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Fig.1

Maps of study area

(a) DEM map of East Asia; (b) isothermal and isoprecipitation lines in the study area; (c-f) topographic map of 7, 15, 24, 32 sampling points
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Fig.2  Spatial variation of chroma, magnetic susceptibility and DRS of surface sediments in Otindag sandy land

(a-c) chroma index change diagram; (d-f) magnetic susceptibility index change diagram; (g-i) Hm/Gt change diagram and Gt, Hm first derivative peak height change diagram

33 BRETHIETHAHE

18 S S6 % — B 5 8O A RE 98 151 R B A
EHEw, i HLAT LAXT LA T2 22 1153 #7 (Cudahy and
Ramanaidou, 1997 ; Jiang et al.,2014) . BT RN, I
BRw R — B R E R S IR S SR A X (i e
al.,2004) . V&3 K v v M R E DU 18 K 5%
() — B SR = ARG, 1578 T RS PR Bk
FVEFERE Ay & i . P EF R I8 7E 535 nm, 1R 14
TE 435 nm T 5 ARERET A IE(EAE 565 nm BT . {H4F
B T2 06 S 52 SEARBGE N R IR BT — By S BURRAIE 04
s, PR PSR H n Bk 1 S i QTR RT
N (F 2g~1) , RER— B 2 8004 5 4 T 0.08~0.19,
SRR 0.14, BT — B 3 0% S A T 0.06~
0.09, F- #1144 0.07. Hm/GUEA T 1.20~2.73, °F
BIE R 1.85, ZILH A AR 8] FU R ka4

4 e

41 BESHSSEETFZENXRE

HE AT 5T 2 0, A [A) b X0 B 2635 B R B2 15 B
FEARARR . i, 723 E AL T 5 X R TURY L
5a' b Z A BRI, H 2 Fn b Z Al HAT IR
UF AR M, A HR bR K Z AR e i (i
1BYEAF,2013) o FET e IR e AT T A iR )2
TURR) &' il b 5 B /K Z ) A A B A B A G T 55 76

JE 22 (A1 B3 0 R DGk CR B I3, 20165 ™ 7K
%.2017) . HRELRR, T 55 T Z 85
FIFARIA G, S L5 R K R 52 A4 f A o6
P, RRAZ T 47 b S WA AR Ak (2T R 45, 2013) o 7
A E T, AR DLR VD Ml B e R X
ST DR B RUSGHERR ) , &Rl LAAE A X3 e
TR, a B INAR R B 2 XA 08, B 1%
HiL X B A A5 K T I R F2 3 (Chen, 20095 #X 4iE 51 45
2023) . A, a" M/, W B B 2 IRUAE D855 L A A
Bt RhE.

BREER PR L 2" b E S S BT
FE (K 3) , 45 5 R o' Al b S AR Rk 22 18] 6
PR B Y 1A OGS F& (R 43 51K 0.77 10685 1A
3b,c), S E Z R FR I B B IE A O OE R (R
B 0.79 #10.62; €] e, f) . FEEEFEPRT, a (B AR
SR BN YA O, R 1TE BER IR K
I RAE , 0 R A AR TR A A5 (il L
AESRIAALE AR TR B i (EZR RAE,
2012) . TEFRFELRIEM SR T b 2 5 32 th iE R ER
HP R SRR AR TG At R B ) A DUE T B k™
HIRZI (Wang et al.,2016) o AHXTT 7, M5 IX a il
SERF R AE PRI T b DR R, FE R 1
Z R E A RS 0 W5 WOt
PEBEE & SR 5 AR R R, B
a b HzE [ A0 (R s 45, 2014) . BFSEIX 2 FT b



v/ T = i >
472 T AR ¢ o 444
9 -
1 (@)
60 -
584 [ ] - 81
R*=0.03
[] . [] u
56 " . - 7
W "
54 . | s
n g U
524 B
5 -
50 A
n
484 47
————T— 71T T
180 200 220 240 260 280 300 320 340 360 380 180 200 220 240 260 280 300 320 340 360 380 180 200 220 240 260 280 300 320 340 360 380
MAP/mm MAP/mm MAP/mm
s
609 (d) -
n 8 1
81 u m R=0.03
n
56 L] " - - L] 74
- n - . .
0 541 ' = . o
=", ]
524 -
54
501
-
48+ 4

