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The characteristics of grain size and elements from Lake Chenpu sediment in the Hetao Plain. WANG Jing-zhong'*’, ZHU
Chi®, LAN Bo*, LI Xiao', LIU Zhuo' (1.Experiment and Practice Teaching Center, Heibei GEO University, Shijiazhuang 050031,
China; 2.State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences,
Xi’an 710061, China; 3.Jiangsu Provincial Academy of Environmental Science, Jiangsu Provincial Key Lab of Environmental
Engineering, Nanjing 210036, China; 4.College of Environmental and Chemical Engineering, Chongqing Three Gorges University,
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Abstract: In this paper, grain size and element from different sediments in the Hetao Basin were analyzed, based on the results of age
and environmental indicators from Lake Chenpu sediment, by means of canonical discriminant analysis technology, and combined
with historical and literature materials, environmental changes were revealed during two typical periods in recent 300years. Because
of the flood activities from the migration of the Yellow River channel in about 1850AD, the grain size characteristics of the
sediments at 55~50cm of Lake Chenpu sediment (CP1), which displayed grey-yellow clay layer, were closed related to the slow-flow
sediment along the Yellow River bank, their median diameter and mode value were 3.8um, 7.7um and 4.4um, 5.0um respectively,
and the values of the elements and their ratios (including K/Ti, Al/Ti and K/Sr) were 7.1, 21.5, 102.7 and 6.2 20.7. 87.8 respectively,
and their scattered points were also distributed in the same area in the canonical discriminant score scatter plot, which was separated
from the distribution areas of other types of sediments, and the element ratios (including K/Ti Al/Ti and K/Sr) could be taken as
environmental proxy indicators for the flood activity from the lake sediments. Since 1995, due to the large-scale reclamation of sandy
land under human activities in this region, wind-sand activities enhancing, the grain size characteristics of the sediments at the top of
15cm (CP2) were similar to the aeolian sediment, their median diameter and mode value were 20.1um, 19.6pm and 41.6pum, 45.7um
respectively, and their elements scattered points were also distributed in the same area, and the study results were in good agreement
with the literature records.

Key words: Hetao Plain; sediment; grain size; element; canonial discriminant analysis; environmental change
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Fig.1 Locations of different sediments and their sampling sites
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Table 1 Particle size of different sediments in the Hetao Plain
0 (um) BRI
VIR R <4 4~16  16~32  32~63  >63 Kift

A 9.9 12.1 24.6 34.4 86.5 141.5

TR BME 45 4.7 1.4 1.8 212 354
201 F¥ME 66 72 7.0 17.5 61.6 88.6
bEE 1.7 2.4 6.5 12.0 19.6  33.9
WK 189 333 32.1 41.6 364 474
g mAME 6.6 8.1 14.1 152 6.0 148
204 E¥ME 111 16.2 23.9 32.3 165  31.7
brfEze 3.2 6.7 5.7 7.1 87 87
T %NE 409 505 22.2 12.4 225 115
TR E?’J‘fﬁ 202 332 7.6 1.6 0.0 5.1
(104) Jiiijfﬁ 313 432 13.7 5.9 60 77
FrfEZE 6.2 5.3 4.8 3.5 67 19
A 314 41.7 22.5 23.1 26.6 289
W sME S 6.l 23.5 13.8 12.3 48 77
174 F¥ME 189 336 19.1 16.7 117 158
brfEze 7.2 7.2 3.5 4.0 76 13
wAME 79 8.9 9.8 24.2 95.8 309.7
Wi B/ME 1.0 1.1 0.4 0.0 49.1  61.7
144y FEME 3.9 3.4 1.9 2.0 88.8 193.2
b 1.7 2.0 2.0 5.6 103 539
wAE 177 32.6 24.0 18.1 39.8  43.6
MR B/ME S 146 17.3 11.3 17.0 77 159
Q™ P 161 25.0 17.6 17.5 237 29.7
bz 22 10.8 9.0 0.7 227 19.6

2.2 A[FEEERGIRYICE R
TEVRAFRERARY I cE S ERA ZE
SRR 2). 3500 R RIS AR AR )
A, JC% Al. Ca. Fe. K. Mg #l Co. Cr. Cu.
Mn. Sr B 5 4, & 5w L I Na 7035 & A, F
BIEA 10.2me/g; VPP T e E AlL Ca. Fe.
K. Mg. Ti f1 Co. Cr. Cu. Mn. Sr X5,
I L SRR U, B FE IR . B ME. T
KRR e 3 .

