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~W.~*. *M~~*~~*M~~~~ ••~~~~ 

~~~~. 2~~~~C.OC~~~*.~~G~o~W.~ 
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J¥{;i : mgll (Jj(il.l. pH ItM\ <) 
;)Il!i$ us/em 

'!Ii, ~J<\ili KMnO7I<ili Cal t F- 0­ NO J ­Mg1 + SO/-jj,lPJi HCO,f;i\iJ ",,!Ii:$ Na' K' Cu Mn Zn t-CrfiB 'l'1lii pH s.o. FeiJlll ~Il ll!.1!I11l(L)Cel "'fII~ i~IUl: 

J[2002.8.24 21.3 0 11.0 17.6 65.421.5 7.5 70.9 140 1.3 6.6 0.5 6.7 17.3 0.2 14.9 1.3 8.1 15.4 1.09 <0.05 <0.02< om < om 

2002.11.30 12.0 18 10.2 62.77.5 95.1 96 3.1 2.3 0.3 6.7 16.4 0.2 13.8 11 16.1 5.5 14.3 0.10 <0.05 om <0.02fX 5.8 < om 
1\1;9/,$i\ III 71< 

qc2003.2.16 10.0 5.9 7.1 77.3 84 3.3 2.7 17 7.8 04 0.1 0.3 14.0 48.7 3.5 0.01 <0.025.5 13.4 11.6 12.8 0.48 <0.01 <0.05 

2003.5.17 14.1 11.8 25 0.6 13.1 59.1 14.5 0.017.0 79.9 94 3.5 3.5 8.1 5.7 14.0 0.1 9.9 0.5 6.6 1.50 0.01 <0.05 <0.02!If 

J[2002.8.24 18.4 20.1 7.5 177 0.7 <0.1 a 8.8 0.2 9.0 0.2 3.8 5.6 136.1 2.5 19.9 <0.01119.5 33.0 9.5 <0.01 <0.05 <002< 0.03 

'*
 -
2002.11.30 15.4 6.7 8.2 9.1 136.4 20.3132.5 143 1.2 <0.1 0 8.5 33.6 0.2 9.5 3.9 5.6 3.0 <0.03 <0.01 <0.05 <0.01 < 0,02 
f1j9/,ifj1Il1Jl7l< 

qc 14.4 8.0 7.92003.2.16 131.9 154 1.2 <0.1 0 8.3 0.3 9.1 32.5 0.1 9.5 3.3 5.1 136.2 3.0 20.6 <0.03 <0.05 <0.01 <0.02<0.01 

131.2 32.~~2003.5.17 16.6 11.8 7.8 149 0.8 0.1 1 8.0 0.4 9.0 9.6 3.3 5.1 136.3 1.0 20.8 <0.03 <0.020.1 <0.01 <0.05 <0.01!If 

J[2002.8.24 20.6 20.9 7.5 100.7 0 7.6 0.1 9.6 24.6 107.3 19.6154 0.7 <0.1 0.2 10.3 5.0 6.3 1.5 <0.03 <0.05 om < 0,02< om 

-2002.11.30 13.0 5.7 8.1 115.6 132 0 7.3 10.2 24.1 0.2 19.811 <0.1 10.2 5.4 6.3 110.6 3.5 <0.03 <0.05 <0.02<001 < om 
~liI,miIill!7I< '* 

qc 7.8 7.8 111.4 140 10.0 24.0 0.1 3.7 19.7 om2003.2.16 11.5 1.2 <0.1 0 7.2 0.2 10.2 5.0 5.8 108.9 001 <0.02< 0.03 <0.05 

2003.5.17 17.0 12.7 7.7 104.4 128 7.1 0.3 9.1 22.0 0.1 11.7 4.3 7.8 96.7 2.0 18.9 <0.031.6 0.5 0 <001 <0.05 <om <0.02'If 

J[2002.8.24 20.6 7.5 100.0 156 9.6 24.2 0.2 3.0 19.4 om19.0 0.5 < 0.1 0 7.3 0.2 9.2 4.6 7.6 104.7 <0.03 <0.05 0.03 <0.02 

