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1. Introduction

The Agro-ecological zoning (AEZ) is a procedure of small scale land suitability
assessment. It was developed by the Food and Agriculture Organization of the United
Nations with the objective of assessing the potential agricultural use of the worlds
resources (FAQO, 1978).

In the past, several technical co-operation projects have been performed to assist the
Government of Namibia, through the AEZ programme office of the Ministry of
Agriculture, Water and Rural Development (MAWRD), with building comprehensive
inventories of agricultural resources, with managing these data through geographical
information systems (GIS), with defining agro-ecological zones as a basis for land use
planning and with conducting land evaluation studies for specific agricultural uses.

One of the main conclusions extracted from these projects has been the lack of
appropriate information on soils and soil properties; this deficiency has made difficult to
assess the land use potentials for specific areas, specially in the fragile environment of
the natural resources of Namibia.

The project to support the agro-ecological zoning project in Namibia was designed to
overcome this lack of information. The planned outputs from the project were:

- land mapping of the whole country with the following scales and coverages:

Soil map (E=1:1.000.000) of Namibia

Soil map (E=1:250.000) of the areas with a growing period 1, 2 and 3
Soil map (E=1:100.000) of the Kavango river area

Soil map (E=1:100.000) of the northern Central Namibia area

- Improvement of the GIS named ‘“National Agricultural Resources Information
System” (NARIS) and possible connection with other national agro-ecological
databases in Namibia

- Training of local staff responsible for undertaking the project, in terms of the
methodology and practical uses of the AEZ procedures

This report contains the results of the project. It is accompanied by a set of 79 maps and
68 CD-rooms.

The report dedicates the main part to the soil information gathered during the project.
This information is divided in four chapters that correspond to the four soil surveys
planned for the project. These chapters present the typical structure of the soil reports,
where the legend and the description of the map units stand up.



Furthermore, information about the satellite map production and the design of the
Geographical Information System developed during the project can be find in two
chapters specially dedicated.

The map sheets allow the display of the soil maps on mosaics of the satellite images
adjusted to the official topographical maps of Namibia and printed at the same scale of

the

surveys to facilitate their use and their connection with other information.

The CD-rooms contain the following information:

50 satellite images corrected according to the technical specifications.

54 images (bands 5-4-3) that represent the different mosaics of satellite images
adjusted to the official topographical maps (E=1:250.000) of Namibia.

3 images (bands 5-4-3) that represent the different mosaics of satellite images
adjusted to the official topographical maps (E=1:1.000.000) of Namibia.

The shapes of the four soil maps.

The databases that contain the whole information collected during the four soil
surveys.

An application, based on the AEZ, that shows the possibilities of the GIS designed
with the information (soil maps and databases) available.

The files that form the present report.
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Foreword

The Project to support the Agro-ecological Zoning in Namibia has been
possible because of the agreement established during the 1% Commission
between the Governments of the Republic of Namibia through the National
Planning Commission (NPC) and the Kingdom of Spain through the Spanish
Agency for International Co-operation (AECI).

The project has been performed by technicians of the Cartographic Institute
of Catalonia supported by members of the staff of the Agro-ecological
Zoning Programme within the Directorate of Agricultural Research and
Training of the Ministry of Agriculture, Water and Rural Development.

The project describes the principal characteristics of the soil that can explain
the soil behaviour for selected land uses and is designed for many different
users. Farmers, foresters and agronomists can use it to evaluate the potential
of the soil and the management practices needed for maximum production.
Planners, engineers and developers can use this study to plan land use and
identify special practices needed to ensure proper performance.
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A.1.1. Soil survey methodology

These surveys were made to provide information about the soils of Namibia. The
information includes a description of the soils and their location together with some
discussion about the suitability and limitations of the soil for agronomic uses estimated
from their characteristics.

The production of a soil map always starts with the collection of all available
background information such as geology, topography, vegetation, land use, soils, etc.

In the methodology of soil surveying the soil-landscape model has been applied.
According to this model the properties of the soils vary from place to place, but this
variation is not random. Natural soil bodies are the result of climate and living
organisms acting on parent material, with topography or local relief exerting a
modifying influence and with time required for soil-forming processes to act. For the
most part, soils are the same wherever all elements of the five factors are the same. This
regularity permits prediction of the location of many different kinds of soils by assuming
that there is a pattern or order in the spatial distribution of soil characteristics. Figure
A.1.1 shows the flow-diagram of the methodology applied during this soil survey.

Figure A 1 . 1 . Flow_diagram Of the 2‘} GATHERING OF BACKGROUND INFORMATION }—
methodology applied |
. : : AERIAL PHOTOGRAPHIC AND SATELLITE
during this soil survey IMAGE INTERPRETATION

o Definition of landforms and land elements

o Location of inspection sites

e Preliminary soil map

l

FIELDWORK

« Description of soil observations

o Soil sampling

o Preliminary soil legend

l

SOIL SAMPLE ANALYSIS }—

1

FINAL REPORT

o Description of taxonomic units

—| » Legend

o Soil map

« Description of mapping units

l

DATA RECORDING

o Soil database

o Geographic information system
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This is why the surveys have started with a systematic interpretation of the aerial
photographs in the case of the maps at scale E=1:100.000, and of the satellite images in
the case of the maps at scales E=1:250.000 and E=1:1.000.000, to infer the soil
boundaries and to locate the setting of the different observations.

Fieldwork has been performed by means of 1655 pits and 645 auguerings (Table
A.1.1.). These observations have been dug to study the soil profile, to characterize the

different kind of soil and to determine their properties.

Table A.1.1. Summary of the fieldwork observations

Soil survey Profiles Auguerings
Kavango river area 73 645
Northern Central Namibia area 319 -
Areas with a growing period 2 and 3 435 -

Soil survey of Namibia 828 -

The soils have been described according to the Guidelines for soil description (FAO,
1997).

The soil profiles and the augers have been classified according to the World Reference
Base for Soil Resources System (ISSS, 1998). Furthermore, the correlation with the
revised legend of FAO (FAO, 1988) and the Soil Taxonomy System (SSS, 1996) has
been given.

While fieldwork has been in progress, samples of the soils have been collected and sent
for laboratory analyses. The analyses have been performed at the soil laboratory of the
Ministry of Agriculture, Water and Rural Development of Namibia.

The taxonomic units has been the soil units of the World Reference Base. The map units
consist of consociations, associations and complexes of the taxonomic units.
Furthermore, in the more detailed maps, phases (slope, texture of the superficial
horizon, salinity and sodicity) have been used in order to give more relevant information
to evaluate the agriculture potential of the units.

The final map are presented on mosaics of the satellite images, previously corrected, at
the Institut Cartografic de Catalunya in Barcelona (Spain).

Finally, it must be mentioned that all the information has been recorded on digital
format by digitizing the soil map and introducing the attribute data in databases
specially designed, in the case of the more detailed maps, and following the SOTER
structure (ISSS, ISRIC, 1990) in the case of the surveys at scale E=1:250.000 and
1:1.000.000. In this way, the continuous updating of the information and the
management of the information, by means of a Geographical Information System (GIS)
can be facilitated.
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A.1.2. Analytic methodology

The analyses have been performed at the agriculture laboratory of the Ministry of
Agriculture, Water and Rural Development of Namibia. The methods used have been
the ones described in “Soil survey laboratory methods and procedures for collecting soil
samples” (USDA, 1984), complemented by the ones from ISRIC (ISRIC, 1987).

a) pH

Measured in a 1:2.5 soil:water suspension on a mass to volume basis.

b) Electrical conductivity

Measured in the supernatant of the 1:2.5 soil:water suspension prior to measurement of
pH. Units of measurement are mS/cm. High results indicating possible salinity hazard
are repeated on the extract of a saturated soil paste.

c) Texture and particle size analysis

Dispersion of the soil with sodium hexametaphosphate/sodium carbonate.
Determination of silt and clay by pipette method. Sand fraction determined by sieving to
retain >53 micron fraction.

d) Carbonate (as Calcium carbonate)

Reaction of soil with hydrochloric acid and estimation of acid consumed by titration
with sodium hydroxide.

e) organic carbon

Walkley-Black method (sulphuric acid-potassium dichromate oxidation). A factor is
included in calculations to take account of incomplete oxidation. Organic matter content
calculated as organic-C x 1.74.

f) Cation exchange capacity

Extraction with 50:50 ammonium acetate (1M) and ethanol at pH 7 if pH(H20)>6.8 &
EC>0.4 mS/cm.
Extraction with 1M ammonium acetate at pH 7 if pH(H20)<6.8 & EC<0.4 mS/cm
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A.1.3. Guidelines for map units and soil description

Table A.1.2. Guidelines for evaluating drainage class (FAO, 1990)

DRAINAGE CLASS

DESCRIPTION

Excessively drained

Water is removed from de soil very rapidly. The soils are
commonly very coarse textured or rocky, shallow or on steep
slopes. If not irrigated, fine textured soils in arid regions also
belong to this class

Somewhat excessively drained

Water is removed from the soil rapidly. The soils are
commonly sandy and very pervious. Not irrigated soils in
semi-arid regions also belong to this class

Well drained

Water is removed from the soil readily. The soils commonly
retain optimal amounts of moisture, but wetness does not
inhibit growth of roots for significant periods

Moderately well drained

Water is removed from the soil somewhat slowly during some
periods of the year. The soils are wet for short periods within
the rooting depth. They commonly have an almost impervious
layer or periodically receive heavy rainfall

Imperfectly drained

Water is removed slowly so that the soil is wet at a shallow
depth for significant periods. The soils have an almost
impervious layer, a high water table, additions of water by
seepage, or very frequent rainfall

Poorly drained

Water is removed so slowly that the soils are commonly wet
at shallow depth for considerable periods. The soils have a
shallow water table which is usually the result of an almost
impervious layer, seepage, or very frequent rainfall

Very poorly drained

Water is removed so slowly that the soils are wet at shallow
depths for long periods. The soils have a very shallow water
table and are commonly in level or depressed sites or have
very high amounts of rainfall almost every day.




Table A.1.3. Soil texture classes (USDA, 1975)

TEXTURAL CLASS

BASIC TEXTURE

Coarse

Sand
Loamy sand

Moderately coarse-textured soils

Sandy loam

Medium-textured soils

Loam
Silt loam
Silt

Moderately fine-textured soils

Clay loam
Sandy clay loam
Silty clay loam

Fine-textured soils

Sandy clay
Silty clay
Silty

Table A.1.4. Rating of hydraulic conductivity values (FAO, 1963)

HYDRAULIC CONDUCTIVITY (m/day) CONDUCTIVITY CLASS
<0.2 Very slow
02-05 Slow
0.5-14 Moderate
1.4-1.9 Moderately rapid
1.5-3.0 Rapid
> 3.0 Very rapid

Table A.1.5. Rating of infiltration rates (BAI, 1979)

INFILTRATION RATE (cm/h) INFILTRATION CATEGORIES
<0.1 Very slow
0.1- 0.5 Slow
0.5-2.0 Moderately slow
2.0-6.0 Moderate
6.0-12.5 Moderately rapid
12.5-25.0 Rapid
>25.0 Very rapid
Table A.1.6. Rating of water holding capacity
AVAILABLE WATER CAPACITY (mm.m) AWA CATEGORIES
<120 Low
120 - 180 Medium
> 180 High
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Table A.1.7. Rating of organic carbon contents (Metson, 1961)

ORGANIC CARBON CONTENT (%) RATING
> 20 Very high
10-20 High
4-10 Medium
2-4 Low
<2 Very low
Table A.1.8. Rating of calcium carbonate contents
CALCIUM CARBONATE CONTENT (%) RATING
> 40 Very high
30-40 High
20-30 Moderately high
10-20 Medium
<10 Low
Table A.1.9. Rating of gypsum contents
GYPSUM CONTENT (%) RATING
> 60 Very high
30 -60 High
15-30 Medium
2-15 Low
<2 Very low
Table A.1.10. Rating of Cation Exchange Capacity
CATION EXCHANGE CAPACITY RATING
(cmol(+)/kg)
> 40 Very high
25 -40 High
15-25 Medium
5-15 Low
<5 Very low
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Table A.1.11. Rating of Soil Reaction (pH)

PH RATING
> 8.5 Very high
7.0-8.5 High
5.5-7.0 Medium
<35.5 Low
Table A.1.12. Description of soil depth
EFECTIVE SOIL DEPTH (cm) DESCRIPTION
> 120 Very deep
80-120 Deep
40 - 80 Moderately deep
<40 Shallow
Table A.1.13. Description of slope (FAO)
SLOPE (%) DESCRIPTION
<0.5 Flat
05-2 Almost flat
2-5 Gently ondulating
5-10 Undulating
10-15 Rolling
15-30 Hilling
> 30 (< 3000 meters) Steeply dissected
> 30 (> 3000 meters) Mountanious

Table A.1.14. General interpretation of ECe values (FAO-UNESCO, 1976)

ECe (dS/m) DESIGNATION
<4 Salt free
4-8 Slightly saline
8§-15 Moderately saline
> 15 Strongly saline

Table A.1.15. General interpretation of SAR values

SAR DESIGNATION
<13 No sodic
> 13 Sodic
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A.2.1. arenic Fluvisols

Arenic Fluvisols are very deep, moderately well to well drained and coarse textured
without rock fragments.

The profile presents fluvic soil materials. The typical sequence of layers in the soil is
Ap-B.

These soils are classified as arenic Fluvisols (WRB, 1998); eutric Fluvisols (FAQO, 1988)
and Typic Ustifluvent (Soil Taxonomy, 1996).

1. Range of characteristics

The Ap horizon is 15 to 25 cm thick. Its colour (wet) is brown (10YR 4/3) to very dark
grey (10YR 3/1). The texture is sand to loamy sand. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The B horizons present a very weak structure and reach down to more than 150 cm. It
has a colour (wet) brown (10YR 4/3) to light yellowish brown (10YR 6/2). The texture

is sand to sandy loam. The pH is medium to high and the equivalent calcium carbonate
is low.

2. Representative profile

The representative profile is OKA-815

Profile: OKA-815

Description date:  15/04/99

Authors: E. Ascaso, J.F. Garci and G. Carrillo
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1720

Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude = 21°04°13”

Latitude = 17°57°31”

Landform/Land element: Kalahari region/Omurambas and river valleys
Parent material: Alluvial deposits
Erosion: no evidence

Groundwater table: -
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Drainage class: Well drained

Land use and vegetation: Millet and sorghum
Classification (WRB, 1998): arenic Fluvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-018 cm Ap

COLOUR: Matrix colour (wet): 10YR 3/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, sub-angular blocky, fine.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Normal. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear. DIAGNOSTIC
HORIZON: Ochric.

018-086 cm B1

COLOUR: Matrix colour (wet): 10YR 4/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, sub-angular blocky, medium.
CONSISTENCE: Very friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Clear.

086-110 cm B2

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, sub-angular blocky, medium.
CONSISTENCE: Very friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.

Photo 1: Arenic Fluvisol

2-3



24



Project to Support the Agro-Ecological Zoning Programme in Namibia
Annex 2. Description of the Taxonomic Units

A.2.2. arenic-leptic Regosols

Arenic-leptic Regosols are moderately deep, somewhat excessively drained and coarse
textured without rock fragments.

The profile has hardly developed. The typical sequence of layers in the soil is A-
C(sand)-R.

These soils are classified as arenic-leptic Regosol (WRB, 1998); dystric Regosol (FAO,
1988) and Lithic Ustipsamment (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark greyish brown (10YR 4/2) to
dark reddish brown (SYR 3/4). The texture is sand. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The C horizon is less than 50 cm thick. It has a colour (wet) dark brown (10YR 3/3) to
yellowish red (YR 4/6). The texture is sand. The pH is medium to high and the

equivalent calcium carbonate is low.

The R horizon consists of a bedrock of basalt, limestone or quartzite.

2. Representative profile

The representative profile is OKA-829

Profile: OKA-829

Description date:  15/04/99

Authors: E. Ascaso, J.F. Garcia and G. Carrillo
Cartography

Scale: 1:50.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1720

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 21°15°18’E

Latitude 17°58°18’S

Landform/Land element: Kalahari region/Omurambas and river valleys
Parent material: Aeolian sand
Erosion: No evidence
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Annex 2. Description of the Taxonomic Units

Groundwater table: -

Drainage class: Well drained

Land use and vegetation: Grazing
Classification (WRB, 1998): arenic-leptic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-024 cm A

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Loamy
sand. ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular
blocky. CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

024-80/95 cm Bw

COLOUR: Matrix colour (wet): 2.5Y 3/6. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular blocky.
CONSISTENCE: Soft. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.

80/95-999 Cm R

Bedrock of quartzite.

Photo 2: arenic-leptic Regosol
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A.2.3. calcic Solonetzs

Calcic Solonetzs are very deep, imperfectly to moderately well drained, and coarse to
moderately fine textured without rock fragments.

The profile has developed natric and calcic horizons. The typical sequence of layers in
the soil is A-Bwt-Bwck.

These soils are classified as calcic Solonetzs (WRB, 1998), calcic Solonetzs (FAO,
1988) and Typic Natrustalfs (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is black (10YR 2/1) to greyish
brown (2.5Y 5/2). The texture is sand to sandy loam. The pH is high, the equivalent
calcium carbonate is low and the organic matter content is very low.

The Bwt horizon is 30 to 50 cm thick and presents a moderate to very strong angular
blocky or prismatic structure and, most of the times, cutans in the form of shiny faces
and/or slickensides. It has a colour (wet) dark grey (10YR 4/1) to light yellowish brown
(2.5Y 6/3). The texture is sandy loam to sandy clay loam showing a clear textural
differentiation with the overlying horizon. The pH is very high and the equivalent
calcium carbonate is low to medium.

The Bwck horizon reaches down more than 100 cm and presents accumulations of
calcium carbonate as discontinuous concentrations of hard and soft nodules, resulting in
a calcic horizon. It has a colour (wet) greyinsh brown (2.5Y 5/2) to pale yellow (5Y
7/4). The texture is sandy loam to sandy clay loam. The pH is high to very high and the
calcium carbonate is moderately high to high.

2. Representative profile

The representative profile is OWA-22

Profile: OWA-22

Description date:  9/07/99

Authors: E. Ascaso, G. Hangara and J. Kutuahupira,
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 15°38°02°E

29



Latitude 17°47°15°S

Landform/Land element: Kalahari region/Flooded and over-flooded areas/
moderately dense inflowing stream pattern

Parent material: Alluvial sand

Erosion: No evidence

Groundwater table: -
Drainage class: Poorly drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): calcic Solonetz
Observations:

Description (FAO Guidelines for Soil Description)

000-019 cm A

COLOUR: Matrix colour (wet): 2.5Y 5/2. MOTTLES: Many, medium, prominent,
orange. TEXTURE: Sand. ROCK FRAGMENTS: None. STRUCTURE: Very strong,
coarse, columnar. CONSISTENCE: Extremely hard. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Without roots. HORIZON
BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Ochric.

019-052 cm Bwt

COLOUR: Matrix colour (wet): 2.5Y 6/3. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Strong, coarse, prismatic.
CONSISTENCE: Friable. CUTANS: Many, faint, shiny faces, on ped faces.
CONCENTRATIONS: None. SOIL REACTION: Carbonates: Slightly calcareous.
BIOLOGICAL ACTIVITY: Roots: Without roots. DIAGNOSTIC HORIZON: Natric.

052-093 cm Bwck1

COLOUR: Matrix colour (wet): 2.5Y 8/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, subangular blocky.
CONSISTENCE: Friable. CONCENTRATIONS: Common, nodules, coarse, rounded,
hard, carbonate. SOIL REACTION: Carbonates: Slightly calcareous. BIOLOGICAL
ACTIVITY: Roots: Without roots. DIAGNOSTIC HORIZON: Calcic.

093-140 cm Bwck2

COLOUR: Matrix colour (wet): 2.5Y 7/4. MOTTLES: Very few, fine, prominent,
orange. TEXTURE: Sandy clay loam. ROCK FRAGMENTS: None. STRUCTURE:
Strong, coarse, angular blocky. CONSISTENCE: Slightly sticky, slightly plastic.
CONCENTRATIONS: Very few, nodules, coarse, rounded, hard, carbonate. SOIL
REACTION: Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots:
Without roots. DIAGNOSTIC HORIZON: Calcic.
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A.2.4. chromic Cambisols

Chromic Cambisols are very deep, coarse to moderately coarse textured and well
drained.

The profile has developed a moderate to strong structure. The typical sequence of layers
in the soil is A-Bw.

These soils are classified as chromic Cambisols (WRB, 1998), chromic Cambisols
(FAO, 1988) and Typic Haplustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is very dark greyish brown (10Y
3/2) to dusky red (2.5YR 3/4). The texture is sand to sandy loam. The pH is medium to
high, the equivalent calcium carbonate is low and the organic matter content is very low.
The Bw horizons reach down more than 100 cm and presents a moderate structure. It
has a colour brown (7.5YR 4/4) to red (2.5YR 5/8). The texture is loamy sand to sandy
clay loam. The pH is medium to high and the equivalent calcium carbonate is low.

2. Representative profile

The representative profile is TWQ-463

Profile: TWO-463

Description date:  30/02/00

Authors: G. Carrillo and J. Kutuahupira

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2016

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°27°14”°E
Latitude 20°05°38°’S

Landform/Land element: Central Plateau/Plateau with ridges in the plateau
country/level lowlands

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -



Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): chromic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-018 cm A

COLOUR: Matrix colour (wet): SYR 3/3. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular blocky.
CONSISTENCE: Friable. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

018-049 cm Bwl

COLOUR: Matrix colour (wet): SYR 3/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Friablee. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.

049-100 cm Bw2

COLOUR: Matrix colour (wet): SYR 3/6. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Few, fine, sub-rounded, quartz. STRUCTURE: Moderate,
medium, sub-angular blocky. CONSISTENCE: Slightly hard. CONCENTRATIONS:
None. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY:
Roots: Normal. DIAGNOSTIC HORIZON: Cambic.
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A.2.5. chromic Luvisols

Chromic Luvisols are very deep, well drained and moderately coarse to moderately fine
textured and without rock fragments.

The profile has developed an argic horizon. The typical sequence of layers in the soil is
A-Bw-Bwt.

These soils are classified as haplic Luvisols (WRB, 1998); haplic Luvisols (FAO, 1988)
and Typic Rhodustalf (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is very dark greyish brown (10YR
3/2) to yellowish red (SYR 4/6). The texture is loamy sand to sandy clay loam. The pH
is medium to high, the equivalent calcium carbonate is low and the organic matter
content is low.

The Bw horizon is around 40 cm thick. It has a colour (wet) brown (7.5YR 4/4) to dark
red (2.5YR 4/6). The texture is sandy loam to sandy clay loam. The pH is medium to
high and the equivalent calcium carbonate is low.

The Bwt horizon reaches down to more than 100 cm and presents a moderate to strong
structure and, most of the times, cutans in the form of shiny faces or slickensides . It has
a colour (wet) brown (7.5YR 4/4) to dark red (2.5YR 4/6). The texture is sandy clay
loam to sandy clay showing a textural differentiation with the overlying horizon. The pH
is medium to high and the equivalent calcium carbonate is low.

2. Representative profile

The representative profile is TWQ-275

Profile: TWO-275
Description date: 26/01/00
Authors: G. Carrillo and G. Hangara
Cartography
Scale: 1:250.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916
UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude 17°36’41" E
Latitude 19°40°37° S
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Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Mountain valley

Parent material: Colluvial deposits

Erosion: no evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): chromic Luvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-024 cm A

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular
blocky. CONSISTENCE: Very friable. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

024-053 cm Bw

COLOUR: Matrix colour (wet): 10YR 3/4. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Very friable. CUTANS: Few, Faint, shiny faces on pedfaces.
CONCENTRATIONS: None. SOIL REACTION: Carbonates: Moderately calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.

053-100 cm Bwt

COLOUR: Matrix colour (wet): 7.5YR 4/6. MOTTLES: None. TEXTURE: Clay Loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, fine, sub-angular blocky.
CONSISTENCE: Hard. CUTANS: Common, distinct, shiny faces on Pedfaces.
CONCENTRATIONS: Few, nodules, fine, rounded, hard iron-manganese. SOIL
REACTION: Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal. DIAGNOSTIC HORIZON: Argic
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A.2.6. ferralic Arenosols

Ferralic Arenosols are very deep, somewhat excessively drained and coarse textured
without rock fragments.

The profile has hardly developed. The typical sequence of layers in the soil is A-C
(sand) or Ap-C (sand).

These soils are classified as ferralic Arenosols (WRB, 1998); ferralic Arenosols (FAO,
1988) and Typic Ustipsamments (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is reddish brown (5YR 4/4) to very
dark grey (2.5Y 3/1). The texture is sand. The pH is medium to high, the equivalent
calcium carbonate is low and the organic matter content is very low.

The C horizon is more than 100 cm thick. It has a colour (wet) yellowish red (5YR 5/8)
to brown (10YR 4/3). The texture is sand. The pH is medium to high and the equivalent
calcium carbonate is low.

2. Representative profile

The representative profile is OKA-810

Profile: OKA-810

Description date:  15/4/99

Authors: E. Ascaso, J.F. Garcia and G. Carrillo
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1820

UTM Grid Zone: 34K, Clark

Coordinates: Longitude 18°03°32°E

Latitude 20°53°32°S

Landform/Land element: Kalahari region/Fossil sand dunes
Parent material: Aeolian sand
Erosion: No evidence

Groundwater table: -
Drainage class: Somewhat excessively drained

Land use and vegetation: Savanna
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Classification (WRB, 1998): ferralic Arenosol
Observations:
Description (FAO Guidelines for Soil Description)
000-025 cm, A

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very Weak; Very Coarse; Sub-angular
Blocky. CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non Calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

025-100 cm C (sand)

COLOUR: Matrix colour (wet): 7.5 YR 5/6. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very Weak; Very Coarse; Sub-angular
Blocky. CONSISTENCE: soft. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non Calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.7. ferralic Cambisols

Ferralic Cambisols are very deep, moderately well to well drained and coarse to
moderately coarse textured without rock fragments.

The profile has hardly developed. The typical sequence of layers in the soil is A-C-Bw.

These soils are classified as ferralic Cambisols (WRB, 1998), ferralic Cambisols (FAQO,
1988) and Typic Ustipsamment (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is very dark brown (2.5Y 3/1) to
brown (I0YR 5/3). The texture is sand. The pH is medium to high, the equivalent
calcium carbonate is low and the organic matter content is very low.

The C horizon is 40 to 80 cm thick. It has a colour dark grey (5Y 4/1) to yellowish
brown (10YR 5/3). The texture is sand. The pH is medium to high and the equivalent
calcium carbonate is low.

The Bw horizon reaches down more than 120 cm. It has a colour greyish brown (2.5Y
5/2) to very pale brown (10YR 7/3). The texture is sandy loam. The pH is medium to
high and the equivalent calcium carbonate is low. Occasionally presents few
accumulations of calcium carbonate as discontinuous concentrations of hard and/or soft
nodules.

2. Representative profile

The representative profile is OWA-131

Profile: OWA-131

Description date:  1/08/99

Authors: J.F. Garcia, E. Ascaso and P. Festus
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°00°43°E

Latitude 17°31°03”’S
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Landform/Land element: Kalahari region/Flooded and over-flooded areas/
Very dense inflowing stream pattern

Parent material: Aeolian sand

Erosion: No evidence

Groundwater table: -

Drainage class: Moderately well drained
Land use and vegetation: Annual field cropping: Millet
Classification (WRB, 1998): ferralic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm Ap

COLOUR: Matrix colour (wet): 10YR 4/1. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, coarse, sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual. DIAGNOSTIC
HORIZON: Ochric.

020-045 cm C(sand)

COLOUR: Matrix colour (wet): 2.5Y 5/1. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.

045-090 cm Bw2

COLOUR: Matrix colour (wet): 10YR 6/1. MOTTLES: Common, fine, distinct, orange.
TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate,
coarse, sub-angular blocky. CONSISTENCE: Firm. CONCENTRATIONS: None. SOIL
REACTION: Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal.

090-120 cm Bw3

COLOUR: Matrix colour (wet): 2.5Y 6/2. MOTTLES: Common, fine, distinct, orange
and black. TEXTURE: Sandy loamy. ROCK FRAGMENTS: None. STRUCTURE:
Moderate, coarse, sub-angular blocky. CONSISTENCE: Firm. CONCENTRATIONS:
None. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY:
Roots: Normal.
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A.2.8. ferralic-lamellic Arenosols

Ferralic-lamellic Arenosols are very deep, somewhat excessively drained and coarse
textured without rock fragments.

The profile presents clay illuviation lamellae within 100 cm from the soils surface. The
typical sequence of layers in the soil is A-C (sand)-Bw.

These soils are classified as ferralic-lamellic Arenosols (WRB, 1998); luvic Arenosols
(FAO, 1988) and Lamellic Ustipsamments (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is reddish brown (5YR 4/4) to very
dark grey (2.5Y 3/1). The texture is sand. The pH is medium to high, the equivalent
calcium carbonate is low and the organic matter content is very low.

The C horizon is about 40 cm thick. It has a colour (wet) yellowish red (5YR 5/8) to
brown (10YR 4/3). The texture is sand. The pH is medium to high and the equivalent
calcium carbonate is low.

The Bw horizon reaches down more than 100 cm and presents clay illuviation lamellae.
It has a colour (wet) yellowish red (5YR 5/8) to brown (10YR 4/3). The texture is sand.
The pH is medium to high and the equivalent calcium carbonate is low.

2. Representative profile

The representative profile is TWO-26

Profile: TWO-26
Description date: ~ 25/08/99
Authors: E. Ascaso and G. Carrillo
Cartography
Scale: 1:250.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1716
UTM Grid Zone: 34K, Clark
Coordinates: Longitude 17°13°00”°E
Latitude 17°33°13”°S
Landform/Land element: Kalahari region/Sand deposits/Sand deposits with
pans
Parent material: Aeolian sand
Erosion: No evidence
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Groundwater table: -

Drainage class: Somewhat excessively drained
Land use and vegetation: Savanna

Classification (WRB, 1998): ferralic-lamellic Arenosol
Observations:

Description (FAO Guidelines for Soil Description)
000-012 cm, A

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, coarse, sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual. DIAGNOSTIC
HORIZON: Ochric.

012-066 cm C (sand)

COLOUR: Matrix colour (wet): 7.5 YR 5/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Diffuse.

066-130 cm Bw

COLOUR: Matrix colour (wet): 7.5 YR 5/6.
MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: None. STRUCTURE: Weak,
coarse, sub-angular blocky. CONSISTENCE:
Slightly hard. CUTANS: Few, distinct, clay,
lamellae. CONCENTRATIONS: None. SOIL
REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal.

Photo 3: ferralic-lamellic Arenosol
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A.2.9. fluvic Cambisols

Fluvic Cambisols are very deep, moderately well to well drained and coarse to
moderately coarse to medium textured without rock fragments.

The profile presents fluvic soil materials that have developed a moderate structure. The
typical sequence of layers in the soil is A-Bw.

These soils are classified as fluvic Cambisols (WRB, 1998), eutric Cambisols (FAO,
1988) and Fluventic Haplustepts (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is dark greyish brown (10YR 4/2)
to yellowish brown (10YR 5/4). The texture is sand to sandy loam. The pH is medium to
high, the equivalent calcium carbonate is low and the organic matter content is very low.

The Bw horizons reach down more than 120 cm and present a moderate structure in
spite of its fluviatile origin. It has a colour greyish brown (10YR 5/2) to yellowish red
(5YR 4/6). The texture is loamy sand to sandy loam. The pH is medium to high and the
equivalent calcium carbonate is low.

2. Representative profile

The representative profile is TWQ-397

Profile: TWO-397

Description date:  1/02/00

Authors: G. Carrillo and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2016

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 20°35’14E
Latitude 17°40°02°°S

Landform/Land element: Kalahari region/Flooded and over-flooded areas/
Omurambas and river valleys

Parent material: Alluvial sand

Erosion: No evidence
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Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): fluvic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-012 cm A

COLOUR: Matrix colour (wet): 10YR 5/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, medium, sub-angular blocky.
CONSISTENCE: Very friable. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

012-052 cm Bwl

COLOUR: Matrix colour (wet): 7.5Y 5/4. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, medium, sub-angular blocky.
CONSISTENCE: Very friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Clear.

052-064 cm Bw2

COLOUR: Matrix colour (wet): 7.5YR 4/6. MOTTLES: None. TEXTURE: Loamy
sand. ROCK FRAGMENTS: None. STRUCTURE: Very weak, medium, sub-angular
blocky. CONSISTENCE: Very friablee CONCENTRATIONS: None. SOIL
REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear.

064-100 cm Bw3

COLOUR: Matrix colour (wet): 7.5Y 5/6. MOTTLES: None. TEXTURE: Sandy loamy.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, fine, sub-angular blocky.
CONSISTENCE: Hard. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.10. gypsic Solonetzs

Gypsic Solonetzs are very deep, poorly to imperfectly drained, and coarse to moderately
fine textured without rock fragments. These soils are slightly to moderately saline and
sodic.

The profile has developed natric and gypsic horizons. The typical horizons sequence of
layers in the soil is A-Bwt-Bwcy.

These soils are classified as gypsic Solonetzs (WRB, 1998), gypsic Solonetzs (FAO,
1988) and Typic Natrustalfs (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is grey (2.5Y 5/1) to light brownish
grey (10YR 6/2). The texture is sand to sandy loam. The pH is high, the equivalent
calcium carbonate is low and the organic matter content is very low.

The Bwt horizon is 30 to 50 cm thick and presents a moderate to very strong angular
blocky or prismatic structure and, most of the times, cutans in the form of shiny faces
and/or slickensides. It has a colour (wet) very dark grey (2.5Y 3/1) to light grey (2.5Y
7/1). The texture is sandy loam to sandy clay loam showing a clear textural
differentiation with the overlying horizon. The pH is very high and the equivalent
calcium carbonate is low.

The Bwcy reaches down more than 100 cm and presents many accumulations of gypsum
as discontinuous concentrations of soft crystals, resulting in a gypsic horizon, and
sometimes discontinuous accumulations of calcium carbonate. It has a colour (wet) very
dark grey (10YR 3/1) to pale yellow (2.5Y 7/3). The texture is sandy loam to sandy clay
loam. The pH is high to very high, the calcium carbonate is low to moderate and the
gypsum content is medium to high.

2. Representative profile

The representative profile is OWA-152

Profile: OWA-152

Description date:  1/08/99

Authors: G. Carrillo and G. Hangara

Cartography

Scale: 1:50.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714 CD
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UTM Grid Zone: 34K, Clarke 1880 Spheroid
Coordinates: Longitude 15°21°04°E
Latitude 17°47°18°S

Landform/Land element: Kalahari sands plateau/ Oshana system
Parent material: Alluvial sand
Erosion: No evidence

Groundwater table: -

Drainage class: Poorly drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): gypsic Solonetz
Observations:

Description (FAO Guidelines for Soil Description)

000-010 cm A

COLOUR: Matrix colour (wet): 10YR 4/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, medium sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non Calcareous. BIOLOGICAL
ACTIVITY: Roots: Without roots. HORIZON BOUNDARY: Abrupt. DIAGNOSTIC
HORIZON: Ochric.

010-080 cm Bwt

COLOUR: Matrix colour (wet): 10YR 7/1. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Strong, medium, columnar.
CONSISTENCE: Very hard. CUTANS: Many, distinct, slickensides, on pedfaces.
CONCENTRATIONS: None. CEMENTATION: Non Cemented. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Without roots.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Natric.

080-130 cm Bweyk

COLOUR: Matrix colour (wet): 2.5Y 7/3. MOTTLES: Few, faint, distinct and orange.
TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Weak, medium,
sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS: Few, crystals,
medium, elongated, soft, gypsum and common, nodules, fine to coarse, rounded, both,
carbonate. CEMENTATION: Non Cemented. SOIL REACTION: Carbonates: Slightly
calcareous. BIOLOGICAL ACTIVITY: Roots: Without roots. DIAGNOSTIC
HORIZON:

Gypsic.
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A.2.11. haplic Calcisols

Haplic Calcisols are very deep, coarse to moderately fine textured and moderately well
to well drained.

