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Magnetic susceptibility enhancement model and its driving mechanism of Lanzhou loess on the Western Loess
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Abstract: The Quaternary loess-paleosol sequence provides an ideal document for studying both the tectonic and orbital scale
environmental evolutions. And the Quaternary climate is characterized by the glacial-interglacial cycle on the orbital scale.
Grain size and magnetic susceptibility are the classic proxies for the winter and summer monsoon respectively, which reveals
the interior Asian aridification and monsoon evolution history. Actually, as the summer monsoon proxy, the magnetic sus-
ceptibility is restricted by regional climate background and can not always be used to represent the warm/humid signal. In
this study, we firstly reconstructed the penultimate glacial grain size and magnetic susceptibility variations for the Gaolans-
han and Xijin cores located in the western part of Chinese Loess Plateau. And then the potential reasons for the magnetic
susceptibility model were discussed based on the spatial comparison between the western and eastern Chinese Loess Plateau.
Our results indicate that the interglacial magnetic susceptibility of the Gaolanshan and Xijin loess is higher than the glacial
one. However, during the interval of glacial-interglacial transitions (140~130ka and 22ka), the magnetic susceptibility val-
ues did not reduce to the glacial level, but similar to the weak paleosol level. We ascribe the enhanced magnetic susceptibility
to the increased magnetic particles, which were derived from the source region and carried by the winter monsoon, but did
not form by pedogensis. So this enhanced model of magnetic susceptibility during the glacial-interglacial transitions is differ-
ent from that of the eastern Chinese Loess Plateau, and similar to that of the Alaska loess. Therefore, the magnetic suscepti-
bility enhancement mechanism is different in both the different part of Chinese Loess Plateau, and the different depositional

stage of the Lanzhou loess.
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Fig.1

Maps of the study area showing the location of research section and modern climate situation

a.Geographic setting of Longzhong Basin (modified from reference™77) ;

b.Gaolanshan and Xijin loess core site in the Lanzhou Basin; c. Apr-May-Jun mean surface vector winds

(red arrows) based on the NCEPDOE Reanalysis 2 data during 1979—2011 at http://www.esrl.noaa.gov/psd/data/gridded/reanalysis/ ;

d.Mean monthly temperature and mean monthly precipitation in the Lanzhou area

L0 (36°01'NL103°51 ED A T 22 JH 73
ZR AN B BT R R A 2 I ARG B, g 4K 2086m.,
FEAE T8 | 32 VG A0 B 2 TR DT 2R g 0 4 R 1L b 5 7 2
P, S 2 1l O B R VKO DAk B 4l
TR R 29 42m (B RAE 95 %0 LA b)) FE AR
B8R D T 1Y B L R 55 R T AR €8 U T b 2 Al
(59 % B i 00 A B (0 R A LRy - g
Ok, B BT B A ) Ho S, R
1.4m,L, JE 11.37m,S, J&E 6. 37m,L, J& 12. 45m,

PO O A T 5 2% 1 ) T P, o R R Gk
416. 2m OB 2 96. 35 %) 42 H 1T T 4122 4 %%
M R LR R IR 2 2. 2Ma Ik, T
B2 Lo Lo Loy Lo Loy ISR B 055 & &
)R ORI R AR A RN, %A O
{80505 — R VK 300 LAk Al - ) 1f PR 54, 56m,
S, B 1.95m, L, J& 27.80m. S, J& 9.75m, L, J&
15.96m, TEAH M HL)Z ) 5 FAEAC T 51 2 0L Zhang
£

WSV AL T8 b AR, F S22+
BB R B A =R A 2 R DRSS o b AE R
2y 2. 6Ma' " SR TR B A AR R SR I 4
ML, 38 1) T AR R K DA Y b 2 R
14, 25m, S, JREECH 1. 3m, Ly JEEER 7. 4m,
Sy JEEEN 2.25m, L, JBEEN 3. 3m, A SCHFSE YT
20 11 1 J2 X0 o FRE AR S R AR ] A Hao 555,

