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Appendix 9 Soil profile descriptions




I Information on the site:

o

Profile number: 1.

Soil Name: -

c. Higher Category Classification;

USDA: Lithic Troposaprist.
FAO: Terric Histosol.

d. Date of examination: 12 September 1988,

. Author: J.G. van Uffelen.

f. Location: just south from a small lake which is situated in the
south-western part of the 'Valle de las Morrenas’ within the
‘Parque Nacional Chirripé’.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

Elevation: 3500 m.

Land form:

i. physiographic position of the site: small valley bottom (width
of some 100 m) in a glacial landscape (groundmoraine).
ii. topography of surrounding country: hilly.

iii. microtopography: none.

Slope on which profile is sited: flat (0%).

j. Land-use: bamboo-paramo.

k. Climate: see section 2.2 of this report.

The soil temperature was 13.4 degrees Celcius at a depth of 10

cm. The soil temperature regime is isomesic
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JLI General information on the soil:

a. Parent material: drift mainly derived intrusive rock.

b. Drainage: class 1 - poorly drained.

c. Moisture conditions in the profile: profile wet throughout.
d. Depth of groundwater table: 30 cm.

el.Presence of surface stones: stony (boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: slight water erosion.

g. Presence of salt or alkali: none.

h. Human influence: none.

III Brief description of the Profile:

Very shallow very poorly drained black to very dark brown profile, 25
cm thick layer rich in sapric soil material (up to 43 % organic matter
in the upper horizon). The profile 1is wet during the rainy season.
Structure is weak subangular blocky in the upper part. Slightly sticky
and slightly plastic throughout. There are few micro to fine pores and
the biological activity is low. Only in the upper part one finds few
fine roots.

IV Profile description:

H1 25-15 Black (10YR 2/1) wet; loamy sand rich in sapric soil
materials; weak medium subangular blocky; slightly
sticky, slightly plastic; few micro vesicular pores; few
fine roots; pH H20 5.2; abrupt smooth boundary to:

H2 15-7 Very dark brown (10YR 2/2) wet; sandy loam rich in
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sapric soil materials (up to 28%); structureless;
sticky, plastic; few very fine vesicular pores; pH H20
5.2 ; abrupt smooth boundary to:

Black (10YR 2/1) wet; sandy loam rich in sapric soil
materials (up to 20%), very bouldery; structureless;
slightly sticky, slightly plastic; few very fine
vesicular pores; very frequent granite boulders,
angular, fresh; few fine roots; pH H20 5.5; overlying
boulders and stones.



o P

(]

oS}

=l He

LI

Information on the site:

Profile number: 2.
Soil Name: -

. Higher Category Classification;

USDA: (Histic) Acric Hapludand.

FAO: Histi-Haplic Andosol.
Date of examination: 14 September 1988.
Author: J.G. van Uffelen.

Location: within the ‘Valle de las Morrenas'’ 300 meters
north-west of the hovel, within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,

Costa Rica, Central America.
Elevation: 3470 m.

bandsfoEm:

i. physiographic position of the site: concave slope with a
length of about 100 m just 200 m below the crest in a glacial
landscape.

ii. topography of surrounding country: hilly.
iii. microtopography: none.
Slope on which profile is sited: concave slope (18%).

. Land-use: bamboo-paramo.

Climate: see section 2.2 of this report.
The soil temperature ranged from 10.9 degrees Celcius at a depth
of 10 cm to 9.9 degrees Celsius at a depth of 40 cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: drift mainly derived from intrusive rocks.
Drainage: class 2 - imperfectly drained.
Moisture conditions in the profile: profile wet throughout.
Depth of groundwater table: not detected.

.Presence of surface stones: stony (boulders).
.Presence of rock outcrops: none.

. Evidence of erosion: slight water erosion.

. Presence of salt or alkali: none.

. Human influence: none.

Brief description of the Profile:

Moderately deep imperfectly drained very dark brown to olive profile.
An 13 cm thick horizon rich in sapric soil material overlies a loamy
sand which contains very weathered gravel causing the presence of
nodules and mottles. Structure is moderately subangular blocky in the
upper part and weak in the lower part of the profile. Very few pores in
the upper 50 cm of the profile and a normal root distribution. Relative
high pH values (pH H20 5.2-6.2).

IV

Profile description:

0/Ah 0-13 Very dark brown (lOYR 2/2) wet; sandy loam rich in

sapric soil materials; moderate fine subangular blocky;
sticky, non plastic; common very fine vesicular pores;
frequent very fine roots; pH H20 5.2 ; gradual wavy
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13-50

50-75

boundary to:

Dark yellowish brown (10YR 3/6) wet; sandy loam,
gravelly; weak very fine subangular blocky; sticky, non
plastic; few very fine wvesicular pores; frequent
granitic gravel, rounded, weathered; frequent small hard
spherical yellow red iron nodules, as a result of the
weathering of the gravel which results in common medium
distinct <clear, dark reddish brown (5YR) mottles;
common medium roots; pH H20 6.1; diffuse irregular
boundary to:

Olive (5Y 5/4) wet; few fine faint clear yellowish brown
(10YR) mottles; sandy loam, gravelly and stomny; weak
very fine subangular; slightly sticky, non plastic; very
frequent gravel (rounded and weathered), stones and
boulders, angular, fresh; frequent small soft irregular,
yellow iron nodules as a result of the weathering of the
gravel; few coarse roots; pH H20 6.0.



ir Information on the site:

a. Profile number: 3.
b. Soil Name: -
c. Higher Category Classification;
USDA: Andic Dystropept.
FAO: Haplic Andosol.
d. Date of examination: 15 September 1988.

e. Author: J.G. van Uffelen.
f. Location: western flank of the lower part of the 'Valle de las
Morrenas' within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 3365 m.
h. Land form:

i. physiographic position of the site: lateral moraine with a
straight slope of 77% (orientation of 76 degrees), in a
glacial landscape

ii. topography of surrounding country: mountainous.
iii. microtopography: very small terraces with a width of 50 cm and
a length of several meters.
Slope on which profile is sited: very steep (77%).
j. Land-use: high mountane dwarf forest.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 11.4 degrees Celcius at a depth

of 10 cm to 11.3 degrees Celsius at a depth of 30 cm. The soil

temperature regime is isomesic.

11 General information on the soil:

a. Parent material: bouldery drift mainly derived from intrusive
rock.

b. Drainage: class - well drained.

c. Moisture conditions in the profile: profile moist throughout.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: very stony (stones, gravel and
boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: slight water erosion (rill).

g. Presence of salt or alkali: none.

h. Human influence: influenced by the big fire of 1976, which burned
almost the trees growing on this lateral moraine.

ITI Brief description of the Profile:

Moderately deep well drained black to strong brown to pinkish gray
profile. At the soil surface one finds a 1 cm thick layer of hemic soil
material, in the upper part of the mineral soil material one finds
charcoal as a result of the big fire of 1976. Texture varies between
sandy loam and loamy sand. Gravel and stones throughout the profile,
fresh and weathered (with mottles). Weak very fine subangular blocky in
the upper part of the profile. In the upper part common very fine pores
and common fine to medium roots, in the lower part few very fine pores
and few medium roots. pH is relatively high (pH H20 ranges from 6.2 to
6.5). Root distribution is normal. Very fine roots in the first 20 cm
of the profile.



Iv Profile description:

0 1-0
Ah 0-7
Bwl 7-28
Bw2 28-100

Composed of well identifiable litter fragments with
minor amounts of fine organic material; abrupt wavy
boundary to:

Black (10YR 2/1) moist; loamy sand, slightly gravelly;
weak very fine subangular blocky; slightly sticky, non
plastic, friable moist; common micro vesicular pores;
very few gravel, angular, fresh and weathered resulting
in residual nodules; common fine roots; pH H20 6.2 ;
clear wavy boundary to:

Strong brown (7.5YR 5/6) moist; sandy loam, slightly
gravelly; many fine faint clear reddish yellow (7.5 YR)
mottles; weak very fine subangular blocky; sticky,
slightly plastic, friable moist; common very fine
vesicular pores; very few angular gravel, fresh and
weathered resulting in residual mnodules with red
mottles; common medium roots; pH H20 6.5 ; gradual wavy
boundary to:

Pinkish gray (5YR 6/2) to pink (5YR 7/4) moist; loamy
sand, very stony; structureless; slightly sticky, non
plastic, friable moist; few very fine vesicular pores;
very frequent gravel and stones, angular and rounded,
weathered resulting in nodules with red mottles; few
medium roots; pH H20 6.4.



I Information on the site:

Profile number: 4.
Soil Name: -
c. Higher Category Classification;
USDA: Lithic Placaquand.
FAO: Andi-Umbric Leptosol.
d. Date of examination: 24 September 1988.
. Author: J.G. van Uffelen.
f. Location: in the upper part of the ‘'Valle de los Cone jos'
within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 3560 m.
. Land form:
i. physiographic position of the site: at almost flat wvalley
bottom, in a glacial landscape.
ii. topography of surrounding country: undulating.
iii. microtopography: none.
i. Slope on which profile is sited: gently sloping (3%).
. Land-use: bamboo-paramo.
Climate: see section 2.2 of this report.
The soil temperature was 11.9 degrees Celcius at a depth of 10
cm. The soil temperature regime is isomesic.
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II General information on the soil:

a. Parent material: drift mainly derived from intrusive and sedimentary
rock.

b. Drainage: class 0 - very poorly drained.

. Moisture conditions in the profile: profile wet throughout.

d. Depth of groundwater table: not detected but there will be an
artificial water table above the iron pan during excessive rains.

el.Presence of surface stones: stony (gravel and stomes).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: detected near the site, water erosion (sheet

erosion) of the soil material above the iron pan.
. Presence of salt or alkali: none.
. Human influence: none.

(e}

faplt)e]

III Brief description of the Profile:

Very shallow very poorly drained black to dark brown profile. Loamy
sand overlying a sandy loam both having a weak subangular blocky
structure. Slightly sticky and slightly plastic throughout the profile.
Common micro to very fine pores and common (very) fine roots. In the
lower part one finds very frequent gravel with many yellowish mottles
as a result of chemical weathering of gravel which results in residual
nodules and water logging. The profile overlies a iron pan which has
formed over an almost impermeable layer, formed by a abraded (rotten)
rock surface. Relative high pH values (pH H20 5.9-6.3).

IV Profile description:
Ah 0-9 Black (1O0YR 2/1) wet; loamy sand, weak fine subangular
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Ah/(E) 9-20
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blocky; slightly sticky, slightly plastic; common very
fine vesicular pores; frequent very fine roots; pH H20
5.9; clear smooth boundary to:

Dark yellowish brown (10YR 3/6) wet; sandy loam, very
gravelly; weak very fine subangular blocky; slightly
sticky, slightly plastic; common micro vesicular pores;
very frequent gravel, angular, weathered and very
weathered which result in residual nodules with many
medium distinct,clear, (5YR) 4/6 mottles; common fine
roots; pH H20 6.3; abrupt and smooth boundary to:

Thin iron pan no thicker than some 10 mm; continuos and
nodular, formed over an abraded rock surface.



i Information on the site:

Profile number: 5.

Soil Name: -

c. Higher Category Classification;

USDA: Typic Hapludand.
FAO: Haplic Andosol.

d. Date of examination: 17 September 1988.

e. Author: J.G. van Uffelen.

f. Location: 300 m north-east (down-valley) of the three hovels
situated in the ‘'Valle de 1los Conejos’, within the ‘'Parque
Nacional Chirripd’.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 3390 m.
h. Land form:
i. physiographic position of the site: on a concave slope some
200 m below the crest in a glacial landscape.
ii. topography of surrounding country: mountainous.
iii. microtopography: none.
Slope on which profile is situated: very steep (88%).

j. Land-use: bamboo-paramo.

k. Climate: see section 2.2 of this report.

The soil temperature ranged from 11.1 degrees Celcius at a depth

of 10 cm to 9.8 degrees Celsius at a depth of 50 cm. The soil

temperature regime is isomesic.

o

iCIC General information on the soil:

a. Parent material: drift mainly derived from intrusive and sedimentary
Loclet

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: profile moist throughout.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: stony (stones and boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: slight water erosion.

g. Presence of salt or alkali: none.

h. Human influence: in the upper parts of the profile one finds pieces
of charcoal as relicts of the fire of 1976.

ITI Brief description of the Profile:

Moderately deep well drained profile consisting of dark reddish brown
loamy material and yellowish brown loamy sand which contains fresh to
very weathered stones and boulders. A 5 cm thick layer of hemic soil
material overlies the mineral soil material. Rounded gravel in the
upper part. Weak subangular blocky structure, structureless in the
lower part. Slightly sticky and slightly plastic. In the upper part
many, and in the lower part few pores. Root distribution is normal, pH
is relative high (pH H20 6.4 to 6.2).

IV Profile description:

0 5-0 Composed of about equal amounts of more or less
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35-60

60-70

fragmented litter and finely divided organic material.
Abrupt wavy boundary to:

Black (10YR 2/1) moist; sandy loam, slightly gravelly;
weak fine subangular blocky; slightly sticky, slightly
plastic, friable moist; many very fine vesicular pores;
pH H20 6.4 ; clear wavy boundary to:

Dark brown (10YR 3/3) moist; loam, slightly gravelly;
weak subangular blocky; slightly sticky, slightly
plastic, friable moist; common very fine vesicular
pores; very few rounded gravel and few residual nodules;
pH H20 6.4 ; clear wavy boundary to:

Reddish brown (5YR 4/3) moist; sandy loam, slightly
gravelly; weak medium subangular blocky; slightly
sticky, slightly plastic, friable moist; few fine
vesicular pores; few rounded gravel and few residual
nodules; pH H20 6.3; gradual wavy boundary to:

Dark yellowish brown (10YR 3/6) moist; loamy sand,
stony; weak medium subangular blocky; sticky, slightly
plastic, friable moist; few medium vesicular pores;
frequent angular stones; pH H20 6.2; clear wavy boundary
15(e) 8

Light yellowish brown (10YR 6/4) moist; loamy sand, very
stony; structureless; slightly sticky, non plastic, firm
moist; very few stones, gravel and boulders, angular.

i



I Information on the site:

Profile number: 6.

Soil Name: -

c. Higher Category Classification;

USDA: Andic Eutropept.
FAO: Humi-Andi Eutric Regosol.

d. Date of examination: 20 September 1988.

e. Author: J.G. van Uffelen.

f. Location: on the 'Fila Cementerio de la Maquina'’ just a ten minutes
walk before reaching the three hovels situated in the ‘'Valle de
los Conejos', within the ‘Parque Nacional Chirripé’.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

o]

g. Elevation:3340 m.
h. Land form:
i. physiographic position of the site: straight slope formed by a
lateral moraine in a glacial landscape.

ii. topography of surrounding country: mountainous.

iii. microtopography: none.
i. Slope on which profile is sited: very steep (57%).
j. Land-use: high montane dwarf forest.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 9.6 degrees Celcius at a depth of
10 cm to 9.4 degrees Celsius at a depth of 40 cm. The soil
temperature regime is isomesic.

T General information on the soil:

a. Parent material: drift mainly derived from sedimentary and volcanic
rock.

Drainage: class 4 - well drained.

Moisture conditions in the profile: profile moist throughout.

Depth of groundwater table: not detected.

el . Presence of surface stones: exceedingly stony (gravel, stones and
boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: slight rill erosion.

g. Presence of salt or alkali: none.

h. Human influence: the area is influenced by the big fire of 1976,
direct neighbourhood of the location of the soil profile was not
influenced.

a0 o

ITI Brief description of the Profile:

Moderately deep well draind soils. Black organic horizon rich in
sapric soil material overlies a dark reddish brown to dark yellowish
brown loamy sand in which one finds angular gravel, stones and
boulders, both fresh and weathered. Subangular blocky structure. Non
sticky and non plastic in the upper part. Common very fine pores in the
upper parts and few very fine pores in the lower parts. Few roots.
Relative high pH values (pH H20 6.3 to 6.5). In the lower part slightly
tixotropic.

IV Profile description:

1:2



Ah 0-22
Bwl 22-57
Bw2 57-67

Composed of about equal amounts of more or less
fragmented litter and finely divided organic material.
Abrupt wavy boundary to:

Dark reddish brown (5YR 3/4) moist; loamy sand, very
stony; moderate medium subangular blocky; non sticky,
non plastic, friable moist; common very fine vesicular
pores; very frequent gravel and frequent stones,
angular, fresh and weathered; common fine roots and few
coarse roots; pH H20 6.5; diffuse wavy boundary to:
Strong brown (7.5YR 5/6) moist; loamy sand, gravelly,
stony and bouldery; weak medium subangular blocky;
slightly tixotropic; mnon sticky, slightly plastic,
friable moist; common very fine vesicular pores; few
boulders, frequent stones and gravel angular, fresh and
weathered with residual nodules; few fine to coarse
roots; pH H20 6.3; clear wavy boundary to:

Dark yellowish brown (10YR 3/4) moist; loamy sand,
gravelly and very stony; weak medium subangular blocky;
slightly tixotropic; slightly sticky, mnon plastic,
friable moist; few very fine vesicular pores; frequent
gravel and very frequent stones, angular, fresh and
weathered resulting in residual nodules; very few fine
roots.
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i Information on the site:

Profile number: 7.

. Soil Name: -

c. Higher Category Classification;

USDA: Typic Hapludand.
FAO: Umbric Andosol.

d. Date of examination: 21 September 1988.

. Author: J.G. van Uffelen.

f. Location: at left side of the 'Fila Cementerio de la Maquina’, just
a 40 minutes walk before reaching the three hovels situated in
the 'Valle de los Conejos’, within the ‘Parque Nacional Chir-
ripd'.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

Elevation: 3250 m.

Land form:

i. physiographic position of the site: straight slope of 66%
(orientation of 54 degrees) in a glacial landscape.
ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.

i. Slope on which profile is sited: very steep (66%).

. Land-use: high montane dwarf forest.

Climate: see section 2.2 of this report.

The soil temperature was univorm (10.5 degrees Celcius) throughout
the entire soil depth. The soil temperature regime is isomesic.

(o]
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II General information on the soil:

a. Parent material: drift mainly derived from sedimentary and volcanic
rock.

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: profile wet throughout (as a
result of heavy rain).

d. Depth of groundwater table: not detected.

el.Presence of surface stones: rubble land (stones and boulders)

e2.Presence of rock outcrops: none.

f. Evidence of erosion: slight rill erosion.

g. Presence of salt or alkali: none.

h. Human influence: none.

ITITI Brief description of the Profile:

Moderately deep well drained black to dark yellowish brown profile
overlaid by an organic horizon rich in hemic soil material. Uniform in
texture (loamy sand) with few to frequent gravel, stones and boulders,
fresh and also weathered in the lower parts which results in the
presence of residual mnodules. Moderate to weak subangular blocky
structure, non sticky and non plastic in the upper part of the profile.
Fine and very fine pores and a normal root distribution. Relative high
PH values (ph H20 6.3 to 6.4).

