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Stratigraphic sections of | sec¢des estratigrdficas da:

Period

periodo

QUATERNARY
Quartendrio

TERTIARY
Tercidrio

CRETACEQOUS

Cretdceo

JURASSIC
Jurdsico

LATE CARBONIFEROUS
Carbonifero Superior

EarLY CARBON.
Carb. Inferior

DEVONIAN
Devoniano

SILURIAN
Siluriano

PRE-SILURIAN
Pre-siluriano

PRE-CAMBRIAN
Pre-cambriano

(a) Amazon basin [ bacia amazonica

{b) Acre basin [ bacia de Acre

(¢) Marajé basin | baria de Marajé

PETROBRAS
(1960)
Formation
Sormagdo

Alter do Chio

Nova Olinda

Itaituba

Monte Alegre

Curui

Maicura

Trombetas

Uatuma

SAKOMOTO
(1960)
Thickness, lithology and formation
espessura, litologia e formagdo

70 m - sands, silts, clays
70 m — areias, siltes, argilas

600 m - light red to purplish sand-stones and
sandy shales - Barreiras (Tertiary)

600 m — arenitos ¢ folhelhos arenosos, vermelho-
claros a aroxeados - Barreiras ( Tercidrio)

500 m - red and white sandy shales and sand-
stones; cherts — Alter do Chio (Cretaceous)

500 m - folkelhos arenosos ¢ arenitos, vermelhos e
brancos, calcedonitos — Alter do Chio (Cretdceo)

Basalt and diabase
basalto e diabdsio

1500 m - anhydrite; rock salt; diabase; reddish
and greenish shales — Nova Olinda

1500 m — anidrita; salgema; dighdsio; folhelhos

avermelhados e esverdeados - Nova Olinda
450 m - lime-stones; anhydrite; shales — Ttaituba
450 m - caledreos,; anidrita; folhelhos — Itaituba

200 m — white sand-stones - M. Alegre
200 m - arenitos brancos — M, Alegre

350 m - black and grey shales - Curud

330 m - folhelhos pretos e cinzentos — Curud
350 m - sand-stones and shales - Maicura
350 m — arenitos e folhelhos - Maicurit

50 m - slabby sand-stones — Trombetas
50 m — arenitos lodosos — Trombetas

Igneous and metamorphic rocks
rochas igneas e metamdrficas

PETROBRAS
(1960)
Formation
Jormacgdo

Pebas
Ramon

Rio Branco

Divisor
Rio Azul

Moba

Formosa

OLIVEIRA
(1956)
Formation and lithology
Jormagdo e litologia

Pebas — dark or light grey sandy shales
Pebas — folhelhos arenosos cinzas claros ou escuros

Ria Branco - chocolate coloured sand-stones and
red shales -

Rio Branco — folhelhos vermelhos € arenitos cor de
chocolate

Rio Acre - light grey gypsiferous shales, concr.
Rio Acre — foihelhos gipsiferos cinzas claros, concr.
Divisor - white sand-stones

Divisor — arenitos brancos

Rio Azul - shales and lime-stones

Rio Azul - folhelhos e calcdreos

Maa — white sand-stones

Mééa — arenitos brancos

Basalt and diabase
basalto e diabdsio

PeTr1 (1954)— Cururt well { pogo de Cururi

Period Lower boundary and lithology
periodo limite inferior e litologia
Holocene clays
Holoceno argilas
Pleistocene 245 m —silts
Pleistoceno 245 m1 — siites
Miocene 740 m - silt-stones; shales
Mioceno 740 m - siltitos; folhelhos
Miocene? 1692 m — medium to coarse grained sand-stones
Mioceno? 1692 m — arenitos de textura média a grosseira
Eoc.-Oligoc. 2020 m - silt-stones; shales
Eoc.-Oligae. 2020 m - siltitos; folhelhos
Eocene? 2580 m - fine grained sand-stones
Foceno? 2580 m - arenitos de textura fina

Igneous and metamorphic rocks
rochas igneas e metamorficas
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(d) Maranhio basin | bacia de Maranhao

(d) Maranhio basia (continued) [ bacia de Maranhdo ( continuado)

Period
periodo

QUATERNARY
Quartendrio

TERTIARY-
PLIOCENE

Tercidrio-
Plioceno

TERTIARY
Tercidrio

Late
CRETACEOUS TO
TERTIARY
Cretdceo
Superior a
Tercidrio

CRETACEOUS
Creticeo

Jurassic
Jurdsico

JURA-TRiASSIC
Jura-Trigsico

PETROBRAS (1960)

Formation
Jormagdo

Undifferentiated
ndo diferenciado

Perizes

Undifferentiated
ndo diferenciado

$ao Luis
Pirabas

Itapecuri

Codé

Corda
Diabase

Sam-
Pastos |baiba

Bons

IMoluca

Thickness {m)
espessira

0-30

0-130

0-60

0-55

0-20

35-250

5-40

20-65

0-100

60-225

Lithology
litologia

Beach and stream deposits
sedimentos fluvigis ¢ ma-
rinhos
Clays
argilas

Continental sand-stones,
sili-stones and shales
arenitos, siltitos e folhelhos
continentais

Continental sand-stones,
silt-stones and shales
arenitos, siltitos e folhelhos
conlinentais

Marine lime-stones and
shales

caledreos e folhelhos ma-
rinhos

Continental sand-stones,
sili-stones and shales, with
locally some marine shales
and lime-stones

arenitos, siltitos e folhelfios
continentais, com algunas
ocorréncias locais de cai-
cdreos e folhelhos marinhos

Fresh to brackish water
bituminous shales, and
lime-stores

Jolhelhos betuminosos de
dgua doce a salobra, e
calcdreos

Fluviatile sand-stones and
shales

areniros e folhelhos fuviais

Dikes, plugs, sills and flows
digues, tampies, sills e der-
rames

Continental and partly
marine sand-stones, silt-
stones, shales and lime-
stones

arenitos, siltitos, folhelhos
e calcdrecy comtinentals e
parcialmente marinhos

CAMPBELL
(1949)

Barreiras

Pirabas

Serra Negra

Codd

Grajan
Diabase

Sambaiba

Pastos
Mo- | Bons

tuca
Caxias

BARBOSA
(1962}

Urucuia

Codo

Grajaa

Corda

tins

Diabase

Pastos

Sam-
am Bons

baiba

Mo-
tuca

Itagua-

. CAMPBELL
PETROBRAS (1960) (1949)
Period Formation  Thickness {(m) Lithology
periodo Sformiacéo espessira litologia
Pedra de Fogo 0-350 Continental and some
shallow marine lime-stones,
silt-stones, sand-stones
and cherts; locally gypsum
and anhydrite
LATE CARBONI- caledreos, siltitos, arenitos
FEROUS e calcedonitos, continentais
Carbenifero e alguns marinhos rasos;
Superior ocorréncias locais de gip-
sila e anidrita
Piaui 30-330 Shallow marine sand- Piaui
stones, silt-stones, shales
and lime-stones
arenitos, siltitos, folhethos e
calcdreos marinhos rasos .
Poti
Poti Continental and some Cam-
EArRLY CARBONI- shallow martne sand-stones, po
FEROUS with shales and silt-stones Mai-
Carbonifero arenitos continentals e al- or
Inferior alguns marinhos, com fol-
helhos e siltitos
LATE DEVONIAN Longd 120-528 Dar!( grey to black shallow  Longa
- marine shales
Devoniano i .
Superior fc:lhe oS marinos rasos,
cinzentos a prefos
MIDDLE Cabegas 200450 F luviatil'e and some shal-
low marine sand-stones
DEVONIAN s .
Devoniano Médio aren.rros fluviais e alguns
marmhos rasos
Pimenteiras 90-270 Shallow marine shales and
silt-stones, with some sand-
EARLY DEvVONIAN stones
Devoniano siltitos e folthelhos marinhos
Inferior rasos, com alguns arenitos
Serra Grande 130-750 Continental sand-stones

Pre-CAMBRIAN
Pre-cambriano

arenitos coniineniais

Igneous and metamorphic
rocks
rochas igneas e metamdr-
Sficas

BARBOSA
{1962}
Pedra de Fogo
Piaui
Poti
(Superior
Tillito
Longa {Caro-
lina
Inferior
Ipiranga
Cabe- |Qeiras
cas Passa-
gem
Pimenteiras

Serra Grande



Notes Appendix 9 / chamadas Apéndice 9

* estimated by graphical interpolation on summation curve / estimado por interpolacdo grifica em
curva cumulativa.
+ (Profile 5 / Perfil 5): see sample 96-2 of Table 7 | veja amosira 96-2 da Tabela 7.
++ (Profile § | Perfil 5): see sample 96-5 of the Tables 7 and 8. Figs. 14a—¢ and Photo 10 / veja
amaosird 96-3 das Tabelas 7 ¢ 8, Fivuros Ida—e ¢ Fore 10,
+++ (Profile 18/ Perfil [8): ;eegsample 178-4 of the Tables 7 and 8 { veia amosira 178-4 das Tabelas
e8.
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No.
prof.
descr. Hori-
descr.  zon
de hori-
perfil  zonte

Dcpth
profun-
didade

cm

0-10
10-30
30-60
60-110

0-10
1040
40-150

150-225

0-40
40-100
100-150
150-220
220-330

0-15
15-70
70-110

120-140
150-170

0-5
5-15
15-30
40-100
100-140

0-30
30-90
120-260
260-300

0-3
3-20
20-100
100-150

Granulometric composition of fine earth
composicdo gramufométrica da terra fina

coarse sand
areia grossa

[ 8]
SRR

43.5
325
30.1
18.7
26.3

32.3
37.0
36.9
39.1

11.8

38
2.6

fine sand
areia fina

28.7
28.1
23.6
18.4
17.8

77.4
69.2
59.1
38.1

72.5
67.7
50.9
49.6

41.1
334
26.2
4.7

22.4
15.2
9.8
9.1

silte

silt

Ya

&

0.05-
0.02

mm
si.