'*
 -
2002.11.30 13.7 5.8 8.1 112.8 119 7.0 9.6 23.3 0.2 8.5 4.5 106.3 3.0 19.9 <0.03 <0.05 0.012 < 0,021.3 < 0.1 0 6.8 < om 
1\1;liI,ifj'lfB7I< 

2003.2.16 7.9 108.1 128 4.2 <0.0513.5 6.8 1.4 <0.1 0 7.2 0.2 9.7 23.1 0.1 9.0 6.8 104.6 2.3 19.8 < om <001 <0.02< 0.03~ 

2003.5.17 0.1 4.2 7.1 0.0116.7 13.0 7.9 106.2 134 0.9 7.2 0.3 9.5 23.1 0.1 9.6 104.1 1.5 19.4 om <0.05 <0.020 < 0.03fl' 

0.032002.8.24 21.4 22.3 7.5 132.5 181 0.7 0.5 0.2 13.0 4.7 11.5 17.5 0.03 <0.056 9.4 0.4 10.1 28.6 117.2 1.5 < om <0.02I 

2002.11.30 8.2 128.7 158 3.9 0.1 4 0.2 10.6 5.5 13.1 109.3 0.08 <0.0510.1 5.5 9.4 0.2 9.3 21.7 3.0 16.6 < om <001 <0.02lJ< 
~9/,ifj"'$71< 

qc 0.Q7 0.012003.2.16 7.7 116.7 137 3.1 1.0 10 0.1 11.3 6.8 15.5 om8.5 5.2 8.7 0.5 9.4 24.4 94.9 3.0 15.5 <0.05 <0.02 

2003.5.17 14.9 3.0 12 15.0 89.412.7 7.6 109.3 122 3.2 8.7 0.6 8.9 22.1 0.1 8.7 8.3 4.0 15.5 0.13 <001 <0.05 <001 <002'If 

17.1 <0,022002.8.25 23.6 7.7 84.1 134 0.5 <01 0 6.0 22.5 8.2 6.3 9.4 82.6 2.0 17.6 <0.03 <0.01 <0.05 <0010.2 6.8 0.2I 

2002.11.30 14.9 4.5 0 5.8 6.3 9.4 81.7 <0.028.2 97.8 104 1.2 <0.1 0.0 6.7 22.2 0.2 8.2 2.5 18.3 < om <0.05 < omtl. < 0.03 
~&I,jfjjlfll!7I< 

qc 9.4 81.72003.2.16 14.6 5.6 94.7 109 1.2 <01 1 5.9 0.3 21.9 0.1 8.3 5.8 1.5 18.3 < 0.03 <0.05 <0.028.0 6.9 < om < om 

2003.5.17 15.8 11.8 7.8 0.9 0.3 0 5.8 0.4 0.1 9.7 7.0 9.1 68.6 1.0 17.3 <0.0287.3 106 6.3 19.1 <0.03 <0.05 <om'If < om 

2002.8.24 18.0 20.7 7.6 0.2 84.0 15.981.5 136 0.2 <0.1 0 6.9 5.8 23.0 0.2 9.5 4.9 6.2 1.5 <0.03 <0.05 <0.02< om < omI 

2002.11.30 fX 7I<iIlItl 
1\1;9/,jfj~n7l< 

qc2003.2.16 7I<lIItl 

2003.5.17 15.0 12.7 7.9 93.2 3 6.7 0.4 5.7 22.2 6.7 80.9 1.2 16.0 <0.03102 0.9 <0.1 0.1 10.0 5.2 <0.01 <0.05 <001 <002'If 

J[2002.8.24 16.7 211 7.7 88.0 134 0.1 9.7 19.3 0.2 1.5 18.4 <0.03 <0.020.2 <0.1 0 6.8 7.6 8.8 3.3 95.6 <0.01 <0.05 <0.01 

-2002.11.30 13.4 5.2 122.8 108 0.2 19.1 <0.03 <0.018.0 1.7 0.2 0 6.5 10.1 18.6 7.3 8.7 3.3 95.2 3.0 <0.05 <001 <0.02lJ< 
1\1;9/,jfjm0)7I< 

