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Geochemical compositions of the Onqin Daga Sand Land and Horqin Sand Land and their implications for weathering,
sedimentation and provenance
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Abstract: Sand and fine sand fractions (<10 um and<<63 pm) collected from the Onqin Daga Sand Land and the Horqin Sandy Land are
analyzed for geochemical elements including major elements, trace elements, rare earth elements and Sr-Nd isotopes, in order to evaluate the
chemical weathering, sedimentary characteristics, source areas, and the contribution of the Xar Moron River to the mass exchange between the
two sands. The sediments are characterized by such features as low CIA, PIA and CIW values, high WIP and ICV values, low Zr/Sc ratio, A-
CN-K and MFW diagram suggesting that the sediments are in the early stage of chemical weathering and low in maturity, and only experienced
a simple process of sedimentary recycling. The provenance discrimination diagram shows that the parent rocks of Onqin Daga Sand and Horgin
Sandy Land are dominated by intermediate-acid granitic rocks and have a mixed source from the western part of the Great Hinggan Mountains
and the northern part of the North China Craton. In addition, the fine components, especially the component<< 10 um, are very similar in
geochemical composition for the two sandy areas, and it is believed that fine grain matters may have been transported from the Onqin Daga
Sand Land to the Horqin Sand Land taking the Xar Moron River as a bridge. At the same time, atmospheric dust transport under prevailing
winds may also play a certain role in fine sediment transportation.

Key words: geochemistry; chemical weathering; sediment recycling; provenance; Onqin Daga Sand Land; Horqin Sandy Land
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Fig.2 The composition of major elements for the Horqin Sand Land (a) and the Onqin Daga Sandy Land (b)
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Table 1 Concentrations of major elements for the Horqin Sand Land and the Ongin Daga Sandy Land %
PR Sio, AlLOs Fe,0; MgO CaO Na,O K,0 TiO, P,0s
T2 (<63 pm) 72.44 11.53 2.84 0.984 2.57 2.77 2.74 0.811 0.09
T3 (<63 pm) 64.26 11.23 2.73 1.56 5.99 2.34 2.61 0.694 0.106
T4 (<63 um) 74.15 11.14 1.89 0.679 2.53 2.73 2.99 0.844 0.06
T5 (<63 pm) 71.4 11.33 2.13 0.83 2.98 2.73 2.89 0.602 0.086
T7 (<63 pm) 73.89 11.78 2.11 0.573 1.29 2.67 3.08 0.656 0.063
T8 (<63 pm) 75.18 11.7 1.95 0.526 1.27 2.81 3.06 0.71 0.055
T12 (<63 um) 74.86 11.71 1.98 0.561 1.3 2.84 3.03 0.596 0.058
T13 (<63 um) 73.07 11.82 2.37 0.65 1.32 2.64 3.06 0.796 0.074
