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Fig. 1  Skeletal diagram of the Pearl River system

and the locations of the observation stations
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Table 1 The concentrations of the main ions and selected trace elements of the river water
pemm e PHETOKER T TDST i W& T /pmol - L7t AT/ pmol - L7
/R /T /mgel /st - gf 0 NO; O SOT Na o Mg K Ca RD Sr
Tl
GP20090723 7.74 27.5 118 844 6.00 83.1 101 192 120 234 35.8 1228 0.0210 1.33
GP20090731 8. 00 26.5 87 2180 5.20 67.8 76 139 82 168 33.6 900 0.0215 0.89
GP20090807 8.23 26.9 110 810 6.38 70.7 96 196 102 224 30.2 1181 0.0195 1.26
GP20090814 8.45 27.8 117 751 6. 04 79.3 104 230 118 256 33.4 1230  0.0186 1.53
GP20090821 8.68 29.3 114 300 6.54 84.8 105 243 128 271 33.9 1197 0.0194 1.61
GP20090828 8.90 29.1 116 431 8. 15 93.8 116 269 141 282 36.5 1194  0.0202 1.75
GP20090905 9.17 30. 8 100 300 6.90 97.2 108 236 141 264 36.8 1077  0.0220 1.52
GP20090912 9.40 28.1 121 216 7.25 92.2 114 299 143 298 34.9 1306 0.0191 1.94
GP20090919 9.63 30. 4 97 432 6.57 96. 4 91 211 142 237 33.4 988 0. 0222 1.34
GP20090926 9.87 28.6 100 246 6.78 102. 5 98 230 146 253 33.8 1070 0.0219 1.46
GP20091002 10.06  27.5 148 146 7.13 98.3 109 287 151 290 37.5 1249  0.0212 1.85
GP20091008 10.26 29.2 130 268 7.86 101.1 88 255 147 269 37.2 1025  0.0216 1.58
GP20091016 10.52 25.5 142 162 7.45 107. 1 104 272 155 282 38.9 1215 0.0232 1.76
GP20091022 10.71  25.5 138 288 - - - - 150 273 37.5 1178 0.0216 1. 69
GP20091029 10.94 25.4 136 128 7.19 112.5 101 245 160 273 37.2 1178  0.0225 1. 66
GP20091105 11.17  24.4 136 205 8.64 120.8 118 282 165 287 40.7 1220 0. 0241 1.78
GP20091112 11.30 23.4 145 150 8.41 113.9 124 294 171 293 40. 1 1230  0.0234 1.82
GP20091119 11.63 19.4 155 183 9.55 114.0 125 330 176 314 40.2 1339  0.0211 2.11
GP20091126 11.87 22.1 143 180 8.02 116.2 112 329 180 309 39.5 1171 0. 0209 1.94
GP20091203 12.10  20.9 147 192 8.33 118.8 116 301 185 315 45.1 1315 0. 0233 2.07
GP20091210 12.32  19.8 153 262 10.17 122.7 122 326 183 313 44.2 1308 0.0213 2.10
GP20091218 12. 58 17.7 151 254 9.03 108. 2 120 330 183 315 44.4 1317 0.0214 2.11
GP20091224 12.77  19.0 144 146 8.37 106.5 109 335 172 320 43.9 1218  0.0207 2.04
GP20100102 13.06 17.4 153 150 9.19 109.2 117 325 180 324 41.9 1276 0.0209  2.07
GP20100110 13.32  15.5 151 166 8. 41 116.9 116 312 185 320 39.7 1253  0.0202 2.00
GP20100115 13.48 14.8 154 152 10.69 121.3 111 322 191 332 44.7 1274  0.0228 2.02
GP20100123 13.74 15.9 147 186 9.34 109.2 108 311 174 318 41.2 1237 0.0232 1.99
GP20100129 13.94 15.9 133 500 7.74  160.3 114 280 194 252 54.4 996 0. 0297 1.40
GP20100205 14.18 15.9 133 - 7.42  132.0 125 280 164 268 46. 1 1154 0. 0247 1.53
GP20100212 14.43 16. 1 150 - 6.47 114. 8 110 259 165 286 41.7 1273 0. 0215 1.57
GP20100219 14.68 15.1 151 168 7.38 131.4 116 253 188 312 60. 7 1239  0.0314 1. 60
GP20100226 14.93 18.6 163 160 7.22  124.4 110 284 175 322 48. 4 1298 0.0241 1. 86
GP20100306 15.19 18.7 146 156 7.63 124.8 95 296 181 327 52.2 1237 0.0254 1.87
GP20100313 15.42  16.8 157 148 7.81 116. 4 107 299 176 327 45.9 1324 0. 0226 1.99
GP20100320 15.65 18.3 158 168 7.38 125.7 123 379 179 341 46.9 1303  0.0219 2.02
GP20100327 15. 87 17.8 151 150 6.93 126. 4 119 381 187 340 49.5 1297 0. 0227 2.05
GP20100403 16.10 18.3 138 150 6.92 120.5 97 379 189 342 40.0 1187  0.0183  2.02
GP20100410 16.33  19.0 145 180 6.95 135.6 133 387 209 340 39.2 1238 0.0195 1.99
GP20100417 16. 57 18.2 146 226 7.49 179.5 190 389 258 332 43.8 1222 0. 0240 1. 89
GP20100424 16.80 19.7 104 1120 5.51  130.9 133 256 172 213 38.8 799 0.0250 0.99
GP20100501 17.03 22.2 129 290 6.73 152.5 134 323 180 258 41.1 1049 0. 0234 1.48
GP20100515 17.48 22.3 145 860 7.12  123.3 127 365 177 316 39.8 1241 0.0198 1.95
GP20100523 17.74  24.5 121 2500 5.08 131.1 127 245 138 246 37.2 1065 0.0218 1.37
GP20100529 17.94  25.1 126 3400 5.67 131.4 118 258 147 246 35.8 1029 0. 0221 1.34
GP20100605 18.17 23.8 123 2320 4.88 112.4 139 231 96 197 34.5 1087  0.0219 1.09
GP20100619 18.63 23.3 95 14700 3.76 90. 6 110 165 83 157 29.4 816 0.0190 0.75
GP20100627 18.90 23.7 110 3300 2.74 78.0 110 175 80 184 24.2 991 0.0164 0.83
GP20100703 19.10 24.8 113 4630 2.74 69.7 136 164 93 182 25.2 951 0.0178 0.95
GP20100708 19.26 26.9 110 2200 3.18 65.1 106 207 95 201 25.9 1149  0.0168 1.11
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Frdh S JH O /C /mgl”t smdes F ¢~ NO; S0¥  Na Mg K Ca Rb Sr
GP20100717  19.55 27.0 124 960 4.86 72.3 106 235 106 214 247 1138 0.0152 1.23
GP20100731  20.00  26.0 132 2450  3.87 77.5 114 278 102 228  28.9 1255 0.0174 1.25
GP20100807  20.23  26.0 131 1450  3.80 66.8 113 292 85 211 281 1202 0.0165 1.27
GP20100814  20.47 27.1 129 820 3.67  67.1 115 260 94 209 26.5 1170 0.0158 1.28

