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Abstract: Magnetic susceptibility is one of the most widely used and most easily to be obtained parameters of environmental
magnetism. However, the meaning and interpretation of magnetic susceptibility is the most complicate. High, low frequency
magnetic susceptibility and non-hysteresis remanence were measured for seventy-nine weathering-pedogenic topsoil samples col-
lected from the east part of China, from north to south, covering the main climatic zones within China. Moreover, relationship
between these magnetic parameters and climate indexes such as precipitation and annual average temperature was analyzed., The
results indicate that: (1) Significant difference of magnetic properties is existed among weathering-pedogenesis topsoil that de-
rived from different parent rocks. The relationship between all magnetic susceptibility parameters and climate indexes is much
different. Difference of geological conditions and parent rocks must be taken full consideration when the relationship between
magnetism and climate conditions is discussed in large spatial scale. (2) The non-hysteresis remanence magnetic susceptibility
is negatively related to precipitation and annual average temperature for topsoil derived from granite. However, it is positively
related to precipitation for topsoil derived from balsalt. The widely recognized relationship between magnetic strength of pal-
eosol and pedogenesis of loess-paleosol sequence from the Chinese Loess Plateau isn’t always proper to apply in other climate
area. (3) Magnetic particles tend to be finer during weathering and soil-forming process. However, single magnetic parameter

can’t reflect the climate and environmental change because some ultrafine particles are easy to be carried out in situ due to in-
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creasing rainfall intensity. (4) Magnetic susceptibility of non-hysteresis remanence of weathering-pedogenic topsoil can reflect

the weathering degree of weathering soil. The magnetic variation mechanism of weathering-pedogenic topsoil, especially mag-

netic mineral transformation of corresponding soil profile, is still needed further study.

Key words: magnetic susceptibility; weathering-pedogenesis; topsoil; east part of China; environmental geology.

0 3lF

H 20 g 80 4EANLANR, SRSERE 2 AR L fE
R EMERZ R AT ZNHTHE URERES
45138 ( Thompson and Oldfield, 1986; Verosub and Ro-
berts,1995; Evans and Heller, 2003; 3¢ £ 2% %, 2005;
Blaha ef al.,2011;Lyons et al.,2012). L HE B &M
PEELT W HIEF SRR R AT 5
SN E A 2 3 e (Heller and Liu, 1984 Z J5
ERAI R EE RS R R T
FZTMRARBIR, BUE T R EEA B SR (Liu
et al.,1995; BE XM %5, 1997 ; BRI A1 P4k 4K, 2005;
X[ e 4, 2005 5 Fr B2 #4585 2006 5 X BB 5% 5 20075 X
KJEZ,2010; A 1%, 2010). BAR T E B 3 i
AR IR PRI AR R B A —IAR . H
BRI R R R BB 28
ZFNAAL FEE A L HF S RGO B
H NGRR3R R R ER 2R
Frok e B Al 58 vl [ /K 5 B sl R AE AR 58 B (Kukla,
1987; Zhou et al., 1990; An et al., 1991; Maher and
Thompson, 1995; Derbyshire ez al., 1998; Florindo
et al.,1999; Hao et al.,2008;Sun et al.,2010).#R 1,
R WA RN N R R E R R
RE BN, 2012) , NBEE A BRFESFH XS + 38
HEALRA BB (B JEE XA 4, 2001; PhARIF
%,2001; 175 %, 2007 s XE D4R %, 201D B T Il AR
EREEMNERREHE L —H BT R+
e B 4T T R A BF 5T (Maher, 2011; Sun et al.,
2011; Warrier et al.,2011;]Jia et al.,2012).

