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REE of Sediments of the Changliushui Section at
Zhongwei County of Ningxia Province and the Environmental Significance

Yu Suhua O Zheng Honghan
(Guangzhou Institute of CeochemistrydJ Chinese Academy of Sciencesl] Guangzhou 510640)

Abstract

[1 [J Reported in this paper are the REE distribution patterns,character parameter and
correlation coefficient between REE &primary elements in Quarternary sediments of Chang[]
liushui section developed at a depressed qully at Zhongwci County of Ningxia Rcgion,ncar the
southcrn margin of the Ala Shant Desert in North[J West China. The material source of the fluvo
[ lacustrine deposits and the evolutionary of the climate and the environment in the desert front
area also discussed here in the section,there are three main climatic and environmental changes
from dry and cool to warm and moist during deposition,and four or five secondary climatic
fluctuations.At the depth of 2.7 m,the content of REE change very clearly.It seems a reflection of
temperate period of Holocene in the area (93000J 54300 a.B.P.).REE characters show that the
source of the aeolian sans of the deposit area mainly came from surrounding parent rock material.
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Additionally,it also possible that the weathered material of Jurassic rock was brougt into the
sedimentary series by washing.The chane of sedimentary facirs from aeolion to fluvial thcn to
lacustinc origins synchronusly coincied with the changc of climate from drydJ cold cold-moist to
warm moist. The arid desert environment is dominant,in which the chemical and wethering
processes are weak.

Key words[] Late pleistocene margin of desert REEL] climate environmentl Ningxia province
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Table 10 Contents(x 10-6)and character values of REE

oood La | Ce Pr |[Nd [Sm | Eu | Gd | Tb Dy | Ho Er Tm
O0oOooOo0O (251503 [(5.96) [22.7 |4.36 | 0.79 |(3.06) | 0.63 |(3.81) ((0.86) | (2.37) | (0.35)
oo0ood 19 | 34 |(4.18)| 15 |3.2 | 0.62 |(2.89) | 0.47 |(2.74) ((0.59) | (1.59) | (0.23)
oooon 15 | 26 |((3.14)| 11 | 2.0 | 0.40 [(1.53) | 0.26 |(1.65) ((0.39) | (1.14) | (0.18)
OO0oo@) (340 66.8 ((7.97) |37.3 (6.02 | 1.18 ((4.43) | 0.83 |(4.53) [(1.17) | (2.61) | (0.52)
gooo) |42 79 95 |46 |73 | 16 | 74 | 10 | 6.2 | 096 | 26 0.43
000 (8) 59| 15 26 |13 |41 | 13 | 55 |(0.83)| 52 |(12) | 36 0.6
00 (8) 30 | 60 82 |28 |60 12 | 54 | 0.9 3 1.2 2.8 0.48
O00oo((o) (030048 | 0.12 1058 (0.21|0.074 | 0.32 |0.049 | 0.31 |0.073 | 0.21 | 0.033
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HUBEUU 5] 213 |(3.06) |13.5 352 | 1.31 |(5.03) 0.737 | (4.36) |(0.96) | (2.58) | (0.38)
Oooo Yb | Lu | £ REE | La-Nb% |Sm-Ho% | Er-Lu% | Z CeJZ Y |Euld X REE
OOoooooOo |177 | 0.30 | 12291 84.17 114 3.7 8.0 0.6
oooon 1.1 | 0.20 | 85.81 84.12 12.25 3.64 7.8 0.7
oooono 1094 015 | 63.79 86.44 9.78 3.8 9.2 0.6
OO000(@) (2.69 | 043 171 85.4 10.7 3.7 8.9 0.7
oooo) (32041 85.0 11.8 3.2 8.4 0.8 [
000 (8) 3.3 |(0.65) | 62.8 58.1 28.9 13.0 2.0 2.1
000 (8) 03| 05 148 85.3 12.0 2.7 9.1 0.8
O0O0O0O(@o0) |017(0.031| 3.32 54.4 31.2 134 1.8 2.2
JU D(g? HU 1.85(0.344 | 70.2 69.9 22.7 7.4 3.3 1.9
020000000000000000000000(100%0000
Table 20 Contents(x 10-6)and character values of REE of different sediments
in Chang-liushui section of Zhongwei County,Ningxia province
0000 | La |Ce |[Nb |Sm|Eu | Th |YUb| Lu |Z REE |LREE MREE |HREE |L/H
OO0 (257 (49.9 (22.4 (4.3 0.78 |0.63 | 1.76 |0.30 [122.75 |104.04 | 13.9 | 4.80 |8.07
OO0 (249 (51.0 (22.1 (4.4 0.81 |0.64 |1.86 |0.31 |122.77 |103.32 | 144 | 5.07 |7.83
000 [24.6 (50.8 [22.4 {4.3 [0.75 [0.60 | 1.60 |0.27 |121.64 |{103.60 | 13.6 | 4.45 |8.47
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Fig.10 REE variation curve of Chang-liushui section Zhongwei County,Ningxia province
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Fig.20 REE Distrbution Patterns
A.REE Distribution Pattcrns in Diffcrent Scdiments from
the Chang-liushui Section of Zhongwei County,Ningxia Region
B.REE Distribution Patterns in Other Sediment
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ratios form different rocks
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Table 30 Correlation matrix of REE
0 | La | Ce Nd | Sm | Eu | Tb | Yb | Lu

