a2k ol
2022 43

b

JOURNAL OF DESERT RESEARCH

> i
A Vol42 No.2

Mar. 2022

BN XTIE . Vo7 SBE R 1 26 A R R S 8 - R AR ML A 2 SCLT ). rh R VL, 2022,42(2) 1 183-193.

R XEME LRI AAUFHIERE
X E TR FIE X

BERT, M

(FERTE R a HbPERLA24 08, b HIBRBFSE AT, FEa F&aM 350007)

. B B ok [ T A Y AL AR A YA S BRIz A AT o AR SCHE P M DX ML R R P S BE A B
dR AN BT RGN A A REOTTE . AR R D BRI B R R IR AR AL, DLRE R o A X O R 2
e s B, JLT- O 2 TG R, EAE AT R e TR R e B R R DAREERAT O 3, [R5 R ik
A, R ORE LA B 1o e FE RS ) A T R BRI A o R AR YDA S BE AR P R A B AR X L B v T
HURE, (ERDRLZE 73 35 4 R, W REEAR R T 35, e AR U HDRLREVEARRIE o S0 Y5 e BE 8T 1 A AL A
E R RAR, VR S BE R BT )t R R B B, B R R L R R R
XREAATTIR 5 B B BRI RGBS A 18 WL Ak A AL , 75 sl 0 7 Al e e 2 A A A JROIR S . PRt

ANTRIFREE ST AR A BRI T SR AR EL AR, 75 1 SE R X - B A R AL R B R R

KEBIE A WEALSR VDU RUEAE
XEHRS: 1000-694X(2022)02-183-11
FESES: P56

0 315§

B R KU s FDURUT Sk By DU RS R D 3=
AU = AR AR BR T 0 B R DURUF S b
FERE A e TR AL A E AR LIk
b R A BORL R Bk AT B U R R A
VIR E N BE X PR JE TR 2 A SR A N & T
AFEFE X RA R, — T gkR TIRIXAE R, 55—
Jrin s e TR AR A B R BUR S
A MR ) XU TRR, KUSCICRR D s B 3151 22 Ma
DATI o AR H R 2 i Tt A o o W A A
B HEEAR AR AT AR e A R X
PR PR S BE T R B v A A R T o
23 P XU T 1o G e UTCAR 21 8 v L, BAR VD2
RGN AT IESE X — 5 PR, PV X
B 55 22 A OG0 B IR DA R = 2R
[l FARFRBE Y S A B2

BB UURUR 76 25 1 SRIREE T 22 AN ) A 2

iR EHA:2021 - 04 - 21; 2B EHE:2021 - 07 - 29

DOI: 10.7522/.issn.1000-694X.2021.00097
XHEFRERG: A

A e B, K AN ) 28 B A oy 48 e o ]
g I B A R R A B A B R
JZ I g AR s A s T A BT S i R A A
I R B Al R R S R
Y SR Hh BB ey e B R AR A Bl
e R BEVEDT 0 0 0 B TR A R A
FEFBC Hp DGR AR Bl . AN TR A
SRANE N RENVED™ 1 ) A2 UM A X R AL 3R 7 A
HERZ I DT TR R A S Al A A AR rh AT
RE AEAR KA E M o IRk 78 oty
AR AR WA R — EAFAE PRl
Frit, MIXGE IS MR 18 . i EER e P
o g e, B N N A AR AL, e X
P B, TA A A R v ol ) MO R 2 oty
GRS 0 R K R LT
X BT 30 e RIS P AR R I B A
BRI A R A B LR R
(B A I vk XU R O TS 22

BITE A ARSI H (2020501141) 5 [F 5 [ SRR 342 (42130507)
YEE B : BN (1982—) , 53 Wl mg P 3t A, - RO, S BE0F 90y 1] A BE 2 S5 DU 40 H )5 . E-mail: maoxuegangl@163.com

1B XN E (E-mail: zhaolijuan202010@163.com)



