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Table 1 Comparison of grading formation of Harbin
sand — dust fallout with other areas
1 a b [%) (%) [%) 0() @
Fig.1 Frequency curve and cumulative frequency curve for 21.7 52.01 19.17 7.13 5.14
Harbin sand — dust fallout 0.08 69.07 10.08 20.77 6.44
1 41 43 15 6.18
12.02 70.53 8.94 8.51 5.59
7.44 43.02 25.13 27.02 6.25
5.92 46.75 12.23 34.65 6.64
0 0.53 25.93 11.48 62.07 9.17
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Table 2 Main chemical components of the sand — dust fallout in Harbin and a comparison with other areas
SO, ALO; FeO; CaO  MgO K,O NaO  TiO, P,0Os  MnO a b c d
58.53 13.91 5.36 2.11 2.15 2.78 1.72 0.84 0.23 0.12 4.21 3.04 1.62 0.48
52.88 11.36 4.84 8.57 3.71 2.33 0.5 0.66 0.161 0.087 4.65 3.26 4.24 1.01
So 53.68 11.31 4.5 9.16 2.44 233 1.29 0.63 0.17 0.08 4.75 3.40 1.81 1.13
L 55.35 11.04 4.31 897 2.70 2.33 1.77 0.6 0.143 0.082 5.01 3.61 1.32  1.18
S 54.28 11.61 4.85 8.08 2.74 2.54 1.7 0.67 0.165 0.092 4.68 3.30 1.49 1.06
a SiO; ALO; b SIO, ALO;+Fe,O; ¢ K,O Na,O d CaO+ KO+ NayO  ALO;
21 24 3
3 V 124.8 Cr 81 Ba 605.1 V Co Rb
Ni 30 Cu 33.7 Pb 36.4 Zn 117.7 Co 21.5 Rb Y Nb Ba V Cr
109.5 As 14.3 Sr198.3 Y 28.6 Zr 231 Nb 19.7 Cu Pb Zn Co Rb Nb 3
3 ppm
Table 3 Microelement distribution of the sand — dust fallout in Harbin and a comparison with other areas
\% Cr Ni Cu Pb Zn Co Rb As Sr Y Zr Nb Ba
124.8 81 30 33.7 36.4 117.7 21.5 109.5 14.3 198.3 28.6 231 19.7 605.1
77 83 42.4 57.4 59.9 135 14.6 96 17.7 318 25.6 229 15.1 538
Sy 54.6  71.1 32.7 24.6 21.7 71 15.6 98.7 14 214 25.7 229 14.4 606
Ly 93 75 26.4 17.9 20.3 61.5 14.6 96 10.5 285 24.1 212 15.3 539
S 87 69 33 24.4 20.2 72.9 15.3 105 15 250 28 215 15.9 491
EF Se 3 As Cd Sb
10.14 12.76 6.75 3
2 EF = X Ref X 3
Ref X Ref
X Ref 4 cd
2
Al 10
Fe Sc R
EF= X Al X Al i oo
2 { caNaMEK Si Fe AIMn LpCy
0 .
1 10 5
22 3 2 1 Ca Na Sr Fig.2 Element enrichment factor of the sand — dust fallout in Harbin
1 0.6 2 Mg K Si Fe Discriminant Function DF
Mn P Ti Co Cu Zn Ni V Cr Pb Se
1
Cu ® DF=] Cy Co  Crn Crp — 1l Cy
Pb Zn Cr Se 0.00337% 0.00364 % Co
0.01177% 0.0081% 0.000027 % Crert Crer2
0.0025% 0.0014% 0.007% 0.0035% DF 0.5
0.00001 % 25.8% 61.5% 40.5% Al
56.8% 63% Cu Pb Zn Cr Se
Pb  Zn DF 3
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Fig.3 Comparison of DF value of Harbin Lanzhou sand — dust
fallout and Lanzhou loess
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Feature of Sand — Dust Sediments from a Sandstorm in Harbin City

XIE Yuan—yun' ? HE Kui' ZHOU Jia'! ZHANG Li—juan' KANG Chun - guo® *
1. Geography Department Harbin Normal University Harbin 150080 2. College of Earth Sciences Jilin University
Changchun 130061 3. College of Earth Sciences China University of Geosciences Wuhan 430074
4. Geography Department Harbin Institute Harbin 150080 China
Abstract From the sedimentologic view this paper deals with the particle size distribution and chemical composition of sandstorm sed-
iments took place in Harbin on March 20 2002. The result indicated that sand — dust sediments gave priority to silt 4~8® occu-
pied 71.18% sand composition >4® occupied 21.69% and clay composition <8® occupied 7.13% . The sediments granularity
distribution was charactered by three — peak states thick silt of 4.85~5.10® grain grade composed first main peak medium sand of 1
~1.25® grain grade composed second main peak and clay composition of 10.25~10.5® grain grade composed third main peak. The
average grain diameters of sediments Mz was 5.14®. The sand — dust contained more Si Al and Fe while Ca and Mg were lower.
Enrichment factor analysis showed that elements such as Mg K Si Fe Mn P Ti Co Ni and V were mainly influenced by crustal
matters and elements of Cu Pb Zn Cr and Se were not only influenced by crustal matters but also by pollutants however As Cd and
Sh were from pollutants. The granularity of sand — dust sediments was the coarsest in the reports so far. And at the same time sand —
dust sediments was admixture derived from different sources both far distance and short distance and coarse particle was near —
sources material that was transmitted by low altitude airflow.

Key words Harbin sandstorm grain — size composition chemical composition
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Uplift of the Qinghai — Tibet Plateau and Formation Evolution of the Yellow River
LIU Zhi—jie! SUN Yong— jun’
1. College of Earth Sciences and Resources China University of Geosciences Beijing 100083
2. Institute of RS and GIS Peking University Beijing 100871

3. China Aero Geophysical Survey & RS Center for Land and Resources Beijing 100083 China
Abstract The Qinghai — Tibet Plateau had experienced two stages of uplift and planation during Tertiary. It started rapid uplift from
the last Tertiary. The rapid uplift was divided into three periods Qingzang movement phase A 3.6~3.4 MaB.P. phase B 2.6~
2.5 MaB.P. phase C 1.8~1.4 MaB.P. Kunhuang movement 1.2~0.6 MaB.P. and Gonghe movement 0.15~0 MaB. P.
A series of terraces of the Yellow River were formed because of intermittent stream downcuttings in the process of the uplift of the
Qinghai — Tibet Plateau. Comparing the oldest terraces of different reaches indicates that the middle reach of the Yellow River from
Jishi Gorge to Sanmen Gorge formed about 1.6 MaB. P. and then the Yellow River passed through the Sanmen Gorge and flowed
into the sea about 1.4 MabB. P. during the phase C of Qingzang movement it started its history of tracing to the source from 1.2
MaB. P. in which it arrived in Gonghe basin about 0.15 MaB. P. reached Duoshi Gorge in the interstadial stage of the last glacial pe-
riod 45~25 kaB.P. and ran through the Duoshi Gorge about 11~ 10 kaB. P. . From then the modern Yellow River drainage system
formed eventually.

Key words Qingzang movement Kunhuang movement Gonghe movement the Yellow River terrace



