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Fig.1 (a) Sketch map showing the lithology sampling locations in NMHW; ( b) Long-term monthly rainfall distribution in the
NMHW,; (¢) Frequency distribution of acid rain in recent three years in the NMHW; (d) Geological profile map of Mount

Huangshan according to Cui et al. '
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Table 1 pH and concentrations of HCO; ( mg*L ") and dissolved REE ( ng-L ') in river rain groundwater and lake wa-

ter samples in NMHW in wet and dry seasons

Site  pH HCO; Y Lla C Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb ILu YREE
Wet season Source water P8 7.0 5.5 472.066.6 17.8 16.6 55.0 26.1 0.4 12.4 4.2 356 9.9 48.8 9.4 65.7 11.9 380.3
P9 5.4 0.0 443.046.6 33.1 20.7 86.2 31.7 1.3 29.8 49 34.7 85 52.0 84 46.9 9.1 413.9
R7 7.1 3.7 354.088.1 19.3 23.7 92.5 31.4 n.a 23.0 4.2 31.1 5.8 265 4.1 255 4.9 380.0
R8 6.4 0.5 79.09.6 32.6 36.8 163 59.9 0.5 50.1 9.1 58.8 19.7 72.9 13.4 75.6 11.3 700.2
R9 7.5 21.5 48.3 36.9 30.6 6.9 21.2 13.3 3.7 55 0.2 3.4 na 59 na 32 na 130.7
MSG2 7.9 1.8 213.035.2 88 10.2 38.3 25.7 0.2 9.6 1.6 21.5 2.3 152 2.4 9.4 1.0 181.5

Middledower Ml 83 6.9 224 165 10.7 1.8 11.1 6.0 1.4 0.1 n.a 59 na 6.1 na na na 59.5

reaches water M2 8.0 252 40.0 34.7 39.5 3.5 33.1 142 41 n.a na 81 0.1 44 05 1.2 na 1433
M3 7.1 33.9 45.6 42.7 43.7 6.9 30.5 11.8 4.1 1.1 04 40 03 46 0.0 3.1 n.a 153.3
M4 7.8 21.0 77.9 45.8 39.7 7.5 37.6 12.0 3.8 n.a 0.9 1.0 0.6 17.1 0.6 5.2 n.a 171.7
M5 7.0 8.7 153.041.0 23.8 9.5 45.6 19.3 2.2 7.3 1.2 13.6 1.7 15.8 1.4 10.7 0.4 193.6
M6 7.6 329 108.064.4 79.7 9.0 37.6 15.5 11.4 54 1.8 45 0.8 8.6 na na na 2386
M7 7.2 21.5 62.4 253 12.6 3.0 9.3 7.0 89 7.0 na 29 1.6 51 0.1 na na 827
Pl 7.8 14.2 101.083.8 123.015.9 62.7 19.8 2.1 10.0 1.2 6.2 0.7 12.4 0.7 3.5 n.a 342.0
P2 7.1 11.9 72.8 34.2 31.7 6.2 26.7 14.6 4.5 6.8 0.3 84 0.4 99 0.6 22 n.a 146.6
P3 7.6 11.9 95.0 65.1 8.5 11.6 38.7 19.2 1.2 6.7 0.1 9.0 na 9.8 na 2.8 na 2467
P4 7.6  11.0 77.9 41.6 35.0 7.6 28.4 17.6 n.a 5.7 n.a 82 na 63 1.1 1.3 na 152.8
P5 7.6 6.9 67.7 40.7 19.0 8.0 17.5 10.9 23.7 11.7 0.8 5.9 0.4 6.9 n.a n.a na 1455
P6 7.0 9.2 147.080.6 66.0 15.5 76.3 25.5 n.a 4.2 1.3 10.0 2.3 11.7 0.9 4.1 n.a 29.3
P7 7.9 6.4 213.076.6 63.6 15.1 68.5 31.2 0.2 20.6 3.0 14.4 4.2 22.5 3.4 154 2.2 340.9
Rl 7.3 9.2 101.044.1 37.1 11.1 45.1 12.7 3.5 5.6 1.8 10.7 1.3 14.4 0.6 2.9 1.0 191.9
R2