The profile has developed a calcic horizon. The typical sequence of layers in the soil is
A-Bw-Bwck.

These soils are classified as haplic Calcisol (WRB, 1998); haplic Calcisols (FAO, 1988)
and Typic Calciustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is very dark grey (10YR 3/1) to
olive brown (2.5Y 4/4). The texture is loamy sand to sandy clay loam. The pH is high,
the equivalent calcium carbonate is low to medium and the organic matter content is
very low.

The Bw horizon is about 50 cm thick. It has a colour (wet) dark grey (10YR 4/1) to light
brownish grey (2.5Y 6/2). The texture is loamy sand to sandy clay loam. The pH is high
and the equivalent calcium carbonate is medium to moderately high.

The Bwck horizon reaches down more than 100 cm and presents accumulations of
calcium carbonate as discontinuous concentrations of hard or soft nodules, resulting in a
calcic horizon. It has a colour (wet) dark grey (10YR 4/1) to light yellowish brown
(2.5Y 6/3). The texture is loamy sand to sandy clay loam. The pH is high and the
equivalent calcium carbonate is moderately high to high.

2. Representative profile

The representative profile on areas with soil materials of coarse texture is TWQO-92

Profile: TWO-92

Description date:  9/11/99

Authors: G. Carrillo and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1918

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 18°31'14 E

Latitude 19°38°14”" S
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Landform/Land element: Kavango region/Flooded and over-flooded areas/
Omurambas and river banks

Parent material: Alluvial deposits

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-018 cm A

COLOUR: Matrix colour (wet): 10YR 3/1. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear. DIAGNOSTIC
HORIZON: Ochric.

018-056 cm Bw

COLOUR: Matrix colour (wet): 10YR 4/2. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Weak, medium sub-angular blocky.
CONSISTENCE: Hard. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY::
Clear.

056-100 cm Bwcek1

COLOUR: Matrix colour (wet): 10YR 5/2. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Very hard. CONCENTRATIONS: Very few, nodules, very fine,
irregular, soft, calcium carbonate. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.

100-110 cm Bwck2

COLOUR: Matrix colour (wet): 10YR 7/1. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Hard. CONCENTRATIONS: Common, nodules, fedium, rounded,
soft, calcium carbonate. SOIL REACTION: Carbonates: Extremely calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. DIAGNOSTIC HORIZON: Calcic.

The representative profile on areas with soil materials of medium texture is NAM-73

Profile: NAM-73
Description date:  31/03/2000
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Authors: E. Ascaso and and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2014

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 15°53’33” E
Latitude 20°16°31" S

Landform/Land element: Central plateaux/Plateaux with karst on hard
Damara
limestone/River terraces
Parent material: Alluvial deposits
Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-023 cm A

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Silty loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Friable. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

023-052 cm Bwck1

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Silty loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium sub-angular blocky.
CONSISTENCE: Friable. CONCENTRATIONS: Very few, nodules, fine, rounded,
soft, calcium carbonate. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Diffuse.
DIAGNOSTIC HORIZON: Cambic.

052-110 cm Bwck2

COLOUR: Matrix colour (wet): 10YR 5/4. MOTTLES: None. TEXTURE: Silty loam.
ROCK FRAGMENTS: None. STRUCTURE: Strong, medium, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: Few, nodules, fine, rounded,
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soft, calcium carbonate. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. DIAGNOSTIC HORIZON: Calcic.

2-30
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A.2.12. haplic Cambisols

Haplic Cambisols are very deep, coarse to moderately coarse textured and well drained.

The profile has developed a moderate to strong structure. The typical sequence of layers
in the soil is A-Bw.

These soils are classified as haplic Cambisols (WRB, 1998), eutric Cambisols (FAO,
1988) and Typic Haplustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is very dark brown (7.5Y 3/2) to
olive brown (2.5YR 4/4). The texture is sand to sandy loam. The pH is medium to high,
the equivalent calcium carbonate is low and the organic matter content is very low.

The Bw horizon reaches down more than 100 cm and presents a moderate structure. It
has a colour dark brown (7.5YR 3/3) to dark greyish brown (2.5YR 4/3). The texture is
loamy sand to sandy clay loam. The pH is medium to high and the equivalent calcium
carbonate is low.

2. Representative profile

The representative profile is NAM-162

Profile: NAM-162

Description date:  03/04/00

Authors: E. Ascaso and P. Festus

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2116

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°32°02°E
Latitude 21°28°27°S

Landform/Land element: Lowlands in the Central plateaux/nearly level
lowlands

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
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Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-025 cm A

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Friable. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

025-100 cm Bw

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
DIAGNOSTIC HORIZON: Cambic.
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A.2.13. haplic Fluvisols

Haplic Fluvisols are very deep, moderately well to well drained and moderately coarse
textured without rock fragments.

The profile presents fluvic soil materials. The typical sequence of layers in the soil is A-
B.

These soils are classified as haplic Fluvisols (WRB, 1998); eutric Fluvisols (FAO,
1988) and Typic Ustifluvent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is brown (10YR 4/3) to very dark
grey (2.5Y 3/1). The texture is sandy loam to loam. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The B horizons present a weak to very weak structure and reach down to more than 150
cm. It has a colour (wet) pale yellow (2.5Y 7/4) to very dark grey (10YR 3/1). The
texture is sandy loam to loam. The pH is medium to high and the equivalent calcium
carbonate is low.

2. Representative profile

The representative profile is OKA-826

Profile: OKA-826
Description date:  15/04/99
Authors: E. Ascaso, J.F. Garcia and G. Carrillo
Cartography
Scale: 1:250.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1820
UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude 18°01°01”°
Latitude 21°21°22”°
Landform/Land element: Kalahari region/Flooded and over-flooded areas/
Omurambas and river valleys
Parent material: Alluvial deposits
Erosion: no evidence

Groundwater table: -
Drainage class: Well drained
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Land use and vegetation: -

Classification (WRB, 1998): haplic Fluvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-023 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/3. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Weak; coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

023-040 cm B1

COLOUR: Matrix colour (wet): 7.5YR 3/4. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Gradual.

040-064 cm B2

COLOUR: Matrix colour (wet): 7.5YR 4/2. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular
blocky. CONSISTENCE: Soft. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Clear.

064-105 cm B3

COLOUR: Matrix colour (wet): SYR 4/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular blocky.
CONSISTENCE: Soft. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Gradual.

105-125 cm B4

COLOUR: Matrix colour (wet): SYR 4/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Hard. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.14. haplic Gypsisols

Haplic Gypsisols are very deep, well drained and coarse to moderately coarse textured
with common to many coarse fragments.

The profile has developed a gypsic horizon. The typical sequence of layers in the soil is
A-Bwcy.

These soils are classified as haplic Gypsisols (WRB, 1998); haplic Gypsisols (FAO,
1988) and Typic Haplogypsids (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is very dark brown (7.5YR 3/3) to
yellowish red (SYR 4/8). The texture is loamy sand to sandy loam with common to
many coarse fragments of quartz. The pH is medium to high, the equivalent calcium
carbonate is low to medium and the organic matter content is very low.

The Bwcy horizons reach down more than 120 cm and presents accumulations of
crystals of gypsum. It has a colour (wet) brown (7.5YR 4/4) to yellowish red (5YR 4/8).
The texture is loamy sand to sandy loam with common to many coarse fragments of
quartz. The pH is medium to high and the equivalent calcium carbonate is medium to
moderately high.

2. Representative profile

The representative profile is NAM-219

Profile: NAM-219

Description date:  4/04/2000

Authors: E. Ascaso and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2214

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 14°23°19” E
Latitude 22°04°13” S

Landform/Land element: Namib desert pavements/gravel pavements
Parent material: Colluvial deposits
Erosion: Aeolian erosion and sedimentation
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Groundwater table: -

Drainage class: Well drained
Land use and vegetation: -

Classification (WRB, 1998): haplic Gypsisol
Observations:

Description (FAO Guidelines for Soil Description)

000-019 cm A

COLOUR: Matrix colour (wet): MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: Few, medium gravel, rounded, quartz. STRUCTURE: Weak, medium,
sub-angular blocky. CONSISTENCE: Very friable. SOIL REACTION: Carbonates:
Strongly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Gradual. DIAGNOSTIC HORIZON: Ochric.

019-072 cm Bweyl

COLOUR: Matrix colour (wet): MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: Common, fine gravel, rounded, polygenic. STRUCTURE: Very weak,
fine, sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS: Common,
crystals, very fine, irregular, soft, gypsum. SOIL REACTION: Carbonates: Slightly
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Gradual.

056-100 cm Bwcey2

COLOUR: Matrix colour (wet): MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: Common, stones, rounded, polygenic. STRUCTURE: Very weak, fine,
sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS: Few, crystals,
very fine, irregular, soft, gypsum. SOIL REACTION: Carbonates: Moderately
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.15. haplic Leptosols

Haplic Leptosols are very shallow, well drained and coarse to moderately coarse
textured with common to many rock fragments.

The typical sequence of layers in the soil is A-R.

These soils are classified as haplic Leptosols (WRB, 1998); eutric Leptosols (FAO,
1988) and Lithic Ustorthent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark greyish brown (10YR 4/2) to
dark reddish brown (5YR 3/4). The texture is loamy sand to loam. The pH is medium to
high, the equivalent calcium carbonate is low and the organic matter content is very low.
Below we find the R horizon that consists of a bedrock of limestone, quartzite, schist,
shale, gneiss, granite, etc.

2. Representative profiles

The representative profile on limestone is TWQO-101

Profile: TWO-101

Description date:  10/11/99

Authors: G. Carrillo and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 17°49°23°E

Latitude 19°52°34”°S

Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Level lowlands

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained
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Land use and vegetation: Extensive grazing

Classification (WRB, 1998): haplic Leptosol

Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Loamy
Sand. ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non Calcareous. BIOLOGICAL
ACTIVITY: Roots: Limited by lithic contact. HORIZON BOUNDARY: Abrupt.
DIAGNOSTIC HORIZON: Ochric.

020-999 cm R

Bedrock of limestone.

The representative profile on gneiss is NAM-479

Profile: NAM-479

Description date:  9/06/2000

Authors: J.F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 13°14°07°E

Latitude 17°50°24°°S

Landform/Land element: Central Plateau/Kaokoland/plain pediments
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Leptosol
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Observations:

Description (FAO Guidelines for Soil Description)

000-019 cm A

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Abundant, fine, sub-rounded, quartz. STRUCTURE:
Weak, fine, sub-angular blocky. CONSISTENCE: Slightly hard. SOIL REACTION:

Carbonates: Non Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic
contact. HORIZON BOUNDARY: Abrupt. DTAGNOSTIC HORIZON: Ochric.

020-999 cm R

Bedrock of gneiss.

The representative profile on granite is NAM-536

Profile: NAM-536

Description date:  20/06/2000

Authors: G. Carrillo, P. Festus and P. Oller

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 14°56°39°E

Latitude 23°01°54°°S

Landform/Land element: Namib/Namib pavements/ gravel pavements
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Leptosol
Observations:

Description (FAO Guidelines for Soil Description)
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000-012 cm A

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Common, fine gravel, sub-rounded, quartz. STRUCTURE: Very
weak, medium, sub-angular blocky. CONSISTENCE: Soft. SOIL REACTION:
Carbonates: Moderately Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by
lithic contact. HORIZON BOUNDARY:: Abrupt. DIAGNOSTIC HORIZON: Ochric.

020-999 cm R

Bedrock of granite.

The representative profile on quartzite is NAM-663

Profile: NAM-663

Description date: ~ 13/07/2000

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2416

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°54°08°E
Latitude 24°30°47°°S

Landform/Land element: Central Plateau/Plateaux/Plateaux
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Leptosol
Observations:

Description (FAO Guidelines for Soil Description)

000-014 cm A

COLOUR: Matrix colour (wet): SYR 3/4. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: Few to common, coarse gravel, angular, quartzite.
STRUCTURE: Moderate, medium, sub-angular blocky. CONSISTENCE: Slightly hard.
SOIL REACTION: Carbonates: Non Calcareous. BIOLOGICAL ACTIVITY: Roots:
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Limited by lithic contact. HORIZON BOUNDARY: Abrupt. DIAGNOSTIC
HORIZON: Ochric.

020-999 cm R

Bedrock of quartzite.

The representative profile on schist is NAM-915

Profile: NAM-915

Description date:  11/08/2000

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2316

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°33°59°E
Latitude 23°29°38°’S

Landform/Land element: Central Plateaux/Highlands in the central
plateaux/Undulating highlands

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Leptosol
Observations:

Description (FAO Guidelines for Soil Description)

000-012 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/2. MOTTLES: None. TEXTURE: Loamy
Sand. ROCK FRAGMENTS: Abundant, medium gravel, platy, schist. STRUCTURE:
Without structure. CONSISTENCE: Looset. SOIL REACTION: Carbonates: Slightly
Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact. HORIZON
BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Ochric.
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020-999 cm R

Bedrock of schist.

The representative profile on shale is NAM-968

Profile: NAM-968

Description date: ~ 8/09/2000

Authors: J.F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2316

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°17°55°E
Latitude 23°14°50°°S

Landform/Land element: Central Plateau/Highlands in the Central
plateaux/gently undulating highlands

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Leptosol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 7.5YR 2.5/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Many, stones, rounded, quartzite. STRUCTURE: Without
structure. CONSISTENCE: Loose. SOIL REACTION: Carbonates: Slightly Calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact. HORIZON BOUNDARY::
Abrupt. DIAGNOSTIC HORIZON: Ochric.

020-999 cm R

Bedrock of shale.
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A.2.16. haplic Luvisols

Haplic Luvisols are very deep, imperfectly to moderately well drained and moderately
coarse to moderately fine textured without rock fragments.

The profile has developed an argic horizon. The typical sequence of layers in the soils is
A-Bw-Bwt.

These soils are classified as haplic Luvisols (WRB, 1998); haplic Luvisols (FAO, 1988)
and Typic Haplustalf (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is brown (10YR 4/3) to very dark
grey (10YR 3/1). The texture is sand to loamy sand. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is low.

The Bw horizon is around 40 cm thick. It has a colour (wet) yellowish brown (10YR
5/4) to dark brown (10YR 3/3). The texture is sandy loam to loam. The pH is medium to
high and the equivalent calcium carbonate is low.

The Bwt horizon reaches down to more than 100 cm and presents a moderate to strong
structure and, most of the times, cutans in the form of shiny faces or slickensides . It has
a colour (wet) yellowish brown (10YR 5/4) to dark brown (10YR 3/3). The texture is
sandy loam to sandy clay loam showing a textural differentiation with the overlying
horizon. The pH is medium to high and the equivalent calcium carbonate is low.

2. Representative profile

The representative profile is OKA-876

Profile: OKA-876
Description date: 01/10/99
Authors: E. Ascaso, J.F. Garcia and G. Carrillo
Cartography
Scale: 1:250.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1820
UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude  21°22°27" E
Latitude 18°03’15" S
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Landform/Land element: Kalahari region/Flooded and over-flooded area/
Omurambas and river valleys

Parent material: Alluvial deposits

Erosion: no evidence

Groundwater table: -
Drainage class: Imperfectly well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Luvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 10YR 3/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

020-060 cm Bw

COLOUR: Matrix colour (wet): 10YR 4/2. MOTTLES: Common, medium, distinct,
orange. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Strong,
very coarse, prismatic. CONSISTENCE: Extremely firm. CUTANS: Common, faint,
clay, pedfaces. CONCENTRATIONS: None. SOIL REACTION: Carbonates: Non
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Gradual.

060-110 cm Bwt

COLOUR: Matrix colour (wet): 10YR 5/2. MOTTLES: Many, medium, prominent,
orange. TEXTURE: Sandy clay loam. ROCK FRAGMENTS: None. STRUCTURE:
Strong, very coarse, prismatic. CONSISTENCE: Extremely firm. CUTANS: Many,
distinct, shiny faces, pedfaces. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
DIAGNOSTIC HORIZON: Argic
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A.2.17. haplic Regosols

Haplic Regosols are very deep, well drained and coarse to moderately coarse textured
with few to many rock fragments.

The profile has hardly developed. The typical sequence of layers in the soil is A-Bw.

These soils are classified as haplic Regosols (WRB, 1998), eutric Regosols (FAO, 1988)
and Typic Ustorthent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is very dark brown (7.5YR 3/3) to
yellowish red (5SYR 4/8). The texture is sand to sandy loam with few to many coarse
fragments of quartz. The pH is medium to high, the equivalent calcium carbonate is low
and the organic matter content is very low.

The Bw horizons reach down more than 120 cm. It has a colour brown (7.5Y 4/4) to
yellowish red (2.5YR 4/6). The texture is loamy sand to sandy loam with few to many
coarse fragments of quartz. The pH is medium to high and the equivalent calcium
carbonate is low.

2. Representative profile

The representative profile is NAM-674

Profile: NAM-674

Description date:  14/07/00

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2416

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°12°57E
Latitude 24°53°49°°S

Landform/Land element: Namib/Namib desert pavements/ gravel pavements
Parent material: Colluvial + aeolian sand
Erosion: Aeolian erosion and sedimentation

Groundwater table: -
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Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): haplic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-013 cm A

COLOUR: Matrix colour (wet): S5YR 3/4. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: Common to many, fine to medium gravel, rounded, quartz.
STRUCTURE: Weak, medium, sub-angular blocky. CONSISTENCE: Soft. SOIL
REACTION: Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal. HORIZON BOUNDARY: Gradual. DIAGNOSTIC HORIZON: Ochric.

013-060 cm Bw1

COLOUR: Matrix colour (wet): SYR 3/6. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: Common to many, fine to medium gravel, rounded, quartz .
STRUCTURE: Weak, medium, sub-angular blocky. CONSISTENCE: Slightly hard.
CONCENTRATIONS: None. SOIL REACTION: Carbonates: Slightly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:: Gradual.

060-120 cm Bw2

COLOUR: Matrix colour (wet): SYR 3/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Common to many, fine to medium gravel, rounded, quarts.
STRUCTURE: Weak, medium, sub-angular blocky. CONSISTENCE: Slightly hard.
CONCENTRATIONS: None. SOIL REACTION: Carbonates: Slightly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.18. hypercalcic Calcisols

Hypercalcic Calcisols are very deep, coarse to moderately fine textured and moderately
well to well drained.

The profile has developed a hypercalcic horizon. The typical horizons sequence is A-
Bwck.

These soils are classified as hypercalcic Calcisol (WRB, 1998); haplic Calcisols (FAO,
1988) and Typic Calciustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 c¢m thick. Its colour (wet) is black (10YR 2/1) to brown
(10YR 4/3). The texture is loamy sand to sandy clay loam. The pH is high, the
equivalent calcium carbonate is low to medium and the organic matter content is very
low.

The Bwck horizons reach down more than 100 cm and presents abundant accumulations
of calcium carbonate as continuous concentrations that make disappear most of the soil
structure, resulting in a hypercalcic horizon. It has a colour (wet) grey (2.5Y 5/1) to very
pale brown (10YR 7/3). The texture is sandy loam to clay loam. The pH is high and the
equivalent calcium carbonate is very high.

2. Representative profile

The representative profile is TWO-149

Profile: TWO-149
Description date:  25/11/99
Authors: G. Carrillo and G. Hangara
Cartography
Scale: 1:250.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916
UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude 17°57°02° E
Latitude 19°37°30° S
Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Mountain valley
Parent material: Alluvial deposits
Erosion: No evidence
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Groundwater table: -

Drainage class: Well drained

Land use and vegetation: Annual field cropping: Maize
Classification (WRB, 1998): hypercalcic Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-025 cm Ap

COLOUR: Matrix colour (wet): 10YR 4/1. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular
blocky. CONSISTENCE: Hard. SOIL REACTION: Carbonates: Extremely calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

025-074 cm Bwck1

COLOUR: Matrix colour (wet): 2.5Y 7/2. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium sub-angular
blocky. CONSISTENCE: Very friablee. CONCENTRATIONS: Abundant,
concentrations, soft, calcium carbonate. SOIL REACTION: Carbonates: Extremely
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Abrupt.

074-120 cm Bwck2

COLOUR: Matrix colour (wet): 2.5Y 8/2. MOTTLES: None. TEXTURE: Silty loam.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, fine, sub-angular blocky.
CONSISTENCE: Friable. CONCENTRATIONS: Dominant, concentrations, soft,
calcium carbonate. SOIL REACTION: Carbonates: Extremely calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Hypercalcic.
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A.2.19. hyposalic Arenosols

Hyposalic Arenosols are very deep, imperfectly to moderately well drained and coarse
textured without rock fragments. These soils are slight to moderately saline and sodic.

The typical sequence of layers in the soil is A-Bw1-Bw2 or A-E-Bw1-Bw2.

These soils are classified as hyposalic Arenosol (WRB, 1998), cambic Arenosols (FAO,
1988), Typic Halaquept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark grey (10YR 4/1) to pale
brown (10YR 6/3). The texture is sand to loamy sand. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The E horizon, that appears occasionally, is 2 to 10 cm thick. Its colour (wet) is greyish
brown (10YR 5/2) to light grey (2.5 'Y 7/2). The texture is sand.

The Bw1 horizon is 20 to 40 cm thick. It presents a massive or very coarse columnar
structure and an extremely hard consistence when dry, probably associated with
temporally floodings during the rainy season and the presence of sodium as dominating
cation in the soil. The texture is sand to loamy sand. It has a colour (wet) greyish brown
(10 YR 5/2) to light grey (10YR 7/2). The pH is high to very high and the equivalent
calcium carbonate is low.

The Bw2 reaches down more than 120 cm. It has a colour (wet) greyish brown (10YR
5/2) to very pale brown (10YR 7/4). The texture is sand to loamy sand. The pH is high
to very high and the equivalent calcium carbonate is low.

2. Representative profile

The representative profile is OWA-27

Profile: OWA-27

Description date:  89/07/99

Authors: E. Ascaso, H. Mouton and G. Hangara
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

UTM Grid Zone: 34K, Clarke 1880 Spheroid
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Coordinates: Longitude 15°28°40°E
Latitude 17°47°30°S

Landform/Land element: Kalahari region/Flooded and over-flooded areas/
Flat plains with pans

Parent material: Alluvial sand

Erosion: No evidence

Groundwater table: -

Drainage class: Moderately well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): hyposalic Arenosol
Observations:

Description (FAO Guidelines for Soil Description)

000-008 cm A

COLOUR: Matrix colour (wet): 2.5Y 6/2. MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: None. STRUCTURE: Loose. CONSISTENCE: Loose. SOIL
REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY:: Abrupt. DIAGNOSTIC HORIZON: Ochric.

008-027 cm Bwl

COLOUR: Matrix colour (wet): 2.5Y 5/2. MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: None. STRUCTURE: Weak, very coarse, columnar. CONSISTENCE:
Very hard. CONCENTRATIONS: None. SOIL REACTION: Carbonates: Non
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Clear.

027-062 cm Bw2

COLOUR: Matrix colour (wet): 2.5Y 6/3. MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: None. STRUCTURE: Very weak, coarse, sub-angular blocky.
CONSISTENCE: Friablee. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Gradual.

062-079 cm Bw3

COLOUR: Matrix colour (wet): 2.5Y 6/4. MOTTLES: Few, fine, distinct and orange.
TEXTURE: Loamy sand. ROCK FRAGMENTS: None. STRUCTURE: Very weak,
coarse, sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS: Few,
nodules, fine rounded, both, iron-manganese. SOIL. REACTION: Carbonates: Slightly
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Gradual.
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079-120 cm Bw4

COLOUR: Matrix colour (wet): 2.5Y 6/4. MOTTLES: Many, common, prominent and
orange. TEXTURE: Loamy sand. ROCK FRAGMENTS: None. STRUCTURE: Weak,
coarse, sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS: Common,
nodules, medium, rounded, both, iron-manganese. SOIL REACTION: Carbonates:
Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.20. leptic Calcisols

Leptic Calcisols are shallow, well drained and moderately coarse textured with
common to many rock fragments.

The profile has developed a calcic horizon. The typical sequence of layers in the soil is
A-Rck.

These soils are classified as leptic Calcisols (WRB, 1998); haplic Calcisols (FAO, 1988)
and Lithic Calciustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark reddish brown (5YR 3/4) to
brown (7.5YR 4/4). The texture is sand to loamy sand. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is very low.

Below we find the R horizon that consists of narrow layers of quartzite that present hard
and continuous concentrations of calcium carbonate in between.

2. Representative profile

The representative profile is NAM-585

Profile: NAM-585

Description date:  17/07/2000

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2416

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 17.8099 E
Latitude 24.2857 S

Landform/Land element: Central Plateau/Erosion form on Karoo rocks/
Rolling hills

Parent material: Weathered in situ

Erosion: No evidence
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Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-014 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/3. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Many, stones, irregular, quartzite. STRUCTURE: Weak,
fine, sub-angular blocky. CONSISTENCE: Very friable. SOIL REACTION:
Carbonates: Extremely Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic
contact. HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

014-999 cm Rek

Thin layers of quartzite with bands of geopetal cement of calcium carbonate in between.
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A.2.21. leptic Regosols

Leptic Regosols are shallow to moderately deep, well drained and coarse to moderately
coarse textured with few rock fragments.

The profile has hardly developed. The typical sequence of layers in the soil is A-Bw-R.
These soils are classified as leptic Regosols (WRB, 1998); eutric Regosols (FAO, 1988)
and Lithic Ustorthents (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark greyish brown (10YR 4/2) to
dark reddish brown (5YR 3/4). The texture is sand to sandy loam. The pH is medium to
high, the equivalent calcium carbonate is low and the organic matter content is very low.
The Bw horizon is 20 to 40 cm thick. It has a colour very dark greyish brown (10YR
3/2) to dark red (2.5YR 4/6). The texture is loamy sand to sandy loam. The pH is
medium to high and the equivalent calcium carbonate is low.

Below we find the R horizon that consists of a bedrock of limestone, quartzite, shale,
schist, gneiss, granite, etc.

2. Representative profile

The representative profile on limestone is TWQO-474

Profile: TWO-474

Description date: ~ 31/06/00

Authors: G. Carrillo and J. Kutuahupira

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°26°07°E

Latitude 19°56°51”’S
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Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Gently undulating lowlands
Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-019 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/3. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Very few, medium gravel, sub-rounded, limestone.
STRUCTURE: Weak, medium, sub-angular blocky. CONSISTENCE: Very friable.
SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal. HORIZON BOUNDARY: Gradual. DIAGNOSTIC HORIZON: Ochric.

019-045 cm Bw

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Very few, medium gravel, sub-rounded, limestone
STRUCTURE: Weak, medium, sub-angular blocky. CONSISTENCE: Very friable.
ACCUMULATION: None. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact.

045-999 cm R

Bedrock of limestone.

The representative profile on quartzite is NAM-31

Profile: NAM-31

Description date:  16/02/2000

Authors: E. Ascaso and J. Kutuahupira

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2118
UTM Grid Zone: 34K, Clarke 1880 Spheroid
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Coordinates: Longitude 18°19°25°E
Latitude 21°48°54°°S
Landform/Land element: Central plateaux/lowlands in the Central
plateaux/level
lowlands
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -

Drainage class: Moderately well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-017 cm A

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Very friable. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual.
DIAGNOSTIC HORIZON: Ochric.

017-042 cm Bwl

COLOUR: Matrix colour (wet): SYR 4/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None STRUCTURE: Very weak, coarse, sub-angular blocky.
CONSISTENCE: Very friable. ACCUMULATION: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.

042-060 cm Bw2
COLOUR: Matrix colour (wet): SYR 4/6. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Few, fine, irregular, quartz STRUCTURE: Weak, coarse, sub-
angular blocky. CONSISTENCE: Friablee. ACCUMULATION: None. SOIL
REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Limited
by lithic contact.

060-999 cm R

Bedrock of Quartzite.

The representative profile on granite is NAM-157
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Profile: NAM-157
Description date:  03/04/2000

Authors: E. Ascaso and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2116

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 16°02°53°E
Latitude 21°21°57°S

Landform/Land element: Central  Plateau/Lowland in the Central
plateaux/gently
undulating lowlands
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-019 cm A

COLOUR: Matrix colour (wet): 10YR 5/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Very few, boulders, rounded, granite. STRUCTURE: Very
weak, medium, sub-angular blocky. CONSISTENCE: Very friable. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

019-042 cm Bw

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Very few, boulders, rounded, granite STRUCTURE: Very
weak, medium, sub-angular  blocky.  CONSISTENCE: Very friable.
ACCUMULATION: None. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact.

042-999 cm R

Bedrock of granite.
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The representative profile on schist is NAM-421

Profile: NAM-421

Description date:  8/05/2000

Authors: J. F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 13°28°54°E

Latitude 17°38°19”’S

Landform/Land element: Escarpment/High mountains of the
escarpment/high
mountains
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-007 cm A

COLOUR: Matrix colour (wet): S5YR 4/6. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Many, coarse gravel, sub-angular, quartz. STRUCTURE:
Moderate, coarse, sub-angular blocky. CONSISTENCE: Slightly hard. SOIL
REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

007-030 cm Bw
COLOUR: Matrix colour (wet): SYR 4/6. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Many, coarse gravel, sub-angular, schist STRUCTURE: Weak,
fine, sub-angular blocky. CONSISTENCE: Soft. ACCUMULATION: None. SOIL
REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Limited
by lithic contact.
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030-999 cm R

Bedrock of schist.

The representative profile on shale is NAM-841

Profile: NAM-841

Description date: ~ 28/07/2000

Authors: P. Festus and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2618

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 18°19°36’E
Latitude 26°27°04°°S

Landform/Land element: Central Plateaux/Foothills and slopes in the Central
plateaux/gently undulating hills

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-013 cm A

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Few, fine, platy, shale. STRUCTURE: Weak, medium, sub-
angular. CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Slightly
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Gradual. DIAGNOSTIC HORIZON: Ochric.

013-033 cm Bw

COLOUR: Matrix colour (wet): 10YR 3/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Few, coarse gravel, platy, shale STRUCTURE: Very weak, fine,
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sub-angular blocky. CONSISTENCE: Soft. ACCUMULATION: None. SOIL
REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Limited
by lithic contact.

033999 cm R
Bedrock of shale.
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A.2.22, leptic-chromic Cambisols

Leptic-chromic Cambisols are moderately deep to deep, well drained and moderately
coarse to moderately fine textured with few rock fragments.

The profile has developed a moderate to strong structure. The typical horizons sequence
is A-Bw-R.

These soils are classified as leptic-chromic Cambisols (WRB, 1998); chromic
Cambisols (FAO, 1988) and Lithic Haplustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is very dark greyish brown (10 YR
3/2) to dusky red (2.5 YR 3/4). The texture is loamy sand to sandy clay loam. The pH is
medium to high, the equivalent calcium carbonate is low and the organic matter content
is very low.

The Bw horizon is about 50 cm thick and present a moderate to strong structure. It has a
colour (wet) brown (7.5YR 4/4) to red (2.5YR 5/8). The texture is sandy loam to sandy
clay loam. The pH is medium to high and the equivalent calcium carbonate is low.

The R horizon consists of a bedrock of quartzite or limestone that underlies the soil.

2. Representative profile

The representative profile is TWQ-221

Profile: TWO-221

Description date:  25/11/99

Authors: G. Carrillo and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1918

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 18°02°08”°

Latitude 19°29°04"”

Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Footslope

Parent material: colluvial deposits

Erosion: no evidence
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Groundwater table: -

Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic-chromic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-013 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/3. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular
blocky. CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Slightly
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Clear. DIAGNOSTIC HORIZON: Ochric.

013-034 cm Bwl

COLOUR: Matrix colour (wet): SYR 3/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear.

034-053 cm Bw2

COLOUR: Matrix colour (wet): SYR 3/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Common, fine gravel, irregular, limestone. STRUCTURE:
Moderate, coarse, sub-angular blocky. CONSISTENCE: Slightly hard.
CONCENTRATIONS: Very few, nodules, fine, irregular, soft, calcium carbonate. SOIL
REACTION: Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots:
Limited by lithic contact. DIAGNOSTIC HORIZON: Cambic.

070-999 cm R

Bedrock of dolomite.
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A.2.23. leptic-mollic Cambisols

Leptic-mollic Cambisols are moderately deep to deep, well drained and moderately
coarse to moderately fine textured with few rock fragments.

The profile has developed a moderate to strong structure and presents a mollic horizon.
The typical sequence of layers of soil is A-Bw-R.

These soils are classified as leptic-chromic Cambisols (WRB, 1998); eutric Cambisols
(FAO, 1988) and Lithic Haplustolls (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick and present a moderate structure. Its colour (wet) is
very dark grey (2.5Y 3/1) to very dark greyish brown (10YR 3/2). The texture is sand to
sandy loam. The pH is medium to high, the equivalent calcium carbonate is low and the
organic matter content is low.

The Bw horizon is about 50 cm thick and present a moderate to strong structure. It has a
colour (wet) very dark grey (10YR 3/1) to brown (10YR 5/3). The texture is loamy sand
to sandy clay loam. The pH is medium to high and the equivalent calcium carbonate is
low.

The R horizon consists of a bedrock of limestone that underlies the soil.

2. Representative profile

The representative profile is TWQO-161

Profile: TWO-161

Description date:  25/11/99

Authors: J.F. Garcia and P. Festus

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 17°56°27"°

Latitude 19°37°29”

Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Level lowland

Parent material: Weathered in situ

Erosion: no evidence
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Groundwater table: -

Drainage class: Well drained

Land use and vegetation: Annual field cropping: maize
Classification (WRB, 1998): leptic-mollic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm Ap

COLOUR: Matrix colour (wet): 10YR 2/1. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular
blocky. CONSISTENCE: Very hard. SOIL REACTION: Carbonates: Strongly
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Clear. DIAGNOSTIC HORIZON: Mollic.

020-060 cm Bwl

COLOUR: Matrix colour (wet): 10YR 3/1. MOTTLES: None. TEXTURE: Sandy clay
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, fine, sub-angular blocky.
CONSISTENCE: Friablee CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Moderately calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by
lithic contact. HORIZON BOUNDARY: Abrupt.

060-999 cm R
Bedrock of limestone.
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A.2.24. leptic-skeletic Regosols

Leptic-skeletic Regosols are shallow to moderately deep, well drained and coarse to
moderately coarse textured with abundant coarse fragments.

The profile has hardly developed. The typical sequence of layers in the soil is A-
C(gravels)-R.

These soils are classified as leptic-skeletic Regosols (WRB, 1998); eutric Regosols
(FAO, 1988) and Lithic Ustorthents (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark greyish brown (10YR 4/2) to
yellowish red (SYR 4/6). The texture is sand to sandy loam, with many coarse
fragments. The pH is medium to high, the equivalent calcium carbonate is low and the
organic matter content is very low.

The C horizon is 20 to 40 cm thick. It has a colour brown (10YR 4/3) to yellowish red
(5YR 4/6). The texture is loamy sand to sandy loam with abundant coarse fragments.
The pH is medium to high and the equivalent calcium carbonate is low.

Below we find the R horizon that consists of a bedrock of limestone, quartzite, shale,
schist, gneiss, granite, etc.

2. Representative profile

The representative profile on limestone is NAM-372

Profile: NAM-372

Description date: ~ 3/05/00

Authors: G. Carrillo and J. Kutuahupira

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2014

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 15°07°13°E
Latitude 20°20°42°°S
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Landform/Land element: Escarpment/Erosion surfaces of the degraded
escarpment/Eroded rolling hills

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic-skeletic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-023 cm A

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: Few, medium gravel, angular, limestone. STRUCTURE:
Moderate, medium, sub-angular blocky. CONSISTENCE: Friable. SOIL REACTION:
Carbonates: Moderately calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

023-050 cm C (Gravels)

COLOUR: Matrix colour (wet): 10YR 4/6. MOTTLES: None. TEXTURE: loam.
ROCK FRAGMENTS: Abundant, stones, angular, limestone. STRUCTURE: Without
structure . ACCUMULATION: None. SOIL REACTION: Carbonates: Strongly
calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact.

050-999 cm R

Bedrock of limestone.

