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L.K. Pleijsier

Introduction

Objectives of the Labex programme

The objectives of the Laboratory Exchange programme (LABEX) are
twofold: a) to improve sail-classification and soil correlation and
b) to provide a reference base for soil laboratories.
Soil-correlation is often handicapped by a large variability of
analytical data used in soil-classification. This large variability
finds its origin in various sources as (1) variability due to the
different analysis methods employed, (2) variability due to
modifications of the analysis methods by the individual laboratories,
(3) variability due to inter-laboratory bias and (4) due to the
within-laboratory bias.

Variabilities (1) and (2) can be reduced by extending the
classification-systems (as the FAOD/UNESCO-system or the USDA- system)
with recommendations or strict guidelines how to obtain the

soil parameters needed in the classification. The drafting of these
guidelines on soil analysis methods is one of the objectives of the
Labex-programme.

The other objective is to provide a reference base for soil
laboratories. For individual laboratories it is important to gain
insight into their performance relative to others.

The “"within-laboratory” bias (4) is the variation in analysis result#
that occurs when analyses are done in the same laboratory, but on
different days, by different lab-operators, using different standard
solutions etc. This variation can be checked and hence also
controlled by the individual laboratories themselves.

The "inter-laboratory* bias(3) is the variation between analyses done
by different laboratories employing the same methods. This can only
be checked by referring to results obtained by other laboratories
from the same soil samples. This programme intends to provide such {
reference base.

Objectives of this report

This report is meant mainly to serve the second objective of the
programme as stated in paragraph 1.1, It will give an overview of
data received at ISRIC at the beginning of October 1983.

In this way participants can compare their own results against
others, not too long after having submitted them. Also outlying
values are indicated but a complete statistical analysis of the data
taking into account the different analysis methods, is not given as
yet. Results are given here without comments. It is up to the
participants to see what their figures look like.
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Description of round 85-1

Participants
In exchange round 85-1 15 soil samples were mailed to 85

laboratories.

At the beginning of October 1985 357

participants had completed the analyses and returned their data to

ISRIC.

Participants are listed in the annex.

The order in which

they are given does not carrespond with the numbering of the
laboratories in the tables with the results.

Samples

sample no.

11

14

13

14

17

18

19

20

24

country of
origin

Syria

Canada

Malaysia

Hungary

Hungary

Kenya

Kenya

UsA

ush

France

France

soiltype

saline/ B
calcareous/
gypsiferous

harizon

50il

podzol Bz
ferric Bajse
acrisol

sodic B
solonchak

sodic c
solonchak

pellic A
vertisol
pellic C
vertisol

typic A,
argiustoll
typic Bze

argiustoll

mediterra- A
nean red
s50il

mediterra- B

nean red
5011l

i \ Gy

depth

40-30

43-92

16-29

35-90

0-20

110-1350

0-19

44-47

0-21

21+

soilname or
location

Serdang

Sultan
Hamud

Sultan
Hamud

Holdrege

Holdrege

|y
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25 Brazil xanthic Ay 0-15 Bra 11
ferralsol

26 Brazil zanthic Bae Bo-150 Bra 11
ferralsol

27 Netherlands orthic B, 27-58 -
luvisol

28 Netherlands arthic Ba 58-102 -
luvisaol

Soil parameters analysed
The faollowing soil parameters were requested: texture (sand,
silt and clay), exchangeable cations, exchangeable acidity, cation
exchange capacity, base saturation, organic carbon and pH. A numbed
of participants put the silt/sand boundary at 20 microns (siltl:
2-20 microns, sandl: 20-2000 microns), but others cbhserved 50
microns as the silt/sand boundary (silt2: 2-30 micrans, sand2:
50-2000 microns). A number of participants returned a detailed
split up in many textural fractions. These figures were combined
where possible to give the requested fractions.

By some participants 2 sets of figures for CEC {(and base saturation
were given, analysed by a direct method and by summation. Both setd

are included in this report under different laboratory code numbers.

Figures for texture and base saturation have been rounded to
integers. pH, exchangeable Ca and CEC are presented with cne
decimal, other exchangeable bases, exchangeable acidity and organid

are presented with two decimals.

Results

Internal inconsistencies
After the data had been received at ISRIC they were subjected ta an
error checking routine, This routine that checks internal
inconsistencies in the data was developed primarily to detect the
‘typing’ errors that are almost unavoidable when keying in a big
number of figures. However after the typing errors had been
corrected a number of inconsistencies remained. These are generall
not removed from the figures in this report (except for the !
modifications described in paragraph 3.2). The participants

concerned will find enclosed with this report a computer printout
giving details on inconsistencies in their data.

The control points are:
sand+silt+clay = 1004 (1% margin)
siltl {= silt2
sand! »= sandZ?
pH-H20 > pH-KCl and pH-CaCl»

s

~
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4 { pH-H20 < 9

4 ¢ pH-KC1 < B

4 ¢ pH-CaClz ¢ 8

sum of exch. cations {= CEC

at pH »7 sum of exch.cations = CEC (10% margin)
at pH >7 exch.Ca » sum of other exch.cations
sum of exch.cations + exch.acidity = CEC (10% margin)

base saturation = sum of exch.cations / CEC (10% margin)
base saturation = (CEC - exch.acidity) / CEC (10% margin)

It has to be stressed that detected inconsistencies do not always
point to errors in the data. They only indicate which data are not
in agreement with the above given control points. E.g. when

pH-H20 exceeds a value of 9 it is detected here as an

inconsistency. For some soils however the pH can very well

reach this value but in general a pH-H20 higher than 9 is not
expected . As they show a certain overlap, a single inconsistency is
usually be detected by more than ane control point. Therefore the
above mentioned printout might look unnecessary extensive.

Hodifications in the data
In order to increase the mutual comparability of the data some

modifications have been applied. This concerns the data for texture,
base saturation and exchangeable acidity.

Texture:
A small number of participants has calculated the textural fractions
such that clayi+silt%+sand%+CaC0s%=100%. This has been modified

so that the sum of the texture components (excluding carbonate)
equals 100%.

Base Saturation:

Where base saturation is not given by the participants it is
calculated as (sum of exchangeable cations)/CEC *100%, if the
exchangeable bases and CEC are available. Base saturation figures
given by participants were left unaltered.

Exchangeable Acidity:

Some participants do not determine exchangeable acidity in samples
where pH-H20 is higher than &, while other labs in that case make
exchangeable acidity = 0. In this report the non-determined
exchangeable acidities are made equal to zero, provided pH-H=2026,
base saturation>39%, and a value for CEC is given.

Results and outlying individual data

An overview of all results received at ISRIC is given in table 1.
Additionaly in this table the median of the data for each sample is
calculated. This median is the 'half-way’' value. This means that
the number of participants reporting a lower value than the median
equals the number of those with a higher value. It is considered a

| T S ; i . RN 1 I woo RN




good estimate of the centre of the data as it is less sensitive to
extreme and outlying values than the mean. Also the median absolute
deviation is calculated. This is the median of the absolute value of
the residuals (i.e. the original values minus their median). In
table 1 the median and the median absolute deviation are given in the\
rows med! and madl respectively. Values higher than med! + 2#madl or
smaller than medl - 2#madl are marked with a double asterix ##,

After deleting these marked values the median and the median absolute
deviation are calculated again. In table { these are given as med2
and mad?, Values differing more than twice mad2 from med2 are marked
with a single asterix #, In this way an indication of the spread of
the data is given together with an indication of the outlying values.|
How far these #% marked values are real outliers cannot be stated

here. They are marked only because they deviate from the median more
than others do.

3.4 Qutlying laboratories
Cutlying laborateries can be identified by the rank-sum-test for
putliers as described by Thompson and Willke(1963) and Youden(1973).
In this test the data for each sample are replaced by ranks, giving
rank 1 to the lowest value and rank N to the highest, when N is the
number of laboratories. When ties occur the ranks are averaged. Rows
from which one ore more values are missing, are skipped. The sum of
the ranks will equal N#(N+1)/2 for each sample. Summing the ranks
per laboratory will result in a score for each laboratory. When M is
the number of samples the lowest possible score is M and the highest
possible score N#M, A laboratory that reports the lowest value on
every sample will get the score M. This score is obviously
associated with a lab that consistently gets low results and the
presumption arises that this lab has a pronounced systematic error.
Under Ho (nullhypothesis) that no laboratory has a systematic
error, the scores will cluster round M*(N+1)/2. An upper and a lower
limit can be calculated, so that there is a 5% chance that a rank sum|
score will fall below the lower limit or will exceed the.upper limit
when in reality Ho is valid. In table 2 the ranks, rank-sums and
upper and lower limits are given. Rank-sums below the lower limit or
above the upper limit are marked with ##., This indicates that the
laboratories concerned produce figures consistently lower or higher
than others. Table 2 is given for clayi%, pH-H=20, CEC and organic
carbon.

References:
Thompson, W.A. and T.A. Willke(1963)
"On an extreme rank sum test for outliers”
Biometrika 50, 3 and 4, p.375

Youden, W.J. (1973},

"Statistical techniques for collaborative tests®

in Statistical Manual of the Association of Official Analytical
Chemists by W.J. Youden and E.H. Steiner,

ADAC, Arlington, VA, USA.



TABLE 1

LAB:

— O~ LN B

14
15
1
17
19
2
22
yA
2
i
28
29
30
3
32
33
34
3
K]
38
39
f
12
3
I
85
A
47
18
50
51
52
54
55
59
80
82
o4
47
68
89
70
il

CLAY

SAMPLE:
1t

2
2
48
40
48
28
bitt
)
Jhst
411

28

T
o

1 24
32
33
)
2
i
36

41
528
S0+
L
i
1284
38
£
32

24
34
29
24
20
25
53##
45

42
4
21
27
25
144
94+
13+

43
29
{2

(%)

12

Il

1344
2%

14

34
3
33
324
3
Ut

33
3
h{]
33
34
04
34
35
i
33
184
36
3
3
35
3d
3
3
3234
3
34

35
384+
30%+
34
28%¢
34
35
35
39
34
388+
J1ex
35
28%¢
33
254+
3244
33

3

13

33
34
2
32
2
24
36
22
27
3
2
3
(1133
3t
108+
36
Vsl
(.14
33
Vo]
39
25
)
A
13+
34
2
33

32
38
39
30
28
34
29
24
18%#
33
39
33
24
28
32
36
19¢
31
23
29
28

16

tl
h%
10
bt
10
Dht¥

11

10
0

gt
i

12t
1%
o8

§1¢

12%
4%

12#

10
Jnk

4%

3%

17

748
]
87
85
g4
M

684
80
T4
Uty
87
{%4
82
B4
I}
8o
8
¢
12t
7
87
Bo¢
4
4344
LT
80
8

82
B
b0+t
S8
2%
4544
a7
B4
B4
81
82
38
82
4742
ILL
70%
18+

83
77
82

18

81
n
87
a8
B6
48

b4t
L
74
44t
88
144
B3
83
8
Bl
87
79
"
Bt
88
914
87
4
b0xs
B3
86

80
83
Y1t
13%
S+t
75
a2
B
a7
B3
81
57%%
82
475
77
17
bhrt

83
1
83

19

25
23
24
23
26
184+
bAxE
22
3
2
21
23
0+
22
23
20
3
U
1.1 4]
12+
26
2
Vo
21
24
2
25
23

3
29+
21
23
1284

Rhizg

1384

ol
&

3
3
3
3
204+
4%
{942
29
i
yatl;
32
EE]
29
30
28
29
3
30
YAL LS
33
12
3
33
28
228t
1
30

28
3
21
28
22%%
264
a0
26
3
3
32
20#%
31
25+
29
29
27+
26%

27%

O

23

254+
34
34
32
5
2244
44+
35
31
29
34
33
113
25+
i
¥
20+
e
20
{g#+
38+
34
35
31
1442
144
33
12

3
30
28+
25#%
22%%
34
4234
34
32
30
37
21%%
35
20+
32
30
29

33
)
32

24

39
43
4
4
4
208+
hi1ad
354
38
38
39
4
1123
Jb
40
4
39
§2¢
41
39
4%
4
3o¢
9
35¢
4
i
38

39
A3
1
U
k{it1}
R0
538
39
36t
40
1
3b¢
&0
3285
20
2
38
364

38

23

11
13
11
12
12
10
k127
10
bii
914
12
13
1133
13
12
10
12
444
9%t
4
15+¢
13
12
12
b
(11

1
il
i3
1
13
10

n
&

132
154+
14
12
1
11
14

kil
13
12
12
11
1
11

Oxt

{li

26

26
2
26
27
26
R
27
302
27
25
21
28
11
27
2
26
26
2944
28
26
J04¢
21
29%#
24
19##
204+
28
1942
bt
25

Jies
22
26
204+
294+
7
2b
24
25
28
22%%
28
208%
28
26
195+
26

21

23
25
24
23
23
18%%
Ja#4
1944
21
22
19+
24
13
{742

2

3
23
23
25
2
2944
26%
24
04+
24
20%
23
25
26¢

]
o

27
21
21
1844
23
Ll
20+
1124
23
26
{B##
20%
19+
23
23

3
£

22

21

|

28

19

20

20

19

19

1444

Joss

20

17

(4%

17

19
(1]

224

19

21

18

20

21

19

2283

19

2

19

18

18

19

298¢

18
238
1548 |
N
e |
20
I2%2
17
18
18
A
1481
168+ |
1584 |
19

20
1w
17

19

T




LAB:
13
74
78
17

NED!
HAD!
NED2
HAD2

CLAY (L)
SANPLE:
it 12 14
32 S04+ e
2 li 35
L | 37
43 7 28%+
34,0 8.0 350
9.0 3.0 1.0
34,0 50 350
1.0 2.0 1.0
SILT1 (%)
SAMPLE:
11 12 14
pb] 15 2
15 17 {
28 17 {
14 19 i
21 14 -
bo#t A3 3
29 14 2
0% 034 0
29 L i
24 12 2
128# 14 {
23 12 3
Sox¢ 13 Je#
15 18 1
18 17 3
17 16 |
i) 2544 2
27 134 2
23 17 3
48+ 20 T
17 14 1
19 18 2
25 18 |
13 13 2
16 4114 2
418 12 3
- 17 {
19 - -
Ske 478 4
30 - -
7 15 2
24 1#% 1

13

408+
2
3
24

29.0
3.0
30.0
3.0

16
204+
16
14
742
Ax
14
144
17
17
bid
14
215+
14
17
14
20%+

{95+
13
17
14
16
2344
1982
17
113
17
15
3244
218
15
15

16

T4
ot
1

9.0
2.9
9.0
1.0

14

o~ N o~
Y

1242

0t

5¢

5

S5

1244

1042
1482
5¢

8¢

9%
(111

[T
174
138

7

b

17

1484
b2t
piidd
19

79.0
1.0
82.0
3.0

15+
16#

m
1

11
264
A7%

10
27%#
2644
10
17+
13

2044
7

18

1444
b7
78
1

80.0
6.0
82.0
4.0

Joss
2
yL
1734

3.0
2.0
8.0
2.0

19

15#
20
18
19
11#%
S4xt
17
[i11]
18
27*!
15¢
kyll
20%+#
17
19
18
[y24

20
2
17
20
17
23
27%
Se#s
17
19

L1

19
1284

20

1444
28
30
33

2.0
2.0
30.0
Lo

19
23
18
18
19
33t
17
144
17
2
16
3
24
17
23
19
3984

23
19
21
20
18
24
J0#+
534
20
2l

A

20
16

34
3
33
33

32,0
3.0

3.0
20

23

FALL
18
17
18
17
323+
16
(1]
21
22%
17
2%
254+
14
17
16
2444

I3+
19
17
18
19
20+
27%%
288
15

18
343
2h4%
17
16

24
3
40
13

39.0
2.0
39.0
1.0

19
19
17
17
20
J0%%
18
1e#
19
17
1444
17
19
19
22
17
258

19
19
20
17
17
19
224
2544
19
20

293¢

14¢
17

%

To#t
1
12
13

12,0
1.0
12,0
1.0

~
wn

NS O B e PO

(24
Ll
e

Tas

-
-

(114

-~ ] e R S S N R LN = N N -
e L . e
L L J L J e

— g |

26

b2kt

2
21
27

2.0
1.0
2.0
1.0

—
lN&&MNNN?M“«.:MQH&MNNMO—‘M&M'—.NM g
e L]

+

204
i
19
18
a1
15
‘21*
18
18
B
16
22
2644
|SA
117
17

45e

18
| 21%

J0s4
154
19
18

19.0
1.0
19.0
Lo

18#
I5ee

204+
14
16
15
14
18+
224%
50%¢
18+
15

K1

13
13



SILT1 (%)

SANPLE:
i 12 14 13 16 17 18 19 20 23 24 23 24 27 28

LAB:
77 2 19 ) 18 ) g 12+ e 24 17 19 1 0 22 208+

BED! 233 140 .0 140 .0 1.0 8.0 190 20,0 18.0 190 2.0 20 1.5 1540
MADL 5.5 3.0 1.0 1.0 1.0 4.0 3.0 2.0 3.0 2.0 2.0 1.0 1.0 2.5 2.0
NEDZ 23.0 160 2,0 180 .3 9.3 8.0 180 2.0 1.0 190 1.0 2,0 17,0 140