SR
GY20090403  4.10  19.6 130 3040 8.80 127.7 93 255 203 246  49.6 1004 0.0325 1.36
GY20090504  5.13  24.4 122 5080  8.10 127.8 80 243 170 243 457 978  0.0348 1.25
GY20090531  6.00  25.3 109 11000 7.50 49.1 51 100 136 188  46.2 909  0.0346  0.83
GY20090614  6.47  27.0 96 - 6.20  83.1 - 132 119 180 36.6 775 0.0325 0.78
GY20090703  7.10  28.5 101 13700 6.02  86.2 - 134 132 187 357 820  0.0284 0.82
GY20090721  7.68  28.3 108 11900  13.70 78.6 106 141 113 173  40.8 955  0.0340 0.77
GY20090807 8.23  28.7 110 12500  5.80 81.3 81 132 107 162 43.7 943  0.0443 0.76
GY20090909  9.30  31.6 78 2670 7.30 135.4 102 225 166 214  44.8 978  0.0408 .12
©Y20091023  10.74 27.9 75 1960  10.70 139.3 97 258 222 221  48.7 980  0.0411 1.13
GY20091120  11.67 - 72 1520 10.93 149.5 96 258 210 214  47.8 954  0.0412 1.08
GY20100109 13.29 - - - 11.58 179.6 118 260 221 200 51.9 884  0.0514 0.97
GY20100402  16.07 18.4 138 1640  13.87 186.4 125 320 229 255  61.9 1071 0.0474 1.3
GY20100514  17.45 24.0 103 - 7.38  226.7 139 256 192 181  53.2 810  0.0415 0.88
CY20100613  18.43  25.5 82 11400  4.74 90.5 110 173 107 141 355 731  0.0350 0.64
GY20100716  19.52  29.6 113 7440 4.26 79.4 94 198 133 167 31.4 951  0.0384 0.8l
GY20100905 21.17  29.5 106 4370 5.40 132.1 172 236 151 193  42.8 1015 0.0488 0.98
GY20101010  22.32  24.7 120 4740 5.62 102.8 111 185 124 175  38.5 1011  0.0493  0.80
T 8
0Y20090403  4.10  19.8 107 519 14.20 165.3 106 264 254 142 55.8 800  0.0805 0.84
0Y20090418  4.60  21.1 108 747 14.90 144.1 117 250 222 152 54.6 880  0.0805 0.86
0Y20090504  5.13  24.5 100 676 13.10 116.5 100 189 165 132 51.7 846  0.0721 0.74
0Y20090531  6.00  24.3 107 1710 12.00 86.6 95 189 132 154  48.2 950  0.0637 0.77
0Y20090614  6.47  25.6 85 - 10.66 61.8 64 157 115 130  40.7 706  0.0594 0.62
0Y20090703  7.10  27.9 81 1750 11.60 72.1 - 142 133 113 42.9 661  0.0560 0.62
0Y20090721  7.68  30.0 79 906  12.10 83.1 62 157 165 116  45.3 633  0.0775 0.63
0Y20090807  8.23  30.7 86 823 13.10 92.8 68 155 172 120 50.7 664  0.0742  0.64
0Y20090909  9.30  32.1 59 484 22,30 132.1 70 192 204 131  55.6 692  0.0894 0.72
0Y20091023  10.74 - 103 230 19.60 196.8 71 244 261 155  54.7 798  0.0851 0.83
0Y20091120  11.67 - 75 522 22.23 222.8 92 296 326 151  63.5 797 0.0812 0.85
0Y20100109  13.29 - - - 15.59 117.5 119 225 161 141  47.9 874  0.0614 0.74
0Y20100402  16.07 17.5 104 530 14.15 136.1 129 238 214 137 457 801  0.0625 0.78
0Y20100514  17.45 21.4 - 2100 9.93  64.1 114 156 103 111  44.9 643  0.0455 0.6l
0Y20100613  18.43  24.1 70 - 8.42 1742 70 144 129 101  37.5 610 0.0608 0.56
0Y20100716  19.52  30.2 78 1040 10.63 77.7 71 168 191 113 38.7 577  0.0589  0.58
0Y20101010  22.32  25.0 89 900  12.47 115.7 76 194 188 122 45.7 672 0.0746  0.66
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Fig. 2  Variations of Cl” content in the river water

