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Fig.1 Location of the study area( A) and aerial photographs(B)
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Fig.2 The sediment sequence of DGS1
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Table 2 The chronological table of DGS1

H)z 44%/a B.P. )2 4FEf%/a B.P. 2 4#4%/a B.P. Ho)2 4#4%/a B.P.

OMD 0~1 800 1CS 1 800~1 980 2D 1 980~2 090 3S 2 090~2 440

4D 2 440~2 630 5LS 2 630~2 820 6D 2 820~3 140 7LS 3 140~3 290

8FD 3290~3 380 9p 3 380~3 760 10LS 3760~5 510 11LS 5510~6 590

121S 6 590~7 030 13LS 7 030~7 200 141.S 7 200~7 340 15LS 7 340~8 170

16LS 8 170~8 600 171LS 8 600~10 130 18FD 10 130~ 10 460 19LS 10 460~ 10 570
20FD 10 570~10 610 21LS 10 610~ 11 000
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AR R TR 3, ATLAE AR L Sr
Ba P & S dw s, S-S EIK R 152.36 ~ 1 627.62 mg/
kg 399.5~550.17 mg/kg .197.27~618.17 mg/ kg, F-HA{EMK
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Fig.3 The distribution of trace elements in the vertical aspect of DGS1
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Table 3 Distribution and average value of each different phase deposition of trace elements of DGS1( mg/kg)
AT p S D FD LS cs

P 197.27~618.17  197.27~211.78  255.15~361.76  234.93~592.07  232.44~592.07  220.56~535.92  593.22~618.17
XM 361.11 202.05 296.57 309.73 331.81 365.96 599.87
V YL 24.15~78.68 24.15~28.52 35.17~39.51 31.17~75.47 25.74~75.47 28.83~59.15 62.09~78.68
e 42.48 25.54 37.40 39.60 40.85 42.55 67.30
Cu FE 6.83~28.1 7.21~7.91 7.33~9.66 7.48~26.04 6.83~26.04 8.35~27.86 18.11~28.1
T 13.21 7.60 8.64 10.79 11.41 14.66 20.84
Zn G 0.32~72.18 21.57~21.57 1.99~26.43 0.32~61.05 0.32~61.05 9.25~72.18 41.16~69.83
FHE 30.62 21.57 12.38 30.37 27.71 32.17 50.05
Sryufl  152.36~1627.62 178.76~208.20  172.01~205.83  169.70~302.56  169.70~900.70  152.36~1627.62  230.32~306.39
T 536.67 191.13 188.08 193.75 294.14 821.48 252.87
As L 4.59~18.57 12.60~17.05 4.59~7.50 5.09~14.22 5.08~17.74 5.55~18.57 10.78~14.75
FHE 11.84 15.54 6.43 7.67 9.05 13.52 11.79
Ni {i [l 9.35~39.04 10.18~21.60 12.50~23.31 11.53~36.41 10.62~36.41 9.35~33.12 28.17~39.04
T 21.44 18.49 18.99 21.68 20.62 20.95 32.05
Ph J5 Rl 8.71~23.44 9.90~15.34 11.21~15.36 9.65~21.18 9.65~21.18 8.71~18.34 16~23.44
FHIE 13.45 11.88 12.66 12.85 13.26 13.20 18.074
Cr 25.6~69.07 25.60~31.47 37.45~50.27 35.33~66.31 35.33~66.31 28.30~59.18 55.32~69.07
SFH{E 43.82 27.83 43.85 42.57 44.09 42.78 59.30
Co JEH 5.22~134.25 6.10~134.25 6.45~118.65 5.22 ~130.32 5.22~130.32 6.40~127.72 32.9~44.12
SEEIE 50.89 96.20 68.51 74.59 58.16 41.84 38.7
Rb {5 [H 32.55~99.12 65.41~66.23 65.86~67.88 66.72~95.38 49.81~95.38 32.55~77.61 80.48~99.12
FHIME 66.40 65.94 66.76 70.82 68.25 62.54 86.85
Nb JE [ 1.88~12.75 4.98~5.81 7.38~8.42 6.66~11.89 4.76~11.89 1.88~10.17 11.76~12.75
A 7.21 5.49 7.90 7.80 7.58 6.19 12.26
Ba il  399.5~550.17  474.18~514.04  455.51~499.39  467.98~550.17  399.50~550.17  408.12~532.08  490.95~544.07
SEHH 486.99 503.46 487.87 506.80 486.12 485.25 505.98
Y 2.83~23.2 8.52~9.95 12.51~14.29 10.68 ~22.02 9.12~22.02 2.83~16.41 20.36~23.2
XM 12.61 9.32 13.50 13.40 13.20 10.96 21.754
ZrJEE 70.99~216.52 76.90~92.42 142.34~179.98  109.89~180.79  73.31~180.79 70.99~192.84  150.88~201.72
S 131.47 82.14 159.88 139.37 140.44 116.05 181.80
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Table 4 The correlation coefficient between Mz and trace elements
P v Cr Co Ni Cu Zn As Rb Sr Y Ir Nb Ba Pb