IV Profile description:

0 3-0 Composed of well identifiable litter fragments with
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minor amounts of fine organic materials. Abrupt wavy
boundary to:

Black (10YR 2/1) wet; loamy sand, slightly gravelly,
stony and bouldery; moderate medium subangular blocky;
non sticky, non plastic; many very fine and few fine
vesicular pores; frequent gravel and few stones,
angular, fresh; very frequent fine roots; pH H20 6.3;
clear wavy boundary to:

Dark brown (10YR 3/3) wet; loamy sand, gravelly and very
stony; weak medium subangular blocky; slightly tixo-
tropic; mnon sticky, mnon plastic; common very fine
vesicular pores; frequent gravel and few stones, angular
and rounded, fresh and weathered with residual nodules;
frequent fine, few medium to coarse roots; pH H20 6.4;
gradual wavy boundary to:

Dark yellowish brown (10YR 3/4) wet; loamy sand,
gravelly and very stony; weak medium subangular blocky;
slightly tixotropic; slightly sticky, slightly plastic;
few very fine vesicular pores; frequent stones and boul-
ders, angular and rounded, fresh and weathered resulting
in residual nodules; common medium roots.
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i Information on the site:

Profile number: 8.

Soil Name: -

c. Higher Category Classification;

USDA: Andic Eutropept.
FAO: Andi-Umbric Regosol.

d. Date of examination: 22 September 1988.

. Author: J.G. van Uffelen.

f. Location: just on right side of the 'Fila Cementerio de la Maquina’,
just after passing the ‘refugio natural’, within the 'Parque
Nacional Chirripd’.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

Elevation: 3160 m.

. Land form:

i. physiographic position of the site: concave slope (44%,
orientation of 88 degrees).
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.

i. Slope on which profile is sited: steep (44%).

. Land-use: high montane dwarf forest.

Climate: see section 2.2 of this report.

The soil temperature ranged from 9.3 degrees Celcius at a depth of
10 cm to 10.4 degrees Celsius at a depth of 80 cm. The soil
temperature regime is isomesic.

(o)
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10IE General information on the soil:

a. Parent material: drift mainly derived from volcanic rock.

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: profile wet throughout, as a
result of heavy rains.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: exceedingly stony (stones and boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: not detected.

g. Presence of salt or alkali: nomne.

h. Human influence: there is some influence of the fire (1976) which is
reflected in the small parts of charcoal found near the soil
surface.

III Brief description of the Profile:

Moderately deep well drained black to brownish yellow profile. In the
upper parts loamy sand and in the lower parts sandy loam. The mineral
soil material is overlaid by a 5 cm thick horizon rich in hemic soil
material. Within the profile one finds abundant gravel, stones and
boulders. Structure is moderate to weak subangular blocky. Consistence
when wet is slightly sticky and slightly plastic. Common micro to very
fine vesicular pores throughout the profile, normal root distribution.
Relative high pH values (pH H20 6.2 to 6.5).

IV Profile description:
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o1 3-0
Ah1/02 0-10
Ah2  10-45
Bw  45-60

Composed of well identifiable 1litter fragments with
minor amounts of fine organic material; abrupt irregular
boundary to:

Black (1O0YR 2/1) wet; loamy sand, gravelly, stony and
bouldery; moderate medium subangular blocky; non sticky,
slightly plastic; many very fine and few fine vesicular
pores vesicular pores; very frequent boulders and
frequent gravel and stones; common very fine to coarse
roots; pH H20 6.5; clear irregular boundary to:

Dark brown (10YR 3/3) wet; loamy sand, gravelly and
stony; weak medium subangular blocky; slightly sticky,
slightly plastic; common very fine and few fine
vesicular pores; frequent gravel very weathered (which
results in residual nodules), stones, few boulders,
angular, fresh and weathered; common very fine to
coarse roots; pH H20 6.3; gradual irregular boundary to:
Brownish yellow (10YR 6/8) wet; sandy loam, gravelly;
weak fine subangular blocky; slightly sticky, slightly
plastic; common micro to very fine vesicular pores;
frequent very weathered gravel (residual mnodules!),
frequent stones angular and rounded, fresh and weather-
ed; few fine to medium roots; pH H20 6.2.
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Information on the site:

Profile number: 9.

Soil Name: -

Higher Category Classification;
USDA: (Histic) Alic Hapludand.
FAO: Humi-Umbric Regosol.

Date of examination: 26 march 1989.

. Author: J.G. van Uffelen.

Location: on left side of the ‘Fila Cementerio de la Maquina'’ in the
neighbourhood of the ‘'Monte Sin Fé’, within the ‘Parque Nacional
Chirripo’.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 3100 m.
Land form:
i. physiographic position of the site: on gently convex slope near
crest.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: moderately steep (18%).

. Land-use: montane pure oakforest of Q. Costaricensis.

Climate: see section 2.2 of this report.
The soil temperature ranged from 8.7 degrees Celcius at a depth of
10 cm to 8.9 degrees Celsius at a depth of 30 cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: volcanic rock.
. Drainage: class 4 - well drained.
. Moisture conditions in the profile: soil moist throughout.
Depth of groundwater table: not detected.
Presence of surface stones: class 2 - stony (stones and
boulders).

.Presence of rock outcrops: none.
Evidence of erosion: not detected.
Presence of salt or alkali: none.

. Human influence: none.

I Brief description of the Profile:

derate deep wel drained dark brown to yellowish brown profile with a

yellowish brown eluvial horizon containing some pure quartz grains.
Mineral soil material is overlaid by a 10 cm thick layer of fibric to
hemic organic soil materials. Podsolization! Structural development is

we

ak, very fine crumb in the upper and subangular blocky in the upper

and lower part, structureless in the eluvial horizon. Few vesicular

Po

res, abundant roots in the organic soil material and very few in the

eluvial horizon.

Iv

Profile description:

3 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.
Clear and wavy boundary to:

18
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2Bw2

38-43

Composed of about equal amounts of more or less frag-
mented litter and finely divided organic material,
mineral grains are present. Very dark brown (10YR)
moist; abundant very fine to medium roots; clear and
wavy boundary to:

Yellowish brown (10YR 5/4) moist; sand; structureless;
non sticky, non plastic,loose moist; very few medium
roots; pH H20 4.2; abrupt smooth boundary to:

Dark brown (10YR 4/3) moist; sandy loam, slightly
gravelly; weak medium subangular blocky and weak very
fine crumb; slightly sticky, slightly plastic, friable
moist; common micro to fine vesicular pores; frequent,
between angular and rounded, stones, weathered; common
very fine to medium roots; pH H20 4.4; clear wavy
boundary to:

Dark yellowish brown (10YR 4/4) moist, yellowish brown
(LOYR 5/4) dry; few, fine, distinct, sharp, reddish
yellow (7.5YR) mottles; loamy sand, slightly gravelly;
weak very fine subangular blocky; slightly sticky,
slightly plastic, friable moist; few micro and very fine
vesicular pores; frequent stones, between angular and
rounded, weathered; few fine to coarse roots; pH H20
4.8; abrupt irregular boundary to:

Dark yellowish brown (10YR 4/6) moist; sandy loam, very
gravelly and very stony; weak very fine angular blocky;
sticky, plastic, firm moist, few macro and very fine
vesicular pores; very frequent boulders, between angular
and rounded, strongly weathered; very few to coarse
roots.

1LY



I Information on the site:

Profile number: 10.
Soil Name:
c. Higher Category Classification;
USDA: (Histic) Andic Humitropept.
FAO: Humi-Andic Umbric Regosol.
d. Date of examination: 26 march 1989.
. Author: J.G. van Uffelen.
f. Location: on right side of the 'Fila Cementerio de la Maquina’', a
twenty minutes walk before reaching ‘Monte Sin Fé', within the
‘Parque Nacional Chirripéd’.

lop )

o

g. Elevation: 2910 m.
h. Land form:

i. physiographic position of the site: on steep convex slope near

crest.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.

i. Slope on which profile is sited: moderately steep (15%).
j. Land-use: montane pure oakforest of Q. Costaricensis.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 11.2 degrees Celcius at a depth
of 10 cm to 9.9 degrees Celsius at a depth of 60 cm. The soil
temperature regime is isomesic.

L General information on the soil:

a. Parent material: volcanic rock.

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: class 4 - exceedingly stony (gravel and

stones).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: the physiographic position implies a risk for
erosion.

. Presence of salt or alkali: none.

. Human influence: none.

= Q9

ITT Brief description of the Profile:

Moderate deep, well drained (dark) yellowish brown to yellowish brown
profile overlaid by a 10 cm thick layer of fibric to sapric organic
soil material. Loamy sand with frequent gravel and a few stones, both
weathered. Weak subangular blocky structure and also weak crumb
structure in the upper part. Slightly sticky and slightly plastic
throughout the profile. Micro to very fine pores, abundant roots in the
organic soil material.

IV Profile description:

3 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Abrupt wavy boundary to:
0l 7-0 Dominantly composed of fine organic material, but with
some litter fragments. Very dark brown (10YR 2/2) moist;

20



Ah  0-1/28

Bw 1/28-53

abundant fine to medium roots; abrupt wavy boundary to:
Dark yellowish brown (lO0YR 3/4) moist, brown (10YR 5/3)
dry; loamy sand, gravelly and slightly stony; weak
medium subangular blocky, weak crumb; slightly sticky,
slightly plastic, very friable moist; many micro to very
fine vesicular pores; frequent gravel, angular, weathe-
red and few stones, angular, weathered; common fine to
coarse and few very fine roots; pH H20 5.0; abrupt wavy
boundary to:

Yellowish brown (10YR 5/6) moist, dark brown (1lO0YR 4/3)
dry; loamy sand, gravelly and slightly stony; weak
medium subangular blocky; slightly sticky, slightly
plastic, very friable; many micro to very fine pores;
frequent gravel, angular weathered and few stones,

angular, weathered; common fine to coarse roots; pH H20
50k,
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Information on the site:

Profile number: 11.

Soil Name:

Higher Category Classification;
USDA: (Histic) Typic Hapludand.
FAO: Humi-Umbric Andosol.

Date of examination: 26 march 1989.

. Author: J.G. van Uffelen.

Location: just on right side of the ‘Fila Cementerio de la Ma-
quina'’, within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 2680 m.

e LEand form:

i. physiographic position of the site: on convex slope near
crest.

ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.

Slope on which profile is sited: very steep (88%)

Land-use: montane pure oakforest of Q. Costaricensis.

Climate: see section 2.2 of this report.
The soil temperature ranged from 11.3 degrees Celcius at a depth
of 10 ecm to 11.1 degrees Celsius at a depth of 30 cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: intrusive rock (granodiorite).

Drainage: class 4 - well drained.

Moisture conditions in the profile: soil moist throughout.

Depth of groundwater table: not detected.

.Presence of surface stones: class 2 - stony (gravel and stones).
.Presence of rock outcrops: none.

Evidence of erosion: land slides in the direct neighbourhood.
Presence of salt or alkali: none.

. Human influence: none.

I Brief description of the Profile:

derately deep well drained black to olive yellow profile with a very
rk grayish brown eluvial horizon overlaid by a 13 cm thick layer of
bric to sapric organic soil material. Podsolization! Loamy sand with

increase of gravel and stones to the lower part of the profile,
athered or very weathered. Structural development is weak. Sticky and
astic in the horizon underlying the eluvial horizon. Very fine and

fine pores, abundant roots in the organic soil material.

IV

0ol

Profile description:

3 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Abrupt wavy boundary to:
10-5 Composed of about equal amounts of more or less
fragmented 1litter and finely divided organic
material. Abundant very fine to coarse roots; clear
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Ah/(E) 0-2/7

Ah/B  2/7-20

Bwl 20-28/38

Bw2 28/38-50/57

C 50/57-110

wavy boundary to:

Dominantly composed of fine organic material, free
of litter fragments, but mineral grains are
present. Darkbrown (7.5YR) moist, dark gray (7.5YR
4/1) dry; abundant very fine to coarse roots; clear
wavy boundary to:

Very dark grayish brown (10YR 3/2) moist, very dark
grayish brown (10YR 3/2) dry; loamy sand, slightly
gravelly; weak very fine subangular blocky;
slightly sticky, slightly plastic, very friable
moist; few micro and very fine vesicular pores; few
gravel, angular, strongly weathered; common very
fine and fine roots; pH H20 4.3; clear wavy
boundary to:

Black (10YR 2/1) moist; few, coarse, prominent,
sharp very pale brown (10YR) and strong brown
(7.5YR) mottles; loamy sand, slightly gravelly;
weak very fine subangular blocky; sticky, plastic,
friable moist; few micro and very fine vesicular
pores; few gravel, angular, strongly weathered; few
very fine and fine roots; pH H20 4.0; clear
irregular boundary to:

Dark yellowish brown (1O0YR 3/4) moist, brown (10YR
5/3) dry; common, coarse, prominent, sharp very
pale brown (10YR) and strong brown (7.5YR) mottles;
loamy sand, gravelly; weak very fine subangular
blocky; slightly sticky, slightly plastic, very
friable moist; common micro and very fine, few fine
vesicular pores, frequent gravel, angular and
rounded, strongly weathered; few very fine to
coarse roots; pH H20 4.8; clear irregular boundary
(EO® 5
Strong brown (7.5YR) moist, yellowish brown (1OYR
5/6) dry; few, coarse, distinct, clear very pale
brown (l0YR) and strong brown (7.5YR) mottles;
loamy sand, gravelly; weak very fine subangular
blocky; slightly sticky, slightly plastic, very
friable moist; common micro and very fine vesicular
pores; frequent gravel, angular and rounded,
strongly weathered; few very fine and fine roots;
pH H20 4.9; clear irregular boundary to:

Olive yellow (2.5Y 6/6) moist, very pale brown
(10YR 7/3) dry; few coarse distinct, clear very
pale brown (10YR) and strong brown (7.5YR) mottles;
loamy sand, gravelly, weak very fine subangular
blocky; slightly sticky, slightly plastic, friable
moist; much micro and very fine and few fine
vesicular pores; very frequent gravel, angular and
rounded, strongly weathered and few stones, angular
and rounded, weathered; few medium coarse roots; pH
5400 52
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Information on the site:

. Profile number: 12.

Soil Name: -

. Higher Category Classification;

USDA: (Histic) Typic Hapludand.
FAO: Humi-Umbric Andosol.

. Date of examination: 25 march 1989.
. Author: J. G. van Uffelen.

Location: on the right side of the ‘Fila Cementerio de la Maquina',
within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

. Elevation: 2470 m.
. Land form:

i. physiographic position of the site: on crest.

ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: sloping (11%).

. Land-use: montane pure oakforest of Q. Costaricensis.

Climate: see section 2.2 of this report.
The soil temperature ranged from 15.2 degrees Celcius at a depth
of 10 cm to 14.7 degrees Celsius at a depth of 50 cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: volcanic rock (igneous altered lava).
. Drainage: class 4 - well drained.
. Moisture conditions in the profile: profile moist throughout.
. Depth of groundwater table: not detected.
Presence of surface stones: class 2 - stony (gravel, stones and
boulders).

.Presence of rock outcrops: none.

. Evidence of erosion: none.

Presence of salt or alkali: none.
Human influence: none.

I Brief description of the Profile:

Moderately wel drained (dark) reddish brown profile with a dark gray
eluvial horizon overlaid by a 27 thick layer of fibric to sapric
organic soil material. Podsolization! Loamy sand overlies a sandy loam
containing frequent boulders. Structureless in the eluvial horizon and

we

ak subangular structure in the lower part of the profile. Common very

fine and fine pores. Abundant roots in the organic soil material and
few in the eluvial horizon.

IV

01

Profile description:

5 cm The litter is mnon fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Clear and wavy boundary to:
22-12 Composed of about equal amounts of more or less frag-
mented litter and finely divided organic material. Dark
reddish brown (5YR 3/3) dry; abundant, very fine to
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Ah/(E) 0-2

Ah/B

PEEril4

Bwl 6/14-43

Bw2

43-48

coarse roots, clear wavy boundary to:

Dominantly composed of fine organic material, but with
some litter fragments. Dark reddish brown (5YR 3/2)
moist; abundant very fine to coarse roots, pH H20 4.1;
abrupt wavy boundary to:

Dark gray (5YR 4/1) moist, very dark brown (1O0YR 2/2)
dry; loamy sand, slightly gravelly and slightly stony;
structureless; slightly sticky, slightly plastic, loose
moist; few, medium to coarse roots; pH H20 4.2; abrupt
wavy boundary to:

Dark reddish brown (5YR 3/3) moist, dark brown (1OYR
3/3) dry; sandy loam, slightly gravelly and slightly
stony; weak, very fine subangular blocky; sticky,
plastic, firm moist; common micro and very fine vesicu-
lar pores; frequent gravel, between angular and rounded,
weathered; common fine to coarse roots; pH H20 5.1;
clear irregular boundary to:

Dark yellowish brown (10YR 4/4) moist, dark yellowish
brown (10YR 3/4) dry; sandy loam, bouldery; weak very
fine subangular blocky; sticky, plastic; common micro
and very fine vesicular pores; frequent boulders,
angular, weathered; few fine to coarse roots; pH H20
5.4.

Brown (1lOYR 4/4) moist, few, fine, faint, clear, dark
reddish brown (1O0YR) mottles; sandy loam, bouldery;
structureless, frequent boulders, angular weathered; few
fine to coarse roots, pH H20 5.4.
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I Information on the site:

= Profilllet mumbe s N3
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Alic Hapludand.
FAO: Humi-Haplic Andosol.
d. Date of examination: 27 march 1989.
. Author: J.G. van Uffelen.
Location: at left side of the ‘'Fila Cementerio de la Maquina',
within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 2300 m.
h. Land form:
i. physiographic position of the site: on small crest.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: moderately steep (14%).
. Land-use: montane mixed oak forest of Q. Copeyensis and Q. Seemanni.
Climate: see section 2.2 of this report.
The soil temperature ranged from 13.7 degrees Celcius at a depth
of 10 cm to 13.7 degrees Celsius at a depth of 60 cm. The soil
temperature regime is isomesic.

(o]
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I General information on the soil:

a. Parent material: intrusive rock (granodiorite).

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: class 2 - stony (stones and boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: none detected but the physiographic position
implies a risk for landslides.

. Presence of salt or alkali: none.

. Human influence: none.

o' 0

ITI Brief description of the Profile:

Moderate deep well drained dark brown to brownish yellow profile with a
dark gray eluvial horizon containing some pure quartz grains. The
mineral soil material is overlaid by a 11 cm thick layer of fibric to
sapric organic soil material. Podsolization! Structure 1is weakly
developed: subangular blocky. Loamy sand overlying a sandy loam which
contains very weathered gravel resulting in the presence of residual
nodules. Common micro to very fine pores and few medium pores in the
lower part. Abundant roots in the organic soil material and few in the
eluvial horizon and the horizon immediately below.

