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Quantification of magnetic coercivity components reveals the cause of

anomalous decrease of magnetic susceptibility of the Xiashu loess

HAN Zhi-Yong, LI Xu-Sheng, CHEN Ying-Yong, YANG Da-Yuan

School of Geographic and Oceanographic Sciences, Nanjing University , Nanjing 210093, China

Abstract The magnetic susceptibility of the Xiashu loess of several layers in Dagang section in
Zhenjiang anomalously decreases, which results in a poor correlation of the susceptibility record
with its counterpart in North China. In order to explore the cause of the anomalous decrease, we
drilled the ZK core in Dagang. Ten representative samples are collected from different depths and
their isothermal remanent magnetization acquisition curves are measured. Quantification of
magnetic coercivity components is carried out by using the program (Irmunmix V2. 2) that uses
the expectation-maximization algorithm. The results show that these ten samples can be divided
into three groups. The first group contains no moderate magnetic coercivity component; the
second group only contains a few moderate magnetic coercivity components; the third group
contains many moderate magnetic coercivity components. The content of magnetic coercivity
components is closely related to the content of the ferromanganese concretion. More
ferromanganese concretions the sample contains, fewer soft magnetic coercivity components and

more moderate and hard magnetic coercivity components the sample contains. Correspondingly,
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the sample of this kind has a low magnetic susceptibility. The magnetic coercivity component
analysis indicates that the soft magnetic coercivity components were dissolved and new moderate
and hard magnetic coercivity components were precipitated during the formation process of the
ferromanganese concretion. This secondary process leads to the anomalous decrease of the
magnetic susceptibility. The sample containing more ferromanganese concretions underwent
stronger reducing action. Therefore, we conclude that the anomalous decrease of the magnetic

susceptibility is the result of the reducing action, which might be the production within a period

of enhanced precipitation.
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Table 1 Characteristics of typical samples of ZK section in Zhenjiang
ZK165 ZK176 ZK220 ZK332 ZK351 ZK364 ZK455 ZKA472 ZK550 ZK572
I /m 16.5 17. 6 22 33.2 35.1 36. 4 45.5 47.2 55 57.2
Munsell 10YR 7/4 7.5YR 6/4 10YR 7/4 10YR 7/4 2.5YR 8/4 10YR 7/4 10GY 6/1 2.5YR 8/47.5YR 6/47.5YR 6/6
i, il B R T B R h B IR i B Y/ IR TR 53
R/ (0 7 X 0.01 0.10 0.25 0.68 0.28 ¥ 0. 09 1. 14
S5 B ORI/ mm 2 2 3 4 6 1 2
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S—300 mT 0. 95 0.95 0.95 0.94 0. 64 0. 44 0.42 0.95 0. 87 0.46




1838 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 51 %

ZK550) 55 2 M) 5 L85 ey 1 1H 28 W 5 A RE AR AN
(ZK351,ZK364 ,ZK455,ZK572). HAth #% 2 %5 3 W
(XD E-LEHEMBEAREN vy 5 S sowrfl. [
WL 3X 10 A FE AR B SIRM 5 IRM 0 o0 Z 8] 47 75 W]
AR e M CRHSE R BN 0. 99). X BB 4 i B , 4
VL ZK F TR i 0 1 A 238 A8 Ak 3 32 A [ 8 it g 4
YRR R S A A o R T AT R X
WU %A 5 AR

