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RECONNAISSANCE SOIL. SURVEY

SUMMARY




SUMMARY

01. The reconnaissance soil survey of Tandjieskoppe Project covered an area of
55 976 hectares extending from Noordoewer settlement in the south to north of
Aussenkehs settlement over a distance of 65 kilometers, Tt is encompassed between
longitudes 17°:20” 10 17742’ E and laiitudes 28°:15” to 28°:45" § between contour line
350 meters a.sl on the Namibian bank of Orange River excluding the cropped and
presently under development areas.

02.  The project area lies within a very dry and hot climate, too dry for rainfed
agriculture, with an underlying geology of shales and mudstones over surface gravel
and stones, scanty vegetation, low population density and limited infrastructure.

03.  The soils are covered with gravel and stones on the surface as well as within
the calcareous soil profiles. These soils have high pH values, high sand content, poor
fertility, low available moisture holding capacity, high infiltration rates and subject to

wind erosion,

04, Twelve soil mapping units with subdivisions of deep, shallow and very shallow
soils were identified and classified according to the American and FAQ systems. The
land suitability classification was also modified to suit the project area local
conditions. Suitability of some selected crops was assessed.

05.  The survey identified the following areas with various soil kinds:

5978 ha (D) (10.68%):  of deep soils (61 ¢m to 150+ cm) which were
classified into nine mapping units.

3801 ha (S) (6.79%): of shallow soils (30 cm - 60 ¢m) which were
classified into three mapping units (S1 to 83).

6487 ha (VS) (11.59%): of shallow soils (<30 ¢m) which were classified
into two mapping units (VS1 and VS2).

39710 ha (M) (70.94%): of non-agricultural land (miscellaneous land types).




00, Land evaluation was made based on the resulis of the soil survey, topography,
proximity to irrigation water source and other relevant factors prevailing m: the
surveyed area. The results of land evaluation were used to classify land into various
classes according to their current suitability for irrigated production of high value tree
and field crops which are proposed for the Project. Land of classes S1 {currently
highly suitable land) and S2 (currently moderately suitable land) were not identified.
The following land classes were identified:

Class 83; (2160 ha; 3.86% of the total land area).

This is currently marginally suitable land consisting of three land
sub-classes according to the prevailing limitations in each sub-
class. The subclasses and limitations are;

= 83 mfp; with limitations of moisture deficiency (m), low
fertility (f) and adverse physical conditions particularly
presence of gravel, stones and boulders (p). The area of this
sub-class is 868 ha occurring in three adjacent locations close
to Noordoewer settlement.

= 83 mps, with limitations of moisture deﬁciency,"“’adverse
physical conditions and salinity (s). The area of this sub-class
is 344 ha occurring in two adjacent locations about mid-way
between Noordoewer and Aussenkehr Farm, designated the
Tandjieskoppe location.

= $3 mfa; with lmitations of moisture deficiency, low fertility
and sodicity (a). The area of this sub-class is 948 ha in one
large location in Aussenkehr Farm,

= All class 83 land has been selected for inclusion in the
Project. It is proposed to carry out land improvement
operations before any cropping takes place including removal
of stones and boulders, addition of organic matter and
leaching. These improvements would upgrade the land to
Class S2; moderately suitable

Class N1: 7377 ha; (13.18% of the total land area).

This is cutrently unsuitable land and includes five locations of
deep soils with a combined area of 3 576 ha. In addition all
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Class N2;

shallow soils 5 type), 3 801 ha, weaie

limitations leading ro unsuitability of land ues;

=

Sub-class N1 jmf  with severe lmitations of distant Incation

frorn the irrigation source (1), moisture deficiency and fow
fertifity. This sub-class covers an area of 250 ha of deep soils.

sub-class N1 tle; with severe limitations of topography (t),
distant location from the irrigation source and subject to
erosion (e). This sub-class is given to two locations of deep
soils with a combined area of 1 538 ha.

Sub-class N1 lma; with limitations of distant location from
the irrigation source, moisture deficiency and sodicity. This
sub-class covers an area of 666 ha of deep soils.

Sub-class N1 kmp; with Emitations of land tenure dispute (k),
moisture deficiency and adverse physical conditions. The total
area of this sub-class is 1 122 ha of deep soils.

Sub-class N1 ldm; with severe limitations of distant location
from the irrigation source, shallow soil depth (d) and
moisture deficiency. This sub-class includes all locations with
shallow soils, (3 801 ha).

It should be borne in mind that class N1 land (currently unsuitable
land) could be upgraded to Class S3 land (marginally suitable
land) if ameliorated to substantially reduce the limitations.
However, reduction of the severe limitations is usually very
expensive and must be preceded by detailed technical and
economic studies.

(46 439 ha 82.96% of the total land area).

This is permanently unsuitable land usually designated “non-
agricultural land” because of very severe limitations which render
land permanently unsuitable for cropping. This class includes 242
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ha oi desp soils which are eroded and subject to uncontroilable
wind erosion, 6 487 ha of very shallow soils and 39710 ha of
rscellaneous land fypes- such as mountains, hills, rock outcrops
and severely dissected terrain.

07.  Accordingly only land currently of Class 83 designation is recommended for
the Project; total area 2 160 ha.

Crop Suitability Rating:

08. Crop suitability (C8) is a rating of the different kinds of soils according to
their suitability for the production of specific crops. Well suited soils ars designated
CS1, moderately suited soils are CS2, poorly suited soils are CS3 and unsuited soils
are designated CS4. The crop suitability rating for the selected soils under the current
condition of the land is:

= 53 mip (868 ha, Noordoewer location), have CS2 rating for alf proposed
Crops.

= 83 mps (344 ha, Tandjieskoppe location) have CS2 rating for all crops
except tomatoes and onions which have C83 rating,

= 53 mfa (948 ha, Aussenkehr location) have CS2 rating for grapes, dates,
mango, lucerne, sweet melon and sweet potato, and CS2-3 rating for
tomatoes and onions.

09. After amelioration of soils, the land classification and crop suitability
potentials would be raised as follows:

Land Classification Potential:

= Mapping Unit D2 (S3 mfp); would be up-graded to sub-class §2 m.
= Mapping Unit D3 (S3 mps); would be up-graded to §2 m.

= Mapping unit D4 (83 mfa); would be up-graded to $2 m.
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Cyrop Suitability Potential:

= Mapping Unit D2 (potential land class S2 m) would have a potential crop
suitability rating of CS! for all crops; (area 868 ha, Noordoewer State
Irrigation Unit).

~ Mapping Unit D3 (potential land class $2 m) would have a potential crop
suitability rating of CS1 for grapes, dates, mangoes, lucerne, sweet melon
and sweet potatoes, and potential crop suitability rating C52 for tomato
and onion (area 344 ha, Tandjieskoppe State Irrigation Unit).

-, Mapping Unit D4 (potential land class 82 m) would have a potential crop
suitability rating of CS1 for grapes, dates,. mango, lucerne, sweet melon
and sweet potato; and potential crop suitability rating of CS1-2 for tomato
and onion (area 948 ha, Aussenkehr Irrigation Unit).

10.  Likewise land suitability classification and crop suitability rating would be
upgraded for class N1 (currently unsuitable land) if the main limitations of irrigation
water accessibility, land tenure and topography are removed or reduced. The
anticipated up-grading of Class N1 would be as follows:

Classification Classification

Mapping Unit Area Ha Current State Potential State

D1 250 Niimf S31m

D21 372 Nltmf S3tm

D31 1166 Nitle S3tle

D41 666 Nilma S31m

D5 1122 Nlkmp S31lm

S1 740 Nildm S31dm

S2 2399 Nlld m S31dm

S3 662 Nildm S31dm

Total 7377 - -

11, Crop suitability rating would be CS3 for all crops for mapping vnits D1, D21,
D31, D41 and D5. Mapping units S1, S2 and S3 would be unsuited for all tree crops
and lucerne (CS4) and poorly suited (CS3) for all vegetable crops.
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ANNEX 1

RECONNAISSANCE SOIL SURVEY - THE TANDJIESKOPPE
IRRIGATION PROJECT

VOLUME 2 - APPENDICES

INTRODUCTION

0.1 This volume contains the detailed technical information of the
recormaissance soil survey. Appendix I-II-1 includes profile descriptions which are
portraved according to international soil survey procedures and format.. Appendix I-

H-2 contains the soil analysis results. Maps are contained in appendix I-11-3.
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Saif Py

Informaiion o ihe site:

a) Profile numbey: T39
b} Soil name: D1
¢} Classifieation: Soil Taxonomy: Typic Petrogypsid
FAQ @ Petric Gypsisol
d) Location:  28:43:28 8§
17:39:57E
e) Elevation: 270 m.a.s.L.
) Land form:
1. Physiographic position of site: Flat,
2. Land form of surrounding country: Some ridges.
g) Slope on which profile is sited: 2%

h) Vegetation and / or landuse: Common grasses

General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common to abundant gravel
and few to common stones.

f) Evidence of erosion: None

Brief general description of the profile:

Relatively deep dark brown (moist) gritty loamy sands over yellowish brown

sandy clay loam calcareous soils. Weathering rock at about 70 cm depth.




1Y, Detaii

ed desceription of ihe sell profiie:

5-20 cim

20-40 cm

40-57 em

57-70 cm

70+ cm

idart brown (I0YR 3/3) moist; gritly loamy coarse sand; single grains;
loose maist, slightly sticky slightly plastic wet; shightly calcareous; elear

srooth boundary, Sample o, T39-1.

Dark brown (I0YR 3/3) moist; gritty losmy coarse sand; granular
structure; loose dry, loose moist, slighily sticky slightly plastic wet; about
60% fine gravel; slightly calcareous; smooth abrupt boundary; Sample

No. T39-2.

Dark yellowish brown (I0YR 4/4) moist; sandy clay loam to clay loam;
moderate fine subangular blocky; slightly hard dry, friable moist, sticky
and plastic wet; about 20% shales; strongly calcareous; clear wavy

boundary; Sample No. T39-3.

Dark grayish brown (I0YR 4/2) moist; sandy loam to clay loan; fine and
medium moderate subangular blocky; slightly hard dry, friable moist,
slightly sticky, slightly plastic wet: strongly calcareous, very few
secondary carbonates on gravel faces; smooth clear boundary, Sample

No. T39-4.
Dark brown (7.5 YR 3/2) moist; petrogypsic horizon.

Weathering rock.
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Soil Profile Description

Eformation on the site:

a) Profile numaber: T8
b) Soil name: D2
c) Classification: Soil Taxonomy: Fluventic Haplocambid
FAG: Fluvic Cambisol
d) Location: 28:42:24 8 17:37:15 8
e) Elevation: 180 m.a.s.1.
f Land form:
L. Physiographic position of site: Flat.
2. Land form of surrounding country: Flat, partly as air sirip
g} Slope on which profile is sited: 1%

h} Vegetation and / or landuse: Abundant grasses.