PRV E — I RE X, B+ — & T EFFR
WAL BAHME S EE + — 5 T EFIIEMER K
S, T A KB T R PR TE R AR
FRAA IR SR TR AR 59, R, RGBS K
BEAREE R Z R R WA B 4%, B T IEAHSCHT
i A RA IR B R A R FR (Kukla ez al.,1988; Begét
et al.,1990; Heller et al.,1993;Chlachula et al.,1998;
Maher, 1998; Porter ez al.,2001; Balsam et al., 2004;
Yin and Guo, 2006 ; X FE 454, 2007; Liu et al.,2013).
Kt , 2B, L H R R [ REE B R

33(B B4, 1994; Lu et al., 2008; Borges et al.,
2010, X FRAE B 4 — ity IR P ARG AL R AR AL L R
A R SRR 2 18] B 5 FR LA B R A S o 3R
REEREAEERE L

ABFFE B B R ER (b [ B T - 3
% & 5 Z AR W2 X I R AR 2 3 BBR) ML 3 e
T 7 B A (PR R IR AT LIRS L A
WA B LR PR TR F X
o B ER R AR Z, SRR
B R AR R G AL R 5 R K & 3R
ERBEHZEMER, KB REPER+ —H+
SRIF Sty R R R A 3Rk 3 5 A IR = ML
T A TR 5 A RUBE A At i X A XA — A%
AR A RE ER R LR AR R (R R R
WRREAC A FNAERL I R R RE AL ) IR BT R B X
ZE ).

1 ME5TE

FRERaR Ry 79 AR B LA S I TE 2005 FRKE
(9~11 AEDRE, BFFR X ZRFE R4 mumE 1 fr
75 RAE S WY AE KB 480.8~2 458.5 mm, WK
1R—0.1~25.6 “C.o T k5 A2 1S 2 FTHE 2 Ho ok IR
YIRS, R T R AR T R R B B BUGE B IR T
B B SR 5 5, W] A SR AR AR 4 AT TE PR 3
WEEME -, — R RE 5 L IERIE KM X
B R 3, R L R F SO T
JE,— R 2~4 e FEME B RES P RETAIC
SRR S B AN TR A B R A A A —,
HEZRE (44 DR A (16 S PLBUE (10
A RBCE (24D BRERAE (2 1), 10 5 MERTE
REE BT R I BIFAE , MELIT E A A . ) AT B
A RHITOIE MR NE , R BEE TURAE 1
KA M RA R E SR ST PR AT

BT FE & B AR RS 25 B B B T DL A A kA
(BT BRZE) Mubak, FHIE R kR ot g,
MR E G A 2X2X2 om® WRRENE ST 7 &kAT
T . B30 1 Ak 2R 2 A 54 F T ) TR Ak Y RE
N BRSSP RET IR RERNSEE



1456 HpRP R E RO 4R

5539 &

135°00'E

53°45'N

18°00"

B 1 WFSE XIS SRR S 4 A
Fig.1 Study area and sampling sites distribution
a P E R IEL Herb A 58 3 BB  TROK (LT 4R R A 2 B RS
TRIRATR 53 585 1 B Aehs BT 9 J5E 5 b % SR it 7 SR A1 DX 4

FERA G R REMER 5 i ORELIG S i (35 80 L OE
AR 5 481 58 1 Ak 25 SR A ot ZE AR 0 37 s A0 10 4 v
AL AR A AE T 2508, 2 BRARE it v 8 I i JURE (SP) %
TR AR Y TTRR 3 BUE E AR G s 72 [ 3 1
iy JE L DX B — oty S I 9 P R DR R R
A FH A 5 R Bk A Sy A R R K A R R 4
. AN B oty T s A 238 2 4R R ot E B R 3 P 3RS
TG RE 7 » 288 S WRAE i v S R AN 568 42 L
BRUETEDT  0) 55 Ak R0 JURE /DN o X S BRI N 4 /)
L L (SD A1/ PSD) UKL 4 771 #80U8% ( Thomp-
son and Oldfield, 1986; Verosub and Roberts,
1995; Evans and Heller, 2003). F - 1 #F £ 45 4% 4]
SRR (MFK1-FA) BEAT 451 (976 Hz) IS
(15 616 Haz) #4253 S 20 F X o R0 ) Mk
HWIEAR X () =Xy —Xw) /Xy ] X100 5
PR AL R R B (). 222 B B AN (D2000) 1E
100 mTIWEAE 3 A1 0.05 mT B F 345 AE wE i )
i CARMD Ji P g 714X (JR6) BEAT I At A< SCLA
FCREAL R B 2 (X arn) R AT 43 B K 78 v
FE2EBET M L BER 1L 2RI 5 T 85 2 52 560 %5 58 B