The representative profile on granite is NAM-119

Profile: NAM-119

Description date:  2/04/00

Authors: G. Carrillo and J. Kutuahupira

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2114

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 15°37°05°E
Latitude 21°18°27°S
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Landform/Land element: Central plateaux/Lowlands in the Central plateaux/
Gently undulating lowlands

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic-skeletic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-014 cm A

COLOUR: Matrix colour (wet): 10YR 4/4. MOTTLES: None. TEXTURE: Loam sand.
ROCK FRAGMENTS: Many, coarse gravel, sub-rounded, granite. STRUCTURE: Very
weak, medium sub-angular blocky. CONSISTENCE: Very friable. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

014-056 cm C (Gravels)

COLOUR: Matrix colour (wet): 10YR 4/6. MOTTLES: None. TEXTURE: loamy sand.
ROCK FRAGMENTS: Abundant, stones, sub-rounded, granite. STRUCTURE: Very
weak,  medium, sub-angular  blocky. CONSISTENCE:  Very friable.
ACCUMULATION: None. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact.

056-999 cm R

Bedrock of Granite.

The representative profile on shale is NAM-842

Profile: NAM-842

Description date:  28/07/00

Authors: E. Ascaso and P. Festus

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2618

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 18°25°59°E
Latitude 26°25°10°’S
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Landform/Land element: Central plateaux/Erosion forms on Kaoo rocks/
Gently undulating hills

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): leptic-skeletic Regosol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Common, fine gravel, platy, shale. STRUCTURE: Very weak,
medium sub-angular blocky. CONSISTENCE: Slightly hard. SOIL REACTION:
Carbonates: Extremely calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

020-050 cm Bwck

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: loamy sand.
ROCK FRAGMENTS: Many, fine gravel, platy, shale. STRUCTURE: Very weak,
coarse, sub-angular blocky. CONSISTENCE: Slightly hard. ACCUMULATION:
Common, nodules, very fine, elongated, soft, calcium carbonate. SOIL REACTION:
Carbonates: Extremely calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.

050-070 cm Cck (Gravels)

COLOUR: Matrix colour (wet): 10YR 3/3. MOTTLES: None. TEXTURE: loamy sand.
ROCK FRAGMENTS: Dominant, medium to coarse gravels, platy, shale.
STRUCTURE: Without structure. ACCUMULATION: Few, coatings, fine, soft and
hard, calcium carbonate. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact.

070-999 cm R

Bedrock of shale.
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A.2.25. lithic Leptosols

Lithic Leptosols are very shallow, well drained and coarse to moderately coarse
textured with common to many rock fragments.

The typical sequence of layers in the soil is A-R.

These soils are classified as lithic Leptosols (WRB, 1998); lithic Leptosols (FAO, 1988)
and Lithic Ustorthent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark greyish brown (10YR 4/2) to
yellowish red (5YR 5/6). The texture is sand to sandy loam. The pH is medium to high,
the equivalent calcium carbonate is low and the organic matter content is very low.
Below we find the R horizon that consists of a bedrock of limestone, quartzite, schist,
shale, gneiss, granite, etc.

2. Representative profile

The representative profile on quartzite is NAM-684

Profile: NAM-684

Description date:  15/07/2000

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2416

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 17°37°30°E
Latitude 24°40°08°’S

Landform/Land element: Central Plateaux/Plateaux/Plateaux
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained
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Land use and vegetation: Extensive grazing

Classification (WRB, 1998): lithic Leptosol

Observations:

Description (FAO Guidelines for Soil Description)

000-004 cm A

COLOUR: Matrix colour (wet): 5YR 3/4. MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: Many, coarse to stones, platy, quartzite. STRUCTURE: Weak, fine,
sub-angular blocky. CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates:
Non Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic contact.
HORIZON BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Ochric.

004-999 cm R

Bedrock of quatzite.

The representative profile on granite is NAM-714

Profile: NAM-714

Description date: ~ 27/07/2000

Authors: J. F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2718

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 18°13°21°E
Latitude 27°40°18°°S

Landform/Land element: Central Plateaux/Foothills and slopes in the Central
Plateaux/Gently undulating hills

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): lithic Leptosol
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Observations:
Description (FAO Guidelines for Soil Description)

000-004 cm A

COLOUR: Matrix colour (wet): S5YR 4/6. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Abundant, fine, sub-rounded, quartz and feldspars.
STRUCTURE: Weak, fine, sub-angular blocky. CONSISTENCE: Soft. SOIL
REACTION: Carbonates: Moderately Calcareous. BIOLOGICAL ACTIVITY: Roots:
Limited by lithic contact. HORIZON BOUNDARY: Abrupt. DIAGNOSTIC
HORIZON: Ochric.

004-999 cm R

Bedrock of granite.

The representative profile on shale is NAM-754

Profile: NAM-754

Description date: ~ 27/07/2000

Authors: E. Ascaso and P. Festus

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2718

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 18°02°51°E
Latitude 28°09°30°°S

Landform/Land element: Central Plateaux/Erosion forms on Karoo rocks/
Gently undulating hills

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): lithic Leptosol
Observations:
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Description (FAO Guidelines for Soil Description)

000-009 cm A

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Many, coarse gravel, platy, shale. STRUCTURE: Moderate,
fine, sub-angular blocky. CONSISTENCE: Slightly hared. SOIL REACTION:
Carbonates: Strongly Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic
contact. HORIZON BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Ochric.

009-999 cm R

Bedrock of shale.

The representative profile on schist is NAM-807

Profile: NAM-807

Description date: ~ 30/07/2000

Authors: J. F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2516

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 17°46°40°E
Latitude 25°54°03°’S

Landform/Land element: Central  Plateaux/Plateaux/Dissected  plateaux
fringe

Parent material: Weathered in situ

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): lithic Leptosol
Observations:

Description (FAO Guidelines for Soil Description)

000-006 cm A
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COLOUR: Matrix colour (wet): SYR 4/5. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Many, coarse gravel, sub-rounded, schist. STRUCTURE: Weak,
coarse, sub-angular blocky. CONSISTENCE: Slightly hared. SOIL REACTION:
Carbonates: Non Calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by lithic
contact. HORIZON BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Ochric.

006-999 cm R

Bedrock of shale.
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A.2.26. mollic Fluvisols

Mollic Fluvisols are very deep, imperfectly to moderately well drained and moderately
coarse to medium textured without rock fragments.

The profile presents fluvic soil materials and has developed a mollic horizon. The
typical sequence of layers in the soil is A-B.

These soils are classified as mollic Fluvisols (WRB, 1998); mollic Fluvisols (FAO,
1988) and mollic Ustifluvent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick and present a strong structure. Its colour (wet) is
dark brown (10YR 3/3) to very dark grey (1I0YR 3/1). The texture is sand to sandy loam.
The pH is medium to high, the equivalent calcium carbonate is low and the organic
matter content is low.

Below the A horizon usually appear an horizon with a granular or platy structure, a low
density and a content in organic carbon higher than that of the A horizon. This horizon
reminds the histic horizon although the organic carbon content does not arrive to 4% in
the samples analysed.

Below, the B horizons present a very weak structure and reach down to more than 150
cm. It has a colour (wet) pale yellow (2.5Y 7/4) to very dark grey (10YR 3/1). The
texture is sandy loam to loam. The pH is medium to high and the equivalent calcium
carbonate is low.

2. Representative profile

The representative profile is OKA-831

Profile: OKA-831
Description date: 29/09/99
Authors: E. Ascaso, J.F. Garcia and G. Carrillo
Cartography
Scale: 1:50.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1819 BB
UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude 19°45°43”°
Latitude 18°11°23”’
Landform/Land element: Kalahari Sands Plateau; Omuramba
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Parent material: Alluvial deposits
Erosion: no evidence

Groundwater table: -
Drainage class: Imperfectly drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): mollic Fluvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-021 cm A1

COLOUR: Matrix colour (wet): 10YR 3/2. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: None. STRUCTURE: Strong, medium, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: Many, nodules, coarse,
irregular, hard, iron-manganese. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Umbric.

021-048 cm Ab

COLOUR: Matrix colour (wet): 10YR 2/1. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, very coarse, platy.
CONSISTENCE: Hard. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY::
Clear.

048-079 cm B1

COLOUR: Matrix colour (wet): 10YR 5/2. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Firm. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON
BOUNDARY: Gradual.

079-110 cm B2

COLOUR: Matrix colour (wet): 10YR 5/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Weak, Coarse, Subangular Blocky.
CONSISTENCE: Friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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Photo 4: mollic Fluvisol
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A.2.27. mollic Leptosols

Mollic Leptosols are very shallow, well drained and coarse to moderately coarse
textured with few to common rock fragments.

The profile has developed a mollic horizon. The typical sequence of layers in the soil is
A-R.

These soils are classified as mollic Leptosols (WRB, 1998); mollic Leptosols (FAO,
1988) and Lithic Haplustolls (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick and present a moderate to strong structure. Its colour
(wet) is black (10YR 2/1) to very dark brown (7.5YR 2/2). The texture is loamy sand to
loamy sand and can present few coarse fragments. The pH is medium to high, the

equivalent calcium carbonate is low and the organic matter content is low.

Below we find the R horizon that consists of a bedrock of limestone.

2. Representative profile

The representative profile is TWQO-89

Profile: TWO-89

Description date:  11/11/99

Authors: E. Ascaso and H. Mouton

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1916

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 17°51°’58°E

Latitude 19°43°54>°S

Landform/Land element: Central Plateau/Karst on hard Damara limestone/
Level lowlands

Parent material: Weathered in situ

Erosion: No evidence
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Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): mollic Leptosol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/1. MOTTLES: None. TEXTURE: Sand loam.
ROCK FRAGMENTS: None. ROCK FRAGMENTS: Few, fine, sub-rounded,
limestone. STRUCTURE: Moderate, coarse, sub-angular blocky. CONSISTENCE:
Hard. SOIL REACTION: Carbonates: Strongly Calcareous. BIOLOGICAL ACTIVITY:
Roots: Limited by lithic contact. HORIZON BOUNDARY: Abrupt. DIAGNOSTIC
HORIZON: Mollic.

020-999 cm R

Bedrock of limestone.
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A.2.28. natric-calcic Vertisols

Natric-calcic Vertisols are very deep, poorly drained and moderately fine to fine
textured without rock fragments. These soils are slight to moderately saline and sodic.

The profile has developed vertic and natric horizons. The typical sequence of layers in
the soil is A-Bwt-Bwck.

These soils are classified as natric-calcic Vertisols (WRB, 1998), calcic Vertisols (FAO,
1988) and sodic Calciusterts (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is black (2.5Y 2.5/1) to dark grey
(10YR 4/1). The texture is sandy clay loam to clay. The pH is high to very high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The Bwt horizon is 40 to 60 cm thick and presents a moderate to strong structure and
cutans in the form of intersecting slickensides. The texture is sandy clay loam to clay,
showing an increase in clay content with the overlying horizon. It has a colour (wet)
very dark grey (10YR 3/1) to light brownish grey (10YR 6/2). The pH is high to very
high and the equivalent calcium carbonate is medium.

The Bwck horizon reaches down to more than 120 cm and presents accumulations of
calcium carbonate as discontinuous concentrations of hard and soft nodules and, most of
the times, cutans in the form of intersecting slickensides. Texture is sandy clay loam to
clay. It has a colour (wet) very dark grey (10YR 3/1) to pale yellow (2.5Y 7/4). The pH
is high to very high, the equivalent calcium carbonate is medium to high.

2. Representative profile

The representative profile is OWA-15

Profile: OWA-15

Description date: ~ 9/07/99

Authors: J. F. Garcia, E. Ascaso and G. Hangara
Cartography

Scale: 1:50.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1715 DD

UTM Grid Zone: 34K, Clarke 1880 Spheroid

Coordinates: Longitude 15°58°01°E

Latitude 17°46°23’S
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Landform/Land element: Kalahari Sands Plateau. Oshana
Parent material: Alluvial
Erosion: No evidence

Groundwater table: -
Drainage class: Poorly drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): natric-calcic Vertisol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 10YR 2/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Strong, medium, prismatic.
CONSISTENCE: Extremely hard. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: No roots. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

020-080 cm Bwt

COLOUR: Matrix colour (wet): 10YR 3/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, angular blocky.
CONSISTENCE: Extremely hard. CUTANS: Common, distinct, slickensides on ped
faces. CONCENTRATIONS: None. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: No roots. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Vertic/natric.

080-100 cm Bwck

COLOUR: Matrix colour (wet): 10YR 3/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, angular blocky.
CONSISTENCE: Extremely hard. CUTANS: Common, distinct, slickensides on ped
faces. CONCENTRATIONS: Few, nodules, medium, rounded, soft of calcium
carbonate. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY:
Roots: No roots. DIAGNOSTIC HORIZON: Vertic.
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A.2.29. natric-gypsic Vertisols

Natric-gypsic Vertisols are very deep, poorly drained and moderately fine to fine
textured without rock fragments. These soils are slight to moderately saline and sodic.

The profile has developed vertic and natric horizons. The typical sequence of layers in
the soil is A-Bwt-Bwceyk.

These soils are classified as natric-gypsic Vertisols (WRB, 1998), gypsic Vertisols
(FAO, 1988) and sodic Gypsiusterts (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is about 20 cm thick. Its colour (wet) is black (2.5Y 2.5/1) to very dark
grey (10YR 3/2). The texture is sandy clay loam to clay. The pH is high to very high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The Bwt horizon is 40 to 60 cm thick and presents a moderate to strong structure and
cutans in the form of intersecting slickensides. The texture is sandy clay loam to clay,
showing an increase in clay content with the overlying horizon. It has a colour (wet)
black (2.5Y 2.5/1) to very dark greyish brown (10YR 3/2). The pH is high to very high
and the equivalent calcium carbonate is medium.

A Bwecyk horizon reaches down to more than 120 cm and presents accumulations of
gypsum as discontinuous concentrations crystals and accumulations of calcium
carbonate as discontinuous concentrations of hard nodules. Most of the times, the
horizon presents cutans in the form of intersecting slickensides. Texture is sandy clay
loam to clay. It has a colour (wet) very dark grey (2.5Y 3/1) to light olive grey (5Y 6/2).
The pH is high to very high, the equivalent calcium carbonate is medium to high and the
gypsum content is medium to high.

2. Representative profile

The representative profile is OWA-169

Profile: OWA-169

Description date: ~ 31/07/99

Authors: H. Mouton, G. Carrillo and G. Hangara
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

UTM Grid Zone: 34K, Clarke 1880 Spheroid
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Coordinates: Longitude 15°45°08°E
Latitude 17°37°10°S

Landform/Land element: Kalahari Sands Plateau. Oshana
Parent material: Alluvial
Erosion: No evidence

Groundwater table: -

Drainage class: Poorly drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): natric-gypsic Vertisol
Observations:

Description (FAO Guidelines for Soil Description)

000-010 cm A

COLOUR: Matrix colour (wet): 10YR 4/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate to strong, fine, sub-angular.
CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: No roots. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

010-030 cm Bwtck

COLOUR: Matrix colour (wet): 10YR 4/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate to strong, fine, sub-angular
blocky. CONSISTENCE: Slightly hard. CONCENTRATIONS: Common, nodules, fine,
irregular, soft, calcium carbonate. SOIL REACTION: Carbonates: Moderately
Calcareous. BIOLOGICAL ACTIVITY: Roots: No roots. HORIZON BOUNDARY:
Clear.

030-050 cm Bweyk1

COLOUR: Matrix colour (wet): 10YR 5/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Strong, fine, sub-angular blocky.
CONSISTENCE: Hard. CUTANS: Common, distinct, slickensides on ped faces.
CONCENTRATIONS: Few, nodules, fine, irregular, soft of calcium carbonate and very
few, crystals, very fine, irregular, soft of gypsum. SOIL REACTION: Carbonates:
Moderately calcareous. BIOLOGICAL ACTIVITY: Roots: No roots. HORIZON
BOUNDARY: Clear. DIAGNOSTIC HORIZON: Vertic/Natric.

050-100 cm Bwcyk2

COLOUR: Matrix colour (wet): 10YR 5/1. MOTTLES: None. TEXTURE: Clay loam.
ROCK FRAGMENTS: None. STRUCTURE: Strong, fine, sub-angular blocky.
CONSISTENCE: Very hard. CUTANS: Common, distinct, slickensides on ped faces.
CONCENTRATIONS: Common, nodules, medium, irregular, both of calcium
carbonate and very few, crystals, very fine, irregular, soft of gypsum. SOIL
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REACTION: Carbonates: Moderately calcareous. BIOLOGICAL ACTIVITY: Roots:
No roots. DIAGNOSTIC HORIZON: Vertic.
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A.2.30. petric Calcisols

Petric Calcisols are shallow to moderately deep, moderately well to well drained and
moderately coarse to medium textured without rock fragments.

The profile has developed a petrocalcic horizon and, sometimes, a calcic horizon. The
typical sequence of layers in the soil is A-Bw-BmK or A-Bwk-Bmk.

These soils are classified as petric Calcisol (WRB, 1998); petric Calcisols (FAO, 1988)
and petrocalcic Calciustept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark brown (10 YR 3/3) to very
dark grey (10 YR 3/1). The texture is loamy sand to sandy loam. The pH is medium to
high, the equivalent calcium carbonate is low to medium and the organic matter content
is very low.

The Bw horizon, that appear occasionally, is about 40 cm thick. It has a colour (wet)
brown (7.5YR 4/4) to very dark greyish brown (10 YR 3/2). The texture is loamy sand
to sandy loam. The pH is medium to high and the equivalent calcium carbonate is
medium to moderately high. The profile can present accumulations of calcium carbonate
as discontinuous or continuous concentrations of hard or soft nodules, resulting in a
calcic or hypercalcic horizon.

The Bmk consist of a petrocalcic horizon moderately to strongly cemented

2. Representative profiles

The representative profile of the petric Calcisols formed on the omurambas and river
valleys is OKA-846

Profile: OKA-846

Description date: ~ 29/9/99

Authors: E. Ascaso, J.F. Garcia and G. Carrillo
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1718

Coordinates: Longitude 19°03°27"°

Latitude 17°51°32”
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Landform/Land element: Kalahari Region/Flooded and over-flooded areas/
Omurambas and river valleys

Parent material: Alluvial deposits

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: -

Classification (WRB, 1998): petric Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-017 cm A

COLOUR: Matrix colour (wet): 10 YR 3/2. MOTTLES: None. TEXTURE: Loamy
sand. ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Abrupt.
DIAGNOSTIC HORIZON: Ochric.

017-040 cm Bwl

COLOUR: Matrix colour (wet): 10YR 3/2. MOTTLES: None. TEXTURE: Loamy sand.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear.

040-060 cm Bw2

COLOUR: Matrix colour (wet): 10 YR 4/2. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular
blocky. CONSISTENCE: Friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Strongly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY:: Abrupt.

060-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon
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Photo 5: petric Calcisol

The representative profile for the petric Calcisols formed on the level lowlands of the
plateaux with karst on hard Damara limestone is TWQ-291

Profile: TWO-291

Description date:  29/9/99

Authors: G. Carrillo and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1716

Coordinates: Longitude 17°15°09”°

Latitude 19°39°17”

Landform/Land element: Central Plateaux/?Plateaux with karst on hard
Damara
limestone/Level lowlands
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing

291
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Classification (WRB, 1998): petric Calcisol
Observations:
Description (FAO Guidelines for Soil Description)

000-014 cm A

COLOUR: Matrix colour (wet): 10 YR 4/1. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: None. ROCK FRAGMENTS: Common, stones, sub-angular,
petrocalcic fragments. STRUCTURE: Moderate, medium, sub-angular blocky.
CONSISTENCE: Friable. SOIL REACTION: Carbonates: Extremely calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by cemented horizon. HORIZON
BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Ochric.

014-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon

The representative profile for the petric Calcisols formed on the pans all around the
study area is TWQO-41

Profile: TWO-41

Description date:  26/08/99

Authors: J.F. Garcia, P. Festus and G. Hangara
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1716 CC

Coordinates: Longitude 17°31°54”°

Latitude 17°27°32”

Landform/Land element: Kalahari Region/Sand deposits/
Sand deposits with pans

Parent material: Lagoonal deposits

Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: -
Classification (WRB, 1998): petric Calcisol

Observations:
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Description (FAO Guidelines for Soil Description)

000-022 cm A

COLOUR: Matrix colour (wet): 2.5Y 4/2. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

022-038 cm Bwck1

COLOUR: Matrix colour (wet): 2.5Y 3/2. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: Common, nodules, medium,
rounded, hard, calcium carbonate. SOIL REACTION: Carbonates: Extremely
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Clear. DIAGNOSTIC HORIZON: Calcic.

038-059 cm Bwck2

COLOUR: Matrix colour (wet): 2.5Y 5/3. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, coarse, sub-angular blocky.
CONSISTENCE: Slightly hard. CONCENTRATIONS: Abundant, nodules, medium,
rounded, hard, calcium carbonate. SOIL REACTION: Carbonates: Extremely
calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by cemented horizon.
HORIZON BOUNDARY: Abrupt. DIAGNOSTIC HORIZON: Hypercalcic.

060-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon

The representative profile for the petric Calcisols formed on the level lowlands of the
Central plateaux is NAM-20

Profile: NAM-20

Description date:  16/02/2000

Authors: G. Carrillo, P. Festus and G. Hangara
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 2117

Coordinates: Longitude 18°24°44>°

Latitude 21920032

Landform/Land element: Central plateaux/level lowlands of the Central
plateaux/level lowlands

Parent material: Weathered in situ

Erosion:
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Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extensive grazing
Classification (WRB, 1998): petric Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-023 cm A

COLOUR: Matrix colour (wet): 10 YR 4/2. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, sub-angular
blocky. CONSISTENCE: Friable. SOIL REACTION: Carbonates: Non calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

023-060 cm Bw

COLOUR: Matrix colour (wet): 10YR 3/1. MOTTLES: None. TEXTURE: Sand loam.
ROCK FRAGMENTS: None. STRUCTURE: Moderate, medium, prismatic.
CONSISTENCE: Friable. CONCENTRATIONS: None. SOIL REACTION:
Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by
cemented horizon. HORIZON BOUNDARY: Abrupt.

060-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon

The representative profile for the petric Calcisols formed on the fossil sand dunes and
the sand deposits is TWO-4

Profile: TWO-4

Description date: ~ 25/08/99

Authors: E. Ascaso and G. Carrillo

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1716

Coordinates: Longitude 17°45°42°

Latitude 17°28°03”

Landform/Land element: Kalahari Region/Sand deposits/
Sand deposits with pans
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Parent material: Lagoonal deposits
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extenive grazing
Classification (WRB, 1998): petric Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-021 cm A

COLOUR: Matrix colour (wet): 5YR 3/3. MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: None. STRUCTURE: Weak, medium sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non Calcareous. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear. DIAGNOSTIC
HORIZON: Ochric.

021-050 cm C (sand)

COLOUR: Matrix colour (wet): 5YR 3/6. MOTTLES: None. TEXTURE: Sand. ROCK
FRAGMENTS: None. STRUCTURE: Weak, medium, sub-angular blocky.
CONSISTENCE: Soft. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by cemented horizon.
HORIZON BOUNDARY:: Abrupt.

050-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon

The representative profile for the petric Calcisols formed on inter-mountain valleys
NAM-505

Profile: NAM-505

Description date: ~ 9/04/2000

Authors: E. Ascaso and J. Kutuahupira

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

Coordinates: Longitude 13°37°46”°

Latitude 17°46°43""

Landform/Land element: Central plateaux/Kaokoland/intermountain valleys
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Parent material: Colluvial deposits
Erosion: No evidence

Groundwater table: -

Drainage class: Well drained
Land use and vegetation: Extenive grazing
Classification (WRB, 1998): petric Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-017 cm A

COLOUR: Matrix colour (wet): S5YR 4/6. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: None. STRUCTURE: Weak, coarse sub-angular blocky.
CONSISTENCE: Slightly hard. SOIL. REACTION: Carbonates: Strongly Calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

017-037 cm Bwck

COLOUR: Matrix colour (wet): SYR 4/4. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Few, fine, rounded, petrocalcic fragments and quartz.
STRUCTURE: Moderate, medium, sub-angular blocky. CONSISTENCE: Friable.
CONCENTRATIONS: Very few, soft segregations, fine, elongated, soft, calcium
carbonate. SOIL REACTION: Carbonates: Strongly calcareous. BIOLOGICAL
ACTIVITY: Roots: Limited by cemented horizon. HORIZON BOUNDARY: Clear.

050-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon

The representative profile for the petric Calcisols formed on plateaux and foothills is
NAM-884

Profile: NAM-884

Description date: ~ 31/07/2000

Authors: E. Ascaso and P. Festus

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 2616

Coordinates: Longitude 16°48°41”°

Latitude 26°14°50”
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Landform/Land element: Central plateaux/plateaux/plateaux
Parent material: Weathered in situ
Erosion: No evidence

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extenive grazing
Classification (WRB, 1998): petric Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-006 cm A

COLOUR: Matrix colour (wet): 2.5YR 4/6. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Many, coarse gravel and stones, angular, quartzite and
petrocalcic  fragments. STRUCTURE: Weak, medium sub-angular blocky.
CONSISTENCE: Very hard. SOIL REACTION: Carbonates: Non Calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by cemented horizon. HORIZON
BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

050-999 cm Bmk
DIAGNOSTIC HORIZON: Petrocalcic horizon
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A.2.31. petric Gypsisols

Petric Gypsisols are shallow to moderately deep, well drained and coarse to moderately
coarse textured with many coarse fragments.

The profile has developed a petrogypsic horizon. The typical sequence of layers in the
soil is A-Bwcy-Bmy.

These soils are classified as petric Gypsisols (WRB, 1998); petric Gypsisols (FAO,
1988) and Typic Petrogypsid (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark brown (10 YR 3/3) to
reddish yellow (7.5 YR 6/8). The texture is loamy sand to sandy loam. The pH is
medium to high, the equivalent calcium carbonate is low to medium and the organic
matter content is very low.

The Bwcy is 20 to 40 cm thick and presents accumulations of gypsum as discontinuous
concentrations of soft crystals. It has a colour (wet) dark brown (10YR 3/3) to reddish
yellow (7.5YR 6/8). The texture is loamy sand to sandy loam. The pH is medium to high
and the equivalent calcium carbonate is medium to moderately high.

The Bmy consist of a petrogypsic horizon, that most of the times, is broken or
discontinuously cemented.

2. Representative profiles

The representative profile is NAM-515

Profile: NAM-515

Description date:  19/06/2000

Authors: J.F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 2214

Coordinates: Longitude 14°59°49”°

Latitude 22°50°35”°

Landform/Land element: Namib/Namib desert pavements/ gravel pavements
Parent material: Colluvial deposits
Erosion: Aeolian erosion and sedimentation
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Groundwater table: -
Drainage class: Well drained

Land use and vegetation: -

Classification (WRB, 1998): petric Gypsisol
Observations:

Description (FAO Guidelines for Soil Description)

000-014 cm A

COLOUR: Matrix colour (wet): 10 YR 3/3. MOTTLES: None. TEXTURE: Loam.
ROCK FRAGMENTS: Many, medium gravel, sub-rounded, quartz. STRUCTURE:
Weak, medium, sub-angular blocky. CONSISTENCE: Slightly hard. SOIL REACTION:
Carbonates: Extremely calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

014-030 cm Bwcey

COLOUR: Matrix colour (wet): 10YR 4/3. MOTTLES: None. TEXTURE: Sandy loam.
ROCK FRAGMENTS: Abundant, medium gravel, sub-rounded, quartz. STRUCTURE:
Very weak, fine, sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS:
Common, crystals, medium, irregular, hard, gypsum. SOIL REACTION: Carbonates:
Extremely calcareous. BIOLOGICAL ACTIVITY: Roots: Limited by cemented horizon.
HORIZON BOUNDARY:: Abrupt.

030-999 cm Bmy
DIAGNOSTIC HORIZON: Petrogypsic horizon

The representative profile in case of broken or discontinuous petrogypsic horizon is
NAM-512

Profile: NAM-512

Description date:  19/06/2000

Authors: J.F. Garcia and G. Hangara

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1716

Coordinates: Longitude 14°41°07°

Latitude 22°44°507°

Landform/Land element: Namib/Namib pavements/gravel pavements
Parent material: Collvial
Erosion: Aeolian erosion and sedimentation
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Groundwater table: -
Drainage class: Well drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): petric Gypsisol
Observations:

Description (FAO Guidelines for Soil Description)

000-019 cm A

COLOUR: Matrix colour (wet): 10 YR 4/2. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Abundant, medium to coarse gravel, sub-rounded
poligenic. STRUCTURE: Weak, coarse, sub-angular blocky. CONSISTENCE: Friable.
SOIL REACTION: Carbonates: Strongly calcareous. BIOLOGICAL ACTIVITY:
Roots: Normal. HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

019-070 cm Bmy1

COLOUR: Matrix colour (wet): 10 YR 7/2. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Abundant, medium to coarse gravel, sub-rounded
poligenic. STRUCTURE: Weak, coarse, sub-angular blocky. CONSISTENCE: Soft.
ACCUMULATIONS: Abundant, crystals, fine, irregular, hard, gypsum.
CEMENTATION: Broken, weak, gypsum. SOIL REACTION: Carbonates: Slightly
calcareous. HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Petrogypsic.

070-999 cm Bmy2

COLOUR: Matrix colour (wet): 10 YR 7/2. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Abundant, medium to coarse gravel, sub-rounded
poligenic. STRUCTURE: Weak, coarse, sub-angular blocky. CONSISTENCE: Soft.
ACCUMULATIONS: Abundant, crystals, fine, irregular, hard, gypsum.
CEMENTATION: Discontinuous, moderate, gypsum. SOIL REACTION: Carbonates:
Non calcareous. DIAGNOSTIC HORIZON: Petrogypsic.
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A.2.32. skeletic Fluvisols

Skeletic Fluvisols are very deep, moderately well to well drained and coarse textured
with abundant rock fragments.

The profile presents coarse fluvic soil materials. The typical sequence of layers in the
soil is A-B-C (gravels).

These soils are classified as skeletic Fluvisols (WRB, 1998); eutric Fluvisols (FAO,
1988) and Typic Ustifluvent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is brown (10YR 4/3) to very dark
grey (1I0YR 3/1). The texture is sand to sandy loam. The pH is medium, the equivalent
calcium carbonate is low and the organic matter content is very low.

The B horizon is 10 to 30 cm thick and present a weak structure. It has a colour (wet)
brown (10YR 4/3) to light yellowish brown (10YR 6/2). The texture is sand to sandy

loam and present many to abundant rock fragments. The pH is medium and the
equivalent calcium carbonate is low.

The C horizon consists of more than 40 percent of gravel or other coarse fragments to a
depth of 100 cm from the soil surface.

2. Representative profile

The representative profile is OKA-60

Profile: OKA-60
Description date:  5/11/98
Authors: E. Ascaso, J.F: Garcia and C. Carrillo
Cartography
Scale: 1:50.000
Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1821 AB & 1721 CD
UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude 2126’20

Latitude 18°03°20”°
Landform/Land element: Kavango river; Terrace
Parent material: Alluvial deposits
Erosion: no evidence
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Groundwater table: -
Drainage class: Well drained

Land use and vegetation: -

Classification (WRB, 1998): skeletic Fluvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-022 cm Ap

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, medium, sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear. DIAGNOSTIC
HORIZON: Ochric.

022-050 cm B

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, medium, sub-angular blocky.
CONSISTENCE: Soft. CONCENTRATIONS: None. SOIL REACTION: Carbonates:
Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY::
Clear.

050-999 cm 2C (gravels)
ROCK FRAGMENTS: Abundance: Dominant (>90%), Nature: quartzite.

Photo 6: skeletic Fluvisol
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A.2.33. skeletic Regosols

Skeletic Regosols are very deep, well drained and coarse to moderately coarse textured
with abundant rock fragments.

The typical sequence of layers in the soil is A-C (gravels).

These soils are classified as skeletic Regosolss (WRB, 1998); eutric Regosols (FAO,
1988) and Typic Ustorthent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is olive brown (2.5Y 3/4) to red
(2.5YR 4/6). The texture is sand to sandy loam. The pH is medium to high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The C horizon reaches down more than 100 cm and presents more than 40 percent of
gravel or other coarse fragments. Its colour (wet) is dark yellowish brown (10YR 4/3) to
red (2.5YR 5/6). The pH is medium to high and the equivalent calcium carbonate is
medium to high.

2. Representative profile

The representative profile is NAM-669

Profile: NAM-669

Description date: ~ 13/07/2000

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2416

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 16°17°27°
Latitude 24°06°34°°

Landform/Land element: Escarpment/High mountains/High mountains
Parent material: Colluvial deposits
Erosion: Rills and gullies

Groundwater table: -
Drainage class: Well drained

Land use and vegetation: -
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Classification (WRB, 1998): skeletic Regosol
Observations:
Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 7.5YR 3/3. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Abundant, medium gravel, platy, quartzite and limestone.
STRUCTURE: Very weak, fine, sub-angular blocky. CONSISTENCE: Loose. SOIL
REACTION: Carbonates: Strongly calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal. HORIZON BOUNDARY: Gradual. DIAGNOSTIC HORIZON: Ochric.

020-999 cm C (gravels)

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sandy
loam. ROCK FRAGMENTS: Dominant, stones and boulders, quartzite and limestone.
STRUCTURE: Very weak, fine, sub-angular blocky. CONSISTENCE: Loose. SOIL
REACTION: Carbonates: Strongly calcareous. BIOLOGICAL ACTIVITY: Roots:
Limited by skeletic material.
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A.2.34. skeletic-calcaric Fluvisols

Skeletic-calcaric Fluvisols are very deep, moderately well to well drained and coarse to
moderately coarse textured with abundant rock fragments.

The profile presents coarse fluvic soil materials. The typical sequence of layers in the
soil is A-C (gravels).

These soils are classified as skeletic-calcaric Fluvisols (WRB, 1998); calcaric Fluvisols
(FAO, 1988) and Typic Ustifluvent (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is brown (10YR 4/3) to very dark
grey (I0YR 3/1). The texture is sand to sandy loam. The pH is high, the equivalent
calcium carbonate is medium to high and the organic matter content is very low.

The C horizons reach down more than 100 cm and consists of more than 40 percent of
gravel or other coarse fragments. The texture is sand to sandy loam. The pH is high and
the equivalent calcium carbonate is medium to high.

2. Representative profile

The representative profile is NAM-676

Profile: NAM-676

Description date:  14/07/2000

Authors: H. Mouton and E. Ascaso

Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)

Sheet number: 2414

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 15°59°05”°
Latitude 24°39°27

Landform/Land element: Central plateaux/Erosion forms on Karoo rocks/
River valleys

Parent material: Alluvial deposits

Erosion: no evidence

Groundwater table: -
Drainage class: Well drained
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Land use and vegetation: -

Classification (WRB, 1998): skeletic-calcaric Fluvisol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Few, medium gravel, rounded, limestone and quartzite.
STRUCTURE: Weak, fine, sub-angular blocky. CONSISTENCE: Soft. SOIL
REACTION: Carbonates: Strongly calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal. HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

020-999 cm C (gravels)

COLOUR: Matrix colour (wet): 7.5YR 4/4. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: Abundant, stones, rounded, limestone and quartzite.
STRUCTURE: Very weak, fine, sub-angular blocky. CONSISTENCE: Soft.
CONCENTRATIONS: None. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Limited by skeletic horizon.
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A.2.35. sodic Calcisols

Sodic Calcisols are very deep, imperfectly to moderately well drained and coarse to
moderately coarse textured without rock fragments. These soils are slightly to
moderately saline and sodic.

The profile has developed a calcic horizon. The typical sequence of layers in the soil is
A-Bw-Bwck or A-E-Bw-Bwck.

These soils are classified as sodic Calcisols (WRB, 1998); haplic Calcisol (FAO, 1988)
and Typic Halaquept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is very dark grey (10YR 3/1) to
olive grey (5Y 5/2). The texture is sand to sandy loam. The pH is high to very high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The E horizon, that appears occasionally, is 2 to 10 cm thick. Its colour (wet) is greyish
brown (10YR 5/2) to light grey (2.5Y 7/2). The texture is sand.