(veneral information on the soil:

a) Pareni material: Alluvial - colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Moist to a depth of 15 cm due to rain on
previous day.

d} Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant gravel and very few
stones.

f) Evidence of erosion: None

Brief general deseription of the profile:

Flat deep dark grayish brown sandy loam with some gravel and few stones on
surface and within the profile. Slightly calcareous at surface and strongly

calcareous below. Next to Noordoewer air strip.




V. Detailed description of the soil profife:

(-3 cm

3-17 em

17-49 ¢m

49-79 cm

Dark  yellowish  brown (I0YR 4/4) moist; gritty sandy texture,
struciurelsss,  loose dry, loose moist, none sticky and none plastic wet;
few to common medium and fine roots; slighily calcareous; diffuse

boundary; Sample No. T8-1.

Dark yellowish brown (I0YE 4.5/4) moist; sandy; structureless; loose
dry, loose moist, none sticky and none plastic wet; few fine roots;

strongly calcareous; gradual smooth boundary; Sample No. T8-2.

Dark yellowish brown (I0YR 4.5/4) moist, sandy with few stones; weak
fine subangular blocky, firm dry, frisble moist, none sticky and none
plastic wet; very few fine roots; very strongly calcareous; gradual smooth

boundary; Sample No. T8-3.

Dark yellowish brown (I0YR 4.5/4) moist; sandy with common stones;
weak coarse subangular blocky; hard dry, fiiable moist, stightly sticky
and slightly plastic wet; very strongly calcareous; gradual wavy

boundary; Sample No. T8-4.

79-125+cm Dark yellowish brown (I0YR 4.5/4) moist; sandy with common stones;

hard dry, friable moist, slightly sticky and slightly plastic wet; very

strongly calcareous, Sample No, T8-5.




Soil Profiie Description
L Information ou the site:
a( Profile number: T10
b( Soil name: 12
o Classification: Soil Taxonomy = Fluventic Haplocambid
FAGQ = Fluvic Cambisol
d) Location: 28:41:45 5
17:38:31E

e( Elevation: 220 m.a.s.].

f{ Land form:
1. Physiographic position of site: Broad water course (bed).
2. Land form of surrounding country: Gently sloping.

g) Slope on which profile is sited: 2%

h) Vegetation and / or landuse: Common green bushes.

I,  General information on the soil:

a) Parent material: Colluvial - alluvial.

b) Drainage: Weli drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common stones and few
boulders on the surface.

f) Evidence of erosion: None

IIl. Brief general description of the profile:

Deep brown to dark brown (moist) gritty sandy loam, none calcareous but with

secondary carbonates on stones surfaces, common stones in the profile,




EV. Detailed description of the soil profile:

G-12 cm

F7-47 om

42.65 cm

65-88 cm

£8-110 cm

Brown to dark brown (I0YR 4/3) moisi; gritty coarse sandy loam with
many gravel and noduoles; weal platy with single grains and fine nodules
and siones, loose dry, loose moist, none sticky and none plastic wet:

none calcareous, clear smooth boundary, Sample No. T10-1

Brown to dark brown {(I0YR 4/2) moist; platy tendency structure; gritty
coarse sandy loam with common to many gravel and few stones; none
sticky and none plastic; none calcareous but has secondary carbonates on

stones surfaces; diffuse boundary; Sample No. T10-2.

Same colour and texture as above but stones are more; hard dry, friable
moist none sticky and none plastic wet; none calcarecus but contains
secondary carbonates on stones surfaces; diffuse boundary; Sample No.

T10-3.

Same colour and texture but no stones; firm dry, friable moist shightly
sticky and slightly plastic; tendency to platiness; none calcareous; clear’

smooth boundary; Sample No. T10-4.

Same colour and texture with common stones, many gravel; massive;
very hard dry, friable moist, slightly sticky and slightly plastic wet; none
calcareous but with secondary carbonates on stones surfaces; Sample No.

T10-5.
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Soil Proiile Description

information on the sie:

a) Profile mumber: T11
b) Soil name: D2
¢} Classification: Soil Taxonomy = Fluventic Haplocambid.,
FAQ = Fluvic Cambisol
d) Location: 28:41:26 8
173853 E
e) Elevation: 230 m.a.s.1.
f) Land form:
1. Physiographic position of site: Wide water coarse (bed).
2. Land form of surrounding country: Sloping from mountains.
g) Slope on which profile is sited: 2%

h) Vegetation and / or landuse: Common green shrubs.

General information on the soil:

a) Parent material: Coliuvial - alluvial
b) Drainage: Well drained
¢} Moisture conditions in the soil: Dty

d) Depth of ground water table; Deep

e) Presence of surface stones or rock outcrops: Abundant gravel and stones

and few boulders,

) Evidence of erosion: None

Brief general description of the profile:

Deep brown to dark brown (moist) coarse gritty loam, none calcareous, with

many stones inside the profile.




Y. Deiailed description of the seil profifes

0-13 cm  Brown to dark brown (I0YR 4/3) moist; coarse gritty loamy saund with
many gravel; very weak fine subangular blocky; loose dry, Joose moist,
none sticky and none plastic wet; few to common medium roots; none

calcareous; clear wavy boundary; Sample No. TI-1.

13-50 cm Same colour and texture as above bui with few boulders and comnion to
many stories; same consistence as above; none calcareous; clear smooth

boundary; Sample No, T11-2.

50-85 cm  Same colour, texture and consistence as above with stones more than
70% inside the profile; none calcareous; diffuse boundary; Sample No.

T11-3.

85-135cm  Same as above but with abundant stones; none calcareous; Sample No.

T11-4,
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sHie Descrintion

Information en the sise:

a) Profile number: T15
b) Seil name: D2
¢} Classification: Soil Taxonomy = Fluventic Haplocambid
FAQ = Fluvic Cambisol
d) Location:  28:41:27 8
17:35:54 E
¢) Elevation: 170 m.a.s.1.
f) Land form:
1. Physiographic position of site: Almost flat.
2. Land form of surrounding country: Almost flat.
g) Slope on which profile is sited: 1%

h) Vegetation and / or landuse: Many green bushes.

General information on the soil:

a) Parent material:Colluvial - alluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common stones.

1) Evidence of erosion: Small water channels.

Brief general description of the profile:

Deep brown over dark brown sandy soil with abundant gravel within the
profile, slightly calcareous at surface and strongly calcareous below, platy

tendency.
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1V. Detailed description of the soil profile:

{-36 tin

36-64 cm

64-102 cm

102-130 cm

Dark brown (I0YR 3/3) moist; gritty sandy texture; platy tendency and
weak medium subangular blocky structure with many gravel and
abundant shales fragments; loose dry, loose moist, none siicky and
none plastic wet; common fine and few medium roots; calcareous

matrix; clear wavy boundary, Sample No. T15-1.

Brown to dark brown (I0YR 4/3) moist; sandy loam; platy tendency
with abundant gravel (40%); firm dry, friable moist, sticky and plastic
wet; strongly calcareous; diffuse boundary; Sample No, T15-2.

Brown to dark brown (I0YR 4/3) moist; loamy fine sand; platy
structure with abundant gravel ( 50% ); hard dry, friable moist, slightly
sticky and slightly plastic wet; strongly calcareous; clear smooth

boundary; Sample No. T15-3.

Brown to dark brown (I0YR 4/3) moist; gravelly loamy sand; massive
with abundant gravel and common stones; hard dry, friable moist, none
sticky and nonc plastic wet; strongly calcareous matrix;, Sample No.

T15-4.
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Soll Profile Descrintion

Eo Jaforssation o fhe siie:

a) Profile number: T14
b} Soil name: 2
¢} Classification: Soil Taxonomy : Fluventic Haplocambid
FAQ : Fluvie Cambisol
d) Location:  28:41:14 §
173520 E
e) Elevation: 185 m.a.s.l.
f) Land form:
1. .Physiographic position of site: Ridge
2. Land form of surrounding country: Sloping with few ridges.
g) Slope on which profile is sited: 3-4%

h) Vegetation and / or landuse: Very few bushes.

II. General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant stones and gravel
and common boulders.

f) Evidence of erosion: Small water channels

ITE. Brief general description of the profile:

Dark brown loamy sand with common gravel over dark yellowish brown
loamy sand over stoney layer under which loamy sand layers with gravel

accur,

12




Y. Deiailed dess

iotion of the soil profi:

0-7 em

F-27 oem

22-54 ¢m

Dark brown 7.5YR 3/2 moist; loamy sand with common gravel; weal
fine subangular blocky parting into fine crumbs; slighily hard dry, very
friable moist, slighily sticky and slightly plastic wet; strongly caicareous
matiix, secondary carbonates on gravel surfaces; gradual smooth

boundary,

Dark brown 7.5YR 3/2) moist; loamy sand with few gravel, same
consistence  as above; same calcareousness reaction; clear wavy

boundary,
Dark vellowish brown [0YR 4/4 moist; loamy sand with abundant gravel,

stones and consolidated shales plates, few boulders; strongly calcareous

matrix with secondary carbonates;

13
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Sail Profile Description

Information on the site:

a} Profile number: T59
b} Soil name: D2
o) Classification: Soil Taxonomy: Fluventic Haplocambid
FAQ : Fluvic Cambisol
d) Location: 28:31119 8
17:28:31E
¢) Elevation: 310 m.a.s.l.
f) Land form:
1. Physiographic position of site: Gently sloping
2. Land form of surrounding country: Flat with small ridges of stones
and boulders.
2) Slope on which profile is sited: 2%

h) Vegetation and / or landuse: Common grasses.

General information on the soil:

a) Parent mateial; Colluvial - alluvial

b) Drainage: Well drained

¢} Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e} Presence of surface stones or rock outcrops: Abundant gravel, common
stones and few boulders on small ridges.

f) Evidence of erosion: Small water channels.

Brief general description of the profile:

Deep dark brown (moist) gritty coarse sandy loam, calcareous, no secondary
carbonates, with few boulders and stones in the profile and abundant gravel on

surface.
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RY. Detailed description of the soil profile:

0-17 em

17-35 om

35-78 ¢in

Daik brown (I0YR 3/3) moist; gritty coarse sandy loam; weak fine
subangular blocky with few stones (5%); loose dry, loose moist, nene
sticky and none plastic wet; slightly calcareous; few fine roots, clear

smooth boundary; Sample No, T59-1.

