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Abstract:This paper is result of environmental geological survey engineering.
[Objective] The representative dust deposit, the Wushan Loess located in China's northern subtropical river valleys, is a significant

indication of environment near the Three Gorges region. [Methods|In this study, we collected samples from the Wushan Loess and
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analyzed rare earth elementary composition to discuss paleoclimatic significance of Wushan loess. [Results]Our new data show the
four following implications. (1) The REE contents in each sample changes synchronously with little difference. The contents of
LREE is much higher than that of HREE in each sample, suggesting the enrichment in LREE and loss in HREE. (2) The increasing
of Y REE with age in Wushan Loess is probably related to the strength of weathering the in Wushan Loess. (3) For samples from
various depth, REE distribution patterns, 6Ce, JEu, La/Yb, Gd/Yb and ZREE do not change significantly with depth. (4) The REE
distribution patterns of all samples display negative slope, steep La—Eu curves and flat Eu—Lu curves, which suggests that certain
differentiation between LREE and HREE has occurred. (5) The dEu values of Wushan Loess distributed within the interval of 0—1
on the vertical axis show obvious negative Eu anomalies andstable dCe values around 1. This implies that sediment in the upper
Yangtze River did not suffer strong weathering in the period of Wushan Loess. [Conclusions]Wushan Loess have not been through

intense weathering effect, the climate of its region while accumulation was colder and drier in the later period than it was in the

earlier period, and no obvious change has been found in the source of its materials during the accumulation process.

Key words: rare earth element(REE) features; paleoenvironment; Wushan Loess; Three Gorges; Upper Yangtze River

Highlights: The climatic characteristics and the variation of provenance during the accumulation of the Wushan Loess are revealed

by its rare earth elements (REE) concentrations.
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Fig.1 Rare—earth element content curve of 25 samples of Wushan Loess
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KI1ELETHITEE= (pg/g)
Table 1 Rare earth element content (ng/g) of Wushan Loess

FE b La Ce Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb Lu REEREHE
WS-1 4522 79.65 9.05 38.83 698 124 589 097 531 1.5 271 046 266 042 200.45
WS-2 4498  80.31 8.66 4024  6.69 121 571 094 512 1.01 274 045 2.63 040 201.09
WS-3 43.31 73.49 8.61 41.66 656 1.17 579 093 512 1.00 279 044 261 041 193.90
WS-4 43.41 76.48 9.51 44.17 723 132 634 104 558 1.11 3.0l 050 288 044 203.01
WS-5 41.67 7443 9.70 43.67 733 134 644 104 562 1.12 294 050 285 045 199.08
WS-6 3724 7127 1016 4319 778 138 6.63 1.07 580 1.15 297 051 295 046 192.56
WS-7 43.81 81.59 10.81 4824 824 147 708 1.16 623 128 327 057 324 050 217.49
WS-8 40.86  74.75 10.19 5094 795 141 696 1.10 594 117 326 052 299 048 208.50
WS-9 40.75  75.97 9.60 4792 729 134 653 104 557 113 315 049 287 045 204.08
WS-10  39.74  76.24 9.82 47.19 738 135 662 1.08 585 1.17 317 052 298 047 203.59
WS-11 3999 81.84 9.60 46.19 735 134 644 102 568 1.11 3.11 052 3.00 047 207.66
WS-12 3835  82.07 1020 4751 7.82 148 6.65 1.07 573 116 3.15 053 3.02 047 209.21
WS-13 3938  83.88 10.71  51.68 818 144 722 113 6.09 122 334 054 316 050 218.4472
WS-14  36.74  82.23 10.08 49.07 7.85 149 690 1.12 597 120 328 054 3.16 049 210.1084
WS-15 4638  91.58 11.25 5407 863 159 7.63 125 658 130 352 058 332 052 238.1874
WS-16  43.71 87.91 10.67 5159 825 1.60 723 115 628 125 340 056 326 0.51 227.3719
WS-17 3920  77.85 10.62  49.68 827 148 7.19 115 626 124 334 055 3.18 049 210.49
WS-18  44.09  84.41 1049 4966 817 152 7.19 116 629 126 335 056 3.15 050 @ 221.7935
WS-19  46.27  86.79 9.91 4429 755 144  6.61 1.06 579 1.17 3.08 051 3.05 047 2179792
WS-20 4486  82.86 1028 4829 7.87 145 7.08 113 6.3 123 332 057 315 048 2187126
WS-21  48.72 9251 10.65 5044 791 146 7.09 1.13 6.01 122 328 054 3.17 049  234.6424
WS-22 4941 9140 1213 5093 920 1.67 787 128 7.01 1.41 365 064 359 056  240.7494
WS-23 4934 8997 11.83 6530 9.18 169 816 129 6.85 141 407 0.64 354 057 253.8562
WS-24 4837  86.71 10.69 5472 825 155 729 118 635 128 351 059 325 052 234.277
WS-25  47.16  88.41 11.17  60.71 853 1.57 7.76 122 647 130 373 0.60 335 054 2425113
IZIN 4941 9251 12.13 65.3 9.2 1.69 816 129 7.01 1.41 407 064 359 057 253.8562
/N 36.74  71.27 8.61 38.83 6.56 117 571 093 512 1.0 271 044 2.6l 0.4 192.5602
Fi 4332 82.18 10.26 4881 7.86 144 6.89 1.11 598 1.2 325 054 3.08 048 216.39
fEwl 39.7 78.3 8.18 345 5.97 1.1 477 082 493 1.06 247 038 229 0.3 184.77
) 3543 6237 8.10 3020 580 1.15 537 082 453 09 265 044 252 039 160.74
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Fig.2 Depth—varying curve of rare-earth element content of Wushan Loess
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Fig.3 Depth—varying curve of the amount of > LREE, > HREE ., > REE and weathering parameters of Wushan Loess
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Table 2 Rare earth element parameter values of samples of Wushan Loess after chondrite standardization