W 50 20 1.0 Lo 05 25 L§ Lo X0 L0 Lo Lo L0 L0 LD
SILT2 (%)
SAMPLE:
i1 12 14 15 16 17 18 19 20 23 24 25 26 21 28
LAB:
) 29 b0+ 3 21 12 16 17 68 &4 36 32 4 4 T 73
§ 25 i 2 R 12 9 8 &4 5 i 3l 3 3 48 1
b 38 Sh# 5 28 13 10 b 67 63 33 32 4 4 70 75
7 28 il.L] 3 27 i 12 10 67 63 35 34 3 3 7 74
9 1 1B 2 w8 10 6 e 3w 12w U ] 30 JbH
2 23 254 - 17 1834 - - 298 A4t 30 4+ 1884 134 6% bl
4 32 45 { ) 10 M n b4 69 32 35 3 #» 0 5%
15 124 48 t 2 10 15 54 I9#k Aer 24 26 TH 4 Ba e
7 40 4 20 Ser 4B 4T b4 63 32 28 3 W bb 63
19 38 7 3 28 12 9 b 63 60 32 30 2 3t 47 72
A T9e 63 3Tk 62 s T2 WAm 95e 92 oM Ton 6w U 93 WH
23 48+ 5944 3 PYEZ Y L B i 49 63 24 72 5 4 1 73
27 42 o8 3 33 14 16 13 70 b5 g+ 34 4 3 71 71
% 7 39 2 2 i 13 7 81 54 Fi] 25 4 { 48 71
? 35 32 5 2% 10 M 12 63 bt 3 27 TH b 4B 80
3t 18 38 4 19 10 7 o 53 A9 28 24+ 3 3 S0s¢ 56 |
4 u 39 2 2 12 11 9 Ta 52 35 29 2 5 498 52¢
I8 35 4 34 12 9% 208 54 40 ITY T ) s 108 5% 4
37 W 24# 4 20 8 2888 208 308 54 3| 24 108+ A+ 5B 40
51 B U TN 2 27 15 15 12 54 55 3t 27 5 4 63 b4
9 38 38 3 26 9 9 9 59 59 32 30 T (28 b0F 80
2 50 32 4 30 14 13 14 73 89 35 35 3 7 o1 19 |
308 34 5 28 15 12 10 58 58 08 30 10858 5 43 60
Mo 57# T 2 1788 364+ 308 72 47 37 I ! 9 T4 80
5 4 39 3 29 12 e 208 60 58 35 34 5 4 65 48
% 5 28 2 20 12 16 14 S48 50 30 % 4 4 sae 60
B 14 B | 146 5S¢ 8 13 2er Zhee 264 28 b 5 2088 IT#E
51 - - 1 38% 9 9 7 54 49 29 30 2 gt BlHE 59 |
52 3 52 3 27 13 14 1 b4 57 3 32 4 5 7 74
55 2t il TH# 28 15 Jer e 9 1) M 32 gar 9 44 48
59 4B¢ 554 3 3 178¢ 13 15 65 o 33 29 5 w72 77
&0 40 24+ (12 91 13 3¢ 3 3344 2443 1334 b 4 104+ K114 JBxs |
61 Shes Ger a4 15 ITTTRN 1T I 708 40w Az b 1260 74 7’
82 T 37 3 29 9 2 18 61 58 32 3t 3 4 45 48
67 Teex 33 1 Max 3088 bhEr 226 85 42 28 3 5 7+ 48 69
7320 38 24 18 10 8 8 e 50 28 2+ 6 3 T
4 ' CE ] " [ " ol VR 1 o " 1 Iy | |




LAB:
77

HEDI
HADL
HED2
NAD2

21

MED!
NAD!
HED2
HAD2

SILT2
SAMPLE:
it 12
3 30
BS 40.3
8.3 9.0
320 4.0
1.0 1.0
SAND1
SAMPLE:
i 12
45t Bl
Ry !
32+ 18
38 74
Y23 128
29 0%
33 B3
100%% 0024
39 79
39 B85
T4 47+
4 81
444 83
39 76
36 80
39 73
40 69
I9 B4
443 78
274% 69
37 73
38 76
34 48
bb*s 87
29 2%
B Bé
- 12
38 -
bhre 49%#
288+ -
52¢¢ 78
43 99+
Jé 74
38.5 76.0
3.0 7.0
38.0 78.0
2.0 5.0

(4

14

3.0
]
3.0
f.0

(%)

14

b4
b4
b1xx
63
63
63
100#%
43
64
61
b1
61
64
63
63
b4
39%s
box
5984
63
b4
61
b7%#
13
63
83

15

4l

21.0
6.0
2.0
5.0

15

5t
59
92
59
57
XS
5l
100%#
52
4
75%%
49
34
61#
59
58
47
43
45
49
40
5
38
48
48
774+
a2
60
39++
)
b4
30
58

92.0
6.0
51,3
4.5

14

12

12,0
2.0
12,0

2.0

1b

Bé
87
B4
a9+
k{:12
80
83
100%+
B4
82
B9+
83
B1
B9+
Q0+
80
82
114+
83
77%%
B9+
B3
80
B4
a3
974x
84
90+
Tors
B2
a7
B4
83

4.0
3.0
84.0
2.0

17

13

14.5
3.5
12,0
3.0

—
-4

~O
“~N 0 Do | o~ ~O

*
-

—
-~

1434
12%

1~ N0

Ik
1As4

13#

Joxs
7233
Jb#t

5¢
18+
T0e%
12%

— 3 R -0
. = =
[ =~ I — I3

18

17

13.0
5.5
115
3.9

—
[=1

3 o o~ X

O 0 e~ | O 0D~y v FI N O 0 D O~ )~

24

—

— e

—

9.0

2.0

19

b7

$3.0
6.0
4.9
4.0

19

60
J6%
39
34
254+
2014
58
100+
60
344
80
J2%#
60
58
ah#
38
04+
S04+
39
57
38
60
302+
40
235+
61
M

3213
38
b4
39

20

57

38.0
6.0
39.0
5.0

P

53
a4
51
51
s
144
51

1008#
54
19
52
s
53
52
45t
49
Jias

T
54
53
54
51
e
50
18+
53
53

308+

32
]
434

51.0
3.0
52.0

3

33

3.0
3.0
323
2.3

3

52
48
5t
LY
398
4014
o
100%+
RLE
48
48
52
7%
30
48
48
4

Jbase
33
49
45
30
43
52
43+
Shas

]
358
e
18
9
50

48.0
3.3
48.0
2.0

24

3

30.0
4,0
30,3
3.0

L]

Y
40
£
13
26%%
I2%%
12
9944
45
13
I
#
43
40
Y,
42
3782

388
15t
#
13
3
40
R
&1L
83
T

338

150
3
38

42.0
2.0
42.0
1.0

23

4.0
1.0
4,0
1.0

2%

B9
87
87
87
h3%%
a8
87
100%+
BS
83
4ok
87
B8
8
f3
a7
87
P5+#
B2#+
89
Biss
83
a7
84
88
87
88
88

84+4

85
87

2

3.0
1.0
4,5
0.5

2

73
72
72
n
bo*+
70
72
100+
n
12
bB##
10
70
72
71
70
70
89+
o744
74
b5##
72
72
70
73
70
774+

28

bh

48.0
8.0
8.0
1.0

28

49
04
87
b
57%+
patl
67
100%+
Y]
i
89
45
b3
87
65
b4
198+

574+
70+
b4
67
67
61
o4
208+
b4
68

T

Tias
67
62

64.0
3.0
5.0
2.0



SAND2
SAMPLE:
11 12
LAB:
4 29 27+
3 27 §2
b 22+ 39
7 24 38
9 boxs  TBes
12 4 23
14 3 44
15 2 44
17 I3+ 53
19 4 19
21 21 37
3 199 1§
27 27 39
28 9 82
29 29 bl#
3t 30 30
34 29 4
39 IS Y4
kY J4s 4B+
38 28 49
39 30 56
52 24 4
4 28 56
1] 26 39
15 b 51
" 54 T2
8 32 b8t
34 - -
52 27 42
55 588 59
59 2 39
&0 35# b2%
bt 1982 30%
42 26 80
b7 23+ 5%
73 A0+ 1284
77 26 43
MEDL 28.5  44.0
MADL 4.0 9.5
MEDZ 28.0  44.0
KAD2 2.0 7.0

(%)

14

62
83
63
62
Tds4

b4
62
b1
82
63
62
62
LN
594+
60
63
81
b4
b
63
LN
S7as
b2
63
104
b4
b4
62
62
b2
6742
62
63
6744
4014
bBes

o
[

o
— 3 e
« e 9w e
[~ —~ -~ ]

15

45
471
40
472
043
47
5i#
ol
b0s#
)
38
15+
39
§2%4
L]
42
3
5
H
48
3|
38
Jaxs
39
)
o2
Sht
H
39
39
43
344
39
40
37
42
47

43.0
4,0
41.3
2.3

14

77
82
77
83
g2
2444
Bhae
Bt
BB+
18
73
h3xe
76
82
79
T4t
Bds
78
80
11
n
71
bE#
14
79
80
Bos
B
77
74
77
82
73#
82
hTEE
204+
79

78.0
3.0
79.0
2.0

113

B

1

8

5+
{744

g
24

il

1
&%
3t

74
21#

4722
4

16##
T8

< N = LN
. = e w
=~ —

o on O

"
i

74

7
94

St

19

12
10

483+

13
19n
15
10

14
21
21
i
2
T
2
16
I
13

17
H
23
2
12
18
14
71

14
13
J0xs
16

13.0
6.0
13.9
4.0

20 23
s 30
03
b 35
&30
i bt
7 bt
12 3
n 3
5 M
9 3
g3
7 2w
b 35
13 3
9 ¥
;I
6
12 L
8 bbbt
3 W
2 3b
w12
12 30
b 3
13 40
2841 LhE
3 3
2B
12 33
14 38
A4 32
50 59
32
1 36
1 2
Jerr 38
10 3
12,0 35.0
L0 3.0
120 350
.00 3.0

P S S| I

24

2
28
u
2
gt
oLl
30
36t
L
29
2
28
a
2
32
30
32
IA]
36#
32
i
2%
2
2
32
Ha
2
A
28
32
3
993
2
30
3
Aot
2%

30.0
3.0
29.3
2.5

25

83
86
B4
8
go¢
414
87
84
H]
8
83
3
]
83
84
82
Bb
B3
86
B4
B2
84
778
B4
83
904
79%¢
g7
B4
g7
82
83
82
85
B4
1884
B4

84.0
2.0
84.5
1.3

69
49
69
49
BO#x
5743
68
it
T
69
69
89
89
b7+
b7+
Ghes
69
71t
TAs#
89
69
48+
baes
48+
10+
Tkt
b8
L]
69
49
70%
Ti
b8+
49
7445
k112
69

69.0
1.0
69.0
0.0

214
2iex
17
2284
14
154
ki3
i1

14¢
U
19
19+

18+
4344
13+
10

3084
14#

N OO0 e e
“ e ® w
L~ I~ 2 <1

28

o~ ~a

4gs
10

49xs

18
2
18
13

17

14
24t
Jlt
3

18
4744

1"
13
A
16

14.0
1.0
11.3
9.3

S04 |

M

i




pH-H=0 \

SAMPLE: |
M 12 % 15 % w7 @ 1©9  wn 2B A ¥ 0w A B

I 7.4 5.0 48 10,08 10.0 1.7 8.2 6.5 7.1 1.9 7.9 b2 5.0 6.5 1.0
4 T4 G 4.8  10.1¢ 10,0 8.1 8.4 &3¢ 1.9 8.0 8.0 3.8 5.9 4.3 7.0
39 3.0 48 10,3 10.2 7.9 B.4 6.2 1.3 8.0 7.9 5.8 4.9 b4 7.0
8
7

L9 henr LbE 0 10,68 104 7.9 85 &8 74 79 L7 54 S0 6.6

B0 51 47 103 4 B0 84 &3 TS B0 B a9 47 1.0
$ 9 A8 47 103 1.2 L7 bl L 71 7.7 L1 84 AT bIme blb
0 &8 52 50 %24 %5 7.4 B0¢ 65 0 70 LGv bOF 32¢ b b3
12 .9 48 46 103 103 7.8 Al 60 7.8+ B0 79 &6 AT A 6.6
4 7w 52 50 9.8e 98¢ 75 794 62 7.2 1B 1.7 %7 Gl b, 6.7
15 7.8 Aem 438 10,5+ 103 T 83 &3 A7 Tam 76 G600 A& b0 43H
6 444 SB8 538 948 988 7.9 LBm &TH 49 s 13H b1E bIH 4 6.4

7 73 51 49 100w 9% 7.9 83 L b9 78 T4 & Gl AdH 65

?a-
e W . N

19 8.1y 5.0 &7 10,5+ 104 B2 86 62 T3 8.2 8.1 6 48 b 7.0
2L 148 49 4.8 9.9%  9.8:¢ 7.7 8.3 .1 6.8 1.7 7.4#¢ 5.7 4.7 b, 6.3
2 1.8+ 5.0 4.8 10.4  10.3 8.0 f.4 6.3 7.6 8.1 8.0 6.0¢ 5,28 b, 6.3
23 7.9 3.4 1 103 10.2 8.1 8.7 8.3 1.0 8.0 8.0 6,0t 5.2 4 6.7
27 1.9 L7 47 102 10.3 6.98¢ 8.2 6.0 6.7 8.0 1.6 6.2r .0 b. 6.4
28 8.0 A7H 446 104 1.2 1.7 8.3 6.2 7.3 8.t 8.0 3.7 4.4 b, 8.7
29 7.8+ 5.0 4.8  10.1 10,0 7.7 8.2 6.1 6.9 1.7 1.6 3.7 4.8 6. 6.6
300 7.8 49 3.0 103 1.0 7.8 8.4 6.1 1.0 7.8 1.7 3.4 3.0 b, 6.8
i1 1.8 5.0 49 10,2 10.1 1.6 7.988 4.0 8.7 7.8 7.8 5.5 .48 4. b.4%
32 1.9 3.2 49 10.2  10.2 8.2 8.6 6.3 7.5 .2 8.1 3.9 4.9 b, 6.8
3 N9 4.9 4.8 10.4 0.4 8.0 8.5 6.4 1.4 8.2 8.2 5.8 4.9 6. 1.2
A 1.9 3.9 9 10,3 10.4 8.0 8.4 6.2 1.6 8.1 8.0 3.8 3.0 6. 7.0
359 A8 4.5% 10,40 10.2 8.0 8.4 b.2 7.2 8.1 7.58 S48 446 6, 6.3
3o 7.8F A 46 10,2 10,2 1.7 8.2 6.0 6.9 1.7 1.7 3.3 45+ 4 6.7

o0
-
~
(=<
.
—

719 6,788 6,24 10,08 9.9%  B.5¢ 8.7 7.488 1.7 7.3 bb#x b3 1.}
38 7.6 5.2 .1 10,08 10,0 1.3 g.0¢ 6.3 6.8 7.68¢  7.21¢ 5.9 3.0 J.98t b ine
39 7.6 b.0#% 6,38 .94 978 8.3 7.95%  b.B8x 7.4 1.58 1.7 6,08 b4k 4, 7.0

2 7.9 b.o¥e 5. 3% 10,73 10,78 8.7#%  8.8#¢¢  8.0#¢ 8,38+ B4 8.58% 7.28¢ 5. 28 4, 7.3u4
3 7.9 3.1 3.0 10,4 10.3 B.1 8.4 6.4 7.3 8.1 8.0 5.8 4.9 b. b.b
44 8.8 5.2 3,38 10,18 104 8.5 8.4 7% 1.7 8.3 8.0 7.28¢  §.88 4. 6.9
45  8.0¢ 5.1 3.0 10.4  10.4 1.5 8.1+ 4.1 7.0 8.1 7.9 S8 4.9 6.0e 7.0
4 7.0 598t 5.0 10,08 9.8 7.8 8.1 7.0¢t 7.0 T.6¢¢ 1.7 6.3%% 5.4 4, G181
47  T1.5% 49 4.8 9.8 10.0¢ 7.9 8.3 6.1 1.4 7.8 8.0 5.7 4.8 6. 7.2
48 1.9 49 4.8 103 10,3 8.0 8.7 6.3 7.4 8.2 8.0 3.7 4.7 &, 1.0
42 7.4% 5.1 4.9  10.5¢  10.4 8.0 8.5 6.3 1.1 1.7 1.9 5.8 9.0 b4 6.9
e 1.9 5.2 3.0 10.6¢¢ 10.5¢ 7.9 8.9¢  4.5¢ 7.3 8.2 8.2 .31 5.2¢ & 6.8
3 7.6 5.1 5.0 10.3  10.1 8.1 8.7 b.88¢ 7.7 8.4 8.1 6.2¢ 5.5 4, 6.9
32 T.48 5.2 5.0 103 10.3 8.3 8.3 &7 1.3 8.1 8.3+ 4.0¢ 5.1 b. 7.1
33 7.8+ 5.1 49 10.3  10.4 8.0 8.7 b.4 7.4 8.2 8.1 5.9 3.0 6. 1.0
4 7.9 4.9 4.8 0.4 10.5¢+ 7.9 8.3 .1 6.9 7.8 1.9 3.7 4.9 b, 6.9
33 .78 L0 4,7  10.0¢ 10,0¢ 7,282 B.4 S.88¢ 4,38 7.8 6.88%  .48x 4.8 6. 6.4
80 1.9 3.0 4.9 1.2 10.2 8.0 8.5 6,5 1.3 8.1 8.0 6.2¢ 4.8 b, 7.0
62 7.8 4.9 4.8 10.1% 9.BM T4 B.0¢ 4.1 6.9 1.9 1.9 3.6 4.9 6. 6.9
83 1.9 4.8 4.3+ 10,5+ 10.5¢ 8.1 8.3 6.0 7.4 8.0 8.1 5.9 .68 6. 6.9
b 7.9 A9 48 10,3 10.1 8.0 8.2 6.1 5.9 8.0 8.¢ 5.6 4.8 6. b4
67  T.8¢ A9 47 10,3 103 1.7 .3 6.0 1.2 1.8 7.8 5.4 4.8 6. 6.8
68 7.9 3.1 5.0 10,4 10.3 8.0 8.4 6.4 1.3 8.1 8.0 3.8 3.1 6. 1.1
70 8,38 S48 6.0¥ 10.1% .88 7.7 8.3 7.3 1.4 8.0 7.8 b.02 5,98 7.0m 7.1