——7ZK165 —>—ZK176
——7ZK220 —e—ZK332
——7ZK351 —e—ZK364
—a—ZK455 —8—ZK472
—=—ZK550 ——ZK572

IRM/SIRM

— —l —rl = |
0 500 1000 1500 2000 2500
Applied field/mT

3 UL ZK G AR MERE i IRM 345 h £k
Fig. 3 IRM acquisition curves of typical samples

of ZK section in Zhenjiang

3 BrmiJy o A

FE 5 ) IRM 3R 45 it 2k R A 7] 7 4 9 i 0 4
43 (magnetic coercivity component) 7 1 ik , {1 S AE
st P VS )RR ELAPE D) AN B g 2 G 1Y 3R
ol 2 50 B W Ar At R RSy B A
logi, (B) 5 IRM 3R 45 il 4k 19 — B 3 85k A A A [T
AT A5 2 BB AR B R (GAP). XA AT AAR 4 523
() GAP, fBL6 VR 22 i 0 ME 3 3 152 o 0 1T 454> bR
B R, — A AL L A 44y T
3SASEAI LR (1D By, RS 45 3545 5L
e 0 45 Ui TR % (STRMVD (B — 2 I B e I #4135 K
JIN S WA T g L 53 - YR g 5 (2) M s BT
T 2R 43 0 L SOt 4 s IRM R BTk 5 (3)
DP: 73R 2580, B W B A9 i 20 73 % 1t g 1 4y
A7 Xk IO e — e 30 o A — 1> o i 22

AR A A BT /2 Irmunmix V2, 289 R
1 IRM R4 1 402 75 1 AL i R 7 41 BE A 200 Hh i
AN ) 20 53 S 4 IRM B sk, 7E 005 4
T3 1% T B 1 R 7 40 A s e A YRR A U
A B TR EEE AE logio (B) g A6 b 1 il b 02 &5 (] B

(18 o AN S5 (8] BE F) B840 75 221 Y 1) 500 D) 22 A B 4
J& LA

FRATHE A AR F B, B 56 3 AN X D 4 340 8
AL P B AR B S LG B A H
e T a8 E K E S 0.9, #5145
R AL ZK351 . ZKA455 . ZK572 3% 3 4~ KE L4 i
(R S 4y 2 F 6 A~ Gl R DL R S B LR R LY
HEVED BB AE 4 AN B UALA K 2 1 B
i 7 20 53 %0 H AT BB B AUA IR B T SEBRE B S I
TATEA T X ILFES B GAP, R BLENTA — 43
[F) PR o BT A 5 11 B0 A B S 3 T ORI Y
28 (1 4. JIr DA 3 JUAS B i 258 80 7 1 Ak 2, B
FOVF R P 0T 5 6 A A KR B 8 8- T (HL R R
I BN I S DR BOHE AR 200 Y LY. &7 T
b B 3K TUASAE LA I ) A 4 B H #RRE
6 ML

S5 R KGR R I LA RORAR LT L SEI Y
BE S ATE LA M 4 B, Ho 4 A B (ZK351
ZK364 . ZK455, ZKA72) 1y 0 A R H W) 2= — 6 (
O TG ROR 22 R L IRM B s A Bk
B IEAE— RO B LR L BT DAL SR A 22 w1
R Z T E RO S0 AR AR 22 1 2 R T A
i A B 11 ) L T A S i A Y ) L G epRE
ZK364 G B0 LG 3R ik L 6 BT IR RE B 7 i A 3
Jei > LA RORA SR B A 15 B3 5o TR 2230 bR
G5 A AN TR R TR RE O i A B 2
B4 0 45y BB Y 6 AN B 2 A
H M. B, .DP {4 5l & 33%.43 mT.0. 30 I
672,257 mT,0. 38. (AX MG RIKBAH. A
i BV 4 2 X AR AU A A5 R AR S XS A5 e
K. % R3] H A seA 2 pr s a2 %”
S0 T LA BAR AR EE 6 NI 414 LA O &R

4 3w

WA RO 2200 4 DR Y IRM Bodls 2 i A
L5 AR A WA AN TR o AT A 0 i PR 2 — 2 X LA
af 19 TIRM AR (G 20 AT ™ 2 T BRI
BRZE. T3 A0 X IUAHE i b BRAR 25 S5 AP TE
BT U R g BORE B A AR X R R L
WA AL B T AR E A D T A S g 4%
Y TRM ZRAT iy 2 AP 2 SRR M — o 0 o0 A 4
A IF 52 7 « DL ) i 22 B TRIML 3080 5 2 1) 38 K i
1 K 2 S A B 1R 2 K 2 S22 D6 I L S B L 43