The Bw horizon is around 30 cm thick and present a massive or very coarse columnar
structure, and a extremely hard consistence when dry, probably associated with
temporally floodings during the rainy season and the presence of sodium as dominating
cation in the soil. They have a colour (wet) dark grey (10YR 4/1) to light brownish grey
(10YR 6/2). The texture is sand to sandy loam. The pH is very high and the equivalent
calcium carbonate is low. Occasionally, because of the loose consistence of the surface
horizon, this horizon can be exposed at the surface.

The Bwck horizon reaches down more than 100 cm and presents accumulations of
calcium carbonate as discontinuous concentrations of hard and soft nodules, resulting in
a calcic horizon. It has a colour (wet) dark grey (1I0YR 4/1) to pale yellow (2.5Y 7/3).
The texture is sand to sandy loam. The pH is very high and the equivalent calcium
carbonate is medium to moderately high.

2. Representative profile

The representative profile is OWA-97

Profile: OWA-97
Description date:  28/07/99
Authors: H. Mouton, E. Ascaso and G. Hangara
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Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 15°38°12”°

Latitude 17°27°13”°

Landform/Land element: Kalahari Sands Plateau. Oshana system
Parent material: alluvial deposits
Erosion: no evidence

Groundwater table: -
Drainage class: Imperfectly drained

Land use and vegetation: Extensive grazing
Classification (WRB, 1998): sodic Calcisol
Observations:

Description (FAO Guidelines for Soil Description)

000-020 cm A

COLOUR: Matrix colour (wet): 2.5Y 4/3. MOTTLES: Few, fine, faint and orange.
TEXTURE: Sand. ROCK FRAGMENTS: None. STRUCTURE: Moderate, very coarse,
columnar. CONSISTENCE: Very hard. SOIL REACTION: Carbonates: No calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Ochric.

020-040 cm Bwck1

COLOUR: Matrix colour (wet): 2.5Y 5/2. MOTTLES: Few, fine, faint and orange.
TEXTURE: Sand. ROCK FRAGMENTS: None. STRUCTURE: Weak, medium, sub-
angular blocky. CONSISTENCE: Very friable. CONCENTRATIONS: Few, nodules,
fine, rounded, soft of calcium carbonate. SOIL REACTION: Carbonates: Strongly
calcareous. BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY:
Clear. DIAGNOSTIC HORIZON: Calcic.

040-110 cm Bwck2

COLOUR: Matrix colour (wet): 2.5Y 7/2. MOTTLES: Common, fine, prominent and
black. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Weak,
medium, sub-angular blocky. CONSISTENCE: Very friable. CONCENTRATIONS:
Very few, nodules, medium, irregular, soft of calcium carbonate. SOIL REACTION:
Carbonates: Moderately calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Cambic.

110-130 cm Bwck3

COLOUR: Matrix colour (wet): 2.5Y 7/1. MOTTLES: Common, fine, prominent and
black. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Weak,
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medium, sub-angular blocky. CONSISTENCE: Very friable. CONCENTRATIONS:
Very few, nodules, medium, rounded, soft of calcium carbonate. SOIL. REACTION:
Carbonates: Moderately calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
DIAGNOSTIC HORIZON: Cambic.
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A.2.36. sodic Cambisols

Sodic Cambisols are very deep, imperfectly to moderately well drained and coarse to
moderately coarse textured without rock fragments. These soils are slightly to
moderately saline and sodic.

The typical sequence of layers in the soil is A-Bw1-Bw2 or A-E-Bw1-Bw2.

These soils are classified as sodic Cambisols (WRB, 1998); eutric Cambisols (FAO,
1988) and Typic Halaquept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is very dark greyish brown (10YR
3/2) to light brownish grey (1I0YR 6/2). The texture is sand to sandy loam. The pH is
high to very high, the equivalent calcium carbonate is low and the organic matter
content is very low.

The E horizon, that appears occasionally, is 2 to 10 cm thick. Its colour (wet) is greyish
brown (10YR 5/2) to light grey (2.5Y 7/2). The texture is sand.

The Bw1 horizon is around 30 cm thick and present a massive or very coarse columnar
structure, and a extremely hard consistence when dry, probably associated with
temporally floodings during the rainy season and the presence of sodium as dominating
cation in the soil. They have a colour (wet) dark grey (10YR 4/1) to light brownish grey
(10YR 6/2). The texture is sand to sandy loam. The pH is very high and the equivalent
calcium carbonate is low.

The Bw?2 horizon reaches down more than 100 cm. It has a colour (wet) greyish brown
(10YR 5/2) to very pale brown (10YR 7/3). The texture is sand to sandy loam. The pH

is very high and the equivalent calcium carbonate is low to moderate. Occasionally can
present few accumulations of calcium carbonate (nodules) and/or gypsum (crystals).

2. Representative profile

The representative profile is OWA-118

Profile: OWA-118

Description date: ~ 31/07/99

Authors: E. Ascaso, J. Kutuahupira and P. Festus
Cartography

Scale: 1:250.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1714
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UTM Grid Zone: 34K, Clark 1880 Spheroid
Coordinates: Longitude 15°26°45”°
Latitude 17°57°02”

Landform/Land element: Kalahari region/Flooded and over-flooded area/
Moderately dense inflowing stream pattern

Parent material: alluvial deposits

Erosion: no evidence

Groundwater table: -
Drainage class: Imperfectly drained

Land use and vegetation: Mopane savannah
Classification (WRB, 1998): sodic Cambisol
Observations:

Description (FAO Guidelines for Soil Description)

000-008 cm A

COLOUR: Matrix colour (wet): 10YR 5/2. MOTTLES: None. TEXTURE: Sand.
ROCK FRAGMENTS: None. STRUCTURE: Very weak, medium, sub-angular blocky.
CONSISTENCE: Soft. SOIL REACTION: Carbonates: Slightly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Abrupt.
DIAGNOSTIC HORIZON: Ochric.

008-023 cm Bwl

COLOUR: Matrix colour (wet): 10YR 5/1. MOTTLES: Common, very fine, distinct
and orange. TEXTURE: Sand. ROCK FRAGMENTS: None. STRUCTURE: Moderate,
very coarse, columnar. CONSISTENCE: Extremely hard. CONCENTRATIONS: None.
SOIL REACTION: Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots:
Normal. HORIZON BOUNDARY: Clear.

023-068 cm Bwck

COLOUR: Matrix colour (wet): 10YR 5/1. MOTTLES: Common, very fine, distinct
and orange. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE:
Moderate, medium, sub-angular blocky. CONSISTENCE: Friable.
CONCENTRATIONS: Few, nodules, fine, irregular, soft of calcium carbonate and few,
nodules, fine, rounded, hard and soft of iron-manganese. SOIL REACTION:
Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY:: Gradual. DIAGNOSTIC HORIZON: Cambic.

068-120 cm Bw2

COLOUR: Matrix colour (wet): 10YR 5/1. MOTTLES: Many, medium, distinct and
black. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE:
Moderate, coarse, sub-angular blocky. CONSISTENCE: Firm. CONCENTRATIONS:
Few, nodules, fine, round, hard and soft, iron-manganese. SOIL REACTION:
Carbonates: Non calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
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A.2.37. sodic Gypsisols

Sodic Gypsisols are very deep, imperfectly to moderately well drained and coarse to
moderately coarse textured without rock fragments. These soils are slightly to
moderately saline and sodic.

The profile has developed a gypsic horizon. The typical sequence of layers in the soil is
A-Bw-Bwcy or A-E-Bw-Bwcyk.

These soils are classified as sodic Gypsisols (WRB, 1998); haplic Gypsisols (FAO,
1988) and Typic Halaquept (Soil Taxonomy, 1996).

1. Range of characteristics

The A horizon is 15 to 25 cm thick. Its colour (wet) is dark grey (5Y 4/1) to pale brown
(10YR 6/3). The texture is sand to sandy loam. The pH is high to very high, the
equivalent calcium carbonate is low and the organic matter content is very low.

The E horizon, that appears occasionally, is 2 to 10 cm thick. Its colour (wet) is greyish
brown (10YR 5/2) to light grey (2.5Y 7/2). The texture is sand.

The Bw horizon is around 30 cm thick and present a massive or very coarse columnar
structure, and a extremely hard consistence when dry, probably associated with
temporally floodings during the rainy season and the presence of sodium as dominating
cation in the soil. They have a colour (wet) grey (10YR 6/1) to very pale yellow (10YR
7/3). The texture is sand to sandy loam. The pH is very high and the equivalent calcium
carbonate is low. Occasionally, because of the loose consistence of the surface horizon,
this horizon can be exposed at the surface.

The Bwcyk horizon reaches down more than 100 cm and presents accumulations of
gypsum as discontinuous concentrations of crystals and of calcium carbonate as
discontinuous concentrations of hard and soft nodules, resulting in a gypsic horizon. It
has a colour (wet) greyish brown (10YR 5/2) to pale yellow (5Y 7/3). The texture is
sand to sandy loam. The pH is very high and the equivalent calcium carbonate is
medium to moderately high.

1. Representative profile

The representative profile is OWA-143

Profile: OWA-143
Description date:  30/07/99
Authors: H. Mouton, E. Ascaso and G. Hangara
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Cartography

Scale: 1:50.000

Projection: Gauss Conformal Projection (Bessel’s Spheroid)
Sheet number: 1715 DBC

UTM Grid Zone: 34K, Clark 1880 Spheroid

Coordinates: Longitude 15°49°26”°

Latitude 17°30°08”°

Landform/Land element: Kalahari Sands Plateau. Oshana system
Parent material: alluvial deposits
Erosion: no evidence

Groundwater table: -
Drainage class: Imperfectly drained

Land use and vegetation: Annual cropping system. Millet
Classification (WRB, 1998): sodic Gypsisol
Observations:

Description (FAO Guidelines for Soil Description)

000-014 cm A

COLOUR: Matrix colour (wet): 5Y 4/1. MOTTLES: Very few, very fine, faint and
orange. TEXTURE: Loamy sand. ROCK FRAGMENTS: None. STRUCTURE:
Moderate, very coarse, columnar. CONSISTENCE: Very hard. SOIL REACTION:
Carbonates: Slightly calcareous. BIOLOGICAL ACTIVITY: Roots: Normal.
HORIZON BOUNDARY: Clear. DIAGNOSTIC HORIZON: Ochric.

014-031 cm Bwceyk1

COLOUR: Matrix colour (wet): 5Y 7/2. MOTTLES: Few, fine, distinct and orange.
TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Very weak,
medium, sub-angular blocky. CONSISTENCE: Very friable. CONCENTRATIONS:
Common, crystals, very fine, irregular, soft of gypsum and few, nodules, fine, rounded,
soft of calcium carbonate. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Clear.
DIAGNOSTIC HORIZON: Gypsic.

031-062 cm Bwceyk2

COLOUR: Matrix colour (wet): 5Y 7/3. MOTTLES: Common, fine, distinct and
orange. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Weak,
medium, sub-angular blocky. CONSISTENCE: Friablee. CONCENTRATIONS: Few,
crystals, very fine, irregular, soft of gypsum and few, nodules, fine, irregular, soft of
calcium carbonate. SOIL REACTION: Carbonates: Strongly calcareous. BIOLOGICAL
ACTIVITY: Roots: Normal. HORIZON BOUNDARY: Gradual. DIAGNOSTIC
HORIZON: Cambic.

062-120 cm Bwck
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COLOUR: Matrix colour (wet): 5Y 7/2. MOTTLES: Common, fine, prominent and
orange. TEXTURE: Sandy loam. ROCK FRAGMENTS: None. STRUCTURE: Weak,
coarse, sub-angular blocky. CONSISTENCE: Friable. CONCENTRATIONS: Common,
nodules, coarse, irregular, soft of calcium carbonate and common, nodules, fine,
irregular, soft of iron-manganese. SOIL REACTION: Carbonates: Strongly calcareous.
BIOLOGICAL ACTIVITY: Roots: Normal. DIAGNOSTIC HORIZON: Calcic.

Photo 7: sodic Gypsisol
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) | {cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-1/1 8.4 93 0.3 87 7 6
NAM-1/2 8.1 55 0.2 81 8 ik
NAM-3/1 6.4 13 0.3 84 9 8
NAM-3/2 6.7 15 0.2 83 8 10
NAM-3/3 6.3 10 0.2 78 9 13
NAM-8/1 6.5 41 0.4 81 10 9
NAM-8/2 7.3 30 0.3 66 11 24
NAM-10/1 6.3 35 0.3 81 9 10
NAM-10/2 6.3 40 0.2 82 [ 12
NAM-10/4 6.8 22 0.1 80 3 14
NAM-11/1 7.0 16 0.2 88 7 6
NAM-11/2 7.8 30 0.2 84 7 9
NAM-12/1 8.4 90 0.6 90 6 3 0
NAM-13/1 7.5 26 0.2 88 6 6
NAM-13/2 7.9 22 0.1 82 5 13
NAM-20/1 7.6 34 0.4 77 7 17
NAM-20/2 8.0 60 0.3 77 [ 18 0
NAM-21/1 8.5 57 0.3 87 8 5 0
NAM-21/2 8.6 74 0.2 88 5 8 0
NAM-72/1 8.9 79 0.5 47 36 | 17 16
NAM-72/2 8.6 229 0.4 44 32 | 25 20
NAM-73/1 8.8 101 0.7 44 42 | 14 23
NAM-73/2 8.9 108 0.5 38 | 39 | 28 29
NAM-73/3 8.6 163 0.4 39 | 36 | 25 31
NAM-75/1 8.4 93 0.6 70 26 4 9
NAM-103/1 6.9 78 0.5 79 17 4 6
NAM-263/1 7.5 30 0.2 95 3 2
NAM-266/1 6.2 11 0.2 91 7 2
NAM-266/2 6.1 10 0.1 89 7 4
NAM-266/3 | 6.1 19 0.1 89 6 5
NAM-270/1 6.8 10 0.1 88 8 4
NAM-270/2 6.2 8 0.1 90 5 5
NAM-270/3 | 6.6 6 0.1 el 4 6
NAM-271/1 8.1 42 0.4 86 9 5
NAM-271/2 8.0 38 0.3 87 9 4
NAM-273/1 8.5 33 0.3 88 8 4
NAM-276/1 7.4 18 0.1 91 5 4
NAM-276/2 6.9 19 0.1 83 5 12
NAM-276/3 7.0 38 0.0 85 6 10
NAM-277/1 8.0 41 0.2 85 7 8
NAM-277/2 7.9 36 0.2 77 9 15
NAM-277/3 7.7 71 0.2 73 7 20
NAM-280/1 8.8 70 0.4 75 7 18
NAM-280/2 | 8.6 133 0.8 43 | 30 | 27 0
NAM-280/3 9.2 91 0.4 49 31 20 51
NAM-281/1 9.0 55 0.4 80 | 16 | 5 2
NAM-282/1 8.8 995 0.5 31 17 | 53 11
NAM-282/2 8.2 322 1.2 49 2 50 1
NAM-282/3 8.9 200 0.7 18 25 | 57 1
NAM-285/1 8.9 66 0.2 83 | 11 6 2
NAM-285/2 9.1 70 0.2 82 8 10 2
NAM-286/1 9.0 43 0.2 90 7 3 1
NAM-289/1 9.0 83 0.4 40 | 37 | 28
NAM-289/2 9.2 15 0.1 48 27 | 25
NAM-289/3 | 10.3 617 0.1 42 34 | 24
NAM-293/1 7.0 30 0.0 96 3 2
NAM-293/2 | 6.9 51 0.0 92 6 2
NAM-294/1 8.2 23 0.2 88 9 3
NAM-294/2 9.1 39 0.1 90 [ 4
NAM-296/1 9.0 258 0.4 24 63 | 14 44
NAM-296/2 | 8.9 858 0.3 20 | 74| 5 44
NAM-297/1 8.1 30 0.1 88 8 4
NAM-297/2 7.7 13 0.1 89 8 3
NAM-302/1 9.1 45 0.0 95 3 2
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-302/2 8.7 26 0.0 94 4 2
NAM-302/3 7.0 24 0.0 93 4 3
NAM-304/1 8.6 16280 0.6 73 15 | 12 21
NAM-304/2 | 8.9 11310 0.7 48 | 33 | 19 39
NAM-304/3 | 9.0 9490 0.3 4 17 | 42 36
NAM-305/1 9.1 59 0.3 84 12 4 2
NAM-305/2 | 9.0 65 0.4 77 | 15| 8 4
NAM-307/1 8.8 62 0.1 94 4 2
NAM-307/2 8.1 26 0.0 90 7 3
NAM-307/3 7.8 113 0.5 92 7 1
NAM-331/1 8.5 86 0.7 54 | 40 | 7 1
NAM-331/2 | 8.9 67 0.1 50 4 | 46 4
NAM-332/1 9.1 57 0.3 73 22 6 1
NAM-332/2 | 10.0 101 0.1 66 22 | 12 7
NAM-332/3 | 9.9 773 0.1 54 | 32 | 14 11
NAM-332/4 | 10.2 1003 0.1 48 37 | 16 10
NAM-336/1 9.6 66 0.5 75 | 20| 5 2
NAM-336/2 | 9.3 520 0.2 78 | 12 | 10 3
NAM-336/3 8.9 2560 0.1 74 12 | 15 2
NAM-337/1 9.8 156 0.1 59 | 37 | 4 7
NAM-337/2 | 9.0 5480 0.1 55 | 36 | 9 18
NAM-339/1 9.5 76 0.3 79 | 18 | 3 5
NAM-339/2 | 9.6 68 0.2 80 | 16 | 5 2
NAM-340/1 9.0 84 0.4 70 20 | 10 2
NAM-340/2 8.6 44 0.2 63 15 | 23 2
NAM-346/1 9.1 123 0.4 26 | 38 | 36 3
NAM-346/2 | 9.3 165 0.3 23 | 22 | 55 4
NAM-351/1 9.2 77 0.6 44 49 6 11
NAM-354/1 9.2 73 0.3 66 26 8 1
NAM-354/2 9.3 213 1.3 69 25 7 4
NAM-357/1 9.3 48 0.1 88 9 3
NAM-357/2 | 9.2 29 0.6 88 6 6
NAM-360/1 9.1 37 0.3 73 | 24 | 4
NAM-363/1 8.8 50 0.4 89 5 6
NAM-364/1 8.7 31 0.3 88 8 4
NAM-364/2 8.5 16 0.1 87 7 6
NAM-365/1 8.7 29 0.3 91 5 4
NAM-365/2 | 8.6 26 0.1 920 4 7
NAM-371/1 9.0 99 0.5 25 64 | 11 14
NAM-371/2 8.6 390 0.4 27 52 | 21 16
NAM-371/3 | 8.8 235 0.3 28 | 49 | 22 13
NAM-373/1 9.7 373 0.5 28 50 | 23 48
NAM-373/2 | 8.8 2530 0.4 23 | 40 | 37 50
NAM-373/3 | 9.2 1220 0.3 20 | 49 | 3t 80
NAM-377/1 9.0 64 0.5 56 34 | 10
NAM-377/2 8.9 47 0.4 53 33 | 15
NAM-382/1 9.0 71 0.4 70 25 5
NAM-382/2 9.3 41 0.2 69 23 9
NAM-382/3 | 9.3 83 0.1 69 | 25 | 6
NAM-382/4 9.2 143 0.2 61 26 | 13
NAM-383/1 7.2 88 0.2 78 14 8
NAM-383/2 | 6.9 33 0.2 71 16 | 13
NAM-385/1 8.5 146 0.2 76 | 16 | 8
NAM-401/1 9.0 108 0.8 65 29 6 6
NAM-401/2 8.9 78 0.5 62 27 | 12 8
NAM-403/1 8.7 118 2.2 54 39 7 6
NAM-403/2 8.9 66 1.2 52 37 | 1 8
NAM-404/1 8.7 125 1.3 72 24 4 22
NAM-404/2 9.3 131 0.9 65 27 8 24
NAM-404/3 | 9.0 3960 0.5 60 | 28 | 13 50
NAM-405/1 9.3 49 0.4 65 26 | 10 2
NAM-408/1 9.6 75 0.2 78 18 4 11
NAM-408/2 9.9 105 0.2 74 22 4 8
NAM-408/3 | 9.8 367, 0.0 79 | 17 | 4 6
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-413/1 9.1 92 0.8 67 | 30 | 3 9
NAM-415/1 8.5 44 0.4 66 22 | 12 0
NAM-415/2 9.1 116 0.9 60 23 | 16 2
NAM-415/3 8.4 78 0.1 60 26 | 15 0
NAM-421/1 8.9 32 0.0 69 25 6
NAM-421/2 8.8 309 0.0 71 24 5
NAM-424/1 8.1 18 0.1 75 21 4
NAM-424/2 8.0 26 0.5 68 24 7
NAM-425/1 9.3 39 0.3 56 | 28 | 16
NAM-425/2 8.2 171 0.4 40 26 | 34
NAM-425/3 7.5 227 0.4 76 20 4
NAM-431/1 9.5 77 1.0 70 21 9 2
NAM-431/2 8.5 82 0.2 65 21 14 2
NAM-431/3 8.9 144 0.3 65 21 14 9
NAM-431/4 9.2 224 0.1 58 26 | 16 6
NAM-434/1 9.0 103 3.6 26 54 | 20 5
NAM-434/2 8.9 174 1.0 25 45 | 30 13
NAM-445/1 7.8 11 0.2 93 5 3
NAM-445/2 7.9 7 0.1 92 5 3
NAM-445/3 8.1 8 0.1 93 4 3
NAM-448/1 7.0 20 0.2 93 5 2
NAM-448/2 7.0 13 0.2 91 3 4
NAM-448/3 74 14 0.1 93 5 2
NAM-448/4 7.7 254 0.2 86 [ 8
NAM-449/1 74 19 0.1 87 7 6
NAM-449/2 7.9 206 0.1 83 10 7
NAM-449/3 8.5 25 0.0 91 7 2
NAM-449/4 8.4 1100 0.3 79 5 16
NAM-450/1 9.1 64 0.2 76 16 9 2
NAM-450/2 9.2 63 0.3 70 12 | 18 5
NAM-453/1 6.6 9 0.1 93 2 5
NAM-453/2 7.9 17 0.1 94 1 7
NAM-453/3 | 5.5 15 0.1 89 3 7
NAM-455/1 8.0 214 0.3 83 3 1
NAM-455/2 8.2 497 0.3 83 4 14
NAM-455/3 | 8.7 248 0.1 81 9 10
NAM-459/1 7.8 16 0.2 97 4 7
NAM-459/2 | 8.3 13 0.1 89 3 8
NAM-461/1 6.9 21 0.2 90 4 6
NAM-461/2 7.8 18 0.1 90 4 7
NAM-461/3 7.6 12 0.1 92 1 8
NAM-463/1 7.8 1550 0.8 90 [ 4 6
NAM-463/2 | 8.2 2030 0.3 36 | 25 | 39 109
NAM-475/1 74 78 0.1 75 22 3
NAM-475/2 8.2 84 0.1 74 20 5
NAM-475/3 8.4 239 0.1 72 21 8
NAM-477/1 9.2 77 0.2 57 28 | 15 27
NAM-477/2 9.5 582 0.2 52 26 | 22 9
NAM-477/3 8.8 1810 0.1 54 25 | 21 12
NAM-479/1 7.4 36 0.3 76 19 5
NAM-480/1 9.0 93 0.1 45 | 39 | 16 6
NAM-480/2 8.9 109 0.2 37 37 | 26 8
NAM-484/1 8.6 50 0.4 70 18 | 13
NAM-484/2 8.3 25 0.1 60 16 | 23
NAM-484/3 7.9 245 0.2 64 12 | 25
NAM-489/1 7.6 18 0.4 90 5 5
NAM-489/2 7.9 15 0.5 91 3 6
NAM-489/3 | 9.0 82 0.6 56 | 27 | 16
NAM-492/1 8.2 60 0.5 61 18 | 20
NAM-492/3 7.6 20 0.4 81 14 6
NAM-494/1 7.6 12 1.3 72 17 | 11
NAM-494/2 | 8.3 60 1.3 66 | 21 | 13
NAM-494/3 8.4 66 0.8 60 27 | 12
NAM-495/1 8.2 71 0.1 37 35 | 28
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-495/2 8.1 104 1.5 48 29 | 23
NAM-495/3 | 8.3 89 15 4 31 | 28
NAM-502/1 8.1 100 0.7 42 28 | 30 1
NAM-502/3 9.3 87 0.5 77 17 7 4
NAM-503/1 8.7 3280 0.6 63 | 25 | 13
NAM-503/2 9.4 1730 0.1 66 23 | 12
NAM-505/1 9.2 1800 0.2 53 | 30 | 17 17
NAM-511/1 8.2 2800 0.4 81 15 5 33
NAM-511/2 | 8.5 2160 0.0 95 2 3 62
NAM-511/3 | 8.6 1780 0.0 97 0 2 30
NAM-512/1 8.4 2940 0.3 77 17 6 5
NAM-512/2 | 8.5 6680 0.1 90 5 5 63
NAM-513/1 8.6 2600 0.1 89 9 2 12
NAM-513/2 | 8.7 6240 0.1 91 9 0 18
NAM-514/1 9.2 1400 0.1 89 10 2 5
NAM-514/2 7.9 2780 0.1 83 11 6 13
NAM-514/3 | 8.7 3000 0.4 89 6 5 7 11
NAM-515/1 8.2 13620 0.1 70 | 26 | 5 3
NAM-515/2 | 8.6 7580 0.2 80 | 16 | 4 9 5
NAM-516/1 8.7 431 0.1 86 13 1 1
NAM-516/2 | 8.6 1680 0.1 65 | 27 | 8 28
NAM-516/3 | 9.1 3550 0.1 78 | 16 | 6 17
NAM-516/4 | 8.6 4260 0.1 84 | 13| 3 9
NAM-517/1 8.5 1890 0.2 75 20 5 8
NAM-518/1 8.8 193 0.2 79 19 2 9
NAM-519/1 7.7 93 0.3 80 | 19 1 0
NAM-519/2 8.2 3730 0.1 78 17 6 12
NAM-520/1 8.1 3420 0.2 79 15 6
NAM-521/1 9.1 145 0.1 91 8 1 4
NAM-522/1 9.3 112 0.1 90 10 1 9
NAM-523/1 7.8 14230 0.7 76 15 9 24
NAM-523/2 | 8.1 37500 0.3 75 | 15 | 11 28 13
NAM-523/3 8.0 12360 0.1 79 14 7 21 14
NAM-524/1 7.8 7220 0.1 82 12 7 12
NAM-524/2 7.9 6520 0.1 74 [ 20 14 77
NAM-525/1 8.6 4480 0.2 65 | 28 | 7 7
NAM-525/2 | 8.3 3020 0.1 65 | 25 | 10 19
NAM-526/1 8.4 5550 0.3 86 | 10 | 3
NAM-526/2 | 8.1 2690 0.1 93 5 2 49
NAM-527/1 8.5 662 0.4 93 7 1 1
NAM-527/2 | 9.0 508 0.2 91 8 2 3
NAM-527/3 | 8.4 2280 0.1 90 7 3 3
NAM-527/4 8.4 2320 0.0 89 8 3 3 4
NAM-528/1 8.5 2720 0.3 83 | 12| 5 6
NAM-528/2 9.1 2490 0.1 87 8 5 2 49
NAM-529/1 9.0 2670 0.2 91 7 2
NAM-529/2 | 9.1 1340 0.1 93 4 3
NAM-530/1 9.1 8.33 0.1 85 | 11 4
NAM-530/2 9.3 207 0.1 96 2 2
NAM-530/3 | 9.1 469 0.0 96 1 3
NAM-530/4 | 8.9 1710 0.0 96 0 4
NAM-531/1 8.3 5600 0.2 70 | 20 | 9 14 8
NAM-531/2 | 8.3 11330 0.2 9 | -2 | 12 82
NAM-532/1 8.7 5060 0.3 74 |17 | 9 5 4
NAM-532/2 8.4 6810 0.2 72 18 | 10 7 7
NAM-533/1 8.8 451 0.3 87 11 2 1
NAM-533/2 | 9.0 915 0.1 82 | 13| 5 9
NAM-533/3 | 8.8 2440 0.1 87 9 5 6
NAM-534/1 8.1 4580 0.3 77 19 4
NAM-534/2 | 8.4 3690 0.3 78 | 19| 4 8
NAM-534/3 | 8.6 2800 0.2 87 9 5 60
NAM-535/1 8.6 5870 0.2 83 | 13 | 4
NAM-535/2 8.4 5740 0.2 70 16 | 14
NAM-535/3 | 8.2 13900 0.2 76 7 17 38
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-536/1 9.0 578 0.1 93 6 1
NAM-537/1 9.3 259 0.1 91 8 1 4
NAM-537/2 8.4 2020 0.2 75 21 5 17 18
NAM-538/1 8.4 1820 0.2 75 18 7 7
NAM-538/2 | 8.6 9770 0.3 81 5 14 12 52
NAM-542/1 9.1 171 02| 73 16 | 11 8
NAM-542/2 9.4 68 02| 75 13 | 12 13
NAM-544/1 10.2 207 02| 76 13 | 11 3
NAM-544/2 | 10.0 368 02| 73 11 16 3
NAM-544/3 8.6 2880 01| 53 25 | 22 14
NAM-547/1 9.7 122 0.2| 86 9 5 6
NAM-547/2 | 10.7 1880 0.2| 60 17 | 23 21
NAM-547/3 | 1141 6720 02| 47 29 | 24 28
NAM-548/1 9.5 86 05| 66 | 23 | 11 4
NAM-548/2 9.5 86 0.4| 60 24 | 16 11
NAM-548/3 9.1 81 02| 54 27 | 19 22
NAM-549/1 9.5 77 0.2| 50 27 | 24 2
NAM-549/2 | 9.5 100 03| 46 | 25 | 28 29
NAM-549/3 8.7 492 02| 44 27 | 29 5
NAM-564/1 8.3 73 03] 79 16 6
NAM-569/1 8.4 45 0.2| 66 25 9
NAM-572/1 8.4 74 03| 81 16 4
NAM-573/1 8.8 79 04| 72 19 9 3
NAM-574/1 8.6 68 02| 77 16 7 3
NAM-574/2 8.7 70 0.2| 51 22 | 27 8
NAM-574/3 8.7 92 01| 54 31 16 12
NAM-575/1 7.8 547 0.4| 52 28 | 20 1
NAM-575/2 7.8 1308 04| 48 37 | 15 4
NAM-575/3 7.8 1353 06| 44 | 40 | 16 5
NAM-575/4 7.9 2080 0.3| 47 43 | 10 2
NAM-577/1 9.3 163 0.2| 58 27 | 15 6
NAM-577/2 9.5 662 0.2| 60 22 | 18 7
NAM-577/3 8.9 1834 0.2| 64 19 | 17 11
NAM-581/1 9.4 79 03| 85 3 9 3
NAM-581/2 9.6 102 0.0 97 1 2 3
NAM-581/3 9.3 317 02| 72 11 17 13
NAM-582/1 1.2 1448 0.2| 68 21 1 15
NAM-586/1 9.9 68 02| 88 3 9 13
NAM-586/2 | 10.6 18 02| 68 | 19 | 13 46
NAM-590/1 9.7 92 02| 70 21 9 8
NAM-590/2 | 9.3 353 02 57 | 29 | 14 27
NAM-621/1 9.2 215 0.3| 62 20 | 18 4
NAM-621/2 9.2 244 03| 47 50 3 6
NAM-624/1 9.1 52 0.5| 51 31 19
NAM-624/2 9.3 60 0.2| 56 23 | 21
NAM-626/1 8.5 10750 04| 50 | 30 | 20 3
NAM-626/2 | 8.3 8880 02 77 | 14 | 10 8
NAM-626/3 | 8.1 10590 02| 46 | 25 | 28 18
NAM-627/1 8.9 1594 03| 51 24 | 25 5
NAM-627/2 8.4 5710 0.0| 56 30 | 14 16
NAM-552/1 9.3 88 02| 79 10 | 11 3
NAM-552/2 9.4 52 01| 84 3 9 2
NAM-552/3 8.4 63 02| 77 14 9 6
NAM-552/4 | 8.6 53 02| 88 7 5 0
NAM-552/5 | 8.4 65 01| 85 7 8 0
NAM-553/1 8.2 146 06| 40 | 39 | 21 6
NAM-553/2 8.7 117 0.2| 39 32 | 29 7
NAM-553/3 | 9.0 204 02| 40 | 33 | 28 19
NAM-554/1 8.6 96 04| 34 | 48 | 18 7
NAM-554/2 | 8.6 103 04| 36 | 39 | 25 4
NAM-555/1 6.6 1508 01| 54 | 26 | 20
NAM-557/1 8.4 1448 04| 52 34 | 14 17
NAM-557/2 8.1 180 1.0| 65 12 | 23
NAM-559/1 8.1 49 03| 68 | 20 | 13




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-559/2 7.8 269 03| 54 | 16 | 30
NAM-601/1 9.7 69 01| 72 19 9 9
NAM-601/2 9.9 55 0.2| 86 9 5 6
NAM-604/1 6.9 555 05| 71 20 | 10
NAM-604/2 8.2 232 0.3| 52 19 | 29
NAM-606/1 9.2 71 0.6| 40 21 39
NAM-607/1 9.2 75 0.6 49| 33| 18 2
NAM-807/2 9.4 70 0.8 42| 32| 27 1
NAM-611/2 9.6 75 0.3 77 12 11 5
NAM-631/1 9.0 38 0.1 46| 34| 21
NAM-631/2 8.8 222 0.2 71 12| 18
NAM-631/3 9.0 142 0.1 71 12| 17
NAM-632/1 9.1 59 0.5 85 12 2
NAM-632/2 9.3 40 0.2 81 12 7
NAM-635/1 9.2 46 0.2| 90 [ 4 1
NAM-635/2 | 9.4 56 02| 81 9 10 2
NAM-635/3 | 9.7 60 03] 75 | 13 | 12 4
NAM-636/1 9.6 48 0.2 94 5 1 2
NAM-636/2 | 9.9 50 0.0| 91 5 4 3
NAM-641/1 8.2 43 03] 72 17 | 11
NAM-644/1 8.1 10 01] o 7 3
NAM-644/2 7.7 49 01| 66 27 7
NAM-647/1 8.2 51 02| 75 17 8
NAM-647/2 9.0 45 01| 67 8 25
NAM-647/3 8.6 46 01| 69 10 | 21
NAM-647/4 8.7 123 01| 67 9 24
NAM-647/5 8.3 209 01] 61 17 | 22
NAM-656/1 8.7 68 02| 72 24 4 5
NAM-663/1 8.6 85 02| 68 | 18 | 14
NAM-668/1 9.0 44 0.1 52 | 36 | 12
NAM-668/2 | 8.9 43 02| 78 | 13 | 9
NAM-668/3 | 8.4 173 02 67 | 13 | 22
NAM-669/1 8.9 85 05| 75 | 20 | 6 24
NAM-671/1 9.2 100 03| 32 37 | 32
NAM-671/2 9.3 103 02| 44 23 | 33
NAM-671/3 9.4 97 0.2| 33 42 | 25
NAM-671/4 8.9 101 01| 26 47 | 27
NAM-674/1 8.9 62 02| 76 17 7
NAM-674/2 8.8 26 01| 84 12 4
NAM-674/3 9.0 34 01| 74 20 6
NAM-676/1 9.3 61 01| 82 15 2 12
NAM-676/2 9.2 83 01| 83 14 3 16
NAM-677/1 9.1 77 01| 84 15 2
NAM-678/1 9.1 111 01] 79 15 6 15
NAM-685/1 0.2| 52 43 5 34
NAM-685/2 | 9.1 85 02| 61 30| 9 25
NAM-686/1 9.2 82 0.2| 59 34 7 6
NAM-686/2 | 9.2 85 02| 53 | 33 | 14 18
NAM-686/3 | 8.3 627 0.1 42 | 43 | 15 32
NAM-687/1 8.2 1564 01| 54 28 | 18 16
NAM-687/2 | 8.5 617 02| 63 | 32 | 5 10
NAM-687/3 | 8.0 3740 02| 46 | 32 | 28 30
NAM-690/1 8.1 142 03| 76 10 | 14 1
NAM-690/2 | 8.8 71 06| 66 | 33 | 2 8
NAM-690/3 | 9.3 84 04| 77 | 16 | 8 0
NAM-694/1 7.8 13 02| 85 12 3 2
NAM-696/1 8.6 83 06| 68 | 22 | 10 12
NAM-698/1 8.2 37 02| 98 0 1 0
NAM-698/2 | 8.9 85 05 87 | 12 1 20
NAM-698/3 | 9.4 40 01| 88 | 14 | 25 0
NAM-703/1 8.8 20 01| 90 3 7
NAM-703/2 8.6 16 01] 92 [ 2
NAM-705/1 9.2 38 01| 97 3 6
NAM-705/2 9.2 57 02| 84 27 | 43