Dark brown (16YR 3/3) moist; gritty coarse sandy loam; very weak fine
subangular and angular blocky structure with few stones and boulders;
loose, none sticky and none plastic wet; clear wavy boundary, Sample

No. T59-2.

Brown to dark brown (I0YR 4/3) moist; gritty coarse sandy loam; very
weak coarse and medium subangular blocky parting into fine subangular
blocky; very hard dry, firm moist, slightly sticky and shghtly plastic wet;
calcareous matnix, secondary carbonates on stones surfaces; diffuse

boundary; Sample No. T59-3.

78-100 cm Brown to dark brown (I0YR 4/3) moist; gritty coarse sandy loam;

160-125 cm

massive with few boulders and stones; hard dry, friable moist, slightly
sticky and slightly plastic wet; strongly calcareous, secondary

carbonates on stones surfaces; diffuse boundary; Sample No, T59-4.
Dark brown (I0YR3/3) moist; gritty coarse sandy loam; massive, few

boulders and stones; calcareous, secondary carbonates on stones

surface; Sample No, T59-5.
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Soil Protile Description

L mEr

Information on the sife:

aj Profile number: T24
by Soil name: D3
¢) Classification: Soil Taxonomy: Typic Haplocalcid
FAG : Aridic Caleisol
d) Location:  28:40:47 S
17:32:30E
e) Elevation: 240 m.a.s.1.
) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Sloping, small ridges.
g) Slope on which profile is sited: 6%

h) Vegetation and / or landuse: Common bushes.

General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢} Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outerops: Common to many stones

f) Evidence of erosion: Small water channels particularly between ridges

Brief general descrintion of the profile:

Deep dark yellowish brown gravelly sandy soil, slightly calcareous at surface

and very strongly calcareous below, resting on rock at 100 cm depth.
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V. Petailed descripiion of the soil profije:

0-19 ¢cra

19-38 om

38-63 em

63-100 cm

100 cm

Dark yellowish brown (I0YR %) moist; gritiy sandy and gravelly sandy
texture; structureless; loose dry, loose moist, none sticky and none
plastic wet; few medium and fine roots; slightly calcareous; clear wavy

boundary; Sample No. T24-1.

Drark yellowish brown (I0YR 4/4) moist; gravelly loamy sand; weak fine
subangular blocky with about 15% gravels; firm dry, friable moist,
slightly sticky and slightly plastic wet; few fine and medium roots; very

strongly calcareous; diffuse boundary; Sample No. T24-2.

Dark yellowish brown (I0YR 4/4) moist; gravelly loamy sand; weak fine
subangular blocky with about 25% gravel, firm dry, friable moist,
slightly sticky and slightly plastic wet; very few medium roots; very
strongly calcareous; diffuse boundary; Sample No. T24-3.

Dark yellowish brown (I0YR 4/4) moist; gravelly loamy sand with
about 25% gravel and stones; massive; very hard dry, fiiable moist,
slightly sticky and slightly plastic wet, very strongly calcareous; clear

smocth boundary; Sample No. T24-4,

Rock
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IL.

S0il Profile Description

Taformation on the site:

a) Profile number: T34
by Soil name: D3

¢} Classification: Taxonomy: Typic Haplocalcid

FAQ: Aridic Caleisol

d) Location:  28:40:21 §
17:30: 53 B
e} Elevation: 203 m.a.s.1.
f) Land form;
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Sloping small stoney ridges.
g) Slope on which profile is sited: 2%

h) Vegetation and / or landuse: Common grasses,

General information on the soil:

a) Parent material: Colluvial - alluvial

b) Drainage: Well drained.

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant gravel and many
stones.

f) Evidence of erosion: Small water channels.

I Brief general description of the profile:

Relatively deep dark yellowish brown sandy soils over weathering shales at
about 50 cm depth on consolidated stones on rock. Slightly calcareous at

surface and strongly calcareous at subsoil,
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EY. [Detailed description of the soil profile:

0-9 ¢ Dark yellowish brown (I0YR 3/4 ) moist; gritty sand; structureless; loose
dry, loose moist, none sticky and none plastic wet; very few fine and

medium roots; slightly calcareous; diffuse boundary; Sample No. T34-1.
9-18 cin Dark yellowish brown (J0YR 3 /4 ) moist; gritty sand; coarse columanar
and prismatic structure extending down through the weathering shales
horizon and breaking into fine and medium sirong subangular blocks; hard
dry, fiiable moist, slightly sticky and slightly plastic wet; strongly
calcareous; clear wavy boundary, Sample No, T34-2,
18-49 em Dark yellowish brown (J0YR 4/4) moist; loamy gritty sand with common

weathering shales (40%), massive; very hard dry, very firm moist, sticky

and plastic wet; strongly calcareous; diffuse boundary; Sample No. T34-3,

49-87 cm Weathering shales (95%)

87-96 cm Consolidated stones.

96 cm Rock

19




EB

Soit Protile Description

Information on the site:

a) Profile number: T78
b Soil name: 133

¢} Classification: Soil Taxonomy: Typic haplocalcid

FAG ; Aridic Calcisol

d) Location:  28:17:00 §
17:26:46 E
e) Elevation; 304 m.a.sl
) Land form:
1. Physiographic position of site: Bottom of sand dune
2. Land form of surrounding country: Sand dunes.
g) Slope on which profile is sited: 3u4%.

h} Vegetation and / or land use: Common shrubs and abundant grasses.

1. General information on the soil:

1118

a) Parent material: Aeolian

b) Drainage: Perfectly drained.

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e} Presence of surface stones or rock outcrops: Very few stones.

f) Evidence of erosion: Wind erosion.

Brief general description of the profile:

Deep dark grayish brown over olive brown coarse sandy soil, slightly
calcareous at surface and very strongly calcareous below. Rock at about 97 cm

depth.
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V. Detailed descrintion of the sojf profile:

0-26 cmi

26-57 cm

52-75 cm

75-97 ¢cm

97 cm

Bark  grayish brown (2.5Y 4/2} moist; coarse sand: stiuciureless; (single
grains); loose dry, loose moist, none sticky and none plastic wet; slightly

calcareous; clear simooth boundary; Sample No, T78-1.

Dark grayish brown (2.5 ¥ 4/2) moist; coarse sand; weak platy tendency;
loose dry, loose moist, none sticky and none plastic wet: very strongly

calcareous; diffuse boundary; Sample No, T78-2.

Olive brown (2.5 Y4/4) moist; coarse sand; massive; hard dry, friable
moist, none sticky and none plastic wet; very strongly calcareous; clear
wavy boundary; Sample No. T78-3.

Olive brown (2.5Y4/4) moist; coarse sand; massive; hard dry, friable

moist, none sticky and none plastic wet; very strongly calcareous; clear

wavy boundary to rock; Sample No. T78-4,

Rock
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Il

Sail Profile Descrintion

ez

Information on the sie:

a)y Profile nomber: T79
8) Soil name: D3
¢) Classification: Soil Taxonomy: Typic Haplocalcid
FAQ : Aridic Caleisol
d) Location: 28:16:00 8
172541 E
¢) Elevation: 225 m.a.s.l.
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Small ridges
g) Slope on which profile is sited: 3-4%

h) Vegetation and / or land use: Few small grasses and shrubs

General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry.

d) Depth of ground water table: Deep

e} Presence of surface stones or rock outcrops: Few stones, common to many
gravel

f) Evidence of erosion: None

Brief general description of the profile:

Deep olive brown soil, extremely hard (cemented) dry, flaking and friable
when moist. Slightly calcareous at surface and strongly calcareous at subsoil.

Hard enough to be dug by pick-axe when dry.
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1V, ietailed description of the soil profiic;

Gel8om  Obve brown (2.5Y 4/4) moist; sandy loam; strong fine and medum
subanguiar  blocky structure; exiremely hard dry, friable moist, none

sticky and none plastic wet; shghtly calcareous matiix; diffuse boundary,
18-40 em Olive brown (2.5Y 4/4) moist; sandy loam, strong medium subangular
blocky structure; extremely hard dry; friable moist; none sticky and none

plastic wet; strongly calcareous mairix; diffuse boundary.

40-T0 cm  Olive brown (2.5Y 4/4) moist; same texiure and  structure and

consistency as second horizon.

70-95 em Olive brown (2.5Y 4/4) moist, sandy loam; massive; extremely hard dry,

friable moist, none sticky and none plastic wet; strongly calcareous.

95 ¢in Consolidated stones.
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B o oo

soil Profile Description

i lIeformation on the sito:

a) Profile number: T81
b} Soil name: D3
¢) Classification: Soil Taxonomy: Typic Haplocaleid
FAO : Aridic Caleisol
d) Location:  28:15:30 8
17:26:34 B
¢} Elevation: m.a.s.L
fy Land form:
1. Physiographic position of site: Ridge
2. Land form of surrounding country: Ridges and sand dunes
g) Slope on which profile is sited: 5%

h) Vegetation and / or land use: Common shrubs.

1. General information on the soil:

a) Parent material: Colluvial - acolian

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e} Presence of surface stones or rock outcrops: Common to many stones

f) Evidence of erosion: None.

ITl. Brief general description of the profile:

Deep olive brown soil, extremely hard and cemented when dry, hardly
breakable by pick-axe, when moist it flakes and becomes friable, surface

slightly calcareous and subsurface layers strongly calcareous.
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Y. Detailed deserivtion of the soil profile:

0-20 cm

20-57 cm

57-93 em

93 ¢m

Olive  brown (2.5Y4/4) moist; sandy loam; strong fine and medium
subanagular blocky structure; extremely hard dry, friable moist, none
sticky and none plastic wet; slightly calcareous; smooth boundary.

Olive brown (2.5 Y 4/4) moist; sandy loam; massive; extremely hard dry,
friable moist, none sticky and none plastic wet; strongly calcareous;
diffuse boundary.

same as second horizon.

Consolidated stones.
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II.

1.

Information on ihe siie;

a) Profile nuwber: T51
b} Seil name: D4
¢} Classification: Soil Taxonomy: Typic Torrifluvent
FAO : Aridic Fluvisol
d) Location: 28:37:35 5
17:28:27E
e) Elevation: 305 m.a.s.l.
f) Land form:
1. Physiographic position of site: Gently sloping eastwards
2, Land form of surrounding country: Almost flat.
g) Slope on which profile is sited: 1-2%

h) Vegetation and / or landuse: Abundant short and common tall grasses.

General information on the soil:

a) Parent material: Colluvial - alluvial

b) Drainage: Well drained.

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Few stones and gravel.

f) Evidence of erosion: None.