~12-

pH-H=0
SAMPLE:
it 12 14 15 16 17 18 19
LAB:
73 .78 5.2 4.7 0.1 9.9+ 7.8 8.3 6.1
74 7.8+ 48s 45 10,1 10. TAst 7,88 4,04
75 1.9 4.9 4,8 10,3 10.2 8.2 8.6 6.3
76 7.8 4. 44 998 9.8 T4 8.2 5.0%4
78 168 47 L6 10,2 9.7 1.6 1,782 4,0
MEDI 7.B4 5,00 4,80 10,30 1018 7.90 8.0 8,30
W01 0,06 010 015 05 0.8 020 0.20 0.20
MED2 7.90  5.00 4,80 10,30 10,2t .90 840 620
WAD2 0.00  0.10 010 010 0.1 020 047 Ol
pH—KC1
SAMPLE:
H 12 14 15 16 17 18 19
LAB:
1 .58 41 4.0 9,95 9,68 1.28 ]9 5.0
4 1.3 4,32 4.2 9.1 9.0 6.6 7.1 5.3%
5 1.2 4,2 4.1 9.1 8.9 6.3 1.0 3.1
6 Lt L1y 49 9.44¢  9.44 4,7 7.1 3.2
7 49 L1y LD 9.3 9.3 8.3 b.5¢ 5.1
9 1.0 4.2 .1 9.3 8.8 b6 6.8 3.1
10 &3 42 40 BSH B.5H 64 ATH M
12 1.2 Ly 41 9.4 9.2 b4 6.9 3.1
14 488 41 40 9.2 9.9 6.4 b 78t 5.0
5 ATm 41 41 9,780 .64 4] 1.0 3.2
16 6.3 4.2 4.0 B.8¢ B.5¢ 4.4 b. 788 b, 08
17 4.9 4.4 4.2 9.0 9.1 6,98 1.1 b, 58
19 7.3 L1 41 9.4 9.2 6.7 7.0 5.1
2! 7.0 4.0+ 4.0 9.0 8.8 4.4 4.8 3.0
22 A9 4,08 4.0 7.668  7.9%¢  5.88% b, 7% 4.8
23 7.58 A4m 458 9.0 8.8 6.7 1.2 5.5
27 1.0 4.2 4,2 9.2 9.1 6.3 6.8 5.2
28 7.48% 4.4 4.2 10,134 9.7#%  T.4%t  8.0x¢ 5.8#
2 7.0 4.2 4,1 8.9+ B.7¢¢ 4.3 4.8 3.1
32 1.2 L3+ 4L 9.1 9.0 6.5 7.0 5.2
3313 4.1 39 9.4 9.4 bob 7.0 5.1
34 7.3 4,412 4.2 9.4 9.2 8.7 6.9 3.2
33 7.04% 4.2 4.1 9.0 8.9 7.08¢ 7.1 J.68%
b 1.2 i1 4,0 9.3 9.3 4.4 7.0 5.2
38 6282 408 40 8,78  B.6#% 4. 5.5 5,3%
39 6.9 4,788 A48 8.4m B34 5.8% 6.8 b.5%%
43 1.1 4.1+ 4.0 9.3 9.3 6.5 7.0 5.1
M L2 42 4,64+ 8.9% 8.9 748 7,380 41w
% b7 578 A4 9.2 9.0 6.8 7.0 9.9%#
47 6.9 4,54 4.1 9.0 8.9 4.4 .58 5.0
48 7.4 4.2 4.1 9.3 9.2 6.7 7.0 .1
51 4.9%¢ 43¢ - 8.8¢  7.48t 5,28 458 5,88

20 23
7.1 7.8
6.7 7.8
1.6 8.t
8.7 7.4
6.7 744

720 B.00
0,30 0.20
7.20 8.00
0,30 0.20

20 23
bt 1.4
5.0¢ 1.2
5.8 1.3
a0t 74
5.8 1.t
3.7 7.0¢
3.9 6.3t
fé1 7.1
37 b, 9¢
3.8 b.84¢
b1t b5HE
6,508 7.2
5.9 7.4
5.4 4.9
3.7 b.0%F
b 18t 7.4
5.9 7.1
5,84  7.5%
27 7.0%
3.8 7.4
5.8 1.3
6.0# 7.3
5.9 7.9%%
5.9 1.3
5.8 b, 5%%
6,58 484
5.8 7.3
b.oxr 7.3
4.0 b, 682
5.5¢¢ 7.2
5.8 7.4
.20 4. 7%

24

1.7
1.7
8.0
7.4
1.6

7.90
0.20
7.90
0.19

24

1.2
6.7
b.b
6.7
b3t
bad
b4
6.3
b.4s

b.b
b.b
8,944
8.6
6.9
4. 24%
6.7
5.8
7.3%%

o O O~ O~ -~ O~ O~ O O~ O~ O~ O~ O~ D~

oo NPT
© oy = CO O O~ O N
w = o

o N o
-
-

25

3.8
3. 4%
9.7
J.4
5.2

5.80
0.20
51
0.12

25

5, 7k%
5.2
5.0
4,9
4.9
3.0
5!2
5.0
4.8
3.0
3,942
5.9%%
4.9
4.8
4,48
5.2

~J b=
L e
L]

LN LN & L e LN AT
a a & = = @& = @
o e O O - O

4. 358

L
S 45¥
4.8
4.9

26

4.9
4.8
4.9
4.7
4.7

4.90
0.20
4.90
0.12

26

4.2
4.2
4.2
4.2
4.1t
4.3
4.3
4.3
4,14
4.2
41

= F
—
-

e
L}

N:@uuuum-&auhata

S N I R Y R R I T e o
il N I T O L
"]
>

[ S I R ]

21

6.4
6.2
6.7
b.4
6.2

6,30
0.20
6.50
0.20

27

L2
4.8
50
4.9
4.9
4.9
4.9
3. 1%
4.8
3.0
3. 24#
.38+
5.0
4.9
J.3%%

S.2¢
3 4%

wn
~2
e
-

—-DOO~\I~O':;'7~O°~OQ~OO~O

O B LN LN U LA S LA e Y e L e
. o & = @& ® e @ ®w @ @a ® = = =

28

6.7
6.3
7.0
6.4
b 14

6.80
0.20
6.80
0.20

28

S.0%#
3.1
3.l
3.0
ol
3.0
3.0
52
3.0
5.1
0. ¥
3.0
3.1

3.0
3.1

.50 |
5.5¢8 |
208 |

c.:--mom-—-ra.—-
ol

O LA LN e O~ LA LA N LR LA LN L Ul
e e AT e & e e e 4w w e = w
e
-

R e D O
-
£y

we
"




pH-KC1
SAMPLE:
11 12 14
LAB:
52 b4 4.2 L
5 1.3 4,2 4.2
8 7.3 4.1 3,98
2 1.9 4,2 4.1
8y 1.2 L1 40
4 1.3 4,2 4.1
67 1.3 4,2 i1
8 69 4,2 §.1
A 3¢ 4.1
y/ S S R T S N |
13 4.2 41
NEDL 7.10 4,20 410
MaADd 0.20  0.10  0.07
MEDZ 7.12 420 410
MaD2 0.13 0,05  0.04
pH-CaCl=
SAMPLE:
11 12 14
LAB:
2% 7.9+ 41 4.0
K B 4.3 4.2
33 7.8 4.1 4.1
4 7.4 4.4 4.4
39 71.3% 42 4.0
42 7.6 4,88 4,603
4 7 4.1 4.3
47 TR 40 461
8 7.7 4,0 4,2
50 7.4 4.3 4.3
53 1.7 4.3 43
39 1.6 4.1 §.0%
62 1.6 4.2 4.1
4 7.8 4.1 4.2
65 2.7 4.3 4.2
87 1.9 A2 4.2
% 1.1 398 4.0
NEDL 7.70 420 4.20
KADI 0.10  0.10 0,10
MED2Z 7.70 420 420
maD2 0,07 0,10 0.10

13

9
9.
9
9

— g e

9.4
9.4
9.4
§.3
9.1

9.3
9.3

9.20
0.20
9.20
0.12

15

8.74¢
9.6
9.7
9.6
9.4x
9.8
9.8
7.0
9.8
9.0+
9,088
8,78
9.8
9.7
9. 1%
9.4
9.0#%

9.60
0.20
9.70
0.10

16

9.2
9.3
9.4
8.7+
9.4
9.1
9.4
9.2
B.7¢

9.0
9.3

9.10
0.20
9.10
0.16

16

8.6
8.4+
8.7
8.8

8.6

9. 13
B.7
7.2%%
8.6
8.4+
B.6
1,74
9.14#
8.7
7.9%%
8.8+
8.9+

.40
0.20
8.63
0.03

17

b.8¢
6.6
b.4
6.3
6.7
b.6
6.3
6.3
b.4

b2t
6.3

6,97
0.17
6.50
0.10

17

7.8¢
7.7¢
7.4
7.4
7.3
7.7¢
1.7+
b 244
7.4
6,934
7.4
8,98
7.4
1.2%
7.4
7.4
7.2¢

7.4
0.20
7.4
0.07

18

6.9
1.1
6.9
8.9
7.0
1.1
1.0
bobrt
6.8

6.8t
7.1

6,99
0.1t
7.00
0.10

18

T.08
7.9
7.9
7.9
7.7
8.1+
8.1#
4. 4%
1.9
8.0%
1.9
7.8¢
1.8%
7.8%
1.9
1.9
1.68%

7.99
0.10
7.90
0.00

19

5.4
3.3
3t
5.3
3.1
3l
3.2
3.2
5.2

30
3.3t

5.20
0.10
5.10
0.10

19

5.0¢
5.7
5.9
3.4
5.9+
b, 7%
6. 0%+
5.0
3.7
5.84
5.6
3.3
5.0%
9.3
5.3
3.3
.14

5.60
0.15
5.40
0.10

20

3.0
3.9
5.8
3.8
3.8
3.8
3.9
3.9
5.8
37
b.fed

5,86
0.1
5.80
0.08

20

b.28¥
b.4
6.9
b.b
6.4
7.3%¢
6.4
5.9
6.7
4.3
6.6
5,248
4.3
4.4
8.3
4.4
b, 248

6.50
0.10
.30
0.10

23

7.0¢
1.3
1.2
1.0¢
1.3
1.3
1.3
1.1
1.1
1.0
7.4

7.15
0.15
1.27
0.13

23

7.0%¢
7.2%%
7.5
7.4
4.934
7. 7%
1.3
6,38
7.3
7.3
1.7+
7.3
1.4
7.4
7.4
7.3
7.08#

7.40
0.10
7.4
0.10

24

b.b
6.7
b.b
6.4
b.b
b.b
b.b
b.6
6.9
b4t
6.8

6,40
0.10
.60
0.07

24

7.0
1.2
1.3
1.2
6. 044
7,444
7.4+
bolat
1.3
1.2

6.9

D N R N .|
« W e e .
I Ll e LA

7.20
0.10
7.20
0.10

23

5,34
3l
4.9
3.2
4.9
5.0
3.0
5.0
5.0
4.9
3.0

3.00
0.10
5.00
0.10

25

W o
& - B

3.9
5.3
5.0
3.2
5.3
5.1
5.1
3.4
3.2
4,742
3.2
3.0

.20
0.10
5.20
0.10

26

14
L3
R
13
L
12
4,3
L3
4.3
L1
13

4.30

0.10
4.30
0.10

26

)
-

e b m e B
A a e a e =
— ey R v RN

4,50
4.3
4.3
4.4+
4.1
4.2
4,98
4.0
4,2
4.0

4.20
0.10
4,20
0.10

3.04

0,

1

4.9
0.0

5-!

5-
0.

- . _ .9 _ n
mmogmm\lmu
=

o O = 0 ~ O O ~

70

A0

70
10

28

5.2
3.2
5t
5.2
3.l
3.2
32
32
gt
31
5.2

.10

0.10
3.10
0.10

28

T

5.8
6.0
4.0
5.0¢
6,28
6.0
S 4x
b1
5.9
6.0
5744
4.1
4.1
6.0
5.0
5.8¢

6.00
0.10
6.00
0.08



LAB:

d O LS e e

12
14
13
16
{7
19
21
2
2
2%
2
28
2
30
k|
32
3
34
3
38
39
)
4
83
"
45
4
47
18
v
50
51
52
53
54
55
59
80
61
62
83
b4
45

Exch.K

SAMPLE:

i1 12
0,358 (.17%#
0.01% 0,04
0.2t 0.03
0,20  0.108
0.20  0.00¢
0.24  0.04
0.018¢ (.01
0.26  0.05
0,30 0.04
0,22 0.05
0,30 0.441x
0,20 0.00¢
17788 0.05
0.20  0.05
0.08#¢ 0,03
0.30  0.00¢
0.31  0.02
0,458 (0,04
0.23  0.09
0.26  0.01
0.22  0.02
0,20 6.03
0.80#¢  0,00¢
0.16 0,104
0.26  0.03
0.408% 0, 10%4
0.30  0.108¢
0.26  0.04
0.21 0.04
0,20 -
0.20 0.02
0.30 0.10%
0,20 0.00%
0.17 0.04
0.25 0,02
0.20 0.00%
0.00%% 0,00+
0.24 0,04
0.30 0.04
0,408 0,228
0.25 0.02
0.23 0.03
0.27 0.06
0.33 0,08+
0.25 0.04
0.3 -
0.22 0.03
0.33 0,11
0.27 0.0

- 0.29%%

14

15

16

0.09¥¢ 0.50#¢ 0,584+
0,062 0.02¢

0.02
0,02
0.10%¢
0.00
0.03
0.0¢
0.03
0.04
0.02
0. 248
0.00
0.02 -
0.03
0.02
0.00
0.02
0.02
0.01
0.02
0.02
0.01
0.00
0.02
0.03
0,108
0. 104

0,054+
0.02
0.00
0. 1042
0.00
0.02
0.22%+
0.00
0.00
9,00
0.03
0,188+
0.00
0.02
0.03
0.01
0.01
0.01
0.08+#
0.04
0,264+

0.17%
0.20%
0,204
0.28
0.30
0.30
0.30
0.26
0, db#+
0. 20
1,664+
0.27
0.06%+
0.30
0.34¢
0.48%
0.29
0. 4844
0.27
0.22¢
0,108
0,20
0.30
0.20#
0,30

0,30
0.26
0.30
0.21%
0.30
0.20#
0.21#
0,384
0.20¢
0. 00+
0.26
0.35¢
0.37+
0.24
0.27
0.29
0.30
0.29
0.29
0.25
0,35+
0.30

0.05
0.10%
0,00+

0.04
0.01%2
.04
0.04
0.04
0.08
0,10t
0.71%+
0.0
0.03
0.10%
0.125#
0,158
0.05
0,208
0.03
0.04
0,008
0,04
0,05
0.10%
0.10¢
0. 10¢
0.05
0. 004+
0,008
0.10#
0.00#
0.05
0.07
0.00%#
0.004#
0.03
0.07
0. 461
0.09
0.04
0.04
0.04
0.04
0.06
0.04
0.07
0.07

17

0.8744
0.33%¢
1.23
1.30
140

1.04
1.24
1.19
1.40
113
1.23
0.8044
2,304
112
0.24%%
120
1.33
1.29
1.23
1,06
1.40
0.96¢
0.708
1.25
1.40
1.00%
1,30

0,89+
1.1
1.10
1,30
1.20
1.00#
0.92¢
1.09
0.80%+
0.004x
1.22
1. 50%+
1.47%
1.36
1.20
1.30
1.44¢
1.26
1.25
1.18
1.43
1.05

18

1.02
0,414
1.19
1.00
L2
0.89
1.2
0.99
L3
0.94
0,294+
0. 70t
3. 248
1.04
0.224+
1.20
1.35
1,454
1.34
L2
1,33
0.92
0,504+
1.0
1.30
0.90
L2
0.84¢
1.03
110
0.97
1.20
0.90
0.84¢
113
0. 40+
0.00%+
112
1,30
1,36
1.37¢
110
1.16
1.33
1.2
119
1.13
L41#
0.97

19

1.74
L3
2.26
2.10
1.%0
2.10
2,25
2,03
1.90
2,08
3,634
1. 60n
2,594
2.2
0,368
2,00
1. 258%
2.3
2,13
1,83
2,30
182
1.80
4,644
2,40
0.60#+
1,90

1,70+
2,15

2.07
15048
1.80
2.02
0,64
1.90
0.50%+
2.39
2.54%+
2.29
2,03
2,20
2,548
2,49+
2.52¢
2.16
2,39
2.24
7.03#

20

1. 26%
1.36
175
1.60
1,90+

1,044
.61
1,55
1.70
1,55
2,948
0,808
2,134
{.63
0.31#+
1,50
1,054
1.87
1,67
1.55
1,76
137
.40
147
1.80
0. 4084
1,50