2 SRR IT RS AR

2.1 WEENR

2B A H O LA Sem 8] BECR AR R ARG 1080
ASMRAE B S TR R SRR BRI AN )
W SRR 45 R FT 82 T AR BE 40, % A 2em X 2em
X2cm W ICHESBRL &b R SE IR R, f e ff 9
[ Bartington 2 &) 42 7= 1y MS2 AU AH 3 2 XU 14 1L
FALHEAT I . I ALES 7 A 19 38 A8 W S R B 2R



168

TR T 3 545 4 I 4

2018 4E 4 H

8OA/m, M A7 Sy 0.1, 75T B T 48 88 37 19 15
XA (0. 47k Hz) Fl @ A (4. Tk Hz) 4k 5 45
R 3 GBI .

2.2 fEK

ki B4 AT B % E Malvern Instruments 23 ]
A2 77 B Mastersizer 2000 #OGRL AL SE M. 1 5B X)
FE S E AT A AL 3L R 10 Y0 1 3 A A BR A
TR HILTT 10 Yo A 3 R 25 R Jo ML AR ( 3 02 45 BT i
ZEW)) ARG HEAT 0 5 . Mastersizer 2000 #t
LSO R A2 Y [ A 0. 02~ 2000pm , A AR TIE
ARAT 5B R EE Z A T 4R

T Ak R BE IR A 7E 22 MR = P R L F

2.3 IEHRIEEX

T A 23 SO I AT ) R K OO0 AT R L g A
RAEA/AN, — B IRBE AR E N

Lia = Yor — X 5 11 20 WU R MG AL A HAE Y A8 L A
S AR AR B 43 A s 8 R X = (X — X))/
Xy X 10006 XFo0RE X R HAG S T B A M

%N RSy IR i}
Ao Md/llm Xiav Md/pm

2 6 10 30 10 2 6 10 30 20 10
R R L L T L L L | M 11

0] 0 O

241 5 0
1 10 12
4
jio 18
15
E 61
B 24
% , 20
g 30
25
36
10 30
/ 42
12 \ \ 35
! 48
14 L 54

B DTER . 440 T SP/SD Ifi A 5 BT (14 J0kE 1Y) &5
[ 7 I A X AL L I B HORLAR 23 A Y
TR s Rsaos PR/ TR e 3 A S B 2 LA e
VA — 25 TR0 S5 78 Al R ARG PE ™ W kL AR 53 A

FERIAE Md S — A Y RITHRLBE o A
SrBGRE] 50 Y0 I TR ERLAR . B R R SR
KR KT B MUK 502, /N T8 (1 UKL AL A
500 » i IR R 73 M3 MR A~ PR JEE , R AIE 4 Z2 XU
JE B R AR AR

2.4 FHFRER

R (NI RE i s 2 B R DA s e
F R A A R ATT SR TR R A W A5 LT A N 4
AP IF % 3 A El i AT AR AC-TR I e (1 2)
AR SCH e HC T B R R T AR AR kb L
oK 1 T A 5 HURE E BEORE S LA I Sk R0 1) 1D 22 18] B 22

stk
T, =T, + (T, —T)D(O,A; (DA
i=1 i=1

AR T, hEEHE o SWER, T, 1T, 4>
I 2 38 o 0 - b )2 R S ORI AR A AR TR A 3R i £k

P I T

Xraew Md/pm
2 6 10 30 20
rrrrrrrrsrrr i

LRO4 §"°0/%o

5.0 45 40 3.5 3.0

-0

25

50

75

FAL/kaBP

100

125

+150

175

L200

P2 B g S I T L = L R PG O ORRE St 5 T 4 ) o 3R i 2 X L
CPRHEROE o B SCHRC35 T 3 ) B0 e 18 SOk 36 ] 5 1 4 IR 002 2 idie e |1 Seik[44. )

Fig.2 Detailed Comparison among the Gaolanshan loess. Xijin loess. Luochuan section and the marine oxygen isotope

(Xijin Data from Zhang et al. (2016); Luochuan data from Hao et al. (2012); LLR04 data cited from Lisiecki and Raymo (2005))
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Fig.3 The Grain size and Magnetic susceptibility records from the Gaolanshan core loess
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