Brief general description of the profile:

Deep light brown (7.5YR 6/4) moist, gritty coarse sandy loam over reddish
heavy sandy loam, none calcareous at surface and strongly calcareous at lower

horizons.
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Y, Deiatled descviption of the soll profife:

0-1Z ¢ Light brown (7.5YR 6/4) dry, bvown io dark brown (7.5YR 4/4) motst;
gritty coarse sandy loam; structureless; loose dry, soft moist, shightly
sticky and slightly plastic wet; common t¢ many fine fragments; none
calcareous matrix; common fine and few medium roots; animal pores;

clear smooth boundary; Sample No. T51-1.

12-45 cim Reddish yellow (7.5YR 6/6) dry and dark brown to strong brown
(7.5YR 4/5) moist, gritty heavy sandy loam; weak medium subangular
blocky structure; few gravel and very few siones; very hard dry, friable
moist, sticky and plastic wet; strongly calcareous matrix; very few fine

roots; diffuse boundary; Sample No. T51-2.

45-140 cm Brown to strong brown (7.5YR 4/5) moist; heavy sandy loam; massive;
common gravel and few stones; very hard dry, friable moist, sticky and
plastic wet; strongly calcareous matrix, common to abundant calcium

carbonate concretions, Sample No. T51-3.
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TIL.

Soil Profile Description

Information on the sile:

a} Profile mumber: T53
by Soil name: 34
¢} Classification: Soil Taxonomy: Typio Torrifluvent
FAG : Aridic Fluvisol
d) Location:  28:34:00 5
17:28:00 E
e) Elevation: 310 m.a.s1,
f) Land form:
1. Physiographic position of site: Gently sloping towards east
2. Land form of surrounding country: Flat.
g) Slope on which profile is sited: 1%

h) Vegetation and / or land use: Abundant to many short grasses

General information en the seil:

a) Parent material: Colluvial-alluvial

b) Drainage: Well drained

¢} Moisture conditions in the soil; Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops:

f) Evidence of erosion: None.

Brief general description of the soil profile:

Deep brown to dark brown (75YR 4/4 Ymoist gritty coarse sandy loam, none

calcareous at surface and strongly calcareous at the subsoil layers.
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1V. Detailed description of the soil profile:

0-24 cm

24.-44 om

4477 cm

77-150 cm

Brown to dark brown (7.5¥YR 4/4) moist: gritty coarse sandy loam:
weak coarse subangular blocky parting into weak granular structure;
hard dry, friable moist, slightly sticky and slightly plastic wet; few to
common medium roots; none calcarecus matrix; gradual wavy

boundary; Sample No.T53-1.

Brown to dark brown (7.5YR 4/4) moist; gritty sandy loam; very weak
coarse subangular blocky structure; very hard dry, friable moist, slightly
sticky and slightly plastic wet; very few fine roots; few gravel; strongly

calcareous; diffuse boundary; Sample No. 753-2.

Brown to dark brown (7.5 YR 4/4) moist; gritty sandy loam; massive;
common gravel and few stones; strongly calcarecus, common calcium

carbonate concretions; diffuse boundary;, Sample No. T53-3,
Brown to dark brown (7.5YR 4/4) moist; gritty sandy loam, massive;

strongly calcareous; common calcium carbonate concretions: Sample

No T53-4.
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Scil Profile Description

i. Information on the site:

a) Profile number; T54
b) Soil name: 14
¢) Classification: Soil Taxonomy: Typic Torrifluvent
FAO : Aridic Fluvisol
d) Location: 28:34:00 8
17:28:00 E
e) Elevation: 300 m.a.s.l.
f) Land form:
1. Physiographic position of site: Almost flat
2. Land form of surrounding country: Mountains
g) Slope on which profile is sited: 1%

h) Vegetation and / or landuse: Common green bushes and dry grasses

II. General information on the soil:

a) Parent material: Colluvial - alluvial

b) Drainage: Well drained

c) Moisture conditions in the soil: Dry.

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant gravel.

f) Evidence of erosion: None.

1Il. Brief general description of the soil profile:

Deep brown to dark brown (7.5YR 4/4 )moist gritty loamy coatse sand

throughout, none calcareous, gravel and stones within the profile.
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IV. Detailed description of the soil profile:

0-15 cm Brown to dark brown (I0YR. 4/3) molst; gritty loamy coarse sand;
single grains; loose dry, loose moist, tone sticky and non plastic wet;

none calearcous matrix; abrupt smooth boundary; Sample No. T54-1.

1536 em  Brown to dark brown (I0YR 473y moist; loamy coarse sand with
abundant fragments (about 50%); very hard dry, fiiable moist, none
sticky and none plastic wet; none calcareous matrix; abrupt smooth

boundary; Sample No. T54-2.

36-57em  Brown to dark brown (I0YR 4/3) moist; loamy coarse sand with
abundant fragments (about 90%) and few to common stones, none

calcareous matrix; diffuse boundary; Sample No. T54-3.

37-130+ ¢cm Brown to dark brown (I0YR 4/3) moist; loamy coarse sand with few
stones and common gravel alternating with soil layer; very hard dry,
friable moist, none sticky and none plastic wet: none calcareous matsix;
Sample No. T54-4.

31




1.

Soil Profile Description

Teiormation an the gite:

a) Profile number: 157
b} Soil name: D4
¢} Classification: Soil Taxonomy: Typic Torrifluvent
FAO : Aridic Fhavisol
d) Location:  28:3L05 8
17:26:49 E
¢) Elevation: 245 m.a.s.l.
f) Land form:
1. Physiographic position of site: Flat.
2. Land form of surrounding country: Flat broad valley
£) Slope on which profile is sited: 1%

h} Vegetation and / or land use: Abundant grasses and common green shrubs

General information on the soil:

a} Parent material: Alluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Few stones

f) Evidence of erosion: Small water channels.

Brief general description of the profile;

Deep reddish brown (7.5YR 5/4) moist,. gritty loamy sand over yellowish red
gravelly clay loam, slightly calcareous at top and strongly calcareous with

accumulation of calcium carbonate concretions in subsoil layers.
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1V, Detailed descyintion of the soil profile;

LAY sl

36-58 cin

58-125+ cm

Reddish brown (5YR 4/4) moist; pritty loamy sand; structureless,
inwse dry, loose moist, none sticky and none plastic wet; fow fine and
mediu voots; slightly calcareous; diffuse boundary; Sample No.

T57E

Reddish brown (SYR 4/4) moist; gritty loamy sand; weak to moderate
tine subangular blocky; loose dry, friable moisi, slightly sticky and
slightly plastic wet; few fine roots; strongly calcareous matrix; clear

smooth boundary; Sample No. 157-2,

Yellowish red (5YR 4/6) moist; gravelly clay loam with common
gravel and few stones; massive; nard dry, friable moist, sticky and
plastic wet; very strongly calcarecus matrix with accumulation of
white calcium carbonate concretions; diffuse boundary; Sample No.,
T57-3.

Yellowish red (5YR 4/6) moist; gravelly clay loam; massive with
common gravel and few stones; very hard dry, friable moist, sticky
and plastic wet; very strongly calcareous matrix with accumulation of

white calcium carbonate concretions; Sample No. T57-4.
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Information on the site:

a) Profile number; T73
b) Soil name: 14
¢} Classification: Soil Taxonomy: Typic Torrifluvent
FAQ : Aridic Fluvisol
d) Location:  28:36:38 §
17:28:15E
e) Elevation: 250 m.a.s.l.
f) Land form:;
1. Physiographic position of site: Flat.
2. Land form of surrounding country: Flat broad valley
g) Slope on which profile is sited: 1%
h) Vegetation and / or land use; Common green bushes, shrubs + abundant

grasses.

General information on the soil:

a} Parent material: Alluvial - Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant stones.

f) Evidence of erosion: Water channels.

Brief oeneral description of the profile:

Deep brown to dark brown gritty sandy soil with abundant fine gravel, none

calcareous at top and strongly calcareous below.
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iV, Betalled description of the soil profiie:

e 0 i

16-38 em

38-77 cm

77-119 cm

119+ cm

Beown {o dark brown (7.5YR 4/4) moist; pritty sandy with few stonss
and commncn to sbundant gravel; loose dry, loose moist, none sticky
and pone plastic wet: abundant fine and medium roots; noge

caicarcous matriz; clear smooth boundary; Sample No. T73-1.

Brown io datk brown (7.5YR 4/4) moist; gritty sandy texture with
abundant fine gravel;, hard dry, fiiable moist, none sticky and none
plastic wet; common fine and medinm 1o0is; none calcareous matrix:

clear smooth boundary; Sample No. T73-2.

Brown to dark brown (7.5YR 4/4) moist; sandy loam with common
stones (about 30%); very hard dry, friable moist, slightly sticky and
slightly plastic wet; strongly calcareous matrix; secondary carbonates

on stones sutfaces; diffuse boundary; Sample No. T73-3,

Brown to dark brown (7.5YR 4/4) moist; sandy loam with gravel
(about 40%), very hard dry, friable moist, slightly sticky and slightly
plasiic wet; strongly calcareous matrix; secondary catbonates on

gravel surface; Sample No. T73-4,

Consolidated stones

35




1.

IL

1.

Informution on the siie;

a) Profile number: T8

b} Soil name: 135
¢} Classitication: Soil Taxonomy: Typic Haplocambid
FAG : Aridic Cambisol
d) Location: 28:24:57 §
17:26:11 E
) Elevation: 180 m.a.s.1.
f) Land form:
1. Physiographic position of site: Gently sloping
2. Land form of surrounding country: Flat, Government Mangoes
orchard, Aussenkchr.
g) Slope on which profile is sited: 2%

h} Vegetation and / or land use: Mangoes frees

General information on the soil:

a) Parent material: Colluvial

b) Drainage: Moderately well drained.

¢) Moisture conditions in the soil: Moist at 30 cm due to pivot irrigation
d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Cleared

) Evidence of erosion: None.

Brief general description of the profile:

Deep dark brown (moist) gritty sandy soil over brown to dark brown gritty
sandy with soapy feeling when moist, slightly calcareous throughout, few

stones inside the profile.
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1V, Detailed description of the soil profile;

-7 om

7-37 cin

37-65 cin

65-90 cm

90-130+ cm

Dark trown (I0YR 3/3) moist; gritty sandy soil; fine crumby struciure;
toose  dry, foose moist, none sticky and none plastic wet; few medium
ek £ et e e e F e e s £l . ) . \
and flue voots; slightly calcarsous matrix with secondary carbonates

on the few gravel suifaces; clear smooth boundary; Sample No. 68-1.

Dark brown (I0YR 3/3) moist; gritty sandy soil,; weak subangular
blocky structure; firm dry, friable moist, none sticky and none plastic
wet; few to common gravel and few stones; slightly calcareous matrix
with secondary carbonates on stone surfaces; clear wavy boundary;

Sample No. 68-2.