IV Profile description:

2 cm The 1litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Clear and wavy boundary to:
01 9-5 Composed of about equal amounts of more or less
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Bw2 34-54

fragmented litter and finely divided organic material.
Common very fine to coarse roots; pH H20 5.2; abrupt and
wavy boundary to:

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Dark
brown (7.5 YR) moist; abundant very fine to coarse
roots; abrupt and smooth boundary to:

Dark gray (1OYR 4/1) moist; loamy sand; weak very fine
subangular blocky; slightly sticky, slightly plastic,
very friable moist; many micro, few very fine vesicular
pores; few very fine to coarse roots; abrupt smooth
boundary to:

Dark brown (7.5YR 3/2) moist, very dark grayish brown
(10YR 3/2) dry; common, medium, faint, clear, dark brown
(7.5YR) mottles; loamy sand; weak very fine subangular
blocky, slightly sticky, slightly plastic, very friable;
common micro pores; few very fine to coarse roots; pH
H20 4.3; abrupt smooth boundary to:

Dark yellowish brown (1OYR 4/6) moist, yellowish brown
(10YR 5/6) dry; common, medium, faint, clear, dark brown
(7.5YR) mottles; loamy sand; moderate very fine to
medium subangular blocky; slightly sticky, slightly
plastic, very friable moist; many micro, common very
fine and few fine vesicular pores; very few gravel,
angular, weathered and very few gravel (to a section of
2 cm) strongly weathered which results in the presence
of residual nodules; common very fine to medium roots;
pH H20 4.8; gradual smooth boundary to:

Brownish yellow (10YR 6/8) moist; few, medium, faint,
clear, dark yellowish brown (10YR) mottles; sandy loam,
slightly gravely; weak very fine subangular blocky;
sticky, plastic, firm moist; many micro, common very
fine and fine, few medium vesicular pores; frequent
gravel, angular, weathered and frequent gravel (to a
section of two cm), strongly weathered; few medium
roots; pH H20 4.9.
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i Information on the site:

. Profile number: 14.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Acric Hapludand.
FAO: Humi-Haplic Andosol.
d. Date of examination: 27 march 1989.
. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Fila Cementerio de 1la
Maquina’, within the 'Parque Nacional Chirripé’.
East from the town of San Isidro, within the province of Cartago,
Costa Rica, Cental America.

o' P

(0]

g. Elevation: 2100 m.
h. Land form:

i physiographic position: on small crest.

ii surrounding land form: steeply dissected.

iii microtopography: none.

i. Slope on which profile is sited: sloping (12%).
j. Land-use: submontane lauraceous forest with dwarf palms.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 18.7 degrees Celcius at a depth
of 10 cm to 18.0 degrees Celsius at a depth of 50 cm. The soil
temperature regime is isothermic.

1CIE General information on the soil:

a. Parent material: intrusive rock (granodiorite).

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: class 2 - stony (stones and
boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: mnone detected but the physiographic
position implies a risk for land slides.

g. Presence of salt or alkali: none.

h. Human influence: none.

ITI Brief description of the Profile:

Moderately deep, well drained dark brown profile overlaid by a 13 cm
thick layer of fibric to sapric organic soil material. Loamy sand
overlies a sandy loam containing stones and boulders weathered. Crumb
structure and in the lower part also subangular blocky. Mottles are
probably a result of very weathered gravel (section of 2 cm) which have
lost their original rock structure. Very fine to medium pores. Abundant
roots in the organic soil material.

IV Profile description:

5 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Clear and wavy boundary to:
01 8-4 Composed of about equal amounts of more or less
fragmented litter and finely divided organic
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Ah2 4-17/35

Bwl 17/35-48

material. Abundant very fine to fine roots: abrupt
and wavy boundery to:

Dominantly composed of fine organic material, free
of litter fragments, but mineral grains are
present. Dark brown (7.5YR) moist; abundant very
fine to medium roots; abrupt and wavy boundery to:
Black (10YR 2/1) moist, very dark brown (10YR 2/2)
dry; loamy sand; moderate very fine crumb; slightly
sticky, slightly plastic, very friable moist;
common micro to very fine and few fine vesicular
pores; many very fine to medium roots; pH H20 5.0;
clear irregular boundery to:

Dark brown (10YR 3/3) moist, dark yellowish brown
(10YR 3/4); few fine, distinct, clear dark brown
(7.5 Y/R) mottles; loamy sand, slightly gravelly;
weak very fine crumb; slightly sticky, slightly
plastic, friable moist; many micro, common very
fine and few fine medium vesicular pores; few
gravel between rounded and angular, weathered;
common very fine to coarse vroots; pH H20 4.7;
gradual irregular boundary to:

Yellowish brown (10YR 5/8) moist, brownish yellow
(10YR 6/6) dry; common medium, faint, diffuse,
reddish yellow (7.5 YR) mottles; sandy loam, stony;
moderate fine and very fine crumb, weak very fine
subangular blocky; sticky, plastic, friable moist;
many micro and very fine pores, few fine and medium
pores; frequent stones and boulders between rounded
and angular, weathered; few very fine and fine,
common medium to coarse roots; pH H20 5.0.

2.9



il Information on'the site:

Profile number: 15.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Andic Humitropept.
FAO: Humi-Andic Dystric Regosol.

d. Date of examination: 29 march 1989.
. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Fila cementerio de la

Maguina'’, just outside the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,

Costa Rica, Central America.
Elevation: 1900 m.
. Land form:

i. physiographic position of the site: on crest.

ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.
i. Slope on which profile is sited: sloping (9%).
. Land-use: submontane lauraceous forest with dwarf palms.
. Glimate: see section 2.2 of this report.
The soil temperature ranged from 14.4 degrees Celcius at a depth
of 10 cm to 14.6 degrees Celsius at a depth of 30 cm. The soil
temperature regime is isomesic.

(o
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ILIL General information on the soil:

a. Parent material: intrusive rock (granodiorite).

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected.

el .Presence of surface stones: class 1 - fairly stony (stones and

boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: the physiographic position implies a risk for
erosion.

Presence of salt or alkali: none.

. Human influence: none.

= Qq

IITI Brief description of the Profile:

Moderately deep, well drained very dark brown to reddish yellow
profile overlaid by a 7 cm thick layer of fibric and sapric organic
soil material. Loamy sand overlies a sandy loam which contains
weathered to very weathered stones. Mottling is a result of very
weathered gravel which already lost its rock structure. Moderate
developed crumb in the upper and moderate subangular blocky structure
in the lower part of the profile. Few micro to fine (vesicular) pores
throughout the profile. Abundant roots in the organic soil material.

10V Profile description:

3 cm The litter is non fragmentend, but slightly altered,
evidenced by 1its partial or complete discoloration.

Abrupt and wavy boundary to:
01 4-0 Dominantly composed of fine organic material, free of
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Ah2  5-11
Bwl 11-36
Bw2 36-46

litter fragments, but mineral grains are present. Dark
brown (10YR) moist; abrupt wavy boundary to:

Very dark brown (10YR 2/2) moist; loamy sand; weak to
moderate very fine crumb; slightly sticky, slightly
plastic, very friable moist; common very fine vesicular
pores; abundant very fine to coarse roots; pH H20 4.2;
abrupt wavy boundary to:

Dark brown (1OYR 4/3) moist and dry; loamy sand; common,
fine, prominent, yellow (1OYR) to black (10YR) mottles;
weak very fine to medium crumb; slightly sticky,
slightly plastic, very friable moist; few micro to fine
vesicular pores; common fine to coarse roots; pH H20
4.7; abrupt wavy boundary to:

Yellowish brown (10YR 5/8) moist, yellowish brown (10YR
5/6) dry; common, fine, prominent, yellow (10YR) to
black (10YR) mottles; sandy loam; moderate very fine
subangular blocky; slighty sticky, slightly plastic,
very friable moist; few very fine vesicular pores; few
fine to coarse roots; pH H20 5.0; gradual wavy boundary
15©) 3

Reddish yellow (7.5YR 6/8) moist, reddish yellow (7.5YR
6/8) dry; common, fine, prominent, sharp very pale brown
(10YR) to very dark brown (10YR) mottles; sandy loam,
slightly stony; weak very fine subangular blocky;
sticky, plastic, friable moist; few very fine vesicular
pores; frequent stones, between rounded and angular,
weathered and strongly weathered; pH H20 5.0.
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I Information on the site:

Profile number: 16.

Soil Name: -

c. Higher Category Classification;
USDA: Lithic Haplumbrept.
FAO: Umbric Regosol.

d. Date of examination: 29 march 1989.

o W

e. Author: J.G. van Uffelen.

f. Location: just on left side of the ‘'Fila Cementerio de la Maguina'’
to the ‘Valle de los Crestones’, outside the ‘Parque Nacional
Chirripd’'.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 1700 m.
Land form:
i. physiographic position of the site: on crest.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
i. Slope on which profile is sited: steep (44%).
. Land-use: submontane secondary forest.
Climate: see section 2.2 of this report.
The soil temperature ranged from 16.0 degrees Celcius at a depth
of 10 cm to 15.7 degrees Celsius at a depth of 20 cm. The soil
temperature regime is isomesic.

09
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II General information on the soil:

a. Parent material: intrusive rock (granodiorite).

b. Drainage: class 3 - moderately well drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected.

el.Presence of surface stones: class 2 - stony (stones and boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: the physiographic position implies a risk for
erosion.

g. Presence of salt or alkali: none.

h. Human influence: the forest was cleared some five years ago, and
this probably resulted in a compaction of the soil. After
clearance there was no further human influence.

ITI Brief description of the Profile:

Shallow moderately well drained dark brown to yellowish brown profile
overlaid by a 7 cm thick layer of fibric and humic organic soil
material. Sandy loam containing weathered to very weathered gravel and
stones. Moderate to weak subangular structure. Slightly sticky and
slightly plastic in the upper part. Few to common very fine pores. Only
very fine roots in the upper part of the soil profile. The whole
profile was compacted (as a result of human activity(?))

IV Profile description:

5 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.
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01l 2-0
Ah 0-28
Bwl 28-38

Abrupt and wavy boundary to:

Composed of about equal amounts of more or less
fragmented litter and finely divided organic
material, but mineral grains are present. Dark
brown (1OYR) with parts of charcoal; common very
fine and fine roots; abrupt wavy boundary to:

Dark brown (1OYR 3/3) moist, dark yellowish brown
(10YR 4/4) dry; sandy loam, slightly gravelly;
moderately very fine subangular blocky; slightly
sticky, slightly plastic, friable moist;

many micro and few fine vesicular pores; very few
gravel, rounded, weathered and very weathered
causing very pale brown mottles; very few fine
roots; pH H20 4.8; gradual wavy boundary to:
Yellowish brown (10YR 5/8) moist, strong brown
(7.5YR 5/6); sandy loam, slightly gravelly and
slightly stony; weak very fine subangular blocky;
sticky, plastic, firm moist, common very fine
vesicular pores; frequent gravel and stones,
rounded, weathered and very weathered causing very
pale brown mottles; very few fine roots; pH H20
il
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I Information on the site:

Profile number: 17.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Typic Hapludand.
FAO: Humi-Haplic Andosol.
d. Date of examination: 1 april 1989.
. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Fila Palmito Morado' just
before the limits of the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 2100 m.
h. Land form:
i. physiographic position of the site: on small crest with a width
of about 10 meters.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
i. Slope on which profile is sited: moderately steep (22%).
. Land-use: submontane lauraceous forest with dwarf palms.
Climate: see section 2.2 of this report.
The soil temperature ranged from 8.8 degrees Celcius at a depth of
10 cm to 7.7 degrees GCelsius at a depth of 50 cm. The soil
temperature regime is isomesic.

o M
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1Lt General information on the soil:

Parent material: intrusive rock (granodiorite).

Drainage: class 4 - well drained.

. Moisture conditions in the profile: soil moist throughout.

Depth of groundwater table: not detected.

1.Presence of surface stones: class 1 - fairly stony (gravel and
stones)

2 .Presence of rock outcrops: none.

Evidence of erosion: land slides near the soil pit.

. Presence of salt or alkali: none.

. Human influence: none.

A0 o

o
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IIT Brief description of the Profile:

Shallow well drained dark yellowish brown to brownish yellow profile
with a thin pale brown eluvial horizon, overlaid by a 15 cm thick layer
of fibric to sapric soil material. Podsolization! Loamy sand containing
very weathered gravel, causing mottles in the lower part. Slightly
sticky and slightly plastic throughout the profile. Few micro to very
few pores to common fine and few medium in the lower part of the
profile. Abundant roots in the organic soil material.

Iv Profile description:

3 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Abrupt wavy boundary to:
01 12-8 Composed of about equal amounts of more or less
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02 8-0
Ahl/(E) 0-2
Ah2 2220
Bw 20-33

fragmented litter and finely divided organic material.
Dark brown (7.5YR) moist; abundant fine to medium roots;
abrupt wavy boundary to;

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Dark
brown (7.5YR) moist; common very fine to coarse roots,
abrupt smooth boundary to:

Pale brown (10YR 6/3) moist; loamy sand; moderate very
fine subangular blocky; slightly sticky, slightly
plastic, friable moist; few micro and few

very fine vesicular pores; few very fine and fine roots;
PH H20 4.2; abrupt wavy boundary to:

Dark yellowish brown (10YR 4/4) moist and dry (10YR
4/3); few, fine, faint, clear yellowish red (5YR)
mottles; loamy sand, slightly gravelly; weak very fine
subangular blocky; slightly sticky, slightly plastic,
very friable moist, few micro and very fine vesicular
pores; few gravel, angular, strongly weathered; common
fine to coarse roots; pH H20 4.8; abrupt wavy boundery
150} 5

Brownish yellow (10YR 6/6) moist, very pale brown (10YR
8/4); few, fine, faint, clear, reddish yellow (7.5 YR)
mottles; loamy sand, slightly gravelly; weak very fine
subangular blocky; slightly sticky, slightly plastic,
friable moist; many micro to very fine pores and common
fine and few medium vesicular pores; few gravel,
angular, strongly weathered; few fine to coarse roots;
PHEH2OW5 818
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I Information on the site:
a. Profile number: 18.
b. Soil Name: -

c. Higher Category Classification;
USDA: (Histic) Acric Hapludand.
FAO: Humi-Haplic Andosol.
d. Date of examination: 31 march 1989.
. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘'Fila Palmito Morado'’, within
the ‘Parque Nacional Chirripd’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

o

g. Elevation: 2300 m.
h. Land form:

i. physiographic position of the site: on steep convex slope

(88%) .
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.

i. Slope on which profile is sited: moderately steep (22%).
j. Land-use: submontane lauraceous forest with dwarf palms.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 9.9 degrees Celcius at a depth of
10 cm to 10.7 degrees Celsius at a depth of cm. The soil tempera-
ture regime is isomesic.

I General information on the soil:

a. Parent material: intrusive rock (granodiorite).

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected.

el.Presence of surface stones: fairly stony (gravel and stones).
e2 .Presence of rock outcrops: none.

f. Evidence of erosion: land slides detected near the soil pit.
g. Presence of salt or alkali: none.

h. Human influence: none.

III Brief description of the Profile:

Well drained, moderately deep dark brown to yellowish brown profile,
overlaid by a 20 cm thick layer of fibric to sapric organic soil
material. Loamy sand to silt loam containing very weathered gravel
causing some mottles in the lower part of the profile. Structural
development is weak subangular blocky. Slightly sticky and slightly
plastic throughout the profile. Few micro and very fine pores. Abundant
very fine to coarse roots in the organic material and few in the Ah
horizon, root distribution in the lower part of the profile is normal.

IV Profile description:

3 cm The litter is mnon fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Abrupt wavy boundary to:
01 18-10 Composed of about equal amounts of more or less
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02 10-0
0/Ahl 0-3
Ah2 3-8
Bw 8-62

fragmented litter and finely divided organic material.
Very dark grayish brown (10YR) moist, abundant very fine
to fine roots; abrupt and wavy boundary to:

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are presents. Dark
brown (7.5YR) moist very dark grayish brown (10YR 3/2)
dry; abundant very fine to coarse roots; abrupt wavy
boundary to:

Very dark brown (10YR 3/2) moist, dark gray (10YR 4/1)
dry; loamy sand; weak very fine subangular blocky;
slightly sticky, slightly plastic, firm moist; few micro
vesicular pores; very few gravel (section of 3 cm),
rounded, very weathered; few very fine to coarse roots;
pH H20 4.2; abrupt wavy boundary to:

Dark yellowish brown (10YR 3/4) moist, dark yellowish
brown (10YR 3/4) dry; sandy loam, slightly gravelly
(section of 2 cm); weak very fine subangular blocky;
slightly sticky, slightly plastic, firm moist; common
micro and few very fine vesicular pores; very few
gravel, rounded, very weathered, pinkish gray (7.5 YR);
common very fine to coarse roots; pH H20 4.6; clear
irregular boundary to:

Yellowish brown (10YR 5/6) moist, very pale brown (10YR
3/7) dry; few, fine, faint, clear, strong brown (7.5YR)
mottles, silt loam, slightly gravelly to gravelly; weak
very fine subangular blocky, slightly sticky, slightly
plastic, firm moist; few micro vesicular pores; frequent
gravel and stones, angular, weathered, common very fine
to coarse roots; pH H20 5.0.
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Information on the site:

Profile number: 19.
Soil Name: -

. Higher Category Classification;

USDA: (Histic) Acric Hapludand.
FAO: Humi-Haplic Andosol.
Date of examination: 31 march 1989.

. Author: J.G. van Uffelen.

Location: just on left side of the ‘Fila Palmito Morado’, within

the ‘Parque Nacional Chirripéd’.
East of the town of San Isidro, within the province of Cartago,

Costa Rica, Central America.

Elevation: 2500 m.
Land form:

i. physiographic position of the site: on crest.

ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: moderately steep (14%).

. Land-use: montane lauraraceous forest with dwarf palms.

Climate: see section 2.2 of this report.
The soil temperature ranged from 10.2 degrees Celcius at a depth
of 10 cm to 10.6 degrees Celsius at a depth of cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: volcanic rock (lava)

Drainage: class 4 - well drained.

Moisture conditions in the profile: profile moist throughout.
Depth of groundwater table: not detected.

.Presence of surface stones: class 1 - fairly stony (gravel and

stones).

.Presence of rock outcrops: none.
. Evidence of erosion: nomne.

Presence of salt or alkali: none.

. Human influence: none.