6 4] A5 A R U AL o AT AR R T ) R S R AR J R

1839

810

<107

Gradient
S

1x10*

<107

Gradient
W

<10% 7

Gradient
N -

<10

Gradient
W

6107

x 107

Gradient
w

logyo(B 1/2/mT)

1-10°

110

5107

5%107

1-10°

W

< 107

1-10*

<107

W

2
logyo(B 1/2/mT)

B4 TRM A6 B2 3R 15 il 4k K CGAP). B v [ s A0 3R 00 42 550008 20 (00RL 4 o 1006 1 ittt 2 JHG il g A4 ity 2 A 3R — A i g 4 43
Fig. 4 The gradient of acquisition plot (GAP) of IRM. Circles denoting measured data, red thick line

denoting the fitted curve,

A 19 157 2 40045 B R ML AS 10 A 0 15 2 D
XA A R BRI O A R T IRM fE Y
TR B R 2 AR U

N T ARA U R LA ROR L IRM 3R A5 it 26 e i
HI 25 A s A8 i T EL AN B (R 7R X Bk R B R EL
SR AR BE AL S5 b L R AR I ) ) 22 R
O 3 LG ) 45 09 TS 2L 03 B 5 g i 2 A O T
A it v e RS B R R B R A R R
Bk AT ILAF I e 5 00 1 0 A A e R AT
SEAT AT AT IRM ARAF H 2 il 16 ~18 A>3

each curve in other colors denoting one magnetic coercivity component

0.8 .
. - +7K165
0 ZK176
0.6 " A ZK220
~05 x ZK332
e PO (| o 0ZK3sl
F04 o Mooa) m7K364
03 f o ! :é;—‘o * + ZK455
6.5 & A P - - A ZK472
v _Q T , v - ZK550
Ol x % o ZK572
® Gx An g :
004 2 3 1 5
log;o(B 1/,/mT)
K5 LA R Ao o A
Fig. 5 Distribution of each magnetic coercivity component



1840

Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 51 %

®2 HMPSIRM UEFBMAAZHEEMSE

Table 2 SIRM and the number and parameter of each magnetic coercivity component

SIRM Aoy 1 Moy 2 A5 3 o4 M5 M6
G , B M.  Bip M. Bip M B M By M Bip M. Bip
/(Am* « kg™") DP DP DP DP
/% /mT /% /mT /% /mT /% /mT /% /mT /% /mT
ZK165 0.0099 41 26 0.18 56 85 0.25 3 552 0.15
ZK176 0.0134 34 22 0. 14 37 41 0.18 26 114 0. 20 3 674 0.21
ZK220 0.0099 42 26 0.18 55 81 0.27 4 503 0.26
ZK332 0. 0081 8 14 0.03 26 24 0.11 35 46 0.18 23 114 0.18 4 180 0.32 4 474 0. 26
ZK351 0. 0009 5 14 0.03 17 26 0.13 36 63 0.23 31 216 0.27 7 722 0.15 3 1460 0.03
ZK364 0. 0007 12 21 0.14 13 47 0. 04 21 141 0.30 29 173 0.25 20 562 0.21 5 1978 0.03
ZK455 0.0010 4 14 0.03 15 27 0.14 31 63 0.23 34 286 0.24 11 725 0.14 5 1460 0.03
ZK472 0.0162 24 19 0.13 37 34 0.16 36 99 0.28 1 585 0.07 2 1432 0.03
ZK550 0.0063 74 25 0.21 26 156  0.51
ZK572 0.0013 4 14 0.03 15 28 0. 15 38 82 0.26 31 323 0.26 8 968 0.13 5 1839 0.03
R3I FHMHNAIHSHREBEXNEE IRM THk# 4t
Table 3 Statistics of distribution and contribution to the bulk IRM of the magnetic coercivity component
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