FE i 6Ce  6Eu La/Yb Gd/Yb EwSm Sm/Nd La/Sm La/lu Pr/Yb  Nd/Lu RI?E;Z)E/ LREE/HREE
Ws-1 097 059  12.19 1.83 0.47 0.55 4.18 11.68  6.09 5.09 200.45 9.29
WS-2  1.00  0.60 1225 1.79 0.48 0.51 434 1197 589 5.43 201.09 9.58
WS-3 093 058  11.90 1.84 0.47 0.48 4.26 1130 591 5.51 193.90 9.16
WS-4 092 060  10.82 1.82 0.48 0.50 3.88 10.65  5.92 5.50 203.01 8.72
WS-5 091 060  10.49 1.87 0.48 0.51 3.67 9.94 6.09 5.29 199.08 8.50
WS-6 090  0.59 9.05 1.86 0.47 0.55 3.09 8.67 6.16 5.10 192.56 7.94
WS-7 092 059 9.69 1.81 0.47 0.52 3.43 9.36 5.97 5.23 217.49 8.32
WS-8 090  0.58 9.81 1.93 0.47 0.48 3.32 9.16 6.11 5.80 208.50 8.30
WS99 094 059  10.19 1.88 0.49 0.46 3.61 9.66 5.98 5.76 204.08 8.62
WS-10 095  0.59 9.57 1.84 0.48 0.48 3.48 9.15 5.90 5.51 203.59 8.31
WS-11  1.02  0.59 9.56 1.78 0.48 0.49 3.51 9.17 5.73 5.37 207.66 8.73
WS-12 1.2 0.63 9.10 1.82 0.50 0.50 3.17 8.71 6.04 5.48 209.21 8.61
WS-13  1.00  0.57 8.95 1.89 0.46 0.48 3.11 8.50 6.07 5.66 218.45 8.42
WS-14  1.05  0.62 8.35 1.81 0.50 0.49 3.02 8.07 5.71 5.47 210.11 8.28
WS-15 098  0.60  10.02 1.90 0.49 0.49 3.47 9.63 6.06 5.70 238.19 8.64
WS-16  1.00  0.63 9.62 1.83 0.51 0.49 3.42 9.21 5.86 5.51 227.37 8.62
WS-17 094 059 8.85 1.87 0.47 0.51 3.06 8.64 5.98 5.56 210.49 8.00
WS-18 096  0.60  10.05 1.89 0.49 0.50 3.48 9.44 5.97 5.40 221.79 8.46
WS-19 099  0.62 1090 1.79 0.50 0.52 3.96 1044 582 5.07 217.98 9.03
WS-20 095 059  10.21 1.86 0.49 0.50 3.68 9.95 5.84 5.44 218.71 8.47
Ws-21  1.00  0.60  11.02 1.85 0.49 0.48 3.98 1063  6.01 5.58 234.64 9.23
WS-22 092 0.60 9.87 1.81 0.48 0.55 3.47 9.50 6.04 4.97 240.75 8.26
WS-23 091 060  10.01 1.91 0.49 0.43 3.47 9.20 5.99 6.18 253.86 8.57
WS-24 093 0.61  10.66 1.85 0.50 0.46 3.79 9.95 5.88 5.71 234.28 8.77
WS-25 094 059  10.10 1.92 0.49 0.43 3.57 9.44 5.97 6.17 24251 8.71
WA 1.05  0.63 123 1.9 0.51 0.55 434 1197  6.16 6.18 253.86 9.58
%/ 09 057 8.35 1.78 0.46 0.43 3.02 8.07 571 4.97 192.56 7.94
T 096 0.60  10.13 1.85 0.48 0.49 3.56 9.64 5.96 5.51 216.39 8.62
®# 107 063 1244 1.72 0.49 0.53 429 1418 639 6.25 184.77 9.85
w 0.90  0.63 10.07 1.76 0.52 0.59 3.94 9.82 5.75 425 160.74 8.09
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