Brief description of the Profile:

Moderately deep, well drained, very dark brown to pale brown profile
overlaid by a 20 cm thick layer fibric to sapric organic soil material.
One finds a weak developed eluvial horizon in loamy sand, containing
some very weathered gravel, over a sandy loam rich in gravel, stones
and boulders, partly very weathered causing some mottling. Structure is
weak subangular blocky. Slightly sticky and slightly plastic. Few
micro pores except for the eluvial horizon witch has few micro to
medium pores. Abundant roots in the lower parts of the organic soil

material.
Iv Profile description:

S cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.
Abrupt wavy boundary to:
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01 15-9

02 9-0

0/Ahl 0-2

Ah?2 2-8

Ah3/Bw 8-43

Composed of about equal amounts of more or Iless
fragmented litter and finely divided organic material.
Dark brown (7.5YR) moist; common very fine to medium
roots; clear wavy boundary to:

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Dark
brown (7.5 YR) moist; abundant fine to coarse roots;
abrupt wavy boundary to:

Very dark brown (10YR 2/2) moist, dark brown (10YR 4/3)
dry; loamy sand; weak subangular blocky; slightly
sticky, slightly plastic, very friable moist; many micro
to very fine and common fine to medium vesicular pores;
few gravel, angular, weathered or very weathered;
common fine to medium roots; pH H20 4.4; abrupt wavy
boundary to:

Dark brown (10YR 4/3) moist; common, coarse, faint,
clear, dark brown (7.5YR) mottles; sandy loam, slightly
gravelly; weak subangular blocky; slightly sticky,
slightly plastic, very friable moist; few micro
vesicular pores; few gravel (0.5-2 «cm), angular,
weathered or very weathered; few fine to medium and few
coarse roots; pH H20 4.5; abrupt wavy boundary to:

Pale brown (10YR 6/3) moist, yellowish brown (10YR 5/4)
dry; few fine to coarse, prominent, sharp brownish
yellow mottles (1O0YR); sandy loam, very gravelly and
very stony; weak subangular blocky; slightly sticky,
slightly plastic, very friable moist; few micro
vesicular pores; frequent gravel (0.5-2 cm), stones and
boulders, angular and rounded, weathered; few medium to
coarse roots; pH H20 5.2.
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Information on the site:

Profile number: 20.
Soil Name: -

. Higher Category Classification;

USDA: (Histic) Typic Hapludand.
FAO: Humi-Umbric Andosol.

. Date of examination: 31 march 1989.
. Author: J.G. van Uffelen.

Location: just on the right side of the ‘Fila Palmito Morado’ to
the ‘Fila Uran'’, within the ‘Parque Nacional Chirripé’.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

Elevation: 2700 m.

Land form:
i. physiographic position of the site: on relative broad crest (50

meters broad).

ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.

Slope on which profile is sited: sloping (7%).

Land-use: montane mixed oak forest of Q. Copeyeensis and ).,
Seemanni

Climate: see section 2.2 of this report.
The soil temperature ranged from 9.5 degrees Celcius at a depth of
10 em to 10.2 degrees Celsius at a depth of 50 cm. The soil
temperature regime is isomesic.

General information on the soil:
Parent material: colluvial material derived from volcanic rock

(lava).
Drainage: class 4 - well drained.

. Moisture conditions in the profile: profile moist throughout.

Depth of groundwater table: not detected.

.Presence of surface stones: none.
.Presence of rock outcrops: none.
. Evidence of erosion: none.

Presence of salt or alkali: none.
Human influence: none.

Brief description of the Profile:

Shallow well drained very dark brown to dark yellowish brown profile
with a dark gray eluvial horizon overlaid by a 20 cm thick layer of
fibric to sapric organic material. Podsolization! Loamy sand to sandy
loam containing weathered boulders. Structural development is moderate

to

weak subangular blocky. Micro to very fine pores. Abundant roots in

the organic soil material, very few in the eluvial horizon.

IV

01l

Profile description:

2 cm The litter 1is non fragmented, but slightly altered,
evidenced by 1its partial or complete discoloration.

Abrupt wavy boundery to:
18-15 Composed of well identifiable litter fragments with
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Ahl/(E) 0-6

minor amounts of fine organic material. Abundant very
fine to medium roots abrupt wavy boundery to:

Composed of about equal amounts of more or less
fragmented litter and finely divided organic material.
Dark brown (7.5YR) moist; abundant very fine to medium
roots; clear wavy boundary to:

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Dark
brown (7.5YR) moist; frequent very fine to coarse roots;
abrupt smooth boundary to:

Dark gray (10YR 4/1) moist; loamy sand; moderate very
fine subangular blocky; slightly sticky, slightly
plastic, firm moist; few micro vesicular pores; very few
very fine to coarse roots; pH H20 4.1; abrupt smooth
boundery to:

Very dark brown (1O0YR 2/2) moist, dark gray (10YR 4/1)
dry; sandy loam; weak very fine subangular blocky;
sticky, plastic, firm moist; common micro and few very
fine vesicular pores; common very fine to coarse roots;
pH H20 4.5; clear wavy boundary to:

Dark yellowish brown (10YR 3/4) moist and dry, very dark
grayish brown (10YR 3/2) dry; sandy loam, stony and
boulderly; weak very fine subangular blocky; sticky,
plastic, firm moist; common micro and few very fine
vesicular pores; very frequent boulders, rounded,
weathered; few very fine to coarse roots; pH H20 5.0.
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Information on the site:

Profile number: 21.
Soil Name: -

. Higher Category Classification;

USDA: (Histic) Andic Humitropept.
FAO: Humi-Andi Dystric Regosol.
Date of examination: 1 march 1989.

. Author: J.G. van Uffelen.

Location: just on the ‘Fila Palmito Morado’, within the ‘Parque
Nacional Chirripd'.

East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

Elevation: 2900 m.

Land form:
i. physiographic position of the site: on gently convex slope.
ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.

Slope on which profile is sited: sloping (12%).

. Land-use: montane pure oakforest of Q. Costaricensis.

Climate: see section 2.2 of this report.
The soil temperature ranged from 10.4 degrees Celcius at a depth
of 10 em to 10.0 degrees Celsius at a depth of 70 cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: colluviul material derived from volcanic rock
(lava).

. Drainage: class 4 - well drained.
. Moisture conditions in the profile: soil moist throughout.

Depth of groundwater table: not detected.

.Presence of surface stones: class 1 - fairly stony (stones).
.Presence of rock outcrops: none.

Evidence of erosion: none.
Presence of salt or alkali: none.

. Human influence: none.

Brief description of the Profile:

Moderately deep well drained very dark brown to brownish yellow
profile with a substratum of rotten volcanic rock and overlies a 5 cm
thick layer of sapric organic soil material. Very fine subangular
blocky. Sandy loam over a loamy sand with weathered stones and rotten
rock with common red and gray mottles. Slightly sticky and slightly
plastic except for the substratum. Micro and very fine pores. Root
distribution normal with abundant roots in the organic soil material.

IV

0

Ah

Profile description:

5-0 Dominantly composed of fine organic material, free of
litter fragments, but mineral grains present; very dark
brown (10YR 2/2) moist; abundant very fine to coarse
roots; gradual wavy boundary to:

0-18 Very dark brown (10YR 2/2) moist, very dark grayish
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Ah/Bwl 18-45

Bw2

Bw3

45-60

60-75

brown 10YR 3/2) dry; sandy loam, slightly gravelly;
moderate very fine subangular blocky; slightly sticky,
slightly plastic, friable moist; very few rounded
stones, weathered; common micro vesicular ©pores;
abundant very fine to coarse roots; pH H20 5.0; gradual
wavy boundary to:

Dark yellowish brown (10YR 4/6) moist, brownish yellow
(10YR 6/6) dry; loamy sand, slightly gravelly; moderate
subangular blocky; slightly sticky, slightly plastic,
friable moist; very few rounded stones, weathered;
common very fine wvesicular pores; few fine to medium
roots; pH H20 4.7; clear wavy boundary to:

Brownish yellow (10YR 6/6) moist, very pale brown (10YR
8/3) dry; loamy sand, slightly stony; weak subangular
blocky; slightly sticky, slightly plastic, £riable
moist; very few rounded stones, weathered; few micro
vesicular pores; few medium roots; pH H20 4.9; clear
wavy boundary to:

Pale yellow (5Y 7/4) moist, white (2.5Y 8/2)dry;
structureless; mnonsticky, non plastic, friable moist;
few micro vesicular pores; few medium roots; pH H20 4.9.
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it Information on the site:

a. Profile number: 22.
b. Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Typic Hapludand.
FAO: Humi-Haplic Andosol.
d. Date of examination: 1 march 1989.
e. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Fila Palmito Morado’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

g. Elevation: 3000 m.
h. Land form:
i. physiographic position of the site: on steep concave slope.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
i. Slope on which profile is sited: steep (44%).
j. Land-use: montane pure oak forest of Q. Costarisencis.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 9.5 degrees Celcius at a depth of
10 em to 9.2 degrees Celsius at a depth of 40 cm. The soil
temperature regime is isomesic.

1L General information on the soil:

a. Parent material: volcanic rock (lava).

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: moist throughout.

d. Depth of groundwater table: not detected.

el.Presence of surface stones: class 2 - stony (gravel, stones and

boulder).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: non detected, but physiographic position
implies risk for erosion (land slides).

Presence of salt or alkali: none.

. Human influence: none.

o 0a

IITI Brief description of the Profile:

Moderately deep, well drained, dark brown to dark yellowish brown
profile, 10 cm thick layer of sapric organic soil material. Loamy sand
overlies a sandy loam containing very frequent fresh gravel and stomes.
Medium granular and subangular blocky structure, structureless in the
Bw2 horizon. Slightly sticky, slightly plastic to sticky and plastic.
Common to few micro (vesicular) pores. Abundant roots in the organic
soil material.

IV Profile description:

0 10-0 Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Very
dark brown (10YR2/2) moist, dark gray (10YR 4/2) dry,
abundant very fine to medium roots; pH H20 4.8; gradual
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Ah 0-5
Ah/Bwl 5-40
Bw2  40-55

wavy boundary to:

Dark brown (10YR 3/3) moist, brown (10YR 5/3) dry; loamy
sand, slightly gravelly; moderate medium granular;
slightly sticky, slightly plastic, firm when moist;
common, micro vesicular pores; few gravel, angular,
weathered; abundant fine to coarse roots; pH H20 4.8;
abrupt wavy boundary to:

Dark yellowish brown (10YR 4/4) moist, yellowish brown
(10YR 5/6) dry; loamy sand, slightly gravelly; weak
subangular blocky; slightly sticky, slightly plastic,
friable; common micro vesicular pores; few gravel,
angular, weathered; common fine to coarse roots; pH H20
5.0; gradual wavy boundary to:

Dark yellowish brown (10YR 4/6) moist, brownish yellow
(10YR 6/6) dry; sandy loam, very gravelly, very stony;
structureless; sticky, plastic, firm moist; few micro
vesicular pores; very frequent gravel and stones,

angular, fresh; very few medium to coarse roots; pH H20
4.9.
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I Information on the site:

Profile number: 23.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Lithic Placudand.
FAO: Humi-Umbric Andosol.
d. Date of examination: 1 march 1989.
e. Author: J.G. van Uffelen.
f. Location: just on right side of the 'Fila Palmito Morado’ near the
‘Paso de los Indios’, within the ‘Parque Nacional Chirripéd’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

o' ®

g. Elevation: 3100 m.
h. Land form:
i. physiographic position of the site: on a very small plateau
near the 'Fila Uréan', at the border of the glacial landscape.
ii. topography of surrounding country: hilly.
iii. microtopography: none.
i. Slope on which profile is sited: sloping (11%).
j. Land-use: high montane dwarf forest.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 9.4 degrees Celcius at a depth
of 10 cm to 9.1 degrees Gelsius at a depth of 50 cm. The soil
temperature regime is isomesic.

I General information on the soil:

a. Parent material: volcanic rock (lava).

b. Drainage: class 2 - imperfectly drained.

c. Moisture conditions in the profile: soil moist throughout.

d. Depth of groundwater table: not detected, but after periods of
excessive rain there will be a superficial water layer over the
thin iron pan.

el.Presence of surface stones: very stony (gravel).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: none.

g. Presence of salt or alkali: none.

h. Human influence: none.

ITI Brief description of the Profile:

Shallow, imperfectly drained very dark grayish to very dark brown
profile, with an dark gray eluvial horizon formed beneath a 15 cm thick
layer of sapric organic soil material. Podsolization! In the lower part
of the profile a thin iron pan has been formed over a yellow C horizon.
Loamy sand overlies a sandy loam both containing some strongly
weathered gravel causing clear mottling above the iron pan. Moderate
subangular blocky, structureless in the C Thorizon. Roots are
concentrated in the organic soil material and in the upper part of the
eluvial horizon.

Iv Profile description:

0 15-0 Dominantly composed of organic material (mainly
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Ahl/(ELl) 0-8

Ah2/(E2) 8-28

Ah3 28-34
Bs 34-35
C 35-50

consisting of spaghnum fibers), but with some litter
fragments. Abundant very fine to medium roots. Abrupt
and wavy boundary to:

Dark gray (5YR 4/1) moist, dark gray (10YR 4/1) dry;
loamy sand, slightly gravelly; moderate medium to coarse
subangular blocky; slightly sticky, slightly plastic,
firm moist; few very fine vesicular pores; very few
gravel (0.2-2 cm), angular strongly weathered with few,
medium, distinct, clear orange mottles; common very fine
to coarse roots; pH H20 4.1; clear wavy boundary to:
Very dark grayish brown (10YR 3/2) moist, dark brown
(10YR 3/3)dry; sandy loam, gravelly; structureless;
sticky, plastic, very firm moist, common very fine
vesicular pores; few gravel (0.2-2 cm), between angular
and rounded, strongly weathered with many fine distinct
clear orange and brown mottles; few medium pores; pH H20
4.7; clear irregular boundary to:

Very dark brown (10YR 2/2) moist, dark brown (10YR 3/3)
dry; sandy loam, gravelly; weak medium subangular
blocky; sticky, plastic, firm moist; common very fine
vesicular pores; few gravel, between angular and
rounded, strongly weathered with common fine distinct
clear orange and brown mottles; few medium pores; pH H20
4.8; abrupt smooth boundary to:

Thin iron pan; hardened with iron; possible to break it
by hand; continuous; material has sponge like structure;
abrupt and smooth boundary to:

Yellow (10YR 7/8) moist, very pale brown (10YR 8/4) dry;
sandy loam, gravelly; structureless; sticky, plastic,
very firm moist; few gravel, between angular and
rounded, strongly weathered; pH H20 5.2.
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i Information on the site:

Profile number: 24.
Soil Name: -
c. Higher Category Classification;
USDA: Lithic Troposaprist.
FAO: Terric Histosol.
d. Date of examination: 28 Februari 1989.
. Author: J.G. van Uffelen.
f. Location: just on left side of the ‘Paso de los Indios’ near the
‘Cerro Uran', within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
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g. Elevation: 3250 m.
h. Land form:
i. physiographic position of the site: on a small convex slope in
a glacial landscape.
ii. topography of surrounding country: hilly.
iii. microtopography: none.
i. Slope on which profile is sited: moderately steep (20%).
j. Land-use: bamboo-paramo.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 10.9 degrees Celcius at a depth
of 10 cm to 10.0 degrees Celsius at a depth of 40 cm. The soil
temperature regime is isomesic.

ILiE General information on the soil:

a. Parent material: drift derived from volcanic rock and volcanic rock
in situ (lava).

b. Drainage: class 2 - imperfectly drained.

c. Moisture conditions in the profile: wet throughout, especially at
the lower parts.

d. Depth of groundwater table: not detected, but after periods of
excessive rain there will be a water layer over the rotten
volcanic rock.

el.Presence of surface stones: exceedingly stony (boulders).

e2.Presence of rock outcrops: none.

f. Evidence of erosion: slight water erosion.

g. Presence of salt or alkali: none.

h. Human influence: none.

IITI Brief description of the Profile:

Shallow imperfectly drained black to brown profile resting on rotten
volcanic rock. A 38 centimeter thick layer rich in sapric organic soil
material overlies the mineral soil material. Loamy sand over a sandy
loam containing some very weathered gravel causing mottling. Structural
development is weak subangular blocky. Slightly sticky and slightly
plastic throughout the profile. Many micro pores in the sapric material
and less below this soil material. Common very fine and fine roots in
the upper 40 cm of the profile.

IV Profile description:
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Ah2

38-0

0-3

3-14

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Black
(10YR2/1) wet, very dark gray (10YR 3/1)dry; loamy sand;
structureless; slightly plastic and slightly sticky;
many micro (vesicular) pores; common very fine and fine
roots; abrupt irregular boundary to:

Black (10YR 2/1) wet, dark brown (10YR 3/3) dry; loamy
sand, weakfine subangular blocky; slightly plastic and
slightly sticky; few micro and very fine pores; common
very fine and fine roots; pH H20 4.5; clear wavy
boundary to:

Brown (10YR 4/4) wet and (1OYR 5/3) dry; sandy loam,
slightly gravelly, stony; weak very fine subangular
blocky; few micro and very fine pores; frequent gravel
(0-2 cm) rounded and very weathered causing some
mottling; few very fine and fine roots; pH H20 4.7;
resting on rotten volcanic rock.
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L Information on the site:
a. Profille’mumber: 25
b. Soil Name: -

c. Higher Category Classification;
USDA: (Histic) Lithic Humitropept.
FAO: Humi-Dystric Regosol.
d. Date of examination: 2 march 1989.
. Author: J.G. van Uffelen.
f. Location: just on left side of the 'Paso de los Indios’ near the
‘Cerro Urédn', within the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

®

g. Elevation: 3300 m.
h. Land form:

i. physiographic position of the site: on a concave slope near a

small hill top in a glacial landscape.
ii. topography of surrounding country: hilly.
iii. microtopography: none.

i. Slope on which profile is sited: steep (40%).
j. Land-use: bamboo-paramo.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 11.0 degrees Celcius at a depth
of 10 cm to 10.0 degrees Celsius at a depth of 20 cm. The soil
temperature regime is isomesic.

II General information on the soil:

a. Parent material: colluvial material derived from volcanic rock
(lava).

b. Drainage: class 2 - imperfectly drained.

c. Moisture conditions in the profile: moist above the iron pan, dry
below.

d. Depth of groundwater table: not detected, but after periods of
excessive rain there will be influence of groundwater on the
profile.

el.Presence of surface stones: exceedingly stony (boulders to a cross-

section of 3 m).

2.Presence of rock outcrops: none.

. Evidence of erosion: none.

Presence of salt or alkali: none.

. Human influence: none.

509 Hh @

IITI Brief description of the Profile:

Shallow imperfectly drained black to very pale brown profile overlaid
by a 22 cm thick black horizon rich in sapric soil material. The BG
horizon consits of rotten volcanic rock. Developed in a loamy sand
containing frequent gravel which 1is partly very weathered causing
mottles. Slightly sticky, slightly plastic to mnon sticky and non
plastic. Structural development is very weak subangular blocky to
Structureless. Micro pores in the upper part and common roots in the
organic soil material.