*2 AETRARXETRVIMTESE

Table 2 Element content of different sediments in the Hetao Plain

PR Al Ca Co Cr Cu Fe K Mg Mn Na Sr Ti*
WA 551 483 10.1 67.1 17.1 25.0 17.4 12.9 505.4 147 218.9 3.8

IR WME 489 25.9 6.8 40.0 9.2 17.8 15.8 6.3 330.1 145 199.5 24
Q04 EME 516 38.7 8.8 56.3 13.0 21.8 16.8 9.8 430.8 14.6 209.3 3.1
Bl zE 3.0 8.9 1.3 9.5 3.7 2.7 0.4 2.5 67.0 0.1 10.3 0.3
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k2

YU Al Ca Co Cr Cu Fe K Mg Mn Na Sr Ti*
S=PNE 57.4 50.5 11.1 72.2 20.6 27.5 18.1 15.6 561.9 17.4 281.1 3.7

TRERE RME 54.6 47.6 9.3 57.1 18.5 25.5 17.0 12.9 512.2 14.0 217.3 33
204y P 56.1 49.5 10.0 64.3 19.5 26.4 17.6 14.1 538.0 15.0 235.9 3.5
IR 1.4 1.4 0.5 6.1 0.9 0.7 0.5 1.3 17.3 1.9 35.0 0.1

S=PNE 72.5 76.7 15.9 85.0 71.7 49.1 22.3 20.5 2257.3 11.8 242.5 3.8

WEZ BME 54.7 33.9 7.6 49.4 17.6 23.6 18.8 10.6 457.4 8.4 212.6 2.4
SR/ A o ] 66.2 55.1 12.4 71.3 35.2 35.5 19.8 17.3 954.5 10.2 225.4 3.2
104y FRdEE 7.2 19.1 3.1 13.4 21.0 9.6 1.4 3.9 735.6 1.3 11.0 0.6
A 564 99.6 11.0 59.5 34.0 27.2 18.4 21.5 829.0 233 1333.3 3.2

bIRE] H/ME 43.7 37.6 7.7 44.5 12.0 21.2 14.0 9.7 4175 7.1 237.6 22
a7y EBME 505 65.7 9.3 55.1 22.0 25.0 16.7 15.6 595.9 13.4 607.0 23
RS 4.6 23.6 0.7 2.7 7.0 0.6 1.5 3.6 146.8 6.9 412.8 0.5

WA 481 22.2 6.6 43.0 11.6 18.0 48.9 6.3 333.7 15.9 182.2 23

Vbt WME 406 15.0 42 243 5.8 12.6 14.9 43 234.9 12.8 156.6 1.4
141y FBlME 438 18.5 5.3 32.8 8.1 15.0 16.1 5.3 274.1 13.6 170.8 1.8
RS 2.7 2.7 0.9 6.3 1.7 1.8 1.2 0.7 31.6 1.0 8.5 0.3

WA 576 53.9 10.3 62.5 23.5 29.0 19.0 18.2 588.9 14.2 347.6 32

KA H/ME 49.9 41.6 7.7 48.2 14.7 222 17.4 10.6 388.0 12.3 258.6 26
2 FME 538 47.7 9.0 55.4 19.1 25.6 18.2 14.4 488.5 13.2 303.1 29
IR 5.4 8.7 1.8 10.1 6.2 4.8 1.1 5.4 142.1 13 62.9 0.5

F:*EEAL Ca. Fe. K. Mn. Na. Ti¥ifi hmg/g, Cor Cr. Cu. Mg. Srififiimg/kg.
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Table 3  The test results of elements from different sediments in the Hetao Plain

T H Al Ca Co Cr Cu Fe K Mg Mn
I 20.841 22.777 20.677 22.500 19.111 22.686 16.542 23.007 21.194

P 0.01* 0.000* 0.01* 0.000* 0.002* 0.000* 0.005* 0.001* 0.001*
e Na Sr Ti K/Ti Al/Ti K/Sr
K7 17.039 22.103 17.196 23.539 24.196 21.546

P 0.004* 0.001* 0.004* 0.000* 0.000* 0.001*
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Fig.7 Spatial variation and the Yellow River channel

migration across the Hetao Plain in about 1850AD”
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