Brown to dark brown (10YR 4/3) moist; gritty sandy soil with soapy
feeling when moist; and about 0% stones; massive; very hard dry,
firm moist, slightly sticky and slightly plastic wet; slightly calcareous
with secondary carbonates on stones surfaces; clear irregular to wavy

boundary; Sample No. T68-3.
Colours, texture, structure and consistence as horizon above; about
20% stones; same calcareous reactions as above; diffuse boundary;

Sample No. T68-4.

Same colour, texture, structure, consistence, calcareousness as

horizons above; very few stones; Sample No. T68-5.
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HI.

Soii Profile Description

Information ou the site:

a) Profile number: T69
b} Soil name: D3
¢) Classification: Soil Taxonomy: Typic Haplocambid
FAO : Aridic Cambisol
d) Location:  28:22:42 §
17:25:41 F
e) Elevation: 145 m.a.s.l.
f) Land form:
1. Physiographic position of site: Gently sloping
2. Land form of surrounding country: Gently sloping,.
g) Slope on which profile is sited: 2%

h) Vegetation and / land use: Many small grasses and few bushes.

General information on the soil:

a) Parent material: Alluvial - colluvial

b) Drainage: Well drained

¢} Moisture conditions in the soil: dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant gravel and many
stones.

f) Evidence of erosion: None.

Brief zeneral description of the profile:

Deep brown to dark brown (moist) sandy soil with gravel and few stones,

throughout, moderately and strongly calcareous.
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1V. Detailed description of the soil profile:

Q45 em

15-67 ¢in

67-150+ cm

Brown to dark brown (I0YR 4/3) moist; sandy soil with comnmon to
many gravel and stones (about 40%); structureless; loose dry, loose
motst, none sticky and none plastic wet; few fine roots, moderately

calcarsous; clear wavy boundary; Sample No. T69-1.

Brown to dark brown (I0YR 4/3) moist; sandy soil with few stones
and some pockets of gravel, strong fine and medium subangular
blocky structure; very hard dry, friable moist, none sticky and none

plasticwet; strongly calcareous; diffuse boundary; Sample No. T69-2.

Brown to dark brown (I0YR 4/3) moist; sandy soil with few
stones;strong  fine and medium subangular blocky structure; very hard
dry, firm moist, none sticky and none plastic wet; strongly calcareous;

Sample No. T69-3 (67-100 cm) and T69-4 (100-150cm).
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- IIL

Soil Profile Descrintion

Informadion on the site:

a} Profile number: T70
b) Soil name: D5 |
c¢) Classification: Soil Taxonomy: Typic Haplocambid
FAO : Aridic Cambisol
d) Location: 28:22:30 8
17:25:29E
e) Elevation: 145 m.a.s.].
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Small ridges, boulders and stones.
g) Slope on which profile is sited: 3%

h) Vegetation and / or landuse: Common to many small grasses

General information on the soil:

a) Parent material: Colluvial

b) Drainage : Well drained.

c) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant stones and gravel.

f) Evidence of erosion: None.

Brief general description of the profile:

Deep dark brown (moist) over dark yellowish brown gritty sandy soil with

gravel at the upper layers and stones below, strongly calcareous throughout.
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IV. Detailed description of the soil profile:

0-10 cm

10-28

28717 cm

T7-1374+ cm

Dark brown (I0YR 3/3) moist; gritty sandy fexture; weak fine
subangular blocky structure; loose dry, loose moist, none sticky and

none plastic wef; strongly calcareous; diffiise boundary;

cimn Dark brown (I0YR 3/3) moist; gritty sandy texture with few gravel
and stones;, weak fine and medium subangular blocky structure; firm
dry, filable moist, none sticky and none plastic wet, strongly

calcareous; diffuse boundary,

Dark yellowish brown (I0YR 4/4) moist; gritty sandy soil with
common gravel; weak fine subangular blocky structure; very hard dry,
firm moist, slightly sticky and slightly plastic wet; strongly calcareous,

clear smooth boundary.
Dark yellowish brown (I0YR 4/4) moist; gritty sandy soil with

common stones, extremely hard diy, very firm moist, slightly sticky

and slightly plastic wet; strongly calcareous matrix.
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Soil Profile Description

1. Information on the site:

a) Profile number: T74
B} Soil name: DS
¢) Classification: Soil Taxonomy: Typic Haplocambid
FAQ : Aridic Cambisol
d) Location: 28:22:17 8
17:26:36 E
¢) Elevation: 218 m.a.s.l,
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Gently sloping.
g) Slope on which profile is sited: 4%

h) Vegetation and / or land use: Common small dry grasses,

1. General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant gravel and common
stones.

f) Evidence of erosion: None.

I#1. Brief general description of the profile:

Deep dark brown (moist) sandy soil with common platy shales on grave! and
stones gritty sandy layers, slightly to moderately calcareous, with secondary

carbonates.
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EV. Detailed description of the soil profile:

0-8 ¢m

8-53 cm

53-97 cm

97-120 cm

Dark brown (I0YR 3/3) mioist; sandy sotl with common platy shales and
gravel and stones; platy tendency; loose dry, loose moist, none sticky
and none plastic wet, few medium roots; slightly to moderately

calcareous and secondary carbonates; gradual wavy boundary; Sample

No. T74-1.
Dark brown (JOYR 3/3) moist; sandy soil with common gravel and few
stones, structure and consistency as above; secondary carbonates,

gradual smooth boundary; Sample No. T74-2.

Similar to horizon above except with abundant gravel and common

stones; Sample No. T74-3.

Dark brown (I0YR 3/3) moist; very gritty sandy texture with gravel and

stones and secondary carbonates, Sample No. T74-4.

43




IL.

L

Sojl Profile Description

Information on the site:

a) Profile number: T75
b) Soil name: D5
c) Classification: Soil Taxonomy: Typic Haplocambid
FAQO: Aridic Cambisol
d} Location:  28:22:51 8
17:26:17 E
¢) Elevation: 180 m.a.s.1.
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Small ridges with stones.
g) Slope on which profile is sited: 4%
h) Vegetation and / or land use: Very few dry shrubs.

General information on the soil:

a) Parent material: Colluvial with signs of alluviation (alternating layers)

b) Drainage: Well drained.

¢) Moisture conditions in the soil: Dry.

d) Depth of ground water table: Deep.

e) Presence of surface stones or rock outcrops: Dominant gravel and many
stones.

f) Evidence of erosion: None.

Brief general desciption of the profile:

Deep dark brown (moist) throughout, sandy soil with many gravel over loamy

sand with gravel and very few boulders, none to slightly calcareous matrix.

44




V. Betailed description of the soil profile:

0-16 cm

16-58 om

58-72 cm

72-99 cm

99-130 ¢cm

Dark brown (I0YR. 3/3) moist; sandy soil with common to abundant
(about 20%) gravel; structureless; loose dry, loose moist, none sticky
and none plastic wet; none io slightly calcareous matrix; clear smooth

boundary; Sample No, T75-1.

Dark brown (I0YR 3/3) moist; sandy soil with abundant gravel (35%);
structureless; hard dry, friable moisi, none sticky and none plastic wet;
slightly calcareous, with secondary carbonates on gravel surfaces; clear

smooth boundary, Sample No. T75-2.

Dark brown (I0OYR 3/3) moist; sandy with very fine gravel,
structureless; loose dry, loose moist, none sticky and none plastic wet;
slightly calcareous wiih secondary carbonates on gravel surfaces; clear

smooth boundary; Sample No. T75-3.

Dark brown (I0YR 3.5/3) moist; loamy sand with common gravel
(15%) and very few boulders; platy tendency; hard dry, friable moist,
slightly sticky and slightly plastic wet; calcareous matrix with secondary

carbonates; clear smooth boundary; Sample No. T75-4.

Dark brown (I0YR 3.5/3) moist; loamy sand with common fine and
medium gravel (5%); massive; slightly hard dry, friable moist, slightly
sticky and slightly plastic wet; slightly calcareous with secondary
carbonates; Sample No. T75-5.
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Soil Profile Description

Information on the site:

a} Profile number: T66
b) Soll name: D6
¢) Classification; Soil Taxonomy: Typic Torripsamment
FAQ : Calcaric Arenosol
d) Location.  28:20:58 S
172413 E
e) Elevation: 110 m.a.s.l.
f) Land form:
1. Physiographic position of site; Sloping
2. Land form of surrounding country: Sand dunes and mountains.
a) Slope on which profile is sited: 3%

b) Vegetation and / or land use: Bare

General information on the soil:

a) Parent material: Aeolian
b) Drainage: Perfectly drained.
¢} Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common stones and abundant

gravel.

f) Evidence of erosion: Wind erosion.

Brief peneral descrintion of the profile:

Deep brown to dark brown (moist) gritty loamy sand over strong brown very

fine sand, none calcareous at surface and slightly then strongly calcareous with

depth.
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1V, Detailed descerintion of the soil profile:

0-24 cm

24-59 cm

59-85 cm

85-150+ cm

Brown to dark brown (7.5YR 4/4) moist; gritty loamy coarse sand,
platy tendency on whitish thin layer of soil, hard dry, loose moist,
none sticky and none plastic wet; none calcareous mairix; slightly
calcareous on shales surfaces (secondary carbonates), very few

medium and fine roots; clear wavy boundary, Sample No. T66-1.

Brown {o dark brown (7.5 YR 4/4) moist; loamy fine sand; (stones
about 5%) structureless; loose dry, loose moist, slightly sticky and
slightly plastic wet, few fine roots; slightly calcareous matrix,
calcareous on stones surfaces (secondary carbonates);, clear wavy

boundary, Sample No. T66-2.

Strong brown (7.5YR 4/6) moist; very fine sand to loamy very fine
sand; structureless; very hard dry, friable moist, sticky and plastic wet,
a layer of platy - shaped fine sized stones and gravel at the bottom of

the horizon,; strongly calcareous matrix; Sample No. T66-3.
Strong brown (7.5YR 4/6) moist; very fine sand with few stones;

structureless; loose dry, loose moist, none sticky and none plastic wet;

strongly calcareous matrix; Sample No. T66-4.
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Soil Profile Description

k. Information on the site:

a) Profile number: T67

b) Soil name: D6

¢} Classification: Soil Taxonomy: Typic Torripsamment

FAQ : Calcaric Arenosol '

d) Location:  28:20:16 §

17:2338E

e} Elevation: 130 m.a.s.].

f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Gravel and stones over-wash and

sand dunes.
g) Slope on which profile is sited: 4%

i) Vegetation and / or landuse: Few shrubs and grasses.

