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A study of paleoclimate changes in east Inner Mongolia since the Last
deglaciation on the basis of aeolian sand—paleosoil series geochemical records

LIU Jin"?, WANG Yong', YAO Pei—yi', CHI Zhen—qing', LI Ting—dong', GENG Shu—fang'

(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. China University of Geosciences,
Beijing 100083, China)

Abstract: Otindag sandy land and Hulun Buir sandy land belong to east Inner Mongolia and lie on the two sides of modern East
Asian Monsoon (EAM) boundary. Based on optical stimulated luminescence (OSL) and "“C dating method combined with chemical
elements analysis, regional paleoclimate was reconstructed. The results indicate that Otindag sandy land experienced three warm wet
periods in the last deglaciation, Holocene optimum and Medieval warm period respectively. Whereas Hulun Buir sandy land only
experienced the last two warm epochs. These periods were responses to the East Asian Summer Monsoon (EASM), roughly
reflecting the EASM enhancement in two different degrees since the last deglaciation and the retreat process in the end of Holocene

optimum. By contrast with previous studies, the EASM began to retreat at about 4 ka in east Inner Mongolia; the monsoon intensity
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was weaker in Medieval warm period, and the duration was short.

Key words: Otindag sandy land; Hulun Buir sandy land; paleosoil; monsoon evolution
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Fig.1 Locations of Haolaihure section (hshl—09), Cuogang section (CG—09), and modern EAM boundary
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Table 1 OSL dating results of Haolaihure section and Cuogang section

SRS ED

eSS W /em  UM0C  Th/10°  K/% o HHIE Dy/Ka & /KE/% 4k /Ka £ YRR/ um
y
CG-1 50 0.74 382 239 337017 3.04 224 1.1£0.1 90~125
CG=2 151 0.96 440 261 8.36+0.41 333 29 2.540.2 90~125
CG-3 205 0.79 390 263 41.431.70 343 342 12.120.7 4~11
hshl-1 90 0.56 170 194 453048 249 418 1.840.2 4~11
hshl-2 195 0.70 256 192 856+0.70 2.60 271 33403 4~11
hshl-3 320 0.55 189 207 4043129 2.62 222 15.4+0.8 4~11
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Fig.2 Age and stratigraphic of Haolaihure (hshl—09) and Cuogang (CG—09) sections
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Table 2 Distribution and ratio of major elements in paleosoil and aeolian sand in Haolaihure section

g E ] wmp Fiilep Lo IeBeRradE [ [“orpnn

A KAy iy

JLH
JuH YA Ju.H Yf ] e
Si0, 86.83-80.88  88.58 87.21~80.88  88.84 86.83~88.93  87.77
AlLOs 489~651  5.60 489~651 551 535632 5.88
MgO 0.07~0.15 0.1 0.07~0.13  0.10 0.09~0.15  0.13
Ca0 027~045 036 027~041 034 0.34~045 040
Na,0 0.89~151  1.06 0.89~1.51 105 0.99~126  1.10
K,0 1.87~2.55 223 1.87~245 220 211255 234
TiO, 0.06~025  0.12 006~0.17  0.12 0.10~025  0.14
Fey05 0.08~039 023 0.08~030 021 021~039 027
FeO 025~0.68 048 025~0.68 046 047066  0.56
SiO(ALOs+Fe,05)  636~17.85 1529 12.96~17.85 1571 6.36~1520 1346
Na,0/CaO 213~431 299 268~431  3.06 213~3.18 271

M AR BRI 22 /N T 5%
32 UETEMNSHHEA

i AR N T T S =R e v stk s (1]
#2 E3, KSHDp SiO, W3 & i il 13, iy
TP HAA FRICR A TR

T WP R Fr 5 TR Ak 22 T R /0 A AR 40
3 E3PR, W HET A MEITTRE TS &
1 F RUSAD , Ro/Sr 8 (E A AT, iy H 3 Zr/
Rb BIER T KA

W b ¥ T S A 2E T R A A AR A SR 4 1K1 4,
ABLED 1 S10, P35 & it Ty 48, Fe.0 P34 & i
AR, FERE W IR F A R
Ko W HEPHAFEEITR SRS TR
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Table 3 Distribution and ratios of trace elements in
paleosoil and aeolian sand in Haolaihure section

s il RS 3
i wE o ulE WE sl BfH
Co 1.02~298 170 1.02~237 160 142~298 198
vV 6.70~1480 913 6.70~13.30 871 8.09~148 10.32
Cr  7.70~42.60 13.87 7.70~29.60 1295 998~426 1648
Ni  295~6.66 482 295~724 465 3.79~666 531
Zn 7.70~3920 12.00 7.70~39.20 11.52 10.30~17.10 13.34
Rb 50~74 63.67 50~73.80 62.64 54~74 66.59
Sr 99~140 12428 99~140 12233 111~140 129.76
Zr 63~328  129.67 63~238 12547 101~328 141.53
Cs 127~190 151 127~1.84 146 133~190 1.67
Pb  6.99~129 9.06 699~129 891 8.05~11.40 946
U 0.44~096  0.60 0.44~0.80 0.59 0.50~096 0.62
Th 1.81~9.59 257 1.81~959 247 2~4.67 2.87
Rb/Sr 047~0.72 051 048~0.72 051 047~053 0.51
Zr/Rb 1.10~520 205 1.10~3.60 202 1.50~520 210
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Table 4 Distribution and ratios of major elements in paleosoil and aeolian sand in Cuogang section