T14 (<63 pm) 71.05 11.76 2.62 0.766 233 2.52 2.74 0.921 0.066
T15 (<63 um) 73.74 11.87 2.49 0.691 1.4 2.67 2.84 0.823 0.042
T16 (<63 pm) 74.06 11.46 2.09 0.592 1.85 2.76 3 0.796 0.047
HQ1 (<63 um) 73.65 11.34 2.04 0.711 2.43 2.58 2.96 0.791 0.056
HQ2 (<63 pm) 76 11.6 1.96 0.567 1.35 2.81 3.08 0.673 0.042
HQ3 (<63 pm) 71.15 11.44 4.36 1.01 2.47 2.71 2.52 2.6 0.124
HQ5 (<63 um) 73.07 11.09 3.67 0.817 2.35 2.72 2.66 1.66 0.087
HQ6 (<63 pm) 74.83 11.49 2.54 0.719 1.54 2.73 2.95 0.913 0.066
HQ7 (<63 um) 74.58 12.06 2.41 0.738 1.42 2.82 29 0.701 0.053
HQ8 (<63 um) 74.53 11.19 2.75 0.789 2.02 2.71 2.68 0.965 0.081
HQ9 (<63 pm) 74.35 11.3 3.05 0.724 1.76 2.7 2.71 1.28 0.077
HQI10 (<63 um) 75.45 11.33 2.42 0.672 1.58 2.84 2.87 0.968 0.064
HQI12 (<63 um) 75.51 11.56 2.04 0.622 1.38 2.84 3.03 0.635 0.056
HQI3 (<63 um) 75.1 11.66 2.28 0.715 1.44 2.79 2.88 0.701 0.066
HQI14 (<63 pm) 75.76 11.56 2.01 0.613 1.35 2.81 3.02 0.646 0.058
HQ15 (<63 pm) 75.44 11.77 2.1 0.642 1.34 2.81 3.02 0.65 0.06
HQI16 (<63 pm) 76.53 11.45 1.83 0.487 1.27 2.81 3.19 0.623 0.043
HQ17 (<63 pm) 75.28 11.73 2.08 0.611 1.34 2.76 2.98 0.611 0.057
HQI8 (<63 um) 75.03 11.68 2.11 0.63 1.38 2.82 2.9 0.626 0.061
HQI19 (<63 pm) 74.01 11.81 23 0.811 2.04 2.68 2.8 0.892 0.056
HQ20 (<63 pm) 69.92 12.02 3.02 1.07 3.49 2.46 2.77 0.744 0.068
HQ21 (<63 pm) 75.42 11.27 2.42 0.609 1.87 2.86 2.81 1.48 0.053
HQ22 (<63 pm) 77.15 11.37 1.61 0.434 1.23 2.83 3.24 0.614 0.042
HQ23 (<63 um) 75.7 11.45 2.03 0.56 1.33 2.8 2.95 0.68 0.053
HQ1 (<10 pm) 69.33 11.7 3.22 1.03 34 2.51 2.59 1.42 0.092
HQ2 (<10 pm) 73.69 11.99 2.85 0.791 1.7 2.84 2.78 1.03 0.067
HQ3 (<10 pm) 69.03 12.29 4.71 1.21 2.56 2.94 2.52 243 0.173
HQ5 (<10 um) 67.93 10.86 6.88 1.1 3.01 2.53 2.22 3.01 0.166
HQ7 (<10 pm) 73.43 12.15 3.14 0.833 1.56 2.81 2.66 0.828 0.069
HQ8 (<10 pm) 71.87 11.27 4.11 0.981 2.42 2.62 24 1.47 0.119
HQ9 (<10 pm) 71.86 11.34 433 0.94 2.12 2.6 2.44 1.83 0.117
HQ10 (<10 pm) 73.83 11.47 3.28 0.837 1.82 2.75 2.58 1.21 0.095
HQI12 (<10 pm) 73.8 11.72 2.79 0.814 1.65 2.77 2.67 0.931 0.076
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HQI3 (<10 pm) 73.13 1172 3.19 0.888 1.77 27 2.57 L1l 0.095
HQI15 (<10 pm) 73.22 11.87 3.24 0.855 1.66 2.75 2.65 1.06 0.084
HQI16 (<10 pm) 74.17 11.51 2.92 0.69 1.72 2.78 2.7 1.24 0.067
HQ17 (<10 pm) 73.54 11.83 2.85 0.775 1.6 2.8 2.67 0.91 0.074
HQI18 (<10 pm) 73.47 11.8 2.71 0.762 1.6 2.79 2.59 0.89 0.079
HQI9 (<10 um) 70.94 11.94 3.35 1.06 2.74 2.57 2.49 1.41 0.096
HQ20 (<10 pum) 67.79 12.02 3.59 1.24 4 2.36 2.53 0.908 0.091
HQ21 (<10 pm) 73.61 11.47 3.15 0.787 2.11 2.89 2.53 1.8 0.087
HQ22 (<10 pm) 74.88 11.41 2.7 0.654 1.68 281 2.79 12 0.064