6.9 59 524 40.3 34.9 6.9 29.7 13.9 1.2 3.3 n.
R3 6.8 2.7 435 39.1 244 7.9 16.7 14.7 0.4 3.8
R4 6.9 11.4 226.082.6 87.9 23.9 106.035.5 3.0 19.5
R5 9.0 18.8 132.083.7 132.016.1 73.1 21.3 2.5 13.7 8.9 25 1220 2.3 3.9 0.5 374.5
R6 6.9 1.4 627.071.3 4.3 28.6 141.042.8 1.4 37.5 57.6 13.6 58.2 7.2 52.2 10.4 533.3
RIO 7.9 20.1 38.3 29.8 34.1 7.3 24.6 11.2 29 7.9 n.a 3.8 n.a 3.3 00 na na 1249
RI1 7.5 12.8 28.6 19.6 4.9 4.7 169 12.3 2.2 1.8 n.a na na 3.3 na na na 657

6.3 n.a 6.8 n.a na na 143.3
7.7 n.a 39 0.1 na na 118.7
20.9 4.9 21.0 3.4 15.7 2.3 428.5

[

NN = 5
W = 0
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Site  pH HCO; Y La C Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb ILu XREE

S1 7.9 27.9 49.6 32.8 5.6 5.3 17.6 45 2.5 na na 22 na 28 05 na na 739
S2 7.5 142 20.7 999 na 1.8 7.4 89 6.0 na na 39 na 29 na na na 40.8
S3 7.2 10.1  20.5 13.3 n.a 40 45 90 1.2 na na 27 01 23 na na na 37.1
Tl 8.8 14.2 49.3 33.0 83 56 21.4 9.4 3.3 na na 64 na 48 0.2 na na 923
T2 86 9.6 232 19.7 10.4 3.2 29 7.0 3.2 na na 63 na 23 na na na 549
T3 8.0 16.9 50.0 50.3 46.3 8.7 29.8 10.9 2.0 n.a 0.8 88 0.2 7.2 n.a na na 1649
Groundwater ~ MSG1 7.1 5.0 29.4 16.8 40 3.6 14.6 13.9 40 n.a 0.7 3.5 na 47 na 09 na 665
RSG3 6.9 4.1 32.2 37.8 25.3 9.4 234 209 n.a 39 1.9 3.0 0.7 50 na na na 131.2
SSG4 7.4 3.7 45.7 38.1 22.4 7.7 32.0 144 2.8 42 0.8 48 0.1 2.7 na na na 130.1
PDG5 7.2 17.4 255 6.1 n.a 04 1.0 3.2 na na n
Dry season Source water P8 6.2 4.9 428.042.0 15.8 13.3 48.8 16.8 0.0 12.5 3.4 39.3 10.2 46.1 7.3 54.0 10.0 319.5
Po 6.1 1.5 758.0129.054.1 34.3 152.037.7 n.a 48.4 10.0 67.9 15.8 65.0 8.2 4.0 11.3 697.7
R7 6.7 6.1 407.094.8 25.8 27.3 108.027.4 n.a 28.3 4.0 44.2 9.2 31.3 5.6 31.9 4.0 441.8
R8 6.6 2.1 736.0131.074.5 38.8 182.053.5 2.4 47.3 8.4 56.9 19.7 71.4 11.4 70.7 9.6 1777.6
R9 83 32,0 79.6 58.3 91.3 10.1 37.9 10.8 2.2 3.7 0.5 55 na 168 na 2.1 n.a 239.2
MSG2 6.2 3.1 315.051.9 12.2 14.2 69.8 22.9 1.7 9.8 2.7 21.5 6.8 24.6 4.6 21.2 3.8 267.6