209
25.5
249
26.3
21.8

clay
argila

<
0.002
mm

10.1
16.7
28.9
48.8

17.9
21.6
371
36.5

6.9
13.9
21.4
36.6
341

[l
W S 0060 LA

w
L= L = ]

16.5
21.9
29.8
22.8

533
71.3
82.1
815

silt-Int./sifte-Int.

clay/argila

0.58
0.49
0.24
0.21

0.40
0.38
0.27
0.32

1.60*
1.08*
0.70*
0.52*%
0.38¢%

0.20
0.13
0.13
0.05
0.30

0.61
0.35
0.24
0.18

0.25

0.05
0.08

silt-USA/silte-US A

clay/argila

1.29*
1.02*
0.45*
033+

0.73*
0.65*
0.40*
0.44*

3.03
1.83
1.16

1.15*
0.55*
0.37*
0.31*

0.34%
0.15*
¢.07*
a.11*

‘Natural’ clay
argila ‘natural’

PN

b
o

——
SO~
aonw

31
0.2
20

10.5
119

Fine earth attacked by:
ataque da terra fina por:

H.30,, d = 1.47

Si0,
%

5.19
8.11
13.10
22.57

7.81
9.22
18.27
20.12

2.75
5.80
2.19
16.76
16.69

7.68
9.87
14.67
10.76

23.53
28.58
3349
3582

Al O,

A

4.18
6.69
10.98
18.89

6.34
8.42
14.62
15.45

2.21
519
7.78
13.17
13.34

6.87
3.13
11.75
8.85

21.65
27.26
32.08
34.82

Fe,04

%

0.69

1.98
EN

245

5.76
3.49

0.20
0.40
0.31
2.03
3.65

0.33
1.22
2.84
1.61

1.03
2,05
246
2.36

TiO,
%

0.33
0.40
0.52
0.67

0.41
0.47
0.58
0.58

0.26
0.46

C.80
0.77

0.41
0.48
0.51
0.47

0.94
1.12
0.93
1.18

Si0,: AlLO,

2.11
2.06
2.03
2.03

2.09
1.86
212
2.21

2.1
1.90
2.0%
216
213

1.50
2.06
2.12
2.07

1.85
1.78
1.77
1.75

8i0,:(ALO,; + Fe,0,)

1.99

1.81

1.76
1.88

1.85
1.79

1.69
1.68

Moisture equivalent
equivalenre de umidade

19.2
20.2
287
29.5

11.5
143
17.2
247
232

25.0
16.5
20.6
17.1

28.5
27.5
29.6
310

C
org.

%

0.51
0.47
0.32
0.21

1.12
0.53
0.34
0.15

1.26
0.18
0.17
0.09
0.11

110
0.20

0.15
0.15

333
0.22
0.09

2,35

0.36
0.27

pH
H.O

TR
g
5 o
& 3 ©
» £ 35 88
58 § & Eu
83 E»3 23
D oy = = -3 L ?,.
£y Z3§ 3§
Q9 = b
<8 £3% 83§
m.e./100g m.e./100g 9
Ay T v
2.28 294
2.36 14.4
2.38 15.1
3.98 8.0
2.04 5.79 8.5
2.00 3.58 8.9
4.00 5.07 6.5
5.61 7.36 4.8
0.81 5.67 13.6
0.64 2.34 19.2
1.29 2.85 17.2
3.17 4.75 9.7
2.76 442 10.6
5.74
4,20
2.55
393
71.37
0.8
04
04
98
1i.5
3.04 16.47 3.2
1.56 343 11.1
2.48 3.66 10.9
1.08 2.16 255
0.25 9.86 376
0.70 5.50 255
0.66 4.23 27.2
045 4.27 27.9

Textural ratio
relacdo textural

x
>

2.90

1.86

2.16

378

11.3

<1.84

1.31
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prof.

deser.
descr.

de
perfil

10

11

13

14

15

16

Hori-
zZon
hori-
Zonte

Depth
profun-
didade

cm

0-5

540
40-80
80-150

0-70
70-140
140-170
170-230
230-325

0-30
30-60
60-270

0-10
10-25
25-60
60-225

0-50
50-140
140-175
175-250
250-320

0-5
5-30
30-50
50-80
80-100
100-120

4-20
20-90
90-130

Granulometric composition of fine earth
composicdo granulométrica da terra fina

coarse sand
areia grossa

23.1
247
124
18.4

fine sand
areia fina

=350

34.0
28.2
29.0
20.3
210

39.6
340
18.9
12.5
13.4
15.6

367
334
20.5
21.6

VP

Yo %
0.05- 0.02-
002 0002
mm mm

si, si,

69.8 6
58.8 3.0
429 3.7
353 6.7
88.0 1.8
84.6 2.6
824 34
85.5 28
84.6 2.0
69.0 13.1
48.8 2.9
26.3 17.9
88.2 7.8
85.7 8.5
71.4 9.6
594 10.3
21.9
23.0
225
29.4
45.6
389
40,7
43.9
46.8
54.6
52.0
226
21.1
21.4
19.3

clay
argila

14.7
32.1
48.5
53.1

17.6
41.2
523

39

18.7
30.0

5.8

10.9
28.1
24.8

11.0
17.1
329
381
30.7
30.8

17.6
15.8
45.7
40,7

silt-Int./siite-Tnt.

clay/argila

0.24
0.09
0.08
0.13

0.90
0.45

0.47
0.48

0.74
0,24
0.34

2.00
1.52
0.51
0.34

1.90*
1.89%
i.i0*
0.71*
1.29*

1.90*
1.23*
0.85*
0.81*
1.24*
1.17*

0.63¢
0.70*
0.27*
0.29*

silt-USA/silte-USA

‘clayfargﬂa

0.90*
0.39*
0.21*
0.24*

2.50*
1.21*
0.91*
1.7+
1.20*

L31*
0.39*
0.35*

4.10*
2.50*
0.68*
0.60*

3.78
3.33
2.06
1.05
1.84

3.54
2.38
1.33
1.23
1.78
1.69

1.28
1.34
0.47
0.47

“‘Natural’ clay
argila ‘narural’

Fine earth attacked by:
alague da terra fina por:

H,80,, d = 1.47

5i0,
%

6.13
14.88
21.46
24.18

0.52
1.81
3.43
2.81
2.55

8.17
17.25
22.61

347
376

13.43

2.86
312
4.88
12.43
11.22

5.52
7.80
15.84
19.37
17.60
16.67

9.75
3.30
21.66
18.30

ALO,
%

4.63
11.24
17.69
21.26

1.02
3.03
3.39
2.51
215

6.04
14,28
18.07

1.64
2.69
5.85
10.21

1.69
232
3.36
8.39
878

244
4.76
9.71
12.15
11.09
10.69

5.68
5.51
15.48
13.54

F6303
%

1.41
2.62
3.44
3.03

0.70
0.60
1.61
1.61
0.40

0.72
1.54

0.50
0.80
2.03
348

0.10
0.20
0.61
2.48
312

1.62
3.85
6.16
1.24
4.11
4,72

245
3.02
5.34
4.48

TiO,
%

0.96
1.05
1.01

0.17
0.20
0.25
0.25
0.17

0.43
0.62
0.66

0.20
0.26
0.37
0.47

0.25
0.27
0.29
0.42
0.45

0.62
0.54
0.47
0.67
0.47
0.54

1.61

1.49
1.42

Si0,: AlO,

223
2.25
2.06
1.93

0.87
1.02
.75
1.90
202

230
205
213

3.59
2.38
222
2.24

2.87
2.29
2.47
2.52
217

3.85
278
217
21
2.70
2.65

292
2.56
2.38
230

Si0,: (A0, + Fe,04)