E.  General information on the soil :

a) Parent material: Altuvial - colluvial

b) Drainage: Perfectly drained

¢) Moisture conditions in the soil: Dry

d} Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant gravel and common
stones.

f) Evidence of erosion: Severe wind erosion,

I8, Brief general description of the profile:

Deep yellowish brown (moist) gravelly loamy sand over sandy loam over
alternating layers, none calcareous at surface layer and strongly calcareous

under layers.
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1V, Detailed description of the soil profile:

0-40 cm Yellowish brown (I0YR5/4) moisi; gravelly loamy sand with gravel
and stones (about 40%); structureless; loose dry, loose moist, slightly
sticky and slightly plastic wet; none calcareous matrix but with

secondary carbonates; clear smooth boundary; Sample No. T67-1.

40-73 em  Yellowish brown (I0YR 5/4) moist; alternating layers of sandy loam
and loamy sand with few gravel; structureless; strongly calcareous

matrix; clear smooth boundary; Sample No. T67-2.
73-100 em  Yellowish brown (I0YR 5/4) moist; alternating layers of loamy sand
and sandy loam; structurcless; strongly calcareous: clear wavy

boundary; Sample No. T67-3,

100-120+cm Yellowish brown (10YR 5/4) moist; alternating layers as above but

with few gravel; structureless; strongly calcareous; Sample No. T67-4.
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Soll Profile Descrintion

I. information o the sife:

a) Profile numbes: T19

b) Soil name; §1
cy Classification: Soil Taxonomy: Typic Haplocalcid
FAQ : Aridic Calcisol
d) Location:  28:39:24 S
17:40:06 E
) Elevation: 400 m.a.s.l.
f) Land form:
1. Physiographic position of site: Near small ridge
2. Land form of surrounding country: Small ridges
2) Slope on which profile is sited: 5%

h) Vegetation and / or land use: Common grasses and small shrubs

II. General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil; Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outerops: Common gravel and stones

f) Evidence of erosion: None.

HL. Brief general description of the profile:

Shallow dark grayish brown (moist) sandy loam with fine shales, slightly
calcareous surface and strongly calcareous subsoil over rock at about 49 cm

depth.
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1V, Detailed description of the soil profile:

0-27 e Dark  grayish brown (I0YR 4/2) moist; coarse sandy loam with fine
shales; very weak subangular blocky structure; loose dry, loose moist,
slightly sticky and slightly plastic wet; few medium roots; slightly

calcareous matrix; clear wavy boundary; Sample No. T19-1.

27-49 cma Dark grayish brown (I0YR 4/2) moist; coarse sandy loam with fine
shales; moderate to strong medium and fine subangular blocks; very hard
dry, friable moist, sticky and plastic wet; strongly calcareous on shales

surfaces; Sample No. T19-2.

49 cm Rock.
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Soil Profile Descrintion

Information on the site:

a) Profile mumber: T22

by Soil name: §1
¢) Classification: Soil Taxonomy: Typic Haplocaleid
FAQO @ Aridic Caleisol
d) Location: 28:38:43 S
173921 E
¢) Elevation: 315 m.a.s.l,
) Land form:
1. Physiographic position of site: Sloping, near small ridges
2. Land form of surrounding country: Sloping
g) Slope on which profile is sited: 4%

h) Vegetation and / or land use: Few grasses

General information on the soil:

a) Parent material: CoHuvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Many stones and gravel,
within area of ridges of different sizes and lengths.

f) Evidence of erosion: None.

Brief general description of the profile;

Shallow dark grayish brown (moist) sandy loam with few gravel and stones in

the profile, slightly calcareous surface soil and strongly calcareous subsoil.
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Y. BDetailed description of the soil profile:

0-15 cm

15-42 cm

42 cm

Drark grayish brown (I0YR 4/2) moist; sandy loam with few gravel; weak
medium subangular blocky structure, hard dry, fiiable moist, slightly
sticky and slightly plastic wet; few medium roots; slightly calcareous

matrix; gradual wavy boundary; Sample No. T22-1.

Dark grayish brown (I0YR 4/2) moist; sandy loam with few stones and
gravels, moderate mediuvm and coarse subangular blocky structure;
strongly calcareous matrix; clear smooth boundary to rock; Sample No.

T22-2

Rock
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Soil Profile Descrintion

Information on the site:

a) Profile number: T26

b) Soil name: 852
¢y Classification: Soil Taxonomy: Typic Haplocambid
FAQ : Aridic Cambisol
d) Location: 28:40:57 §
17:32:12 E
e) Elevation: 218 m.a.s.l.
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Small ridges
g) Slope on which profile is sited: 4%

h) Vegetation and / or land use: Few to common shrubs

General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Many stones and abundant
gravel.

f)} Evidence of erosion: Water channels (near mountains)

Brief general description of the profile:

Shallow dark yellowish brown soil, very strongly calcareous throughout with
abundant shales at subsurface horizon which rests on consolidated stones at 55

cm depth.
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IV, Detailed description of the soil profile:

0-24 em  Dark  yellowish brown (I0YR 3/4) moist; sandy loam with common
gravel, weak fine and medium subangular blocky stmcture, firm dry,
friable moist, slightly sticky and slightly plastic wet; strongly calcareous

malrix; clear smooth boundary; Sample No. T26-1.

24-50 em  Dark vellowish brown (IOYR 3/4) moist; gritty sandy texiure with
abundant weathering shales (90%j); platy structure; Joose dry, friable
moist, slighily sticky and slightly plastic wet; strongly calcareous matrix;

clear smooth boundary to consolidated stones; Sample No. T26-2.

50+ cm Consolidated stones.
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S0il Profile Description

I Information on the site:

aj Profile number; T32
b} Soil name: 82
¢) Classification: Soil Taxonomy: Typic Haplocambid
FAO : Aridic Cambisol
d) Location:  28:40:18 §
173115 E
e) Elevation: 230 m.a.s.1.
f) Land form:
L. Physiographic position of site: Sloping
2. Land form of surrounding country: Small ridges
g) Slope on which profile is sited: 3%

h) Vegetation and / or land use: Few small Lrasses.

Bl.  General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant gravel and stones,

f) Evidence of erosion: Small water channels between ridges.

IIl. Brief general description of the profile:

Shallow brown to dark brown (moist) throughout, gritty sandy loam over
gravelly sandy loam with common gravel and stones, strongly calcareous

throughout.
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1V. Detailed deseription of the soil profile:

0-5 cm

5-15 om

15-37 cm

37-58 cm

58+ cm

Brown to dark brown (7.5 YR 4/2) moist; griity sandy loam with
abundant gravel on surtace; structureless; loose dry, loose moist, sticky
and plastic wet; strongly calcareous matrix; secondary carbonates on

gravel surfaces; clear smooth boundary; Sample No. T32-1.

Brown to dark brown (7.5 YR 4/2) moist; gritty sand loam, with few
stones; coarse sirong subangular blocks, in places large dry columnar
sttucture extending to 35 cm depth; very hard dry, fiiable moist, sticky
and plastic wet; strongly calcareous matrix; secondary carbonates; clear

wavy boundary; Sample No. T32-2.

Brown to dark brown (7.5YR 4/3) most; gravelly sandy loam with few
stones; massive; very hard dry, friable moist, sticky and plastic wet;
strongly calcareous matrix; secondary carbonates; clear wavy boundary;

Sample No. T32-3.
Brown to dark brown (7.5YR 4/3) moist; gravelly sandy loam with
common gravel and stones; massive; strongly calcareous; diffuse

boundary; Sample No, T32-4.

Consolidated stones.
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Soil Profile Description

f. Information on the site:

a) Profile number: T42
by Soil name: 52
¢y Classification: Soil Taxonomy: Typic Haplocambid
FAQ : Aridic Cambisol
d) Location: 28:41:36 8
17:39:58 E
¢) Elevation: 300 m.a.s.1.
f) Land form:
1. Physiographic position of site: Almost {lat.
2. Land form of surrounding country: Moderately sloping
g) Slope on which profile is sited: 2%
h) Vegetation and / or land use: Abundant tufied small grasses

fl. General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Abundant gravel, very few
stones.

f) Evidence of erosion: Small water channels.

i1l. Brief general description of the profile:

Shallow dark brown gritty loamy sand throughout with stones and gravel

increasing with depth, slightly calcareous at surface increasing with depth also.
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V. Detailed deseription of the soil profile:

0-8 ¢cin

8-21 cm

21-48 cm

48+ cm

Dark brown (7.5 YR 3.5/4) moist; gritty loamy sand with abundant
gravel on surface and few to comunon stones; structureless; loose dry,
loose moist, none sticky and none plastic wet; few to common fine and
medium roots; slightly calcareous matrix; secondary carbonates; clear

smooth boundary; Sample No. T42-1.

Dark brown (7.5 YR 3.5/4) moist; gritty sandy loam with stones and
gravel about 50%; structureless; few fine roets; slightly calcareous at the
top of the horizon then strongly calcareous at its bottom, secondary
carbonates on gravel and stone surfaces; clear wavy boundary; Sample

No. T42-2.
Same colour, texture and structure as second horizon but stones are
about 70%; strongly calcareous matrix; secondary carbonates on stone

surfaces; diffuse boundary; Sample No. T42-3.

Consolidated stones,
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Soil Profiie Descrintion

Information on the site:

a) Profile number: T48
b) Sotl name: S2
¢} Classtfication: Soil Taxonomy: Typic Haplocambid
FAQ : Aridic Cambisol
d) Location:  28:38:08 S
17:28:54 §
¢) Elevation: 240 m.a.s.l,
f) Land form:
1. Physiographic position of site: Flat.
2. Land form of surrounding country: Flat with some ridges
g) Slope on which profile is sited: 2%

h) Vegetation and / or land use: Abundant short grasses.

General information on the soil:

a) Parent material: Alluvial - Colluvial

b) Drainage: Well drained

¢} Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Common stones and very
small rocks.

f} Evidence of erosion: None

Brief general description of the profile:

Shallow brown to dark brown gritty sand of weak subangular blocky structure
over stratified platy shale fragments. Strongly calcarcous over consolidated

stones at 55 ¢cm depth.
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1V, Wetailed desceription of the seil profile:

0-5 om

5-17 cm

17-26 cm

26-55 em

55+ cm

Brown to dark brown (I0YR 4/3 ) moist; gritty sandy texture; weak fine
subangular blocky structure with crumbs; loose dry, loose moist, slightly
sticky and slightly plastic wet; common gravel; strongly calcarcous; clear

wavy boundary; Sample No. T48-1.