.a n.a na 43 na na na 151

Middledower M1 7.0 58.0 61.3 65.6 95.4 11.0 47.6 7.1 3.2 n.a 0.7 23 1.4 12.6 0.9 0.3 na 248.0
reaches water M2 8.0 18.3 36.1 29.6 46.9 5.0 17.6 8.5 1.5 1.8 0.1 1.0 n.a 52 1.4 na na 1185
M3 7.2 51.9 62.2 37.2 48.5 6.0 27.8 14.0 3.0 2.2 0.2 6.3 na 49 04 na na 150.3
M4 7.4  67.1 108.056.1 64.1 11.3 36.4 17.0 2.9 n.a n.a 9.5 09 141 na na na 212.3
M5 7.4 59.5 89.2 49.7 43.3 6.1 350 11.6 0.4 3.8 04 6.3 0.6 84 0.5 1.6 na 167.5
M6 7.5 64.1 124.060.2 74.1 14.0 48.6 17.7 4.6 7.9 0.5 6.7 2.3 8.6 0.6 4.7 n.a 250.4
M7 6.6 32.0 52.6 48.5 56.2 7.3 28.7 11.7 3.9 23 n.a 53 04 29 03 na na 167.3
Pl 7.5 18.9 74.2 68.5 108.013.5 23.2 11.5 5.8 6.9 1.6 3.0 0.9 9.0 23 33 na 257.4
P2 7.6  16.8 73.9 85.0 116.018.2 56.2 14.6 0.4 4.8 1.2 46 0.6 9.7 09 1.5 0.5 314.1
P3 8.7 19.8 91.5 57.3 64.3 9.4 31.5 22.6 0.4 54 0.5 12.0 0.5 135 0.6 53 n.a 2233
P4 7.3 16.8 100.044.0 58.5 9.9 43.9 150 1.4 5.1 0.7 90 1.7 7.2 0.8 41 1.3 202.6
Ps5 7.4 9.2 194.058.4 50.2 11.8 52.3 23.8 1.5 13.5 1.6 19.6 2.6 20.6 1.8 16.8 1.6 276.2
P6 7.0 13.7 110.067.9 67.3 11.8 56.6 16.4 1.3 14.3 1.5 11.4 3.0 16.9 1.9 11.4 1.4 283.0
P7 7.0 6.1 246.050.5 31.6 14.8 60.4 24.2 1.6 5.3 3.5 20.2 43 27.1 3.0 25.8 3.8 275.9
Rl 7.8 21.4 358 243 222 2.1 13.0 50 1.4 1.7 na 55 na 58 09 03 na 8.1
R2 7.5 12.2  49.9 42.4 45.0 6.7 16.7 7.4 3.0 1.5 0.2 51 0.2 93 na 37 na I141.1
R3 7.7 6.1 39.4 239 183 83 20.9 9.6 1.3 0.9 na 57 06 54 na na na 9%9
R4 7.6 37.2 44.2 42.0 32.9 10.0 29.1 10.3 0.8 7.0 0.9 6.3 0.8 6.9 0.1 na na 147.0
R5 7.2 27.5 83.0 41.7 52.6 8.8 33.8 16.8 0.2 7.7 1.2 10.5 1.9 87 0.0 0.6 1.0 185.6
R6 6.8 3.1 543.085.6 29.4 30.7 137.042.1 n.a 28.0 7.0 56.2 12.6 63.6 6.4 47.9 9.9 556.4
RI0O 8.7 265 49.0 45.8 45.5 9.8 353 15.1 1.7 48 0.2 46 1.6 9.4 0.8 n.a na 1745
RIl 7.7 137.9 46.1 44.2 50.9 8.5 36.8 10.5 0.3 2.3 1.0 0.1 0.3 40 09 0.8 n.a 160.5
S1 7.2 25.0 50.8 93.5 144.016.3 64.0 21.3 3.3 9.0 0.9 6.6 0.6 12.8 0.0 n.a n.a 372.3
S2 7.7  21.4 31.4 34.1 355 4.4 255 123 1.0 n.a n.a 58 na 85 na na na 127.1
S3 7.5 10.7 19.0 23.6 14.2 46 9.7 89 0.6 na 06 35 na 34 na na na 6.1
Tl 8.1 458 57.4 68.1 75.1 11.8 50.5 20.7 1.4 6.0 0.6 57 0.6 9.9 0.5 n.a na 250.8
T2 8.0 46.4 33.1 26.1 33.6 4.9 19.8 13.7 n.a 2.5 n.a 1.6 na 59 0.7 na na 1088
T3 8.5 19.8 29.4 23.7 16.5 2.2 159 3.2 0.3 na na 1.8 09 45 0.7 na na 6.7
Groundwater  MSG1 6.6 9.2 38.4 83.5 63.3 10.8 43.7 10.1 2.6 49 1.4 1.3 na 3.6 0.3 na na 2254
RSG 7.2 9.2 39.6 38.6 28.0 7.0 11.3 9.9 n.a n.a 0.2 3.9 na 46 00 na na 103.6
SSG 6.7 5.2 21.9 27.8 16.7 6.8 17.9 14.8 3.3 n.a 0.6 na na 47 0.1 na na 926
PDG 6.6 38.1 48.3 23.6 23.1 45 159 104 1.3 3.2 0.0 6.6 na 59 1.8 0.7 na 9.9
Rain water PR1 5.5 10.1 5.4 n.a 1.0 86 7.3 na na na na na 23 na na na 246
PR2 5.5 27.7 14.6 19.6 3.9 12.6 2.3 n.a 6.8 na na na 41 na na na 639
PR3 4.9 11.4 227 n.a 1.1 na 80 0.7 6.2 na na na 26 na na na 21.2
Average of world rivers ' 120 262 40 152 36 10 40 6 30 7 20 3 17 2 4
Amazon river " 2 68 9 42 10 3 12 2 11 2 6 1 5 1 204
Wujiang " 10.5 15.3 2.4 11.1 2.4 04 2.7 0.4 23 05 1.5 02 1.2 0.2 511
Ganjiang river * 51 3 14 61 25 12 40 3 2 4 6 2 20 2 300