139
1.69

.91
1.40
1.40
1.60
0,55+
1.60
0,50+
1.80
1.90%
.79
2.00%+
.70
1.84
1.63
2,018

1.62
1.79
1.6
1.59

23

0.59
0,294+
0.43
0,40
0,60
0.54
0,43
0,58
0.60
0.36
0,741
0. 50¢
1,09%#
0.55
0.13##
0,704
0,693+
0,824+
0.58
0.64%
0.60
0,53
0.4042
0. 4484
0.63
0,40
0,60

0.58
0.59

0,493
0.50#
0.50¢
0,422
0.54
0.350#
0.00##
0.62
0.74x¢
0.69%¢
0.63
0.40
0.62
0.75+
0.61
0.62
0.57
0.51+
0.59

24

0.48¢
0,243
0.41
0.40
0.30¢
0,284+
0.4
0.37
0.40
0.40
0.30¢
0,30+
0,624
0.35
0.10%%
0.40
0.46
0.4
0.39
0.32¢
0.42
0,33
0,208+
0,294
0.43
0,30+
0,30¢

0.41
0.39

0.002+
0.40
0.30%
0,294
0.28%+
0.40
0,008+
0.40
0.43
0.49+
0.43
0.40
0.42
0.50#
0.42
0.43
0.36
0.39
0.41

25

0.12¢
0.06
0.05
0.10
0,004t

0.09
0.01%
0.06
0.04
0.07
0.08
0.10
0.08
0.03
0.02¢
0.10
0.02¢
0.07
0.06
0.02
0.10
0.06
0.00%+
0.06
0.08
0.10
0.10

0.10
0.07

0.03
0.10
0.10
0.05
0.06
0.00%+
0.00%+
0.10
0.07
0. 144
0.04
0.06
0.05
0.08
0.07
0.05
0.13¢
0.09
0. 158

286

0,073+
0.02
0.01
0.00
0.00

0,05+
0.01
0.02
0.04
0,03
0.02
0. 10#t
0.02
0.01
0.02
0.00
0.02
0.01
0.02
0.01
(. 058+
0,01
0.00
0.03
0.03
0, 10%4
0,108
0,04
0.02

0.02
0.00
0.00
0.03
0,054+
0.00
0.00
0.07%
0. 264+
0. 1384
0.00
0.02
0.03
0.03
0.01
0.01
0084
0.04
0,284+

27

0,19%+
0.20%
0.26
0. 20+
0.30

0.32
0.29
0.28
0.30
0,26
0.34%
0,20t
0. 49+
0,20#
0,074
0.30
0,184+
0.29
0.27
0.24
0,29
0,23t
0.20%
(. 20¢
0.3l
0,108+
0,30
0,30
0.28

0.26
0,30
0.20%
0.22%
0.05%+
0.20%
0,108
0,27
0.29
0,37+
0.29
0.27
0.34%
0.24
0.28

0.23
0.34%
0.32
0. 44682

N

28

0. 14+
0.17¢
0.18
0,108
0,20
0.24
0.23
0.22
0.20
0.23
0.22
0. 1028
0,374
0,19 |
0,078
0.20
0,128
0.23
0.22

03
0,20
0.19
0,20
0,168
0.24
0,108
0. 3044
0.24
0.2

1

0.098,
0.20 ||
0.20 |
0.17+
0.042#
0.20
0. 004+
0.20
0.22
0.33%8!
0.28 |
0.2t
0.23
0.19
0.23
0.19
0,298 |
0.25 ||
0.428%




LAB:
bb
48
70
I
74
74
78

HEDL
HaD!1
HeD?
*AD2

LAB:

~ O Ul B e

12
14
13
16
17
19
21
22
23

n
&

21
28
29
3
32
33
34
37
38
39
40
41
43

Exch.K

GAMPLE:

11 12
0.33 -
0,078 0,03
0.30  0.08¢#
0.30  0.108+

- 0.184
0. 118 0,03
0.4 0.04
.29 004
0.0 0.02
0,23 0.0
0.0 0.0

Exch.Na

SAMPLE:

11 12
1.83  0.03
1,218 0.06
0.65¢ 0.04
12088 0.00
0.60%¢  0.30%+
2,47 0,218
2,94 0.0t
8,948 0,10%
1,808  0.04
.26 0,208
2,92 0.03
1,20 0,30+
3. 14 0.03
2,02 0,03
3,10 1.01#s
2,40 0.00
2,00 0,228
308 0.03
.30 0.05
4,238% 0,092
2.5  0.02
2.80  0.00
3,06 0.03
3.708  0.06

0.60%% 0,308+
2,10 0.404
3.8  0.23m
2,72 0.03
1.30+4 -
0.708¢ 0.07

14

0.0
0.03
0. 05+
0.09x¢
0.02
0.02

0.02
0.0
0,02
0.0t

14

0.01
0.02
0.01
0.00
0,208
0,234+
0.01
0.044¢
0.04¢
0.11%#
0.04
0.10%#
0.01
9.01
0.87¢#
0.00
0,204
0.01
0.02
0.02
0.00
0.00
0.01
0.02
0.10%#
0,204+
0.23%¢
0.0t

0.05#

13

0.37¢
0. 194
0,03+

0.3

0.2
0,25

0.28
0.08
0.28
0.03

13

11.08
5. 4911
8,274+
9. 60¢
9.60%

10.92

15.90%#¢

12,95

12.40
5. 204
2.724¢

19, 30%

15,454+

11.89
7.50%¢
9.80+

12,47

13.38

13.72

12.50

12,04

11.80

13.20

13.50
0,104+

10.30#

15.00%
9,944

13.20

16

0.18e¢
0.07
0.08

0.08

0.08
0.04

0,06
0.02
0.06
0.02

16

1.624%
1,768
1,284
2.20%
1, 60%
1.77%
2.90
8.90%
2,60
2.78
2.77
3.10
3.17
1,794
1. 494+
1.80%#
4. 448+
2.92
3. 14
3,828
2,93
2,80
2.84
3.10
2,20
3.47+
2,70
2.70

17

0. 4748
1.00#
1.09

0,873
1.12

1,20
0.14
L3
0.1

17

0.97%
0,98+
0.62
0.70
0.90
0.89
0.64
0.51%#
1,304
0.88
0.52x4
0.90
0.91
0. JAxt
0.82
0.80
0.76
0.67
0.86
1. 104
0.61%
0.70
1 1548
1,304+
0.70
1,604
1.1284
0.468
0.80

5.008% 0,404 0,520

-15~
18 19
0,394 |, 408t
0.95 215
1,05 2.08
- 2,08
0.81¢ 191
1,07 1,91
1,09 2.08
0.15 0.2}
142 2,08
0.12  0.18
18 19
9.21¢¢ 0,09
& 1468 0,358
8.29  0.04
7.80 0,10
g.70  0.10
3. 758 0, 3344
9.0t  0.01
9.04  0.06
10,30 0.04
10.29 0.19%
2.08#¢  0.03
7.90 0,10
10.89  0.04
9.03  0.04
B.63  1.146%%
?.30  0.10
9.42  0.02
9.48  0.03
11,678 0,03
§.62  0.07
8.07  0.02
7.0 0.00
9.75  0.03
11,40 0.15%
6.008%  0,30%2
10.60  0.30%+
10,40  0.40%
9.18  0.03
9,00 -
4.95¢ 0,09

20

0,928
1.8
Ll

1.6l
1.5t

1,40
0.20
L6l
0.14

20

0.19+
0.35#+
0.10
0.10
0.20¢
0.29%¢
0.01%
0.09
0.10
0.19%
0.07
0.10
0.09
0.08
1.228%
0.10
0.04
0.10
0.07
0.09
0.07
0.00#
0.05
0.20%
0.20%
0,308+
0. 408+
0.07

0.10

23

0.81ex
0. 1684
0.66%
0.61

0.31%
0.54

0,99
0.03
0.59
0.03

23

0.2+
0,398
0.11
0.10
0.40%#
0.27%+
0.01%¢
0.12
0.20¢
0.19%
0.07
0.10
0.13
0.09
0.96##
0.10
0.08
0.09
0.08
0.10
0.07
0,10
0.07
0.29%
0.20%
0.508
0,408
0.07

0.09

24

0,594
0,064
0.48¢
0.41

0. 243t
0.3

0.40
0.05
0.40
0.03

24

0.21#
0.15
0.12
0.10
0. 408+
0.23*
0.01##
0.15
0.20#
0.25¢
0.09
0.20#
0.13
0.10
f.19%%.
0.10
0.06
0.09
0.12
0.1
0.08
0.10
0.08
0.23+
0.40%+
0.50++
0.45++
0.10

0.12

25

0.08
0.09
0.10
0. 15¢¢
0,07
0.06

0.07
0.03
0.07
0.02

23

0.02
0.05
0.07
0.10%
0,404
0,204+
0.01
0.10%
0.04
0.25¢
0.04
0.20%¢
0.06
0.04
0.87%%
0.10%
0.02
0.03
0.07
0.08
0.05
0.00¢
0.04
0.08
0.30%s
0.40x
0.24%4
0.05

0.06

26

0.02
0.03
0,074
0,108
0.01
0.02

0.02
0.01
0.02
0.01

26

0.01
0.02
0.01
0.00
0.00
0,214
0.01
0.05#
0,04
0. 1424
0.05+
0.20%4
0.02
0.0t
0. 9644
0.00
0.18#+
0.0t
0.02
0.02
0.00
0.00
0.0t
0.02
0,308
0.30+#
0.17%
0.01

0.03+

27 28

-1 0,318
0.128 0,100
0.30 0.25
0,32 0,26
0. 4098 0,408
0.3t 0.23
0.24| 0.18
0,277 0,20
0.04) 0.0
0.28) 0.2
0,02 0.02

27| 28
0.1 0.10
0,11 0.10
0.07  0.07
0.10  0.10
0.208% 0.10
0.29m+ 0,233
0.43mE 0. 4482
017  0.16#
0.100  0.10
0.19  0.23#
0.04  0.07
0.10  0.208
0.10  0.08
0.04  0.06
1148 1,138
0.1 0.10
0.0  0.04
0.09  0.09
0.01  0.07
0.09  0.10
0.0  0.06
0.14  0.10
0.0 0.05
0478 014
0.2q¢2  0.3054
0.5¢1 0,508+
0. 49 0,35
0.04  0.04
0.0 0.08




LAB:
4
43
4
4
48
"
30
al
32
53
54
33
59
40
b1
§2
63
b4
b6
48
T
73
74
76
78

HEDL

MADI
MED2
HAD2

Exch.Na

SAMPLE:

11 12
5,308 1,004
.20 0.00
2,74 0,03
2.4 0,01
1,008 0,00
0.70¢¢ 0,00
.48 0,00
1.66% 0,01
4,208 (), B804+
287 014
2,70 0.02
.15 0.03
2,20 0,18
.64 0.01
3.3% -
2.89 0,00
147 0,208
33 0114
2,04 -
1,338 0,09
2,90 0,204
3.38 (.23

- 0.220
1.96¢  0.09%
339 0,248
2,73 0,04
0.64  0.06
2,88  0.03
0.40  0.02

Exch.Ca

SAMPLE:

11 12
42.8 0.4
30.7 0.8

- 0.4

6.0 {.0%
104.3 1,18+
120.2 0.1

10,0 1,784
119.5 0.4
73.8 0.2
95.8 0.4
Wi 0.3
35.0 0.5

o
0.808 B.40¢
0.00 13.20
0.0t 12,83
0. 214 431
0.00  B8.208
0.00 13.00
0.00  B.45#
0.03¢ 8,00+

0.54¢% 14,30
01188 11,40
0.0t 13.00
0,00 16,344+

0,15#+ 13.50
0.00 13,30
- 13,30

0,00 13.30
0. 1682 7,348
0,074 13.47
- 123

0,02 10.78
0.08#% 9.61%
0,17+ 14,680t
0. 142 -
0.07#¢ B.97¢
0.264% 10.91

0.02 11,84
0,02 1.78
0,01 12.48
0.01 109
14 19
0.2%  15.6
0.7+ 2,3
0.0 -
0.2 0.0
0.2¢ 33.7
0.1 2.9
0.1 34
0.1  56.9¢¢
0.2¢8  24.9
0.2¢  17.2
0.1 9.7
0.1 142

14

3.40¢
2.9
2,39
1,034
1. 60%¢
2.90
2,35¢
1,601
3,524
2.51
2.70
3,204
2,044
2,45
2,61
2.74
1,594+
3.09
2,83
2,60
2,83
3.08
1,944
2.55

2,70
0.40
2.74
0.20

16
13.2
2.1
0.0
27,1+
2.7
4.4
48,44
17.8
16.4

8.6
7.3

17

2,504+
1.00¢
0.72
0. 2344
0. 5044
0.70
0.7
0.67
1,844
0.78
0.70
0.78
0.1
0.87
0.83
0,73
0.86
1,634
0.83
0.94
1224
0.68
1,578

0.80
0.12

0.78
0.08

17

45.8
49.8
62, b
46.9
60.0¢
101, 744
59.1
59.1¢
33.4
4.4
11.28+
33.284

18 19
{1,708 0, 50%+
8.50 0,10
B.26 0,07
1,848 0,19
5.908¢ (.00
8,30 0.00
7.8 0.00
5,728 0,04
10,77 0.67#

10.59  0.12
9.10  0.02
10.79  0.03
10,00 0.10
10,20 0.07
10.20 -
9.3t 0,00
7.24 0.18¢
10,83 1.45m
11,28 0.04
6,728 0,10
11,23 0,348+
- 0,15
5.938 0,10
B.59  0.31%¢
9.00 0,09
1,29 0.06
9.14 0.04
1,06 0.04
18 19
3.0 111
41,2 11.4
- 13.0
43.0  12.3
5.2 12.7
9.95 3. An
49.5¢ 12,3
4.0 1.2
46.1 12.8
49.9¢  11.7
9.08¢ 12,4
23,78 b, 784

20

1. 404
0,204
0.12
0,274
0.00¢
0,00+
0.00#
0.12
0,934+
0.13
0,06
0.07
0.18¢
0,10

0.01¢
0.20¢

0.09
0.20¢
0,304+

0.14
0,354

0.10
0.08

0.10
0.04

20

14,5
15,5
18.2
15.0
16.4
2.94
16.8
14.3
15.8
17.0
16.8
b.b#

3

0,504
0.20%
0.15
0.14
0,20%
0.00%
0.05
0.16
0. 664+
0.1t
0.08
0.10
0.19#
0.13
0.13
0.03%
0.22¢
0,544
0.09
0.08
0.21#
0,428
0.14
0. 444

0.13
0.04

0.10
0.03

23

21,0
15.2
1.1
35,482
b.9%s
26.3
39. 180
21.0
26.0
22.5
10.2

24

0.80#¢
0.20¢
0.14
0.14
0,008+
0,004+
0.08
0.13
0.b8¢¢
0.14
0.09
0.09
0.274¢
0.13
0.14
0. 04+
0.20¢
0. 4182
0.1
0.11
0.20#
0,654

0.16
0314

0.14
0.06

0.12
0.03

24

13,2
13.7
15.2¢
13.6
14.5
2.2%3
13.8
13.3
14.4
15.4¢
14.7
8.78

25

0,804+
0.10%
0.05
0.11#
0.00#
0.00¢
0.00#
0.03
0,58+
0.09
0.0
0.04
0.04
0.03

.00t
0,208
0.1

0.06
0.08
0,334+
0.224¢
0.13¢
0,184+

0.07
0.04

0.05
0.02

g ~
w

RN e D RN R RN

o .

u._........aur...'n.a-wn-hu
)

)
e

« =
)
e

™

26

0.60%¢
0.00
0.02
0,124
0.00
0,00
0.00
0.0t
0.47%+
0.04%
0.01
0,094
0,194+
0.00

0.00
0. 164+
0,084+

0.0t

0,05+
0.148¢
0. 1444
0,05+
02084

0.02
0.02

0.01
0.01

26

0.2¢
0.5¢4

<
-
—
el -
L]

[~ B~ I~~~ -
P e N )
"

> b e BNY e P e OO b

"

27

1,004+
0.10
0.10
0.12
0.00%¢
0,008
0.04
0,06
0.744x
0.09
0.04
0.10
0.19+
0.07

0,004+
0.214%
0,324
0.07
0.1
0.32¢4
0,528+
0.11
0. 2244

0.10
0.03

0.10
0.03

27

7.34¢
10.3
10.9
10.3
13,64
2,98
B.7¢¢
10.1
10.5
10.2
10.8
4. 74

28

1,00+
0.10
0.09
0.12
0.00%¢
0.008
0,008+
0.04
0.74¢
0.10
0.06
0.08
0.12
0,05

0,008 |
0.218% |
0.214
0.08 |
0.07
0,908 |
0,284 |
0,484+
0,13
0,258

0.10
0.04

0.08
0.02 H

28

7.5¢
8.8

8.6

8.3

10,06 |
2.3 |
5,588 |
9.4
8.6
8.7
9.3
l.om




Exch.Ca
SAMPLE:
1 12
LAB
19 59.5 0.2
21 162,31 0.2
22 L4 0.3
3 - 3. 20
% 210.7# 0.4
27 US4 0.7
28 99.% 0.3
29 324 J 48
30 184 1¢% 0.5
I 7L 0.3
32204 0.3
33 643 0.4
34 - 1;0'
37 39.4 {,0#
38 - 0.3
19 8lL.& 0.4
40 54,0 0.3
41 117.0 -
3 740 0.4
44 1.3 1.8%+
45 44,9 0.8+
46 2.4 0.2
47 12,0 2.0%%
48  10.3 0.1
8 10,7 0.0%
50 14,5 1.0¢
52 120.1 2. 4x%
33 4.4 0.9+
54 138.0% 0.5
95 187.98 0.5
59 33.2 0.4
40 108.0 0.8+
61 98.5 -
42 198.0%#¢  3.5%¢
43 3.3 i.0#
44 1.2 0.2
43 - 0.9
66 109.5 -
48 28.0 0.5
713 192 0.5
74 - 0.3
76 18.9 0.3
78 - 0.4
MED! 40.94 0.50
MAD! 44,%0 0.26
MED? 53,20 0.42

MAD2 38.73

0.17

14

0.0
9.0
0,448
0.3#¢
0.0
0.0
0.1
3.2
0.1
0.1
0.0
0.1
0.1
0.0
0.0
0,41
0.0
0.0
0.9
0.2¢
0.0
9.42¢
0.1

<>
-«
<

Crd  pm
1Y
e

[~ A~ -~ e ]
- - H

[ = =~ =]

.o = w -
e L 2 B~ = o
-

-
-
=

e

"

L= I — I~ ]
. . .
A P = L = ]

-
-

0.10
0.08
0.07
0.05

15

4.3
3. 14
0.6
0.0
173,084

26:3
35.9¢
3.2t
1. 3es
4.6
12.3
244

0.0
26.1
15.2
43.2%
13.0

0.3

1.4
13,0
1.4

2.0

4.2

0.3
48, 1+

0.3
63. 045

110,844
16.2
38. 0%+
19.8
80.444

1.3

2.