3-6




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-705/3 | 9.0 80 02| 74 7 19
NAM-710/1 9.1 56 0.2] ol 7 2 3
NAM-710/2 8.5 79 01| 84 1 18 5
NAM-711/1 8.8 34 01| 97 9 13 0
NAM-711/2 8.6 64 02| 73 7 19 1
NAM-711/3 8.7 95 02| 70 11 20 5
NAM-715/1 8.9 58 02| 88 9 3 1
NAM-715/2 9.2 162 02| 71 22 8 0
NAM-715/3 8.8 65 03| 84 4 12 2
NAM-717/1 8.6 45 02| 82 13 5 3
NAM-717/2 8.2 1670 02| 79 9 12 6
NAM-717/3 8.0 2350 02| 77 2 25 1
NAM-727/1 8.5 34 03| 83 14 3
NAM-727/2 9.1 63 0.2| 81 13 7
NAM-727/3 8.7 35 02| 70 21 9
NAM-731/1 8.8 224 0.2| 66 29 6 7
NAM-731/2 8.8 2450 03] 72 22 6 10
NAM-731/3 8.1 6520 02| 72 25 3 20
NAM-734/1 9.3 63 02| 83 | 15| 3 1
NAM-734/2 8.7 64 02| 79 11 10 1
NAM-734/3 8.2 1660 01] o 5 5 1
NAM-735/1 9.8 85 02| 95 5 0
NAM-735/2 | 9.5 82 02| 94 3 3
NAM-741/1 7.9 2580 04| 55 32 | 14 2
NAM-741/2 7.8 3020 03| 42 35 | 23 4
NAM-742/1 8.5 104 03| 62 29 9
NAM-742/2 8.4 66 04| 81 14 6
NAM-746/1 9.1 74 03| 92 7 1 2
NAM-746/2 | 9.5 616 01| 62 | 31 8 38
NAM-747/1 8.4 953 05| 77 16 7 2
NAM-747/2 8.8 1220 03| 74 16 | 11 1
NAM-747/3 8.7 2330 0.2| 69 18 | 13 4
NAM-750/1 8.9 51 0.2| 90 4 5 1
NAM-750/2 | 9.8 286 01| 90 5 6 0
NAM-751/1 9.6 51 03| 94 5 2 1
NAM-751/2 | 10.2 52 02| 9 5 4 3
NAM-754/1 10.4 70 0.2| 83 11 6 2
NAM-756/1 9.9 83 02| 78 12 | 11
NAM-756/2 9.6 112 02| 76 13 | 11
NAM-757/1 9.2 21 01| 9 3 3
NAM-757/2 | 9.5 34 01| 84 8 8
NAM-757/3 9.8 55 01| 84 7 9
NAM-759/1 9.6 125 02| 76 14 | 10 2
NAM-761/1 9.3 55 0.2 95 [ 1
NAM-764/1 9.7 66 0.2| 88 10 2 3
NAM-764/2 8.6 952 02| 89 9 2 2
NAM-764/3 8.6 587 01] 80 15 4 8
NAM-767/1 9.3 143 0.3]| 90 8 2 1
NAM-767/2 9.2 155 03| 95 4 1 1
NAM-768/1 9.2 60 04| 88 9 3 2
NAM-768/2 9.5 233 02| 75 14 | 12 17
NAM-781/1 9.6 45 0.2| 93 3 1 2
NAM-781/2 9.9 43 01] 96 3 1 2
NAM-781/3 | 9.8 96 02| 83 | 10| 6 4
NAM-781/4 | 9.9 140 02| 85 9 6 5
NAM-781/5 | 101 192 01] 90 5 5 5
NAM-782/1 9.0 107 03| 76 21 4 6
NAM-784/1 9.2 58 02| 81 16 3 4
NAM-784/2 9.4 63 02| 77 18 5 8
NAM-792/1 9.6 54 0.3| 92 7 1 1
NAM-792/2 9.9 786 04| 77 11 12 3
NAM-792/3 9.4 1897 0.2| 51 36 | 12 13
NAM-792/4 9.3 2930 0.2| 53 41 7 13
NAM-795/1 8.9 41 03| 77 19 4 1




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-795/2 9.2 30 03| 73 19 7 1
NAM-795/3 | 9.3 60 03| 74 | 20 | 6 2
NAM-799/1 9.2 49 03| 85 12 3 3
NAM-799/2 8.8 150 02| 84 11 4 6
NAM-800/1 9.3 40 03| 91 8 2 2
NAM-800/2 | 9.4 49 06| 90 8 3 3
NAM-800/3 | 9.3 60 02| 82 | 13| 5 6
NAM-803/1 9.2 149 01| 65 18 | 17 5
NAM-803/2 | 9.6 100 01| 68 | 18 | 14 5
NAM-803/3 8.2 3340 0.2| 61 41 2 4
NAM-803/4 | 8.3 3560 00| 63 | 36 | 2 3
NAM-804/1 8.2 86 01| 62 22 | 17 3
NAM-806/1 8.3 2749 0.3| 56 27 | 17 21
NAM-806/2 7.8 4170 0.2| 52 26 | 22 17
NAM-811/1 9.2 63 0.3| 86 12 2 3
NAM-811/2 9.2 69 03| 86 12 2 5
NAM-817/1 9.1 143 01| 60 29 | 11 14
NAM-818/1 8.1 1159 03| 72 19 | 10 5
NAM-818/2 8.1 2050 0.2| 61 35 4 1
NAM-818/3 7.9 185 02| 73 17 | 10 1
NAM-820/0 8.7 184 0.2| 53 37 | 10 2
NAM-820/1 9.3 188 0.3| 51 35 | 14 3
NAM-820/2 | 9.8 579 01 67 | 25| 8 7
NAM-820/3 | 8.9 2570 01| 70 | 28 | 3 8
NAM-820/4 8.4 6340 01| 7 1 29 8
NAM-827/1 8.9 227 0.2| 54 36 | 10 13
NAM-827/2 8.2 1252 0.2| 33 58 | 10 12
NAM-827/3 8.0 2670 0.2| 58 27 | 16 8
NAM-828/1 8.6 2310 0.2] 31 46 | 23 10
NAM-828/2 | 8.5 3070 02| 28 | 58 | 14 8
NAM-828/3 | 8.2 3050 0.2| 51 42 | 6 2
NAM-829/1 9.4 52 0.1 92 [ 3
NAM-829/2 9.5 54 0.2 81 16 4
NAM-829/3 9.5 42 0.1 94 4 3
NAM-829/4 9.2 95 0.1 86 10 4
NAM-830/1 9.5 148 0.1 89 8 3
NAM-830/2 9.0 4130 041 75 14 | M1
NAM-831/1 9.2 84 01| 77 12 | 11 8
NAM-831/2 8.9 218 01] 70 18 | 12 8
NAM-831/3 8.6 348 01| 67 22 | 11 15
NAM-834/1 8.7 53 02| 82 13 6 1
NAM-836/1 9.1 97 01| 66 21 12 4
NAM-837/1 9.0 79 01| 66 24 | 10 7
NAM-837/2 9.1 87 01] 78 14 | 13 7
NAM-844/1 9.4 57 0.1] 90 7 3 5
NAM-845/1 8.0 2050 01| 69 | 29 | 2 9
NAM-845/2 8.1 2040 01| 67 12 | 21 2
NAM-852/1 9.1 120 01| 85 10 5
NAM-852/2 9.3 51 0.0 94 4 2
NAM-852/3 | 9.9 54 00| 95 3 3
NAM-853/1 9.2 58 01| 89 9 3 8
NAM-853/2 | 8.9 23 00| 94 3 4 1
NAM-854/1 8.9 105 01| 66 | 30 | 5 13
NAM-858/1 9.2 63 0.1 87 9 4 2
NAM-860/1 8.8 233 01| 7 16 | 13 3
NAM-860/2 8.7 377 01] 78 14 8 3
NAM-861/1 8.8 266 01] o 5 4 0
NAM-861/2 8.1 2710 02| ™ 3 23 2
NAM-861/3 7.9 3500 01| 74 5 | 21 3
NAM-862/1 7.9 719 01| 87 9 5
NAM-871/1 8.1 21 01| 87 9 4
NAM-871/2 9.1 106 01] 76 14 | 10
NAM-871/3 8.5 596 01| 71 8 22
NAM-872/1 9.0 64 01] 91 7 2

3-8




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-872/2 8.8 57 01| 92 3 3

NAM-872/3 8.6 71 01] 89 5 6

NAM-875/1 9.0 95 01 83 | 13 | 4 1
NAM-876/1 9.1 70 02| 84 13 3 3
NAM-876/2 9.1 112 01] 90 [ 4 5
NAM-885/1 8.3 132 04| 74 21 4 0
NAM-885/2 9.2 62 01| 92 5 3 1
NAM-885/3 | 9.4 67 01| 83 | 15 | 3 2
NAM-886/1 9.1 76 0.1] 90 8 2 1
NAM-886/2 9.1 37 01| 92 3 2 1
NAM-893/1 8.8 70 01| 8 | 10 | 5

NAM-893/2 | 8.9 81 01 76 | 11 | 13

NAM-894/1 7.9 131 02| 81 13 7

NAM-894/2 7.5 156 01] 81 9 ik

NAM-895/1 7.6 53 04| 77 | 18 | 5

NAM-895/2 7.9 39 02| 77 7 16

NAM-896/1 8.8 85 01| 88 7 5 2
NAM-896/2 | 9.0 81 01| 85 7 8 2
NAM-896/3 | 9.1 478 01| 83 8 9 4
NAM-901/1 7.8 22 02| 87 8 5

NAM-901/2 7.8 13 0.1 81 13 7

NAM-901/3 8.4 20 0.1 77 13 | 10

NAM-903/1 7.9 40 0.3 67 | 24 | 9

NAM-903/2 7.4 366 0.2 73 10 | 17

NAM-904/1 9.1 77 0.2| 83 11 6 4
NAM-904/2 | 8.9 86 02| 76 | 19 | 5 9
NAM-906/1 9.0 66 01| 8 | 12 | 4 5
NAM-906/2 | 6.5 19 03| 79 | 17 | 4 0
NAM-908/1 8.4 31 01| 90 8 3

NAM-910/1 8.5 82 06| 75 23 3 1
NAM-911/1 8.7 77 03] 7 28 2 2
NAM-912/1 8.7 76 04| 72 25 3 3
NAM-912/2 8.9 115 02| 73 18 9 36
NAM-914/1 8.9 65 03| 84 12 4

NAM-915/1 8.6 85 07 70 | 27 | 8

NAM-916/1 8.1 222 0.5 47 43 | 10 2
NAM-916/2 8.7 245 04| 37 57 5 2
NAM-916/3 | 8.5 187 03| 59 | 37 | 4 19
NAM-917/1 8.1 51 03| 76 18 7

NAM-917/2 7.4 98 02| 74 13 | 13

NAM-931/1 8.5 73 04| 83 11 6

NAM-931/2 8.7 64 03| 74 15 | 11

NAM-931/3 | 8.5 40 02 78 | 12 | 10

NAM-931/4 8.4 30 01] 76 13 | 11

NAM-932/1 8.2 51 0.3| 82 12 6

NAM-932/2 8.2 29 02| 78 12 | 10

NAM-932/3 8.2 27 02| 71 9 20

NAM-933/1 8.3 67 03| 84 9 7

NAM-933/2 7.8 19 01| 83 7 10

NAM-933/3 7.9 23 02| 67 7 | 26

NAM-934/1 8.2 57 03| 78 13 | 10

NAM-934/2 | 8.0 23 03| 67 | 13 | 20

NAM-934/3 | 8.5 50 01] 87 | 11 2

NAM-935/1 7.9 36 02 79 | 13| 9

NAM-935/2 7.5 13 02| 77 9 14

NAM-935/3 7.6 15 02| 78 8 14

NAM-937/1 6.7 44 0.2 95 4 2

NAM-937/2 8.1 19 0.2 94 4 2

NAM-938/1 8.5 79 0.3 82| 10 8

NAM-938/2 | 8.0 15 02| 85 9 6

NAM-938/3 7.9 22 01| 74 8 19

NAM-939/1 6.4 46 0.2| 86 12 3

NAM-939/2 7.5 18 02| 73 16 | 11

NAM-940/1 6.2 17 03| 89 8 3

3-9




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-940/2 6.8 7 0.2| 86 8 6
NAM-940/3 74 8 01| 87 7 6
NAM-941/1 8.4 78 0.3| 83 11 6 2
NAM-941/2 8.7 80 03| 76 13 | M1 3
NAM-941/3 8.7 95 0.2| 63 20 | 17 13
NAM-942/1 6.7 17 0.2 92 4 4
NAM-942/2 7.5 18 0.2 93 4 4
NAM-943/1 6.7 56 0.2 81 7 13
NAM-943/2 6.7 11 0.2 89 [ 6
NAM-943/3 6.8 12 0.1 88 5 7
NAM-944/1 6.2 25 0.3 90 [ 5
NAM-944/2 7.3 15 0.1 85 [ 9
NAM-944/3 74 20 0.2 68 23 9
NAM-946/1 8.5 67 0.4 77 19 4 2
NAM-946/2 | 8.6 85 0.5 68 23| 10 "
NAM-946/3 | 9.0 72 03| 46 | 37 | 17 56
NAM-947/1 8.1 69 04| 83 13 5
NAM-947/2 7.7 13 01| 84 8 9
NAM-948/1 8.2 68 0.4| 52 12 5
NAM-948/2 8.1 52 03| 62 17 | 22
NAM-949/1 8.0 452 0.6| 36 22 | 42 3
NAM-949/2 8.4 17 03| 30 10 | 60 4
NAM-950/1 6.5 17 02| 84 9 8
NAM-950/2 6.4 16 01| 76 14 | 10
NAM-950/3 6.4 27 01| 74 10 | 16
NAM-952/1 74 43 05| 54 16 | 30
NAM-952/2 7.6 31 0.2| 53 18 | 29
NAM-953/1 74 31 0.5| 50 22 | 29 3
NAM-953/2 04| 51 15 | 34 7
NAM-953/3 03| 45 | 10 | 45 7
NAM-954/1 6.8 30 06| 76 | 13 | 11
NAM-954/2 7.3 18 03| 69 7 24
NAM-954/3 7.7 21 0.2| 64 [ 30
NAM-955/1 7.6 32 03| 85 7 8
NAM-955/2 7.4 41 01 71 8 21
NAM-956/1 8.1 49 04| 79 11 10
NAM-956/2 7.3 15 02| 74 19 7
NAM-962/1
NAM-963/1 8.6 65 03] 80 | 17 | 4 11
NAM-963/2 8.7 88 04| ™ 22 7 17
NAM-963/3 | 8.2 238 0.3 71 23 6 20
NAM-964/1 7.3 407 0.3| 67 14 | 19
NAM-964/2 75 760 03| 66 | 13 | 21
NAM-967/1 6.0 66 08| 76 | 19 | 5
NAM-967/2 7.5 16 03| 76 | 16 | 9
NAM-968/1 7.9 63 05/ 84 | 14| 3
NAM-969/1 8.5 83 0.4 73| 22 5 13
NAM-969/2 | 8.8 84 03| 59 | 28 | 13 25
NAM-970/1 6.9 42 0.5 81 12 7
NAM-970/2 7.7 24 04| 74 13 | 13
NAM-974/1 8.7 72 03| 84 12 4 5
NAM-974/2 | 8.5 89 02| 81 13| 6 8
NAM-974/3 8.5 92 01| 77 15 8 12
NAM-975/1 8.2 27 01| 86 9 6
NAM-975/2 7.7 11 0.1 84 5 11
NAM-976/1 8.4 92 0.6 65| 21 14 5
NAM-976/2 | 8.7 83 03| 59 | 19 | 22 9
NAM-976/3 | 8.8 94 02 55 | 18 | 26 17
NAM-977/1 8.8 56 0.2| 88 8 4 1
NAM-977/2 | 8.5 44 01| 85 9 6 0
NAM-979/1 74 19 03| 86 10 3
NAM-979/2 7.6 15 0.2 87 11 2
NAM-979/3 7.9 12 0.1 85 10 5
NAM-980/1 7.8 21 0.3 87 10 3




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
NAM-980/2 8.5 24 0.1 84 14 3
NAM-980/3 | 8.6 21 0.1 82 | 15| 3
NAM-981/1 8.4 31 0.2 88 3 9 0
NAM-981/2 8.9 58 0.1 84 9 7 1
NAM-981/3 | 8.9 83 0.6 81 13| 6 8
NAM-982/1 7.3 24 0.2 83 17 1
NAM-982/2 7.6 210 0.1 77 21 2
NAM-982/3 | 8.7 63 0.1 72 1 19| 9
NAM-985/1 6.3 22 0.5 84 | 15 1
NAM-985/2 7.0 62 0.4 88 10 2
NAM-986/1 6.3 20 0.3 83 | 16 1
NAM-986/2 | 6.6 13 0.3 80 | 18 | 3
NAM-987/2 6.5 27 0.3 74 18 8

MAZ-1/1 5.1 56 0.3 90 5 5 1

MAZ-1/2 5.1 27 0.2 87 7 6 1

MAZ-2/1 5.3 54 0.4 92 3 5 2

MAZ-2/2 5.1 30 0.2 89 4 7 1

OKA-2/1 7.6 24 0.3 95 3 2 2

OKA-2/2 7.2 12 0.2 97 2 2 1

OKA-2/3 6.6 8 0.1 95 1 3 1

OKA-3/1 7.0 21 0.2 96 2 3

OKA-3/2 6.5 12 0.1 94 2 4

OKA-3/3 6.6 13 0.3 95 2 3

OKA-4/1 8.7 46 0.2 95 2 3

OKA-4/2 7.7 12 0.1 95 1 4

OKA-4/3 7.7 16 0.2 96 1 3

OKA-5/1 7.0 14 0.2 96 1 3

OKA-5/2 6.3 6 0.3 95 1 4

OKA-5/3 6.1 12 0.2 96 1 4

OKA-6/1 59 23 0.2 96 1 4

OKA-6/2 6.1 18 0.1 96 1 3

OKA-6/3 5.8 8 0.1 95 1 5

OKA-7/1 7.4 36 0.2 92 2 6

OKA-7/2 7.2 30 0.3 86 3 1

OKA-8/1 8.4 69 0.4 92 2 5

OKA-8/2 8.7 56 0.3 90 2 8

OKA-8/3 8.6 82 0.3 74 | 16 | 10 20

OKA-9/1 7.9 498 35 37 | 28 | 35

OKA-9/2 7.6 515 2.2 29 22 | 50

OKA-9/3 8.4 232 0.7 38 20 | #1
OKA-10/1 7.8 61 0.4 92 2 5
OKA-10/2 6.4 132 0.4 89 4 7
OKA-10/3 6.3 91 0.3 89 4 7
OKA-10/4 7.8 51 0.3 78 [ 16
OKA-11/1 6.7 27 0.6 96 2 2
OKA-11/2 6.4 8 0.3 93 3 4
OKA-11/3 6.4 [ 0.2 93 2 4
OKA-12/1 7.3 43 0.4 89 7 4 0
OKA-12/2 7.7 20 0.3 88 7 6 0
OKA-12/3 8.3 48 0.3 80 8 13 0
OKA-12/4 8.6 165 0.3 68 | 11 | 21 3
OKA-13/1 9.3 55 0.3 96 3 1 0 8.7 469 1 0
OKA-13/2 10.5 1979 0.2 83 5 12 2 10.4 662 0
OKA-13/3 10.4 1551 0.1 77 5 18 2 9.3 5
OKA-13/4 101 1251 0.2 70 10 | 21 10 9.7 876 1 2 0 0 1
OKA-14/1 8.8 88 1.0 75 18 7 1 8.5 886 0
OKA-14/2 10.3 827 0.3 68 15 | 17 3 9.4 1571 2 3 4 1 0
OKA-14/3 101 937 0.2 50 25 | 25 3 9.2 7950 2 3 4 1 1
OKA-15/1 6.4 23 0.2 95 2 4
OKA-15/2 6.2 11 0.4 93 3 4
OKA-15/3 6.5 11 0.1 92 3 5
OKA-16/1 6.4 20 0.2 96 2 3
OKA-16/2 5.8 10 0.1 94 2 4
OKA-16/3 5.6 11 0.1 92 4 4




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-17/1 5.9 19 0.3 95 5 0
OKA-17/2 6.0 8 0.3 95 2 3
OKA-18/1 6.4 30 0.1 97 2 1 2
OKA-18/2 6.3 33 0.1 95 2 3 1
OKA-18/3 6.7 11 0.1 94 3 3 0
OKA-19/1 7.4 33 0.3 87 5 9
OKA-19/2 7.6 24 0.2 82 8 10
OKA-201 8.9 223 0.4 86 | 10 | 4 8.5 1257 3 1 6 0 0 0 30
OKA-20/2 9.9 315 0.2 85 7 9 8.6 647 3 0 7 1 1 0 30
OKA-20/3 9.0 82 0.1 74 | 16 | 10 8.8 495 3 1 4 1 0 0 20
OKA-21/1 7.3 34 0.8 85 9 7
OKA-21/2 7.2 29 0.2 81 8 1
OKA-21/3 7.5 25 0.0 81 12 7
OKA-21/4 7.7 24 0.1 77 12 | 11
OKA-22/1 6.6 46 0.5 92 4 4
OKA-22/2 6.5 28 0.2 88 3 6
OKA-22/3 5.8 21 0.2 90 3 7
OKA-22/4 6.8 25 0.1 92 5 3
OKA-23/1 7.0 63 0.3 90 3 7
OKA-23/2 7.5 58 0.3 83 3 14
OKA-25/1 6.8 99 0.6 90 7 3
OKA-25/2 7.3 28 0.2 87 12 1
OKA-25/3 7.4 198 0.1 86 14 1
OKA-26/1 7.8 51 0.5 87 9 4 8.2 910 4 2 2 2 0 0 10
OKA-26/2 8.5 1924 0.2 80 7 13 8.3 355 1 1 1 0 0 0 5
OKA-30/1 7.8 1857 0.4 61 27 | 12 7.9 7510 9 3 5 0 10 0 10
OKA-30/2 7.7 3470 0.3 52 | 23 | 25 7.9 10290 31 5 4 0 18 0 10
OKA-30/3 8.2 3570 0.2 49 | 21 | 30 8.0 9590 36 4 4 0 21 25 0
OKA-30/4 9.0 2090 0.1 52 | 19 | 29 8.5 5430 4 3 5 0 13 4 5
OKA-31/1 7.7 108 0.4 87 9 5
OKA-31/2 7.7 32 0.2 86 3 8
OKA-31/3 8.5 99 0.2 86 6 8
OKA-32/1 7.7 91 0.2 93 3 4
OKA-32/2 7.5 39 0.1 89 2 9
OKA-32/3 7.7 92 0.1 85 2 13
OKA-33/1 8.4 98 0.2 90 4 7
OKA-33/2 7.9 50 0.2 86 3 11
OKA-33/3 8.5 54 0.1 78 3 19
OKA-35/1 7.4 40 0.2 91 4 5
OKA-35/2 6.2 16 0.1 90 4 6
OKA-35/3 5.8 16 0.1 920 4 6
OKA-36/1 8.5 79 0.4 82 12 6 1
OKA-36/2 8.5 86 0.3 83 6 12 3
OKA-36/3 8.6 94 0.2 77 9 14 8
OKA-37/1 8.3 101 0.6 80 9 10 8.2 622 3 1 1 0 3 3 5
OKA-37/2 8.8 92 0.3 85 5 10 8.4 462 1 1 1 0 0 0 5
OKA-37/3 9.6 263 0.2 84 4 12 1 8.7 825 1 1 6 0 0 3 5
OKA-37/4 9.8 481 0.2 82 4 14 1 8.7 418 1 1 6 0 0 0 10
OKA-38/1 8.1 273 0.6 79 10 | 10 1
OKA-38/2 8.2 235 0.4 77 | 11| 13 2
OKA-38/3 8.0 171 0.3 74 | 11 ] 15 6
OKA-38/4 8.2 352 0.2 62 | 18 | 20 3
OKA-41/1 6.8 101 0.4 70 26 4
OKA-43/1 8.4 130 0.5 el 5 4
OKA-43/2 8.7 67 0.3 94 2 4
OKA-43/3 8.8 44 0.1 94 3 4
OKA-43/4 8.7 44 0.2 94 2 4
OKA-44/1 8.5 144 0.4 71 18 | 11 0
OKA-44/2 8.5 104 0.4 67 15 | 18 0
OKA-44/3 8.5 97 0.2 60 | 19 | 21 3
OKA-45/1 8.5 140 0.1 95 1 4 7.8 139 3 1 8 1 0 0 5
OKA-45/2 8.3 4 0.2 93 2 5 7.5 69 1 1 4 0 0 5 5
OKA-45/3 10.2 415 0.1 89 2 9 9.6 944 1 1 8 0 0 0 5
OKA-46/1 8.3 72 0.2 81 12 7




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-46/2 8.7 62 0.2 79 15 7
OKA-46/3 8.7 89 0.2 71 17 | 12 2
OKA-46/4 8.7 96 0.2 71 14 | 15 4
OKA-47/1 6.6 116 0.3 77 16 7 1
OKA-47/2 6.3 16 0.3 74 19 8 1
OKA-48/1 6.7 56 0.3 92 6 2 1
OKA-48/2 5.9 15 0.1 77 17 6 1
OKA-491 8.6 102 0.5 74 | 18 | 9 3 0
OKA-49/2 8.8 94 0.3 80 | 14| 6 5 0
OKA-49/3 8.8 100 0.2 73 | 18 | 10 3 0
OKA-49/4 0.2 68 23 | 10 4 7
OKA-53/1 8.4 110 0.4 80 | 14| 6 0
OKA-53/2 8.5 96 0.3 77 | 15| 8 3
OKA-571 8.3 202 0.4 83 | 13| 5 3
OKA-57/2 8.5 114 0.4 78 21 1 23
OKA-57/3 8.4 119 0.3 69 | 15 | 16 1
OKA-59/1 7.7 75 0.3 79 12 9 3
OKA-59/2 7.5 22 0.3 71 13 | 16 37
OKA-60/1 6.8 43 89.1 89 9 2 0
OKA-60/2 59 15 885 | 89 9 3 0
OKA-62/1 8.0 42 0.2 82 8 9
OKA-62/2 8.3 85 0.2 81 8 12
OKA-63/1 8.2 194 0.9 60 | 16 | 24 0 7.9 318 4 3 4 0 0 5 2
OKA-63/2 8.8 189 0.5 58 | 13 | 29 1 7.8 522 2 4 4 0 0 5 5
OKA-63/3 9.2 257 0.2 60 17 | 24 3 8.2 194 2 4 6 0 8 3
OKA-67/1 8.3 83 0.2 87 9 4 2
OKA-67/2 71 27 0.2 87 7 6 2
OKA-67/3 5.8 46 0.3 85 6 9 2
OKA-82/1 6.4 96 1.3 64 | 15 | 20
OKA-82/2 71 33 0.4 77 11 12
OKA-82/3 6.6 84 0.2 78 9 13
OKA-82/4 6.9 35 0.1 93 2 5
OKA-83/1 7.5 66 0.5 87 8 5
OKA-83/2 7.5 34 0.2 94 3 3
OKA-83/3 7.9 25 0.1 96 2 2
OKA-83/4 7.6 43 0.0 92 3 5
OKA-84/1 8.3 4910 0.2 80 8 12 4 8.4 8650
OKA-84/2 9.0 4420 0.1 76 9 15 4 0 9.2 15680 2 1 4 1 10 5
OKA-84/3 9.6 2890 0.1 72 | 12 | 16 2 19 3 3 2 8 5
OKA-88/1 7.2 72 0.4 84 5 1
OKA-88/2 7.0 34 0.3 83 4 13
OKA-88/3 7.3 43 0.2 84 4 12
OKA-91/1 8.1 270 0.4 68 16 | 16 4
OKA-91/2 8.2 223 0.4 64 16 | 20 4
OKA-91/3 8.2 189 0.4 58 | 19 | 28 5
OKA-91/4 8.1 369 0.4 56 17 | 27 8
OKA-92/3 7.7 30 0.1 78 7 16
OKA-93/1 8.3 71 0.3 83 7 10
OKA-93/2 7.8 33 0.2 81 5 15
OKA-95/1 71 50 0.4 82 | 10 | 8 4
OKA-95/2 5.8 18 0.3 73 9 19 2
OKA-96/1 7.3 27 0.2 88 10 1 0
OKA-96/2 6.8 71 0.2 77 6 16 0
OKA-96/3 7.3 67 0.2 73 8 19 0
OKA-103/1 6.0 36 0.2 95 | -1 6
OKA-103/2 6.4 14 0.1 91 3 6
OKA-106/1 8.1 135 0.8 77 | 13 | 10
OKA-106/2 8.5 76 0.2 88 5 7
OKA-106/3 8.9 42 0.0 97 2 2
OKA-109/1 6.4 171 0.9 72 18 | 10 7.9 1026 1 1 6 1 10 0
OKA-109/2 9.0 8.08?? 0.2 60 | 12 | 28 8.5 1780
OKA-109/3 9.0 564 0.1 69 9 [ 28 8.5 1520
OKA-109/4 9.5 75 0.1 78 20 2 7.7 752
OKA-112/1 6.1 23 0.4 88 1 10




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-112/2 6.7 39 0.3 68 15 | 17
OKA-112/3 7.3 29 0.2 69 16 | 15
OKA-112/4 7.3 22 0.1 78 12 | 10
OKA-112/5 7.7 55 0.2 50 22 | 28
OKA-114/1 4.6 192 1.0 7.2 352
OKA-114/2 4.6 169 0.6 65 19 | 15 7.8 7670
OKA-114/3 3.7 425 0.3 6.3 2350
OKA-115/1 7.4 877 0.4 8.4 3790
OKA-115/2 7.5 1883 0.2 8.3 4320
OKA-115/3 8.2 423 0.1 8.5 2170
OKA-116/1 6.4 87 0.2 96 2 3 1
OKA-116/2 5.1 17 0.1 95 1 4 0
OKA-116/3 5.1 92 0.1 96 1 4 0
OKA-117/1 8.4 99 0.2 84 4 13
OKA-121/1 6.0 86 0.7 81 10 8
OKA-121/2 6.7 63 0.4 78 10 | 12
OKA-121/3 6.4 38 0.3 79 8 13
OKA-122/1 6.2 127 0.3 94 3 3 0
OKA-122/2 6.9 30 0.2 92 3 4 0
OKA-122/3 7.2 24 0.1 93 3 5 0
OKA-123/1 6.5 59 0.2 85 | 12 | 3
OKA-123/2 5.9 13 0.1 95 1 4
OKA-123/3 6.2 26 0.1 95 1 4
OKA-123/4 0.1 86 3 1
OKA-126/1 6.0 62 0.2 86 8 6
OKA-126/2 6.2 19 0.2 83 10 7
OKA-126/3 6.3 34 0.2 77 | 10 | 14
OKA-130/1 6.1 67 0.6 84 11 5
OKA-130/2 8.7 151 0.3 77 6 17 1
OKA-130/3 8.9 199 0.2 80 3 17 0
OKA-133/1 6.4 60 0.2 96 1 3 8.2 426
OKA-133/2 7.4 46 0.3 97 0 4 7.7 82
OKA-133/3 8.2 555 0.1 92 0 8 8.4 1320
OKA-134/1 8.6 163 0.3 66 | 15 | 19 19
OKA-134/2 7.9 142 0.4 77 9 14 9
OKA-134/3 8.0 207 0.6 81 9 11 6
OKA-138/1
OKA-138/2 6.3 46 0.3 79 | 14| 7
OKA-138/3 59 26 0.2 80 | 12 | 8
OKA-138/4 6.1 27 0.2 76 11 13
OKA-147/1 6.5 58 0.8 91 3 6 1
OKA-147/2 5.1 12 0.3 92 1 7 1
OKA-150/1 8.4 206 0.5 89 3 8 3
OKA-150/2 8.6 106 0.4 87 2 ik 4
OKA-152/1 6.3 68 0.4 89 4 6
OKA-152/2 6.0 11 0.2 86 3 8
OKA-152/3 5.7 27 0.2 78 [ 16
OKA-156/1 8.4 96 0.2 71 15 | 14
OKA-156/2 74 42 0.3 93 3 4
OKA-156/3 6.5 23 0.2 93 2 5
OKA-156/4 6.6 12 0.1 90 0 10
OKA-156/5 6.7 15 0.2 91 8 1
OKA-166/1 7.4 51 0.4 91 5 4
OKA-166/2 7.8 53 0.3 90 0 10
OKA-166/3 8.5 93 0.3
OKA-171/1 9.2 351 0.3 92 3 5 8.3 760
OKA-171/2 10.0 1432 0.1 85 7 8 18 9.1 2750
OKA-171/3 | 10.2 2020 0.0 86 9 5 10 8.9 3310
OKA-171/4 10.2 3010 0.1 76 23 1 4 9.4 7750
OKA-172/1 6.4 4110 8.9 2070
OKA-172/2 7.0 3020 74 6730
OKA-172/3 7.2 2300 7.0 5500
OKA-174/1 8.4 172 21 8.6 264
OKA-174/2 9.5 330 21 9.0 43




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-174/3 10.2 1144 4 9.6 2280
OKA-175/1 59 32 0.1 96 1 3
OKA-175/2 6.7 13 0.1 94 2 3
OKA-177/1 6.6 45 0.3 88 12 1
OKA-177/2 6.1 26 0.3 82 17 2
OKA-177/3 71 30 0.2 77 10 | 13
OKA-181/1 6.2 90 0.6 83 11 6
OKA-181/2 5.8 26 0.3 85 | 15 1
OKA-181/3 53 22 0.2 83 9 8
OKA-188/1 8.6 70
OKA-188/2 6.4 19
OKA-193/1 6.4 36 1.8 19 | 57 | 25
OKA-193/2 6.9 47 0.6 40 | 34 | 26
OKA-196/1 6.0 47 0.9 75 6 19
OKA-196/2 6.9 48 0.5 59 | 22 | 19
OKA-196/3 7.7 60 0.3 74 3 |28
OKA-201/1 8.7 94 0.4 80 | 20 | O 1
OKA-201/2 8.7 96 0.2 81 6 13 3
OKA-205/1 6.4 103 0.5 94 6 0
OKA-205/2 6.5 31 0.1 92 8 0
OKA-208/1 5.7 15
OKA-208/2 5.4 102
OKA-208/3 5.6 12
OKA-214/1 6.7 100 1
OKA-214/2 7.6 36 2
OKA-214/3 7.7 29 2
OKA-216/1 9.2 347 0.2 92 8 0 1 8.4 11
OKA-216/2 7.2 21 0.1 92 5 3 3 8.2 76
OKA-222/1 6.6 29
OKA-222/2 6.2 4
OKA-222/3 6.7 15
OKA-228/1 6.9 34
OKA-228/2 7.6 29
OKA-228/3 7.9 35 0.1 86 4 10
OKA-233/1 5.6 33 0.9 2 43 | 52
OKA-233/2 57 33 0.7 22 | 28 | 50
OKA-238/1 7.0 47 0.2 96 2 2
OKA-238/2 8.0 25 0.1 97 1 1
OKA-238/3 6.6 25 0.1 95 1 3
OKA-240/1 6.5 81
OKA-240/2 7.5 107
OKA-240/3 7.3 97
OKA-250/1 7.0 54 0.3 91 8 2 3 8.2 21
OKA-250/2 9.3 532 0.3 73 9 19 2 8.4 1240
OKA-250/3 9.5 1135 0.2 61 12 | 27 14 0 8.5 1980
OKA-250/4 9.3 1087 0.1 49 | 13 | 38 30 2 8.7 1470
OKA-250/5 9.7 335 0.1 920 1 9 6 0 8.4 60
OKA-253/1 6.9 18 0.5 98 1 1 2
OKA-253/2 6.4 11 0.1 98 1 1 3
OKA-254/1 5.8 37 0.6 92 3 4
OKA-254/2 5.3 44 0.2 94 2 4
OKA-254/3 6.6 37 0.1 96 2 2
OKA-255/1 8.4 150 1.4 78 16 6
OKA-255/2 8.8 79 0.3 94 3 3
OKA-256/1 5.4 151 1.5 59 24 | 17 14
OKA-256/2 6.6 28 0.7 81 6 13 8
OKA-256/3 6.9 15 0.1 98 0 2 1
OKA-262/1 6.1 49 0.8 90 5 4
OKA-262/2 6.9 19 0.1 96 1 3
OKA-264/1 3.6 825 2.9 94 4 2 5.1 2590
OKA-264/2 3.9 80 0.1 96 1 3 7.8 3150
OKA-267/1 9.2 799 0.4 82 5 13 8.6 3320 29 9 1059 0 210 1
OKA-267/2 9.9 5690 0.2 72 6 | 22 5 9.4 9280
OKA-272/1 8.0 76 0.2 92 5 4