184 hE

7’/" 75'; 42 %

REAEAT W) G AL R T e o A I X A B
BB, DA iy L R TP R PR R AT B o k
074003 it B8R S AR R A > DT oty - 45
REAC R, BRI e [RRE, 56 T RO
B DA A XGHUS R 18 B R TR BTAR A2 75
3 R PR AR B R A R Sl
A Z B B O R ITEA I B, i — 25 B
PR CARE HIFE R, X3 AR B AR A5 T B Ak
ML R AR R A ATE

VB B g S R, o [ P L Vb B
SEBEFR A T FHX AR KA 2L 300 mm(
1) o 2P AN AR B K B T eIl (E,
BENEZ RS RS RO R AT R B 2, (HIF R
5 R R AL R A SCHEIN R . WP DI IO RE A
B R A A R B 5 DR AL AR L
AR SR, A S B b ML R B P 5E | e BE AR R
bR A S RGN A R,
ERCRI £ INER,

80°E 90°E 100°E 110°E
A HLREABT
o REEHMGB
, WS .
50°N ok y/mm 50°N
p/“;‘o\.\_ HiR/m
B ]
LR s A

Sh7R
S

40°N A

80°E

40°N

AR R LR R 1SR 35 )
BT T IX SRR A

Fig.1 Study areas and distribution of sampling sites

1 #RE5ETE

AR S0 FE B 5 X O R E P AR R R
HuIX, 9 KR g1 5 DX AT G A R L v S G
A BRI 9 =2 OB RBERI B R 3R 4%
JERE R AT AT UL T, AR B S BERE i 37 T VD R
A ANFE o JCRE YDA B R A L B e VY e R
Ay, Ferh SCBERE b (n=10) 2 A BT S 54 we f 30+ Vb 35
JCFBANH AT DY b B 0] P A JER 3 DX, S BEAE iy — e o3
He2%, A >1 mm /MR AT, i 0 BRI AT YD IR
B (n=24) FEEOR A VEIA S, G AE /K B ol
(LN 3r Y s UaT PR NS ¥ SURT I SRS LR D)
Lo e AR AL R b i . B b SR (n=31) B}
A TERE 1w IR PR . B AME R A R 32 KT

S X, B )2 5 om Y5 FTEORE , 8 A SR BT,
B 7—8 g B dh R et I R AR, FH AR S A X 5
FESTAEARREE (RE 8P (2 emx2 emx2 em) HEF T
IR RGN, ] Bartington MS2 i 4 (470 Hz,
4 700 Hz) i A 58S A5 735 430 R Ak 2R (x,) AR A5
TR (x,e) - LA JOHRe 51 108 BH Ak 5 B 48 IR RE FL 3R
FEHE T o USRI AL %= (X)X 100% 5
JH DTECH 3¢ A8 iR R AX A7 58 A5 iR W , 3R A% AR w i
T, (ARM) , 28506 R 100 mT, B 758 FE
k0.1 mT, FHZINFE 3 1 77 A3 A5 2 1 Vs e , A i
TG R X =ARM/H (H 4 EL i 335 % 0.1 mT) 5
I MMPM 10 38 iSOG it it i 560 B 0 4045 25 3R
FHE(IRM) , LA 1 TSR #ES T B %5 R R R A Sy i A



5 2 1

BANIAE: VDU S BERNEE 3 o A B R B R B b A R AL B 5 S 185

A5 T G SIRML, FF FH ZINJE e i 1 {3C 45 SIRM 5 %o
it i o0 2 1 0 3 3R G, R R A7 1 3R A e 1 2 i
71 (Ber) o HU300 mg 22 47 #y R B, B
(VETB) Il 2 i oty (91 £ 0 Ak 5t 32 o 3080 3 11 2% 4k
(PREMZE) , NE TR F] 700 °C IF ¥ 21 3 %5 1, W1
i [0 286 ] R AT 10 A Ab 58 B (Ms ) L T80 4 i Ak i
(Mrs) FIBFTH A1 (Be) o B 43V R BERE i 2o
(100 wm) , 43 R HURL F A0 RLAE &, H VETB 43 510
S T 2 AR 2R