qc2003.2.16 7.2 8.311.9 7.8 8.0 97.7 120 2 6.6 0.2 9.7 18.9 0.1 2.8 94.5 2.2 19.1 <0.03 <0.01 <0.021.3 <0.1 <0.05 < om 

2003.517 7.9 128 0.1 7.8 8.614.9 11.8 99.7 0.8 0.1 0 6.5 0.3 9.9 18.5 2.9 96.7 1.0 18.7 <0.03 <om <0.05 <0.02< om'If 

J[2002.7.3 17.8 28.0 6.9 104.2 117 1.0 <0.1 0 6.4 1.5 5.7 22.4 0.1 6.0 7.8 16.1 69.4 7.3 13.2 <0.03 <001 <0.05 < om <0.02 

2002.11.2 18.5 8.1 7.1 90.5 113 0.6 <0.1 0 5.7 21.5 0.1 6.2 7.2 6.76.2 0.8 16.8 71.9 15.3 <0.03 <0.01 <005 < 0.01 <0.02 
~JiI,jfjIl i. 71< '* 

qc2003.118 0.2 6.817.2 4.4 7.2 90.9 114 0.8 <0.1 0 6.2 0.8 5.5 20.7 6.0 15.6 70.7 15.0 <0.03 <001 <0.05 < am <0.026.4 

2003.3.23 17.1 2.2 7.1 92.4 151 0.6 0.1 0 5.6 21.2 0.1 6.1 6.5 15.6 7.1 15.1 0.02 <0.05 0.01 < 0,02'If 6.2 0.9 71.9 <0.03 

2002.7.22 17.6 28.8 7.1 81.0 108 0.1 <0.1 0 0.1 5.7 9.4 16.3 001 <0.05 <0.016.1 1.0 5.8 22.9 72.2 6.3 12.2 <0.02I < 0.03 

2002.11.2 115 0 6.1 0.1 5.7 8.7 16.9 75.0 <0.05 <001fJ< 14.8 7.5 7.2 93.1 0.6 <0.1 0.8 5.8 22.6 6.7 15.0 <0.03 < om <0.02#)5,,0) 
~9/,jfj

81JO!'f7l< qc2003.118 16.8 3.8 7.2 7.7 16.1 74.481.0 122 1.0 < 0.1 0 5.9 0.8 5.6 22.5 0.2 5.4 5.4 14.2 <0.03 0.02 <0.05 <001 <0.02 

2003.3.23 16.1 2.5 7.1 138 0.7 0.1 0 6.0 7.1 16.3 75.7 5.3 14.5 <0.05 0.01 <0.0292.9 0.8 5.8 22.9 0.1 5.3 <0.03 0.03'If 

J[2002.7.3 16.9 27.5 7.1 III 59.3 3.8 <0.0280.0 75 0.7 < 0.1 0 5.5 1.6 6.9 13.4 0.1 4.8 5.4 13.3 <0.03 < 0.01 <0.05 <am 

17.1 5.7 7.32002.11.2 72.9 82 5.4 0.8 6.8 11.4 61.0 4.1 15.6 <0.03 <0.01 <0.05 < 0,020.6 < 0.1 0 13.2 0.1 5.1 5.5 < omlJ< 
11\f'~a$1:'1171< 

qc2003.118 16.0 7.1 7.3 65.2 5.1 0.8 6.4 10.7 58.5 2.979 0.8 <0.1 0 12.5 0.2 4.6 5.0 14.9 <0.03 <001 <0.05 < om <0.02 

16.9 4.8 7.3 711 13.1 2.22003.3.23 118 0.7 0.1 0 5.3 0.9 6.8 0.1 4.7 4.8 11.0 61.4 15.3 <0.03 < om <0.05 <om <0.02'If 

7.02002.7.3 17.0 26.5 65.6 a 5.4 1.6 5.7 11.9 0.1 3.9 3.6 10.2 52.5 2.1 <0.0281 0.7 <0.1 11.6 < 0.03 <0.01 <0.05 < omI 

<0'.012002.11.2 16.7 6.2 7.5 60.6 5.2 0.8 5.6 11.4 0.1 3.1 13.3 <0.03fX 66 0.6 < 0.1 a 3.7 3.3 9.7 56.0 < 0.05 <0.02< am0)-f'J;. 