1.0 1.5 2.0 2.5 3.0 35 40 45 50 55
MAT/°C

T T T T T T T T T
1.0 1.5 2.0 2.5 3.0 35 40 45 50 55
MAT/°C

1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 50 55
MAT/°C

B3 (4 S80S U T A G o b

(a)L"5 MAP; (b)a" 5 MAP; (¢)b™ 5 MAP; ()L™ 5 MAT; (e)a’™ 5 MAT; (£)b" 5 MAT

Fig.3 Analyses of correlations between chroma parameters and climatic factors
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Table 1 Correlation analysis of each index
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Fig.4  Analyses of correlations between Gt, Hm and Hm/Gt climatic factors
(a) Gt vs. MAP; (b) Hm vs. MAP; (¢c) Hm/Gt vs. MAP; (d) Gt vs. MAT; (e) Hm vs. MAT; (f) Hm/Gt vs. MAT
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The Meridional Variation Characteristics of Iron-Bearing Minerals in
Surface Sediments of Otindag Sandy Land and Its Environmental
Significance
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Abstract: [Objective] The study of the relationship between climate proxies and climate factors in sandy surface
sediments is highly significant when determining the reliability and applicability of climate proxies.[ Methods] In this
study, 32 samples of surface sediments were collected over a large spatial scale in Otindag sandy land. By analyzing
correlations between chroma, Hm/Gt, magnetic susceptibility and modern climate factors (average annual precipita-
tion and average annual temperature) , the relationships between each index and climate factors and their environ-
mental significance are discussed. [Results] The results show that the variation range of a” and b” is small, and that
the overall trend from east to west is increasing: the minimum value of a" is 3.87, the maximum value is 8.26, and
the average value is 6.09. The minimum value of b" is 9.49, the maximum is 17.44, and the average is 14.24. a’ and
b" were negatively correlated with precipitation (correlation coefficients —=0.88 and —0.77, P < 0.01), and positively
correlated with temperature (correlation coefficients 0.89 and 0.82, P < 0.01), indicating that both a” and b™ could be
used as effective proxy indicators of climate change, with a” being the more sensitive to climate factors. The variation

range of L" was small, and no obvious change rule from east to west was evident. The maximum value was 59.54, mini-
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mum value 48.80, and the average value was 54.69. The relationship between L.” and climate factors is not obvious,
and its change is mainly directly affected by vegetation; it does not appear to have any obvious indicative significance
for climate. The peak value of the first derivative of hematite ranges from 0.08 to 0.19, with an average of 0.14. The
peak value of the first derivative of goethite ranges from 0.06 to 0.09, with an average of 0.07. The value of hematite/
goethite (Hm/Gt) ranged from 1.20 to 2.73 (average 1.88), and showed an increasing trend from east to west. The
correlation between hematite and climate factors is higher than it is for goethite. The ratio of Hm/Gt is negatively corre-
lated with average annual precipitation (correlation coefficient =0.85, P < 0.01), and positively correlated with aver-
age annual temperature (correlation coefficient 0.84, P < 0.01) , which reveals the sensitivity of both hematite and
Hm/Gt to precipitation and temperature. It effectively reflects changes of hydrothermal conditions in sandy land. In
low-frequency magnetic susceptibility () and high-frequency magnetic susceptibility (y,,) , the variation direction
of hf amplitude shows a constantly increasing trend from east to west. The percentage frequency magnetic susceptibili-
ty does not change significantly from east to west. The magnetic susceptibility of the region does not correlate well
with climate factors. The source of the sand material may be the main factor in its variation, emphasizing the complex-
ity and specificity of sand magnetic susceptibility changes.[Conclusions] a’, b", and b/a" are all effective alterna-
tive indicators for studying regional climate, whereas L is influenced by vegetation, resulting in ambiguous climate
information. Hematite and Hm/Gt values correlate well with climate parameters and are ideal indicators of moisture
and heat changes in sandy land. The surface magnetic susceptibility of sandy land is less affected by climate, reflect-
ing the complexity and specificity of magnetic susceptibility changes in sandy land.

Key words: Otindag sandy land; chroma; Hm/Gt; magnetic susceptibility ; surface deposition