ODI (<63 pm) 74 11.45 3.13 0.764 1.93 2.88 2.85 127 0.084
OD2 (<63 um) 75 11.46 2.71 0.6 1.6 2.85 2.85 1.18 0.059
OD3 (<63 um) 73.98 11.62 3.37 0.731 1.77 2.81 2.81 1.45 0.07
OD4 (<63 um) 74.85 11.45 2.81 0.689 1.6 2.87 2.88 1.17 0.082
OD6 (<63 um) 66.42 12.15 3.51 1.46 4.71 2.31 2.67 0.716 0.121
OD8 (<63 pm) 71.68 11.63 3.83 0.966 251 281 272 1.74 0.098
0DY (<63 pm) 744 11.86 2.94 0.776 1.54 2.87 2.9 0.882 0.08
OD10 (<63 pm) 73.39 12.1 3.09 0.694 1.72 3.04 2.76 131 0.085
ODI11 (<63 pm) 73.02 11.9 3.11 0.843 1.53 2.66 2.76 1.05 0.095
OD12 (<63 pm) 75.13 11.65 2.55 0.691 1.22 2.73 2.58 0.699 0.067
OD13 (<63 pm) 69.07 1133 538 0.963 234 2.54 2.56 3.14 0.088
OD14 (<63 pm) 70.13 1158 3.52 1 1.68 2.67 2.34 0.983 0.108
OD15 (<63 pm) 68.61 11.13 6.43 1.11 2.71 2.48 2.45 2.15 0.129
ODI6 (<63 pm) 71.21 119 4 1.14 1.58 2.53 2.44 0.984 0.128
OD17 (<63 pm) 68.73 11.46 53 1.2 2.7 24 2.37 14 0.121
OD18 (<63 pm) 52.61 8.91 4.26 1.35 14.38 1.91 1.81 1.12 0.104
OD19 (<63 pm) 69.05 1053 2.72 1.86 428 2.27 247 0.709 0.079
0D20 (<63 pm) 64.36 10.62 493 1.21 6.24 2.39 2.33 1.39 0.099
OD1 (<10 pm) 71.61 11.65 4.18 0.987 2.22 2.71 2.56 1.46 0.135
OD2 (<10 um) 72.93 11.63 3.71 0.765 1.72 2.81 2.57 1.37 0.086
OD3 (<10 pm) 71.55 11.93 4.56 0.95 1.94 2.75 2.54 1.63 0.11
OD4 (<10 um) 72.99 11.89 3.53 0.934 1.65 2.79 2.67 1.18 0.13
OD6 (<10 pm) 62.62 12.23 4.13 1.78 5.7 2.03 2.43 0.797 0.155
OD8 (<10 um) 69.18 11.8 4.57 1.22 3.03 2.65 2.46 1.49 0.144
0DY (<10 pm) 73.24 12.01 3.13 0.959 1.62 2.75 2.66 0.956 0.109
OD12 (<10 pm) 74.66 11.55 2.75 0.761 1.19 2.64 2.33 0.726 0.072
OD15 (<10 pm) 70.65 12.01 4.19 1.28 2.25 247 2.46 0.963 0.142
OD16 (<10 pm) 71.73 12.11 3.46 1.21 1.51 2.55 2.34 0.727 0.135
OD17 (<10 pm) 68.15 12.02 4.64 1.36 2.75 2.35 2.33 1.02 0.134
ODI8 (<10 pm) 41.92 7.54 2.65 14 2248 1.53 1.44 0.522 0.093
OD19 (<10 pm) 65.54 10.63 3.17 224 54 2.16 224 0.743 0.102
0D20 (<10 pm) 55.66 9.87 3.44 1.39 12.22 2.03 1.97 0.778 0.1
ucc 66 152 5 22 42 3.9 3.4 0.5 0.5

1E: Fe,0,RF LS E, UCCH LK.
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Table2 CIA, CIW, PIA, WIP values of the Horqin Daga Sand Land and the Onqin Sandy Land

[E e CIA CIW PIA WIP FEih 44 CIA CIW PIA WIP

T2 (<63 pm) 49.01 56.10 48.67 57.84 HQ3 (<10 pm) 50.97 57.50 51.26 57.86
T3 (<63 pm) 51.60 59.33 52.17 53.50 HQ5 (<10 pm) 50.29 56.61 50.38 51.10
T4 (<63 pm) 47.73 55.43 46.85 58.75 HQ7 (<10 pm) 54.40 62.47 55.93 54.60
T5 (<63 pm) 4832 55.78 47.70 58.35 HQ8 (<10 pm) 50.52 57.20 50.68 53.07
T7 (<63 pm) 54.25 64.12 56.14 55.49 HQ9 (<10 pm) 51.91 59.07 52.52 52.36
T8 (<63 pm) 53.61 63.23 55.19 56.46 HQI0 (<10 um) 52.42 60.11 53.25 53.95
T12 (<63 um) 53.47 62.92 54.96 56.64 HQI2 (<10 pm) 53.28 61.36 54.45 54.47