2 HRHi®E

21 FESHMEXSWER
FIGE T F SPSS16.0 Xt I 49 4 1k % . I ik

i TR WG AL 6 BB R AL R S RE A AR AR LA A A
R AR AT 07 25500, 45 SR 2 BT R R 4
THEAF: SPSS16.0 % b il g 2 2 8O 5 46 % ) 48
R K ik | AF 10 A5 000 2R A Bt — S R A T AR O 50T
ZERE 1 PR,

Kl 2 iRl 22 s REW, KB TXRA
HIER A MUTBUA R 2+ 92 M fe i fb % B/
Tl T ARG R SRR 2 S RO AP & 22 5
AE B FTTRRUS (13X 2 45 L B 384 F A X8, (]
OV A E AN AE AR A7 A B X505 i X A Y
SRS UM AT X R B A %2 11
B R 2 P B Ei A T 3k 5 18 A [ 46 (2007) Xif A
FIHLIX & T AR BE A2 A ARG Tk R0 78 245 1

MR 1 3 A G A T 45 Rk B AN TR PR
A — T B 2 22 - SR ARG A 56 5 =1 i o o
503 IEARDCOC R L 5 M0 AR Ak R 5t I 35 1) 17 4 G
KR, R R A R R 0T B %2 ph ol — (B PR
W S 2R 42 I3 m ik 5 1T LA A A A B A G R
7 A TN T P i e 2 A A I Ok A S
BEAL R DTk R, I LR wd 1L R A 1 K S5 e Ak
HRGTRA A R T A AR R B T OB
KA MZLIRA 3 Mbka ke S dL A IR G R 5
SRS Z A TE W AH G OC R L R T R M
A i 80 s AL 2 LA W B 6 R RN L R W Ak
R AR R K i 2 0] A 3 1A 6 06 R LR e 4 3
rhER IURE (SP) 0B 7 4t 52 4R R K it 22 /045 il T
i i TR R G A 3R 118 R /N D) 5 A 8 A L 4 A .
ARG RER TUIBUE R A ME A 3 Ak
A it 2 5 3R A 38 5 A B R /K i 22 ) 1) T A G
KA AR AR S 32 SR =1 1 s )
AR SRR IR ZE M B FEMHXERGE D,
LI-F- 2R B 13 o S R 5 R X
FHVBR 3 1 Ak 2% o 3 B /K R AR A, il K28 ) R
JEE )2 2 - S R s 8 b P — i P M Uk
AR . S AR A R F Wk R R+

HERESL IS AT s AN A PR S R A A AR TE

955 AR PRI SR ARAR S 10 SC IR L.
2.2 AREERAEBR L R AT

WFTRT IR, K H T ARG 2 B R)Z R
PR Z ()77 S 25 22 5 AR e 30 AR T i )
REACAR LR 2 e ey DURUE IR 2 A 14 A i
6. 5 98 vl Tk AL L A O B IR AL R 2
[ f) 2 52 A 0 SRR R (HHCE B{E ] B KK



1457

F10M R 2 . PEAR IR Z L ERL RIS R AR E X
1000F 6000 18F
c0oL R y BXE
£ 00} I %4000- »
E ; g I o
3; 400 35 %10}
= Z 2000
200] I BME
6
. : 11

YRE BME wHE

BRE

0 i i I
ZRE RE HREA

BEEH

TRE BHE WRE
B

K2 SEAERE I EUAEG RN

Fig.2 TImpact of parent rock on magnetic susceptibility of topsoil

F1 BLRAREIMBUESGERSBRSYZEANEXRY

Table 1 Correlation coefficients between magnetic susceptibility and latitude and climate parameters for different type of topsoil
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