'J\f'~.tI,m0) 71< 2003.118 16.7 5.1 7.4 60.5 89 0.8 0.1 0 5.2 0.8 5.5 11.4 0.2 2.9 13.2 <:0.03 <0.023.7 3.5 9.8 53.8 < am <0.05 < am~ 

§2003.3.23 7.2 62.4 9216.7 4.8 5.1 0.8 5.5 11.4 0.1 9.7 60.9 2.0 13.3 <0.03 <0.01 <0.05 <0.020.5 < 0.1 0 3.6 2.9 < om 

J[20028.11 17.9 23.3 7.1 70.4 69 0.1 3.7 19.0 <0.03 <0.01 <0.021.0 0.8 0 8.1 0.6 2.5 III 7.1 1.9 6.3 45.9 <0.05 < om 

2002.1116 15.6 9.5 7.7 73.5 67 11 <0.01 <0.020.3 0 7.7 0.4 3.2 15.2 0.2 7.7 1.4 8.1 59.7 2.6 18.6 <0.03 <0.05 <0.01lJ<871(0) 
[liiJ~mif )5 qc2003.2.6 13.0 3.4 7.5 69.0 70 1.3 02 0 8.0 0.3 3.0 14.6 0.2 7.7 1.5 8.2 51.7 18.6 0.08 < 0.01 <0.05 <0.01 <0.021.6 

§2003.3.30 7.5 66.8 104 1.4 11 2.9 13.6 0.1 18.5 0.06 <0.05 <0.0114.1 6.3 0 8.1 05 7.4 0.9 7.6 54.2 1.5 <0.01 <0.02 

J[2002.8.11 7.3 5.3 1.6 11 16.5 ­21.4 24.5 59.8 83 15.1 0.9 1.6 2.9 0.1 5.6 25.0 3.4 26.7 0.05 <0.01 <0.05 <am <0.02 

-2002.1116 11.0 10.5 7.6 56.8 55 2.8 0.3 1 14.1 0.6 1.5 3.5 0.1 16.1 3.8 23.2 2.4 26.3 <0.03 < om <0.05 <am <0.02lJ<871<:klili 
i!l!liPIJ0) 71< qc2003.2.6 7.2 4.3 7.4 53.1 61 2.0 0.4 3 13.5 0.6 1.8 3.8 0.2 16.7 ­ 5.9 21.3 2.0 25.0 <0.03 <om <0.05 < am <0.02 

2003.3.30 2.6 0.6 1 13.8 0.8 1.8 3.5 0.1 17.2 0.1 5.7 20.2 1.5 < om <0.05 <0.0110.2 8.4 7.6 53.3 94 24.3 < 0.03 <0.02'If 

2002.7.3 16.0 24.6 <0.027.5 14.8 10 1.9 0.2 0 2.4 1.0 11 2.3 0.1 2.7 1.7 1.8 8.7 3.0 7.7 < 0.03 < om <0.05 < omI 

i"! 2002.11.2 10.4 7.4 7.6 11.5 34 0.7 0.5 0 2.1 0.1 0.7 1.5 0.1 2.9 1.5 1.2 6.5 2.1 <0.02t'< 8.7 0.Q7 < om <0.05 < oml'i' ~!!ill 0)71< 
I*J H qc2003.2.22 6.8 6.7 6.0 1.0 <0.027.1 12.2 28 2.1 0.2 0 2.3 0.2 0.7 1.2 0.1 3.0 0.9 11 8.6 < 0.03 < om <0.05 < om 

2003.4.29 12.1 19.8 6.7 15.1 10 2.3 0.4 0 2.3 0.2 0.7 1.3 0.1 2.8 0.8 0.8 8.3 1.0 <0.029.2 0.03 <001 <0.05 < om'If 
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",til. KMn041Ii ~ Ca1+*til. Mg)+ f- C!-Na+ NO,­K· SO.'­ HCO,­{gill' l-CrSiO, fe Cu Mn ZnJ;\li'li AS pH~M i!l'1l!.$ iliIilt 1ie!il1ill''fill'i o;» j~IU!~Wl#J«» 