IV Profile description:
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0/Ah 0-22 Black (1lOYR 2/1) wet, very dark gray (10YR 3/1) dry;
loamy sand rich in sapric soil material; weak subangular
blocky to structureless; slightly sticky, slightly
plastic; few micro vesicular pores; common very fine to
fine, few medium roots; pH H20 4.6; gradual wavy
boundary to:

Ah/(E) 22-34 Dark brown (10YR 3/3) moist, gray (10YR 5/1) dry;
common fine distinct clear very pale brown (10YR) to
brownish yellow (10YR) mottles; loamy sand, gravelly;
weak subangular Dblocky; slightly sticky, slightly
plastic; few micro vesicular pores; frequent gravel,
angular, weathered and strongly weathered; few very fine
to fine roots; pH H20 5.1; abrupt irregular boundary to:

Bs 34-35 Thin iron pan formed over a substratum of rotten rock;
possible to break it by hand; continuous; material has
sponge like structure and vesicular pores; clear wavy
boundary or gradual wavy boundary to:

BC 35-45 Very pale brown (1O0YR 8/4) to brownish yellow (10YR 6/8)
moist, pale yellow (2.5Y 8/4) dry; many medium distinct,
diffuse clear very pale brown (10YR) to brownish yellow
(10YR) mottles; loamy sand, structureless; non sticky,
non plastic; stony and bouldery, very strongly weathered
rotten rock; pH H20 5.5.
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1 Information on the site:

Profile number: 26.
Soil Name: -
c. Higher Category Classification;
USDA: Lithic Troposaprist.
FAO: Terric Histosol.
d. Date of examination: 3 march 1989.
. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Paso de los Indios' near the
‘Cerro Uran’, within the ‘'Parque Nacional Chirripéd’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 3250 m.
. Land form:
i. physiographic position of the site: relative broad crest in
glacial landscape.
ii. topography of surrounding country: mountainous.
iii. microtopography: none.
i. Slope on which profile is sited: moderately steep (18%).
. Land-use: bamboo-paramo.
. Climate: see section 2.2 of this report.
The soil temperature ranged from 8.8 degrees Celcius at a depth
of 10 cm to 8.6 degrees Celsius at a depth of 50 cm. The soil
temperature regime is isomesic.
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I General information on the soil:

a. Parent material: colluvial material derived from volcanic rock
(lava).

b. Drainage: class 2 - imperfectly drained.

c. Moisture conditions in the profile: profile wet throughout.

d. Depth of groundwater table: at 25 cm.

el .Presence of surface stones: stony - boulders.

e2.Presence of rock outcrops: none.

f. Evidence of erosion: none.

g. Presence of salt or alkali: none.

h. Human influence: none.

IIT Brief description of the Profile:

Moderately deep imperfectly drained black to light yellowish brown
profile with a 59 cm thick layer rich in sapric organic soil material
overlying the horizons rich in mineral material. Moderate subangular
blocky in the B horizons. Structureless in the lower part of the
profile. Slightly sticky, slightly plastic throughout. Very common to
common fine and very fine pores in the mineral part except for the
lower part. Common very fine to medium roots in the upper 65 cm of the
profile.

Iv Profile description:

01 55-40 Dark brown (10YR 3/3) wet; loamy sand rich in
sapric soil material; structureless; slightly
sticky, slightly plastic; abundant, very fine to
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02 40-25

03 25-0

Ah 0-10,/20
Bw 10/20-30

medium roots; clear wavy boundary to:

Very dark brown (10YR 2/2) wet and dry; loamy sand
rich in sapric soil material; weak very fine
subangular blocky; slightly sticky, slightly
plastic; many very fine vesicular pores; common
very fine to medium roots; clear wavy boundary to:
Black (10YR 2/1) wet and dry; loamy sand, slightly
gravelly rich in sapric soil material; weak very
fine subangular blocky, slightly sticky, slightly
plastic; very common very fine vesicular pores; few
gravel (5-7.5 cm) rounded, weathered; common very
fine to medium roots; pH H20 4.5; clear wavy
boundary to:

Dark brown (10YR 3/3) wet, very dark grayish brown
(10YR 3/2); loamy sand, slightly gravelly; moderate
very fine subangular blocky; slightly sticky,
slightly plastic; common fine vesicular pores; few
gravel (5-7.5 cm) rounded, weathered; common very
fine to medium roots; pH H20 4.6; clear irregular
boundary to:

Light yellowish brown (10YR 6/4) wet; common to
coarse, distinct, diffuse, yellowish brown (10YR)
mottles; sandy loam, stony and bouldery; struc-
tureless; slightly sticky, slightly plastic;
frequent boulders, rounded, strongly weathered.
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il Information on the site:

Profile number: 27.
Soil Name: -
c. Higher Category Classification;
USDA: Lithic Troposaprist.
FAO: Terric Histosol.
d. Date of examination: 3 March 1989.
e. Author: J.G. van Uffelen.
f. Location: just on left side of the 'Paso de los Indios’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 3100 m.
. Land form:
i. physiographic position of the site: on crest in glacial
landscape.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: sloping (11%).
Land-use: high montane dwarf forest.
Climate: see section 2.2 of this report.
The soil temperature ranged from 9.2 degrees Celcius at a depth of
10 ecm to 9.0 degrees Celsius at a depth of 70 cm. The soil
temperature regime is isomesic.
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e General information on the soil:

a. Parent material: drift derived from volcanic rock and volcanic rock
in situ (lava).

b. Drainage: class 3 - moderately well drained.

c. Moisture conditions in the profile: wet throughout

d. Depth of groundwater table: not detected, but the profile will be
influenced by groundwater after periods of excessive rain.

el.Presence of surface stones: none.

e2.Presence of rock outcrops: none.

f. Evidence of erosion: none.

g. Presence of salt or alkali: none.

h. Human influence: none.

IITI Brief description of the Profile:

Moderately deep and moderately well drained black to yellowish brown
profile overlaid by a 23 cm thick layer of fibric to sapric organic
soil material. Some small parts of charcoal (0.5-2.0 cm) were found in
the upper part of the organic soil material. Sandy loam, containing
some weathered gravel, overlies rotten volcanic rock. Slightly sticky
and slightly plastic throughout the profile. Common micro (vesicular)
pores to a depth of some 70 cm. Common very fine to medium roots in the
organic soil material, fewer roots in the mineral part of the profile.

Iv Profile description:

01 61-58 Composed of well identifiable litter fragments with
minor amounts of fine organic material. Abrupt wavy
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03

04

05

Ah/Bw

58-45

45-38

38-20

20-0

0-12:/26

BwC 12/26-32

boundary to:

Dominantly composed of fine organic material, but
with some litter fragments. Dark reddish brown
(5YR) wet; slightly sticky, slightly plastic; many
micro to very fine vesicular pores; abundant very
fine to medium roots; clear wavy boundary to:
Dominantly composed of fine organic material, free
of litter fragments, but mineral grains are
present. BRlack (10YR 2/1) wet; slightly sticky,
slightly wet; common micro vesicular pores; common
very fine to fine and few medium roots; clear wavy
boundary to;

Black (10YR 2/1) wet; sandy loam; weak subangular
blocky; slightly sticky, slightly plastic; common
micro vesicular pores; common very fine to fine and
few coarse roots; pH H20 4.2; clear wavy boundary
(0§

Very dark brown (10YR 2/2) wet; sandy loam, slight-
ly gravelly; weak subangular blocky; slightly
sticky, slightly plastic; common, micro vesicular
pores; very few rounded weathered granite; common
very fine to fine and few coarse roots; pH H20 4.5;
clear wavy boundary to:

Brown (10YR 5/3) wet and dry (7.5YR 5/2); common,
medium, distinct, clear brown (10YR) to very dark
brown (10YR) mottles; sandy loam, slightly
gravelly; weak very fine angular blocky; slightly
sticky, slightly plastic; common micro vesicular
pores; very frequent gravel (0.5-2.0 cm), angular,
strongly weathered volcanic rock; few very fine to
fine roots; pH H20 4.6; clear irregular boundary
EOk

Light yellowish brown (10YR 6/4) moist, very pale
brown (10YR 7/4) dry; many medium to coarse
prominent sharp brownish yellow (10YR) to strong
brown (7.5YR) mottles; rotten rock with patches of
sandy loam; structureless; pH H20 4.7.
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Information on the site:

Profile number: 28.

Soil Name: -

Higher Category Classification;
USDA: Lithic Troposaprist.
FAO: Terric Histosol.

Date of examination: 6 march 1989.

. Author: J.G. van Uffelen.

Location: just on right side of the ‘'Camino de los Indios’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,

Costa Rica, Central America. :

Elevation: 2900 m.
Land form:

i. physiographic position of the site: on small crest with a
width of several meters at the border of the glacial land-
scape.

ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: moderately steep (16%).

. Land-use: montane pure oakforest of Q. Costaricensis.

Climate: see section 2.2 of this report.
The soil temperature was almost univorm (8.9 degrees Celsius)
throughout the entire soil depth. The soil temperature regime is
isomesic.

General information on the soil:

Parent material: colluvial material derived from volcanic rock
(lava).

Drainage: class 2 - imperfectly drained.

Moisture conditions in the profile: profile wet above the iron pan,
moist below.

Depth of groundwater table: not detected, but after periods of
excessive rain a water layer above the iron pan will influence the
profile.

.Presence of surface stones: none.
.Presence of rock outcrops: none.

Evidence of erosion: none.
Presence of salt or alkali: none.
Human influence: none.

Brief description of the Profile:

Moderate deep, imperfectly drained dark brown to brownish yellow
profile with an iron pan formed over rotten volcanic rock. A 43 cm
thick layer of fibric to sapric organic soil material overlies the
mineral soil material. Sandy clay loam over a sandy loam resting on the
rotten rock. Weakly developed eluvial horizon above the iron pan which

is

continuos and can be broken by hand. Many micro to fine pores in the

sapric soil material and common micro above the iron pan. Abundant
roots in the sapric soil material.

IV

Profile description:
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02

03

43-38

38-20

20-0

Ahl/(El) 0-15

Ah2(E2) 15-22

Bs

Bw

222253

22.3-45

Composed of well identifiable litter fragments with
minor amounts of fine organic material. Abrupt wavy
boundary to:

Dominantly composed of fine organic material, but
with some 1litter fragments, but mineral grains
present; very dark grayish brown (1O0YR) wet, very
dark brown (10YR 2/2) dry; non sticky, slightly
plastic; many micro to fine vesicular pores;
abundant fine roots; pH H20 4.4; gradual wavy
boundary to:

Dominantly composed of fine organic material, free
of litter fragment, mineral grains present; very
dark brown (10YR) wet; slightly sticky, slightly
plastic; many micro to very fine vesicular pores;
abundant fine to coarse roots; pH(H20) 3.9; clear
wavy boundary to:

Dark brown (10YR 4/3) wet, gray (1OYR 6/1) dry;
sandy clay loam; moderate very fine subangular
blocky; slightly sticky, slihtly plastic; common
micro vesicular pores; few very fine and common
coarse roots; pH H20 4.0; clear wavy boundary to:
Brown (10YR 4/3) wet, brownish yellow (10YR 6/8)
dry; 30% of this horizon is black mottled as a
result of organic matter; sandy clay loam; weak
very fine subangular blocky; slightly sticky,
slightly plastic; common micro vesicular pores;
common very fine to fine and few coarse roots; pH
H20 4.3; abrupt wavy boundary to:

Yellowish red (10YR 5/6); hardened with iron;
possible to break it by hand; continuous; material
has sponge 1like structure; abrupt and smooth
boundary to:

Brownish yellow (10YR 6/8) moist; sandy loam,
bouldery; structureless; non sticky, non plastic;
very frequent boulders, rounded, very strongly
weathered; pH H20 5.1.
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it Information on the site:

Profile number: 29.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Typic Placudand.
FAO: Humi-Mollic Andosol.
d. Date of examination: 9 march 1989.
. Author: J.G. van Uffelen.
ENo catitont s t ol o & side of the ‘Camino de los Indios’,
within the ‘Parque Nacional Chirripd’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 2700 m.
h. Land form:
i. physiographic position of the site: on crest.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: moderately steep (17%).
Land-use: montane pure oakforest of Q. Costaricensis.
Climate: see section 2.2 of this report.
The soil temperature ranged from 11.1 degrees Celcius at a depth
of 10 cm to 10.9 degrees Celsius at a depth of 40 cm. The soil
temperature regime is isomesic.
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II General information on the soil:

Parent material: volcanic rock.

. Drainage: class 2 - imperfectly drained.

c. Moisture conditions in the profile: profile wet above the iron pan,
below the pan moist.

d. Depth of groundwater table: not detected, but after periods of
excessive rain there will be a water layer over the iron pan.

el.Presence of surface stones: none.

e2.Presence of rock outcrops: none.

f. Evidence of erosion: none.

g. Presence of salt or alkali: none.

h. Human influence: none.

o P

ITI Brief description of the Profile:

Shallow, imperfectly drained very dark grayish brown to yellowish brown
profile with a dark gray, weakly developed, eluvial (?) horizon
overlaid by a 30 cm thick layer of fibric to sapric soil material.
Podsolization! Sandy loam with few gravel to loam containing frequent
gravel. The gravel is partly very weathered causing mottling. Slightly
plastic and slightly sticky. Micro to fine pores in all the horizons.
Abundant roots in the organic soil material.

Iv Profile description:

3 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.
Abrupt wavy boundary to:
01 27-17 Composed of wel identifiable litter fragments with
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17-0

Ahl/(E1) 0-2

Ah2

Bs

Bw

2-14

14-14.2

14.2-53

minor amounts of fine organic material. Clear wavy
boundary to:

Dominantly composed of fine organic material, free
of litter fragments, but mineral grains are
present. Very dark grayish brown (10YR) wet;
slightly sticky, slightly plastic; abundant very
fine to coarse roots; pH H20 4.9; clear wavy
boundary to:

Dark gray (10YR 4/1) wet, gray (10YR 5/1) dry;
sandy loam; weak medium subangular blocky; slightly
sticky, slightly plastic; common very fine to fine
vesicular pores; few gravel (0.2-2 cm), rounded,
weathered; common very fine to fine and few medium
to coarse roots; pH H20 4.6; clear wavy boundary
Eo:

Very dark grayish brown (10YR 3/2) wet, 1light
yellowish brown (10YR 6/4) dry; sandy loan,
gravelly; moderate subangular blocky; slightly
sticky, slightly plastic; few micro to fine
vesicular pores; few gravel (0.2-5 cm), rounded,
weathered and very weathered with common coarse
prominent sharp brown (7.5YR) mottles; common very
fine to fine and few medium to coarse roots; pH H20
5.9; abrupt wavy boundary to:

Yellowish red (5YR 5/6) moist; hardened with iron,
possible to break it by hand; continuos; material
has no recognizable structure; abrupt and wavy
boundary to:

Yellowish brown (10YR 5/4) moist; loam, in the
upper part very gravelly in the lower part stony;
weak subangular blocky; slightly sticky, slightly
plastic, friable moist; common very fine and few
fine vesicular pores; frequent gravel (0.2-4 cm),
rounded, weathered with common coarse distinct
clear strong brown (7.5 YR) mottles and few stones,
angular, fresh; common medium to coarse roots.
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Information on the site:

Profile number: 30.
Soil Name: -

. Higher Category Classification;

USDA: (Histic) Placic Humitropept.
FAO: Humi-Dystric Regosol.

. Date of examination: 7 march 1989.

Author: J.G. van Uffelen.
Location: just on left side of the ‘'Camino de los Indios’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 2500 m.
Land form:
i. physiographic position of the site: on crest (slope between 22%
and 44%).
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: sloping (11%).

. Land-use: montane mixed oakforest of Q. Copeyensis and Q. Seemanni.

Climate: see section 2.2 of this report.
The soil temperature ranged from 11.7 degrees Celcius at a depth
of 10 cm to 11.0 degrees Celsius at a depth of 30 cm. The soil
temperature regime is isomesic.

General information on the soil:

Parent material: volcanic rock.

Drainage: class 2 - imperfectly drained.

Moisture conditions in the profile: profile moist throughout.

Depth of groundwater table: not detected, but after periods of
excessive rains there will be some influence on the profile.

.Presence of surface stones: none.
.Presence of rock outcrops: none.

. Evidence of erosion: not detected.
. Presence of salt or alkali: none.
. Human influence: none.

Brief description of the Profile:

Shallow imperfectly drained black to yellowish brown profile with a
very weak developed iron pan. A layer of 25 cm fibric to sapric organic
soil material overlies the eluvial horizon. Podsolization! Sandy clay
loam and loam over a sand loam all containing weathered to very
weathered gravel and stones causing mottles. Common micro and very fine
pores. Abundant roots in the sapric organic matter, few very fine to
fine in the eluvial horizon.

Iv

01l

Profile description:

4 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discolorationm.

Abrupt wavy boundary to:
21-2 Dominantly composed of fine organic material, but
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Ahl/(E1) 0-3

Ah?

Bs

Bw

3-10

10-10.2

10.2-44

with some litter fragments. Black (10YR) to dark
reddish brown (5YR) moist; abundant very fine to
coarse roots; pH H20 4.9; abrupt wavy boundary to:
Dominantly composed of fine organic material, free
of 1litter fragments, but mineral grains are
present. Black (10YR 2/1) moist, dark grey (5YR
4/1) dry; sandy clay loam; moderate subangular
blocky; slightly sticky, slightly plastic, friable
moist; common micro to very fine vesicular pores;
few very fine to fine roots; pH H20 4.1; abrupt
wavy boundary to:

Yellowish brown (1lO0YR 5/4) moist, light brownish
gray (lOYR 6/2) dry; few medium distinct clear
strong brown (7.5YR) and very pale brown (1O0YR)
mottles; clay loam; weak subangular blocky; common
micro to very fine pores; slightly sticky, slightly
plastic; friable moist; few very fine to fine
roots; pH H20 4.1; abrupt wavy boundary to:

Brown (1O0YR 4/3) moist, yellowish brown (10YR 5/4)
dry; common coarse distinct clear strong brown
(7.5YR) mottles; loam, slightly gravelly; weak
medium subangular blocky; common micro to very fine
pores; slightly sticky, sligtly plastic, firm
moist; few gravel (0.2-1 cm), rounded, weathered
and strongly weathered; common medium to coarse
roots; pH H20 4.3; clear wavy boundery to:
Yellowish red (5YR 5/6); hardened with iron;
possible to break it by hand; mnot continuous
because this pan has been developed only in places;
abrupt and wavy boundary to:

Yellowish brown (10YR 5/8) moist and dry (10YR
5/6); common fine to coarse faint diffuse yellowish
brown (10YR) mottles; sandy 1loam, stony; weak
subangular blocky; slightly sticky, slightly
plastic, friable moist; few very fine vesicular
pores; frequent gravel and stones rounded and
angular, weathered and strongly weathered; few
medium to coarse roots; pH H20 4.8.
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I Information on the site:

a. Profile number: 31.
b. Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Andic Humitropept.
FAO: Humi-Andi Dystric Regosol.
d. Date of examination: 7 march 1989.
e. Author: J.G. van Uffelen.
f. Location: just on left side of the ‘Camino de los Indios’, within
the ‘'Parque Nacional Chirripéd’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

g. Elevation: 2300 m.
h. Land form:
i. physiographic position of the site: straight slope of 66%.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
i. Slope on which profile is sited: steep (28%).
j. Land-use: submontane lauraceous forest with dwarf palms.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 11.4 degrees Celcius at a depth
of 10 cm to 11.3 degrees Celsius at a depth of 70 cm. The soil
temperature regime is isomesic.