Brown to dark brown (10YR 4/3) moist; gritty loamy sand with stratified
shales plates; slightly hard dry, firm moist, slightly sticky and slightly
plastic wet; strongly calcareous, secondary carbonates on shales surfaces;

clear vsavy boundary; Sample No. T48-2,
Brown to dark brown (I0YR 3/3) moist; sandy texture with about 40%
stones; strongly calcareous matrix, secondary carbonates on stones and

gravel surfaces,

Same as horizon above except that stones are abundant; clear smooth

boundary to rock.

Rock
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Soll Profile Description

Information on the site:

a) Profile number: T49
b) Soil name: 82
c) Classification: Soil Taxonomy: Typic Haplocambid
FAQ ; Aridic Cambisol
d) Location; 28:38:32 §
17:29:08 E
¢) Elevation: 215 m.a.s 1.
fy Land form;
1. Physiographic position of site: Gently sloping
2. Land form of surrounding country: Flat broad valley
g) Slope on which profile is sited: About 2%

h} Vegetation and / or land use: Common short grasses

General information on the soil:

a) Parent material: Alluvial - Colluvial

b) Drainage; Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common stones

f) Evidence of erosion: Somewhat water erosion.

Brief peneral description of the profile;

Shallow dark brown (moist) loamy sand over sandy clay loam over sandy loam

over rock, moderately calcareous, few boulders inside the profile.
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EY. Detailed description of the soil profile:

0-10 cm

10-50 cm

50-70 cm

Darkc brown (I0YR 3/3) moist; loamy sand; structureless; loose dry, loose
moist, none sticky and none plastic wet; moderately calcareous;clear

smooth boundary; Sample No. T49-1.

Dark brown (J0YR 3/3) moist; sandy clay loam; weak fine and medium
subangular blocky structure, hard dry, friable moist, slightly sticky and
slightly plastic wet; strongly calcareous matrix; clear smooth boundary;

Sample No, T49-2.

Brown to daik brown (I0YR 4/3) moist; sandy loam, few boulders;
moderate medium subangular blocky structure; firm dry, friable moist,
slightly sticky and slightly plastic wet; calcareous matrix; clear smooth

boundary; Sample No. T49-3.
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Sell Profile Description

Information on the sife:

a) Profile number: 152
b) Soil name: S2
¢) Classification: Soil Taxonomy: Typic Haplocaleid
FAQ : Aridic Caleisol
d) Location:  28:39:00 5
173106 E
e) Elevation: 265 m.a.s.L.
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding couniry: Mountains eastwards, sloping
land westwards.
g) Slope on which profile is sited: 3%

h) Vegetation and / or land use: Abundant grasses.

(zeneral information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant gravel and common
stones.

f} Evidence of erosion: None

Brief general description of the profile:

Shallow brown to dark brown sandy loam throughout, slightly calcareous at

surface and strongly calcareous below, with gravel inside the profile.
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iV. Detailed descrintion of the soil profile:

0-22 cim

22-40 cm

40.65 cm

65-140 ¢m

Brown to dark brown (I0YR 4/3) moist; sandy loam with common
gravel, weak medium subangular blocky structure; loose dry, loose
moist, slightly sticky and slightly plastic wet; large pores; few calcium
carbonate concretions; shightly calcareous matrix, smooth abrupt

boundary; Sampie No., T52-1.

Brown to dark brown (I0YR 4/3) moist; coarse sandy loam with few
gravel, very loose dry, very loose moist, slightly sticky and slightly
plastic wet; few to common pores; few calcium carbonate concretions,

strongly calcareous matiix; clear wavy boundary; Sample No. T52-2.

Brown to dark brown (I0YR 4/3) moist, coarse sandy loam with
common cm to many gravel, fine subangular blocky structure; hard dry,
friable moist, slightly sticky and slightly plastic wet; strongly calcareous
matrix; diffuse boundary;, Sample No. T52-3.

Brown to dark brown (I0YR 4/3); coarse sandy loam with 80% gravel;
very hard dry, friable moist, slightly sticky and slightly plastic wet; few
calcium carbonate concretions, strongly calcareous matrix; Sample No.

'T52-4,
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Soll Profile Descriotion

L. information on the site:

a) Profile number: T60
b) Soil name: 82
¢) Classification: Soil Taxonomy: Typic Haplocambid
FAQ : Andic Cambisol
d) Location:  28:30:10 §
17:28:30 E
e) Elevation; 300 m.a.s.1.
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Small stones and boulder ridges,
few rock outcrops.
g) Slope on which profile is sited: 4%

h) Vegetation and / or land use: Common green bushes.

. General information on the soil:

a) Parent material: Colluvial - alluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant gravel and stones,
few boulders and rock outcrops.

f) Evidence of erosion: Water channeis.

IIi. Brief general description of the profile:

Shallow dark brown gritty coarse loamy sand over sandy loam with pockets of

weathering rock, strongly calcareous.
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Y. Detailed description of the soil profile;

0-12 em

12-34 cm

34-55 cm

Dark brown (IOYR 3/3) moist; gritty coarse loamy sand with few gravel
and stones; weak to moderate medium subangular blocky structure; loose
dry, loose moist, slighily sticky and slightly plastic wet; strougly

calcareous, secondary carbonates, diffuse boundary;, Sample No. T60-1.

Dark brown (0YR 3/3) moist; gritty coarse loamy sand with common
gravel and stones; weak to moderaie medium subangular blocky
structure; loose dry, loose moist, slightly sticky and slightly plastic wet;
strongly calcareous, secondary carbonates; clear broken boundary;

Sample No. T60-2.

Dark brown (I0YR 3/3) moist; sandy loam with pockets of weathering
rock (about 15%); massive, very hard dry, friable moist, sticky and

plastic wet; slightly calcareous; Sample No. T60-3.
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Soil Profile Description

I. Information on the site:

a) Profile number: T71
b} Soil name: 82
¢} Classification: Soil Taxonomy: Typic Haplocambid
FAQO : Aridic Cambisol
d) Location:  28:39:01 S
17:29.35E

¢} Elevation; 238 m.a.s.l.
f) Land form:

1. Physiographic position of site: Sloping

2. Land form of surrounding country: Almost flat with ridges
2) Slope on which profile is sited: 2%
h) Vegetation and / or land use: Very few shrubs

1. General information on the soil:

a) Parent material: Colluvial

b} Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

¢) Presence of surface stones or rock outcrops: Many to abundant stones

f) Evidence of erosion: Small water channels.

HiI. Brief general description of the profile:

Shallow dark grayish brown gritty sandy loam with stones and gravel on gritty

sand with many gravel, strongly calcareous throughout,
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1V, Detailed description of the soil profile:

0-24 cim Dark grayish brown (I0YR 4/3) moist; sandy loam with few stones and
common gravel, platy tendency; hard dry, friable moist, slightly sticky
and slightly plastic wet; few medium and fine roots; strongly calcareous

matrix; Sample No. T71-1.

24-45 em Dark grayish brown (10YR 4/3) moist; gritty sandy soil with many gravel;
weak coarse subangular blocky structure; very hard dry, friable moist,
none sticky and none plastic wet; strongly calcareous matrix; Sample No.

T71-2.

45+ cm  Consohdated stones with secondary carbonates on their surfaces.
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Soil Profile Descrintion

E. Information on the site:

a} Profile number: T76
b) Soil name: 82
c) Classification: Soil Taxonomy: Typic Haplocambid
FAQ : Aridic Cambisol
d) Location: 28:18:08 §
17.25:53 E
e) Elevation: 264 m.a.s.l.
) Land form:
1. Physiographic position of site: Flat.
2. Land form of surrounding country: Small ridges
g) Slope on which profile is sited: 1%

h) Vegetation and / or land use: Common shrubs and grasses.

1. General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Many gravel.

1) Evidence of erosion: Small water courses.

ITl. Brief general description of the profile:

Shallow olive brown throughout, fine sand over coarse sand, common gravel in

the profile, slightly calcareous matrix.
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V. BDetailed deseription of the soil profile;

0-12 cm

12-34 cm

34-50 cm

50-+cm

Olive brown (2.5YR 4/4) moist; fine sandy soil with common gravel,
weak platy structure; loose dry, loose moist, slightly sticky and slightly
plastic wet; few fine and medium roots: slightly calcareous matrix; clear

smooth boundary; Sample No. T76-1.

Olive brown (2.5YR 4/4) moist; coarse sandy soil with few to cominon
gravel, platy tendency and weak subangular blocky structure: loose dry,
loose moist, slightly sticky and slightly plastic wet: slightly calcareous:;

clear wavy boundary; Sample No. T76-2,
Olive brown (2.5YR  4/4) moist; coarse sandy soil; massive; very hard
dry, firm moist, slightly sticky and slightly plastic wet; slightly

calcareous; clear smooth boundary to rock; Sample No. T76-3.

Rock
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Soil Profile Description

k. Information on the site:

a} Profile mumber: 155
b) Soil Name: 83
¢) Classification: Soil Taxonomy: Lithic Torriorthent
FAO : Aridic Leptosol
d) Location:  28:33:35 §
17:28:50 B
e) Elevation: 295 m.a.s.l.
f) Land form:
1. Physiographic position of site: Almost flat.
2. Land form of surrounding country: Boulders and stones
g) Slope on which profile is sited: 2%

h) Vegetation and / or land use: Few bushes

II. Genera!l information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry.

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Abundant gravel and stones
and common boulders.

) Evidence of erosion: None.

ITL. Brief general description of the profile:

Shallow yellowish brown (moist) gritty sandy loam with abundant gravel

throughout, strongly calcareous over consolidated stones at 50 em depth.
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1V, Detailed description of the soil profile:

0-24 ¢m Light brown (J0YR 4.5/4) moist; gritty sandy loam with abundant
gravel  (70%); weak fine subangular blocky structure; hard dry, friable
moist, slightly = sticky and slightly plastic wet; strongly calcareous:

gradual wavy boundary: Sample No. T55-1,
24-50cm  Light brown (I0YR 4.5/4) moist; gritty sandy loam with abundant
gravel (more than 70%); massive: strongly calcareous; weathering

shales resting on consolidated stones.

50+ cm, Consolidated stones.
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Soil Profile Descrintion

Information on (he site:

a)Profile number: T2
b)Soil name: V51
¢yClagsification: Soil Taxonomy: Fluventic Torrtorthent
FAQ : Aridic Leptosol
d}L.ocation: 28:43:.08 8
17:3848 E
e) Elevation: 225 m.a.s.1.
f) Land form:
1. Physiographic position of site: Gently sloping
2. Land form of surrounding country: Flat with flat stoney ridges.
g) Slope on which profile is sited; 1%

h) Vegetation and / or land use: Few to common shrubs and grasses

General information on the soil:

a) Parent material: Colluvial - alluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

&) Presence of surface stones or rock outcrops: Common stones.

f) Evidence of erosion: None.