1.89
1.96
1.84
1.77

0.60

1.34
1.35
1.80

214
1.92
1.68

3.0

1.82
1.84

2,717
217
2,22
2.12
1.77

27

o
=
8

2

Moisture equivalent
equivalente de umidade

13.8

18.0
220

9.6

12.3
19.5
220

14.9
14.9
23.6
27.6
26.4
24.6

239
27.2
16.6
24.3

0.34
0.23
0.11
0.01

043
0.19
0.10
0.05
0.06

313
0.42
0.21

1.08
0.35
0.21
0.15

0.86
0.16
0.14

0.06

1.80
0.68
0.36
0.26
0.19
0.15

242
0.35
0.39
033

Active acidity

acidez ativa

m.e./100g m.e./100g %

(AD*

0.73
0.49
0.49
0.24

0.24
0.24
0.24
0.40
0.52

336
492
7.80

0.28
0.52
1.71
4.48

1.47
1.13
1.66
2.69
0.88

0.45
1.83
3.95
5.76
4.66
436

0.24
.73
1.81
2.86

Potential cation exchange

capacity
capacidade total de troca

T

27
1.81
1.36
1.17

1.02
1.00
0.88
0.92
0.99

12.34
5.85
8.89

293
1,52
314
5.49

509
2.66
3.39
7.78
11.39

8.16
4.62
7.81
9.32
9.99
1.79

13.25
4.15
11.77
8.12

Base saturation
saturagdo de bases

o
Y
19.9
26.7

40.4
57.3

42.0
40.0
54.5
45.3
39.5

4.9
12.0
10.9

45.1
474
354
21.8

13.6
28.9
27.1
53.1
80.3

46.3
22.5
18.3
16.4
373
226

4.8
325
62.2
403

Textural ratio
relacdo textural

B/A

217

1.76

1.78

2,59

2.48

2.53

2.74
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prof.

descr.
descr,

de
perfil

17

18

19

20

21

23

Hori-
Zon Depth
hori-  profun-
zonte  didade
cm

A, 0-15
A 0-15
Ay 15-20
B,-C 20-55
B,,-C*+t+ 55-100
B.,-C  100-180
Ay 0-10
A, 10-70
B, 70-120
B,-B; 120-350
C 350-550
A, 0-10
A, 10-80
B, 80-160
B, 160-250
A, 0-5
Ay 5-80
B,-B: 80-220
B, 220-280
A, 0-15
A, 15-30
B, 30-50
By, 50-75
B, 75-110

Granulometric composition of fine earth
composicdo granulométrica da terra fina

coarse sand
areia grossa

3¢

igs

CO.8.

316
17.5
10.3
16.5

338
13.8
13.0
24.5

36.4
320
279
23.0
20.3

areia fina

24.2
25.0
20.9
19.1
18.7

78.5

27.9
49.3
28.8
24.8
28.8

223
13.8
£5.2
12.8
14.5

36.7
237
24.7
314

41.5
373
26.4
19.8

9.9

19.8
19.8
215
18.5
20.2

149
11.6
154
20.4
28.4

8.1

52.2
30.2
4%.4
55.4
50.1

54.3
70.2
64.7
59.9
54.9

219
54.3
335.6
45.6

17.1
39.7
527
42.6

280
322
42.0
49.2
53.8

silt-Int./sifre-Int.

clay/argila

1.22

.38
0.66

0.33
0.40

0.27
0.17
0.24
0.34
0.51

0.45
0,08
0.17
0.14

0.44
0.23
0.15
0.31

0.18*
0.17*
0.12*
0.10*
0.08*

silt-USA/silte-USA

clay/argila

2.22¢

0.54*
1.05*
0.61*
0.49*
0.60*

0.40*
0.24%
031+
0.45*
0.64*

0.73*
0.15*
0.25%
0.24*

0.82*
0.38*
0.23*
0.40"

0.41
034
0.22
0.18
0.13

‘Natural’ clay
argila ‘natural’

PN

=]
[e]

Pt
o

23.0
12.8
2237

8.8

216
328

4.5
236

3.7
228

9.1
13.6

Fine earth attacked by:
arague da terra finag por:

H;50,, d = 147

Si0y
%

443

25.99
16.70
21.53
25.76
2276

4.7
29.21
3242
31.88
3242

10.43
21.66
26.82
20.17

7.95
17.18
26.55
25.42

12,17
12.87
16.25
18.63
20.45

Al,0, Fe,0,
% e
1.95 1.21
14.25 4.52

92.01 3.50
14.15 6.04
18,32 6.34
16.60 421
23.19 310
3094 3.29
36.42 4.51
36.09 4.06
3119 2.03

7.82 5.51
19.25 9.16
22.66 1291
16.89 5.15

5.87 284
15.49 366
25.26 4.72
23.68 kX:»)
10.78 2.63
12,07 303
1528 324
17.38 385
18.95 4.06

TiO,
%

0.56

0.52
0.48
0.55
0.69
0.65

1.15
1.29
1.23
1.31
1.27

0.88

1.35
1.35
1.10

0.53
0.89

0.88

0.92
1.02

1.11
1.1

Si0,: ALO,

3.86

310
35
2.59
2.59
233

1.717
1.61
1.51
1.50
.77

2.27
191
2.01
2.03

2.30
1.88
1.79
182

1.92
1.81
1.81
1.82
1.83

Si0:(ALO, + Fe,0;)

2.76

2.58
2.53
2.03
1.96
2.01

1.63

= = Moisture equivalent
m =3 equivalente de umidade

19.6
38.5

339
320
30.4

320
316
321
305
325

17.3
238
24.4
19.8

16.7
20.9
25.1
248

C
org.

%

0.73

1.81
.93
0.92
0.28
0.19

344
0.85
0.34
0.13
0.06

275
0.49
0.17
0.10

3.63
0.71
0.29
0.09

1.08
0.69
0.40
0.40
0.30

pH
H,0

Active acidity

acidez ativa

7.12
4.76
8.32
10.30
7.52

1.20
0.91
037
0.24
0.45

0.53
1.43
1.59
1.30

1.10
1.10
0.73

1.34
1.05
0.77
0.39
0.33

& g
c =3
= 3.
S =
5 = g
£ % E$
2 o ®%
14 b i
223 2%
53¢ 38
SHE 3%
B oo M=
m.e/100g %
v
2.54 287
15.80 333
10.55 275
12.29 15.1
12.42 14,5
10.65 226
13.70 239
5.80 11.0
397 17.1
291 16.2
246 17.5
9.29 339
189 16.2
3.31 19.9
222 18.0
12.82 20.4
5.97 11.2
3.65 16.4
2,29 20.5
493 11
347 10
224 16
223 17
207 18

Textural ratio
relagdo textural

=
>

125

1.00

1.46

1.84

1.60



Appendix 10/ Apéndice 10

No.
prof.
descr.
descr, No,
de lab.
perfil IQA

Hori-
zon
hori-

zonte

Depth

profun-

didade
cm

Coarse gravel

cathaus

Eyvse

Co.E.

Fine gravel
cascalho

=

ERS
3

fg.

Fine earth
terra fing

AR

R
35

fe.

Kaovmmc YeLLow LarosoL (,Ortho), very heavy textured

24 32,681
32,682
32,683
32,684
32,685*

A,
A,
B,
B,
C

0-2
2-20
20-60
60-150
150-250

0
0
0
¢
0

0.1
0.2
0
0.1
0

99.9

99.8
100

99.9
100

Granulometric compasition of fine earth
composicdo graniloméirica da terra fina

23

8 = s
oo e .=
o b & ¥
s 2s
W W
2§ &£8§
o

pA

2.0-

(]

[3¥)

oo
- 2 2
# 3 Qe

4.0 11.2
1.9 8.0
0.9 5.8
0.7 13.7
0.6 10.2

74.6
829
83.5
739
75.0

o
. R
o5 E&
52 %
5y =3
3% 9%
Z§ E%
%
n.c.
233 69
330 60
0 100
0 100
1] 100

Apparent bulk density
massa espec. apareinte

o W
o &
S

Real bulk density
massa espec. real

Fine ¢arth attacked by:
ataque da terra fina por:

H,50,,d = 1.47

28.80
30.82
33.66
33.85
32.50

ALO, Fe,0, TiO,
ps s Yo
2554 829  1.02
2960 874  0.89
3242 993 083
3294 1038 0.77
3340 954 1.0