2002.7.3 0.3 1.0 1.6 2.2 0.1 3.9 21 10.4 14.1 <0.0215.1 27.3 7.2 23.0 25 0.9 0 5.8 3.0 15.0 <0.03 < om <0.05 < omI 

-2002.11.30 1.4 0.1 3.3 1.7 16.0 0.12 <0.0215.2 7.2 23.7 38 1.7 0.6 0 5.5 1.2 2.3 4.0 16.9 < om <0.05 < omtic 6.8*'!f};:1Ai IlIJlljPIT
(1) * 15.4 3.7 2.42003.2.6 7.2 27.8 28 1.2 0.2 0 5.4 0.1 1.2 1.6 0.2 1.9 15.2 1.5 17.5 <0.03 <0.05 <0.025.6 < om < om* 

2003.3.30 15.0 0.2 0.3 1.5 0.1 3.8 1.2 2.2 14.5 4.5 16.7 <0.027.1 24.1 56 1.0 0 5.5 1.3 <0.03 < om <0.05 < om'If 11.3 

33.0 15.0 0.1 4.5 7.2 12.5 42.42002.8.11 13.7 7.0 78 1.2 <0.1 0 5.0 1.9 2.7 9.1 9.0 < 0.03 <0.01 <0.05 <0.0266.8 < omI 

43.52002.10.14 17.9 23.0 4.8 1.7 2.5 14.3 0.1 3.5 8.1 10.5 3.6 <0.05 0.04 <0.02tJ< 6.7 62.5 89 1.4 <0.1 0 9.7 < 0.D3 < om 
!l!Ii/,PITiIJIIIJl* 

* 7.3 7.2 12.2 32.6 2.22003.2.22 13.9 2.2 0.2 4.7 1.8 2.1 12.4 0.1 4.4 6.2 10.7 <003 <0.05 <0.0259.5 88 0 <om < om 
2003.3.23 16.8 3.4 7.5 56.0 4.2 1.7 2.2 12.9 0.1 4.5 5.7 11.9 34.4 5.1 9.9 < 0.03 <0.05 <0.01 <0.0295 1.2 0.2 0 <0.01'If 

- 13.52002.7.22 22.1 29.6 7.0 95.5 3.7 32.2 4.2 13.2 98.5 1.9 0.01 <0.02108 1.2 0.1 0 4.5 0.8 0.2 <0.03 <0.01 <0.01J'l 

-17.l 21.1 8.0 109.0 138 0.2 4.1 12.4 100.0 1.5 15.72002.10.14 1.2 0.1 0 4.5 0.4 3.6 32.3 0.03 < om <0.05 <0.01 <0.02tic 
,. !ih PITill: I * 

* -7.9 114 11.8 97.5 1.5 15.62003.1.18 8.5 5.8 85.3 0 4.1 0.4 3.2 30.5 0.2 4.0 <003 < om <0.05 < 0.01 <0.020.8 <0.1 

- 1.3 16.1 0.032003.3.23 8.4 2.6 7.8 100.7 133 4.4 0.5 3.6 31.3 0.1 4.1 12.7 99.9 < 0.05 < om <0.020.4 0.1 0 <om'If 

2002.7.22 64 0.1 3.2 4.1 4.8 62.9 2.3 10.8 <0.0323.6 25.5 7.l 61.3 0.4 2.3 0.3 1.8 21.5 < om < 0.05 < om <0.020.1 0I 

4.4 57.3 3.0 12.22002.11.16 8.7 7.6 7.9 62.1 56 1.1 0.1 2.7 0.1 2.0 18.2 0.2 3.1 3.9 <0.020 < 0.D3 < om <0.05 < omtl< 
WP(1)Jj( l$LiJPIT 

* 4.1 105 0.1 3.5 4.6 59.2 1.9 12.32003.2.22 3.9 7.4 64.8 1.6 <0.1 3.2 0.2 2.4 22.7 3.5 < 0.D3 <0.01 < 0.050 < om < om 
13.12003.4.29 17.6 19.9 7.4 63.6 51 0.9 <0.1 0.2 2.3 22.3 0.1 3.5 3.6 4.6 61.2 2.0 <0.03 < 0.01 < 0.05 < om <0.020 3.0'If 