Xof S BE A i RN B 3 AR I R B, TSR
SO AL Master2000 k7 B, Iy 0.2—
2000 pwm, TS EA T — R ST EE S, AT
LBRORPRER A LT, VB O b FUkE b, LU
W00 3, O B AU G 15 22 K, PR I 8 A S B il
R A

Db S I AE 22 K2 P S R 5 28 7 A i S

2 #HR

2.1 RIEE4HME

YR SRE AR B A 3 AR I B AN TR (&
2). L ARESRI AL, EE M FE<100 wm, 3
SYFESL A E>100 pm 4157, AR S B L AR £ XL
SYARCT R4 A3 4R TP AE <2 pm , — R i i R
TE B 8 A Uk, KL 4H 43 2L A 7E 10—100 pm,
DUBy D OB N 32 o ROBERE S Ar1E 22 R0 K, B
I3 AETE>100 wm 35l , <100 wm 215> &% . b

4
3

= ®

ﬁz_ ﬁ
]_.
0

0.1 1 100 1000
Kifz/um

P 2 SOBEFIE 1 3% AR B A1 (VD BOREBE S AR
>1 000 wm , VA 23 SO AU )
Fig.2 The particle size distributions of Gobi and loess
topsoil. The particle size of deserts is greater than

1 000 pm, not measured using Masters2000
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Room temperature magnetic parameters of deserts, Gobi and loess topsoil. The dashed lines delimit the

samples of desert, Gobi and loess. SM1-SM24 are desert samples. GB1-GB10 are Gobi samples.

BT1-BT31 are loess samples. Ave. represents mean of magnetic parameters
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Table 1 Hysteretic parameters of typical Gobi (GB4),
desert (SM10) and loess (BT1) samples. The-S
represents fine (<100 pm) subsamples and

-B represents coarse (>100 pm) subsamples
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GB4-S 2.42 15.80 7.16 n.a.
GB4-B 0.42 3.00 5.49 n.a.
SM10 0.49 441 8.41 49.71
SM10-S 3.00 17.50 5.60 n.a.
SM10-B 0.53 6.31 10.98 n.a.
BTI 0.05 0.66 8.25 43.87
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Fig.8 The correlation between magnetic susceptibility and other magnetic parameters
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Rock magnetic properties of deserts, gobi and loess topsoils and
their implications in models of magnetic susceptibility

Mao Xuegang®, Zhao Lijuan*
(a.School of Geographical Sciences /b.Institute of Geography, Fujian Normal University, Fuzhou 350007, China)

Abstract: It is widely accepted that the loess on the Chinese Loess Plateau is derived from dust accumulation
from the northern or eastern deserts and gobi. In the present study, typical samples of deserts, gobi and loess
were collected and measured for rock magnetic measurements, and the mechanism of magnetic susceptibility
was discussed as well. The results showed that the deserts and gobi samples were dominated by magnetite of
multi domain (MD) and pseudo single domain (SSD) size with no ultrafine magnetic particles formed during
pedogensis. The magnetic concentration of deserts and gobi was higher than loess topsoil. The loess topsoil was
dominated by magnetite with presence of maghemite. Single domain (SD) and superparamagnetic domain (SP)
size formed during pedogensis contributed considerably to the magnetic susceptibility of loess topsoil. Although
the concentration of ferrimagnetic minerals was higher in the fine particles than the corresponding coarser ones,
the magnetic properties of deserts and gobi samples displayed similarities to coarser particles, because the bulk
samples were dominated by coarse particles. The magnetic susceptibility values of deserts, gobi and loess were
similar but the critical factors could be different. The critical factor controlling the magnetic susceptibility of des-
erts and gobi was magnetic content due to high concentration of coarse magnetic particles. The critical factor con-
trolling the magnetic susceptibility was magnetic domain size due to ultrafine particles formed during pedogensis.
The pedogenic development and redox states could be used to distinguish pedogensis model and wind-vigour
model of magnetic susceptibility. Therefore, the critical factors should be distinguished when interpreting differ-
ent environments and reconstructing paleoclimate using the magnetic susceptibility.

Key words: loess; magnetic susceptibility; deserts; pedogensis