* 78 % hyaline quartz grains, some of them rolled, others corroded; 209 sanguineous iron concretlons and cream-coloured clay concretions; 2%; vegetal detritus parts; traces

and magnetite

Kaounrmic YerLow Latosow (,0Ortho), medium textured

25 32,691
32,692
32,693
32,694
32,695

Ay
As
B,

B!l
Ba

0-20
20-70
70-140

140-220

220-320

0
0
0
1]

o

0
0
0
1]
0

9.1 13.2
68.4 16.4
68.5 143
62.7 16.5
62.2 16.4

1.0
0.8
0.4
1.0
0.4

6.7
14.4
16.8
19.8
21.0

1.8 73
1.9 45
10.1 40
0 100
0 100

4.11
6.95
8.62
92.31
9.44

3.80 1.21 0.34
6.29 1.72 0.57
7.77 1.72 0.67
8.55 1.92 0.64
8.69 1.82 0.64

P.O,

%

0.05
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

Si0;: ALLO,

1.92
1.77
.77
1.75
1.65

1.84
1.88
1.89
1.85
1.85

Si0,: (ALO, + Fe,0,)

~
4

1.59
1.49
1.48
1.45
1.40

of muscovite, turmaline

1.52
1.60
1.65
1.62
1.63

* 1009 hyaline and lacteous quartz grains, some of the hyaline ones rolled; some of the grains are corroded, many have a ferruginous vernis. Traces of dark iron congretions, turmaline and staurolite

KaoLmitic YeLLow Latasor, Compact phase, very heavy textured

26 32879 A, 0-3 0 0.1 99.9 9.3 15.8 14.6 60.3 338 44 25.56  22.62 349 1.36 008 192 175
32,380 A, 340 0 0.6 99.4 49 11.7 8.2 752 173 77 3141 2891 379 1.97 007 185 170
32,881 By 40-90 0 0.1 99.9 28 5.7 7.0 84.5 0 100 3423 1282 4.10 1.85 006 177 164
32,882 B, 90-130 0 0.1 99.9 2.5 7.4 10.5 79.6 0 100 3546 33.18 4.00 1.60 006 182 1.69
32,883+ C 130-180 0 0.3 99.7 23 6.3 84 83.0 0 100 31537 347 389 1.58 007 180 1.67

* 839 hyaline quartz grains, many of them rolled, some corroded; 5% vegetal detritus parts; 109 lacteous clay concretions and khaki-coloured clay concretions; 2% dark and sanguineous iron concre-
tions; traces of magnetite and rolled turmaline

KaoumnTic YeLLow Latosor, Compact phase, rather heavy textured

27 32,673 A, 0-30 0 0 100 55.0 27.1 3.0 14.9 59 61 7.40 6.02 1.1l 0.60 003 209 1.87
32,674 A, 30-60 0 0 100 38.7 249 24 340 178 48 1426 1245 1.92 0.94 003 195 177
32,675 B, 60-120 0 0 100 36.5 25.6 2.6 353 124 65 1504 13.02 2.03 1.06 003 19 179
32,676 B, 120-170 0 0 100 42.5 24.5 24 30.6 0 100 1351 1202 1.72 0.94 003 191 175

KaoLiniTic YELLow LATosoL, intergrade to REp YetLow PopzoLic siol, rather heavy textured

29 32,866 Ay 0-5 0 0 100 30.1 29.2 7.6 331 155 53 1484 12,34 1.12 0.6} 003 204 193
32,867 A, 5-15 0 0 100 259 269 7.5 319.7 226 43 17.91 15.20 1.32 0.82 0.03 200 1.90
32,868 A 15-50 0 0 100 11.5 26.7 7.1 547 0.8 99 2471 21.63 1,32 1.06 003 194 1.87
32869 A+B 50-70 0 0 100 10.3 227 6.1 60.4 0 100 2627  23.89 1.32 1.06 0.03 187 181
32,870* B, 70-140 0 0 100 2.6 209 6.3 63.2 0 100 2779 2582 1.42 1.19 003 183 177
32,871 B 140-190 0 0 100 9.0 20.2 2.3 61.5 0 100 28.76  26.67 1.32 1.27 003 183 178
32872 C 190-250 0 0 100 6.7 20.2 10.9 62.2 0 100 29.09 28.16 091 1.27 002 L7 1.72

* 32 870: 989 hyaline quartz grains; 2%; vegetal detritus parts; traces of turmaline and magnetite.

turmaline.

* mineralogical composition of the coarse sand fraction / composicde mineralogica da fracéo areia grossa.

32,872: 10094 hyaline quartz grains; traces of lacteous clay concretions, vegetal detritus parts and



3
]
ERY
Hori- ¢ %
on 5%
hori- £ g
zomte E T
£/100 g
M.E.
(KYL, vn)
Ay 347
A, 134
B, 34.0
B, 34.2
C 336
(KYL, m)
A, 4.8
Ay 83
B, 9.4
B, - 94
B, 10.1
(KYL, cyn}
A, 316
A, 294
B, 31.7
Bs 326
C 320
(KYL, Cra)
Ay 93
A, 16.8
B, 17.2
B, 14.6
(KYL-RPrp)
Ap 222
A 20.6
A, 251
AB 26.1
B, 25.7
B, 25.1

C 244

3l
1.29
0.69

0.27

0.83
0.42
0.25
0.18
0.13

2.59
0.96
0.63
0.48
0.38

0.65
0.46
0.25
0.22

245
1.27
0.54
0.45
0.29
0.21
0.09

total

%

0.33
0.13
0.08
0.05
0.03

0.06
0.03
0.03
0.02
0.02

0.30
0.12
0.08
0.06
0.05

0.06
0.05
0.03
0.03

0.22
0.10
0.07
0.06
0.06
G.65
0.03

C/N

rH

"H,0

KCl

Cation exchange complex/complexo de troca cationica(m.e.f100 g)

exchangeable metallic
cations

bases trocavels

PO,
available
assimilgvel
mg/100 g

Truog Bray
0.5 1.2
04 04

0.2
0.1
0.1
0.4 1.1
04 06
0.2
0.2
0.1
06 25
04 05
0.2
0.1
0.1
04 1.2
0.3 0.3
0.2
0.2
0.8 1.4
0.5 0.9
04 05
04
0.2
0.2
02

Ca*t Mgt

0.87 098
0.56
0.49
0.47
0.45

0.48
0.32
0.28
0.28
0.28

L11  0.80
0.76
.51
0.51
0.47

0.54
0.69
0.95
0.58

0.33 090
0.6l
0.47
0.36
0.39
045
0.45

K+

0.26
0.14
0.12
0.09
0.09

0.06
0.08
0.06
0.07
0.06

0.12
0.10
0.13
0.11
0.1t

0.11

Nat

0.07

0.03
0.03
0.03

0.03
0.04
0.03
0.03
0.03

0.08
0.06
0.11
0.04

0.08
0.10
0.08
0.12

0.05
0.03
0.02
0.02
0.02
0.03
0.02

sum of cations
soma das bases

5

2.18
0.74

0.59
0.57

0.57

0.37
0.38
0.37

211
0.92
0.75
0.66
0.62

0.73
0.87
1.12
0.73

1.38
0.72
0.54
0.42
0.47

0.53

active acidity
acidez ativa

)
_.:
—
T+

2.16
1.57
1.07
0.16
0.16

0.72
0.93
0.73
0.64
0.64

0.95
L1
1.03
0.78
0.70

072
0.61
0.24
0.12

2.16
1.42
1.34
1.50
1.54
1.22
0.65

pH-depend. acidity
acidez pH-depend.

=
-

10.52
4.62
2.85
1.90
1.28

29
2.30
1.49
0.97
0.37

6.93
319
247
227
2.19

271
1.82
1.58
1.30

7.47
388
2.19
1.65
1.14
0.96
0.76

Potential cation
exchange capacity
capac. total de troca

-

14.86
6.93
4.56
2.65
2.0!

4.20
3.67
2.59
1.99
1.38

9.99
5.22
4.25
in
151

4.16
3.30
294
215

11.01
6.02
4.07
3.57
315
272
1.94

Base saturation
saturaedo de bases

%

]

<

14.7
10.7
14.0
223
28.4

13.6
12.0
14.3
19.1
26.8

211
17.6
17.6
17.8
17.7

17.5
26.4
38.1
340

12.5
12.0
133
11.8
14.9
19.9
273

Soluble salts
sais soliveis

m.e./100 g
8.5.