2002.7.22 15.5 27.4 7.1 54.3 78 0.5 < 0.1 0.7 4.0 5.0 8.3 54.5 3.5 10.8 <0.03 <0.01 <0.050 4.2 3.3 16.3 0.2 < om <0.02J'l 

14.1 9.7 60.1 0.2 3.9 0.4 54.9 2.5 13.2 <0.03 <0.05 <0.018.0 59 1.1 0 3.1 15.7 0.2 4.0 4.2 6.2 <om <0.02tJ<"00".11.16klil 
~ /Ii LII PIT

'I' 4,8 13.12003.2.22 12.4 6.2 7.5 66.4 108 1.4 <0.1 0 0.5 3.8 19.3 0.1 5.3 4.5 7.4 55.5 1.4 <0.03 <0.05 < om <0.02<om* 
4.52003.4.29 13.7 22.4 7.2 63.5 64 1.1 <0.1 0 0.4 3.5 17.8 4.3 7.4 61.2 2.0 13.6 <0.03 <0.05 < om <0020.1 5.0 <om'If 

J[2002.7.22 24.6 7.3 20.9 34 0.5 <0.1 0 2.7 0.5 24.4 4.5 10.5 <0.01 <0.05 <0.0112.8 1.8 5.4 0.2 1.8 1.5 3.9 <0.03 <om 
0 2.8 0.2 27.2 13.3 <0.05 <0.012002.11.2 12.1 5.7 7.2 22.1 49 0.6 <0.1 1.8 5.9 0.1 1.9 1.2 3.5 2.1 <0.02tJ< < 0.D3 <om,lliill!J.1Iil /liLiJPIT,,(1)* 11.9 6.7 7.3 29.1 62 1.4 <0.1 0 3.0 0.3 1.9 6.1 3.5 25.2 <0.03 <0.01 <0.05 <0.01 <0.022003.2.22 0.1 1.9 0.7 1.5 1".6* 

0.1 2.8 3.5 12.92003.4.29 13.1 19.5 6.5 28.0 28 0.8 0 0.2 1.7 5.4 0.1 1.8 0.6 3.3 25.5 <0.05 <0.01 <002<0.D3 <om'If 

J[ 2.3 29.42002.8.11 16.8 24.1 7.0 88.7 132 0.5 < 01 3 7.5 0.4 0.2 2.0 0.7 19.6 89.5 2.1 13.0 <0.03 <0.05 <0.01 <0.02<om 

200211.16 112 2 7.8 01 19.7 87.8 2.1 13.0 <0.03 < om <0.05 < om <0.0213.2 8.4 7.9 96.2 1.8 0.2 2.2 28.7 0.3 1.9 0.9tJ< 
Ii<M* '" iR H 

2003.2.6 0.1 2.2 29.77.5 2.0 7.7 159.2 115 1.1 0.1 0 7.9 0.3 1.9 1.1 20.2 88.8 1.5 12.9 <0.03 < om <0.05 <0.02<om* 
'§2003.3.30 0.1 1.8 0.2 < 0.Q2 12.0 9.4 7.6 99.3 147 1.4 <0.1 0 8.0 0.3 2.3 29.9 21.4 91.0 1.2 12.7 <0.03 <0.05 <0.01<om 
J[2002.8.11 11.7 25.1 7.4 24.0 52 0.9 1.4 6 5.4 0.9 0.5 3.2 0.1 2.2 1.9 5.7 14.4 2.6 23.4 0.04 <0.01 <0.05 <0.01 <0.02 

20021014 12.0 19.3 67 1.2 1.8 13 6.7 0.9 0.6 5.3 0.1 2.1 1.3 10.3 20.5 2.0 22.4 0.D7 <0.027.1 371 0.03 <0.01 <0.05tl<*-'1'(1) .:o!l'fPIT
/Ji * 2003.1.18 9.2 5.6 7.6 29.1 56 1.2 1.4 0 5.8 1.0 0.6 5.2 0.2 2.2 2.3 8.2 23.2 2.5 21.5 0.08 <0.01 <0.05 < om <0.02~ 

2003.4.19 10.7 20.0 0.3 2.3 0.1 2.3 2.2 5.0 9.9 2.0 20.9 0.03 <0.05 < om <0.027.4 20.9 46 0.6 1.8 II 5.0 0.6 <0.01'If 

J[2002.7.21 8.2 15.0 71 52.4 0.4 <0.1 a 0.9 0.2 0.4 21.0 0.1 0.7 1.6 2.7 59.0 1.7 3.7 < 0.03 < om <0.0553 < om <om 