I General information on the soil:

a. Parent material: volcanic rock (lava).

b. Drainage: class 3 - moderately well drained.

c. Moisture conditions in the profile: profile moist throughout.

d. Depth of groundwater table: mnot detected, but after periods of
excessive rain groundwater influences the profile.

el.Presence of surface stones: none.

e2.Presence of rock outcrops: none.

f. Evidence of erosion: not detected.

g. Presence of salt or alkali: none.

h. Human influence: none.

III Brief description of the Profile:

Moderately deep, moderately well drained dark brown to yellowish brown
profile with a 29 cm thick layer of fibric to sapric organic soil
material. Sandy loam over loam containing some weathered gravel.
Slightly sticky and slightly plastic throughout. Structure is moderate
subangular blocky. Few medium pores in the upper part of the mineral
soil material. Abundant roots in the organic soil material.

IV Profile description:

3 cm The 1litter is mnon fragmented, but slightly altered,
evidenced by its partial or complete discoloration.
Abrupt wavy boundary to:
01 25-4 Composed of about equal amounts of more or less
fragmented litter and finely divided organic material.
Dark brown (7.5 YR) moist; abrupt wavy boundary to:
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02 4-0
Ah 0-15
Bwl 15-58

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Dark
brown (7.5 YR) moist and dry (10YR 3/3); abundant very
fine to medium and common coarse roots; abrupt wavy
boundary to:

Dark brown (1O0YR 3/3) moist, dark brown (7.5YR 4/2) dry;
sandy loam, slightly gravelly; moderate very fine to
fine subangular blocky; slightly sticky, slightly
plastic, friable moist; many micro to very fine and few
medium vesicular pores; common very fine to medium and
few coarse roots; pH H20 4.3; clear irregular boundary
Lok

Yellowish brown (10YR 5/8) moist, light yellowish brown
(2.5Y 6/4) dry; loam, slightly gravelly in the upper
part and gravelly in the lower part; moderate very fine
subangular blocky; slightly sticky, slightly plastic,
friable moist; common micro and few fine wvesicular
pores; very few gravel in the upper part and few gravel
in the lower part of the profile, rounded, weathered;
common very fine to fine, few medium to coarse roots; pH
H2. QR
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I Information on the site:

Profile number: 32.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Typic Hapludand.
FAO: Humi-Haplic Andosol.
d. Date of examination: 11 march 1989.
e. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Camino de los Indios’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 2100 m.
h. Land form:
i. physiographic position of the site: on straight slope near the
crest.
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: steep (55%).
Land-use: submontane lauraceous forest with dwarf palms.
Climate: see section 2.2 of this report.
The soil temperature ranged from 14.2 degrees Celcius at a depth
of 10 em to 14.0 degrees Celsius at a depth of 60 cm. The soil
temperature regime is isomesic.

oo

.

ILH General information on the soil:

a. Parent material: colluvial/residual material derived from volcanic
rock.

b. Drainage: class 3 - moderately well drained.

c. Moisture conditions in the profile: profile wet throughout.

d. Depth of groundwater table: not detected, but after periods of
excessive rain there will be influence of groundwater on the
profile.

el.Presence of surface stones: none.

e2.Presence of rock outcrops: none.

f. Evidence of erosion: not detected.

g. Presence of salt or alkali: none.

h. Human influence: none.

III Brief description of the Profile:

Moderately deep and moderately well drained black to brownish yellow
profile overlaid by a 20 cm thick layer of fibric to sapric organic
soil material. Clay loam over clay containing some very weathered
gravel in the lower part causing mottles. Mottles in the higher part
are a result of accumulated organic matter (filled up root spaces).
Slightly sticky and slightly plastic throughout. Structure is moderate
to weak subangular blocky. Common micro and very fine pores. Abundant
roots in the organic soil material and common very fine to fine roots
in the first two mineral horizons.

IV Profile description:
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Ahl

Ah2

Bw

10 cm

12-2

2-0

0-1

1-23

23-55

The 1litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration. Abr-
upt irregular boundary to:

Dominantly composed of fine organic material, free of
litter fragments, but mineral grains are present. Dark
brown s (7. 5NRE NS /298 iwe i iisiliichtl v stticky ¢ Sslilghtlyy
plastic; abundant very fine to coarse roots; pH H20 4.5;
abrupt irregular boundary to:

Black (10YR 2/1) wet; clay loam; slightly sticky,
slightly plastic; common micro to very fine vesicular
pores; common very fine to fine roots; pH H20 4.1;
abrupt irregular boundary to:

Dark brown (10YR 4/3) wet, yellowish brown (10YR 5/6)
dry; clay; slightly sticky, slightly plastic; moderate
subangular blocky; common micro to very fine vesicular
pores; common very fine to fine roots; pH H20 4.3;
abrupt irregular boundary to:

Yellowish brown (10YR 5/8) wet; few, fine, faint, clear,
brownish yellow (10YR) mottles and common coarse,
prominent sharp black to dark brown mottles; clay;
slightly sticky, slightly plastic; moderate subangular
blocky; common micro to very fine vesicular pores; few
fine to coarse roots; pH H20 4.6; gradual wavy boundary
15(0) 5

Brownish yellow (10YR 6/6) wet, very pale brown (10YR
8/4) dry; common fine, faint, clear brownish yellow
(10YR) mottles; clay, slightly gravelly; slightly
sticky, slightly plastic; weak subangular blocky; common
micro to very fine vesicular pores; few gravel, rounded,
weathered and strongly weathered; few fine to coarse
roots; pH H20 5.0.
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Information on the site:

Profile number: 33.
Soil Name: -

. Higher Category Classification;

USDA: (Histic) Acric Hapludand.
FAO: Humi-Umbric Andosol.

. Date of examination: 12 march 1989.

Author: J.G. van Uffelen.
Location: just on right side of the ‘Camino de los Indios’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
Elevation: 1900 m.
Land form:
i. physiographic position of the site: on small crest (slope of
77%) .
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
Slope on which profile is sited: steep (44%).

. Land-use: submontane lauraceous forest with dwarf palms.

Climate: see section 2.2 of this report.
The soil temperature ranged from 16 degrees Celcius at a depth of
10 cm to 15 degrees Celsius at a depth of 80 cm. The soil
temperature regime is isothermic.

General information on the soil:

Parent material: volcanic rock (lava).

. Drainage: class 2 - imperfectly drained.

Moisture conditions in the profile: profile wet throughout (after
four days of heavy rain).

. Depth of groundwater table: water stands at a depth of some 50 cm in

the soil pit.

.Presence of surface stones: none.
.Presence of rock outcrops: none.

Evidence of erosion: not detected.
Presence of salt or alkali: none.

. Human influence: none.

IIT BRBrief description of the Profile:

Moderately deep imperfectly drained very dark grayish brown (eluvial
horizon(?)) to yellowish brown profile, overlaid by a 32 cm thick layer

of

fibric to sapric organic soil material. Structural development is

moderate crumb to weak crumb. Micro and very fine pores throughout and
root distribution is normal except for the fact that one finds abundant
roots in the organic soil material.

IV

01

Profile description:

15 cm The 1litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

20-2 Dominantly composed of fine organic material, free of

litter fragments, but mineral grains are present. Dark
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Ah

Bw

2-0

0-22

22-60

brown (7.5YR) wet, very dark grayish brown (10YR 3/2)
dry; abundant very fine to coarse roots; pH H20 4.0);
abrupt wavy boundary to:

Very dark grayish brown (10YR 3/2) wet, very dark brown
(10YR 2/2) dry; sandy loam; moderate fine crumb;
slightly sticky, slightly plastic; many very fine and
common fine vesicular pores; common fine to coarse
roots; pH H20 3.9; clear wavy boundary to:

Dark brown (10YR 4/3) wet, dark yellowish brown (1O0YR
4/4) dry; sandy clay loam, slightly gravelly; moderate
fine crumb; many very fine, common fine vesicular pores;
very few gravel (0.2-4 cm), rounded, weathered and very
weathered; common fine to coarse roots; pH H20 4.5;
gradual wavy boundary to:

Yellowish brown (1lO0YR 5/6) wet, yellowish brown (10YR
5/6) dry; few fine, faint, clear, strong brown (7.5YR)
mottles; sandy clay loam, slightly gravelly; moderate
fine crumb; slightly sticky, slightly plastic; many very
fine and common fine vesicular pores; very few gravel
(0.2-4 cm), rounded, weathered and very weathered; few
fine to medium roots; pH H20 5.1.
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Information on the site:

Profile number: 34.

Soil Name: -

Higher Category Classification;
USDA: (Histic) Typic Hapludand.
FAO: Humi-Umbric Andosol.

Date of examination: 13 march 1989.

Author: J.G. van Uffelen.

Location: just on right side of the 'Camino de los Indios’, within
the ‘Parque Nacional Chirripé’.

East of the town of San Isidro, within the province of Cartago, Costa

al
e

Cp (S D

i

IEIEIL

Rica, Central America.

Elevation: 1700 m.

Land form:
i. physiographic position of the site: on crest (slope 47%).
ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.

Slope on which profile is sited: moderately steep (22%).

Land-use: submontane lauraceous forest with dwarf palms.

Climate: see section 2.2 of this report.
The soil temperature was almost univorm (18 degrees Celcius)
throughout the entire soil depth. The soil temperature regime is
isothermic.

General information on the soil:
Parent material: colluvial material derived from wvolcanic rock

(lava).
Drainage: class 4 - well drained.

. Moisture conditions in the profile: profile moist throughout.

Depth of groundwater table: not detected.

.Presence of surface stones: none.
.Presence of rock outcrops: none.

Evidence of erosion: not detected.
Presence of salt or alkali: none.

. Human influence: none.

Brief description of the Profile:

Moderately well drained very dark grayish brown to brownish yellow
profile with a layer of 8 cm fibric and sapric organic soil material.
Structural development is moderate crumb and also subangular blocky in
the Ah horizon. Sandy loam over a sandy clay loam containing some
strongly weathered gravel causing mottling. Common micro and very fine
pores. Root distribution is normal but one finds abundant roots in the
lower part of the organic soil material.

IV

01

Profile description:

5 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.
Abrupt wavy boundary to:

3-0 Dominantly composed of fine organic material, free
of 1litter fragments, but mineral grains are

68



Ahl

0-20

Ah2/Bwl 20-27

Bw

27-77

present. Dark brown (7.5YR) moist; slightly sticky,
slightly plastic; abundant very fine to coarse
roots; pH H20 4.8; gradual wavy boundary to:

Very dark grayish brown (10YR 3/2) moist and dry
(LOYR 4/2); sandy loam; moderate fine crumb and
very fine subangular blocky; slightly sticky,
slightly plastic, friable moist; many micro to very
fine and commom fine vesicular pores; very few
gravel (0.2-3 cm), rounded, strongly weathered
with few, medium, distinct, sharp, strong brown
(7.5YR) mottles; common very fine to coarse roots;
pH H20 4.5; gradual wavy boundary to:

Dark yellowish brown (10YR 4/4) moist, yellowish
brown (10YR 5/4); sandy loam, slightly gravelly;
moderate very fine and very fine crumb; slightly
sticky, slightly plastic, friable moist; common
micro to very fine vesicular pores; few gravel,
angular and rounded, weathered and strongly
weathered with few medium, faint, sharp, strong
brown (7.5YR) mottles; few very fine to fine and
common medium to coarse roots; pH H20 4.9; clear
wavy boundary to:

Brownish yellow (10YR 6/6) moist, pale yellow
(2.5Y 7/4) dry; sandy clay loam, slightly gravelly;
moderate fine crumb; sticky, plastic, friable
moist; common micro to very fine vesicular pores;
very few gravel, angular and rounded, weathered and
strongly weathered with common medium to coarse,
faint diffuse brownish yellow (10YR) mottles; few
very fine to coarse roots, pH H20 5.0.
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L Information on the site:

Profile number: 35.
Soil Name: -
c. Higher Category Classification;
USDA: (Histic) Typic Humitropept.
FAO: Humi-Mollic Regosol.
d. Date of examination: 13 march 1989.
. Author: J.G. van' Ufifelen.
f. Location: just on left side of the ‘Camino de los Indios’, within
the ‘Parque Nacional Chirripd’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.

loa

®

g. Elevation: 1500 m.
h. Land form:
i. physiographic position of the site: on small crest (slope of
667%) .

ii. topography of surrounding country: steeply dissected.

iii. microtopography: none.
i. Slope on which profile is sited: steep (33%).
j. Land-use: submontane lauraceous forest.
k. Climate: see section 2.2 of this report.

The soil temperature ranged from 18.7 degrees Celcius at a depth
of 10 cm to 18.9 degrees Celsius at a depth of 50 cm. The soil
temperature regime is isothermic

JLIE General information on the soil:

a. Parent material: volcanic rock (lava).
b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: profile moist throughout.
d. Depth of groundwater table: not detected.

el.Presence of surface stones: none.

e2.Presence of rock outcrops: none.

f. Evidence of erosion: not detected.

g. Presence of salt or alkali: none.

h. Human influence: none.

ITII Brief description of the Profile:

Moderately deep well drained dark yellowish brown to brownish yellow
profile with a 12 cm thick layer of fibric to sapric organic soil ma-
terial. Loamy sand containing some very weathered gravel causing
mottles. Frequent gravel and stones in the lower part of the horizon.
Moderate crumb structure. Slightly sticky and slightly plastic
throughout. Micro to medium pores in the mineral part of the horizon.
Root development is normal.

IV Profile description:

5 cm The litter is non fragmented, but slightly altered,-
evidenced by its partial or complete discolorisation.

Abrupt wavy boundary to:
01 7-0 Dominantly composed of fine organic material, almost
free of 1litter fragments, but mineral grains are
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Ah 0-23
Bwl 23-43
Bw2 43-63

present. Dark brown (7.5YR) moist; many micro to medium
vesicular pores; abundunt very fine to coarse roots; pH
H20 4.9; abrupt wavy boundary to:

Dark yellowish brown (10YR 3/4) moist, very pale brown
(10YR 7/4) dry; loamy sand, slightly gravelly;
moderately very fine crumb; slightly sticky, slightly
plastic, very friable moist; many micro to very fine and
few medium vesicular pores; very few gravel (0.2-2 cm),
rounded, strongly weathered; many very fine to coarse
roots; pH H20 4.8; clear irregular boundary to:
Yellowish brown (10YR 5/6) moist, very pale brown (10YR
8/4) dry; loamy sand, slightly gravelly; moderate very
fine crumb; slightly sticky, slightly plastic, friable
moist; many micro to very fine and common fine to medium
vesicular pores; few gravel, rounded, strongly weathered
with few medium to coarse, distinct, sharp very pale
brown (10YR) mottles; common fine to coarse roots; pH
H20 4.9; clear irregular boundary to:

Brownish yellow (10YR 5/8) moist, yellow (10YR 7/6)
dry; loamy sand, gravelly and slightly stony; moderate
very fine crumb and very fine subangular blocky;
slightly sticky, slightly plastic, friable moist; many
micro to fine and common medium vesicular pores;
frequent gravel and stones, angular and rounded,
weathered and strongly weathered with few medium to
coarse, distinct, sharp very pale brown (10YR) mottles;
few medium to coarse roots; pH H20 5.2.
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I Information on the site:

Profile number: 36.

Soil Name: -

c. Higher Category Classification;
USDA: (Histic) Typic Humitropept.
FAO: Humi-Mollic Regosol.

d. Date of examination: 14 March 1989.

o'

e. Author: J.G. van Uffelen.
f. Location: just on right side of the ‘Camino de los Indios’, within
the ‘Parque Nacional Chirripé’.
East of the town of San Isidro, within the province of Cartago,
Costa Rica, Central America.
g. Elevation: 1300 m.
h. Land form:

i. physiographic position of the site: straight slope (88%).
ii. topography of surrounding country: steeply dissected.
iii. microtopography: none.
i. Slope on which profile is sited: very steep (88%).
Land-use: submontane lauraceous forest.
Climate: see section 2.2 of this report.
The soil temperature ranged from 20.3 degrees Celcius at a depth
of 10 cm to 17.4 degrees Celsius at a depth of 30 cm. The soil
temperature regime is isothermic.

e

ILIE General information on the soil:

a. Parent material: colluvial material derived from volcanic rock which
overlies sedimentary rock (very fine siltstone with calcareous
cement) .

b. Drainage: class 4 - well drained.

c. Moisture conditions in the profile: profile moist throughout.

d. Depth of groundwater table: not detected.

el.Presence of surface stones: exceedingly stony (gravel, rocks and

boulders).
2 .Presence of rock outcrops: none.
Evidence of erosion: risk of land slides.
Presence of salt or alkali: none.
Human influence: none.

950 Hh ©

IITI Brief description of the Profile:

Moderately deep well drained profile with a 22 cm thick layer of fibric
and sapric organic soil material. Loamy sand to sandy loam containing
gravel, stones and boulders. Structural development is weak. Micro to
fine pores and normal root distribution. Abundant roots in the organic
soil material and common roots in the mineral soil material.

10 Profile description:

5 cm The litter is non fragmented, but slightly altered,
evidenced by its partial or complete discoloration.

Abrupt irregular boundary to:
02 17-0 Dominantly composed of fine organic material, almost
free of 1litter fragments, but mineral grains are

2



Ah/Bw 0-63

present. Dark brown (7.5YR) moist, dark grayish brown
(10YR 4/2) dry; abundant very fine to medium roots; pH
H20 5.2; clear irregular boundary to:

Dark brown (10YR 3/3) moist; spots of loamy sand and
sandy loam, gravelly, stony and boulderly; weak very
fine crumb to structureless; slightly sticky, slightly
plastic, friable moist; few fine, many micro to very
fine vesicular pores; few gravel, stones and boulders,
angular and rounded, weathered and strongly weathered
with common coarse distinct clear brownish yellow (10YR)
mottles; common very fine to coarse roots; pH H20 5.7.
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Appendix 10 Chemical and physical analyses of the soil profiles
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N LW Wn

CEC Ca

5 o 18 4235
20055 ILE) o (S
30 5 2 210) - (O

Al Ca

w B~ U

01

Sand (%)

Ah1,02 61

Ah

Bw

O B~ W

Mg

2

pH KC1

--- cmol(+).dm3

67
65

pH NaF

Mg
--- cmol(+).kg-1

O O O

PN

= o &~
o O W

Mat.

analyses - profile 8
Falilie (B ) Glhesy DA ) - Uiz
29 10 2
2.8 10
233 12
e BB E s (75)
36
84
54
Na BS Extract.
0) 5 %) 83 () 5 2
0] 3Ll 64 L 56
0.14 77 4598
P Zi Mn Cu
--- ug/ml -------------------
2.0 47160 i
24 14 73 2
17 1.0 43 2



Chemical and physical

Depth (cm) Stand (%)
7-0 02 -
0-2 E(Ah) 49
2-8/14 Bw 47
8/14-38 2Bwl 743
38-43 2Bw2 -
pH H20  pH KC1 pH NaF
- L) 79
4.2 Sl 70
A 4y (0] SHED
4.8 4.6 10.8
CEC Ca Mg K
--- cmol(+).kg-1
S d . 3525 1588 -
4G S50 Al 25 0.94 0.96
S A5 Ll ALY 0572 0.64
4I8ESD 5N DER61S 08 2.9 085312
Al Ca Mg K
--- cmol(+).dm3---------
- 5 5 1.3 0.89
6o QUL 0.9 (0) c At
AL 5008 IS5 il 0.29
22650 1 55 0.8 0) S 1LG
Die pit SN @c mi) FMESMETR S (79 SN0 o e
7-0 130 W 7L
0-2 64 .6 85 . &
2-8/14 71.4 208056

analyses - profile 9
STlEE (A Clay (%) Org.
- - (5l
Sl 20 LR,
Sl 22 L7
L7 10 Lk
Phiels. weitl. L %)
38
79
918
Na BS Extracith
OrIE2 7 88,
0} o 1L1A 5 L0 .
OFA0I8 5 2
12 Zn Mn Cu
--- ug/ml
28 5y (4 44 1
2.2 2 16 s
24 Sra0 1.3 2
5 2240 S 2
(%)

10

(el @)l —

Acid.