La | O |+++ | +++ |+++ | ++ | +++

Ce |0.962 | O +++ | +++ | + ++
Nd [0.80310.779 | O |+++ | [ +
Sm (0.865(0.839 (| 0.733 | I |[+++ |[+++
Eu |0.507 |0.465 | 0.340 |0.649 | OO0 |+++
Tb [0.621 |0.575 [ 0.473 |0.794 |0.661 | OO |+++ |+++

+ | O O O
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|Yb ]o.023 0.007 |-0.012 [0.314 |0.474 [0.628 | O ]+++
0.182 |0.144 | 0.143 |0.421 |0.561 [0.724 |0.963

D4000000000000000
Table 400 Correaltion analysis of REE & prmay elements

0 |Na|Cr | Fe [Co|/Rb|Cs |Zr |Hf [Sx | U |Th | W |Au |As | Sb | SR | Ba
La |.532 |.441 | .384 |.382 |.462 |.472 |.100 |.130 |.509 |-.059 |.766 |-.279 |-.052 |.050 |-.073 |-.023 |-.091
Ce |.429 |.388 | .362 |.257 |.489 |.543 |.103 |.097 |.504 |.043 |.799 |-.277 | .028 |.129 |-.011 |.040 |-.085
Nb |.393 |.364 | .289 |.244 |.432 |.329 |.087 |.089 |.421 |-.041 |.657 |-.310 |.032 |.89 |-.003 |-.130 |-.066
Sm |.732 |.581 | .644 |.453 |.636 |.598 |.370 |.389 |.731 |.153 |.885 |-.331 |.028 |.304 |.235 |-.111 |-.048
Eu |.371 |.574 |0.729 |.646 |.542 |.694 |.259 |.443 |.697 |.149 |.404 |-.206 |.119 |.320 |.163 |.141 |.384
Th |.656 |.478 |0.604 |.596 |.468 |.483 |.282 |.269 |.637 |-.020 |.606 |-.383 | .054 |.295 |.215 |.001 |.039
Yb |.280 |.302 |0.517 |.360 |.388 |.353 |.563 [.551 |.494 |.193 |.197 |.076 |.136 |.401 |.485 |-.043 |.136
Lu |.376 |.423 | .566 |.446 |.397 |.380 |.560 |.541 |.521 |.164 |.271 |.021 |.106 |.397 |.417 |-.066 |.170
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