~II LiJ Jl( III t> 

200~.10.14 9.5 9.2 2 0.3 23.6 0.1 0.7 1.1 2.6 69.2 0.D3 <0.027.8 65.1 86 1.2 <0.1 1.0 ­ 1.5 4.4 <0.03 <0.05fJ< <am1fflI1$*LiJ H 
-:2003.419 7.1 11.3 0.2 22.37.8 53.5 62 0.5 0.3 a 0.8 0.1 0.8 1.0 2.2 601 2.0 5.0 < 0.03 <0.05 < om <0.02'If <am 

-J[2002.7.21 7.3 14.2 7.5 121 1.1 0.2 0.5 3.2 0.1 0.6 2.3 12.4 5.0 4.9 <003 < om <0.0213 0.5 < 0.1 0 < om <0.05 
;j; ~~ 1Ii Jl( III ~ 

2002.10.14 8.1 9.6 7.3 21.2 1.4 ­ 0.6 4.7 0.1 0.6 ­ 2.3 17.7 1.5 6.4 < 0.Q3 <om <0.02tJ< 37 1.2 < 0.1 0 <0.05 <om(1) * IIJ H 
- -2003.419 6.6 11.2 7.5 15.9 0.5 3.8 0.1 04 1.9 15.8 2.1 6.3 < 0.Q3 < om <0.0525 0.6 0.1 0 1.3 < om <0.02'If 

J[2002.8.11 14.5 24.1 7.0 82.0 92 1.0 6.4 89.11.4 <0.1 2.2 0.5 1.5 28.7 01 1.5 1.2 8.5 < 003 < om <0.05 <0.01 <0.020 

12.1 8.0 75.72002.11.16 13.3 78 1.1 0.1 2 2.3 0.3 1.5 25.6 0.2 1.5 1.2 7.0 79.9 1.3 8.7 < 0.03 <om <0.02<0.05 <0.01tic!J'fO;~(1) 

'" liJl HIJi * 2003.2.6 13.4 4.5 8.0 71.3 74 1.2 01 1.0 8.7 < 0.03 <0.010 2.3 0.2 1.5 26.5 0.2 1.5 1.2 7.1 81.2 <0.05 <om <0.02* 
2003.3.30 14.2 8.6 7.7 75.5 96 0.9 < 01 1.9 0.4 1.4 26.9 0.1 1.8 0.6 6.6 831'If 0 1.2 8.4 < 0.D3 < om <0.05 < om <0.02 

IX ~JiIiX'to)~~ 

t'!:£-rIJi*JO),g*I:-:Jl'T ICP r:J::Q-1f71fn-O)f.a:!iIl:, ~{~ 

tJ1~';:ht-:A "0 .:/-:rr)L OV-T rs-. c::~29) c::/'iT;/r) 

L (J;tT iVJ c::~29) r:-:Jl'T~1tHT·::Jt-:a Sr, V r:t'¥ 

~f*l}!JiI~r\bI:~<~m~:h. Sr I:-:Jl'Tr:t, G.f*C::O)~iI 

't1Ml'itl8.i~:hTl'Qo 

#p~O)s1Jom*, Hl7J'i7./<r:t}§L1Ji~7.I<llfr:l:t«Sr i.~tJ1 2 

{15 ill < iii) IJ. :: 0) 2 jl!J}~ r:t A" ::t- -lj-?r l' 7 If '7 L c::{~Ht T [PJ G 

*.TiIi)QC::.~~:hQa ~~}§L1JM*llfT~}§L1JO).OOJ:: 

IJ :t~t1illjtJ~?i'liHtriTiIi)--=,t-:a 

V I:-:Jl'Tr:t#p~O)S1JOm*, ~iff7.l<J:: IJ :t}§L1Ji~7.I<llf 

tJ1tJ> G?i'liPftriT iii) IJ, }§ L1J O)~t1ilIJJ:: IJ :t .1'llIWtJ> G?i'liHtriT 

iIi)-::d-:a :::hr:tjJ!l.I:J::Q~~C::.iJlIJT~Qa ~f~~~tJ1i1i) 

Sr(~*) Sr(**) V(~*) V(**) 

i\ ~ * 28.8 31.1 15.2 15.6 

}jI. 1'fl 7.1< 65.9 67.7 23.5 24.5 

~ 
.Ir. 