Textural ratio
relagdo textural

=
>

L12

1.82

1.28

1.44

1.49
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Y]
-] - E ‘g
No 23 o3
prof. g = i %"
descr, Hori- Le &<
descr.  No. zon  Depth b Ya
de lab. hori-  profun- > 20-
perfil  1QA  zonte  didade 20 2.0
cm mm mm
€o.g. f.e

KaoLINITiC RED LaTosoL, medium textured

kil 32,351 A 0-20 0 0.6
32,352 A, 20-70 0 11.3
32,353 B, 70-120 0 9.2
32,354 B, 120-300 0 33
KaoLmiTtic LaTosoLIC SAND, Forest phase
32 33,203 A, 0-10 0 0
13,204 A, 10-70 0 0
33,205 B, 70-140 0 0
33,206 B,y 140220 0 0
33.207 B, 220-290 0 0
33,208 Bi(y) 290-320 0 0
KaoLmniTic LATOosoLIC SAND, Savannah phase
3 33,213 A, 0-30 0 0
33,214 A, 10-65 0 0
33,215 B, 65-130 0 0
33,26 B,  130-220 0 0
33,217 B, 220-320 0 0
RED YELLOW LATOSOL(?)
34 313,288 A, 0-40
A, 40-100
33,289 B, 100-200
Dark Rep LaTtosor, Shallow phase
as 33,153 A, 0-15 10 21
33,154 A, 15-40 6 37
22,155 B, 40-80 6 47
33,156 C 80-120 1] 46
Rep YeLLow PobzoLic soil, with low base saturation
36 Ay 0-3
A, 3-26
B, 2660
B, 60-85
By 85-130

Fine earth
terra fina

BAe

mm
fe.

93.4
88.7

96.7

100
100
100
100
100

100
100

100
100

Granulometric composition of fine earth
composicdo granulométrica da ferra fina

23
38 w3
A -
3% v's - ¥ o 2 El
$§ &% 33 5% 28
% % % Y %
2.0- 0.2- 0.05- 0.02- <
0.2 0.05 002 0.002 0.002
mm mm mm mm mm
co.s, fs si. si c
47.2 38.8 6.8 7.2
22.4 53.5 6.8 17.3
25.6 51.4 8.0 15.0
279 55.7 5.0 14.0
16.9 70.6 6.4 6.1
20.4 64.0 1.7 19
12.9 70.0 38 8.3
15.5 68.1 7.9 8.5
14.6 67.2 7.3 0.9
13.2 66.3 2.8 10.7
64.6 26.0 38 56
62.0 28.7 0.9 8.4
62.2 22.2 4.1 11.5
535 27.1 4.3 15.1
50,3 23.6 4.8 16.3
4.0 3.6 16.0 76.4
3.7 2.5 11.6 82.2
18.3 26.3 20.3 35.1
15.4 26.0 20.5 38.1
15.0 248 20.5 39.7
12,7 231 244 398
7 26 I - 38 18
6 25 25 23 21
6 17 i5 27 35
5 10 26 13 46
5 8 3 24 60

*Natworal’ clay
argila ‘natural’

=2

2
e

Index of structure
grau de floculacdo

54

102
10J
100

Apparent bulk density
massa espec. aparente

v ™|
o ©
-

1.49
1.54
1.61
1.68

Real bulk density
massa espec. real

- R
o O
B A

263
2.66
2.66
2.63

Fine earth attacked by:
ataque da terra fina por:

H,80,,d = 1.47
8i0, ALO, Fe, 0, TiO, PO,
% % % % %
2.13 2.10 0.90 0.15 0.03
6.67 5.40 1.81 0.30 0.02
597 5.06 1.60 0.28 0.03
5.61 3.99 140 0.25 0.02
2.62 2.05 0.81 0.21 0.03
3134 3.50 0.81 0.33 0.02
3.54 3.54 1.2 0.36 0.02
3.68 1.59 0.80 0.36 0.02
4.21 4.05 1.01 0.34 0.02
4.24 4.05 0.60 0.30 0.02
141 3.43 .70 0.30 0.02
4.00 390 0.80 0.33 0.02
6.03 5.90 1.21 0.50 Q.02
597 5.84 .21 0.49 Q.02
6.95 6.46 1.41 0.53 0.02
1130 1062 1934 0.86 0.28
11.85  11.23 19.52 0.85 0.30
11,55 1195  19.89 0.88 0.33
1187 1251  24.17 0.9% 0.37

Si0;: Al,O,

1.72
2.10
2.01
2.39

2,16
1.62
1.70
1.74
1.77
1.78

1.65
L.75
1.74
1.74

- 1.83

1.81
1.80
1.64
1.6f

Si0y: (AlOQy + Fe,Oy)

7

1.35
1.73
1.67
1.95

1.73
1.41
1.39
1,52
1.53
1.63

1.49
1.54
1.54
1.53
1.6l

0.84
0.85
0.80
0.72



&
£
2
EE
R
Hori- GE
zon 3 <
hori- -%’ _‘:
zonte £ T
g/100g
M.E.
(KRLmp)
A, 6.0
Ay 11.1
B, 10.3
B, 8.9
(KLS, F)
" 6.8
Ay 6.8
B, 6.4
B 6.7
B, 6.0
By 7.2
(KLS, s)
A, 4.8
Ag 537
B, 7.6
B, 8.5
B.s 8.3
(RL})
A, 352
A,
B, 36,5
(DL, s)
A, 21,5
As 222
B, 230
C 240
(RPyw)
A,
A,
B,
B,
Bag

Org.

va

0.69
0.18
0.20

0.97
0.41
0.21
0.18
0.09
0.08

0.38
0.24
0.13

0.12

0.78
0.21
1.44
1.02

0.56

1.34

0.35
0.34
0.20

total

%

0.05
0.02
0.02
0.01

0.10

0.02
0.02
0.02
0.02

0.03
0.02
0.02
0.01
0.01

0.08
0.04
0.15
0.11
0.07
0.07
0.14
0.08

0.09
0.08

C/N

pH

P,0;
available

7“:0 KCl  assimildvel

mg/100 g

<0.5

Cation exchange complex/complexe de troca cationica{m.e /100 g)

exchangeable metallic
cations

bases tracdveis

Catt Mgt

Truog Bray

0.64
0.46
0.46
0.46

0.36
0.26
0.26
.26

0.48
0.30
0.30
0.30
0.30
0.36

0.28
0.26
0.26
.26
0.26

1.0l

0.70

0.62
0¢.41
0.41
0.62

0.66
0.41
0.10
<0,01
«<0.01

Q.56
0.26
0.20
0.38
0.38

Kt

0.03

0.13

0.02

0.19
0.15
0.16
0.15

0,31
0.25
0.22
0.24
0.21

Nat

0.02
0.02
0.01
0.01

0.03

0.07
0.05
0.05
0.08

0.02
0.02
0.03

0.05

0.32

0.03

<0.01

<0.01

<0.01
0.01
0.02

sum of cations
soma das bases

1.05
0.77
0.75
0.76

0.57

0.41
0.41
0.41
0.52

0.33
0.31
.33
0.35
0.35

146
0.75
0.85
0.60

0.61
0.80

1.54
0.93
0.53

0.62

2.
=
28
= |
58 93
‘G = &
ER § =,
2Ly 38
3% ES
(At H+
0.44 1.17
0.44 0.36
0.32 0.08
0.24 0.06
0.93 3.83
0.52 2,44
0.44 1.62
0.36 0,97
0.32 0.88
0.32 0.85
0.44 1.65
0.40 1.29
0.32 1.04
0.24 0.86
0.24 0.83
041 4.20
0.25 2.88
1.28 6.78
0.99 5.67
0.66 4.63
0.29 3.88
3.04
1.54
10.67
13.35
19.09

Potential cation
exchange capacity
capac, total de troca

nd

2.66
1.57
1.15
1.06

533
3.36
247
1.74
1.61
1.69

242
1.69
1.45
1.42
6.07
3.88
891
7.26
4.97
9.58
8.47
11.20

13.99
19.71

Base saturation
saturagdo de bases

<X

395
49.0
65.2
71.7

10.7
1.9
16.6
216
25.5
30.8

11.6
15.5
19.5
241
24.6

24.1

19.3

9.5

10.3
16.1

Soluble salts
sais soliiveis

m.e./100g
LR

Textural ratio
relacdo textural

w
>

1,25

1.31

2.04

1.08

2.04
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v
> — - 8
a g ) g 3 § ? =
No. 2§ w5 88 g% =
o = e g @ 3 =3 8 wu x
prof. S5 F§ ESE 3E OE: =23 =3
descr. Hori- S [T L ¥ [ == [ "=
descr.  No. zon  Depth % % % % % % %
de lab. hori-  profun- > 20— << 2.0- 02- 0.05- 0.02-
perfil QA zonmte didade 20 2.0 2.0 0.2 0.05 0.02  0.002
cm mm mm mm mm mm mm mim
co.g. fg fe. CO.8. f.s. si. si,
ReDp YeLLow PopzoLic soil, with rather high base saturation
a7 33,157 A, 0-3 0 4 96 17.9 29.0 28.5
13,158 A, 840 0 6 94 12.3 26.1 28.6
33,159 B, 40-30 0 34 66 8.7 16.4 26.9
33,i60 B, 80-110 1] 2 98 6.2 13,7 5.0
33161 C 110-140 0 2 98 9.1 26.1 39.6
ReD YeLLow Pobzolic soil, intergrade to KaoLNTIc YELLOW LaTosoL, very heavy textured
38 32,702 A 02 0 1.5 98.5 89 184 9.7
32,703 A, 2-40 0 1.1 98.9 4.6 F.5 5.7
32,704 B, 40-100 0 0.9 99.1 24 86 55
32,705 B, 100180 0 0.9 99.1 25 15.8 9.0
72,706* C 180-230 0 0.8 99.2 26 15.4 12.9

