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Table 1 Characteristics of trace element.contents in modern sand dunes in the southern part of Mu Us Desert

R 1 BYRDEETARY RHE TR S BRFE

TLE P Pb Rb Nb Zr A% Sr Cu Ni As Ba Co Cr Zn
KA/ (pgle) 345.00 16.00 73.00 10.00 210.00 47.00 391.00 13.10 32.60 2.60 948.00 39.30 43.00 32.60
BME/ (ng/g) 116.00 10.00 53.00 6.00 63.00 10.00 100.00 3.50 7.60 0.00 379.00 17.80 3.00 8.00
i SEEME/ Cpgle) 22221 13.24 63/67 7.61 121.88 27.91 215.82 7.34 19.14 0.08 619.55 27.68 19.79 16.98
iz 51.97 1.74 6.75 0.81 36.14 6.47 96.07 2.43 8.32 0.45 205.19 6.13 8.95 5.21
CV/% 23.39 13.15 10.60 10.68 29.65 23.19 44.52 33.13 43.45 525.83 33.12 22.13 45.23 30.69

#2 ELRVDEFETHY EMETLR NS BT
Table 2 Characteristics of trace element contents in ancient sand dunes in the southern part of Mu Us Desert

TR P Pb Rb Nb Zr \% Sr Cu Ni As Ba Co Cr Zn
BRAE/ (pg/g) 455.57 15.71 73.22 11.50 309.00 46.58 615.56 16.76 24.58 17.05 631.10 177.10 72.70 35.80

I/ME/ Cugle) 106.70 8.50 55.00 4.80 56.60 20.70 125.40 2.20 10.18 0.50 315.00 2.50 11.40 0
Gl TIIE/ (ng/g) 231.54 11.81 64.70 6.88 122.72 3226 195.65 8.14 17.67 732 502.66 71.87 36.05 10.12
bt 78.45 1.84 3.98 1.57 56.82 639 87.06 2.33 4.69 4.30 60.41 57.09 12.71 11.39
CV/% 33.88 15.55 6.15 22.77 46.30 19.82 44.50 28.58 26.56 58.75 12.02 79.44 35.25 112.52
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Table 3 Correlation coefficients between ‘trace.elements of modern sand dunes in the southern part of Mu Us Desert

P Pb Rb Nb Zr Vi Sr Cu Ni Ba As Co Cr Zn
P 1.000 0.703™ 0.581" 0.582™ 0.715™ 0.552™ 0.439™ -0.124 -0.317 0.356" 0.412° -0.537" 0.272 0.467"
Pb 1.000 0.824 0.432° 0.535" 0.373° 0.757" 0435° -0.423° 0.633" 0278 -0.692 -0.053 0.208
Rb 1000 0.243 0.420° 0.157 0.855” -0.650” -0.6517 0.836” 0.142 0773 -0.332 -0.062
Nb 1000 0.744:" 0.898™ -0.020 0.321 0.110 -0.141 0.532™ -0.238 0.729™ 0.767"
Zr Y000 0.737" 0.320 -0.075 -0.076 0.210 0.361" -0.384° 0.415° 0.364°
v 1000 -0.029 0.392° 0.326 -0.190 0.528" -0.077 0.793" 0.760"
St 1.000 -0.839" -0.601°" 0.956" -0.072 -0.764 -0.567" -0.365"
Cu 1.000 0.742" -0.900° 0.418° 0.691° 0.798" 0.681"
Ni 1.000 -0.690° 0.238 0.735" 0.566" 0.280
Ba 1,000 -0.126 -0.7217 -0.6917 -0.494”
As 1.000 0.059 0.469™ 0.539™
Co 1.000 0.331 0.083
Cr 1.000 0.881"
Zn 1.000

VE: UUfE 001 &A1 CRURD , MRMEREE; L fE 0.05 &H B, MXHEE.
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Table 4 Correlation coefficients between‘trace elements of ancient sand dunes in the southern part of Mu Us Desert

P Pb Rb Nb Zr

Y St Cu Ni Ba As Co cr “m
P 1,000 0.585™ 0.834™ 0312 0.279 0.584™ 0.453™ 0.565™ 0.288 -0.307 0315 -0.048 0.518™ 0.244
Pb 1.000 0.461™ -0.063 -0.044 0.227 0.272 0.378 -0.246 0.037 0.022 -0.626 0.199 0.727"
Rb 1.000 0.060 0.029 0.348° 0.401° 0.648" 0.587" -0.035 0.508" 0.070 0.227 0.000
Nb 1.000 0.966™ 0.833" -0.150 -0.153 0.047 -0.648" -0.211 0.504™ 0.889™ -0.261
Zr y0o0 0.823" 20.148 0.184 0.019 -0.676™ -0.155 0.477" 0.900 0.275
\% 1.000 0.189 0.265 0.224 -0.425" -0.110 0.216 0.821" 0.019
Sr 1.000 0.722" 0.284 -0.004 0.510™ -0.063 0.054 0.209
Cu 1.000 0.614" 0.398"° 0.311 -0.209 -0.103 0.229
Ni 1.000 0.259 0.410° 0.449" -0.083 -0.518™
o 1.000 0217 L0.527" -0.802** 0.276
N 1.000 0.369° 0.016 -0.286
N 1.000 0376" 0,895
. 1.000 -0.100
. 1.000

e TUTE 0.01 g CRURD , MHSRMER

F: TAE 005 FO (R, MHRITERE.
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Fig.2 Differences in trace element contents among different types of sand dunes in the southern part of Mu Us Desert (error bars represent standard deviations)
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Comparison of Trace Elements in Modern and Ancient Sand

Dunes in the Southern Mu Us Desert

CHEN BiShan, XU YuTing, LIAO ZhengXu, ZHAO JiaTong, DENG JiaYi, NIU

DongFeng

School of Geographical Sciences, Lingnan Normal University, Zhanjiang, Guangdong 524048, China

Abstract: [Objective] The trace element records of modern and ancient dunes in the southern part of the Mu Us
Desert provide environmental information on their weathering, transportation and deposition processes. The aim of
this study was to gain a deeper understanding of the sediment sources and climate environment in this area.
[Methods] Samples of modern and ancient dunes in the southern Mu Us Desert were collected, and the content
characteristics and correlations of 14 trace elements including phosphorus (R), lead (Pb), and rubidium (Rb) were
analyzed to explore the differences in trace element contents and spatial distribution characteristics among
different types of dunes. [Results] (1) The trace elements in modern and ancient dunes are mainly barium (Ba),
strontium (Sr), and phosphorus (P), whereas the contents of arsenic (As), niobium (Nb), and copper (Cu) are
relatively low. Their distribution patterns show ceftain fegional characteristics. (2) The trace element contents in
fixed dunes are significantly higher than those in mobile,dunes owing to the nature of the dunes and vegetation
coverage; however, the trace element contents in ancient dunes are higher than those in modern dunes, owing to
the influence of sedimentary history, climate change, and special geomorphic positions. (3) The values of St/Cu,
Rb/Sr, and Sr/Ba in modern and ancient dunes are comparable, indicating that they were formed in similar
sedimentary environments. [Conclusion] There are certain similarities and differences in the trace element
contents of modern and ancieht“dunes and different types of dunes. The changes in trace element contents in
ancient dunes can provide clues to the sources of modern dunes to a certain extent. The ratios of trace elements in
modern and ancient dunes have certain implications for climate and environmental conditions.

Key words: Mu Us Desert; modern sand dune; ancient sand dune; trace elements
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