+100
SIL0)(0)
+100
H1LOE



Chemical and

Depth (cm) Sianda ()
7-0 02 -
0-1/28 Ah 55

17428 =513 Bw 49
pH H20 pH KC1 pH NaF
- (RS 3983
5510 4.8 07
DEs! 4S5 9rs6

CEC Ca Mg K

S15) 5 )il B 0.66 (0 L8

Si5) 7O Bl 0} 700 0r. 2.2

Al Ca Mg

--- cmol(+).dm3---------

- 7. 5 26 062

RN/ QRS SFE0 OFRY 0) 5L

OF 7.0} SEl0 1580, OFE7)

Die p Eh @cimy) = uMHin == (2N ENR 0 o

7-0 15,9 84 .

physical analyses -

profile 10 ---
Soille () Gllasy (B) @b
315 10
57 14
Phos. ret. (%)
98
90
Na BS Extract.
0, L) 7
0] () 7/
P 7439 Mn Cu
--- ug/ml
319 By, Ay 0)0) 2
10 1.4 1L 4
6 1986 L7 4
(%)

oHhle

Aeid.

emol (+) . kg-1 - m oo mem s e e oo — e e oo m - -

+100



= == N@hlemitcialiNand Wphezsic ailian ailvis e lss it piaoiiti e SR i—is i ois it

Depth (cm) Sand (%) Satdlie (A Gllayy (B Whisms Niene o (A
10-5 02 - - - -
5-0 03 - - - 44.0
Q=27 Ah/(E) 53 2:9 18 182
2/7-20 Ah/B 515} 20 18 186154
20-28/38 Bwl 55 23 12 a2
28/38-50/57 Bw2 65 297 8 7 &
50/57-110 C 65 25, 8 [0
pH H20 pH KC1 pH NaF Phos. ret. (%)

4.3 5% 2 ) 70

4.0 4.4 8.4 41

4.8 4.0 LS 90

4.9 4.6 153 I

SI 4.7 1L . 5 61
CEC Ca Mg K Na BS ExiracitsiAlca di
--- emol(+) . kg-l-----m s mm o e e a oo oo
SIHISOE. B 8l 5618 W &7 = = =
5L, 90 S 0560 OF2 3 5 aLC) (0 3L 4 2.0
3 80 5563 0539 032 0.09 4 3.4
20585 - 0556 0528 OFF6 O L2 5 10
BIS IO EERO RGO 0.24 O LG 0l 152 4 (OF
1:3= 758a 810 (0)5 it 0 2% Ol 1L5] 0.4
Al Ca Mg K P Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml -------------------

- 550 Sl 0.49 26 L8 O 20 3 +100
G40 1.5 O 7 0 FILE 252 5, L 3 +100
S OIORSIES (057 OF2il 25 ks i 3 +100
285 0-Hiless 0.6 0 IES 10 L5 S it 1L +100
L 50 k55 OFS6 0) 5L 5 1L 6 3 2 47
OFS SIORE=I OR5 0.24 S 1L 1L i 5

Die pitii Ty SN Tin i (75 ERN 0 15 o (615)

10-5 2089 79NN 6
5-0 1355

12



--- Chemical and physical analyses - profile 12 ------------

Depth (cm) Sand (%) Salaliet (74 ) Clay (%) @iz s Jilene g (4 )
22-12 02 - - - 6I584
12-0 03 - = S 5
0-2 Ah/(E) 79 7 14 SR
2-6/14 Ah/B 75 18 182, L9
6/14-43 Bwl 83 9 8 a5
43-48 Bw2 s 17 10 4.0
pH H20 pH KC1 pH NaF Phioisiarle t i (E70)
Al 389 8.1 27
4.2 4898 o 91
Statdl 4.8 11.2 98
5) o 4 5.2 1LIL S 98
CEC Ca Mg K Na BS B tralc = AT,
---cmol(+).kg-1-------------- - e -----
8I2385108285613 1.06 - - - -
115.50 1.44 L ILE) - - - -
32.45 0.75 0, Sl @532 0 27 5 2.5
96 00 063 0.34 0.42 0.14 2 2.0
5{8), 50 0,62 (0) & 28] OFI8Y (05 3LG) 2 0.4
22.00 0.63 0.19 0.13 0 I3 5 0.2
Al Ca Mg K P Zn Mn Cu Ee
--- cmol(+).dm3--------- --- ug/ml -------------------
- 3.0 1.1 0.58 43 s 14 4 85
- SN0 0.8 0.44 46 /R0 4 i) +100
2055 0085 0.5 0F2:3 36 G 1 1 +100
4.40 2.0 06 0, I 10 SIN6 it 1 +100
0.50 2.5 0.6 0.15 3 206 1 1 +100
OFSILORN IS5 0.6 () 35 3 2050 1 2 +100

Depth (cm) Min. (%) Org. (%)

22-12 5.7 97.3
12-0 4.9 95.1
0-2 69.7 30.3
2-6/14 60.5 39.5

i’



--- Chemical and physical analyses - profile 13 ------------

Depth (cm) Sand (%) Silt (%) Clay (%) Org. Mat. (%)
9-5 01 - - - -
5-1 02 - - - 51609
1-0 O/E - - - 59.0
0-6 Ah/B 4y ) 57/ 18 It o 7
6-34 Bwl 63 19 18 8.6
34-54 Bw2 63 iLg 18 i

pH(H20) pH(KCl) pH(NaF) Phos. ret. (%)

5, 2 4.8 5 o 2 =
4.3 4.4 8.6 7S
4.8 4.8 L. 7 94
4.9 4.7 L) 2 87
CEC Ca Mg K Na BS Extract. Acid.

--- cmol(+) . kg-l------omm e m oo e e e e m oo oo

B8N SRS G510 0 555 0, 28 01, AL 3 S8R0
41.80 0.38 0.28 0.16 ORIE2 2 Lo s
16.50 0.81 0.25 0F:189 0.10 8 4.2

Al Ca Mg K B Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml --------------------
9,50 7.5 2085 0.66 20 10.0 98 1 +100

- 4.0 2956 L Sl 25 106810 it +100
4.00 2.0 0.8 0, 24l 25 5.6 1 1 +100
200 RS 0.4 0 32 8 3 2 i 2 +100
SE SO 1825 il 2 OF180 10 4.0 2 3 +100

Depth (cm) Min. (%) Org. (%)

9-5 SI3ER0 67.0
5-1 183005 86.7
0-6 2 247959

14



Depth (cm)
8-4
4-0
0-4
4 =Slg/i8is
17/35-48
pH H20 pH
4.2
4
5.0
CEC Ca

S alers = (0 Bl

Sl 700 20450

LI 2500, Bk

Al G

--- cmol(+).
- 555

4.00 3.0

200 250

(0) 5 51 & 2 20

Depth (cm)
4-0
0-4

CF S

Chemical and

cmol (+).kg-1

Sand 7))
01 -
02 -
Ahl 61
Ah?2 83
Bwl 5l
KC1 pH NaF
2 o
1 8.4
7 ikl (0
0 IO S 1
Mg K
0575 Q5!
01528 QRSS2
@), 21 22
Mg K
dm3---------
2.8 ORR612
1.5 0.31
50, 0.18
R0 ORNIES
Min. (%) Org
7. 95
60. 40

physical analyses -

Shobal e (A0

25
189
Sl

Phos. ret.

15

profile 14

Clay (%)

16

18

(%)

Hxtractl

[N RO RE=RS il

Acid.



- Ghlcmeiclals S ainidespihi shille alls i amallivisie ISE i P o frlilie SO R =t oi s oo ot

Depth (cm) Sigrel ¥ (74 ) LRl (74 ) S G ey (07 ) 0)E SR IELE ()

4-0 01 - - - =

0-5 QAL 1515 29 16 20 &

5-11 Ah?2 55 28 16 12,3
11-36 Bwl 818 S 36 a2
36-46 Bw2 S 7 2L 2 L

pH H20 pH KC1 pH NaF PIa@E - geEiE (4
4.0 4. 4 SRl 69
4.3 4.5 8.6 82
4.8 4. 7] & 7 62
4ESS 4.8 ) . & 88
CEC Ca Mg SNES Na BS Ex tr alcittesATehid

—-— femoll(£) . kg-1 - - - - - o oo oo oo oo

49.50 1.06 0.80 0.74 0), 1L 6 2056

L7 .50 ) O 01550 0, &3 0.16 12 350

39.60 0.69 0.25 OF92°9 0 . AL 3 JE%s

27.50 0.63 0.29 0.42 0, Lk 5 1.3

Al Ca Mg K E Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml -------------------
4.50 2.0 1.3 0.34 16 4.2 7 2 +100
5.00 2.0 ]S 0.24 12 4.0 2 2 +100
SN0 0 0.2 0 ILE 7 2.2 i 6 +100
2055082750 1880 01,26 6 N0 2 2 +100

Depth (cm) Min. (%) Org. (%)

4-0 48 .1 51, %

16



--- Chemical and physical analyses - profile 16 ------------

Depth (cm) Sennele (74 ) Saile (O ) = @il (A O)e g hlar e s (75 )
2-0 01 - - - -
0-28 Ah 41 318 26 75
28-38 Bwl 249 2 44 2.4
pH H20 pH KCl pH NaF 1P TR E S ((A)
4.8 SESsls el 83
Sl 5.5 8.8 7
CEC Ca Mg K Na BS IRIEIREI@E o @il

-—-- cmol(+) . kg-1l----- o e e e e e e e oo oo

a0) 70 L A 0.50 B2319 0.10 6 0.8

LS 70 3k, 20 0.21 0.20 0% 09 LI L0

Al Ca Mg K 12 Zn Mn Cu Fe
--- cmol(+).dm3--------- =S il il SeSio s oo gis o 5 o S se Sl
2 QO 8 L0 () 0.31 2-20) L 3 +100
L0022 0 L ) 0.19 6 eN6 2 3 +100

L7/



--- Chemical and physical analyses - profile 17 ------------

Depth (cm) SEsnEl (A Sl (7)) Gllayy %) o e s biEl e s (B )
12-8 01l - = = =
8-0 02 - - - -
0-2 Ahl/(E)45 47 8 18.8
2-20 Ah?2 5 7/ S 12 1AL
20-33 Bw 49 41 10 360
pH H20 pH KC1 pH NaF Phioisi. met . (@)
U 558 8.0 40
4.8 4.5 110859 957,
5l AT 10.6 9ig
CEC Ca Mg K Na BS HRETREIG e 5 A@atel ¢

=i e moelll RN Rio Il ioio o o e e s

A:00) 5 LB ) S 6L QFS5}8 0.61 0) 5L 5 888
25 SN0 S 5Y OF216 OF289 0.24 6 162
48.40 0.63 0.45 () %2 0 AL 3 OF6

Al Ca Mg K 12 Zn Mn Cu Fe

--- cmol(+).dm3--------- --- ug/ml --------------------
4 B0 Tl 0 O 7/ 027 22 o2 2 i +100
5,00 il B 1.0 (0] 5L S 6 1986 1 i +100
2007 1L o5 0.6 (0) 5 ILSS 5 3.4 it il 41

Depth (cm) Min. (%) Org. (%)

SIR0 2 o AL
8-0 4.0 96.0

18



Depth (cm)

18-10
10-08
0-3
3-8

8-62

pH H20 pH

CEC

Ca
cmol (+).

200 CHO Tt L
ILER 70 8 0 25
61.60 0.63

Al

Ca

Depth (cm)

18-10
10-0
0-3

cmol (+).

Stand (%)
(ONl8 -
02 -
O A E51g
Ah?2 35
Bw 89
KC1 pH NaF

8 e

3 o &

6 HOSES
Mg K
0.45 067
0 =51 )5 76
OFN2:5 QFS216

Mg
dm3---------
0.7 0, 25
O, 7 0.16
0.9 ), L2
Min. (%) Org
/) E)5)
61.2 S8

Chemical and physical analyses -

sEitallg el e s
slaldlie = (Ao Gllenz (7)) 2 0ic ke
29 197 22
5) 1L 14 a5
45 16 3.
Who 8 L ceeiE s (7))
40
85
83
Na BS Extract.
0.14 10 2.6
0512 St 2080
0.19 2 0.6
2 7.1 Mn Cu
--- ug/ml -------------
25 4.8 2 1
L7 2.8 1 i
6 2.0 2 1
(%)

159

Acid.



--- Chemical and physical analyses - profile 19 ------------

Depth (cm) Sand (%) SEHISE (@7 EilSas- (7 ) = O rsoE SM o= ()
159 01l - - - -
9-0 02 - - - -
0-2 OF AR5 7S 18 -
2-8 Ah?2 SHls Sl 18 18.0
8-43 Ah3/Bw /1 2L 8 Lo 7
pH H20 pH KC1 pH NaF NGy 2T (75)
4.4 3e - -
4o 4.2 ) 94
5::0 4 7 L0 2 58]
CEC Ca Mg K Na BS Exitracit,. s Ackivdy:

—-- cmol(+) . kg-1------cc e oo oo a o - oo

G2 70 0550 0.45 o7 U - - =

Sl 70520 5 56 05 &5 039 0F gt L 3 26

33155 K056 OFI22 B g ilel 01 L0 3 0.5

Al Ca Mg K 12 Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml -------------------
4.00 1.5 1.0 0.29 29 4.0 3 it +100
AP SO W) R0 0) 5 2 ik ik S 2 1 +100
), 710 L () Q) 7 0.09 10 0% & i i 78

Depth (cm) Min. (%) Org. (%)

155589 3.5 (5% 5)
9-0 - -
0-2 DI2NN5 47.5
2-8 67.6 32.4

20



Depth (cm) SiEuael ((74))
18-15 01 -
15-10 ©F2 -

10-0 03 -
0-6 Ahl/(E)43
6-12 Ah2 49

12-32 Ah3 73

pH H20 pH KC1 pH NaF
- 5.9 78

el SEeS Tiall

(4, 5 Aol IFsS

51, (0] e 5 107
CEC Ca Mg K
--- cmol(+).kg-1
6/ R 3I5N SRS 1.88 -

45 808 0618 0f315 OF 532

5108 Q5 @818 )5 S OFS2:0)

el 25 U B L ) 5L 0.22

Al Ca Mg K

--- cmol(+).dm3---------

- 250, L 4 (0.5 740
SENSIOIRISIER () 0.8 0.16
SES5 DN Sals() 0,7/ 0) o 1L
i S0 Il 5) 0.6 ). Q7
Dicipithf @i my) RERMGEnes S G/ O o
18-15 550 95
15-10 -

10-0 13.1 86.9

0-6 75.8 L)

6-12 70.0 30,0

Chemical and

physical

analyses

24,

profile 20

S

Satilie () @lleny (A Qhigz, Weus, (7))
819 18 15 18
37 14 1855588
L7 10 11.0
Phos. ret. (%)
3
90
98
Na BS Extract. Acid
0F 2185 3 e
O 2511 3 2
0 o L7 4 1L
12 Zn Mn Cu Fe
--- ug/ml ---------------_-_-
22 5y A 6 i +100
25 S5 (0 il 4 +100
I3t 2250 2 2 +100
7 1) i 2 +100
(4) Dry bulk demns. (g/cm3)



== —@hle mitcla I8 anid SphwisEiteiailianalsvesicis - Sipic ol e ONIEIE = st nie e = s

Depth (cm) Sland @75 S SHIEER 7 Gl AN (E7 ) SR E ot M At SR(ET)

5-0 0 - - - -

0-18 Ah 64 18 18 GRS
18-45 Ah/Bwl 42 48 10 e
45-60 Bw2 44 40 16 1L
60-75 Bw3 66 2 152 i

pHE H2:0 pH KC1 pH NaF Phieis = re B (%)
20 4.2 9D 89
ae v 4t LGS 915
LY 4.4 g6 76
4319 de 9 82
CEC Ca Mg K Na BS Ex tralciEs Aehitds:

---cmol(+).kg-1------c-c e e e oo

51 (6 ) L Bl 0.68 0.61 05 L@ 7 =7

26, Be L, ILE 0.40 0Fs216 0.08 6 280

LILS @0 1L O, 0.44 BESHIR 015 AL 16 2520

2085 SIS R016 0.41 0) 622 O ik 1L g 1510

Al Ca Mg K B Zn Mn Cu Fe

--- cmol(+).dm3--------- --- ug/ml -------------ooooo-
g 50 L0 1530 0.32 16 4.6 5 i +100
L350 1.@ 0.8 ) . OC 7 L2 2 1 +100

S ®0 L0 0.8 0.09 15 2.0 2 i +100
6.30 1.0 0.8 0.13 15 1.6 3 i 35

Depth (cm) Min. (%) Org. (%)

5-0 47.1 52% 0%

22



= Ghlemitc allandS i plhvisitcaill S ain allEvisicls NN D o RIS RIS it —Rois =i St

Depth (cm) Samds Q7)) SHEIEEREEZ IS S CHE A (€7 9 SN Ol o e AR (78)
10-0 0 - - - Al )
0-5 Ah 56 34 10 1585
5-40 Ah/Bwl 36 54 10 86
40-55 Bw2 36 36 28 SEn2
BIHSH 20 pH KC1 pH NaF Phios et St (G75)
4388 4350 780 -
4.8 /S OFs/ Gl
550 A Tl L0 S 98
4.9 4.4 9.4 95l
CEC Ca Mg K Na BS Eixdtes At e ikd &

S moliEENIR gt ot TR e R e e

L0 DR R 010) (0], (L85 0% 535 G L2 5 1. G

32/t 5 e 10045 0} 1455) 0.30 O} kil 6 43

L7a05 e - 1ok Ol 5 0829 0534 13 1076

Al Ca Mg K B Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml -------------------
O 70, 2.5 1.4 0.95 33 20 155 it +100
SESOI0NENIE () 0.8 0528 11 I 597 9 i +100
0.60 0.0 0.6 0¥ 5 8 10 2 1 +100
@ &« 0.0 0.6 0, L5 6 0.6 2 i +100

Depth (cm) Min. (%) Org. (%)

10-0 24 .1 75.9

23



Depth (cm) Sand (%)
15-0 0 -
0-8 AQhIFACE ) 52
8-28 Ah2/(E2) 58
28-34 Ah3 5V
3423 Bs -
35-50 (6] 512
pH H20  pH KcC1 pH NaF
de b 3.7 78
I 4300 105
4.8 4.4 L 7/
B) o 4.6 L0 6
CEC Ca Mg K
--- cmol(+).kg-1
S5 06 0.46 0.48
Syl il )0 ()5, il 0.26
SHSNO QPN IRR 010 Or 41 0 .22
2= 0I0ESROFNTS 0., E& OFuI6
Al Ca Mg K
--- cmol(+).dm3---------
- 010 0.8 08823
G705 050 0.8 0L, 228
45 6I0RES 00 0.7 0.10
3, a0 00 05 7 0.10
O 80 =@, 0 0 ;& 0.06
Depth (cm) Min. (%) Org
0-8 74 .4 25

Chemical and physical analyses

SHUEERNEZH)

30
30
34

38

Phos

41
96
96

90

P

35
815
L%

24

B

{op W) B TS I o T

Zn

O =

profile 23
Clay (%)

18
18
14

10

(%)

O OO

OB/

Mat. (%)

L5 e
L5 5 8
Lk, 5

2s b

1 12010
i =IO
1 +100
i 1800
1L

+100



Depth (cm)

pH H20 pH

IS
~ U

CEC

Ca
cmol (+).