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-272/2 6.3 35 0.2 88 4 8
OKA-277/1 6.9 76
OKA-277/2 7.6 88
OKA-277/3 8.9 69
OKA-278/1 8.3 185
OKA-278/2 8.8 100
OKA-278/3 8.8 99
OKA-280/1 8.6 65
OKA-280/2 8.6 82
OKA-280/3 8.6 130 12
OKA-287/1 7.6 61 0.2 91 2 7
OKA-287/2 7.7 43 0.1 88 3 9
OKA-290/1 6.8 17 0.1 96 3 1 0
OKA-290/2 6.7 12 0.1 98 1 1 0
OKA-300/1 7.3 52 0.2 89 3 8 7
OKA-300/2 7.7 66 0.2 90 1 9 10
OKA-301/1 8.2 192 0.3 80 9 11 15
OKA-301/2 8.3 93 0.3 78 | 11 ] 12 10
OKA-301/3 8.0 154 0.2 76 9 15 8
OKA-301/4 8.2 286 0.2 76 8 16 6
OKA-303/1 8.7 49 0.2 91 3 7
OKA-303/2 74 23 0.1 90 4 6
OKA-305/1 7.0 65 0.2 87 3 10 10
OKA-305/2 7.6 53 0.1 84 4 12 [
OKA-310/1 6.9 60 0.2 94 0 6
OKA-310/2 7.3 31 0.1 85 1 14
OKA-311/1 5.2 46 0.3 96 1 3
OKA-311/2 5.5 17 0.1 96 0 4
OKA-313/1 6.7 49 0.3 91 5 5
OKA-313/2 7.2 30 0.2 82 [ 12
OKA-316/1 8.6 98 0.3 86 6 8
OKA-316/2 8.4 113 0.3 79 7 14
OKA-319/1 7.1 263 0.1 el 3 6
OKA-319/2 8.5 75 0.3 93 3 4
OKA-321/1 7.2 771 7.9 2060
OKA-321/2 5.1 388 7.8 1063 40 11 19 74 30 6
OKA-322/1 8.0 119 0.4 84 3 10 0
OKA-322/2 8.2 77 0.4 75 8 17 1
OKA-322/3 8.3 145 0.4 78 7 15 1
OKA-323/1 6.1 100
OKA-323/2 4.9 45
OKA-323/3 53 23 89 2 9
OKA-324/1 7.3 225 0.4 90 4 6
OKA-324/2 7.8 38 0.2 87 3 ik

OKA-325/1A| 85 60 0.3 93 4 3
OKA-325/1B| 7.2 99 0.3 87 4 9
OKA-325/2A| 7.8 62 0.1 94 3 3
OKA-325/2B| 5.8 199 0.2 81 5 14
OKA-325/3A| 7.9 20 0.1 94 3 3
OKA-325/3B| 6.3 25 0.5 80 7 13
OKA-334/1 8.2 178 0.3 93 7 0
OKA-334/2 8.1 54 0.3 93 3 4
OKA-337/1 5.7 120 1.1 74 20 6
OKA-337/2 6.1 19 0.2 71 21 8
OKA-337/3 5.5 43 0.2 71 19 | 10
OKA-338/1 5.7 59 1.0 67 | 20 | 13
OKA-338/3?| 7.4 124 0.3 61 9 |30
OKA-340/1 8.8 66 0.2 92 3 6 17
OKA-340/2 8.9 56 0.1 95 1 5 6
OKA-340/3 7.3 175 0.0 98 0 2 11
OKA-342/1 7.4 30 0.3 91 3 6
OKA-342/2 8.1 52 0.4 89 3 8
OKA-343/1 7.0 39 0.3 92 3 5
OKA-343/2 8.0 53 0.2 85 5 10




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-345/1 4.9 49 0.3 98 1 1 21
OKA-345/2 5.6 14 0.1 98 1 2 0
OKA-348/1 7.2 134 0.4 88 4 8
OKA-348/2 7.3 93 0.4 79 5 16
OKA-348/3 7.8 60 0.1 78 0 | 22
OKA-349/1 7.5 49 0.2 el 1 8
OKA-349/2 7.3 19 0.2 90 2 8
OKA-349/3 7.3 26 0.2 77 6 17
OKA-350/1 9.4 84 0.2 el 3 6 0 8.3 413
OKA-350/2 9.9 1480 0.1 82 2 16 1 8.6 3030 13 6 431 6 185 171
OKA-350/3 9.6 1473 0.1 77 2 22 1 8.8 4120
OKA-352/1 6.8 18 0.3 93 3 4 2
OKA-352/2 4.7 76 0.1 93 1 6 * 1
OKA-353/1 6.5 32 0.5 91 3 6
OKA-353/2 7.8 40 0.2 92 2 7
OKA-355/1 7.9 631 0.4 77 12 | 12 2 8.7 923
OKA-355/2 | 10.3 1036 0.2 80 6 14 3 9.2 1564
OKA-355/3 | 10.1 1086 0.1 79 3 18 3 9.7 2070
OKA-358/1 7.4 86 1.0 78 2 20 1 7.6 444 9 10 9 1 10 9 5 10
OKA-358/2 4.2 628 0.5 79 3 18 1 8.0 519 10 8 2 0 5 2 10 20
OKA-358/3 7.6 35 0.2 90 2 9 1 7.8 910 25 25 7 1 55 3 10 20
OKA-364/1 7.9 37 0.2 96 1 4
OKA-364/2 7.7 20 0.1 92 2 6
OKA-364/3 7.2 16 0.1 82 1 17
OKA-365/1 7.0 36 0.4 91 1 8
OKA-365/2 5.8 109 0.1 89 2 10
OKA-365/3 52 371 0.2 85 3 13
OKA-366/1 7.4 27 0.2 96 1 3
OKA-366/2 7.5 20 0.2 85 1 14
OKA-367/1 8.5 61 0.3 89 8 3
OKA-367/2 8.2 49 0.2 88 4 9
OKA-367/3 8.4 31 0.1 84 5 11
OKA-369/1 55 21 0.2 88 0 13
OKA-369/2 5.5 15 0.3 85 1 14
OKA-369/3 5.4 15 0.3 84 1 16
OKA-371/1 8.3 36 0.2 94 4 2

OKA-371/1A| 741 24 0.2
OKA-375/1 5.8 32 0.3 97 3 1 1
OKA-375/2 5.3 16 0.1 96 2 2 1
OKA-381/1 7.3 89 0.6 73 | 15 | 13
OKA-381/2 7.4 98 0.3 63 | 12 | 25
OKA-381/3 8.0 245 0.3 59 | 14 | 27 10
OKA-386/1 8.2 41 0.8 86 11 4 3
OKA-386/2 8.3 195 0.6 78 4 18 7
OKA-390/1 6.8 41 0.5 87 3 10
OKA-390/2 6.0 94 0.6 80 7 13
OKA-390/3 6.4 253 0.3 65 6 | 29
OKA-390/4 8.1 296 0.2 60 6 | 34
OKA-392/2 7.8 47 0.2 82 3 15
OKA-398/1 8.2 79 0.4 91 4 5
OKA-398/2 8.0 74 0.2 90 2 8
OKA-398/3 8.0 38 0.1 88 2 11
OKA-399/1 7.7 53 0.5 89 9 3
OKA-399/2 8.2 45 0.3 85 4 11
OKA-399/3 8.4 132 0.2 84 5 11
OKA-403/1 6.5 40 0.4 95 3 2
OKA-403/2 4.9 82 0.2 94 3 4
OKA-407/1 9.3 60 0.1 99 2 0 * 0 8.7 105
OKA-407/2 10.3 1407 0.2 82 [ 12 [ 4 10.5 2830
OKA-407/3 10.5 2200 0.1 84 4 12 2 3 1141 4420
OKA-408/1 7.5 77 0.6 90 4 6 3
OKA-408/2 8.4 65 0.4 88 3 9 13
OKA-409/1 6.4 22 0.3 98 1 1 0
OKA-409/2 6.4 18 0.2 98 1 1 1




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-409/3 6.9 21 0.1 96 2 2 1
OKA-414/1 7.4 64 0.3 92 3 5 [

OKA-414/2 8.3 90 0.4 89 3 8 10

OKA-414/3 7.9 63 0.2 87 3 15 9

OKA-416/1 9.3 60 0.3 94 5 1 0 9.6 186 8 5 41 4 10 7 10 20
OKA-416/2 | 10.6 2030 0.1 88 2 10 3 11.0 3250

OKA-416/3 | 10.6 3230 0.1 79 6 15 5 1.3 6840

OKA-420/1 8.6 115 0.4 88 3 9 13

OKA-420/2 8.3 156 0.2 87 3 10 12 1

OKA-420/3 8.7 89 0.2 27 2

OKA-433/1 5.6 20 0.2 99 0 1

OKA-433/2 5.6 16 0.1 98 1 1

OKA-438/1 8.0 59 0.3 90 3 7

OKA-438/2 8.4 61 0.2 89 2 9 1

OKA-438/3 8.3 47 0.1 89 1 10

OKA-445/1 8.3 148 1.1 59 24 | 17 26 23

OKA-445/2 8.5 100 1.1 73 13 | 13 20 14

OKA-445/3 8.9 66 0.2 95 3 2 2 2

OKA-447/1 8.9 65 0.3 98 1 1

OKA-447/2 9.1 45 0.1 98 1 1 9.1 73

OKA-450/1 7.3 60 0.5 89 4 7 6

OKA-450/2 7.5 64 0.2 83 5 12 10

OKA-452/1 4.6 3060 1.6 65 | 33 | 3 33 6.7 4050 640 286 19 2 3 1432 0 3
OKA-452/2 7.9 96 0.2 93 3 4 6 7.6 2320 51 82 9 1 10 324 0 0
OKA-461/1 7.4 21 0.1 95 2 2

OKA-461/2 7.4 34 0.1 95 0 4

OKA-461/3 7.0 32 0.1 93 | 13| 6

OKA-462/1 5.3 32 0.2 96 1 4 1

OKA-462/2 5.5 13 0.1 94 1 5 0

OKA-463/1 7.6 31 0.2 93 3 4 4

OKA-463/2 8.3 54 0.1 89 4 8 8

OKA-471/1 74 27 0.1 92 4 4 3 8.3 256 1 3 2 0 5 7 0 0
OKA-471/2 6.4 22 0.1 88 5 7 5 7.4 745 0 4 7 0 7 0 0
OKA-472/1 8.4 86 0.4 84 9 7 3

OKA-472/2 8.5 133 0.5 47 34 | 20 14

OKA-474/1 7.2 69 0.2 90 5 4 7.9 224

OKA-474/2 6.8 29 0.1 90 5 5 7.6 197 3 4 1 0 10 5 0 5
OKA-474/3 9.8 636 0.1 94 | 10| 4 9.1 1820 19 7 1375 15 720 950 10 10
OKA-474/4 6.3 22 0.2 75 7 18 8.3 401 7 5 19 0 8 4 5 13
OKA-475/1 6.0 21 0.3 93 7 1

OKA-475/2 6.7 18 0.1 95 2 4

OKA-476/1 7.0 18 0.3 83 6 11

OKA-476/2 7.7 21 0.3 72 9 19

OKA-477/1 8.6 80 0.7 78 10 | 11 2

OKA-477/2 8.4 135 1.1 43 31 26 6

OKA-477/3 8.7 113 0.9 27 44 | 29 49

OKA-488/1 8.7 87 0.4 75 13 | 12 6

OKA-488/2 8.7 298 0.5 57 | 17 | 25 11

OKA-488/3 9.0 128 0.3 57 | 14 | 30 5

OKA-491/1 8.7 70 0.3 93 4 2 [

OKA-491/2 7.6 33 0.1 94 1 5 1

OKA-493/1 8.1 65 0.2 86 5 9

OKA-493/2 8.6 84 0.2 80 6 14 2

OKA-496/1 8.5 116 0.9 45 | 37 | 19 9

OKA-496/2 8.6 98 0.6 63 | 19 | 18 9

OKA-496/3 8.8 68 0.1 83 | 11 6 1

OKA-497/1 7.2 24 0.1 95 3 3

OKA-497/2 6.9 33 0.2 93 3 5

OKA-497/3 6.7 63 0.3 81 3 16

OKA-497/4 8.0 350 0.2 83 3 14

OKA-498/1 74 31 0.3 91 4 6

OKA-498/2 8.2 49 0.2 84 5 12

OKA-501/1 5.8 13 94 3 4

OKA-501/2 5.3 18 95 2 4




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-501/3 5.4 14 93 2 6
OKA-502/1 6.4 13 88 3
OKA-502/2 6.1 14 93 3 4 2
OKA-502/3 5.9 20 91 3 6 *
OKA-503/1 7.6 30 87 8 5 2
OKA-504/1 8.3 73 88 3 9 11
OKA-504/2 6.9 55 2
OKA-504/3 6.8 28 2
OKA-505/1 59 66
OKA-505/2 7.5 68
OKA-505/3 8.1 56
OKA-511/1 7.4 21
OKA-511/2 7.5 20
OKA-511/3 7.2 23 1
OKA-512/1 7.3 37
OKA-512/2 7.6 38
OKA-512/3 7.3 61
OKA-512/4 7.6 57
OKA-514/1 5.8 22
OKA-514/2 6.0 13
OKA-514/3 6.1 15
OKA-516/1 6.4 16
OKA-516/2 6.1 14
OKA-516/3 6.2 9
OKA-516/4 6.0 11
OKA-517/1 5.7 10
OKA-517/2 6.3 47
OKA-517/3 7.0 61
OKA-518/1 8.6 49
OKA-518/2 8.2 26
OKA-519/1 8.7 39
OKA-519/2 8.6 30
OKA-522/1 6.9 51
OKA-522/2 7.8 156
OKA-522/3 8.6 58
OKA-525/1 71 88
OKA-525/2 7.5 40
OKA-525/3 7.8 23
OKA-525/4 7.7 33
OKA-526/1 6.0 27
OKA-526/2 59 16
OKA-527/1 8.3 271 8.1 380 10 7 8 0 10 46 5 5
OKA-527/2 8.1 1058 7.6 2170 659 37 48 2 5 620 0 0
OKA-527/3 8.2 666 7.9 1894 55 26 37 1 8 274 0 3
OKA-527/4 8.5 234 8.0 899 22 8 18 1 10 33 5 0
OKA-528/1 6.5 1898 7.4 3210 1069 38 26 1 5 808 0 0
OKA-528/2 5.0 2440 6.7 3610 131 56 38 1 5 817 0 5
OKA-528/3 53 330 7.3 1355 37 13 7 1 25 66 0 0
OKA-529/1 8.5 176 7 20
OKA-529/2 8.7 111 15 25
OKA-529/3 8.6 103 15 35
OKA-529/4 9.0 90 9
OKA-531/1 8.2 185 36
OKA-531/2 8.4 142 34
OKA-531/3 8.4 328 2
OKA-535/1 6.7 22
OKA-535/2 6.6 9
OKA-535/3 6.4 15
OKA-535/4 6.5 14
OKA-536/1 7.9 53 0
OKA-536/2 8.0 36 0
OKA-536/3 8.6 85 12
OKA-536/4 8.7 108 10
OKA-537/1 7.3 31




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-537/2 7.5 25
OKA-537/3 7.2 63
OKA-537/4 8.7 38
OKA-538/1 8.7 104
OKA-538/2 6.8 7
OKA-542/1 8.9 48
OKA-542/2 7.9 110
OKA-542/3 9.1 192
OKA-543/1 6.8 6.6
OKA-543/2 74 23
OKA-543/3 7.9 179 3
OKA-543/4 8.5 65
OKA-544/1 8.0 19
OKA-544/2 7.6 15
OKA-545/1 8.7 118 25
OKA-545/2 8.7 185 22
OKA-545/3 8.6 101 4
OKA-545/4 8.6 84 2
OKA-546/1 8.2 98 7
OKA-546/2 8.6 268
OKA-546/3 8.7 59
OKA-547/1 8.5 92 6
OKA-547/2 8.7 164 8
OKA-547/3 7.9 281 7
OKA-548/1 8.1 51
OKA-548/2 8.8 182
OKA-548/3 9.6 44 11
OKA-550/1 8.2 108 39 8.1 325 10 6 2 1 5 65 0 0
OKA-550/2 8.7 99 23 8.3 343 6 6 2 1 5 5 0
OKA-550/3 9.1 105 4 7.9 414 6 7 6 1 15 0 70
OKA-552/1 8.0 181 7
OKA-552/2 8.4 212 8
OKA-552/3 8.5 154 3
OKA-553/1 8.2 245 32
OKA-553/2 8.7 100 1
OKA-553/3 8.5 194 8
OKA-554/1 8.1 227
OKA-554/2 8.5 231
OKA-554/3 8.5 191
OKA-554/4 8.3 193
OKA-556/1 8.4 131
OKA-556/2 8.5 205
OKA-556/3 9.2 87
OKA-557/1 6.6 16 4
OKA-557/2 7.3 21 5
OKA-557/3 6.3 15 4
OKA-560/1 8.4 91 7
OKA-560/2 8.3 82 29
OKA-560/3 8.3 70
OKA-563/1 6.0 19 2
OKA-563/2 7.3 49 5
OKA-563/3 8.3 80 9
OKA-564/1 7.3 47
OKA-564/2 7.9 39
OKA-601/1 | 10.5 1333 0.1 95 1 4 10.9 2060 12 5 238 3 35 20 40
OKA-602/2 | 10.6 3360 0.1 94 0 7 *

OKA-602/3 | 10.6 2910 0.1 86 0 14 35 10.2 6850 8 4 697 3 65 40 35
OKA-604/1 8.1 75 0.2 91 1 8

OKA-604/2 8.6 91 0.1 85 6 9

OKA-605/1 6.8 11 0.3 86 8 6

OKA-605/2 8.0 88 0.2 82 | 10| 8

OKA-605/3 8.7 156 0.2 77 | 16 | 7 8

OKA-606/1 8.6 110 0.2 89 6 5 24 4

OKA-607/1 8.6 80 0.2 89 4 7 20 2
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-607/2 8.7 91 0.3 89 4 7 15 1
OKA-607/3 8.7 115 0.2 89 5 7 24 3
OKA-608/1 8.2 34 0.3 97 1 2 2
OKA-608/2 7.5 18 0.1 97 1 2 1

OKA-609/1 8.7 68 0.4 93 3 3

OKA-609/2 8.7 87 0.4 84 9 7 11
OKA-609/3 8.8 87 0.2 90 6 5 12
OKA-609/4 9.0 51 0.1 96 2 2

OKA-626/1 8.7 55 0.4 95 3 3 16
OKA-626/2 8.9 59 0.3 86 8 6 15
OKA-626/3 9.2 47 0.1 97 1 2 18
OKA-629/1 8.3 64 0.3 95 3 2

OKA-629/2 8.4 64 0.2 96 2 3

OKA-629/3 7.4 69 0.1 96 2 2

OKA-631/1 8.5 53 0.2 90 3 7 8
OKA-631/2 8.4 42 0.2 4
OKA-631/3 8.4 69 0.2 80 8 12 2
OKA-633/1 8.6 76 0.4 80 | 11 | 10 5 9.0 192
OKA-633/2 8.5 209 0.4 71 9 | 20 6 8.6 510
OKA-633/3 8.6 476 0.3 60 | 16 | 24 13 8.4 970
OKA-635/1 8.4 29 0.2 95 2 3

OKA-635/2 8.4 39 0.1 92 4 5

OKA-649/1 8.4 56 0.3 87 4 9 9
OKA-649/2 8.8 46 0.2 87 3 11 1

OKA-649/3 8.6 52 0.1 85 3 12 9
OKA-650/1 7.7 48 0.1 94 2 4

OKA-650/2 8.4 105 0.2 92 3 6

OKA-650/3 8.6 125 0.3 88 5 7 4
OKA-658/1 8.2 44 0.2 89 5 6

OKA-658/2 8.1 28 0.2 85 3 12

OKA-658/3 8.6 64 0.1 83 3 14

OKA-659/1 5.4 8 0.1 96 0 4 2
OKA-659/2 5.1 9 0.2 94 0 6 1
OKA-659/3 5.2 8 0.1 93 0 7 1
OKA-663/1 8.3 120 0.2 93 3 4

OKA-663/2 7.8 28 0.1 el 4 5

OKA-663/3 6.7 108 0.1 91 3 5

OKA-664/1 59 25 0.1 95 2 3

OKA-664/2 5.6 156 0.1 95 2 3

OKA-665/1 8.1 33 0.1 92 2 6

OKA-665/2 8.0 23 0.1 91 1 9

OKA-665/3 8.0 50 0.1 88 4 9

OKA-687/1 6.7 51

OKA-687/2 7.0 71

OKA-801/1 59 19 0.2 97 0 3

OKA-801/2 5.3 13 0.1 97 | -1 4

OKA-801/3 5.5 13 0.1 94 3 3

OKA-802/1 7.3 22 0.3 92 4 4

OKA-802/2 6.5 23 0.1 93 3 4

OKA-802/3 6.2 18 0.2 81 4 16

OKA-803/1 6.1 31 0.5 90 3 7

OKA-803/2 5.2 16 0.2 88 5 7

OKA-803/3 5.4 11 0.1 89 3 9

OKA-804/1 59 15 0.4 96 2 2 2
OKA-804/2 5.4 16 0.1 97 -1 3 1

OKA-804/3 6.2 15 0.1 98 | -1 3 2

OKA-805/1 7.6 20 0.2 91 2 7

OKA-805/2 7.8 25 0.1 90 1 9

OKA-806/1 6.7 22 0.2 74 7 19 4
OKA-806/2 7.0 24 0.1 92 1 8 5
OKA-806/3 6.7 20 0.0 91 4 4 4
OKA-807/1 7.0 43 0.4 92 2 6

OKA-807/2 8.4 61 0.2 90 2 8

OKA-807/3 8.2 37 0.1 90 2 9
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-809/1 8.7 90 0.8 74 12 | 14 22 3
OKA-809/2 8.7 108 0.6 76 | 15 | 10 6 4
OKA-809/3 8.8 117 0.5 78 | 12 | 10 25 16
OKA-809/4 8.9 100 0.3 65 | 26 | 9 25 20
OKA-810/1 7.6 31 0.3 97 0 3 4
OKA-810/2 6.2 10 0.1 89 7 4 1
OKA-811/1 8.4 97 1.5 47 11 42 20
OKA-811/2 8.3 25 0.5 52 | 29 | 20 2
OKA-811/3 8.4 25 0.3 71 17 | 13 5
OKA-811/4 8.9 25 0.0 92 7 1 1
OKA-811/5 9.0 25 0.1 88 8 4 2
OKA-815/1 8.3 65 0.3 94 2 4 4
OKA-815/2 7.8 27 0.2 95 1 4 3
OKA-815/3 6.6 14 0.1 95 2 4 2
OKA-816/1 5.4 9 0.2 98 1 1
OKA-816/2 5.4 17 0.1 98 1 1
OKA-816/3 5.7 7 0.1 98 1 2
OKA-817/1 6.7 21 0.3 94 2 4 3
OKA-817/2 5.8 11 0.1 90 3 4 3
OKA-817/3 6.8 134 0.2 85 1 14 6
OKA-818/1 6.1 12 0.4 98 1 2
OKA-818/2 5.4 5 0.1 97 1 2
OKA-819/1 6.6 20 0.3 93 5 2
OKA-819/2 6.1 7 0.2 94 5 2
OKA-820/1 7.7 33 0.3 93 3 4
OKA-820/2 7.6 17 0.3 88 4 7
OKA-822/1 7.4 29 0.4 94 3 2 4
OKA-822/2 7.4 25 0.1 93 2 4 3
OKA-822/3 7.5 22 0.1 93 4 4 7
OKA-823/1 8.4 87 0.6 70 | 14 | 186 1
OKA-823/2 8.7 103 0.3 61 15 | 24 8
OKA-823/3 8.4 235 0.2 57 | 17 | 26 10
OKA-824/1 6.7 23 0.2 83 | 10| 8 4
OKA-824/2 6.8 52 0.2 81 11 8 5
OKA-825/1 8.5 30 0.2 83 | 17 1 8.5 165
OKA-825/2 9.4 113 0.2 88 | 11 2 9.1 360
OKA-825/3 9.8 82 0.1 85 | 11 4 9.2 2070
OKA-825/4 | 10.3 1490 0.1 80 8 12 2 9.9 1570
OKA-825/5 10.4 2200 0.1 73 13 | 13 1 10.3 4340
OKA-826/1 6.6 42 0.5 78 12 | 11
OKA-826/2 6.8 37 0.5 79 | 13| 9
OKA-826/3 6.1 22 0.4 76 11 12
OKA-826/4 5.3 85 0.3 72 | 12 | 16
OKA-826/5 5.7 74 0.3 77 10 | 14
OKA-827/1 8.9 74 0.5 75 16 9 7
OKA-827/2 8.6 91 0.3 67 16 | 17 2
OKA-827/3 8.8 89 0.3 63 | 23 | 14 16
OKA-828/1 7.3 43 0.5 77 | 16 | 7 5
OKA-828/2 6.9 52 1.3 60 24 | 17 7
OKA-828/3 6.6 36 0.7 46 | 29 | 24 10
OKA-829/1 8.6 64 0.3 86 | 10 | 4 4
OKA-829/2 5.0 46 0.4 81 7 1 1
OKA-831/1 6.9 105 1.1 41 18 | 42 9.4 197
OKA-831/2 7.7 475 1.6 34 40 | 26 7.6 610
OKA-831/3 8.5 424 0.1 94 4 2 7.9 1680
OKA-831/4 8.6 244 0.1 92 4 3 8.2 345
OKA-832/1 6.1 141 0.9 22 35 | 43 5.9 50
OKA-832/2 4.4 1222 1.2 24 27 | 50 4.5 1100
OKA-832/3 4.1 1509 3.1 55 3 | 42 4.3 1770
OKA-832/4 4.6 211 0.2 96 3 1 3.9 543
OKA-833/1 7.9 249
OKA-833/2 7.7 339
OKA-833/3 8.9 58
OKA-833/4 8.4 48
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-834/1 7.5 56 93 2 5
OKA-834/2 8.4 51 920 2 8
OKA-834/3 8.7 64 88 4 9 1
OKA-834/4 8.7 92 76 11 14 4
OKA-835/1 71 64 93 4 3 5.8 112
OKA-835/2 6.6 1303 76 8 16 6.0 2350
OKA-835/3 7.4 4480 44 22 | 34 5 7.7 7
OKA-835/4 7.9 4160 60 2 |38 60 8.3 6260
OKA-836/1 8.6 34 96 3 1 7.8 49
OKA-836/2 | 10.1 438 91 2 7 9.2 782
OKA-836/3 | 10.3 846 88 1 11 9.9 908
OKA-836/4 10.7 671 91 2 7 10.0 1290
OKA-837/1 7.8 14
OKA-837/2 8.1 18
OKA-838/1 8.8 52
OKA-838/2 8.5 22
OKA-838/3 8.6 45
OKA-839/1 7.9 27 89 4 6
OKA-839/2 7.8 32 86 3 11
OKA-839/3 8.8 88 83 5 12 4
OKA-839/4 8.7 86 83 4 12 2
OKA-840/1 7.6 18
OKA-840/2 5.5 9
OKA-840/3 52 8
OKA-841/1 7.6 34 86 4 10
OKA-841/2 8.3 28 83 4 13 1
OKA-841/3 8.6 78 80 4 16 2
OKA-841/4 8.8 105 65 7 | 28 11
OKA-842/1 7.8 108 61 12 | 28 7.6 514
OKA-842/2 7.9 139 65 13 | 23 7.7 486
OKA-842/3 8.0 10 94 3 3 7.8 29
OKA-843/1 7.7 29
OKA-843/2 8.0 34
OKA-843/3 8.0 29
OKA-844/1 8.6 71 84 5 ik 2
OKA-845/1 8.6 55
OKA-846/1 8.3 58 84 9 7
OKA-846/2 8.6 74 78 11 12 1
OKA-846/3 8.6 97 71 12 | 17 6
OKA-847/1 5.7 12
OKA-847/2 5.3 12
OKA-847/3 6.0 13
OKA-848/1 5.7 16
OKA-848/2 5.4 13
OKA-848/3 5.8 9
OKA-849/1 8.6 60
OKA-849/2 8.6 50
OKA-849/3 7.4 12
OKA-850/1 9.9 893 82 6 12 8.6 782
OKA-850/2 | 10.2 2830 70 8 | 22 6 9.8 3020
OKA-850/3 | 10.3 2760 67 6 | 27 8 10.0 3600
OKA-850/4 10.5 1946 61 12 | 27 12 101 3120
OKA-851/1 6.3 31 75 | 18 | 7 6.3 36
OKA-851/2 7.7 55 51 14 | 36 8.0 253
OKA-851/3 7.2 34 35 18 | 47 6.3 173
OKA-851/4 7.2 10 94 5 1 7.8 10
OKA-852/1 8.7 64 94 4 2 20
OKA-852/2 8.2 70 93 4 3 18
OKA-852/3 8.4 66 92 4 4 4
OKA-852/4 8.3 54 95 3 3 1
OKA-853/1 8.2 47
OKA-853/2 7.4 16
OKA-853/3 6.3 8
OKA-854/1 8.2 48
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-854/2 7.9 24

OKA-855/1 52 9

OKA-855/2 53 6

OKA-856/1 7.0 12

OKA-856/2 6.6 13

OKA-856/3 6.4 12

OKA-856/4 6.3 27

OKA-857/1 7.2 22

OKA-857/2 6.7 13

OKA-857/3 6.4 11

OKA-858/1 7.1 20

OKA-858/2 7.2 35

OKA-859/1 8.2 69

OKA-859/2 8.3 26

OKA-859/3 8.6 35

OKA-860/1 8.3 29 55 | 29 | 17

OKA-860/2 8.0 166 59 | 23 | 19 21

OKA-860/3 8.2 123 50 | 23 | 27 22

OKA-861/1 7.2 25

OKA-861/2 7.4 42

OKA-861/3 | missing

OKA-862/1 8.3 73 84 | 10| 7 10

OKA-862/2 8.5 57 920 7 4 6

OKA-862/3 8.7 43 96 3 1 1

OKA-863/1 7.8 85 80 9 11

OKA-863/2 7.8 63 78 9 13

OKA-863/3 7.8 45 78 8 14

OKA-864/1 7.6 50 96 3 2 7.9 107
OKA-864/2 9.4 583 92 3 5 0 8.9 859
OKA-864/3 8.9 1485 89 4 7 2 8.5 2260
OKA-864/4 8.5 2320 90 3 8 0 8.5 3720
OKA-865/1 6.0 26

OKA-865/2 5.4 24

OKA-865/3 8.5 54

OKA-866/1 6.7 304 93 5 2 7.3 307
OKA-866/2 8.7 504 el 3 6 0 8.8 630
OKA-866/3 8.9 2350 92 3 5 0 7.5 82
OKA-867/1 7.9 133 74 15 | 10 3

OKA-867/2 8.2 80 75 | 14 | 11 4

OKA-867/3 8.3 87 67 | 17 | 16 9

OKA-868/1 7.4 173 66 22 | 12

OKA-868/2 7.0 112 69 21 10

OKA-868/3 7.9 93 69 | 19 | 12 0

OKA-868/4 8.8 112 61 24 | 15 10

OKA-868/5 8.8 96 66 | 21 | 13 5

OKA-869/1 8.9 119

OKA-869/2 8.8 208

OKA-870/1 7.5 52 88 9 3

OKA-870/2 7.0 47 82 9 9

OKA-870/3 5.5 36 75 8 17

OKA-870/4 6.3 41 71 7 21

OKA-871/1 7.8 66 79 16 5

OKA-871/2 7.6 38 76 12 | 12

OKA-872/1 8.3 130

OKA-872/2 8.3 36

OKA-873/1 9.0 43

OKA-873/2 8.5 19

OKA-873/3 8.3 17

OKA-874/1 8.0 21

OKA-874/2 7.7 34

OKA-874/3 8.1 47

OKA-875/1 8.6 69

OKA-875/2 7.9 36

OKA-875/3 7.8 36
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OKA-876/1 75 23 90 4 6 7.6 58
OKA-876/2 6.0 9 79 5 17 59 52
OKA-876/3 6.3 11 76 5 [ 20 6.4 61
OKA-877/1 8.0 26 94 3 2 0
OKA-877/2 8.0 27 90 4 6 0
OKA-877/3 8.3 20 90 3 7 0