Mz 0.53** 057" 039" -0.60** 0.17 0.64** 0.65** 040** =022 0.77°" -0.06 -0.08 -0.13 -0.43*" 0.32=
P 1 0.95*" 091" -047"" 0.72** 0.86™" 0.87"" 040"" 059"~ 0.16 071" 0.45"" 0.62"" 0.09 0.84*"
\Y 1 091" -0.36"" 0.79"* 0.89"* 0.83"" 0.35"" 0.60" " 0.15 073" 048" 0.65"" 0.14 0.82*"
Cr 1 -0.41"" 0.72°* 0.78%* 0.81** 0.2 0.65" " 0.02 0.76"* 0.56"* 0.68" " 0.08 0.87**
Co 1 0.2 -0.38""-0.68"" -0.16 0.18 -0.54** 0.07 0.07 0.13 049" -045*"
Ni 1 0.76" " 0.54** 0.35** 0.80** -0.15 077" 040" 070" " 0.43"" 0.67""
Cu 1 091*" 0.52"" 045" 0.42°" 046"~ 0.09 034"" 0.07 0.79""
Zn 1 0.45*" 037" 044** 0.40"" 0.06 0.27 = -0.1 0.86**
As 1 0.15 036*" 0.07 -0.19 0.01 0.07 0.29 =
Rb 1 -0.59"* 091" 0.52** 0.87"* 061" 070"~
Sr 1 -0.54"* -0.50" * -0.61 " " -0.48"* -0.01
Y 1 0.78** 098" * 0.45"* 0.68""
Zr 1 0.84" " 0.18 0.28 =
Nb 1 045" 0.58""
Ba 1 0.18
Pb 1
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Fig.4 Surface texture feature of quartz grain by SEM of DGS1
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Holocene Climate Fluctuations from the Record of Trace Elements
in the Mu Us Desert: Evidence from the DGS1 segment
of the Salawusu River Valley

NIU DongFeng' LI BaoSheng'> WANG FengNian® CHEN Qiong'

SHU PeiXian ' WEN XiaoHao' CHEN Min'

(1. Geography Department of South China Normal University, Guangzhou 510631
2. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710061 ;
3. Huizhou University, Huizhou, Guangdong 516007 )

Abstract; The DGS1 segment of the Dishaogouwan section in the Salawusu River Valley on the southeast edge of the
Mu Us Desert is selected to study the climate fluctuations on millennium-scale during the Holocene. Based on the trace
elements analysis and age determination, we find that the contents of P, V, Cu, Zn, Sr, Ni, As, Cr, Pb are least in
the paleosols, less in the dune sands than that in the lacustrine facies, because they are easy to migrate and slightly
stable ; the contents of Co, Rb, Nb, Ba, Cl, Zr, are most in the paleosols, more in the dune sands than that in the
lacustrine facies, because they are stable inert elements. The results suggest that the dune sands are mainly the aeolian
sediments in the dominance of the winter monsoon, and the paleosols and lacustrine facies are the sediments in the
dominance of the summer monsoon. According to the changes in the alternations of peaks and valleys of these trace el-
ements, the DGS1 is divided into four periods; warming period (11 000 ~ 10 130 a B.P.), Megathermal period
(10 130~6 590 a B.P.), cooling period (6 590~3 760 a B.P.)and cold period(3 760~0 a B.P.), which are con-
sistent with the related research results abroad and domestic. It reveals that the climate variations in the Salawusu Riv-
er Valley are subject to the global environmental changes.

Key words: Mu Us Desert; DGS1 in Dishaogouwan section; trace elements; Holocene climate changes