T13 (<63 um) 54.44 64.27 56.40 55.30 HQI3 (<10 ym) 53.40 61.17 54.56 53.42
T14 (<63 pm) 51.21 58.82 51.63 54.40 HQ15 (<10 pm) 53.73 61.77 55.04 54.23
T15 (<63 um) 54.47 63.44 56.23 54.13 HQ16 (<10 pm) 52.35 60.40 53.21 54.68
T16 (<63 um) 50.90 59.51 51.27 57.18 HQI17 (<10 um) 53.60 61.70 54.88 54.52
HQ1 (<63 pm) 49.22 57.19 48.91 56.89 HQI8 (<10 um) 53.82 61.73 55.13 53.69
HQ2 (<63 pm) 5291 62.43 54.19 56.99 HQ19 (<10 pm) 51.69 58.54 52.21 53.74
HQ3 (<63 pm) 50.10 56.91 50.13 55.11 HQ20 (<10 pm) 53.35 60.75 54.43 52.17
HQ5 (<63 pm) 49.24 56.48 48.98 55.68 HQ21 (<10 um) 50.74 57.76 50.98 55.44
HQ6 (<63 pm) 52.64 61.68 53.73 55.97 HQ22 (<10 um) 51.94 60.24 52.68 55.53
HQ7 (<63 pm) 54.07 62.95 55.67 56.17 ODI1 (<63 pm) 50.68 58.71 50.93 57.56
HQ8 (<63 pm) 50.77 58.48 51.04 54.86 OD2 (<63 pm) 52.06 60.57 52.86 56.07
HQY (<63 um) 52.06 60.22 52.83 54.19 OD3 (<63 pm) 51.99 60.21 52.74 56.12
HQI0 (<63 um) 51.87 60.50 52.62 56.28 OD4 (<63 pm) 52.01 60.62 52.81 56.68
HQI2 (<63 um) 52.79 62.11 53.98 57.02 0OD6 (<63 pm) 53.65 61.52 54.90 53.39
HQI3 (<63 um) 53.39 62.30 54.75 55.66 OD8 (<63 pm) 49.40 56.48 49.20 57.81
HQI14 (<63 um) 53.08 62.48 54.40 56.55 0OD9 (<63 pm) 53.08 61.79 54.29 56.95
HQI15 (<63 um) 53.58 62.98 55.10 56.60 ODI10 (<63 um) 52.55 60.41 53.45 57.54
HQ16 (<63 um) 52.66 62.63 53.90 57.50 ODI1 (<63 um) 54.51 63.18 56.22 53.93
HQI17 (<63 pm) 53.79 63.15 55.38 55.72 ODI2 (<63 um) 55.47 64.00 57.46 51.93
HQI8 (<63 um) 53.50 62.50 54.91 55.74 ODI13 (<63 um) 50.72 57.92 50.96 53.55
HQI9 (<63 um) 51.71 59.64 52.33 55.80 ODI14 (<63 um) 54.33 61.68 55.69 51.22
HQ20 (<63 um) 51.99 59.76 52.69 54.89 ODI5 (<63 um) 50.71 57.70 50.94 52.51
HQ21 (<63 um) 50.53 58.53 50.73 56.56 ODI16 (<63 um) 55.92 63.86 57.88 50.85
HQ22 (<63 um) 52.44 62.59 53.61 57.86 ODI17 (<63 um) 52.26 59.20 52.95 51.15
HQ23 (<63 pm) 53.12 62.39 54.44 55.68 ODI8 (<63 um) 51.93 58.64 52.50 41.16
HQ1 (<10 pm) 51.39 58.62 51.84 53.82 ODI19 (<63 um) 50.92 58.50 51.24 52.34
HQ2 (<10 pm) 53.02 61.18 54.12 56.14 0D20 (<63 um) 50.54 57.46 50.71 50.73
OD1 (<10 pm) 51.53 58.75 52.03 54.72 ODI12 (<10 pm) 56.57 64.57 58.73 49.07
0oD2 (<10 pm) 52.94 60.64 53.94 54.00 OD15 (<10 um) 53.38 60.56 54.43 52.52
OD3 (<10 pm) 53.07 60.48 54.06 54.18 ODI16 (<10 um) 56.93 64.65 59.10 50.18
OD4 (<10 pm) 53.87 62.01 55.25 54.81 ODI17 (<10 um) 53.95 60.85 55.11 50.68
0D6 (<10 pm) 56.76 64.68 58.95 49.01 ODI8 (<10 um) 53.34 59.96 54.28 33.77
OD8 (<10 pm) 50.89 57.51 51.15 54.86 OD19 (<10 um) 52.71 59.93 53.57 50.17
0D9 (<10 pm) 54.32 62.47 55.84 54.41 0D20 (<10 um) 52.82 59.64 53.65 44.01
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