* 77% hyaline quartz grains, some of them rolled, others corroded; 15 % cream~coloured clay concretions;

traces of staurolite

Granulometric composition of fine earth
composicdo granulométrica da terra fina

RED YeLLow PopzoLic soil, intergrade to KaoLiniTic YELLOW LATOSOL, rather heavy textured

39 32,707 A, 0-10 0 1.8 98.2 26.8 51.9 6.7
32,708 A, 10-60 0 4.1 959 19.8 482 49
32,709  AB 60-110 0 19.1 80.9 16.7 42,9 2.2
32710 B, 110-160 0 1.0 990 16.3 374 34
22,711 B,, 160-220 0 9.2 90.8 15.5 349 6.3

REeD YeLLow PopzoLic soil, intergrade to KaoLmimic YELLow LaTtosoL, Concretionary phase

40 32,712 A 0-10 0 21.7 78.3 L6 36.7 9.8
32,713 A, 10-80 0 318 68.2 17.5 237 4.5
32,714 B, 80-160 0 31 96.9 10.3 24.7 9.4
32,715* B, 160-250 0 1.1 98.9 16.5 114 6.5

* 809 hyaline quartz grains, many of them rolled; 20%; of fragments of iron oxides; traces of vegetal

REep YeLLow MeEDITERRANEAN-like soil

41 32,345%
32,346%
32,347¢
32,348+
32,349*
32.350%

* 32,345: 70% hyaline quartz grains, some of them rolled; 309, vegetal detritus parts; traces of magnetite,

A, 0-15
Ax(A;) 15-50
B, 50-100
B,  100-160
Cyy  160-230

1IC,, 230-270

0
0.2
0
0
¢

0

1.0
6.4
0.2
1.4
0
0

99.0
923.4
99.8
98.6
100
100

0

of iron concretions, magnetite, muscovites and very strongly attacked biotite,

70.8
733
61.2
62.3
18.8
67.3

clay
argila

24.6
33.0
48.0
45.1
25.2

63.0
78.2
83.5
7217
69.1

14.6
271
38.2
42.9
43.3

219
54.3
55.6
45.6

17.7
13.9
Jo.6
26.2
61.3
13.9

*Natural’ clay
argila ‘narural’

o

J
&

12.3
232
2.0

236
14.4
¢
0
0

Index of structure
grau de floculagdo

63
82
100
100
100

Apparent bulk density
massa espec. aparente

+
& 3,

Real bulk density
massa espec, real

=+ 1
T a
e 3

Fine earth attacked by:

atague da terra fina por;

H.SO,, d = 1.47
Si0, ALO, Fe,0, TiO, P,0,
% v % % e
1200 934 79 135 008
1674 1364 913 143 0.06
2387 2001 1224 135 0.07
2736 2232 1370 136 0.07
1994 1595 983 114 005
2670 23.09 598 124 0.06
3123 2867 676 133 0.04
3491 3232 798  L17  0.04
3440 3224 767 123 004
3548 3280 745 138 0.03

Si0,: ALO,

2.18
2.09
2.03
208
2.12

1.97
1.85
1.84
1.81
1.84

Si0,: (A0, + Fe,0,)

1.42
1.46
1.46
1.50
1.53

1.69
1.61
1.59
1.58
t.61

6%, sanguineous iron concretions; 19 ilmenite and turmaline; 19, vegetal detritus parts;

4.5
236
1]
0

detritus parts and turmaline (some of them rolled}

53
6.7
256
17.1
26.9
4.1

1.29
1.47
1.40
1.44
1.31
1.46

2.58
2.60
2.68
2.66
273
2.68

776 543 152 091
12,11 979 222 099
1558 1357 302 101
18.09 1544 333 095
2029 1759 363 1.0l
1043 782 551 0.8
2166 1925 916 135
2682 2266 1291 135
2087 1689 515 110

590 430 214 031

575 335 192 030
1256 904 325 046
1252 891 304 0.5
2772 1614 665  0.63
1141 638 264 036

0.03
0.03
0.03
0.03
0.03

0.05
0.04
0.05
0.03

0.04
0.04
0.04
0.04
0.06
0.10

243
2.10
1.95
1.99
1.96

2.27
1.91
2.01
203

233
292
2.36
2.39
2.92
jo4

2.06
1.84
1.7
1.75
1.73

1,58
1.47
1.48
1.70

1.77
2.14
1.92
1.96
2.31
2.41

32,346: 90% hyaline quarts grains, many of them rolled; 10%; vegetal detritus parts; traces
32,347: 98 %, hyaline quartz grains, many of them rolled; 2%, muscovite and biotite; and vegetal detritus parts.



Cation exchange complex/complexo de troca catidnica(m.e.f100 g)

L]
8
E-= s
23 2y 2% _¢ -
- = o - ]
23 28 », 3§ 283 2% ., 2l
Hori- © & exchangeable metallic 58S 8 ¥ ;F E 83 g 3 '_::;'; § X
zon SE& cations 2 é‘ 2% ga = Eﬂ 2 Z8 oE T
hori- B2 H P?O" hases trocdveis ° 5 v 2 3 £ E 2s v = £ & 2
] C N _ PR available 5 £ E¥ £3% 59§ &% 5% %S
zonte 3§ org.  total C/N H,0  KCl  assimibivel Catt Mgt K+ Nat 23 8§ &8 43d a8 #3 w2
g/100g % % ~ mg/100 g % mefl00g
M.E. C N Truog Bray S (Al H+ T v 5.5 B/A
(Rprhb)
A, 213 204 023 89 57 52 14 424 172 024 005 625 008 374 1007 621
A, 252 0355 007 79 53 4.2 04 165 116 013 003 297 008 274 579 513
B, 312 036 005 72 54 43 03 170 200 021 004 395 008 208 611  64.6 1.65
B, 242 031 004 78 54 4.3 03 092 232 022 004 35 02 217 587 596
C 281  OI1 003 37 54 43 03 069 1.65 035 004 273 020 127 420 650
(RP-KYLys)
A, 302 299 026 115 42 36 07 19 041 072 021 010 144 174 808 11.26 128
A. 309 08 009 96 43 38 03 02 0.33 010 003 046 1.5 284 445 103
B, 363 050 005 100 45 4.1 0.1 0.47 010 003 060 066 205 331 181 118
B, 330 034 004 85 SI 43 0.1 0.31 008 004 043 045 192 280 154
c 309 018 002 90 54 4.6 0.1 0.39 009 004 052 024 148 224 232
(RP~KYLrh)
A, 128 139 011 126 43 35 05 17 0.42 008 003 053 093 405 551 9.6
A, 171 044 005 88 43 - 33 04 02 0.32 014 003 049 065 156 270 181
AB 195 025 003 83 46 4.1 0.1 0.61 014 006 081 024 116 221 367 2.05
B, 212 020 002 100 45 4.1 0.1 0.57 008 003 068 036 1i1 215 316
B,y 210 017 002 85 49 4.0 0.1 0.42 008 007 057 03 084 177 322
(RP-KYL, ¢)
A, 173 275 025 110 47 39 10 34 198 084 025 008 315 053 561 929 339
A, 238 049 006 82 46 39 04 02 0.47 011 005 063 143 183 38 162
B, 244 017 002 85 45 39 02 0.47 011 008 066 1.5 106 331 199 1.46
B, 198 010 001 100 438 39 0.2 0.32 006 002 040 130 052 222 180
(RM)

A, 184 2.37 019 125 6.0 5.3 16 20 639 134 026 008 38.07 0.24 240 10.7t 75.4

A A) 139 0.59 0.07 8.4 53 4.4 1.1 1.3 232 097 016 0.04 349 0.16 1.66 5.31 65,7

B, 206 025 004 63 48 36 08 02 18 159 010 004 356 204 081 641 555 1.90

B, 20.0 0.16 0.03 53 4.7 3.5 08 02 138 1.83 007 004 332 2.56 0.29 6.17 53.8

Ciy 36.3 0.13 0.02 6.5 4.7 32 09 02 531 1030 036 022 1419 9.56 0.59 26.34 61.5

1IC,; 183 0¢.08 0.01 8.0 4.8 35 0.9 1.1 300 480 003 0.13 803 1.31 0.12 9.46 849
32,348: 977 hyaline quartz grains, many of them rolled; 39 vegetal detritus parts, muscovite and sanguinecus iron concretions.  32,349: 95 ¢, hyzline quartz grains,
only a few of them rolled; 5%; vegetal detritus parts; traces of muscovite, biotite and dark iron concretions.  32,350: 5094 khaki-coloured sand concretions; 48%
guartz grains; 29; vegetal detritus parts and muscovite.
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Granulometric composition of fine earth
composigdo granulométrica da terra fina