OWA-1/1 74 46 0.1 95 1 4
OWA-1/2 6.7 51 0.3 82 8 10
OWA-1/3 7.3 20 0.1 74 12 | 14
OWA-2/1 8.2 37 0.3 90 5 6
OWA-2/2 8.6 61 0.2 85 1 14
OWA-2/3 8.8 110 0.2 75 2 23 11
OWA-3/1 7.3 50 0.1 89 4 7
OWA-3/2 7.2 33 0.1 75 5 21
OWA-3/3 7.0 93 0.1 78 1 21
OWA-4/1 8.4 95 0.3 91 2 79
OWA-4/2 8.7 84 0.3 78 13 9 2
OWA-4/3 8.9 169 0.2 65 | 22 | 13 18
OWA-5/1 8.5 344 0.4 78 3 17
OWA-5/2 8.4 458 0.1 74 1 25
OWA-5/3 8.6 339 0.1 77 1 22
OWA-6/1 8.3 33 0.1 95 3 2
OWA-6/2 9.2 42 0.0 97 3 0
OWA-6/3 9.8 575 0.0 93 3 4 8.6 1 1 40 1 5 45 5 0
OWA-6/4 10.2 976 0.0 92 3 6 9.0 5 2 36 1 12 49 5 0
OWA-71 9.8 552 0.0 93 2 5
OWA-7/2 10.5 2540 0.0 67 28 5
OWA-8/1 8.2 17 0.1 97 2 1
OWA-8/2 6.2 12 0.2 97 2 1
OWA-8/3 7.5 18 0.0 99 1 0
OWA-9/1 8.3 26 0.1 96 3 1 1
OWA-9/2 8.1 152 0.2 95 3 2 1
OWA-9/3 7.5 17 0.6 98 1 1 1
OWA-10/1 8.8 298 0.6 33 | 11 | 56
OWA-10/2 8.7 119 0.1 70 27 4
OWA-10/3 8.7 20 0.3 95 4 2
OWA-11/1 8.6 59 0.2 86 4 10
OWA-11/2 8.9 87 0.3 78 5 17
OWA-11/3 7.8 24 0.2 61 20 | 19
OWA-11/4 8.9 127 0.3 50 39 | 11
OWA-12/1 7.9 26 0.2 91 8 1
OWA-12/2 6.5 5 0.1 92 [ 3
OWA-13/1 6.6 20 0.1 96 1 3
OWA-13/2 7.4 31 0.1 97 2 1
OWA-13/3 8.6 271 0.1 90 2 8
OWA-13/4 9.2 1040 0.1 87 2 12
OWA-14/1 8.2 35 0.2 94 2 4
OWA-14/2 8.3 23 0.1 97 1 2
OWA-15/1 7.4 64 0.3 58 11 31
OWA-15/2 7.7 36 0.4 63 3 |33
OWA-15/3 8.5 113 0.4 56 6 | 39 2
OWA-16/1 9.7 65 0.2 90 2 8 8.4 2250 4 2 29 1 10 35 10 0
OWA-16/2 1041 426 0.1 81 9 ik 3 8.5 8790 2 1 159 1 25 288 15 0
OWA-16/3 | 10.2 4980 0.1 81 2 17 3 8.8 6570 2 1 220 2 45 359 0 2
OWA-17/1 8.6 85 0.3 97 1 3
OWA-17/2 9.8 541 0.1 93 1 7
OWA-17/3 9.5 1641 0.0 86 3 11
OWA-17/4 101 2030 0.1 86 3 1
OWA-18/1 0.3 70 | 10 | 20 7.8 5940 1 46 341 3 10 465 5 0
OWA-18/2 0.1 64 1 35 16 7.5 8970 225 76 852 4 5 714 5 0
OWA-18/3 0.1 68 3 | 42 9 7.5 3690 10 8 336 2 5 552 5 0
OWA-18/4 0.1 55 3 42 10 11 7.6 8870 8 7 202 2 45 10 3 0
OWA-19/1 6.4 4960 0.4 75 6 | 20
OWA-19/2 8.1 7250 0.4 49 1 50 16
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-19/3 8.7 5830 0.1 73 2 | 25 7
OWA-19/4 9.2 4820 0.1 72 2 26 2 8 8.5 8290
OWA-20/1 7.6 111 0.2 95 2 3
OWA-20/2 8.2 100 0.1 97 1 1
OWA-20/3 9.4 544 0.1 91 2 7
OWA-20/4 10.2 990 0.1 92 2 7
OWA-21/1 6.7 51 0.2 94 2 4
OWA-21/2 6.7 47 0.1 91 1 8
OWA-21/3 8.7 592 0.1 86 6 9
OWA-22/1 8.0 1543 0.3 81 7 12 7.5 3230
OWA-22/2 1041 482 0.2 73 [ 21 9.7 4250
OWA-22/3 10.3 4860 0.1 72 10 | 18 10 9.8 7350
OWA-22/4 10.2 5670 0.1 73 9 18 8 9.8 4320
OWA-23/1 8.3 949 0.3 76 | 12 | 13 7.9 7360
OWA-23/2 9.3 1929 0.2 70 8 | 28 8.8 2340
OWA-23/3 9.2 4230 0.1 62 8 | 30 6 9.1 5090
OWA-23/4 9.3 4170 0.1 63 9 | 28 7 9.1 3650
OWA-24/1 7.2 39 0.1 97 2 1
OWA-24/2 6.3 17 0.2 97 1 2
OWA-24/3 6.2 20 0.0 96 3 1
OWA-25/1 9.3 37 0.3 38 | 34 | 28
OWA-25/2 9.6 1740 0.2 28 7 65
OWA-25/3 9.9 3170 0.1 32 | 15 | 53
OWA-26/1 6.7 54 0.4 81 3 17
OWA-26/2 7.5 84 0.2 81 2 17
OWA-26/3 9.1 3350 0.1 67 2 | 3 9.0 2190
OWA-26/4 9.4 4300 0.1 64 8 | 27 22 9.0 3560
OWA-27/1 7.6 28 0.1 96 2 1 1 7.4 31 3 1 24 1 12 1 5 0
OWA-27/2 7.9 2130 0.4 89 1 ik 3 8.0 3270 2 2 118 1 40 214 3 0
OWA-27/3 8.7 6340 0.1 87 1 12 9 7.7 8570 18 7 400 2 10 426 5 0
OWA-27/4 9.4 7550 0.1 85 1 14 11 7.8 5470 7 7 440 3 23 0 5 0
OWA-27/5 9.1 7760 0.1 85 2 13 8 7.9 2770 49 7 362 2 12 467 5 0
OWA-28/1 6.9 10 0.1 96 2 1
OWA-28/2 8.3 1270 0.1 89 2 9
OWA-28/3 8.3 5330 0.0 83 3 14
OWA-29/1 6.6 40 0.1 el 2 8 1 8.1 1978 8 1 40 1 15 10 3 0
OWA-29/2 8.2 64 0.1 91 1 8 2 8.0 2150 1 1 M 1 25 13 3 0
OWA-29/3 9.5 1380 0.1 2 7.8 3790 4 3 70 1 6 144 3 0
OWA-29/4 9.0 2030 0.0 el 2 8 1 6.6 2990 4 3 124 1 45 222 3 0
OWA-30/1 6.7 44 0.1 97 1 2
OWA-30/2 7.8 2930 0.1 84 1 16 8.0 3380
OWA-30/3 9.0 6670 0.0 80 2 18 4 9.1 8520
OWA-31/1 6.3 34 0.1 96 0 4
OWA-31/2 7.3 34 0.0 98 2 0
OWA-31/3 9.3 3360 0.0 el 2 7 9.3 7370
OWA-31/4 9.5 6990 0.0 88 5 7 2 9.2 92
OWA-31/5 9.4 4780 0.0 88 4 8 9.5 76
OWA-32/1 8.7 10060 0.3 47 1 52 8.9 9160
OWA-32/2 9.4 906 0.1 61 3 | 37 9.4 9400
OWA-32/3 8.9 1575 0.1 75 2 | 28 5 9.1 11940
OWA-33/1 7.0 816 0.2 80 4 16
OWA-33/2 8.0 910 0.1 66 3 | 32
OWA-33/3 8.5 19 0.2 67 4 |30
OWA-34/1 6.2 18 0.2
OWA-34/2 5.0 50 0.1
OWA-34/3 9.1 235 0.0
OWA-34/4 8.2 6560 0.0
OWA-35/1 6.5 12570 0.3
OWA-35/2 8.2 214 0.1
OWA-35/3 8.8 12510 0.1
OWA-35/4 9.4 2620 0.1
OWA-35/5 9.2 3270 0.0
OWA-36/1 6.7 230 0.2
OWA-36/2 8.3 1829 0.1
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-36/3 8.3 4750 0.1

OWA-36/4 8.4 5640 0.0

OWA-36/5 9.1 4510 0.0

OWA-37/1 6.9 86 0.2

OWA-37/2 8.1 1501 0.1

OWA-37/3 8.8 4350 0.0

OWA-37/4 9.0 4270 0.0

OWA-38/1 7.8 69 0.1

OWA-38/2 7.7 129 0.1

OWA-38/3 8.4 196 0.1

OWA-38/4 7.5 1378 0.1

OWA-38/5 7.5 1913 0.1

OWA-39/1 7.0 6130 0.3

OWA-39/2 7.8 10840 0.1

OWA-39/3 8.7 8130 0.1

OWA-39/4 8.8 8760 0.1

OWA-40/1 5.5 65 0.3

OWA-40/2 5.1 28 0.1

OWA-40/3 5.4 42 0.0

OWA-41/1 5.4 91 0.3

OWA-41/2 6.9 1717 0.1

OWA-41/3 8.8 4050 0.1

OWA-41/4 9.2 4790 0.0

OWA-42/1 5.7 51 0.2 94 3 4 1 6.6 57 1 1 11 1 10 3 0 0
OWA-42/2 5.7 103 0.1 92 3 5 1 7.4 186 1 1 8 1 5 0 3 0
OWA-42/3 8.1 1233 0.1 89 3 9 2 8.0 2170 3 3 60 1 5 91 5 0
OWA-42/4 8.1 3210 0.0 85 4 12 4 7.8 2560 7 6 81 1 25 320 5 0
OWA-42/5 8.4 4330 0.0 97 1 2 8 7.9 2780 2 6 112 1 40 301 3 0
OWA-43/1 5.5 12 0.1

OWA-43/2 5.1 11 0.1 77 5 18

OWA-43/3 5.3 40 0.0 41 4 | 55

OWA-44/1 7.3 465 0.8 63 0 37

OWA-44/2 7.8 2190 0.3 76 4 20

OWA-44/3 8.2 3260 0.1 74 4 22

OWA-44/4 8.4 1810 0.1 41 2 58

OWA-45/1 7.5 78 0.3 38 5 57

OWA-45/2 9.3 337 0.1 88 4 8

OWA-45/3 9.4 530 0.0 87 4 9

OWA-45/4 9.9 1275 0.0 85 0 15

OWA-45/5 9.9 1189 0.1 80 4 16

OWA-46/1 6.6 31 0.1

OWA-46/2 53 20 0.0

OWA-46/3 5.2 34 0.2

OWA-47/1 74 29 0.1 45 3 49

OWA-47/2 7.5 75 0.1 35 2 63

OWA-47/3 7.4 10 0.1 33 1 67

OWA-48/1 7.8 581 0.2 36 2 | 63

OWA-48/2 8.8 833 0.1

OWA-48/3 9.8 672 0.1

OWA-48/4 9.7 719 0.1

OWA-49/1 8.5 1340 0.3 56 8 | 36 7.9 2290

OWA-49/2 8.8 297 0.3 33 | 10 | 57 9.6 2350

OWA-49/3 9.0 361 0.1 32 | 10 | 58 5 9.9 3870

OWA-49/4 9.6 284 0.0 55 9 | 36 21 9.2 4250

OWA-50/1 6.9 26 0.1

OWA-50/2 7.2 38 0.1

OWA-50/3 9.2 77 0.1

OWA-50/4 9.8 171 0.1

OWA-51/1 6.8 19 0.2

OWA-51/2 9.0 206 0.1

OWA-51/3 9.5 143 0.1

OWA-52/1 8.3 831 0.3

OWA-52/2 9.4 237 0.1 22

OWA-52/3 9.6 243 0.1

3-27




Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-52/4 9.7 204 0.1

OWA-53/1 6.8 20 0.2

OWA-53/2 71 32 0.1

OWA-53/3 7.6 13 0.1

OWA-53/4

OWA-54/1 6.7 61 0.3

OWA-54/2 7.8 328 0.2

OWA-54/3 8.6 1550 0.1

OWA-55/1 7.5 45 0.1 96 1 3 1
OWA-55/2 6.9 14 0.1 96 2 2 1
OWA-55/3 6.6 10 0.1 96 1 2 1
OWA-55/4 6.9 8 0.0 96 2 1 8
OWA-56/1 8.0 482 0.0 74 1 25
OWA-56/2 7.6 245 0.3 85 3 12 0 3
OWA-56/3 8.2 380 0.1 77 3 | 2 2 8
OWA-57/1 7.8 160 0.4

OWA-57/2 8.1 1098 0.8

OWA-57/3 8.7 915 0.4

OWA-57/4 8.8 925 0.1

OWA-58/1 7.0 27 0.2

OWA-58/2 7.8 51 0.1

OWA-58/3 9.3 526 0.1

OWA-58/4 8.6 189 0.1

OWA-58/5 8.7 92 0.1

OWA-59/1 7.7 63 0.3

OWA-59/2 8.4 146 0.2

OWA-59/3 8.4 306 0.2

OWA-60/1 7.6 59 0.3

OWA-60/2 9.5 527 0.1

OWA-60/3 | 10.3 137 0.1

OWA-60/4 10.2 110 0.0

OWA-61/1 8.6 364 0.2

OWA-61/2 9.3 143 0.2

OWA-61/3 9.4 267 0.1

OWA-61/4 9.7 175 0.1

OWA-62/1 7.7 22 0.2

OWA-62/2 7.0 12 0.1

OWA-62/3 7.7 17 0.1

OWA-63/1 7.4 17 0.1 96 2 2 1
OWA-63/2 6.8 15 0.2 75 3 | 22 0
OWA-63/3 6.6 39 0.1 79 3 19 10
OWA-63/4 6.8 16 0.1 78 5 18 12
OWA-64/1 6.7 12 0.2

OWA-64/2 6.2 8 0.1

OWA-64/3 8.0 16 0.1

OWA-64/4 8.0 12 0.1

OWA-65/1 7.0 26 0.3 93 3 4 2
OWA-65/2 7.4 15 0.1 97 1 3 1
OWA-65/3 7.0 16 0.2 84 0 16 8
OWA-65/4 6.7 16 0.1 78 2 20 10
OWA-66/1 8.5 96 0.3

OWA-66/2 8.8 100 0.3

OWA-66/3 8.9 139 0.3

OWA-66/4 8.8 132 0.2

OWA-67/1 6.7 40 0.2

OWA-67/2 5.6 12 0.1

OWA-67/3 6.2 11 0.0

OWA-68/1 9.0 1320 0.3

OWA-68/2 9.9 2580 0.2

OWA-68/3 | 10.0 2360 0.1

OWA-68/4 9.9 2160 0.1

OWA-69/1 7.7 67 0.3 93 3 4
OWA-69/2 9.5 625 0.3 85 4 11 8.9 1350
OWA-69/3 9.1 1620 0.1 85 4 11 8.4 3300
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-69/4 9.4 1290 0.0 83 5 12 1 8.7 2850
OWA-70/1 8.1 41 0.2
OWA-70/2 8.0 43 0.1
OWA-70/3 8.9 1320 0.1
OWA-70/4 8.7 1580 0.0
OWA-70/5 8.6 1590 0.1
OWA-71/1 6.9 12 0.2
OWA-71/2 6.2 8 0.1
OWA-71/3 6.4 14 0.1
OWA-71/4 6.0 10 0.1
OWA-71/5 6.6 14 0.0
OWA-72/1 8.3 342 0.1
OWA-72/2 9.7 508 0.1
OWA-72/3 9.7 327 0.0
OWA-73/1 7.7 14 0.1
OWA-73/2 7.5 12 0.1
OWA-73/3 6.7 17 0.1
OWA-73/4 7.9 200 0.1
OWA-73/5 8.5 45 0.1
OWA-74/1 8.1 22 0.3
OWA-74/2 9.4 179 0.1
OWA-74/3 101 67 0.1
OWA-74/4 1041 81 0.1
OWA-75/1 7.6 17 0.1
OWA-75/2 7.6 18 0.1
OWA-75/3 7.6 14 0.0
OWA-76/1 6.3 48 0.5
OWA-76/2 6.1 30 0.2
OWA-76/3 6.2 47 0.2
OWA-76/4 6.5 56 0.1
OWA-77/1 7.3 121 0.1
OWA-77/2 9.5 616 0.1
OWA-77/3 10.2 1596 0.1
OWA-77/4 9.6 213 0.0
OWA-77/5 1041 207 0.1
OWA-78/1 71 14 0.2
OWA-78/2 7.5 13 0.1
OWA-79/1 7.4 12 0.2
OWA-79/2 5.0 26 0.1
OWA-79/3 5.2 9 0.0
OWA-80/1 6.5 19 0.2 94 4 2 7.6 34 4 1 10 2 1
OWA-80/2 8.0 29 0.1 95 2 3 6.2 55 2 2 14 2 12 0 5 0
OWA-80/3 9.2 81 0.0 90 3 7 8.4 280 2 1 16 2 55 0 0 5
OWA-80/4 9.6 231 0.0 920 9 1 8.4 620 2 1 19 2 40 0 0 5
OWA-80/5 9.5 317 0.1 85 3 12 0 9.0 9380 2 2 22 3 35 0 0 0
OWA-81/1 8.7 79 0.3 88 4 8
OWA-81/2 8.7 102 0.4 78 8 14 9
OWA-81/3 8.7 115 0.3 77 9 14 15
OWA-81/4 8.8 131 0.2 76 10 | 14 20
OWA-82/1 7.2 23 0.2
OWA-82/2 9.4 121 0.1
OWA-82/3 | 10.1 664 0.1
OWA-82/4 6.5 378 0.0
OWA-83/1 9.8 24 0.1
OWA-83/2 9.8 218 0.0
OWA-83/3 | 10.1 520 0.0
OWA-83/4 101 442 0.0
OWA-84/1 6.4 98 0.6 54 | 28 | 18
OWA-84/2 6.2 57 0.2 53 21 27
OWA-84/3 6.5 62 0.2
OWA-85/1 7.2 35 0.4
OWA-85/2 7.7 58 0.2
OWA-85/3 8.5 42 0.1
OWA-86/1 6.6 39 0.3 77 11 12
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-86/2 6.7 17 0.2 70 5 25
OWA-86/3 7.2 23 0.1 73 5 | 22
OWA-86/4 8.3 110 0.1 72 8 | 21 7
OWA-87/1 6.5 21 0.1
OWA-87/2 7.2 ihl 0.1
OWA-88/1 6.8 31 0.3
OWA-88/2 6.8 19 0.1
OWA-88/3 71 35 0.1
OWA-89/1 8.1 40 0.2 95 3 2 8.3 115 1 1 9 2 30 0 0 5
OWA-89/2 8.6 313 0.2 89 3 9 8.4 6460 1 1 24 3 3
OWA-89/3 9.3 1264 0.1 85 4 11 2 8.6 1760 2 2 30 2 40 1 0 10
OWA-90/1 7.5 27 0.1 0
OWA-90/2 6.9 15 0.1
OWA-90/3 7.3 37 0.1
OWA-90/4 7.5 35 0.1
OWA-91/1 7.4 24 0.2 91 4 6
OWA-91/2 8.9 172 0.1 78 3 19 0 4
OWA-91/3 7.5 1608 0.1 78 2 |20 1 23
OWA-92/1 7.9 14
OWA-92/2 74 19
OWA-92/3 7.6 15
OWA-93/1 7.0 120 69 7 24
OWA-93/2 8.2 769 70 9 | 2
OWA-93/3 7.8 2860 70 0 | 30 58
OWA-94/1 7.7 15
OWA-94/2 7.9 16
OWA-94/3 8.1 13
OWA-94/4 7.3 14
OWA-94/4
OWA-95/1 6.6 1071 0.4 76 7 18
OWA-95/2 7.8 6360 0.4 39 1 60
OWA-95/3 8.2 5380 0.1 61 1 39 2 14
OWA-96/1 6.4 1225 0.1 76 [ 18 2
OWA-96/2 8.0 3070 0.1 74 6 | 20 1 12
OWA-96/3 9.0 6760 0.1 44 3 | 54 7 71 6.2 13
OWA-96/4 8.7 7130 0.1 41 2 57 78 6.3 15
OWA-97/1 9.9 2660 0.2 89 4 8 5.3 15
OWA-97/2 9.9 4280 0.1 86 3 11 2 5.6 19
OWA-97/3 9.7 3010 0.0 84 3 13 6 7.8 4880
OWA-97/4 9.6 1945 0.0 83 3 15 0 9.2 8310
OWA-98/1 6.5 12 0.2
OWA-98/2 6.0 10 0.1
OWA-98/3 6.1 9 0.0
OWA-99/1 7.9 4520 0.2 48 7 | 45
OWA-99/2 8.3 9730 0.2 30 | 11 | 59 5 50
OWA-99/3 8.8 9740 0.1 34 2 | 85 17 61
OWA-99/4 8.8 8640 0.1 39 2 | 59 7 52

OWA-100/1 6.0 6 0.1

OWA-100/2| 55 9 0.1

OWA-100/3| 54 7 0.1

OWA-101/1 8.7 368 0.2 75 0 25

OWA-101/2 | 1041 1498 0.1 75 3 22 3 8.2 5550
OWA-101/3| 104 1672 0.0 47 4 49 3 8.6 4180
OWA-102/1 8.8 87 0.2

OWA-102/2 8.9 544 0.3

OWA-102/3 9.4 1485 0.2

OWA-102/4 8.3 2470

OWA-102/5 8.1 2210

OWA-103/1 7.0 37

OWA-103/2 71 12

OWA-103/3| 6.7 80

OWA-103/4| 6.9 25

OWA-104/1 71 17

OWA-104/2 7.0 17
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-104/3 | 6.9 42
OWA-105/1 8.7 76
OWA-105/2| 8.9 95
OWA-105/3 | 9.4 223
OWA-105/4| 9.8 679
OWA-106/1 8.4 43
OWA-106/2| 9.3 2140
OWA-106/3 | 9.9 1280
OWA-106/4| 9.6 1118
OWA-107/1 6.9 21 94 3 3
OWA-107/2 9.3 191 88 2 10
OWA-107/3| 9.8 876 86 3 12 0 8.6 990 2 1 32 2 35 1 0 10
OWA-107/4 8.7 1028 88 1 12 7.9 1290 1 1 32 2 35 1 3 0
OWA-108/1 7.2 83
OWA-108/2 7.7 36
OWA-108/3 | 8.2 33
OWA-109/1 8.7 62
OWA-109/2| 8.8 82
OWA-110/1 7.4 67
OWA-110/2 8.7 65
OWA-110/3| 9.0 96
OWA-111/1 8.9 921
OWA-111/2 9.9 4180
OWA-111/3 9.8 3710
OWA-112/1 741 17
OWA-112/2 8.2 28
OWA-112/3 | 10.2 714
OWA-112/4 | 1041 772
OWA-113/1 8.9 224
OWA-113/2| 104 2590
OWA-113/3| 10.3 2250
OWA-114/1 7.2 79 70 7 23
OWA-114/2 7.3 94 63 8 30
OWA-114/3 7.4 128 67 3 28
OWA-115/1 8.2 76
OWA-115/2 7.7 40
OWA-115/3 7.7 50
OWA-115/4 7.8 29
OWA-116/1 9.0 84 93 6 1
OWA-116/2 9.1 46 96 1 3
OWA-116/3| 6.4 29 80 2 18
OWA-117/1 8.8 65 87 5 9 0
OWA-117/2 9.1 60 83 5 12 0
OWA-117/3| 8.9 78 69 | 16 | 15 2
OWA-118/1 7.3 21 93 4 3
OWA-118/2 8.7 111 88 5 8
OWA-118/3 9.3 412 78 7 15
OWA-118/4 | 8.2 398 80 6 14
OWA-119/1 6.7 12 90 4 6
OWA-119/2 6.0 ihl 88 4 8
OWA-119/3| 6.0 13 84 5 11
OWA-120/1 8.3 29 92 3 5 3
OWA-120/2 7.6 16 89 4 8 5
OWA-120/3| 7.8 23 85 4 11 7
OWA-121/1 6.0 13
OWA-121/2 5.2 10
OWA-121/3 4.9 13
OWA-122/1 7.4 17
OWA-122/2 6.8 29
OWA-122/3 7.0 21
OWA-122/4 5.7 23
OWA-123/1 6.4 16
OWA-123/2 5.7 8
OWA-123/3 | 538 13
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-124/1 8.5 52
OWA-124/2 8.7 62
OWA-124/3 9.0 61
OWA-125/1 7.8 26
OWA-125/2 7.7 22
OWA-125/3 7.5 24
OWA-125/4 8.0 42
OWA-126/1 7.8 23
OWA-126/2 6.7 19
OWA-126/3 | 6.6 10
OWA-127/1 7.8 53 88 7 4 0
OWA-127/2 7.8 15 91 1 8 1
OWA-127/3 7.4 19 87 3 10 1
OWA-128/1 7.6 18
OWA-128/2 9.1 440
OWA-128/3 | 10.2 708
OWA-128/4 | 10.3 18
OWA-129/1 7.8 21
OWA-129/2 6.3 7
OWA-129/3| 55 3
OWA-130/1 7.6 19
OWA-130/2 7.2 10
OWA-130/3| 7.5 20
OWA-130/4 7.8 26
OWA-131/1 7.2 12 94 4 3 7
OWA-131/2 6.5 12 92 2 12 1
OWA-131/3 6.5 19 86 2 12 12
OWA-131/4 7.4 21 81 5 14 7
OWA-132/1 6.9 36
OWA-132/2 5.6 8
OWA-132/3 5.2 9
OWA-133/1 7.6 58
OWA-133/2 9.2 522
OWA-133/3| 8.7 2690
OWA-133/4| 8.8 1978
OWA-134/1 6.7 23
OWA-134/2 8.5 825
OWA-134/3 | 10.0 1210
OWA-134/4 9.7 1393
OWA-135/1 8.3 80 89 3 8
OWA-135/2 9.1 751 75 4 22 3 8.4 1480 1 1 23 2 40 1 3 10
OWA-135/3| 9.2 659 73 6 | 21 2 8.5 539 1 1 25 3 35 35 0 5
OWA-136/1 7.0 16 92 5 4 2
OWA-136/2| 6.8 14 89 5 6 3
OWA-136/3| 7.5 18 83 5 12 6
OWA-137/1 5.1 39
OWA-137/2 9.5 585
OWA-137/3 9.2 1754
OWA-138/1 6.8 37
OWA-138/2| 6.9 21
OWA-138/3| 7.4 19
OWA-139/1 6.7 15
OWA-139/2 6.7 12
OWA-139/3| 6.8 36
OWA-140/1 9.3 371 92 2 6 8.5 721
OWA-140/2| 10.2 3050 86 6 8 1 10.0 6330
OWA-140/3 | 10.4 2980 81 8 1 0 10.4 5590
OWA-141/1 7.0 61 96 2 2
OWA-141/2] 9.2 505 88 3 10 8.4 1020
OWA-141/3 9.5 1080 87 2 12 2 8.7 1998
OWA-141/4| 9.8 85 86 2 12 6 9.0 1940
OWA-141/5 9.7 83 86 1 13 2 8.8 2110
OWA-142/1 9.6 24 93 3 4 8.9 670 1 0 21 2 35 0 0 5
OWA-142/2 | 8.1 3330 77 3 15 1 9 7.8 2830 4 3 98 3 30 7 0 10
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-142/3| 9.8 1860 77 8 15 8 10 8.1 760 2 1 43 2 40 5 0 0
OWA-143/1 9.9 1310 85 3 11 8.6 430 1 0 45 3 30 3 0 0
OWA-143/2 | 10.7 3910 81 3 16 2 24 101 6290 1 0 121 3 45 8 5 15
OWA-143/3 | 10.5 2930 78 5 17 4 10 1041 4310 2 2 103 4 35 5 5 20
OWA-143/4 | 10.6 2280 79 3 18 4 2 1041 2190 1 1 51 3 35 4 0 20
OWA-144/1 7.8 98
OWA-144/2 | 10.6 1160
OWA-144/3 | 10.6 1358
OWA-144/4 6.6 80
OWA-145/1 8.0 3 89 5 6
OWA-145/2 8.8 [ 79 1 21 1
OWA-145/3 7.3 48 77 8 15 1
OWA-146/1 74 3
OWA-146/2 9.8 64
OWA-146/3 | 9.8 1446
OWA-147/1 8.9 3
OWA-147/2 | 1041 63
OWA-147/3 | 10.3 1240
OWA-147/4 | 10.4 1030
OWA-148/1 9.6 620 95 3 3 0 8.2 480 1 2 29 3 40 2 0 5
OWA-148/2| 9.0 4630 82 7 11 0 8.0 9790 13 7 196 6 25 9 0 0
OWA-148/3 | 10.0 2570 82 6 13 2 8.3 2570 3 3 51 4 40 4 0 5
OWA-148/4 | 10.1 1930 85 3 12 2 8.8 3970 3 3 52 4 40 3 0 10
OWA-149/1 7.5 1540 69 7 23 7.9 7150 2 3 40 3 10 0 0 0
OWA-149/2 7.7 4330 71 4 25 1 19 8.2 5410 7 5 39 4 65 3 0 0
OWA-149/3| 83 3450 67 4 | 28 1 11 7.5 940 11 5 108 3 65 8 0 0
OWA-150/1 7.7 185
OWA-150/2 8.4 1440
OWA-150/3 | 8.9 3290
OWA-151/1 71 19
OWA-151/2 8.1 815
OWA-151/3| 95 1420
OWA-151/4 9.1 935
OWA-152/1 7.5 32 95 4 2
OWA-152/2 8.9 2780 75 2 24 8.5 5539
OWA-152/3 | 9.6 3860 82 2 17 2 15 8.6 3760
OWA-153/1 7.4 4 94 2 4
OWA-153/2| 8.2 1980 82 5 13
OWA-153/3| 9.2 3240 82 | 13| 5 4
OWA-153/4| 8.3 2870 82 4 14
OWA-154/1 6.6 7410
OWA-154/2 9.1 9260
OWA-155/1 6.3 45
OWA-155/2 6.1 51
OWA-155/3| 7.5 61
OWA-155/4 8.2 469
OWA-155/5| 9.1 909
OWA-156/1 6.1 38 95 4 1 1
OWA-156/2| 7.8 453 86 5 10 3
OWA-156/3 | 8.7 1950 83 1 16 11 7.6 2870 2 2 51 2 60 3 5 0
OWA-157/1 6.4 12 94 3 2
OWA-157/2| 8.9 30 96 3 1
OWA-157/3 | 8.9 185 920 5 6
OWA-157/4 9.5 573 85 1 14
OWA-158/1 6.9 57 95 1 4 1
OWA-158/2| 83 1280 72 | 18 | 11 9 8.1 3670 4 6 121 2 65 68 5 0
OWA-158/3 | 9.4 5600 78 9 13 22 8.0 6470 4 2 184 2 100 4 5 0
OWA-158/4 9.4 6710 78 8 14 25 8.1 6270 3 2 240 3 150 6 5 0
OWA-159/1 8.9 2330 72 | 15 | 13 8.6 3760
OWA-159/2| 9.7 3270 45 7 | 48 3 9.6 6370
OWA-159/3 | 9.4 2820 38 1 61 2 9.3 4980
OWA-159/4| 94 2060 70 | 16 | 15 20 9.1 3470
OWA-160/1 8.8 4830 79 4 17 8.1 2470 6 3 150 2 35 6 5 0
OWA-160/2 9.0 9940 77 3 21 1 15 7.7 4570 17 1 458 3 120 10 5 0
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-160/3 | 8.6 9150 75 2 | 28 1 16 7.6 9470 3 2 265 3 115 10 5 0
OWA-160/4| 9.3 5720 77 3 | 2 1 15 8.4 5950 3 1 196 2 125 4 3 0
OWA-161/1 6.6 62
OWA-161/2 7.3 32
OWA-161/3 7.0 24
OWA-162/1 8.4 663 93 3 4 XXX
OWA-162/2| 9.8 2470 86 3 12 8.6 7380 3 1 125 2 920 2 5 0
OWA-162/3 | 9.7 3360 83 2 15 1 8.3 4930 3 1 139 2 85 3 5 0
OWA-162/4 | 9.6 3220 76 9 15 2 8.5 XXX 6 5 91 2 920 4 10 0
OWA-163/1 7.4 22
OWA-163/2 7.9 18
OWA-163/3| 8.7 80
OWA-164/1 7.9 33
OWA-164/2 9.7 291
OWA-164/3| 9.8 834
OWA-164/4 | 10.0 933
OWA-164/5| 6.4 38
OWA-165/1 71 15
OWA-165/2| 6.8 12
OWA-165/3 | 8.0 18
OWA-165/4 9.1 77
OWA-166/1 6.6 13
OWA-166/2 7.4 42
OWA-166/3 | 9.2 166
OWA-167/1 8.6 106 95 4 2 7.9 221
OWA-167/2 | 1041 427 91 4 6 9.3 741
OWA-167/3 | 10.4 1746 88 1 1 9.9 3140
OWA-167/4 | 10.2 3370 84 1 15 10.0 5490
OWA-168/1 7.4 9 81 8 ik
OWA-168/2 7.9 2 96 1 3
OWA-168/3 | 7.9 2 43 | 25 | 32
OWA-168/4| 6.6 4 81 2 17
OWA-169/1 8.3 1300 62 9 [ 29 8.2 4290 3 1 116 2 70 1 5 0
OWA-169/2| 8.6 315 57 4 | 39 5 10 8.0 5960 5 7 108 2 920 2 5 0
OWA-169/3| 8.9 2860 61 4 | 36 3 15 8.2 5870 3 5 62 2 70 4 5 0
OWA-169/4| 8.3 3190 65 3 |3 2 16 7.9 3580 10 8 60 3 65 3 5 0
OWA-170/1 7.6 281 82 2 16 8.5 XXX 2 1 89 2 35 0 5 0
OWA-170/2 9.1 1267 80 2 18 1 7 8.4 890 2 2 8 2 40 1 5 0
OWA-170/3| 8.5 1825 79 2 19 1 12 8.1 6430 7 16 55 2 55 3 5 0
OWA-171/1 6.5 40 95 0 5
OWA-171/2 6.3 36 87 9 3
OWA-171/3 7.4 18 78 16 6
OWA-172/1 6.0 2200 74 2 24
OWA-172/2 8.1 8430 48 2 50 2 40
OWA-172/3 8.4 4720 60 1 39 1 29
OWA-173/1 7.5 1182
OWA-173/2 9.0 4440
OWA-173/3| 9.9 2470
OWA-174/1 8.7 2
OWA-174/2 7.9 23
OWA-175/1 8.3 1819 54 9 | 37 28 8.0 4090
OWA-175/2| 10.0 5560 91 0 9 1 61 10.0 9780
OWA-175/3 | 10.2 2860 74 2 24 0 1041 4890
OWA-176/1 7.4 19
OWA-176/2 6.0 11
OWA-177/1 7.2 25 94 3 3 7.4 53
OWA-177/2 9.0 486 90 2 8 8.4 1244
OWA-177/3 9.4 1231 86 4 1 0 9.1 2110
OWA-178/1 8.9 506
OWA-178/2 | 10.2 5360
OWA-179/1 6.2 109
OWA-179/2 6.7 587
OWA-179/3 9.4 1290
OWA-180/1 6.9 12
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-180/2 7.3 15
OWA-180/3 | 7.7 70
OWA-181/1 6.4 64
OWA-181/2 8.4 851
OWA-181/3| 9.7 2090
OWA-182/1 6.5 17
OWA-182/2 6.3 578
OWA-182/3| 85 1820
OWA-183/1 6.2 52
OWA-183/2 7.8 434
OWA-183/3 | 8.1 891
OWA-183/4| 9.3 1920
OWA-184/1 8.5 997
OWA-184/2| 9.6 3310
OWA-184/3 8.7 4020
OWA-184/4 9.4 2050
OWA-184/5| 84 1530
OWA-185/1 7.4 1450
OWA-185/2| 8.5 3760
OWA-185/3 | 8.3 6330
OWA-186/1 6.3 433
OWA-186/2 | 8.4 3850
OWA-186/3 | 9.1 3680
OWA-187/1 6.1 70
OWA-187/2 8.7 907
OWA-187/3| 9.0 2890
OWA-187/4 9.1 1560
OWA-188/1 7.9 2170 72 3 25
OWA-188/2| 8.6 5700 82 7 12
OWA-188/3 | 9.1 5870 71 8 | 21 6
OWA-189/1 7.6 1173
OWA-189/2| 8.8 3130
OWA-189/3| 8.3 7070
OWA-189/4| 8.8 4290
OWA-189/5| 95 5180
OWA-190/1 6.4 34
OWA-190/2| 8.9 10086
OWA-190/3| 7.5 49
OWA-190/4 9.2 1862
OWA-191/1 8.2 35
OWA-191/2 7.6 212
OWA-191/3 8.2 1595
OWA-191/4 7.5 3850
OWA-191/5 7.5 2210
OWA-192/1 6.1 46
OWA-192/2 6.4 264
OWA-192/3 8.4 1010
OWA-192/4 9.3 2240
OWA-193/1 74 113
OWA-193/2| 8.2 2990
OWA-193/3| 9.0 6240
OWA-194/1 8.1 4270
OWA-194/2 8.7 6510
OWA-195/1 9.0 1902
OWA-195/2| 8.6 5580
OWA-195/3 | 8.6 4540
OWA-196/1 52 16 0.1 94 3 3
OWA-196/2 4.7 21 0.1 92 4 4
OWA-1971 59 29 0.3 94 3 3
OWA-197/2 5.3 15 0.1 93 4 3
OWA-197/3| 5.0 16 0.1 93 4 3
OWA-197/4 7.3 41 0.0 95 5 1
OWA-198/1 6.6 64 0.3 84 7 9
OWA-198/2 8.1 210 0.4 77 8 16
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-198/3 7.4 107 0.2 73 3 21
OWA-198/4| 6.8 89 0.2 75 5 19
OWA-199/1 6.5 86 0.1 el 4 5
OWA-199/2| 7.0 15 0.0 88 3 9
OWA-199/3| 75 25 0.1 86 5 9
OWA-200/1 7.2 14
OWA-200/2 7.3 16
OWA-200/3| 9.0 54
OWA-200/4| 9.4 230
OWA-201/1 6.5 226
OWA-201/2 7.5 132
OWA-201/3| 85 461
OWA-202/1 6.4 21
OWA-202/2 7.2 875
OWA-202/3 8.1 2670
OWA-202/4 8.7 4000
OWA-203/1 6.6 21
OWA-203/2| 6.9 26
OWA-203/3| 7.4 69
OWA-203/4| 8.6 630
OWA-203/5| 9.3 1566
OWA-204/1 7.5 347 42 15 | 43
OWA-204/2| 7.8 3090 41 6 | 52 2 49
OWA-204/3| 8.0 4090 39 4 | 57 0 51
OWA-205/1 8.0 69
OWA-205/2| 9.8 1135
OWA-206/1 8.2 53
OWA-206/2 7.9 265
OWA-206/3| 9.2 611
OWA-206/4 9.7 1024
OWA-207/1 8.9 89
OWA-207/2 8.4 257
OWA-207/3 8.7 1411
OWA-208/1 6.9 19
OWA-208/2| 6.8 14
OWA-208/3 71 21
OWA-209/1 9.1 3380
OWA-209/2| 9.9 5120
OWA-210/1 7.7 28
OWA-210/2 7.0 15
OWA-210/3| 6.8 49
OWA-211/1 7.3 19
OWA-211/2 6.6 29
OWA-211/3 7.7 634
OWA-212/1 6.7 6160 55 4 40
OWA-212/2| 85 13860 34 5 | 82 3
OWA-212/3| 85 10130 51 3 | 46 2
OWA-213/1 6.9 28
OWA-213/2 7.0 22
OWA-214/1 74 76 92 5 4
OWA-214/2 8.2 2020 84 5 10
OWA-214/3 8.9 2510 82 5 13 1
OWA-215/1 7.4 25
OWA-215/2| 6.8 8
OWA-215/3 | 6.6 16
OWA-216/1 6.7 608 86 3 11 6.6 2170
OWA-216/2 8.9 2510 75 2 24 0 8.4 5930
OWA-216/3 9.4 2680 72 1 27 0 8.8 3790
OWA-217/1 6.4 19
OWA-217/2 6.4 34
OWA-217/3 8.8 15
OWA-218/1 6.9 21 92 4 4
OWA-218/2 6.9 46 89 [ 5
OWA-218/3 | 8.9 507 82 7 11 0 7
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-218/4 9.2 1427 63 4 33 0 10
OWA-219/1 7.9 1172
OWA-219/2 8.6 620
OWA-219/3 7.7 29
OWA-219/4 9.5 250
OWA-220/1 9.5 2250
OWA-220/2 8.2 3870
OWA-220/3| 85 1620
OWA-221/1 7.6 84 92 5 4
OWA-221/2 8.8 414 85 7 8
OWA-221/3 9.2 871 85 5 ik 3 8.4 3230
OWA-221/4 9.2 1085 84 [ 10 0 8.4 4250
OWA-222/1 7.5 81
OWA-222/2 7.7 76
OWA-222/3 7.9 181
OWA-222/4 9.9 393
OWA-223/1 5.9 59
OWA-223/2 7.7 593
OWA-223/3 8.2 2610
OWA-223/4| 83 3680
OWA-223/5| 8.8 3670
OWA-224/1 6.9 20
OWA-224/2 7.3 11
OWA-224/3 6.6 542
OWA-224/4 7.2 2430
OWA-225/1 6.5 35
OWA-225/2 8.6 387
OWA-225/3| 8.6 964
OWA-225/4 9.4 1820
OWA-226/1 71 46
OWA-226/2 8.6 529
OWA-226/3| 8.8 2620
OWA-226/4 9.1 1820
OWA-227/1 8.2 4230
OWA-227/2 8.2 8440
OWA-227/3 9.4 5300
OWA-228/1 7.4 44
OWA-228/2 8.4 779
OWA-228/3| 8.4 2690
OWA-228/4 8.5 3210
OWA-228/5| 95 2290
OWA-229/1 7.0 53
OWA-229/2 6.7 54
OWA-229/3 7.3 19
OWA-229/4 8.8 206
OWA-229/5| 85 323
OWA-230/1 6.9 12
OWA-230/2 7.5 1569
OWA-230/3| 8.6 3380
OWA-230/4 8.7 2200
OWA-231/1 9.0 2440
OWA-231/2 | 10.2 5060
OWA-231/3| 10.3 5410
OWA-232/1 9.5 1491
OWA-232/2 | 10.3 3940
OWA-232/3 | 10.2 3520
OWA-233/1 8.3 33
OWA-233/2| 8.9 1163
OWA-233/3| 8.8 3700
OWA-233/4| 8.8 2300
OWA-234/1 74 54
OWA-234/2 7.2 1400
OWA-234/3| 9.0 3010
OWA-234/4 8.7 5160
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-234/5 9.2 3490
OWA-235/1 7.7 88
OWA-235/2 7.7 1380
OWA-235/3 | 8.3 2570
OWA-235/4 | 8.2 3370
OWA-235/5
OWA-236/1 9.0 1490
OWA-236/2| 8.3 3580
OWA-236/3 | 9.1 2370
OWA-237/1 7.4 4910
OWA-237/2| 8.6 8090
OWA-237/3| 9.0 5590
OWA-238/1 7.8 56
OWA-238/2| 8.3 1455
OWA-238/3| 8.2 3470
OWA-238/4| 8.3 4120
OWA-239/1 7.9 43
OWA-239/2 8.7 425
OWA-239/3| 8.9 1410
OWA-239/4| 85 2180
OWA-240/1 6.4 44
OWA-240/2 6.6 276
OWA-240/3| 8.4 133
OWA-240/4 9.0 2530
OWA-241/1 6.4 32
OWA-241/2 7.4 1340
OWA-241/3 8.1 2150
OWA-242/1 6.7 47
OWA-242/2 7.9 512
OWA-242/3 9.4 1400
OWA-242/4 8.6 3380
OWA-242/5 8.3 1930
OWA-243/1 7.3 23 92 5 3
OWA-243/2 7.4 23 83 7 10
OWA-243/3 9.1 169 78 5 17 0 8.3 5600
OWA-243/4 9.7 328 75 7 18 1 8.8 863
OWA-244/1 7.2 55 91 3 3
OWA-244/2 8.2 337 82 [ ik
OWA-244/3 8.7 2970 75 8 17 0
OWA-245/1 6.6 47
OWA-245/2 7.9 495
OWA-245/3 | 8.6 3320
OWA-245/4 8.8 2780
OWA-246/1 7.3 154 70 9 22
OWA-246/2 8.1 2440 56 5 40 0 3
OWA-246/3 7.9 3370 52 1 48 0 22
OWA-246/4 | 8.3 3480 55 8 | 37 1 78
OWA-247/1 6.5 124
OWA-247/2 7.6 383
OWA-247/3 8.1 3460
OWA-248/1 6.8 49
OWA-248/2 8.2 119
OWA-248/3 7.7 576
OWA-249/1 7.0 425
OWA-249/2 8.8 2250
OWA-249/3| 84 2890
OWA-250/1 8.2 56
OWA-250/2 7.4 25
OWA-250/3 | 8.1 38
OWA-251/1 6.3 83
OWA-251/2 6.9 171
OWA-251/3| 8.9 1980
OWA-251/4 9.7 2520
OWA-251/5| 9.5 2630
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-252/1 74 23
OWA-252/2 8.2 1600
OWA-253/1 7.2 57
OWA-253/2 7.4 674
OWA-253/3| 7.8 4350
OWA-253/4| 8.3 5020
OWA-254/1 6.9 108
OWA-254/2 7.4 1721
OWA-254/3| 7.9 4030
OWA-254/4 9.0 3500
OWA-255/1 8.2 1610
OWA-255/2| 7.9 8200
OWA-255/3| 9.0 9710
OWA-256/1 8.7 173
OWA-256/2 7.8 1756
OWA-256/3 | 7.7 5640
OWA-256/4 | 8.0 4860
OWA-257/1 8.6 38
OWA-257/2 8.8 40
OWA-257/3| 9.9 407
OWA-258/1 7.7 542
OWA-258/2 7.7 2280
OWA-258/3| 8.7 2550
OWA-259/1 8.6 97
OWA-259/2 9.7 2020
OWA-259/3| 95 5570
OWA-260/1 7.2 2290
OWA-260/2 8.1 8610
OWA-260/3| 9.0 5250
OWA-261/1 7.9 1031
OWA-261/2 8.4 2450
OWA-261/3| 8.3 3080
OWA-262/1 7.2 60
OWA-262/2 8.1 1907
OWA-262/3| 8.0 5280
OWA-262/4 8.3 5050
OWA-263/1 7.7 33
OWA-263/2| 6.9 19
OWA-263/3 71 22
OWA-264/1 6.6 14
OWA-264/2 6.8 17
OWA-264/3 8.2 70
OWA-265/1 7.5 51
OWA-265/2 7.6 585
OWA-265/3| 8.6 3810
OWA-265/4 74 16
OWA-266/1 6.8 23 85 9 6
OWA-266/2 7.7 513 78 [ 16
OWA-266/3 | 9.2 1650 71 6 | 23 3 18 8.7 4340
OWA-266/4 9.1 1695 79 4 17 0 12 8.4 5470
OWA-267/1 7.3 127
OWA-267/2 8.8 104
OWA-267/3| 95 427
OWA-267/4 9.2 1106
OWA-267/5| 8.8 1139
OWA-268/1 8.7 138
OWA-268/2| 8.4 2560
OWA-269/1 7.6 23
OWA-269/2| 9.3 114
OWA-269/3| 9.8 159
OWA-270/1 6.4 99
OWA-270/2 8.3 3790
OWA-270/3| 8.8 4870
OWA-270/4 9.2 4370
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-271/1 6.1 22 88 3 8
OWA-271/2 8.9 723 80 5 15
OWA-271/3 8.3 1652 78 16 7 0 14
OWA-271/4 8.6 2500 77 3 17 0 12
OWA-272/1 6.9 28
OWA-272/2 8.2 1087
OWA-272/3 8.2 3600
OWA-273/1 6.5 30
OWA-273/2 8.2 340
OWA-273/3 7.9 1274
OWA-274/1 6.8 34
OWA-274/2 6.6 18
OWA-274/3 7.0 12
OWA-274/4 7.7 111
OWA-275/1 7.0 26
OWA-275/2 6.5 19
OWA-275/3 7.4 47
OWA-275/4 7.7 108
OWA-276/1 7.9 57
OWA-276/2 7.5 988
OWA-276/3| 9.8 2810
OWA-276/4 9.5 3960
OWA-277/1 7.7 93
OWA-277/2 9.1 3100
OWA-277/3 | 10.0 3980
OWA-277/4 | 10.0 4710
OWA-278/1 7.8 68
OWA-278/2 7.3 49
OWA-278/3 9.7 447
OWA-279/1 7.0 1872
OWA-279/2 8.8 2710
OWA-279/3| 9.2 3380
OWA-280/1 7.6 106
OWA-280/2 8.2 352
OWA-280/3| 9.5 554
OWA-281/1 7.4 52
OWA-281/2 9.0 1484
OWA-281/3| 9.7 1608
OWA-282/1 7.8 46
OWA-282/2 7.5 27
OWA-282/3 7.5 39
OWA-282/4 8.0 43
OWA-283/1 8.1 100
OWA-283/2| 8.9 1045
OWA-283/3| 9.0 3250
OWA-283/4 9.4 1968
OWA-284/1 6.7 192
OWA-284/2 7.9 1378
OWA-284/3| 9.2 3000
OWA-284/4 8.5 4180
OWA-285/1 71 1195
OWA-285/2| 8.0 7690
OWA-285/3| 85 7000
OWA-285/4| 8.8 4990
OWA-286/1 74 132
OWA-286/2 | 8.1 165
OWA-286/3| 8.8 165
OWA-286/4 9.2 577
OWA-286/5| 9.0 1498
OWA-287/1 7.7 447 72 4 24
OWA-287/2| 8.3 3030 49 6 | 46 1 42
OWA-287/3| 8.0 5920 49 1 50 1 95
OWA-287/4 8.4 3780 55 2 44 1 55
OWA-288/1 7.2 36
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-288/2| 85 2160