3

P
. .
PO N P N N

33.

17.2

15.59
14.08
13.00
11.20

16

4.4
34,444
0.8
0.0
136,144

18.9
28.0¢
30.4¢
7994+
15.4
b.4
2.1

73,244
12.4
40.8+¢
12.8
64, b
1.0
2.3

24.3
2.0
26.3¢

9.3

12.80
11.50
8.99
.79

17

3.0
9.6

R
bl.94
30.8¢
9.7
B.6
67,04+
52.0
49.3
38.5

44.2
44.8
3b, 284
.6
44.8
37,042
26.28%
3328
1.0
36932
J4. 4%
50.3
51.2
54.3
52,0
73. 94
50.3
45.4
62,0
72,04
b, 1%
10,744

48.0
49.2

47.8

30.40
5.38
51,30
3.32

18

43.7
32.4¢

.1
1298
36,38t
2.9
.6
b1.34
8.2
4.2
48.6

J5.5¢
38.4
32,9+
44,4
37.9%
26,08
21,4t
29,452
37.8¢
27.8%+
29. 4%
43.5
59.3#
46.4
51.0#
63, 6#%
45,9
42.4
53.0¢
64,74
8.01

32.0¢
4.4

39.9

43.13
5.58
43.80
2.4

19

10,9+
13.3
10,08
12.9
10.4¢
13.7¢
9.344
13,04+
13.4
1.1+
12.3
11.2
14, 0%¢
12.1
12,3
10,53+
12,0
9, 4x#
3,388
10.4#
7.6%¢
5.04%
12.0
12,3
12,4
13.5
1.7
12.6
13.8%
15.7%¢
10.0+%
16,444
12,3
1,884
12.7

LN e s

1
12
12
12
1.0
12.08
0.94

12.30
0.40

20

14.4
16,7

13.2
14,3
16.4
15.1
19.24
17.2¢
14,9
14.5
13.4¢
.08
11,73
13.8
14.0#
15.8
11,0%%
1.232
13.4¢
10,244
B.4sx
13.8
14.6
15.8
16.4
15.7
15.2
16.1
19,08+
12,844
19,74
15.7
2.6%%
16.2
12,144
14.9
14.9
14.2

15.14
1.10
15.39
0.76

23

18,1
Jh 114
9.1

16.3
Th, 04
4, et
29.64
20.2
19,48
19.8
16.7
25,4

153.2
22.8
22,2
11.7
8.2
7.9
18.3
7.0
7.3¢
14,5
14.3
3.4
15.4
40,04
37.4x¢
23.0
26.4
19.2
45. 434
14.3
4,34
5.1
12.3
28.5#%

17.1

19.98
6. 47
17.70
4.93

2

13.4
13,3t
1.1¢
13.1
18,744
16 44
14.9
16,244
32,94
13.7
13.4
12.9

14.1

13.2
14,7
10.7%
1.24
11.9
9. 7%+
6.Be#
14.4
1.4+
12.3
15.0¢
13.2
13.8
14,7
17.2¢¢
12,0
1.7+
18,544

12.8
2.4

12.9
12,6
25. 41

12.9

13.40
1.33
13,32
0.80

26

OI‘
0.0t
0,3+

0.2

AR
9.7 1.3
1.0t 8.7
.34 1038
0.1 8.5
9.8 8.2
14 9.5
10,0/ 8.3
13,268 10,68
1 9.0
9.9 8.4
8.8
7.7+
7.4

11,94+
1.4+

10.9%4
1.9%¢
1,344
8.9
71.8¢
8.7
7.3%
1.6¢
8.1
8.2

8.50
0.82
.36
0.36




Exch.Mg

SAMPLE:
1§ 12 14 13 16 17 18 19 20 23 24 23 26 27 28

LAB:
{380 0,06 0,03 213 246 20.21%% 24,56¢ 2, 77¢ 4,99% 2,37 1,B3F 0. 358 0,03 0.2 (. 688+
449 0.008 0,00  0.90  0.50 26,00 27,70 2.70% S5.40% 230 170+ 0208 0,00 0.308 1.40H
§ 327 0.05  0.00 11,608 16,1088 30,00 33.50¢ I 675 498k 272 (.41 (.02 0.88 0,90
b 4,00 0.108 0,00 6508 b.40¢ 28,00 3070 360 650 320 230 040 0,00 0.80 0.9
7 b0 0.208 0.00  6.008 B.20#¢ 33408 3490+ 350 670 3.90¢ 2,40 0.40 0.00 0,90 9,408

9 3.6 0.05 0,03 121 0,92 9.8e#k 11,348 2,598 3,038 2,11 0.83% 0.268 003 0.82 0.8l

10 3.4 0,508 0,208 3.82 5.2t 26,31 20,80 340 b21¢ 303 220 038 002 0.82 0.8
12457 0,08 0,00 6420 6,99 2695 303t 59 647 330 221 0.4 004 085 0.689
3,80 0,208 0.208¢ 330 2.80 30.80% 34708 370t 6.0 330 3308 0.0 0.208 1208 1608

15 0,308 0308 0,00 170 0.50 26,00 30.20 3008 5,208 1,208 1,008 0308 0.00 0.708 0.704
16 405 0.09 0.02 1.67 174 28,70 6.63# 3,58 667 282 2.4 0.42  0.03  0.728¢ 0.76% ;
7 550 0.108 0108 150 L.70 17.208% 17.10%% 2,50#¢ 3,108 1,90+ 1.608 0,308 0.108% 0308 0,308
19 3.93 0.08 0.0 1,45 1.20 2970 3270 3.96% 7.47#¢ 2,58 2,10 0.53#¢ 0.04  0.92 1.01%
2 660 0,908+ 0.75% 9.208# 12,4088 25.55 2770 4,25+ 7,008 4,208 1,408 0,008 0,00 0308 0.10m
22 425  0.03 001 0.47 0.4 - - 330 - 2,20 1,358 0,228 0,02 0,57¢% 0.70%¢
23 4,00 0.10¢ 0,00 0.90  0.70 28.80 29.30  4.008 4,60 280 240 040 000 0.9 0.%0

% 5.788¢ 0.04 0,08  19.328# 35,2088 32,26 34.75¢ 3.3 6.50 14.61m 5.39m 0,40 0.04 0.8 0.9
27 5744 0,05 0,00 7.08# 7,828 35.9884 41,134 44084 8. 248 4,284 3308 0.47¢ 0,01 1.06x¢ 1 13H
452 0,07 0.03 179 B.q7a 21,88+ 22,B0¢ 350 7.04m 286 2,38 0,35 002 0.73¢ 0.88
29 7,258 2,464 2,078 9,758 9,43+ 18,008 26,20 4,828 9,00m 4328 4114 150H 2,298 2618t 3.50H
30 5.8 0.03F  0.00 12,398 13.61%% 30,55 34,23 363 A.91F 467 265 0.4 000 0.8 0.4 *
9% 0,05 0.02 217 306 2500 2812 342 &35 287 243 03 002 083 0.

32 400 0.108 0.00  3.00 2,60 2510 28.30 3.50 .40 270 2.20 0.40 0.00 090 0.9 |
33425 0.05 0,02 251 2,08 28.40 30.70 371 643 33 252 038 0,02 0.88 093
34 - 0,09 0.0h% - - - - 360 440 - - 0,468 0,06 0,79 0.92

17 10,108 0,008 0.608% 0.40 020 28,50 29.70 360 S.40m 300 1,208 1008 0501 0.90 0.9
38 - L30s 1,50%+ - - - - 3.0 S.10u - - 1,008 0,508 1.108% 1, 30#+ { ‘
39 3.88  0.05 0.00 4,03 543 25.40 27.10 345 439 295 2.3 0.42  0.01 1.91ee 1,913
0 403 006 0.07 193 2.93 26,60 2974 349 446 285 2.3 041 002 0.8 0.88
4 440 - - 4,00 310 28,90 31.50 - - - - - - - -
15 0.008% 0.328% 0,168 1,12 3,30 0.0B+¢ 0,008+ 1,848 1.Bdex 1,208 2,56  0.56¢ 0,248 0.56¥¢ 1604
M 0.508 1.80#F 0,00  0.50 0,00 31.008 22,308 5.208% 5,008+ 3.40 4,108 0,008 0.00  2.40% 2,108
5 350 0.10¢ 0.00 0.70  0.90 23.90 25.50¢ 3.30¢# 4,50 230 230 0.40 0.00 0.80 0.9
4 3.95  0.05 0.02 3.09 325 2427 2592 3.2 5884 2,80 2.30 0.40 0.03 0.81 0.84
47 452  1.238 5.15¢+ 4.93% 2.04 2403 2B.B0  9.58#+ 13.65## 15,05t 15.17#% 1,654 5.534¢ 9.01#% B.9B¥
A8 2,508 0.008% 0.00 0,50 0,50 27,60 27.90  3.70¢ 4,40  1.B0#¢ 2,60  0.40 0.00 0.80  0.90
49 3.108  1.308 0.204¢ 1.00 0,50 12,10%# 13.10#¢ 3.30¢# 5,308 1,308+ 1.50e% 0,108+ 0.00  1.50%¢ 1.20%
S0 418 0.008¢ 0.00  0.54 .49 28,70 31,10 3.65  6.B9% 2,54  1.84¢ 0.42  0.00 0,92 0.98%
S 3.56 0.06  0.00 271 4.97% 33.18#¢ 33,28 42268 B.108¢ 3,69 31264 0.55¢¢ 0.40% 1.0Ber 3174
s3I 444 0.13%  0.07%  0.51  0.60 27.97 3326 332 631 239 L7+ 038 007+ 0.77 0.79%
54 5,008 0.05  0.02  9.208% 10.608# 25,00 29.00  3.40 650  4.10s 2,40  0.42 003  0.86 0.9

55 4,89 0.04  0.02  10.13## 19,7488 33364 36818 364 6,28 3.64 254 043 003 0.7+ 0.92

59 428 0.07 0,03  1.93  1.45 22.70¢ 35.00¢ 4.9e#¢ 6,78% 306 223 0.508 0.08¢ 0.88  0.97¢ L
40 5.16%  0.12¢6 0158 B.16%t 9.268F 30.608 35208 3.66  6.63 353 266 043 0.03  0.86  1.081
61 4.9 - - 400 2,73 34,408 37.b0m¢ - - 340 2.4 - -

47 6.188% 02265 0.00  10.708# 12,1084 40,404+ 47,2088 5,108 9.013¢ 4.41a¢ 2,92¢ 043 0.02 0.88 0.9

43 7.B5#% 0.208% 0.13#% 0,79 0.63 27,03 27.65  3.24¢ 5.45# 2,38 2,00 0.36  0.14s¢ 095 0.93 |

G4 462 0.06 0,03 276 244 2434 3811w 1,991 6,52 2,19 L.Ab# 0.45¢ 0.04 0,93  0.45#¢ % |
653 - 0,308 0,308+ - - - - 355  &.Bbk - - 0.46#E 0.30%¢ 0,998+ 1,09

66 4.07 - - 413 LB - - - - 2.86 216 - - - 0.8%

1
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Exch.Mg

SANPLE:

i1 12 14 13 16 17 18 19 20 23 24 23 26 27 b}
LAB:
BB O560 0.06 0.00 093 073 4.8 2297 357 7T 220 L9 0,38 0.2 0.83, 0.92
71470 007 0.06% 353 247 295 2932 L3+ b4 326 271 038 0,434¢ 0.724% 0.77%
14 - 006 0,03 - - - - 182 - - - 0478 0,03 0,83 0.88
% 383 0.05 004 23 2% 55 .73 LE 62 265 20 0.4 - 0474 072

78 432 0.07 0.06¢ 428+ 5.00¢ 28.45 3164 34 657 LT 23 0.40  0.05 0.86 0.92

DL LM 007 003 27 273 .03 232 LM 60 29 23 0.40  0.00  0.86 0.9
WD 056 0,03 005 L7123 289 30 06 026 0 032 0.03  0.03 0.07, 0.08
MED? 4,05 006 002 L93 2.08 2699 2031 I3 63l L@ 204 040 002 085 0.9
W02 045 0.0 001 1,07 118 1B 493 008 012 0.4 0.18 0.02 002 0,04 0.0

Exch.Acidity

SAMPLE:
11 12 14 15 14 17 18 19 20 23 A 25 26 27 28
LAB:
1t 0.00 - - 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0.00 - - - -
4 0,00 2.80 1.00 0,00 0.00 0,00 0.00 0.00 0.00  0.00 0.00 0.00 0.3 0.0QW 0.00
i) - 2.82 (.88 - - 0.00 - - (.00 - 0,00 0.33 0.47 - -
6 0.00 4.00¢ 1.,30¢# 0.00 0,00 000 000 000 000 0.00 0.00 0.30¢  1.10¢ 0.0 0.00
70,00 2.5 0.4 0.00 0,00 0.00 0,00 - 0,00 0,00 0,00 005 033 0.0 0.00
9 1.35## 2,15¢ 1.03 0.00 0.00 0.00 0.00  0.00 0,00 0.00 0.00 0.26¢  0.97 0.0 1,03#
10 - - - 0.00 0.00  0.00 0.00 - - 0.00 0.00 - - -
120,00 - - 0,00 0,00 0,00 0.00 - - 0,00 - - -
140,00 2,90 t.1t 0,00 0,00 0,00 0,00 - - 0,00 0.00 - 0.30

15 0.00 15,308 2,988 0.00 0,00  0.47# 0,00  I.16%¢ 1,358 0,234 0.47% 2,868 2,241
16 0.198¢ 3.648 0.93  0.00  0.00 0,058 0.04x¢ 0.03¢ 0.07¢ 0.04x¢ 0,034 0.08  0.55
17 0.028% 2.61 0.9  0.00 0,00 0,00 0,00 0.00 0,00 000 0.00 0.02  0.61

19 0,00 2.9 092 0.00 0.00 - 0,00 0,09%  0.03% - 0.20  0.60
21 0,00 2.60 1,00 0,00 0,00 000 0.00 0,02 0,00 0.00 0.00 0.02 .62
2 - - - - 0.00 - - - - - - - -
23 0,308k 27,108 2.604% 0,00 0,00  1,208# 0,508 3,808 1,208 0,904 1.208 2,808 2,208+
270,00 - - 0.00  0.00 0.00 0,00 000 0,00 0.00 0.00 0.00 -

28 0.00 1.6+ 0.838 0,00 0,00 0,00 0.00 0,06+ 0.04¢ 000 0.00 0.06  0.32
29 {,9788 28.47#% 3438 0.00 0,00 1.4 0718+ 3,95 1720 0,781 1,158 J.1788 1508
i 0.0 - - 0,00 0.00 0,00 0,00 - - 0,00 0.00 - -
32 0.00 45.708¢ 4,208 0,00 0,00 1,508 0.00  5.008¢ 1,008 0.00  1.30% 3,008 2,008
33 0.148 310 1,03 0,00 0.00  0.09s 0,09% 0.02  0.05¢ 0.05# 0.05¢¢ 0,14 0.89

W - 26508 173 - - - - 0.00 0.0 - 0.40¢  1.58%¢
37 0.00 - - - - - - - - - - - -
B - M.e0e 40w - - - - 5.604 350 - - 3408 2,608

39 0.00 240 0.95 0,00 0,00 0.06#¢ 0.06#% 0.06% 0.06% 0.06% 0,064 0.10  0.63
41 0.00 - - 0,00 0,00 1.50#% 0.00 - - - -
74 - 12,208 2,208 - - - - - - - - - 1.00%
83 0.00 27.608% 40088 0,00  0.00 0,00 0,00 5.208¢ 3,60 1.2088  2,406%  2.408% 1.B0ws
44 0.00  9.608 2,408 0,00 0,00 0.00 0.00 2,404 2,408 0,00  0.00 2.408 2,403
A5 2.00%% 48,708 6.90%+ 0,508 0,508+ 11,80+ 9.80## B.40#+ 5,404 3.908 S.404 5,408 4.40%
A 0.108¢ 2,88 1.18 0,00  0.00  0.06#¢ 0.10¥% 0,06% 0.06% 0.108% 0,03+ 0.08  0.83




LAB:
47
48
8
a0
32
3
L]
33
60
b1
62
43
b4
48
73
74
74
78

MED1
NADL
HED2
NAD2

LAB:

~ O LN B =

12
14
15
14
17
19
21
22
23
26
27
28

Exch.Acidity

SAMPLE:

11 12 14
0.00  4.94%% 7,854
1.20%% 52,00%¢ 4,804+
0,00 370 L10
0,00  7.40¢ 100
0,260 3,908 1,bht
0.00 2.50 0.81%
0.00 12,008 2,204¢
0.00 22.84¢ 1,75%
0.00 2,93 L.08
0.00 - -
0.02¢¢ 2,33 1.08
0.00  L75%  0.79%
0.08#¢ 3.,5B% 1,97+
0.5182 16, 313¢ 4844
0.088¢ 2.51  0.43%+

- LAl 132
0,00 - -

- 2 L
0.00 367 1.4
.00 143 0.32
0,00 2.85 1.03
0.00  0.34  0.10

Base Sat.