7.1< 25.9 24.3 27.0 25.0"I'!. 

* B * 29.1 29.0 25.3 25.6 

~ $ * 58.3 50.7 24.6 22.6 

j:1f ~ * 55.4 45.9 17.9 17.7 
@ 

~ * - 29.8 - 15.4= 
j10j 0) 7./< 40.4 41.3 25.9 26.8 

Ja iff 7./< 106.0 99.8 15.0 15.2 

#p~O)s1Jom7./< 128.3 122.6 14.5 14.7 
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x * C 6".> 
~11q0) J;t~l'l91fij t~ij 71< 26 t-t!!}i~ ,: -:J t-,-C~1tnfij,,: i\NiJ1t ~ 

~1R!i G£J..T O)~:lfdl~~ Gtlt:.o 

;tt:., ~~rfjI1qO)ij7l<':-:Jt-'-C Sr,V ':-:Jt-'-Cw.J1t~ 

1 26 t-t!!}~$ 22 t-t!!}~tJ~ Ca-HC03~"l' 2 t-t!!}~tJ~ Na-HC03~, 

1 t-t!!}~tJ~Ca-HC03~C: Na-HC03~O)$r","l' 1 t-t!!}~tJ~Na-CI 

~~:if-;Gt:.o 

2 m;~0) ~t- ,t-t!!,~ C: ¥I)llr~7I<': -:J t-,-C1j:7I<JtO)~fttJ~~ G 

tlt:. t,rft!!O)t-t!!,~W¥1tnil9t~~ftlj:1>t~tJ'-:J tz: 

3 ill40mM~ ::t:/ 0)~~tJ~~5Ji!.§,:t~ -:J -C t-,.Q tJ~ 10ppm ~ 

m,;z.Q C: ;: -0'j:t~tJ\-:J tz, ~H~tJ~J! Gtlt:. 0)lj:fIPJ 0)71<, 

#p~0);J3tmtif7l<0) 2 t-t!!,~tJ~ 8 ~ 9 ppm"l'i1tJ fJ, ;: O)t-t!!,~ 

~1366~f*1'l9 ':IM ,:~ t-'ftflf'iJtJ~~Gtlt:.o 

4 ~~~~~7~~b&~&.~"l'~M7I<c:#p~0);J3 

tmt~7J<U7l<JttJ~~f~ G-CP .QtJ~l§L1Jr~7I<U UV~ -:J -Ct-,.Qo 

~¥jlf7l< C: #P~0);J31JDtif7l<1j:f.tliIliJil 0)~i1rE7I<"l' i1tJ.Q C: tltilltl 

~ n s. 
5 ~IJL1J~~< ~~0)~t-,ij7l<1j:~ff!\o/JJttJ~1>t~ < 1I9~':J:. 

.Q~fttJ~Jj. Gtl.Q t:.66~7I<tJ~m~r,,'"l'r~lH LJ:.7I<"l' i1tJ.Q C: 

tltilltl~ tl.Qo 

1) EPts:t-t!!T7J<"¥'~W: ij7l<~n$9.Q, 299pp, tHlt~lH 

Mi, (1994) 

2) W~~tMft!!: ~~~f,'iHM~~~t:/:7-40¥lt 14, 27­

31, (1996) 

3) W~~tMft!!:.~~~.~~t:/:7-40~ 1~ 21­

27, (1997) 

4) B*t-t!!T7I<$~W:.ij7l<~n$9.Q,~~p, tt.~ 

lHMi, (1999) 

5) B*t-t!!T*$~W:t-t!!T7I<7I<JtO)£.-ij7l<~Gt-t!!T7I< 

l5~;t"l', 189pp, (2000) 
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