94.60
S TS
SEES 410

0.88
OF=8i8
0575

Chemical and

~w &

physical analyses -

profile 24

Sand (%) Salilie (74 Clay (%) Ohiem o Mleie s (74)

0 - - - 60.0
Ahl 59 23 18 L
Ah2 53 25 22 G) s
KG1 pH NaF Phos. ret. (%)

6 8.0 -

8 gER6 83

0 tele 7/ 83

Mg K Na BS Bxit raic A crild &)
kg-1l------=----“---“““ - e e m e m o m -

O], t20) L 227 - - -

Q2.9 @216 - - 255

ORSDSS 0.16 - - -
Mg K P Zn Mn Cu Fe
dm3--------- --- ug/ml ---------c---ooooo-
1880 01 55 26 9.4 6 i +100
0.8 05 ILE 319 290 1 i 82
OF6 0,5 25 OFS6 1 it 67
Mikne (@7 O/c N () SD =y butlltlSid enis® (s e m 8 )
L 7/ 851 5
(75l % 59 0.99

25



--- Chemical and physical

Depth (cm) Sand (%)
0-22 O0/Ah -
22-34 Ah/(E) 55
S8t Bs -
35-45 BC -
pH H20 pH KC1 pH NaF
4.6 2 253
5 b iy 10.8
5%5 4386 982
CEC Ca Mg K
--- cmol(+).

5 2258 D8 I
2 515850510

ILIL 00 0, 56

Al Ca
--- cmol(+).

45 010 N0R0
2500 SR 05

OIS ORI 0

Depth (cm)

0="212
22-34

analyses - profile 25 ------------
Silt (%) @Glay (%) GQrg. Mat. (%)
- = 19.4
25 20 geng
- - .8
Phosl. rcet. (%)
80
89
43
Na BS Exztralcit Ale i d
kg-1l-----cmmm e e e e oo
- = (e 0
- - O] . 5
- = 0) . 2
Mg K 2 Zn Mn Cu Fe
dm3--------- --- ug/ml -----------o-o-oo-
07/ 0 LC) 1Lk 0) 5 (5 il it +100
Qa7 (0) 1 10 150 s ik +1.00
s 7 0P IS 1L 0 2 1 40
MRS (07.9) N 0= o S (670 S D e e bt S B dlic i s (B o e m 28)
516 b1/ 43
&0, 5 LG

L0

26



Depth (cm) Sand (%)
55-40 ()il -
40-25 02 -

25-0 03 -
0-10/20 Ah 58
10/20-30 Bw -
pH H20 pH KC1 pH NaF
- 4.3 &0
- s, 7 o8
4.5 S, (3 738
456 4.0 8.4

CEC Ca Mg K

--- cmol(+).kg-1

Di6 56198 - 13I8 18808

B2 S S0 58 0.24 G819

SIS0 SRS 010 ) 2.5 0L

Al Ca Mg K

--- cmol(+).dm3---------

- 2 o A0 16 0% i)
- 2050 L. 5 L@y
6,502 0 1.3 O 2L

LR = SIOREORNG 1L 20 0.16

Depth (cm) Dry bulk dens.

55-40 0.14

40-25 0. 2%

25-0 0.68

Chemical and physical

257

analyses - profile 26 ------------
Silt (%) Clay (%) Org. Mat. (%)
- - 58.96
& s G 2l
24 18 122505
Phos. ret. (%)
74
65
Na BiS BxtractswsAcid:
- - 5
(015 a0l 4 4.8
B Zn Mn Cu Fe
--- ug/ml -----------ooooo
45 5 .6 67 AL 55
39 S 6 46 s +100
20 2980 3 1 +100
29 W0 1 2 +100
(g/cm3)



--- Ghlemicall and physical ‘analyses = profilie 27 ===t

Depth (cm) Sand (%) Sabibie (7)) @lasy (A)  OEm. Jilgie s (74)
61-58 01 - - - -
58-45 02 - - - -
45-38 03 - - - 5618
38-20 04 - - - Sian 7/
20-0 05 58 2 210 i
0-12/26 Ah/Bw 25 55 20 62 1k
12/26-32 Bw/C 43 e ILE 7+ 0]
pH H20 pH KC1 pH NaF Phos. ret. (%)
- 4. 4 - -
- SH6 7S -
e %) Sie S Ut 35
i 5) 9.6 7 2D 44
4.6 4.0 e 3 618
A 7/ 4.0 ) GHL
CEC Ca Mg K Na BS Fxtract Aciidy
== NemoeilNEE ) Mllao il e i
928840 - 75 (0} 618 O a7/ - Se 5
84 0 - 0.49 0545 0) . 2% - 4.0
Sy G5 il S @529 () L0 055 3L0) 5 2 0)
S 90 0TS 0,3 0) L5 Oy L2 4 655
Al Ca Mg K P Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml -------------------
- IR0 28! 15 (05) 83 UGS 88 1 2.3
- 4995 2585 0. 512 2 6082 28 2 67
5 e50 2 3 L & 653 7/ 819 28 8 1 +100
de 50 5%, 0 Lz (0) 7210 26 20 it 1 +100
5500 2.0 0 6 @) ;3L 2 312 L, i 1 4 +100
14.00 0.0 0.8 (0} 1) 36 2556 2 6 +100
Dieipiths@Ecinp) SN EHEn P (725 BN O 2o B (670 S v SibuillicSid e nist = Goy/c m3 )
58-45 (&) o Sl &
45-38 561 Gt 58
38-20 1185 9k 84.9 © 27
20-0 S15INT 64 .1 081616
0-12/26 80.5 1Le . 5
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== G hle miitciatls “ainidie plhyisiiciails s ainlailiyisieisi =8 phof kel 2 8E —s—tuistios oo oot o

Depth (cm) Semneh A Siklvie (A elkeng () Ohem s NienE, ((A)
43-38 01l - - - -
38-20 02 - - - -
20-0 03 - - - 66555
0-15 Ahl/(E1)67 22 21 2L i
1158=42:2 Ah2/(E2)31 45 24 i 7
22-22.3 Bs - - - -
22.3-45 Bwl 7L L5 14 70
pH H20 PH KEI: pH NaF B hloisErciE i (07)
1 33 Tasi) -
359 2838 7o i3
4.0 S ol 8.5 88
h ) 3045 a5 315
L)zl i 2! 10.4 99
CEC Ca Mg K  Na BS Extract. Acid.

---cmol(+).kg-1l-----------“-“--“-“-“““ -

G 50 vk, Sl - 0. 0 - - -

2195 R0 S OF¥813 0¥ 518 028 9 3950

SIS 4S5 RN SN 010) 0.69 0 27 022 5 ) 0

33,55 0,84 0 Al 0.16 (0] a2 5 SEE5

7 85 0 @il 0) % 3(0) 0}, 1L(0) (0] L7 3 2155

Al Ca Mg K B Zn Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml -----------------o
L0 ©.2 1.2 0.44 41 /N6 5 i 40
4.00 0.0 1L G 0.26 312 2082 2) 1L 7
132 HOIONNIES S 1L 8 OFS1E3 8 2 o 1 4 +100
i (000 01, ) L, 0I5 25 4.0 i 1 HIL(0)(0)
2 200 (0], (0 0.8 0.10 8 2.4 1 S +100

Depth (cm) Min. (%) Org. (%) Dry bulk dens. (g/cm3)

38-20 2.4 97 o AL
20-0 7al® 92.4 0.64
0-15 GHIpS() SO0

29



——i— Ghemsicaflf "amdy phiyisklc all anailvsieiss = prsoiEisiiies 808 -ttt it

Depth (cm) Standy (%) SHEEE@ZDN Alaya (79N Qe Maits B (78
2= 01 - - - -
17-0 02 - - - 52 o AL
0-2 ol Z(CIL)) 550 L3 28 1888 280
2-14 Ah2 61 28 182 6.16
sl 0 SIS - - - -

432232518 Bw - - - -

pH H20 pH KC1 pH NaF Phos. ret. (%)
4 ) 359 2.5 =
4.6 35.9 SE5 84
5 2 4325 0P 98
CEC Ca Mg K Na BS Extract. Acid.

== cmol (+).kg-1-------o oo e o e e e -

dal A0 5 &S G - 0) 55 - - 3k.5

AOR 0N S2 5619 - (0) ;2% - - -

Al Ca Mg K B Zn Mn Cu Fe

--- cmol(+).dm3--------- --- ug/ml --------------------
OFSSIOBSSA ) 1.8 OFE510 30 L 34 A +100
6.00 0.0 L 0.18 26 3.4 3 4 +100

I SIOREOFE0 1.0 0.10 7 2.4 4 HIR00

Diepit (e m) s Ma e (7289 0o S8 (070)

17-0 1L s & SIORS
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--- Chemical and physical analyses

Satlbie s ((/4)

2
1

1

B

5
7

9

o0Ss.

46
75
89

98

profile 30

Clay (%)

IEEHE o

30
18

(%)

--- cmol(+).kg-1---------cc e e e oo

Depth (cm) Sand (%)
28187 o)L -
2-0 02 -
0-3 Ahl/(E1l) 45
3-10 Ah2 65
10-10.2 Bs -
10.2-44 Bw 73
pH H20 pH KC1 pH NaF
4y ) 3.3 -
dv Bl 755
4l S U/ teh o (0)
s . & 3.9 Bl 7
e 63 4 9.0
CEC Ca Mg K
SHL S0 - - 0 o @k
310148 0 088 - @528
By 40 - 0.60 07 7.
Si8510 - - 0.55
S5, 010 - - 0. 39
Al Ca Mg K
--- cmol(+).dm3---------
2880108 OB0 iL .8 0) ;255
30100 (0) il 0,29
S 70 0,0 0.6 0) sl
4ONTAORSROFS0) 0 7/ 008

DEyaElng (@m)) - libar, 5 7))
21-2 6.3

2-0 BILEw)

0-3 IGRG

31

+100
+100
+100
+1.00

+100




Chemical and physical

Depth (cm) Slandi (7))
25-41 01 -

4-0 02 -
0-15 Ah 79
15-58 Bwl 79
pH(H20) pH(KCl) pH(NaF)
- SFad 7ol
4955 4.0 7/ 58
4.7 4350 9) 55

CEG Ca Mg K

emoli(C+ )i g1

- 18010 05 &l 0
Al Ca Mg K
--- cmol(+).dm3--------
- 2345 245 0.50
3,00 0.0 i3 (05 ILE)
LEsO 0.0 10 (0) % iL(0)
Depth (cm) Min. (%)
4-0 215989
0-15 65.4
L5 =50

Org.

S

analyses - profile 31 ------------
SHElSERS @) Clay (%) Org. Mat ((74)
- - YL 5)
7/ 14 19.6
L 10 6.4
Phos. ret. (%)
91
97
Na BS Extracits Acid:
0.18 - 350
0) 5 L2 - 252
B Zn Mn Cu Fe
--- ug/ml -------------------
187 5) o s 73 2 +100
7/ 2 oAU 5 i} +100
5 g5 2 1 +100
L) D Ey Sbulikid ensi.t (s /cm3))
0.36
0.45



Chemical and

Depth (cm) SeuaiEl (075 )
12-2 01 -
2-02 02 -
0-1 Ahl 55
1-23 Ah?2 e
23-55 Bw 75
DHEHZ© pH KC1 pH NaF
e 5) By T3
Al Bh3 Vol
4588 B 8.4
4.6 4.0 GEN/
550 4.4 0.8
CEC Ca Mg K
--- cmol(+).kg-1

- 26550 SENING OFS5Ht
SOIN2I5 EESEINGE 2o 75 0.51
21555 35016 0.38 0) w216
SO0 25 1,06 0.48 ) 26

- 0.94 0 43 0.13
Al Ca Mg K
--- cmol(+).dm3---------
2598 ORI (35 1.3 0.19
5,00 1L, 1.3 0.16
4.50 0.0 0.8 0.12
2,50 0.0 0.6 0, L&
050  ©,0 0.6 0.09
Depth (cm) Min. (% Org
2020180, 5005 94 .

2-0 46 .3 53

physical analyses

Satibie (7))

LY
10
23

Phos.

10
a8
9
98

3

CERIE o

profile 32
Clialy (%) Org:
26
Ik
192
(%)
IT5RIE IEELGAE
30
Zn Mn Cu
4.0 5 il
SN0 3 2
g i 3 3
1.6 i 4
1L, 4 i 3

Mat.

Acid.

+100
+100
+100
+100
+100

(%)



-~ - Ghemical and physical amalyses - profille 33 -—=-im-— -

Depth (cm) Slamdi @720 SHRERREZDE Gl aia S EZOR S Oae
20-2 01 - - - 50,
2-0 0)% 53 50 20/ Sl
iz 2.2 Ah 79 8 e LG
22-60 Bw 87 6 7 OB
pH H20 pH KC1 pH NaF Philoist S Eeity @70
42 A0 S 7.6 -
39 SRS &) o 5 74
45 4l IROFSS 98
Staall 4 .4 Lo -7/ 99
CEC Ca Mg K Na BS Extract
= o Enelli{(ar) lepalle s o oo o b oo e s oo o oE S e Do o s S s s e e D
- L7 S 182818 L2 5 ) 52 - -
SIOFS 2SR 135 10) 1.00 0.48 @522 1Lt Sk
28570 o 06 0.66 OFE2.9 () &L 7 1
SISES 0 QRS (FR01 ) 83 0, 1L (0) 5 1L(0) 5 0%
Al Ca Mg K B Zn Mn Cu
--- cmol(+).dm3--------- --- ug/ml ---------ommm -
3 350 Tl S 1.6 0.39 17 7/ 540 8 2
7 o 00 221l s L 53 0 LS 19 A 0 3 2
5 550 5L S OF9 0.09 3 Lg@ 1 2
00 - 0.0 036 0.09 3 186 2 1
Diepit b (e m)FMIn @R Oir=o e (1)
20-2 14.9 35
2-0 48.1 58

34

R wo

+100
+100
+100

o




--- Chemical and physical analyses - profile 34 ------------

Depth (cm) Slamd 7)) SHEIRER )R Gy (67. )RR O Fs o 8 S Mlar = B (7
3-0 01 - - - 6lSS
0-20 Ahl 67 20 L 1Lk, )
20-27 Ah2/Bwl 79 152 9 7/ 0)
2H =0T Bw 5 7/ 42 211 Ll
pH H20 pH KC1 pH NaF BihiolstiSreif: S (078)
4.8 S5 7% -
4905 A (0] G 94
4409 43 1106 98
5. 03 9.9 89
CEC Ca Mg K Na BS Extimalc WAl
--- cmol(+) . kg-l--------o oo e e o e e oo -
: e e i T e % -
s ALl 0.40 0.26 056 8 208
2S00 L 9k @, 34 (0 1L @l alil 7 ILEES
- 1.13 0.30 0.16 0) L8 - S5
Al Ca Mg K B Zin Mn Cu Fe
--- cmol(+).dm3--------- --- ug/ml ----------aao oo
BES5 ORES i0) 2 (0 0) & (15 22 S50 24 1 +100
4ER510ENINE ) L, 0 0.10 7 2500 2 3 +100
2000 2l 0 0.8 (0) H0}7/ 3 i/ 1 2 +100
S0 . 10 O & 0.09 3 L 2 i +100

Die pEhti(em ) ESMETnERE @780 = e S @ ZnE D=y bulilcild en st (g /e mBh)

3-0 L 7 88.8
0-20 @ 50

35




--- Chemical and physical analyses

(] NoJ RS S

Maitew (7))

U S o

--- cmol(+).kg-1---------c--c oo e oo oo oo -o

Depth (cm) Slanae @7
7-0 01 -
0-23 Ah 49

23-43 Bwl St
43-63 Bw2 Sk

pH H20  pH KCl  pH NaF
4.9 B Uio 6
U888 L 25 1
4.9 iyl O
5) o 2 4.0 R0

CEC Ca Mg 1K

- 4.00 & o 25 L8614

- 1L 1S 0.88 0.19

- 1.63 1.20 0.29

Al Ca Mg K

--- cmol(+).dm3---------

0,50 3.5 3.5 0, Sk

4.00 1.0 2.1 0.09

6.0 I, 1.8 0.15

8.00 1.0 1.9 0.12

Depth (cm) Min. (% @5eE .

7-0 18.9 L .

36

- profile 35
Sallle (%) Clawy ()" Org.
- - 5
50 7
56 13
516 153
BihoisEeere ot (/5
93
81
60
Na BS Bixst=alciE s
0 5 1.3 - 203
0.34 - 53
0.14 - 0 .3
12 Zin Mn Cu
--- ug/ml
12 8.6 6 i
7 3.0 2 3
3 1, b 4 4
5 1986 6 ik
(%)

+100
+100
+100

615




--- Chemical and physical

Depth (cm)

17-0
0-63

PHH20

582
Ss

CEC Ca
--- cmol(+).kg-1

- %
Al Ca
--- cmol(+).
ORSE]E OF R85
0,0 - 36

Depth (cm)

17-0

Sand (%)

analyses

Shatibie s (7))

Phos.

37

profile 36

Cltayl(7)