GAMPLE:

11 12 14
35244 3 ]

100 5 4

- 3 2

100 b 14
BEBE# 9% 23+

99% 1748 25

bl#4 6 1t
493+# 2 3
100 2 9
100 b 10
4354+ 4 13
33384 7* 13
4728+ 3 5
100 4 28+%

59%# B 16

- 13348 126%%

100 1788 12
11054+ 5 4
100 2088 15

13

0.00
0.00
0.00
0.00
6. 008
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

15

34544
100
100
Sb4s
100
45028+
84444
100
100
1714
31244
209+
100
8%+
1184+
100
S4444
100

14

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00

0.00

0.00
0.00
0.00
0.00

16

42304
100
100
235944
100
2961+
3045+4
100
100
719%+
41304
3384
100
9%
1084+
100
24814
100

17

0.00
8,004+

0.00
0,294

0,00
0.00
0,00
0.00
0.00
0.00
0,068
3. 32##
0,084+

0.00

0.00
0.00
0.00
0.00

17

1308%
100
10742
100
108+
100
1104#
107+%
100
99+
9944
162¢%
4+
10¢

100
100
12644
100

18

0.00
3.70%+

0.00
0,274
0,00
0.00
0.00
0.00
0.00
0,024
0.00
0,064+
3. 684
0.00

0.00

0.00
0.00
0,00
0.00

130#¢
100

100
11164
100
131+
107%%
100
100
yZi ]
151
103#+
100

98+
100
1434
100

19

3,08+
7,308+
0.00

3. 3044
0,264
0,05+

1,608
2,124
0.00

0.02
0.0
0.16¢
4,541
0.00
0.00

0.10%

0.08
0.06
0.01
0.01

19

103#
86
71
9%
88

100
90
83
B
84

106+

1408+
89
98
76
104+
93
110%#
100

20

0.00
3,50t
0.00
0.00

0,104

0. 204¢
0.00

0.00
0.00
0.14%¢
2,411
0.00

0.00

0.03
0.03
0.00
0.00

20

1354+
100
102
100
104
100
§5¢
98
94+
93¢
11644
11344
100
100
101
95¢
1194+
100

23

1,804
0,00
0.00
0.284

0.00
0,00
0.00
0.00
0,028+
0.00
0.06t¢
1.03H
0,084+

0.00

0.00
0,00
0.00
0.00

23

198#¢
100

109
2184
100
26142
24844
100
99+
16584
174644
97%4
100
Bies
103#+
100
J04%+
100

0.00
0,00
0.00
0.00

24

113%+
100
115+#
160
1138
100
1378%
T7%%
100
946t
1164+
1462+
BAs#
100
Bl#s
106+
100
14122
100

23

0.63¢%
4,701
0.00
1,204
0.26¢
0.04
1,204
L1744
0.14
0.02
0.08
0.28¢
2,921
0.04
0.10

0,10

0.2
0.24
0.09
0.07

25

63
57
78
N
78
g0
238
72
48
49
74
48
64
hl
63
{1582
85
11442
9

2 27
1,408 -
2,008 5,204+
0.70 0,00
0.90 .40+
1.15¢ 0,254
0.4 0.04
1208 0,908
0.7 L.1on
0.86  0.09
0.68  0.05
0,33 0.7
0.91 0,224
2,208 2. 734
0.3 0,02
0,49  0.00
0,81 0.10
0.85  0.08
0,3t 0.08
0.8  0.04
0.15  0.04

2 27

19 94

25 90

12 98

9 100
3 12884
28 100
M A
9 99

13 Bo¥

11 BAs

17 101

My 100

13 93

1 98

548 101

1hd#s 1062

e 100

14 11384

25 99

28

3,904+
0.00

1. 2044
0.2042
0,504+
0.5 #¢
0.00

0.00
0,05+
0,194

L9

0.04¢
0.00

0,102

0.06
0.06
0.00
0.00

28

B4
100
94
100

12008 |

78+
(Y123
119+
92

85
10948 |

100
B9
100
95
103

i

9%

TR
248




Base Sat.

SAMPLE:
11 12
LAB:
29 954 1B%s+
31 5558 2
2100 i+
33 590 3
34 -

4
37 bl 3
38 - b
39100

4
4100 -
3 SuM 3
#4100 2
45 w2
% 100 1

7 190 J284
48 101 0##
49 99# 384+
30 100 12%4
52 100 228
53 12882 298

34 100 4
99 100 3
36 - 3
57 99 9%
38 100 3
39 100 4
&0 100 4
41 100 -
42 207% 4
43 100 5
44 993 10+
44 978 -
48 99+ 4
73 100 1685
74 - 3
76 100 2
18 - 242

NED1 100.0 3.0
MADL 0.5 2.0
NED2 100.0 4.0
MAD2 0.0 1.0

CEC

SAMPLE:
11 12
LAB:
t 13.7 169

N
[ — 0 — = |r\*:~om\n~o.:.

—
"=

2
234
12

7
4§24

11.3
7.5

9.0
5.0

14

3.3

13

100
3191

100
4708

(131
100
4503+
1704+
100

9741
100
100

Bixs
100
100
100
1374+
100
100

20%%
100
160
100
100
100
105%+
100
100
344+
100
100

100

100.0
0.0
100.0
0.0

15

8.5

16

100
10554%

100
142044

1742

100
12974¢
§15
100
9+t
100
100
7783
100
100
100
188+
100
100
73
100
160
100
100
100
7944
100
100
1415#%
100
100

100

100.0
0.0
100.0
0.0

16

4.2+

17

8%
104%4
100

994

1448

91t
100
S0+#
6%
B2%¢
B4ss
100
Gl
To#s
100
100
9544
100
100
a7%4
100
100
F4xs
100
100
1154%
100
100
93++
98+

100

100.9
2.0
100.0
0.0

17

31,78

18

9944
108+
100
104

TAxt

§2xs
100
Jim
100
854+
Q43+
5944
9344
823+
100
100
100
100
100
43t
100
100
100
160
100
12244
100
100

928+
100

100

100.0
0.0
100.0
0.0

18

96,34+

19

83
a5
B4
98
107¢
h8es
85
n

hbi ]
100

WAL
b744
4
13#
100
83

100
99
50
83

100
10#

100
a4

23t
B4
98

79
B89
92
100
99

89.0
10,0
90.0

1.0

19

20

95
97%
973
9284
2294+
§944
B9##
biLL

30t
100

B0*#
Yiiii
100
BO#E
100
100
99
924+
100
100
94
100
474+
100
%8
30+
99
99
B9
99

100

99.0
3.0
100.0
1.0

20

23

973
1444

100
1754

2

100

Y3
100
T4+
100
973
9%
100
100
100
B9xs
100
100
A+
100
g7
100
100
100
0%
100
99+
1618
942+
100

23

24

95
100

99+
106%

Bles
100

124
100
T3+
18¢%
97
gos+
94
100
92%
BB#x
100
100
973
100
B9##
100
100
100
224
100
98+
754+
90+
100

100
100.0
4.5

100.0
0.0

24

14,84+ 15, 48¢ 12,284 13.8

23

65
7

35
83
92
L
92
13

3
100#

294
hi:
83
87
87
I
9%
100#
70
72
48
9
79
32
100¢
A+
94
78
48
100#
78
92
97

72.0
13.0

72.3
12.5

23

4.3

1284

4

3
13
15
B
bht
39

2
100+

|
3
ga*s
2
4+
34
894+
584+
1
37
17

24,0
15.0
16.0
11.0

2b

3.088

ars 20
bl 9

o 08
q

8

100
85

100
100

18+
100

24
LR
92
7284
100
89

ae
9
k5]
82
100
89
100
100

123+
Jiss
92
L
83
774
92
%

92.0
8.0
%4.0
6.0

¢ 9.9



CEC

SAMPLE:

11 12
S6.8%¢  18.3
e 193
.4 194
12.4  18.2

127,488 2,084
27,088 34,04
.08 26,3
15.8 273
99,68 16,3
123 2.6
12,6 134
14.5 153
9.7+ 21,0
18.8%  14.5
15,0 22.8
14,4 3. 784
1.3 17.4
108,082 2,[#¢
44,181 34,564
14,0 213
PARRL L TN 4
12,5 194
13.8  21.7¢

- 3h.0H
14,0  4.1%
16,1 34,84
3.8 2.2
16.2 -
13.9  48.9%+
14,4 32,0+
7.7%¢ 20,0
30.4%% 49,484
13.6  21.0
18.9¢ 10,3
14,8 50.3#¢
4.7 131
14.46 8.4s
5.8%# 15.9
17.1%  32.B8#
17,08 3,484
26.1%% 14,0

196,28 23.5
12,8 77.4%
49.48 3,214
11,9 28.2#
14,0 23.3
10.0¢ 15,4
10.8¢ -
11.9  17.2
3.1 28.7+

14

2.5
2.4
2.1
2.1
14
3.0
b.bt
L4
3.3
2.6
2.3
1.9
2.8
7.044
2.3
2.4
2.1
1.0+
B. 748
468
Judt

15

8.8
1.7
8.0
8.8
15, 344
1.2

Y
9.8
.46
8.3
8.4
10.9
554
8.8
9.3
9.5
7.4
S1.7#
b6, 144
9.1
10.9
8.6
10,3

12,08
10.3
19. 24
9.4
13,584
18.8%+
11.4¢
9.5
16.0%¢
10.1
20. 7%
13.3%
7.8
7.5
3,08
10.3
9.1
17,084
135, 9+
11.2#
29,14
1.7
8.4
.12
b4
8.3
10.0

16 17
4.4¢  77.3
1.9 88.2¢
1.7 76.9
1.6 88.5¢
J 34 340
.4 740
LTBLe
2.8 743

19,985 B4, bt
1.8 70.2+
L0 32w
2.8 89.7#
.4 72.2
2.7 21.5+#
2.4 B3.5#
4.9+ Bl.7
1.2 76.9

39.44¢ 73,7

43.64 75,2
2.0 743
3.7 5.9
1.9 87.3+
1.7 B4.5¢

1.8 91,24
3.5 100.0%+
8.00 35,244
2.4 B8
2.9 713
2.5 B88.7+
2.3 81.9
2.3 750
S.6%% 3,98
3.6 70.3%
4.3 5413
S.1¢ 74,4
2.1 62.24%
2.3 842
0.3#% 38,4%%
3.0 94, 3%+
2.0 89,5+
4.1% 110,0%¢

98.24% 109.3#+
.o 7.7
18,382 59,24
1.8 71.4
1.8 79.8
0.4%%  76.4
0.8¢ 74.8
1.4 79.5
3.3 3548

22~

18

75.3
7.9
74.9
86.3
25,94
87.0

§0.4
78,0
1.4
.1
3274
87.5
12,0
20,84+
85.0
91.0¢
75.8
8.7
1.4
4.2
68.4
B6.4
81.4

86!4
97,54
40.34%
Bl.3
17,3
9.4
84.0
b1.0¢
86.1
48.8
70.2
b6.2
b2.1%
87.4
53. 244
73.0
92.3%
108, 0%+
114, 444
76.0
bh.b
43.9
78.7
74.4
76.4
7.7
35.8¢4

19

18.9
20.7
18.8
20.6
8,444
20.0
1%.8
2.4
2.1
18.3
7.4
19.7
20.5
19.8
2.5
16,3
18.9
15,084
2. 54
19.2
2.1
20.1
18.9

.04
23,08
2.2
0.9

23,544
22.8¢
12,94
24,044
19.2
18.4
24,34
15.8%+
21.8
17,5+
17.2¢
18.3
22.1#
18.4
13,044
19.1
20.0
18.8
19.8
21.3

20

22.4
.4
22.9
M2
7,34
26,04
2.9
25,8
25,34
22.8
941
2.8
2.4
1234
4.4
3.3
22.4
4.0
3,64
2.4
2.0

3.2
2.4

21,14
25.94¢
2.5
4.3

25,84
23, 4%
15.08#
26,94+
23.3
22.3
29,74+
20,0+
24.3
2t 1%
27,434
24,3+
22.1
4.3
22.4
17,94+
22,2
23.3
22.0
23.3
23.4

[

18.2
17.0
15.0
18.5
9,844
1154
17.4
19.2
28,284
15.8
1,214
2.6
13.0¢
15.0
20.2
18.3
14.9
33,284
26,144
16.1
17.8
16.8
18.0
28,4
2.3
18.3
17,8

2.4
20.0
12.6¢
14.8
17.0
23,54+
11.0%¢
15.7
18.35
10,742
17.5
20.8
31,082
41,84
20.0
21.8¢#
15.4
17.0
14.8
15.4
16.7
17.4

24

15.8
16,0
14.4
15.6
.44
12.08¢
20,044
18,1+
17.7
15,3
1,444
18,6+
13.6
17.0
16.3
16.5
14.4
17.8
2194+
16.7
16.0

14.9
13,4
20,84
19,74
16.4
16,3

19. 2
18.8%
12.5¢
20. 144
15.9
23. 148
20. 4%+
13.8
14.2
11,98+
21.2%%
17.7
29,84
17.7
15.2
12.5¢#
15.3
14,1
14.0
4.4
14,7
15.4

25

4.7
3.5
3.2
12
1,38
10
3.4
5982
5. b
3.
2.8+

-
NS L L e
W e feod

L L]

- N
e

»

[P Sy U N, B G R S S o= B - IS I - o
s = & = @a @ % ® w ®= = = =
"

o M < 0 e

2,08

3.6
2.08%

-G
D)
o

—

o

26 27
2.0 126
L3123
1.1 10.8
L0 1LY
1,3 43
1.6 16,08
2.3 1.3
3,28 14,14
2,5 13.5
1.3 119
0.9 5. 38+
1.0 1290
L6 11.8
2.3 9.0%
1.4 12.8
1.0 10,04
0.9 113
0.7 1.1
5,788 18, b#
L9 121
218 141
L1 1L3
1.8 13.7
4,08 16,08
J.08% 1135
2.1 13.4
.3 134
J.08 15,484
2.1t 4.4
1.2 1.4
A58 18,73
2.8 13.5
158 13.4
b.488 17.9%%
.7 1Lt
1.4 12.2
L1 9.6¢
4,248 -
.0 1.3
1.0 119
1.2 13.0
L2 13.9
1.0 B.1#
L4 15,7
L4 12.2
0.48  10.6
0.8 115
3.84¢ 13.8

' lli\ ol




CEC
SAMPLE:
it 12 14
LAB:
b4 9.5+ A0 2.2
4h 20,944 - -
48 35.5¢ 17,0 3.8%
700 14,0 3808 4,08
" - 4,01 8,08
12 - 9,68  5.0#
73 1808 217 45
7 9.9 26,7 2.8
76 24,84 3494 5,08
78 - 98 L9
MED! 14.45 2100 2,92
MADI 2.55  4.85  1.02
MED? 13.85 19.80 2,35
MAD2 140 3.82  0.30
Organic C
SAMPLE:
i1 12 14
LAB; :
1 0,14 3.30# 0.30
4 0,07 3518 0.2
5 0,19 478 0.32
6 0.12 427 027
7 013 514 0.3
9 0,12 3.8 0,35
12 0.14 5,16 0.34
14 0.05¢ 4,21 0,22
15 0.10  4,10¢  0.30
16 0.028% 4,70 0.33
17 0.23¢ 46t 0,494
19 0,17 6 173 0,38
21 0,398 5,30 0.60%+
22 o0t 52 032
23 0.1 4.9% 0.3
27 0,07 J.45# (.25
28 0,16 5.1 0.3
29 0.448% 3458 0.37
30 0.15 461 024
31 6,09 4,62 0.4
32 00,15 463 0.4
33 0,14 0,4 0,27
4 0,08 553 0.3
35 0.02#% 5.23 0.33
3 017 472 0.53m
38 0,09 S.42 0.4
39 012 448 0.30

13

19,412
.14

16,634
14,08

9'9
1.6
26.B%¢

.1t
1.80
9.06
0.99

13

0.23
0.17
0. 6444
0.21
0.24
0.28
0.34#
0. 1244
0.20
0.24
0.33#
0.30
0.38%+
0.24
0,114
0.18
1.05%%
0.22
0.17
0.22
0.30
0.20
0.20
0,13+
0.30
0.17
0.23

14

7.9
2.2
5.4
4,01

1.4
1.7
13,94

281
1.14
2.40
0.70

{6

0.11
0.07
0.11
0.07
0.08
0,39+
0.08
0.03#
0.10
0.11
0.20%
0.11
1. 7388
0.07
0,014
0.0%
1,19+
0.04
0.12
0.06
0.12
0.06
0.05
0.03#

