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CEBOERIE. BED., a0/t
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BRAIDPADZSHIIRELT, Fh5
ZIIZEL LOBERMU TV D,
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0w M. FEZBLMEE1 (EFD)
DEHRTH D, COEREHEEIZTD
o B3R L= FE 23 R phFRIE
ZDRORHEI 5 RD (1) ~ (v) D
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on N. D. = FRET. £72. —EMIBHIL2h o2 L 25T,
JC [Cond./(mS/cm pH H/mM | SO,-S/ppm| Cl/ppm Al/ppm B/ppm Ba/ppb Be/ppb Ca/ppm Co/ppb Cr/ppb Cuppb Fe/ppm K/ppm La/ppb
S0 - 1613) - 156 - 275] - 963 - 479 - 191 - 140] - 282 - - - 8151 - ND 467 - NDJ] - 366| - 365 - -
00 - 15231 150 1.70] 316 19.9{1250 908 | 508 444 | 188 184 |1.33 130|504 262] 65 - |83.1 837|ND. ND.|71.1 474|109 N.D.]432 289|369 343|459 -
10 - 1532) 150 1.39] 316 25.7{135C 1000 530 490 216 208 | 1.37 135{53.8 284] 7.4 - [89.2 104 94 ND.] 996 634)147 ND]J 537 420|433 385508
() - 976 - L7} - 185 586 - 272 - 952 - 10| - 287] - - - 743] - NDJ| - 229] - NDJ - 200 - 176} - -
12 - 1391 - 160 - 251] - 906| - 433{ - 189 - 1.30] - 287 - - - 101 - NDJ| - 568 - NDJ| - 401] - 348{ - -
20 - 7521203 1811930 155) 504 661|190 312|980 160]054 094|369 240] 44 - | 633 955|156 133|495 492|262 142|328 408|148 248|245 -
30 - 566|211 209]780 813| 454 535] 167 254|938 135]049 (76| 37.1 22.6] 4.1 - | 63.2 87.6|18.1 14.1] 47 423|284 14.6]323 343|135 189]243 -
B 40 - - ]228 - |53 - |404 - |146 - |842 - |043 - {368 - {38 - |627 - |181 - [429 - [2901 - {311 - 119 - {227 -
50 - - 1233 - |47 - {401 - 152 - |84 - |04 - 1393 - |41 - 1672 - 177 - (421 - |302 - 31 - 1137 - j225 -
60 - 4171237 223| 43 589) 387 464 150 201)816 109|044 061]385 218| 44 - |672 913|203 130|433 336|299 171318 271|136 171|218 -
80 - - 133 - |04 - 614 - 31 - 1123 - |oo0o8 - {293 -1{19 . 218 - |53 - |815 - J106 - {38 - [36 - |89 -
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£ 40239 - ]140 - - -. {225 - 1438 - 10580 - |0450 - - ]0.040 - {205 - ]|49.6 - - - 10296 - |256 - |974 - 227 - {136 -
50 | 245 - 150 - - - 1273 - |465 - ]0.502 -]0.360 .- |0.380 .- }202 - |497 . - = - 10307 - 1242 - |940 - 234 - | 133 -
60 | 24.5 30.4] 1.51 138] - ND.27.1 369]474 13.1/0.500 0.530{0.350 0:691{0.370 0:660{ 20.5 22:1|49.6 54.5| - 5130307 0.348| 20.6 30.6] 928 101|227 211|133 142
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ThHb, |
tF| Al As Ba Ca Fe Mg Na P Pb Si K
/ppm_/ppm /ppm /ppm /ppm /ppm /ppm /ppm /ppm /ppm /ppm
20 | 642 513 51.8 520 134 219 318 475 163 774 143
30 630 317 31.7 754 144 275 230 515 930 959 947
40 | 711 274 536 652 873 234 161 121 850 888 534
50 | 664 384 439 618 114 219 174 ND. 580 667 50
2 60 | 719 494 374 731 890 249 223 233 780 754 619
80 | 599 306 342 146 170 29.7 417 572 232 703 204
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20 | 257 893 419 816 543 204 0.484 268 865 0.485 424 425 140 0208 492 0474 152
30| 223 605 653 337 556 153 0400 217 615 0.333 303 38 1.17 0.156 425 0.327 0.895
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5 60 264 533 302 622 575 152 0562 289 445 0311 143 651 1.28 0.146 339 0.239 1.13
80 | 404 1040 525 318 1490 205 1.11 1090 664 1.28 353 816 219 0237 613 0.251 0.684




[EXEE]

Environmental Chemistry of Rivers and Lakes. Part III*, Composition and
Distribution of Major, Minor, and Trace Elements Contained in Waters and Deposits

Collected along the Acid River Sukawa, Japan.

T. Hori™, M. Kanao™, H. Nagai*', N. Taniguchi*', Y. Sugiyama™,

M. Sugiyama™, and T. Takamatsu™

*! Graduate Scholl of Human and Environmental Studies,
Kyoto University, Kyoto 606-01 Japan
*2 Soil Science Section, National Institute for Environmental Studies,
162 Onogawa, Tsukuba, Ibaraki 305 Japan
3 Faculty of Integrated Human Studies, Kyoto University,
Kyoto 606-01 Japan

Acidification of rivers and lakes due to acid rains has been becoming a serious problem
concerning with the preservation of natural conditions of quatic environment. Although
we human beings had never encountered such an experience, we have much knowledge
about the neutralization processes of strong acids contained in the primary ocean and also
about the consumption processes of hydronium ion contained in rain waters by ignous
rocks, i.e., weathering reations. In order to investivgate the acidification and the
neutralization reactions in aquatic environment, a typical, mineralogenous acidotrophic
water, the River Sukawa, Yamagata, Japan, was investigated in detail. The composition
and distribution of chemical elements, such as Al, B, Ba, Be, Ca, Cl, Co, Cr, Cu, Fe, K,
La, Mg, Mn, Na, Ni, P, S, Sc, Si, Sr, Ti, V, Y, and Zn, were determined along with the
measurement of pH, which veried from 1.5 (upstream) to 3.5 (down stream). As the
result, the normalized concentrations of these elements, R, were found to be dependent,

in five different ways, on the normalized chloride concentration, R

“For Part 11, see reference [28]
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