— 2w 2
3 o 3 Z 5 %
S Be fr 3P = TR 2
No. 2g &5 3% g% §< ¢ 3% 3§ 2§ £ o
d = Qg F 52 o 2 w w == S5 ZEE By =g d Q
prof. s £E3§g £tk g 28 =23 =22 2 P 78 =& w3 Fi h . o )
descr. Hori- U &S [ 08 & g FI] 75 5§ 3 ’g = a:. 28 5 8 ine e;:lr't attacked by: E-a z
deser,  No. zon  Depth % % % % % % % A g 3 % ..: § E g E a!aq;esg !eéra=ﬁ;1 3,;) or: “n “h
de lab. hori-  profun- = 20— < 20 02 0.05- 0.02- < Z g’ E gn Zf & i : g g
perfil  IQA  zonmte didade 20 20 2.0 0.2 0.05 002 0002 0002 Si0;  ALO, Fe 0, TiO, PO,
cm mm mm mm mm mm mm mm mm % glem®  glem® 3 b % Ve %
co.g fg fe C0.8 fs sl si c. nc abd rbd Ki Kr
KAOLINITIC LITHQSOL
42 32722 A 0-15 0 14.0 86.0 3.4 27.1 8.3 332 126 62 15.03 12,60 1.01 0.58 004 203 193
32,723 A, 15-60 13 9.8 88.9 28.5 249 6.3 403 205 49 18.56 16.28 1.22 0.85 0.04 194 185
32,724  R,;-B, 60-110 0 7.6 92.4 21.8 244 1.1 42.7 1.6 96 2512 24.13 1.42 0.90 004 177 1.7
32,725 R, 110-200 0 0 100 20 20.7 22,6 347 0 100 3269  30.77 0.91 0.80 005 181 177
32,726 R, 200270 0 0 100 10.4 14.4 23.5 51.7 0 100 2726 2885 0.80 092 006 161 158
A sample of the rock in the R,-R,, analysed by Kaiser Aluminum Co, Belém, proved to consist totally of kaolinite
GROUND WATER LATERITE soil
43 31,886 A, 0-30 0 0 100 323 41.1 10.1 16.5 5.0 70 1.34 247 7.68 6.87 0.83 0.41 190 1.76
31,887 A, 30-90 0 0 100 37.0 334 7.7 219 118 46 1.57 2.62 9.87 813 1.22 048 206 1.88
By 90-120
31,888 B,y 120-260 0 53 94.7 36.9 26.2 7.1 29.8 0 100 1.50 264 1467 11.75 2.84 0.51 212
31,889  IIB,; 260-300 0 88 91.2 39.1 4.7 4.0 228 0 100 1.52 262 10.76 8.85 1.61 0.47 207
HyproMorPHIC GREY PopzoLic soil, with high base saturation ,Ortho”
44 33,168 A, 0-10 0 0 100 14.1 353 41.3 9.3 2.8 70 393 227 0.81 0.26 002 294 23
33,169 A, 10-50 1] 1 a9 15.3 370 384 9.3 36 61 4.49 248 0.81 0.26 002 308 254
33,170 By 50-80 0 1 99 13.1 22.5 34.7 27 175 41 12.07 6.95 3.11 0.37 002 295 230
33,171 By, 80-120 1] 1 99 10.1 213 37.9 30,7 222 28 13.26 7.56 2,59 0.41 002 298 240
33172 G, 120-150 0 0 100 5.5 10.8 17.51 7.60 3.33 0.42 003 392 3.06
HyproMmorrHIC GREY PobzoLic soil, with high base saturation, Dark phase
45 33,178 A, 0-7 0 0 100 1.7 29.4 427 16,2 4.7 71 6.11 3.27 1.33 0.36 004 317 252
33,179 A, 7-30 0 0 100 7.8 217 42.7 218 113 48 8.64 5.14 1.85 0.44 003 286 232
33,180 By, 30-75 0 0 100 3.7 10.8 248 60,7 109 49 2548 16.08 4.52 0.69 003 269 228
33,181 By 75-120 0 0 100 5.1 16.0 30.1 488 136 72 20.67 12.66 3.2 0.61 003 278 238
33,182 Cp;  120-140 0 2 58 30.0 14.7 ? ? ? ? 11.48 6.92 1.68 0.42 0.02 282 244
HyoroMorerIc GREY PobzoLic soil, with high base saturation, Shallow phase
45 33,192 A, 0-8 0 1] 100 18.8 37.9 3.t 12.2 3.9 63 4.41 2.34 1.63 0.23 005 321 222
33,193 A, 8-25 0 0 100 19.2 38.1 29.9 12.8 5.5 57 4.65 2.59 273 0.24 005 305 1.82
33194 A, 25-37 0 2 78 16.9 34.3 31.8 17.0 9.6 44 6.89 397 336 0.30 005 295 1.92
33,195 B, 37-57 0 2 98 8.6 14.1 292 48.1 330 31 2075 10,70 5.10 0.48 005 330 253
33,196 B,y 57-77 0 1 59 6.0 13.5 31.2 493 354 28 2203 1096 6.63 0.45 0.09 342 247
33,197 G, 7787 0 0 100 2.1 14.1 62.3 21.5 169 21 11,38 5,46 0.24 0.12
33,198 C,p  87-102 3 13

34 5.3 6.4 44.9 434 318 27 2421 1010 4.73 0.40 024 408 314



3
b~ ]
3
23
Hori- o &
zon 5%
hori- g -g
zonte F T
2/100 g
M.E.
0
A, 18.9
A, 20.4
R,-B, 236
R; 28.2
R, 27.3
(GL)
A, 25.0
Ay 16.5
Big
B,y 20.6
1IB,, 17.1
(HPpy, 0}
A, 179
Ay 162
By 231
By 222
Cy 20.7
(HPpp, D)
A, 231
A, 209
B, 30.6
B,y 253
C, 242
{HPa2, 5)
A, 17.0
Ay 153
Ay 165
Byng 270
Bug 29.4
Cp 253
C.y 284

0

Org.

02

1.19

0.34
0.21
0.10

3.33
0,22

0.09

0.93
0.50
0.30

0.08

2.65
0.56
0.48
0.21
0.11

1.28
0.65
0.37
0.32
0.27
0.28
0.26

total

Za

0.
0.07
0.03
0.02
0.02

0.20
0.03

0,02

0.09
0.05

0.02
0.01

0.22

10.8
10.9
11.3
10.5

5.0

16.7

rH
H,0 KCl
44 38
4.5 4.0
4.6 4.1
4.4 40
4.6 3.8
4.6 4.0
49 4.0
50 39
4.9 39
53 44
5.0 39
4.9 35
57 4.2
1.7 7.0
4.8 3.9
4.6 37
4.7 35
4.9 316
57 5.1
55 4.6
58 4.5
57 43
5.1 3.9
58 53
8.2 13
8.1 7.2

PO,
available
assimildvef

mg/100 g

08 33
0.4

Cation exchange complex/complexo de traca catidnica (m.e.{100g)

exchangeable metallic

cations
bases trocdveis

Ca*t Mgt K¢

Truog Bray

0.57 0.12
0.36 0.1¢
0.36 0.11
0.44 0.12
0.22 0.01
0.33 0.10
0.28 0.06
0.30 0.07
0.40 0.07
257 069 015
1.78 040 0.10
374 227 046
6.37 521 0.13
44.91 1367 0.16

Na*

0.06
0.07
0.10
0.04
0.02

0.09
0.04

0.03
0.08

0.05
0.03
0.01
0.47
2.88

L ER
59 DTz
2§ 35
S u 22
EE £33
28 E

S (AD*
075 117
053 118
057  0.73
0.60 044
025 040
0.52  3.04
038 1.5
040 248
055 108
346 024
231 081
6.18 391
1218 025
? o

ftalics: partly originating from soluble salts

312
1.34
7.13
10.61
51.09

1.07
0.88
4.08
4.41
3.22

0.24
0.15
0.21
0.15
0.09

0.03
0.08
0.10
0.06
001

4.46 1.1
2.45 341
11.52 6,70
15.23 2.64
? 0

italics: partly originating from soluble salts

1.24
1.22
1.60
5.60
1.95
6.25
8.13

108
2.42
2.52
8.75
12.71
16.14
17.92

0.15
0.13
0.15
0.30
0.34
0.20
0.23

0.03
0.03
0.02
0.04
0.03
0.03
0.05

4.51 0.16

31.80 0.24

4.29 0.41
14.69 1.58
21.03 1]

7 0

? ¢

italics: partly originating from soluble salts

pH-depend. acidity
acidez pH-depend.