P =t SRS CER:

Y WE bLOYiE] M pLogiE] 2N
Si0, 78.60~86.90 83 79.90~86.90 83.64 78.60~84.70 81.72
ALO5 6.46~1025 834 6.46~9.71 811  737~1025 878
MgO 0.12~0.31 018  0.12~024 017  0.14~031 021
CaO 0.30~0.72 050  030~067 047  041~072 057
Na,O 127~2.12 178 127~206 175  1.57~212 186
K,0 2.89~3.65 332 289~365 330  3.11~358 336
TiO, 0.10~0.28 017  010~023 015  0.3~028 020
Fe,05 0.21~0.67 046  031~067 046  021~0.66 045
FeO 0.46~0.86 063  043~075 057  061~086 074

7.23~12.79 9.70
2.81~4.43 3.67

SiOz/(A1203+F6201)
Na,O/CaO

7.59~12.79 9.87
3.01~4.43 3.71

7.23~11.02 9.30
2.81~3.91 3.43
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Table S Distribution and ratios of trace elements in paleosoil and aeolian sand in Cuogang section

. e Kl oL
e e ¥ Wil o Wil i
Co 2.70~5.30 4.01 2.70~5.60 391 3.60~5.30 421
Cr 220~680 432.92 220~680 42313 220~ 680 4525
Ni 5.70~13.3 8.89 5.70~10.7 8.51 8~13.30 9.64
/n 19.10~45.70 29.55 15.10~42.30 28.64 19.10~45.70 31.36
Rb 97.70~163.70 138.87 129.60~163.70 142.23 97.70~156.40 132.15
Sr 108.60~163.30 137.99 108.80~163.30 131.81 133.20~165 150.35
Zr 55~263.70 148.21 55~214.70 134.52 90.20~263.70 175.60
Ba 586.10~71490 662.37 586.1~713.20 655.68 620.60~714.90 675.74
Rb/Sr 0.73~1.42 1.02 0.79~1.42 1.09 0.73~0.99 0.88
Z1/Rb 041~1.76 1.06 0.41~1.59 0.95 0.83~1.76 1.29

Rb JCE V3 & it e Kb s Tty sk 7y -4
HARTT 2 P& 385 T KUed , KUsiib b Rb/Sr
(B Tty 0, o T Zo/Rb SA{H S T XUSD
33 UERTRETRHNRIEEX
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ol L B, R OK MR RGBS e R
KRB L A G TTE WA E 4. R4
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B S AR s Si 2 LISEAYIE A 7RI
T ST ALFeltf R O U 551 T AT &
P, K NafB 2 2= FiE R IR 5 5 B il
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AR A A E T K Na AN & 45, Ca Mgt
R T K Na 5 Ti Al Fe Z[a] . BREFp
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AR AL B FE AR , B AN R ER 2 (Si0./(ALOs+ Fe.05))
F4A%S L (Na,O/Ca0) o HIE T RERMT B
F SiH 1M Fe AL AR, (EAK W AR & T
Si & it i, Fe . ALMEXT & 4R (BN 5 &5 H 1 0 ER

BEREAL R B AT bR, L (A 3G KSR B AR [ S 85
] & JE , FU AR /N 38 BH BRI 1] 1 52 5Ly o) & J ™
W i 1) 1T T o I ) TR B R R 4R R (Si0y/
(ALOs+ Fe,05)) FIEHES . (Na,0/CaO ) 75 1y -4 37
Py Ak, KUSCRD s i, RE A B 4y M A s 3R
R AR ARAHAE

TR TG 2R 1 B A N ) v 2 R S ) R
Pk, — Bk PE, Cr Rb.Co U . Th it 0 & T
SIPERES , B2 AE DL B 0 Y i W e 11
WS R L T VNS, Zn \Pb .Cs .Ba %0 &
TG SR, 76 b S bk 7R KSR Hh
FIH REMFE . Zr C R & B — SRR
DU iR O, 8 02 1A ™ R LR )
() Zr/Rb I, H FRAE R 4 2= XU 55 . Rb/Sr i FK
A I BT 2 X B PR R A R AR AR 0% <) ) T
IR I BIGE T P BRSPS G E A, V ONT L St
Zn EE ST R AR P O A
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