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Fig.1 Sampling sites in the three river basins of northern China
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Fig.2 Schematic diagram of sampling sites in three reaches
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Table 1 Factor orthogonal rotation factor loading matrix, characteristic root and variance

of geochemical elements in the three river basins

AR ATt BE % ERE

HF 1 HF 2 HF 1 K2 HF 3 HF 4

Al, 0, 0.951 -0.006 Mn 0.965 0.090 -0.140 0.030

Na, O 0.800 0.332 p 0.949 -0.084 -0.154 0.011
Sio, -0.741 -0.657 Co -0.925 -0.034 -0.019 0.307
Fe,0, 0.708 0.601 Ti 0.880 0.426 -0.029 0.081
Ca0 0.559 0.794 Sr 0.697 -0.128 0.662 -0.086
MgO 0.577 0.766 Rb 0.002 0.835 0.092 -0.235

K,0 0.028 -0.927 Zr 0.138 0.796 0.047 0.327

Ba -0.323 0.201 0.903 0.011

Ce -0.085 0.015 -0.018 0.953

1R 3.241 2.980 SFAEE 4.075 1.587 1.308 1.181

T TR % 46.300 42.567 72Tk % 45.278 17.636 14.538 13.121
SRR/ % 46.300 88.866 ZRTTHRR % 45.278 62.914 77.451 90.572
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Table 2 The scores of main factors of sediments in three river basins
. HEELY MEITTE
L F1 2 ¥ ¥l 2 3 ¥4 ¥
EYian) 0.709 1.328 0.894 1.230 -0.270 -0.480 -0.197 0.414
EAHA%EL 0.208 -0.258 -0.014 0.081 -0.472 0.751 0.123 0.079
Pahi A A -0.653 -0.635 -0.573 -0.879 0.606 -0.368 0.017 -0.343
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Fig.4 The scatter plots of main factor of sediments in three river basins
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Table 3 The orthogonal rotation factor loading of sediments in three river basins
ez a7 e AR EARRAL PYRLAAETT

/ILHR ¥ 1 K2 [H¥3 [HF 4 HF 5 HF 1 K2 [H¥ 3 K 1 ¥ 2 K3
Si0, -0.221 -.883 -0.143 -0.226 -0.275 -0.879 -0.355 -0.265 -0.885 -0.252 -0.344
Al, 04 0.945 -0.093 0.208 -0.076 0.003 0.137 0.932 0.108 0.801 0.516 0.264
Fe, 04 0.765 0.076 0.560 0.254 -0.024 0.739 -0.305 0.569 0.979 0.145 0.072
MgO 0.470 0.790 0.131 0.123 0.273 0.913 -0.163 0.093 0.976 0.063 0.094
CaO -0.299 0.891 0.073 0.175 -0.091 0.924 -0.105 0.162 0.937 0.229 0.091
Na, O -0.252 0.080 -0.122 -0.034 0.910 -0.056 0.933 -0.003 0.465 0.452 0.632
K,0 0.888 0.168 -0.145 -0.116 -0.275 -0.263 0.923 0.082 0.037 0.969 0.137

P 0.228 0.504 0.481 0.625 0.105 0.861 0.009 0.389 0.962 -0.007 0.077

Ti 0.497 0.195 0.744 0.354 -0.047 0.587 -0.041 0.782 0.827 0.417 0.199

Mn 0.645 0.094 0.632 0.304 -0.089 0.678 -0.189 0.671 0.973 0.155 0.029
Co -0.199 -0.722 0.197 0.372 0.237 -0.882 0.088 -0.024 -0.720 -0.329 -0.540

Rb 0.941 0.204 0.006 0.190 0.003 -0.106 0.887 0.079 0.438 0.843 0.133

Sr 0.013 0.102 -0.124 -0.871 0.303 0.184 0.898 -0.037 0.654 0.623 0.356

Zr -0.209 0.178 0.862 0.250 -0.058 0.199 0 0.159 0 0.894 0.282 0.521 0.118

Ba -0.137 -0.296 -0.128 -0.824 0.105 -0.278 0.877 0.068 -0.057 0.915 0.117
Ce 0.136 -0.132 0.907 -0.079 -0.028 0.065 0.197 0.796 -0.026 -0.144 -0.942
FRAEAE 4.412 3.257 3.257 2.470 1.335 5.585 5.316 3.106 8.209 4.085 2.028
Tk R % 27.574 20.359 20.358 15.436 8.342 34.909 33.227 19.412 51.309 25.530 12.672
ZHTHER/ % 27.574 47.933 68.291 83.727 92.069 34.909 68.137 87.548 51.309 76.840 89.511
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Fig.5 The scatters plots of scores of main factors in three river basins
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The Spatial Distribution Difference of Surface Elements in the

River-desert Transition Zone of Three Drainages in Northern China
LI XiaoMei">®  YAN Ping'”’ WU Wei'® QIAN Yao'”’

(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China;
2. Tourism and Environmental Sciences , Shaanxi Normal University, Xian 710119, China;

3. Academy of Disaster Reduction and Emergency Management, Beijing Normal University, Beijing 100875, China)

Abstract: As the geochemical characteristics of surface sediments usually recorded the information of the sediments,
such as the transport medium and sedimentation process, analyses of their mineral composition and provenance can
provide valuable indications for paleoenvironmental reconstruction. This study provides factor analyses of 7 major diox-
ides and 15 micro elements in the surface sediments taken from the river-desert transition zones in the Keriya River,
Mu Bulag River, and Xi Xar Moron River basins. It was found that the common factors derived from the factor analy-
ses among the three river basins or their upper, middle, and lower reaches mainly included stable Fe and Mn miner-
als, less stable feldspars, calcite (dolomite) and other silicate minerals, and stable rare earth elements and heavy
minerals. The factor analysis of the relationships between the rivers indicated that the surface sediments along the riv-
ers from west to east showed progressively increasing abundance and movement of chemical elements and degrees of
chemical weathering. The factor analyses at a river basin scale indicated that from the upper reaches to the lower rea-
ches, samples exhibiting increasingly complex chemical compositions. The spatial distribution patterns of the chemical
elements in the surface sediments from different river sections or different river banks showed correlations with their
provenance, geomorphic pattern, water conditions, and other factors. From the riverbed to the river terrace, the sur-
face sediments on the three geomorphic units, from riverbed-flood plain, low river terrace composed of sand dunes to
the high terrace, exhibited heterogeneous, progressive variations in their chemical compositions. This may result from
their varying distances from the river courses, provenances and dynamic factors. The preliminary results of the study
are expected to provide references for research into the chemical composition characteristics of surface sediments in
river-desert transition zones and their variation mechanisms in response to changes of aeolian-fluvial interactions.

Key words: Geochemical elements; spatial distribution; factor analysis; river-desert transition zone