OWA-288/3| 9.1 3820

OWA-288/4| 9.6 2860

OWA-289/1 8.6 87

OWA-289/2| 9.7 34

OWA-289/3| 9.0 1281

OWA-289/4| 9.0 1261

OWA-290/1 7.2 54

OWA-290/2| 9.0 4120

OWA-290/3| 8.3 301

OWA-291/1 6.1 13

OWA-291/2 6.2 11

OWA-291/3 6.2 8

OWA-292/1 7.2 93

OWA-292/2 7.7 25

OWA-292/3 8.7 125

OWA-293/1 7.2 53

OWA-293/2 9.1 1437

OWA-293/3| 8.6 275

OWA-293/4| 9.3 1610

OWA-294/1 6.0 12

OWA-294/2 5.6 13

OWA-294/3 5.2 13

OWA-295/1 7.2 36

OWA-295/2| 8.8 943

OWA-295/3| 8.8 1922

OWA-295/4| 8.3 3560

OWA-296/1 6.8 21 98 1 2

OWA-296/2| 9.1 1308 82 5 13 8.7 3580
OWA-296/3 | 9.7 1419 82 5 13 9.2 3010
OWA-297/1 7.4 35

OWA-297/2 8.2 1716

OWA-297/3| 9.5 1948

OWA-298/1 7.0 23

OWA-298/2 74 230

OWA-298/3| 8.2 516

OWA-298/4| 9.6 566

OWA-299/1 8.5 53 71 5 | 24 0

OWA-299/2| 9.4 352 70 4 | 26 1 8.6 1060
OWA-300/1 7.3 20

OWA-300/2| 7.2 22

OWA-300/3| 8.7 84

OWA-300/4| 8.3 92

OWA-301/1 8.7 52

OWA-301/2| 9.6 128

OWA-301/3| 9.3 584

OWA-301/4 | 81 1879

OWA-302/1 8.2 652 36 | 32 | 32 7.4 2660
OWA-302/2| 8.3 6710 57 | 13 | 30 2 8.0 13140
OWA-302/3| 85 6130 45 4 | 51 3 8.2 13340
OWA-302/4| 8.7 4620 50 | 15 | 35 14 8.5 12420
OWA-303/1 8.6 58

OWA-303/2| 8.8 145

OWA-303/3| 8.7 674

OWA-304/1 7.4 29

OWA-304/2| 9.3 608

OWA-304/3| 9.4 1027

OWA-305/1 7.2 39

OWA-305/2| 6.7 17

OWA-305/3| 7.7 68

OWA-305/4| 8.8 221

OWA-306/1 8.0 34

OWA-306/2| 9.4 115

OWA-306/3 | 9.4 2880
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
OWA-306/4| 8.9 3570
OWA-306/5| 9.5 1920
OWA-307/1 8.0 118
OWA-307/2| 9.0 1074
OWA-307/3| 8.9 3160
OWA-307/4| 9.0 2070
OWA-308/1 9.2 19040 60 8 | 33 8.4 675
OWA-308/2| 9.1 2220 62 9 [ 29 10 8.7 6570
OWA-308/3| 9.0 1920 70 4 | 26 3 8.5 3820
OWA-309/1 7.8 43
OWA-309/2| 8.3 47
OWA-309/3| 85 57
OWA-311/1 8.1 198
OWA-311/2 9.3 655
OWA-311/3| 9.3 2360
OWA-312/1 8.7 58
OWA-312/2| 8.6 35
OWA-312/3 9.1 54
OWA-312/4 9.3 200
OWA-313/1 8.8 2070
OWA-313/2| 9.2 8900
OWA-314/1 74 67
OWA-314/2 8.2 37
OWA-315/1 6.4 25
OWA-315/2| 5.6 8
OWA-315/3| 5.7 12
OWA-316/1 6.8 26
OWA-316/2| 5.6 82
OWA-316/3| 6.4 21
OWA-317/1 71 36
OWA-317/2 9.6 380
OWA-317/3 | 1041 1447
OWA-317/4 | 10.2 1918
OWA-318/1 9.4 372
OWA-318/2 7.5 38
OWA-318/3 | 104 1716
OWA-318/4| 10.5 2600
OWA-3191 7.6 60
OWA-319/2| 8.7 97
OWA-319/3| 9.8 2280
OWA-319/4 9.7 2040
OWA-320/1 8.3 1420 52 | 10 | 39
OWA-320/2| 8.3 8130 51 5 | 44 3 57
OWA-320/3| 8.7 6310 49 7 | 44 4 85
TWO-1/1 6.0 10 0.4 96 3 13 1
TWO-1/2 5.1 12 0.1 94 4 2 1
TWO-1/3 5.3 10 0.1 93 4 3 2
TWO-2/1 5.7 11 0.3 96 3 1 1
TWO-2/2 5.0 13 0.1 97 2 1 0
TWO-2/3 5.5 13 0.1 96 4 0 1
TWO-31 5.7 14 0.3 97 2 2 1
TWO-3/2 5.0 9 0.1 97 3 1 0
TWO-3/3 4.9 9 0.0 96 3 1 0
TWO-4/1 6.8 20 0.3 93 5 3 0+
TWO-4/2 7.2 16 0.2 92 5 3 0+
TWO-5/1 74 53 0.3 90 5 5 6
TWO-5/2 7.4 24 0.2 89 5 6 5
TWO-5/3 8.0 39 0.2 89 5 7 6
TWO-6/1 6.2 10 0.4 96 3 1 2
TWO-6/2 5.5 10 0.2 94 4 2 1
TWO-6/3 5.6 8 0.1 93 4 3 2
TWO-7/1 59 16 0.2 95 3 2 1
TWO-7/2 5.0 12 0.3 93 4 3 1
TWO-7/3 4.8 13 0.1 92 4 5 1
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
TWO-81 6.0 18 0.2 94 3 2 1
TWO-8/2 4.8 15 0.1 95 3 3 1
TWO-8/3 5.0 14 0.1 93 4 3 1
TWO-91 4.9 19 0.4 95 3 2 1
TWO-9/2 4.6 21 0.2 94 2 4 1
TWO-10/1 55 15 0.3 94 3 3 1
TWO-10/2 4.8 16 0.2 93 3 4 1
TWO-10/3 4.9 14 0.1 93 2 5 1
TWO-11/1 71 21 0.3 93 4 3 0+
TWO-11/2 7.2 22 0.2 90 4 6 0+
TWO-12/1 7.8 190 0.9 83 8 9 9.8+
TWO-12/2 7.9 170 0.9 24 31 44 0+
TWO-12/3 8.0 160 1.1 36 21 43 0+
TWO-13/1 6.4 17 0.3 95 2 3 2
TWO-13/2 59 16 0.1 96 2 3 1
TWO-13/3 5.4 12 0.1 94 2 4 1
TWO-14/1 6.0 14 0.3 94 2 4 2
TWO-14/2 6.4 24 0.1 95 3 3 2
TWO-14/3 6.3 20 0.1 94 2 4 4
TWO-14/4 7.3 67 0.1 91 3 6
TWO-15/1 7.8 400 0.6 72 13 | 15 0+
TWO-15/2 8.4 130 0.5 65 10 | 26 13.2+
TWO-15/3 8.8 110 0.4 43 | 17 | 40 88.2+
TWO-15/4 8.9 120 3.4 36 | 15 | 49 88+
TWO-16/1 7.0 32 0.2 95 2 2 1
TWO-16/2 6.5 22 0.2 95 3 2 2
TWO-16/3 6.2 20 0.1 96 3 2 2
TWO-16/4 6.3 17 0.1 95 3 2 2
TWO-17/1 6.5 26 0.4 94 3 3 2
TWO-17/2 5.6 16 0.2 94 3 4 1
TWO-17/3 5.4 11 0.1 94 3 3 1
TWO-18/1 5.3 9 0.1 93 2 6 1
TWO-18/2 59 8 0.3 93 3 4 1
TWO-19/1 6.1 10 0.2 98 1 1 0
TWO-19/2 5.8 8 0.1 98 1 1 0
TWO-19/3 6.0 7 0.0 97 1 2 0
TWO-20/1 6.7 15 0.2 91 3 5 3
TWOQO-20/2 6.5 13 0.3 89 4 8 4
TWO-20/3 6.5 17 0.2 87 3 10 7
TWO-21/1 6.5 17 0.2 93 3 4 2
TWQO-21/2 6.6 19 0.2 93 2 4 2
TWO-21/3 6.7 26 0.1 92 2 6 2
TWO-22/1 5.6 11 0.2 97 1 2 1
TWQ-22/2 5.4 8 0.1 97 1 2 0
TWO-22/3 5.2 10 0.1 96 2 2 0
TWO-23/1 6.5 86 0.5 86 5 8 0+
TWO-23/2 6.6 150 0.2 82 3 15 0+
TWO-24/1 5.3 16 0.3 98 1 1 0
TWO-24/2 5.4 9 0.1 97 2 1 0
TWQO-24/3 5.6 7 0.1 98 1 1 0
TWO-25/1 5.2 14 0.3 97 1 2 0
TWO-25/2 5.1 14 0.1 96 2 2 0
TWO-25/3 5.3 8 0.1 97 1 2 0
TWO-26/1 5.7 10 0.3 94 2 4 1
TWO-26/2 5.5 12 0.1 94 2 4 1
TWO-26/3 59 11 0.1 93 2 5 1
TWO-27/1 6.0 11 0.3 96 1 2 1
TWO-27/2 5.8 10 0.1 95 2 3 1
TWO-27/3 5.6 11 0.1 94 3 3 1
TWO-28/1 5.6 11 0.3 94 3 4 1
TWO-28/2 5.4 10 0.2 92 3 5 2
TWO-28/3 5.8 10 0.1 92 3 5 2
TWO-29/1 7.5 30 0.4 90 6 4 0+
TWO-29/2 8.0 53 0.3 87 7 6 0+
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
TWO-30/1 6.4 13 0.2 91 3 6 11
TWO-30/2 6.0 8 0.1 92 3 5 9
TWO-30/3 55 12 0.1 90 4 6 5
TWO-31/1 5.6 9 0.2 96 2 2 1
TWQO-31/2 5.4 10 0.1 95 2 3 0
TWO-31/3 6.1 10 0.1 97 2 1 1
TWO-32/1 6.8 110 1.3 54 10 | 36 0+
TWO-32/2 7.0 61 1.0 60 | 20 | 20 0+
TWO-32/3 8.4 92 3.5 43 | 36 | 21 87.8+
TWO-33/1 7.7 29 0.2 95 3 3 1
TWO-33/2 6.8 40 0.1 920 3 7 2
TWO-33/3 6.8 31 0.2 81 2 18 7
TWO-33/4 7.4 33 0.1 81 2 17 3
TWO-34/1 6.7 29 0.2 91 3 6 2
TWO-34/2 5.2 23 0.1 89 3 8 3
TWO-34/3 6.4 31 0.1 87 2 10 3
TWO-35/1 5.6 24 0.2 95 2 3 3
TWO-35/2 5.0 17 0.2 95 3 3 4
TWO-36/1 6.7 52 0.1 92 4 5 2
TWO-36/2 5.8 24 0.2 92 2 7 2
TWO-36/3 5.8 15 0.1 91 3 7 2
TWO-37/1 6.4 20 0.3 94 2 4 3
TWQ-37/2 8.1 87 0.2 95 2 4 4
TWO-37/3 8.8 83 0.1 95 2 3 4
TWO-38/1 5.9 19 0.3 96 3 1 1
TWO-38/2 4.9 15 0.1 95 2 3 1
TWO-38/3 53 15 0.1 96 2 3 1
TWO-39/1 6.5 30 0.3 94 3 3 0+
TWO-39/2 6.9 31 0.2 92 3 5 0+
TWO-39/3 7.2 22 0.1 92 2 6
TWO-40/1 6.6 21 0.3 97 1 3 1
TWQO-40/2 5.2 15 0.2 95 2 3 1
TWO-40/3 53 18 0.1 95 3 3 1
TWO-41/1 7.9 116 0.6 76 5 19
TWQO-41/2 8.3 118 0.7 67 11 23
TWO-41/3 8.5 101 0.5 68 2 |30
TWO-42/1 6.9 27 0.3 97 1 2 0
TWQO-42/2 5.6 16 0.1 97 1 2 0
TWO-42/3 5.4 17 0.1 97 1 2 0
TWO-43/1 5.6 19 0.2 95 2 3 0
TWQO-43/2 5.4 18 0.1 94 2 4 1
TWO-44/1 6.7 30 0.3 94 4 3 0+
TWO-44/2 6.9 20 0.1 94 2 4 0+
TWO-45/1 5.2 15 0.2 96 2 2 0
TWO-45/2 55 16 0.1 96 2 2 0
TWO-45/3 5.1 15 0.1 96 2 2 0
TWO-48/1 8.1 78 0.2 89 7 4 0
TWO-48/2 9.4 222 0.2 83 4 13 0
TWO-48/3 9.8 1287 0.1 76 5 19 4
TWO-55/1 8.8 114 0.4 76 12 | 12 9
TWO-56/1 8.4 131 0.5 60 | 11 | 30 3
TWO-60/1 8.6 41 0.1 94 4 3 0
TWO-60/2 8.9 123 0.5 37 | 43 | 21 21
TWO-60/3 8.7 109 0.4 68 | 20 | 12 3
TWO-60/4 | 10.7 2190 0.1 86 5 10 1
TWO-64/1 9.1 54 0.2 90 5 5
TWO-64/2 8.7 37 0.2 82 4 14
TWO-64/3 8.3 28 0.1 81 4 15
TWO-73/1 10.5 577 0.1 90 5 6 2
TWO-73/3 | 10.8 1310 0.0 90 4 7 1
TWO-73/4 | 109 1830 0.0 89 3 8 2
TWO-73/5 | 109 1890 0.0 88 4 9 1
TWO-80/1 9.1 108 0.5 69 | 17 | 14 21
TWO-80/2 8.9 113 0.7 61 29 | 10 2
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
TWO-80/3 | 10.6 1660 0.0 87 5 9 0
TWO-86/1 7.7 44 0.2 83 7 10
TWO-86/2 7.7 48 0.3 76 [ 18
TWO-87/1 10.4 642 0.1 92 3 5 1
TWO-88/1 9.0 110 0.6 61 23 | 16 21
TWO-88/2 8.1 315 0.5 54 | 30 | 16 11
TWO-89/1 8.4 121 0.5 59 30 | 11 10
TWO-91/1 8.7 85 0.5 80 9 12 7
TWO-91/2 8.8 117 0.5 81 5 14 6
TWO-92/1 8.7 44 0.2 89 4 8 0
TWQ-92/2 8.8 66 0.2 85 6 9 0
TWO-92/3 9.0 86 0.1 82 6 13 5
TWO-92/4 9.1 96 0.1 75 8 17 13
TWO-96/1 8.5 11 0.3 65 8 | 27 0
TWO-96/2 7.9 446 0.5 35 | 26 | 39 0
TWO-98/1 8.1 93 0.5 37 | 31| 32 0
TWQ-98/2 8.6 114 0.7 84 2 14 2
TWO-98/3 7.7 113 0.3 75 | 12 | 13 0
TWO-98/4 8.5 124 0.5 63 | 19 | 18 2
TWO-99/1 8.6 144 0.4 57 | 25 | 19 2
TWO-99/2 8.5 187 0.3 62 16 | 22 1

TWO-100/1 8.5 207 0.3 63 | 18 | 20

TWO-100/2| 8.2 56 0.2 58 1 41

TWO-100/3 | 7.7 188 0.6 37 | 25 | 38

TWO-100/4 | 7.7 135 0.5 38 | 16 | 46

TWO-1011 8.5 40 0.3 88 7 5

TWO-102/1 8.9 85 0.2 89 7 5

TWO-102/2 7.9 29 0.1 82 7 1

TWO-102/3| 8.3 175 0.5 48 | 16 | 37

TWO-102/4 8.2 32 0.1 85 7 8

TWO-1031 7.2 23 0.2 83 7 10 0
TWO-103/2| 8.8 108 0.4 77 |14 ] 9 21
TWO-103/3 7.4 25 0.1 82 [ 12 0
TWO-104/1 9.3 52 0.0 93 3 3 4
TWO-104/2 8.5 141 0.7 48 13 | 39 0
TWO-104/3 8.5 154 0.7 49 12 | 39 4
TWO-104/4 8.7 109 0.3 71 8 21 1

TWO-106/1 5.7 13 0.1 94 3 4

TWO-106/2 8.1 14 0.1 93 3 4

TWO-106/3 5.4 11 0.1 94 3 3

TWO-1131 7.5 27 0.1 91 1 9

TWO-113/2 7.9 25 0.1 86 9 5

TWO-1151 7.4 304 0.5 41 29 | 30

TWO-115/2| 7.6 163 0.4 50 | 16 | 34

TWO-115/3| 85 93 0.4 81 12| 7

TWO-115/4 8.2 56 0.1 68 11 21

TWO-136/1 8.4 108 0.7 66 | 24 | 10 7
TWO-136/2| 8.6 125 0.5 60 | 26 | 14 20
TWO-137/1 8.0 71 0.7 56 | 35 | 9 10
TWO-137/2 8.1 106 0.5 54 35 | M 0
TWO-138/1 8.5 129 0.6 52 | 28 | 20

TWO-1391 6.9 44 0.7 78 11 12

TWO-139/2| 6.7 31 0.4 53 | 19 | 28

TWO-139/3| 7.0 19 0.3 48 | 22 | 30

TWO-1401 6.6 30 0.2 82 12 6

TWO-14012| 6.6 33 0.2 69 | 11| 2

TWO-140/3 6.4 17 0.4 55 13 | 32

TWO-1411 5.9 46 0.3 81 10 9 0
TWO-141/2 6.2 28 0.2 65 9 26 0
TWO-141/3| 6.4 80 0.3 53 | 10 | 37 0
TWO-1421 5.7 63 0.4 75 17 8 0
TWO-142/2 6.2 209 0.3 57 18 | 25 0
TWO-142/3 8.2 143 0.2 59 15 | 26 3
TWO-143/1 5.8 25 0.2 87 7 6
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
TWO-143/2 5.2 23 0.1 83 7 10
TWO-143/3| 6.3 40 0.1 78 7 16
TWO-144/1 8.3 148 0.5 40 | 30 | 30 10
TWO-144/2 8.5 125 0.4 39 25 | 36 6
TWO-145/1 6.5 32 0.2 80 | 12 | 9
TWO-145/2 6.6 31 0.2 72 9 19
TWO-145/3 6.4 32 0.2 58 9 32
TWO-1461 7.0 80 0.4 71 13 | 16 0
TWO-146/2 | 6.2 80 0.4 66 | 11 | 23 0
TWO-146/3 | 6.7 89 0.3 48 | 10 | 42 0
TWO-146/4 7.5 85 0.2 52 12 | 36 0
TWO-1471 7.0 26 0.2 81 11 8
TWO-147/2 6.9 23 0.1 75 13 | 13
TWO-1481 8.3 159 1.1 33 27 | 39 21
TWO-148/2 8.6 118 1.2 45 27 | 28 21
TWO-148/3 5.6 149 0.4 28 14 | 58 21
TWO-1491 8.5 144 0.6 45 24 | 30
TWO-149/2 | 8.7 122 0.3 36 | 30 | 34
TWO-149/3| 8.9 106 0.2 16 | 63 | 20
TWO-160/1 8.6 80 0.3 79 8 14 1
TWO-160/2| 8.6 103 0.2 75 8 17 2
TWO-160/3| 8.6 117 0.2 65 | 15 | 20 13
TWO-161/1 8.3 96 0.3 70 9 | 2 5
TWO-161/2| 8.6 93 0.3 67 | 10 | 28 5
TWO-161/3 8.4 138 0.3 49 29 | 22 21
TWO-1621 7.2 55 0.3 81 10 9 0
TWO-162/2 71 118 0.3 64 11 25 0
TWO-162/3 7.0 174 0.2 64 10 | 26 0
TWO-163/1 8.1 206 0.2 79 9 12 0
TWO-163/2 | 7.9 107 0.3 63 9 | 28 0
TWO-163/3| 8.0 149 0.2 59 | 10 | 3 0
TWO-164/1 8.0 70 0.5 61 26 | 13
TWO-164/2 7.4 13 1.8 48 25 | 27
TWO-166/1 8.6 79 0.4 75 12 | 13 2
TWO-166/2 | 84 131 0.3 61 20 | 19 16
TWO-166/3 | 8.3 122 0.5 48 | 28 | 25 21
TWO-169/1 8.2 79 0.3 65 | 11 | 25
TWO-169/2 | 8.3 74 0.3 77 | 10 | 13
TWO-200/1 8.6 243 0.3 71 10 | 19 1
TWO-20012| 8.3 2580 0.4 57 | -37 | 80 3
TWO-206/1 8.7 107 0.5 50 | 19 | 3 16
TWO-206/2 | 8.7 101 0.6 48 | 19 | 33 19
TWO-206/3 8.7 110 0.3 44 24 | 32 21
TWO-208/1 6.9 72 0.5 64 | 16 | 19
TWO-208/2 71 116 0.4 58 16 | 26
TWO-208/3| 7.3 80 0.3 55 | 16 | 29
TWO-209/1 8.3 122 0.3 67 | 18 | 15
TWO-213/1 8.3 68 0.6 72 | 21 7 0
TWO-2141 8.7 64 0.3 81 9 10
TWO-214/2 8.3 45 0.2 78 9 13
TWO-214/3| 8.0 50 0.2 70 6 | 24
TWO-2211 8.5 88 0.6 73 14 | 13 1
TWO-221/2 8.4 64 0.4 64 14 | 22 0
TWO-221/3 8.3 151 0.4 65 11 25 0
TWO-2431 8.1 123 0.2 92 3 5 0
TWO-243/2 8.4 55 0.2 87 3 10 0
TWO-243/3| 85 62 0.1 87 3 10 0
TWO-246/1 6.9 63 0.3 96 2 2
TWO-246/2 8.8 25 0.1 95 2 3
TWO-246/3| 85 22 0.1 98 0 2
TWO-267/1 7.9 32 0.2 91 5 4
TWO-267/2| 7.5 18 0.2 920 4 6
TWO-267/3| 6.8 45 0.1 92 4 5
TWO-269/1 8.2 28 0.2 93 5 3 0
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Horizon pH E.C.{(1:2.5) O.C. [Sand| Silt [Clay| C.E.C. [CaCO3|Gypsum|pH (paste) E.C.(paste) Ca Mg Na K Cl S04 HCO3 Cco3
Reference | 1:2.5 | (microS/cm) 25°C | (%) (%) | (%) | (%) |{cmol+/kg)| (%) (%) 1:2.5 {microS/cm) 25°C {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l) {meg/l)
TWO-269/2| 8.0 35 0.2 90 4 6 0
TWO-2741 6.0 205 0.7 54 32 | 14
TWO-274/2 6.7 157 0.6 47 27 | 26
TWO-274/3| 6.8 64 0.4 39 | 23 | 38
TWO-2751 7.2 46 0.4 53 26 | 22 0
TWO-275/2 | 8.3 110 0.4 38 | 30 | 32 1
TWO-275/3 | 8.0 234 0.3 34 | 26 | 40 3
TWO-276/1 6.4 47 0.6 38 39 | 23
TWO-276/2 | 6.6 23 0.5 33 | 53 | 15
TWO-276/3| 6.0 32 0.3 33 | 25 | 42
TWO-2791 6.3 251 1.1 34 39 | 27
TWO-279/2 | 6.6 255 0.9 31 31 | 38
TWO-279/3 6.2 78 0.5 27 25 | 48
TWO-2821 8.3 119 1.4
TWO-282/2 | 84 131 0.6 62 6 | 32
TWO-282/3 8.4 58 0.5 54 24 | 22 2
TWO-283/0 | 8.4 69 0.6 63 | 21 | 17 6
TWO-284/1 8.3 56 0.6 48 | 27 | 25
TWO-284/2 | 6.0 29 0.5 43 | 25 | 33
TWO-284/3| 5.8 35 0.4 31 14 | 55
TWO-285/1 5.6 21 0.4 77 12 | 11
TWO-285/2 5.6 14 0.2 71 13 | 17
TWO-285/3 8.2 14 0.2 70 12 | 18
TWO-291/1 8.5 113 1.4 46 39 | 15 32
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