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Fig.l1 Geographic location of sampling sand dunes in the study area
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Fig.3 Grain size distribution for different positions

of sand dunes
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Fig.4 Particle size parameters for different positions of sand dunes
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Table 1 Major element content of sediment of sand dunes (unit: %)

B S0 A SR e W 15 R 15 R
o T kRfEE THOM bRME T bR T bR T bR
SiO, 63.53 4.23 63.79 4.46 65.47 6.17 62.78 2.30 62.59 2.96
ALO, 7.45 1.17 7.84 1.09 7.13 1.41 7.59 0.85 7.89 0.85
K,0 2.06 0.35 2.02 0.24 1.95 0.37 2.00 0.30 2.03 0.26
Na,O 1.94 0.38 2.11 0.36 2.01 0.51 2.08 0.29 2.12 0.32
CaO 1.89 0.58 1.88 0.62 1.57 0.50 1.71 0.40 1.86 0.47
Fe, 0, 1.72 0.63 1.78 0.63 1.60 0.71 1.68 0.55 1.77 0.55
MgO 0.85 0.33 0.90 0.35 0.68 0.35 0.83 0.27 0.90 0.28
TiO, 0.19 0.06 0.19 0.05 0.18 0.07 0.18 0.05 0.19 0.05
P,O, 0.10 0.02 0.10 0.02 0.08 0.02 0.10 0.01 0.10 0.01
MnO 0.05 0.01 0.04 0.01 0.05 0.02 0.04 0.01 0.04 0.01
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(1.78%) , 575 XU I B4 Fe,O, AR 3T , 3k T 45 0 e A1
FE & H MgO | TiO, . P,0, . MnO Y & & K T 1%, 10
AU 3 b 5 XU 9 T Mg O % 3 45 5 (0.90%)
TiO,.P,0,.MnO £ #5718 A 22 /N F 0.02%, 3 Tl
MgO. TiO, . P,O; 3 Fl S {1k ¥ & &t F X, 43 5l &
0.68%.0.18%.0.08%.
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Table 2 Trace element content of sediment of sand dunes (unit:pg-g™)

B X U2 Ll e ¥ R T
M i SFEE bR FEME bRz FEE ik 2z M b2
Ba 361.68 73.02 347.45 79.27 339.14 101.08 343.50 80.36 340.31 74.58
Sr 137.58 34.57 141.49 33.97 129.77 41.66 138.33 30.41 143.25 28.94
Zr 116.78 30.73 123.00 24.55 105.75 35.86 103.25 19.87 120.26 21.99
Rb 63.29 9.64 62.79 7.21 59.65 8.88 62.97 7.24 63.72 6.64
\% 35.73 11.67 36.62 11.82 33.15 14.84 34.00 10.08 36.03 11.07
Cr 34.53 21.07 34.58 20.22 33.95 29.31 32.53 19.29 29.97 23.73
Co 23.37 21.53 27.53 23.45 41.41 30.12 25.00 15.98 25.65 16.22
Zn 21.40 9.70 22.02 9.60 18.55 10.28 20.85 7.91 22.34 8.13
Y 14.11 2.51 14.54 2.57 13.43 2.60 13.53 2.01 14.24 2.25
Pb 14.10 2.36 14.77 2.12 13.76 2.21 13.97 2.15 14.29 1.70
La 11.15 3.87 13.84 4.58 9.96 3.00 10.85 4.19 10.71 3.24
Ni 7.21 2.95 7.72 2.85 6.55 2.88 6.94 2.34 7.66 2.50
Cu 6.95 3.64 7.00 3.62 5.95 4.11 6.29 3.44 6.82 3.45
Nb 4.75 1.34 4.59 0.93 4.47 1.48 3.98 0.99 4.46 0.87
Th 1.47 1.59 1.42 1.47 1.24 0.98 1.08 0.68 1.69 1.66
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Fig.5 UCC-standardization of geochemical elements for different positions of sand dunes
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Fig.7 Surface morphological characteristics of quartz sand particles
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Table 3 Probability of surface morphology of quartz

particles for different positions of sand dunes(unit: %)
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Physicochemical characteristics and sedimentary environment of
honeycomb dunes in Gurbantunggut Desert

Gao Chong', Dong Zhibao', Nan Weige', Liu Zhengyao'?, Zhu Chunming',
Wang Xiaozhi', Xiao Nan’, Zhang Xin'
(1.School of Geography and Tourism, Shaanxi Normal University, Xi’ an 710119, China; 2.Shaanxi Institute of Geo-En-

vironment Monitoring, Shaanxi Institute of Geological Survey, Xi’ an 710054, China; 3.College of Geographical Scienc-
es, Inner Mongolia Normal University, Hohhot 010022, China)

Abstract: In this paper, the characteristics of grain size, elements and Micromorphology of surface sediments
of honeycomb dunes in Gurbantunggut Desert are sampled and analyzed, and its sedimentary environment is dis-
cussed. The results show that: (1) The surface sediments of honeycomb dunes in Gurbantunggut Desert are
mainly fine sand; The major elements are depleted, and the trace element Co is enriched obviously; The chemi-
cal alteration index (CIA) is close to the average value of the upper continental crust; The roundness of quartz
sand particles is moderate, and the micro morphological characteristics are mainly dished pits and irregular im-
pact pits. (2) The northeast of the study area has the largest average particle size and the worst sorting perfor-
mance; Serious loss of major elements; The micromorphological characteristics are the most complex; The CIA
value in the west of the study area is the lowest. The average particle size increases from the toe of the windward
slope to the top of the slope and decreases on the leeward slope; There was no significant difference between ele-
ments and micro morphological characteristics. (3) The sedimentary physicochemical characteristics show that
the desert is in the early stage of continental weathering. The arid climate conditions make the surface compo-
nents of sand dunes lack effective chemical weathering, and the sedimentary environment is complex, dominat-
ed by aeolian machinery.

Key words: honeycomb dunes; sediment; grain size; geochemical elements; micromorphology