Brief general description of the profile:

Very shallow dark yellowish brown (moist) strongly calcareous gravelly sandy

loam throughout over consolidated stones at 28 cm depth over sandy layer at

69 cm depth.
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1Y, [Betailed description of the soil profile:

0-6 cm Dark yellowish brown (I0YR 4/4) moist; graveily sandy loam; strong
fine subangular blocky structure; very hard dry, friable moist, slighily
sticky and slightly plastic wet; few fine roots; strongly calcareous

matrix; diffuse boundary; Sample No. T2-1.

6-28 cm Dark yellowish brown (I0YR 4/4) moist; gravelly sandy loam with
common stones (20%); very hard dry, friable moist, slightly sticky and
slightly plastic wet; strongly calcareous matrix; diffuse boundary;
Sample No. T2-2,

28-69cm  Consolidated stones,

69-93 cm  Sandy layer with about 30% stones.

93+ ¢m Rock
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Soil Profile

aescription

Information on the sife:

a} Profile number: T6
b) Soil name: VS2
¢) Classification: Soil Taxonomy: Lithic Torriorthent
FAQ : Aridic Leptosol
d) Location:  28:42:00 S
173903 E
e) Elevation: 240 m.a.s.1.
f) Land form:
1. Physiographic position of site: Between ridge (2-3 high)
2. Land form of surrounding country: Ridges
g) Slope on which profile is sited: 2%

h) Vegetation and / or land use: Few shrubs and grasses.

General information on the soil:

a) Parent material; Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common gravel and stones
and few boulders.

f) Evidence of erosion: Fixed sandy hummocks around bushes.

Brief general description of the profile:

Very shallow soil (about 20 cm depth) with abundant shales, none calcareous

matrix but secondary carbonate on shales surfaces.
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V. Detailed description of the soil profile:

0-20 cm

Dark brown moist (I0YR 3/3), sandy with more than 90% shale
fragments; structureless (single grains), loose dry, loose moist, none
sticky and none plastic wet; none calcareous matrix but strongly
calcareous on shales  surfaces (secondary carbonates), clear smooth

boundary; Sample No. T6-1.
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Soil Profile Description

Information on the site:

a) Profile number: T7
b) Soil name: VS§2
¢) Classification: Soil Taxonomy: Lithic Torriorthent
FAQ : Arnidic Leptosol
d) Location:  28:41:47 S
1739 10E
) Elevation: 260 m.a.s 1,
f) Land form;
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Few ridges
g) Slope on which profile is sited: 2%

h) Vegetation and / or land use: Few bushes and grasses.

General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained.

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Many stones.

f) Evidence of erosion: Fixed sand around small bushes between the ridges.

Brief general description of the profile:

Very shallow soils of sandy texture on shales and rock. None calcareous matrix

but strongly calcareous shale surfaces (secondary carbonates).
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IV, Detailed description of the soil profile:

0-16 cm

iot cm

I0YR 3/3 dark brown moist; griity loamy sand; structureless; loose dry,
oose moist, slightly sticky and slightly plastic; none calcareous matrix but
calcareous on surfaces of the gravel it contains; gradual wavy boundary,

Sample No. 1T7-1.

Shales on rock, strongly calcareous shales surfaces.
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Soll Profile Descrintion

Enformation on the site:

a} Profile number: 137
b} Soil name: V&2
¢} Classification: Soil Taxonomy: Lithic Torriorthent
FAQ : Aridic Leptosol
d) Location:  28.39:48 §
17:29:58 B
e) Elevation: 220 m.a.s.l.
f) Land form:
1. Physiographic position of site: Gently sloping westwards
2. Land form of surrounding country: Almost flat about 700 M to
mountains
g) Slope on which profile is sited: 1-2%

h) Vegetation and / or landuse; Bare except for some small dry grasses

General information on the soil;

a) Parent material; Colluvial
b} Drainage: Well drained.
¢) Moisture conditions in the soil; Dry

d) Depth of ground water table; Deep

e) Presence of surface stones or rock outcrops: Many stones and gravel

{pavement).

f) Evidence of erosion: Wind erosion.

Brief general description of the profile:

Light yeliowish brown and dark yellowish brown very shallow loamy very fine

sand of weak subangular blocky structure and very hard consistence when dry.

Strongly calcareous matrix.
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EV. Detailed deseription of the soil prodiie:

0-25 cm  Light vellowish brown (I0YR 6/4) dry and dark yellowish brown (10YER.
4/4) moist; loamy fine sand; coarse weak subangular blocky parting into
fine weak subangular blocks; very hard dry, friable moist, slightly sticky
and slightly plastic wet; few gravel and very few stones; strongly

calcareous matrix; clear wavy boundary;

25+ om Gravel and few stones.
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Soil Profile Description

Information o the site:

a) Profile number; T47
b) Soil name; VS2
¢) Classification: Soil Taxonomy: Lithic Torriorthent
FAO : Aridic Leptosol
d) Location: 28:37:498
17:2923 E
e) Elevation: 250 m.a.s.1.
f) Land form:
1. Physiographic position of site: Almost flat.
2. Land form of surrounding country: Ridges.
g) Slope on which profile is sited: 1-2%

h) Vegetation and / or landuse: Few small grasses.

General information on the soil:

a) Parent material: Colluvial - in situ
b) Drainage: Well drained
¢) Moisture conditions in the soil; Dry

d) Depth of ground watertable: Deep

e) Presence of surface stones or rock outcrops: Common stones and boulders

neighbouring ridges.

f) Evidence of erosion: None.

Brief general description of the profile;

Very shallow dark brown gritty sand of weak subangular blocky structure and

loose consistence. None to slightly calcareous matrix but with secondary

carbonates.
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IV. Detailed descrintion of soil profile:

0-20 cm

20-27Tem

27 cm +

Dark brown (I0YR 3/3) moist; pritty sand; weak moderaie subangular
blocky; loose dry, loose moist none sticky and none plastic wet; fine
platy shale frapments; slightly calcareous matrix but strongly calcareous

shales surfaces; clear wavy boundary.
Dark brown (I0YR 3/3) moist; gritty sand with abundani shales;
moderate medium subangular blocky; slightly calcarcous matrix but

strongly calcarcous shales.

Rock,
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Soil Profile Description

I. Iniormaticn on the sife:

a) Profile number: T61
b) Soil name: V82
¢) Classification: Soil Taxonomy: Lithic Torriorthent
FAG : Aridic Leptosol
d) Location:  28:28:55 &
172810 E
e) Elevation; 305 m.a.s.l.
f) Land form:
1. Physiographic position of site: Flat.
2. Land form of surrounding country: Flat with small ridges
g) Slope on which profile is sited: 1-2%

h) Vegetation and / or land use; Common grasses

II. General information on the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Common to many gravel and
stones, few boulders.

f) Evidence of erosion: None,

HI. Brief general description of the profile:

Very shallow dark yellowish brown sandy loam with stones, slightly
calcareous over strongly calcarcous loam with weathering shales over

weathering rock at 38 cm depth.
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(0-26 cm

26-38 cm

38+ cm

Detailed description of the soil profile:

Dark vellowish brown (I0YR 4/4) moist; sandy loam with few to
common stones; weak fine subangular blocky structure; medium and
fine roots; slightly calcarcous matrix; secondary carbonates on stones

surfaces; clear wavy boundary; Sample No. T61-1.
Dark vellowish brown (10YR 4/4) moist; loam with partially weathering
shales (50%); platy tendency; strongly calcareous; clear wavy boundary

to rock; Sample No. T61-2.

Weathering rock.
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Soil Profile Description

Tnformation on the site:

a} Profile number: T65
b) Soil name; VS?2
¢} Classification: Soil Taxonomy: Lithic Torriorthent
FAQ : Aridic Leptosol
d) Location: 28:27:59 §
17:27:55 B
) Elevation: 300 m.a.s.1.
f) £) Land form:
1. Physiographic position of site: Near ridges.
2. Land form of surrounding country: Gently sloping, ridges and rock
outcrops.
g) Slope on which profile is sited: 2%

h) Vegetation and / or land use: Common 10 many shrubs and grasses.

General information or the soil:

a) Parent material: Colluvial

b) Drainage: Well drained

¢) Moisture conditions in the soil; Dry
d) Depth of ground water table: Deep
e) Presence of surface stones or rock outcrops: Few ridges and rock outcrops.

f) Evidence of erosion: Small water channels.

Brief general description of the profile:

Very shallow dark brown sandy soil of moderate and fine subangular blocky

structure with stones (few). None calcareous.

86




1V, Detailed description of the soil profile:

0-22 cn Dark brown (J0YR 3/2) moist, sandy, weak moderaie and fine subangular
blocky structure with. few stones; none calcareous matrix; gradual wavy

boundary;

22+ cm Rock,
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Soil Profile Description

Information on the site

a) Profile number; T80
by Soil name: VS2

¢) Classification: Soil Taxonomy: Lithic Torriorthent

FAQO : Aridic Leptosol

d) Location: 28:15:27 §
17:25:38 E
e) Elevation: 220 m.a.s.].
f) Land form:
1. Physiographic position of site: Sloping
2. Land form of surrounding country: Ridges
g) Slope on which profile is sited: 2-4%

h) Vegetation and / or land use: Common {o many grasses

General information on the soil:

a) Parent material: Colluvial - in sitn

b) Drainage: Well drained.

¢) Moisture conditions in the soil: Dry

d) Depth of ground water table: Deep

e) Presence of surface stones or rock outcrops: Few to common stones, many
gravel

D Evidence of erosion: Common sand dunes.

I Brief gencral description of the profile:

Very shallow olive brown fine sand with common gravel, weak platy structure.

Loose dry and moist, slightly sticky, none to slightly calcareous,
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iV. Detailed description of the soil profile:

0-20 cim Olive brown (2.5 Y 4/4) moist; fine sand with common gravel;
structureless; loose dry and moist, none sticky and none plastic wet,

shightly caicareous; clear smooth boundary.

20+ ¢m Rock
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APPENDIX §--F1~2
SOLL PROFILE DESCRIFTIONS
CONTENTS

Map Unit | Seil Profile Neo., Page
DI T39 90
D2 T1, TS5, T8, 19, T10, T11, T12, T14, T15, T16, T17, T59 90
D3 T24, T25, T34, T78 04
D4 T51, TS3, T54, TS7, T73 95
DS T68, T6Y, T74, T75 97
D6 T66, T67 98
Sl T19 99
S2 T22, T23, T26, T32, T42, T48, 149, T52, T60, T61, T71, T76 99
83 ‘TSS 101
VSI T2, T3, T4 101
VSs2 Te, T7, T37, T47 102
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SOIL MAPS 3Sheets

LAND CLASSIFICATION MAP 1Sheet