of the three stations
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SEASONAL VARIATIONS OF THE RIVER WATER CHEMICAL COMPOSITIONS AT
GUIPING ,GAOYAO AND QINGYUAN STATIONS OF THE PEARL RIVER SYSTEM
Wei Gangjian® Xie Luhua® Lu Weijian‘@ Liu Ying®
Deng Wenfeng@ Zeng Ti® Yang Yonghong(D Sun Yali®
(@ Guangzhou Institute of Geochemistry , Chinese Academy of Sciences , Guangzhou 510640 ;

@ Fourth Middle School of Guiping , Guangxi , Guiping 537200)

Abstract

Chemical compositions of river dissolved loads provide a mean to estimate regional chemical weathering rates,
which links to calculate atmospheric CO, consumption by continental weathering. Such investigations have broadly
carried out in many of the China river systems. Most of these estimations, however, are based on the observations
handled at limited time spans,and time series observations covering several seasons at definite locations are scarce.
Considering that seasonal climatic change is significant in most of the Chinese river systems,time-series observations
provide more comprehensive results and help to achieve to more accurate estimation on CO, consumption. We have
conducted ca. 1-year observations at Guiping,Gaoyao and Qingyuan stations of the Pearl River system,and the main
ions(F~,Cl",NO;,S0> ,Na", K", Mg** and Ca’*) and some selected trace elements(Rb and Sr) of the river water
were reported here. Cl can be used to evaluate the contributions from atmospheric inputs to the river water,and the
results indicate that the mean Cl"/Na are 0. 72+0. 12,0. 75+0. 17 and 0. 66+0. 20 in Guiping, Gaoyao and Qingyuan
stations , respectively, and high Cl"/Na ratios generally occur during rainy seasons, suggesting that Cl in the river
water was mainly from the sea carrying by the summer monsoon precipitation. K/Rb ratios in the river water were
323+73,518+91 and 822+91 for Guiping,Gaoyao and Qingyuan stations,respectively ,which were significantly higher
than the mean K/Rb of terrestrial continent( ca.260). However, K concentrations were highly correlated to those of the
Rb,with higher K/Rb ratios during winters and lower K/Rb ratios during summers. This suggests that K was mainly
contributed from silicate weathering,and the contribution from decaying of plants was negligible. Carbonate weathering
significantly contributed to the river water at all these stations,and the maximum contribution was observed at Guiping
Station. The maximum contribution from silicate weathering was observed at Qingyuan Station, and the situations for
Gaoyao Station were between them. Significant seasonal variations of the silicate and carbonate weathering were
implied by the large ventilations of Ca/Na,Mg/Na,Rb/Na and Sr/Na ratios of the ca. 1-year observations at these
stations. Similar trends of Rb/Na variations were observed in all these stations,with higher Rb/Na occurring during
summers and autumns and lower during winters , suggesting that silicate weathering was enhanced during summers and
autumns ,and relatively weaken during winters. Warm and humid climate ,as well as enhanced organic material decays
during summer and autumn favors chemical weathering. While the variations of carbonate weathering were different in

these stations,suggesting more complicated controls for carbonate weathering.

Key words river water ,chemical compositions,chemical weathering,seasonal variation,Pearl River system