=
-

4.34
342
1.54
0.99
0.49

12.91
1.49

0.78
0.53

2.17
1.76
1.89
11.93

6.31
2.59
3.20

0.45

Potential cation
exchange capacity
capac. total de troca

-

6.26
5.13
284
203
1.14

16.47
343

1.66
2.16

5.87
4.88
11.98
13.28

11.88
8.45

2142

19.87
*

8.27

6.41

6.99
19.15
23.12

?

?

[
Y
el -~
s %
R = ER
5 §% EIE
3 el 8o
o3 [} 3
53 3: £§
8% @§ m&
% m.e/100g
v 8.8 B/A
12.0
10.3
20.1
29.6
219
3.2
1.1
< 1.55
10.9
25.5
58.9
473
516 3.20
%1.7
100  chlorides
sulphates
3715
29.0
53.8 3.20
76.6
? sulphates
54.5
593
6l.4
76.7 348
91.0

100  carbonates
100 carbonates
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No.

prof.

descr. Hori-

descr. No. zon  Depth

de lab. hori-  profun-

perfil  IQA  zome didade
cm

Grounp Water Humus PobzoL

47 32,696 A, 0-10
32,697 A, 10-45
32,698 B,x  45-60
32,699 Buam 60-80
32,700  Buam B80-110
32,701 B, 110-150

Low Humic GLey soil

49 33,135 A 0-7
33,136 Cyy 7-13
32,137 Cy 18-50

33,138 Cy 50-110
33,139 Cyp  110-130
33,140 Gy 130-240
Humic GLEY soil
50 31,923 A, 0-25
31,924 C, 25-70
31,925 Cupn 70-120

* For full mineralogical analysis of all fractions see sample 188-2 of the Tables 7 and 8, Figs. 14a-e and Photo 11

Humic GLey soil, Upland phase

51 31,547 A, 040
Apg  40-60
31,548 Cyg 60-100
SovLonerz, Coastal phase
52 31,862 A, 0-20
31,896 B,y 2040
31,897 By 40-140
31,898 B,y 140-210

. Coarse gravel
calhaus

Bvae

g 3
w 3

COoOoDoO O

COoOQOOQO

0
0
0

o

0
0
0

<

Fine gravel
cascalthe

o ¥t

= 3
* 3

coococoo

oooCocQeo

0
0
0

<

cCooo

Fine earth
terrag fina

SAse

mm

100
100
100

100

100

100
100
100
100

Granulometric composition of fine earth
composicdo granulomdtrica da terra fina

coarse sand
areid grossa

(=g
o o

g
3

CO.S.

61.1
59.0
584
57.5
55.0
36.1

0.1
0.1
0

2.6

4.6

0.4
0.3
0.3
0.5

arela fina

36.3
39.2
35.6
337
36.3
378

29.4
31.4
13.4

14.6

233

2.1
233
24.3
18.4

50.0
353
328
25.1
56.5
43.1

* For full mineralogical analysis of all fractions see sample 175-3 of the Tables 7 and 8

TerRrRA PRETA, light textured

53 30,061 Ap 0-35
30,062 A, 35-70
30,063 By 70-100

30,064 B  100-160

63.9
65.7
65.7
66.1

212
219
21.1
20.0

30.8
303
30.2

6.4

2.5

249
12.2
204
19.8

— LRy
o o oo

clay
argila

29.7
510
63.4
20.2
228
41.5

9.7
38.2
56.4

76.4

69.6

65.8
64.2
55.0
61.3

9.1
10.6
1.6
12.7

*Natural® clay
argila ‘natural®

N

3
o

—=——00c

0 lhiw B

11.3
36.0
47.2
0
18.5
310

17.5
220
356

23.9

5.8

39.9
58.2
539
60.7

Index of structure
grau de floculagdo

56
42
37

69

92

Apparent bulk density
massa espec. aparente

P B
o 0
a 3

1.10

1.23

1.42
1.39
1.46
1.41

Real bulk density
massa espec, real

L ]
-

= &
a 3

253
2.69

2.48

2.63

2.66
2.61
2.7
2.70

Fine earth attacked by:
ataqiie da terrq fina por:

H.50,, d = 1.47

Si0, ALO, Fe,0, TiO, PO,
% % % p %
070 051 010 010 002
052 041 020 008 002
197 164 030 031 002
219 338 032 032 003
223 354 032 026 003
142 176 020 018  0.03

2134 1107 566 060 014

2317 1399 951 077 006

2531 1785 945 089 006

1087 896 260 047 005

1058 726 122 068  0.03

1765 1363 391 079 004

2353 1322 395 0.4

2378 1493 497 055

3271 1753 460 055

3017 2680 408 087

27.60 2527 403 1.00

2288 1849 814 055

2783 1713 673 0.66

2235 1461 710 0.58

2528 1699 807 069

428 394 133 0.37
467 429 132 0.18
524 397 13 0.14
568 529 LSl 0.14

Si0,: AlLO,

2.34
2,18

1.10
1.07
1.37

3.28
2.81
2.41

2.48
2.20

3.03
271
317

1.91

1.86

2.10
2.76
2.60
2.53

1.85
1.85
2.24
1.82

$i0,: (ALO, + Fe.0.)

2.47
1.96
1.80
1.74
2.24
1.86

2.54
2,23
2.72

1.74

1.69

1.64
2.21
1.99
1.94



Hori-
zon
hori-
0n1P

Moisture equivalent
eguivalente de umidade

49.3
473

20.8
26,9

43.1
M6
414

4.6

381
47.3
48.5
57.0

0.60
0.10
0.40
1.89
1.8]

12.41

1.91
13.51
0.9]
0.34

269
0.47
0.7]

319

1.42

1.16
1.18
0.25
0.21

1.66
0.66
0.4
038

total

%

0.05
0.01

0.13
0.12

0.94
0.25
0.16
0.63
0.05
0.04
0.32

0.12

0.19
0.08
0.13
0.12

0.04

0.13

0.03
0.03

C/N

12.0
10.0
10.0
14.5
15.3
15.0

13.2
10.4
11.9
21.4
18.2

8.5

B4

5.9

16.8

17.8

12.8
16.5
13.7
127

pH

KCl

PgOg

available
assimifivel

mg/100 g

0.7

20

1.0

08.8
43.1
312
18.0

31

Cation exchange complex/complexo de troca cationica(m.e./100 g)

exchangeable metallic
cations

bases trocdveis

Cat+ Mg'+

Truog Bray

0.84
0.30
0.30
0.23
0.27
0.26

14.05
6.18
579
4.03
0.77
0.66

8.18
7.43
9.37

6.35
.
417
1.93
0.73
0.87

6.97
1.23
8.61

0.42

0.29

2.86
293
312
3.34

197
2.32
1.7
1.13

11.24
8.41

10.71

0.43
0.30
0.48
042

K+

0.05
0.03
0.03

0.07
0.08

0.63

0.22
0.66
0.15
0.07

0.99
0.31
0.29

0.17

0.08

0.73
0.51
0.54
0.80

0.08
0.10
0.05
0.05

Nat

0.02
0.02
0.02
0.02
0.02
0.03

0.31
0.19
0.15
0.30
0.14

0.29
0.45
1.30

0.04

0.02

1.56
8.02
8.40
7.90

0.04
0.03
0.01
0.01

sum of cations
soma das bases

0.91
0.35
0.35
0.31
0.36
0.37

21.34
10.58
10,33
6.92
1.7%
1.66

16.43
15.42
19.57

0.63

0.39

16.39
19.87
21.50
22.75

4.52
2.75
2.25
1.61

2.
. ] =
38 I3
5% B
R £ &
&8 B8
(Al)  H*
0.12 1.28
0.16 0.44
0.80 221
1.94 10.34
097 10.18
0.24 3.0l
026 1389
0.10 532
0.25 4.48
18.30  34.49
1.95 2.49
4.09 2.22
0.72 4.90
0.52 1.56
1.32 2.45
13.32
576
573
0.16 4.55
0 0
0 0
514
3.60
1.96
225

potential cation
exchange capacity
capac. fotal de troca

2.31
0.95
3136
13.59
11.51
3.62

3549
16.00
15.06
55.71
6.23
197

22,05
17.50
23.34

13.95

6.15

2212
24.58
21.50
2275

9.66
6.35
4.21
386

Base saturation
saturagdo de bases

%

60.1
66.1
68.6
11.6
28.7
20.8

74.5
33.1
83.8

4.5
6.3
74.1
80.8

100
100

47

54
5

Soluble salts
sais soluveis

m.e./100g
5.8,

0.26

1.06
3.75
6.24
7.86

Textural ratio
relagdo textural

=
>

5.0