0.03+
0.02#

17
37,84

79.3
76.0

15.1
4.1
.9

16,40
624
76.70
2.90

17

1.50
1.68
2,184+
1.49
1.78
1. 18+
1.79
1. 00#¢
1.60
179
1.74
1.9
1.57
0,904
2.12¢
1.62
1,43+
1,184+
0.79%+
1,65
1.92
1.88
1.61
1.61
1.95
1. 444
1.76

-23_

18 19
38.08%  7.08¢
12,3 2.2
7.0 23.0#

- 2b.0H

- 100
48,3  20.8
732 193
73,9 180

- 6.6t
75.80  19.B0
B.80 1.30
76,65  19.80
6.42  1.02

18 19
.37 L1
1,50 1.76
0,438 2.05
1.15¢ 1,83
.34 .29
0.93#¢ 1,74+
1.4 2.34
0.92¢¢ 1,504
1,30 2,00
.43 .19
2,398 2.04
1,62 2,30
2718 1. 1144
1,53 1.9
1,73 1.95
1,37 1.66¢
1,21 2.00
1,28 1.70+
0.60%x 1,73#
1,36 .17
f.62 2,09
1,3t L8
.27 2.1
1.3 zZ.1l

- .03
.31 2.28
1,38 2.4

20

12,384

2.5+
2.0

2.3
21!5*
3.2

3.2
1.1
23.20
0.80

20

0.55
0.52
0.51
0.33
0.65
0.51
0.64
0,37%¢
0.40
0.64
0.67
0, 7344
2,624
0.58
0.59
0.48%
0.57
0.54
0.48¢
0.60
0.6
0.50
0.59
0.55
0.71#
0.57
1.524%

23

7,91
1.9
16.0
18.0

18.2
12,84
20.4

17.49
2,31
17.49
1.69

23

1,58+
1.62
0,754
1.63
1.90
1,68
2.02
1. 3648
1.80
1.81
1.97
2,05
0.98++
1.97
1.62
14134
2,814+
1,504
1.52¢
2.04
1.80
1,508
1.85
1.83
1.73
2,204+
2.00

24

4, B¢
2.4

16.4
16,0

19,684
14.2
15.4

16,00
1.80
15.60
1.20

24

0.34#
0.39
0.41
0.37
0.42
0.39
0.38
0.27%#
0.40
0.44
0.55#
0.53
1,908+
0.40
0.49
0.31#
0.46
0,974
0.39
0.39
0.48
0.38
0.36
0.33
0.49
0.41
0.10%#

25

1,34

5.68
b, 04
10,042
1.0

3.9
L2
5,784
2.9

4.00
0.80
3.92
0.48

25

1.00#
1.10
1.17
1.07
1.30
1.44%
f.44¢
0,083
1.20
1.41
1.24
1.38
0.64%#
1.31
1.07
1.01#
1.19
0.89%#
0.99¢
1.36
1.39
1.01#
0.36%#
1.30
1.97¢
1,724
1.19

26
L1

2,3t
3.0t
6,01t
1.088
2,94
1.6
2.4
1.5

1.6l
0.61
134
0.34

26

0.13
0.15
0.23
0.15
0.18
0.16
0.18
0.09++
0.20
0.3144
0.374+
0.26
0.798
0.17
0.20
0.12
0.22
0.17
0.17
0.16
0.27
0.13
0.15
0.17
0. 454
0.17
0.15

i 28

3.5** 2.5
Y
11.8
7,00
16,084
B.0tt
11.2
10.1
10.3

219 027

1.4 L10
12.12 10,20

0.9 0.80

2* 28

0.20
0.13
0.20
.14
0.17
0.32+¢
0.18
0.11#
0.10%+
0.20
0.32¢4
0.19
0.75#+
0.30%+
0.16
0.13
0.18
0.09++
0.25
0.13
0.22
0.16
0.12
0.09%
0.29¢
0.16
0.13




Organic C

SAMPLE:
i 12 14 13 16 17 18 19 20 23 24 25 24 27 28
LAB:

200,208 49 0,30 030 0.02¢ 1,60  4.00% 1.508% 0.50  {.40¢ 0.30#% 1.00¢ 0,108 0.30 0,20
43 (.14 3,848 0,28 0.17 0. 4LEE 1,258 0,99 1.59% 0478 [ 428 0298 1,02 0.14 238 0,12
4 0,208 5.50  0.608f 0,408 0,10 1,90 1,60 L.60#¢ 0,60 1,90 0,50 2.00# 0.40%¢ 040 0,20
5 0.4 4380 035 0.26 011 L3+ 116 217 053 189 0.3 LT 0.2 028 0.2
4 0.2 442 0554 0.428% 0,308 168 113 225 0.74e 1,80 0588 1,32 0434 0,308 0,304
47 0048 511 0428 0798 0478 2,298 155 2718 0864 2,17¢ 051 1,327 0.28¢ 043¢ 0,17
8 0.10 &2 0,30 030 0.0 2.00 f.B0# 230 0,70 190 0.40 130 0,20 040 020
49 0,408 514 O A 0.4 0,328 2103 2178 2,18 (.62 0.94#% (.48 L57H 0,26 0.52¢¢ .34H
50 0,07 550 0,35 0,638 O.46%¢ 2,208¢ 1.90#t 2,20 0,61 2,408 0.48 130 021 0.3 017
S10.09 417 030 0.9 0,06 125H 107+ 2,04 059 .84 037 L2 0.3 031 0.9
52 0.9 567 038 0.3 04 182 159 226 0.65 2,00 0.4 L3 0.4 0.M4E 0,20

10,206 4,80 0,508 0,408 0,208 1.40¢ 1,30 1.B0 060 L.BO 050 L2000 0.408 0508 0.40H
S 0,10 500 0,30 0.20 0.0 2,00 160 200 0.60 1,80 0,50 120 0.20 030 0.20
55 3.83# 7,858 0,55+ 3,828 3898 2,398 2,20# 2,32 0,324 2,90 0.20#t 117 0,308 0.45¢ -
80 0,12 538 0,35 009 017 184 1,38 217 0.65 1.B4 0.4 127 027 027 0.2
42 017 457 027 025 011 L7940 1.8 055 177 045 112 018 0.7 M
63 003 536 043 0,27 0.06 1.B8 160 2,27 065 194 0.4 135 018 0,39 019
b4 0,356 435 0426 0,008 0,11 152 1,39 2,00 0.69 1.89  0.27#¢ 1,008 0.008¢ 0.23+ (.21
b5 2.61%¢ 4,32 0.45¢ 3198 2,668 1,83 1.67% 188  0.61  2.46#¢ 0,50 105 0.29% 0.41% 0.2
&7 010 440 0108 0108 010 1,30+ 150 220 0,50  L70 0.208 1,20 0,20 0.60#

88 003 479 042 023 010 13 L95H L9 0.7 LB7 050 LI 027 0. 022
700 0,16 522 0,33 027 0t L7 125 090k 028k 218 O 0.Me 019 035 0.6
73019 B4 06288 0458 0,15 2868 2.338% 3848 1.09% 3048 0,726 2.068¢ 0.28¢ 0.52t¢ 0.28
740,19 489  0.42¢ 0,26 0,08 1,97 1.68% 2,02  0.62 192 O.M L4802 0,38 0.20
760,09 551 0.35 0,29 0.234 1,45 1,040 2,10 066 203 0.6 146t 024 035 0.23
9 0.9 553 0.27 0.7 0.27% L4 L4 222 0.6d 19T 046 L3 027 et 0.2
MED! 0.14 480 0,34 026 0.1 L7 L4 204 040 185 083 70,20 034 0.2
MADL 0.05  0.45 0.07  6.04 0.05 0.22 0.9  0.20 0,06 017 0.04 0.05 0.06 0.05
MEDZ 0.13 4.90 0.33 0.24 0.10 1.76 1.39 2,08 0.60 1.85 0.44 0.20 0.33 0.20
KAD? 0,03 0.33 0,05 004 0,03 016 042 015 0,08  0.12  0.05 0.04  0.04 0,04

0108




TABLE 2 -25-

CLAY (%)

RANKINGS OF DATA PER SAMPLE
SAMPLE: :
DUV NN U SRS NN U SN VAN |- RS ¢ AN (| R N L S ~ T N YR SUI‘

LAB:
t 1.8 183 17 29 185 2.5 85 BNy B ¥ AU 17 19 .5 2
i W5 4 Vil .3 375 0B 20,9 W3 N RS | 37 9.5 3.5 M3
43 IS AN 70 95 W3 4 VI I YY) 17 19 3.5 WS
& 1 19 10 i 32 L [V b1 9 B N 37 2 9.9 26,3 26
7 M5 19 17 18,5 9.5 3.8 %9 9.5 3 ¥ n3 7 19 265 2%

9 153 185 2 18.5 32 7 3 7 3 65 2 1ty 2 L5 B3
14 85 3 12 9 L3 16 ? 13 I (] 11,3 #35 & 5
5 & B35 £ 0N 18,5 28 3 28 B M5 W3 7 W3 B 1

1 45 225 17 35 165 185 18 W3 B 153 145 B3 12 18 3.3

7 153 12 6 i ] LA (/- S R v ) B . 5 B - I
9305 0.5 85 RS RN OWI B O[S MI D ¥ T U BB
2 ! 2 { 1 t l 1 ! | t | ! ! 1 i
2 205 M 8.5 2 25 2.5 M 15 23 9 11 37 N85 2 42.5
2 B 2.5 4 5.9 3.5 35 2.5 8.5 A5 B3 U 2%.5 18 2
26 8.5 105 17 4 375 3.5 831 17 18,3 29.5 1.5 19 26,5 39.5
27 0.5 105 29 B3 B 2 8.5 205 B 13 21 27 19 26,5 16.35
28 25 45 45.5 3 14 33 2 2.5 3% 32 1.5 4 2 26,5 345
29 28.5 38.5 38.5 42 18.5 25 b 2.5 1 37 8.5 3.5 3.5 303
30 L5 6 17 15.5 42 20 1.5 2.3 % 4 21 ] 19 18 26
RIS 1 37.5 38.5 45 45 23 28,5 39.5 4 4 4 H#.I3 MI 8 2.5
2 8 19 29 15.5 9.5 M5 45 39.5 4.5 32 37 37 29.5 40.5 26
33N 10.5 29 15,3 3§ #7 47 3.5 B 39 8 2 42 3.5 3.5
REI 1 44 29 1y 585 .5 4 3.3 &5 2.5 2 27 19 44 26
33 b 10.5 29 2 32 13 15. 2. 17 2 8 ] 4 33.5 163
37 3.5 32 10 41 2 10 8 ¥.5 7.5 3 9.5 12 7 10 16.5
38 3.3 3 42 15.5 18,5 28 34 3.5 MW 37 27 37.3 2.5 2%
¥ 203 3.5 17 2.5 3.5 M5 039 3.5 285 A 1.5 17 4 37.5 &5
2 83 & 29 28 25 2.5 2% 2. 17 27 21 17 12 18 14.3
43 2B 32 45.5 8 4 41.5 3.5 45 35 18.5 M4 37 44 42 44
# 17,35 188 7 43 14 13 10 10.5 135 13 11 1.y 9.3 13 5.5
5 10 15.3 17 23 23 12 14 21,5 17 9 b 27 19 13 6.5
46 7 2 3 219 183 1 6 2 13 &% 3 5 7 L35 2.3
47 1.5 35 1 36,9 32 8 i7 9.5 L3 32 2t 4.5 A2 26,5 343
48 455 4 29 3.8 25 #.3 3.5 4 4 47 47 42 295 4 7
5 38 3.5 29 1y 9.5 s 3 15 11.5 8 21 27 19 {0 1}
52 35 3.5 1 3.5 32 30 34 2.3 35 18.3 29.5 U7 12 26.5 1435
% 33 43 45.5 45 2 125 2.5 8.3 4.5 45 F 42 3.5 40,3 39.3
35 8.5 2 8 2.3 B b 7 4 43 3 11 3 9.5 43 2.3
9 U 3.5 29 1.5 9.5 35 35 15 35 39 9.5 37 37.5 10 8.3
60 115 M 5 21.3 42 9 4 8.3 10 13 43 27 7 7.5 5.3
82 25 10,5 29 28 32 21,5 20,3 273 3 24 29.5 27 37.5 .0 26
44 455 NS 3 41 18.5 17 20.5 13 21 16.5 4.3 17 19 26,5 3435
67 25 6 10 3 2 3 1! 13 13.5 153 145 17 4 18 16,3
73 2058 4 4.5 ¥ 4 2 2 46 2 32 43 & 47 18 4
74 8.5 2.5 29 7.5 9.5 |4 12 15 17 39 21 42 19 43 53
7% 25 4 42 B3 .5 4 23.5 275 8.3 3 %5 27 29.5 45 26
77 3.3 285 3 1.5 25 2 2005 4 45 21 44 37 29.5 18 16.3

WITH 47 LABS AND LS SAMPLES THE APPROXIMATELY SX TWO TAIL LIMITS OF THE RANK SUMS
ARE 532 AND 188. RANK SUMS EXCEEDINE THESE VALUES ARE MARKED WITH ##,




LAB:

-~ O L De e

12
14
15
16
17
19
21
22
23
27
28
fal
30
3
R
33
3
35
3
3
38
39
£
13
1
15
4
i
18
9
50
51
52
53
54
55
40
62
83
64
87
58
70
73
7
75
7%

RANKINGS DF DATA PER SAMPLE

pH—Hzﬂ
SAMPLE:

3l 12
28
535 3.5
40 28
i 23
32 38.5
40 il

2 M5
L il
155 M3
2 2.5
1 i

4 36,3
8.5 28
i 13
27 8.5
§ &
4 1.3
al 3
18 3
2 1.3
22 28
0 W3
173
40 28
30 b
A
4 5
11 4.5
11 LX}
40 A
40 36.5
53.5 #4.5
30 32

3 32

7 17.3
50 17.5
3.5 363
4 4.5
11 36,5
11 4.5
22 36.3
40 17.5
17 25
40 23.5
22 17.5
40 i1
29 17.5
22 17.5
40 36.5
38 30
15.5 445
28 9
40 17.5
22 i

14

4.5
.3
1.5

13,5
13.5
LN

43

30
34.5
13.9
.3
4.5
18.3
13.5
9.3
4.5
B3
34.5
4.3
24.5
4.5

33
48.3
4.5
54.5
LN
51
38
L)
18.5
24.5
34.5
43
43
43
4.5
4.5
17
3
24.5

18.5
13.5
LN
52
13.5

9.3
30

2

13

10
17
34
3.3
34
34

i
3!5
0.5

10
0.5

4.5
3

23
4.3
20
H
3
5
4
34
4
5

10
10

55
H
17
“"
10

3.5
H
50.5
53.5
3
34
k1
"
13
2
17
50.5
3
3
M
17
17
14
27

b

16

18,5
18.3
30.3
L
48
30.5

39.5
39.3

12
48

35
30,5
39,9
3
16
18.3
22,3
30.3
48
48
2
0.3
12
18.5
2,5
55
39.5

22.5
#

14.3
39.9
48
33
22.5
39.5
48
33
14,3
34

33

22.3
39.5
39.3

12

25

21,3
7

17

18
LH]
29
N
38.5
18
10
2.5

10
2
29
49.5
18
3
LH]

13.3
13

2.3
10

$9.5
38,9
38.5
3.5
13.5
3.5

51.5
35
45
53.5

22.3
25
38.3
38.5
29
L]
31,9
38.5
29

32.5
10
43
J2.3
18
38.3
18
22.5

8
10

18

16.5
45
32
39.3
32
12

12
24

u
45
%
2
i
16,3
36,3
19
32

43
39,3
32
35
14
51

54
45
45
10
12
24
3t
39.5
GH]
31
Y
)]
24
29
36.3

39.35
16.3
24
32
24
24

48
6.5

n26o—

19

2
12
2.5
8
3

42
8.5
3.3
i
LY
52
3.5
16
Y
3
8.5
21
20
16
8.5
31
3.3
2.3
2

L
i
49
35
37.9
45.5
16
3t
16
3
31
42
4
4.5
37.5
16

42
16
8.5
12
8.3
37.5
33

14

33
1

2.5
2.5
Bl
3.3
42,5
2.5
19
54
2.5
435
1
14,5
42.3
8.3
50
19
4.5
39
14,3

19
4.5
42,3
48
8
2
12
32
8.3
35.9
35
3
52
19
19
35.5
35.5
23.5
3t
32
42.5
35.5
14.5

29
14,5
35.9
10
21.35
82.5
48
23.3
4.3
46
4,5

23

2%
33
35
ol
3.3
113
3.3
31§
18.3
6.5

18.5
49
1.3
45
318
3.3
4.3
1.3
18.3
18.3
49
1]
1.5
3

19
6.3
3.5

4.3

41.3

33

3&
6.3

14

49

11.3

49

4.9

41.5

9

18.5

18.5

41.5

23

31,9

27

18.3

41.5

31,5

18.3

23

38
6.9

Y

24

28
39
28
16
48
16

23
16
9.5

9.5
48

3
39
9.5
i
12

1
23
48

32,3
39

21
T

16
55
39
39
28
16
39
39
28
32,3
48
54
48
28

32
28
48
39
23
39
23
16
20
34
9.3

K

23

46.5
30.9
30.5
14,3
363
4.5
4
14.5
3.5
145
3
46.3
14,5
PATK]
39
i
46,5
20
26
30.3