SREE = the sum of Ladu n. a represents the concentration of dissolved REEs were not detected due to its low content in water samples
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Fig.2 (a b) are the shale normalized patterns of dissolved REE of source water samples and rain samples in wet and dry seasons
respectively. The data for the Huangshan granite and Taiping granodiorite are cited from Zhang '* (¢ d) are the shale nor—
malized patterns of dissolved REE of the river groundwater and lake water samples in middledower reaches of the watershed

and the rivers of the Ganjiang *  Wujiang '°  and Amazon " )
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Geochemistry of Dissolved Rare Earth Elements in Watershed at Northern

Mount Huangshan Landscape

Dong Lixiang' Jiang Yongbin' >*  Zhang Haiying' Ji Hongbing’ Wu Yakun' Wang Ping' Wu
Jing' Liu Chunqing' (1. School of Energy and Environment Anhui University of Technology Ma~
anshan 243002 China; 2. Engineering Research Center of Biomembrane Water Purification and Uti—
lization Technology Ministry of Education Anhui University of Technology Ma anshan 243002
China; 3. Institute of Geochemistry Chinese Academy of Sciences Guiyang 550002 China)
Abstract: Geochemical behaviors of rare earth elements ( REEs) in chemical weathering process of silicates have
drawn much attention. The draining water of watershed at Northern Mount Huangshan ( NMHW) were sampled in
order to define sources and distribution of dissolved REEs and to describe the factors that govern their mobility.
The results showed that rock chemical weathering is the dominant source for REEs and the atmospheric input is
another important source. The dissolved REEs showed slightly seasonal and greatly spatial variations in contents.
The evaporative enrichment of runoff leads to high content in the dry season. The source water displays high dis—
solved REEs content and enriches in HREE. However the content in middledower reaches is low and shows en—
richment of LREE. The major reason for these changes is spatial variation of draining primary rocks from granites to
sedimentary rocks. Most water samples show negative Ce and positive Eu anomalies respectively. The former is
fact of inheritance with primary rocks and the latter appears to be a result of preferential weathering of feldspar min—
erals such as plagioclase orthoclase in granites. The Y/Ho ratios display seasonal and spatial fractionations which
are linked to water/particle interactions and spatial changes of primary rocks respectively. This study demonstrates
that the geochemical behaviors of dissolved REEs are significantly influenced by the primary rocks especially the

granites in NMHW.
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