36:3
30.3
30,5

10

3

3.5
50.5
54.5
30.5
54.5

50,5
19
23.3
30.5
49
46.5
4
36.5
23.9

M
14,5

14.5
14.3
30.5
a2

14.5

A
4.3

26

35
35
26.3

33

4.3

4.5
3.3
32
41.5
19

45.5
5.3
33
163
163
3

26.3
26.%
33

35
33
54
33
26,5
30
22
49
19

35
45.5
48
ALLS
35
26.5
21
13.5
26.5
3.5
13.3
19
41.5
St
26.5
15
26.3

27

21.5
2.3
35
10.3
4.5
4.5
10.3
10.5
21,5

16
4.5
50
17
14.5
2
21
i
18
2.3
10.5
3
30
50
13
14,5
L

30
43.5
30
43.3

21
43.5
38
35
35
50
35
43.5
35

35
21.5
21,35
24
33
50
39
21

43.3
21

28

42
R
42
18
2
18
1
18
24,5

8.3
t
42
11
14,5
4.3

U3
2
283

28.3
33.3
42
14,5
2
30,9

42
53
18
33.3
2

33.5
42
33.3
28.5
33.5
30.35
42
33.35
8.3
42
33.5
33.3

28.3
30.3
30.3
24.5
13
48
18

SUM

394
482
466
423
338.3
249
268
340
326
225
320.5
348
376.5
208, 54+
302
350.5
303.9
42,5
283

380.3
22

Jed
399.3
344.5
309
210,35
690
268

484

% #
567

458 #+
397
364.5
349.5
509

481
450,544
624, 5%+
599
591.5
421.5
178.54¢
502.5
291.5
439
316.5
343
806.5
587
309.5
185 #
530
138.54

| T |

o




pH-H=20

RANKINGS OF DATA PER SWNPLE »
SANPLE: |
M2 15 6 17 % 19 0 B A X % N B
LAB: ‘ 1
® o1 L5 7 oW 25 7t BS 45 2 1T ot % 4 2 W

WITH 55 LABS AND 15 SAMPLES THE APPROXIMATELY 5% TWD TAIL LINITS OF THE RANK SUNMS
ARE 624 AND 216, RANK SUMS EXCEEDING THESE VALUES ARE MARKED WITH #t,

CEC

RANKINGS OF DATA PER SAMPLE
SANPLE: 1
12 4 15 16 17 1B 18 2 B AN B[ ¥ N

19 17 34 143 ¥7 b 7 b b 7 10 37 44 ]
4 4 22 23 19 39 i 27 20 20 32 24 40 33 30
3 10 23 21 8.5 7 45 45 3b 395 233 29 18.5 20 29
& 8 25 f2.5 1 i3 30 30 17,3 22 4.5 15.5 W4 14 10
7 13 21 12,5 19 8 47 4 33 37 36,5 4.5 3B.5 B3 2
? 52 2 b 40 43 33 2 3 { 3 1 2 23 2
16 43 4 29 | 4 25.5 1§ 30.5 49 b 3 29 8.3 90
12 M 36 48 22 9 39 35 28 23 26.5 50 17 383 19
14 34 38 4 29 27 27 32 42 46,5 38 L74 49 48 43.5
15 50 13 33 48 30 42 49 29 8 50 9.5 4 41 34
16 12 i 245 143 15 13 24 16 2 18 21 2L 22 22
17 13 10 19 13 293 2 3 f 2 { 3 9 3 3
19 29 12 9 35 28 49 44 26 35 44 4 16 12 2]
21 4 2.8 7 3 3 14 20 34 19 10 8 26 28 21
2 ¥ 16 51 19 26 1 ! 28 4 145 37 29 37 b
2203 3 19 25 22 3 39 4.5 395 4 3.5 M5 26 31
2 28 b 22 24 40 37 48 9 28 34 34 10 B.5 8
27 7 20 125 3 3 29 28 20 17 13 15,5 8 4 14
28 5§ 1 1 51 3 17 34 7 38 32 4 3 2 1.3
29 46 44 52 52 32 24 36 bN] 53 49 3 33 )] 32
I 30 4 23 17 19 25 24 32 20 36 20 32 25
32 & 48 35 34 34 12 17 39 4.5 28.3 29 4 35 43.3
3 24 125 16 16 44 42 2.5 77 22 18 18.5 14 14
#2035 W 10 2. 1.3 41 37 20 17 30.5 243 39 31 39
37 B 50 43 2.5 32 30 3 48.5 48 2 4 4 4.5 36
B 3 47 32 45 Ly 3 3 40.5 M 35 35 23 35 34
¥ 2.3 29 31 28 23 38 38 38 41,5 2.5 3.3 353 2 33
2 n 3l 47 4 4.5 4 47 30 6.5 4 L h] i 47 48
83 43 38 37 4.5 3% 40 4 45 3?9 8 4.5 35 4
4 2 2b 6.3 77 20,3 22 9 4 3 8 6.3 43 18 16
5 N 52 49 41 44 1 13 51 )| 1.5 48 52 50 33
4 18 21,5 b 3 33 14 18 23 9.5 A5 27 43 42 36
47 38 8 33 Ly 38 7 19 14.5 15 48 32 3.3 83 38
48 32 33 30 38 41 20 14 52 52 ] 49 4.5 32 51
LEA 9 26 10 19 10 10 8 8 17 9 12 30 1.5
30 30 7 3 ! 20.5 40 45 45 4.5 W3 W 31 26 28
3 1 14 8 2 1 8 b i1 9 4 4 6.5 14 7
336 4 2 24 18 48 50 10 30 43 38 i 11 14
M a2 i1 16,5 43 36 52 32 13 13 51 33 29 BS 23
55 83 3 4 33 33 3l 33 44 38 3 9.5 3.5 18 32
% 16 39 19 36 29,5 32 29 4.5 17 s 19 24,5 1B 41
7 8 3 4 30 4] 9 12 3 1 Y 6.5 ) A




LAB:

38
39
80
2
63
b4
b8
10
3
4

16

RANKINGS OF DATA PER SAMPLE

CEC
SANPLE:
1 12
0 4
25 15
b 13
10 19
17 f2
3 b
6 18
PAR
¥ 3%
i ¥
41 H

14

.5
30
b
7
I
15
37
15
39
2
£

13

8.3

17

4
12
30
L1
§2
39
2l

l
49

16

13
14

2

6
3
46
42
33
45
10
48

17

15
33
28
34
4
3
3
23,9
23
18
2

18

i1
33
26
31

4

8
il
4
16
2
5

~28-

19

&2
30.5
17.5
28
43.3
2
40.5
4.5
3
o)
12

20

14
A
12
29.5
33

3
10
4.3
34
11
26

23

16
25
1.5
21
26,3

2
19
30,3
33

b

5

24

20
12
1
17
2

2
3
3]
4
13
2

NITH 33 LABS AND 15 SAMPLES THE APPROXIMATELY 5% TWO TAIL LIMITS OF THE RANK SUNS

ARE 601 AND 209, RANK SUMS EXCEEDING THESE VALUES ARE MARKED NITH #+.

~ O N e - O

14
15
16
17
19
n
22
23
27
28
29
30
3
32
33
3
35
38
39
2
3
44
15
1
i7

Organic C.

RANKINGS OF DATA PER SAMPLE
SAMPLE:

12

2
11
33.3

35
10

3
19.5
49
39
3635
29
4.5
31.5
4.5
19.5
21
22

46.5
38
L7}
17
28

43.3
14
14
31.5

it

16.3

21.5
10
33
30
27

16,3
25
4
36
49.5
21,3
25

36
34

40
10
16.5
Y]

16,5
16.5
12
49.5
30
48
40

13

2

1.5
48
17
23
32
40

4
14,5
23
3
35.5
4
2

3
10
50
18.5

1.3
8.5
35.5
14.5
14.5

1.5
20.5
35.5
7.5
42,5
27.5
#
19

16

9.3
16
29.5
16
12
45
18,5

22,9
29.5
39.5
29.5
30
16

8.5
9

34.5
12
34.5
12
8.3

2.3

2.5
46
22.5
29.5
43
48

17

13

23.5
48
14
30
A5
32

18.3
32
28.5
42
17

44

22

11
4.5

23
40
31.5
20.5
20.3
12
28.5
18.5
6.3
39
8.5
25.5
30

18

21,3
30,5

18,9
28.5

15,5
27
49
39.5
50
3
43
21.3
12,3
14

20
39.5
32
12.5
18.3
17
23.3
51

37
10

34

19

13
i
28
13
46

10
49

22,5
37

26,3
47.5

18
19

22,5

34
9
12
31.5
31.3
45
4

3
42
30

20

13,
i
9.5
12,3
36.5

9.3
40

26
3.5
42.5
4
51
20
22
4.5
18.5
17
4.5
26
40

22
15
18.5
50

24
12.3
4
48

3

10
12.5

14,5
32
4.5
#

2
3
3
“

37
12,5

50
7.3

L
20
7.3
26,3
26.5
47
39.3
i

32
29.5
20
43

20

8.3
17.5
3.3
13.5
25
17.5
15

3.5
3|
28.5
47
4
51
2
39

33
48
17.5
17.3
37
1.5
1.5
10
23.5

42
8.3

49

45

PP B T

23

13
21.3

13
38

i
30
i
32
48

2

16
19
4.3
3.5

45.5
M

23.5
43
27
41

34.5
14,5
10.5
20.5

40
Y,
10.5

3.5
49
20.5

12
50
28.35
36.5
36.3

26

2
2

49
16
38.5
8.3
43
29
4

2

9.5
33

9.3
2
13.5
22

27
46
&
37.5
51
17
27

31.5
17
17
13.5
40.5
9.3
2.5
17
17
9.3

48.5
3.3
50

43.3

27

i
i

18
40

]
2
45
2
17

2

19.3
12
3.5
10
2.5
3
28.5

15.5
8
50
31
5t

26,5
23

19.53
19.5
40
12
12

15.3
23
15.3
4.5
37

44,5
42

28

30
14.5

13
36

45
3
39.5

23
27

28

28.3

28,5

SuM

b
374.3
156
261,35
46!

157 w

34
3843
319.5
297
304

SuM

u7
200 #
387.35
197 #
413.3
319
470.3
36. ¢
269
425.3
99 4
589,584
357.5
343.35
341.5
133
439.5
238.5
222.3
314,35
328
221.3
247.5
254.3
330
322
276
160 ¢
546
332
363
983, 54+
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Organic C.

RANKINGS OF DATA PER SAMPLE |

SANPLE: |

oo w5 B 7 B’ 9w w0 B H un W 2N 8 SUﬂ
LAB: ‘
8 145 30 16,3 383 23 83 4 48 & 122 AU 5 277 W BI
LU A 0 L R LR I VA T 15 R A T | 5 I R I
v 6 &5 N ¥ ¥ K8 K WI K3 B I WS W M
ST - A (B I O % I ¥ 63 7 WS 2 AN 1S % .3 194 12
2 W5 B 0B OB W B/ O WS WS OB W OB W
o % ¥ & WS N0OBF W n W A BT KW
4 145 3 16,5 W45 2235 K5 ¥ 25 % 0 &2 B85 2 KBa 283
6 205 4 30 1.5 B % B5 W WS A5 O} OW/I MS 8 4§
62 35 1|8 8 X ¥I R Own v B oo ow NN
8 40 8N Ny 12 WSO OH BB OB 2 WY BS
LNV Y L T T R I L R T R T X I
6 3l 2 &% 3 3 B 4 17 N”N5 K 2 13 K B M
7 145 15t 2 25 &5 W5 WS 7 w2 BS W M L5
8 24 25 40 205 25 4 &% 20 425 B 42 1@ K05 M 36S
03 WS BN ®S W ot 4 22 W 3N H
7335 51 S5 4 37 51 48 51 49 5t 50 51 435 445 M
4 385 27 4 2.5 185 M 42 25 N5 M 85 & I 0B MBS

76 103 45 30 33 41 13 b 30 40 42 33 +3.5 35 28,3 38
7m 4 4.5 10 29.5 42 24 28.5 40 NG F 33 4.5 40,5 43 42.5

WITH 51 LABS AND 15 SANPLES THE APPROXIMATELY Si TWO TAIL LIMITS OF THE RANK SUMS
ARE 578 AND 202. RANK SUMS EXCEEDIMG THESE VALUES ARE MARKED WITH #+,
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ANNEX
Part

tes

Laborator

ing

t

icipa

Secretaria de Agricultura INTA
Dr. H.J.M. Morras

Departamento de Suelos

1712 Castelar F.C.S.

ARGENT INA

CSIRD Divisi on of Soils
Mr. T.A. Beech

Private Bag no. 2

Glen Osmond SA S044
AUSTRAL.IA

Centre Nat. d 'Agro Fedologie
Mr. A. Koagbl evi

B.F. 988

Cotonou

EENIN

SNLCS~EMEBRAF A

Dr. L. Bezerra de Oliveira

Rua Jardim Botanico 1024 Gavea
22460 Rio de Janeiro RJ

BRAZIL

Land Resolurce Research Inst.
Dr. B.H. Sheldrick

Neatby Bldg. Centr. Exp. Farm
Dttawa Ontario Kl A O Csé
CANADA

Institute of Soil Science
Dr. Gong Zi-Tong

P.0. Box 821 .

Nanjing

CHINA

Institute ‘Agustin Codazzi
Dr. €. Luna Zambrano
Apartado Aereo &721

Bogota

COLOMBIA

Faculty of Agriculture

Prof. Dr. Shafic I. Abdel-Aal
University of Cairo

Giza

EGYFT

Bundesanst. Geowissenschaften
Dr. H. Lueken

Postfach 51 ©1 S3

3000 Hannover 5S1

GERMANY Fed. Rep.

Nat. Bureau of Soil Survey
Dr. V.A.K. Sarma

Regional Centre, Hebbal
Bangalore S6O 024

INDIA

Dept. of Primary Industries
Dr. R.C. Bruce

Meiers Road

Indooroopilly QLD 40468
AUSTRALIA

Institut fuer Bodenforschung
Prof. Dr. W.E.H. Elum

Gregor Mendelstrasse 33

A 1180 Wien

AUSTRIA

Geologisch Instituut
Frof. Dr. €. Sys

Kri jgslaan 281

S8 R 000 Gent
BELGIUM

Centre de Recherche d Ekona
Dr. 8S.N. Lyonga

FMBR 25

Buea

CAMEROUN

Anal ytical Services Laborataory
Dr. Y.P. Kalra

5320 122 Street

Edmonton Alberta

CANADA

INIA

Dr. Ing. E. Besoain M.

San Rosa 11610 Casil. 5427
Santiago

CHILE

Uniwversidad de Costa Rica
Centro de Inv. Agronomicas
Prof. Elemer Eornemisza S.
Ciudad Univ. ‘Rodrigo Facio’
COSTA RICA

ORSTOM

Dr. P. Felloux

70-74, Route d Aulnay
93140 Bondy

FRANCE

Research Inst.for Soil Science
Mrs. Dr. M. Redly

Herman Otto u. 1S

1022 Budapest

HUNGARY

Centre for Soil Research
Dr. M. Sudjadi

Jalan Juanda 98

Rogor

INDONESIA

So1l Institute of Iran
Dr. M.H. Roozitalap
Kargar Shaomali Avenue
Teheran

IRAN

Hokkaido Univ. Fac. Agriculture
Dr. Hiroki Imai

Kita 9, Nishi 9, Kita ku
Sapparo 060

JAFPAN

Soil Management Branch
Mr. Lim Han Kuo

Jalan Mahameru

Huala Lumpur 10-02
MALAYSIA

Soil Survey and Land Eval.Froj.
Mevr. M. Bovee MOZAMBIQUE
Koeriersdienst Maputo

F.RB. 20061

2500 EB  Den Haag

ISRIC

Dr. L.P. van Reeuwi jk
FP.0. Box 353

&700 AJ UWageningen
The NETHERLANDS

Soil Bureau DSIR
Mr. L.C. Blakemore
Private bag

Lower Hutt

NEW ZEALAND

I1.1.T.A.-NIGERIA

Drr. J.L. Pleysier
c/o 26 Dingwall Road
Craoydon CR? O EE
UNITED KINGDOM

So0il Research Division
Dr. Modesto R. Recel
P.0O. Box 1848

Ermita Manila
PHILIPPINES

Centro de Estudos Pedologia
Prof. Dr. Rui Pinto Ricardo
Tapada de Ajuda

1399 Lisboa, Codex
FPORTUGAL

Departamento de Edafologia
M. Tejedor o’ J. Hernande:z
La Laguna Tenerife

Islas Canarias

SPAIN

Min. of Agric. Soil Survey Unit
Mr. G. Thompson

Hope Gardens

Kingston 6

JAMAICA

Lab. of Soils Kyoto Univ.
Dr. K. Kyuma
Kitashirakawa, SBakyo ku
Kyoto 606

JAPAN

Centro de Edafologia

Dr. J.D. Etchevers
Colegio de Postgraduados
56270 Chapingo

MEXICO

Dept. Soil Science and Geology
Mr. L. Th. Eegheyn

Fostbus 37

Wageningen

The NETHERLANDS

Redri jfslab. voor Grondonderz.
Dr. F. Kadijk

Fostbus 115

6860 AC Oosterbeek

The NETHERLANDS

Forest Research Institute
Mrs. G. Nicholson

Private bag

Rotorua

NEW ZEALAND

Soil Survey of Fakistan
Dr. Gulam Saeed kKhan

P.0. Shahnoor Multan Road
Lahore

PAKISTAN

IRRI

Mrs. Ruby U. Castro
P.0. EBox 933

Manila

PHILIPPINES

Land and Water Develop. Div.
Mr. Noel Wills

FP.M.Bag 187

Freetown

SIERRA LEONE

{.and Use Division
Dr. W.D. Joshua
F.0.B. 1138
Colombo 7

SRI LANEA
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