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Table (3) : Chemical analysis for the soils of old alluvial terraces.

Profile| Depth | pH | EC Sotuble cations Soluble anions |0 .M | Gypsum [Ca CO,

No. (cm) (dS/m) (me/T) (me/T) % % %
Ca” [Mg?| Na’ | K [HCO,] Cr| so,

0-20 | 7.5 [5.61(20.60{11.00{28.51224| 1.4 |30 3094 ]0.107| 1.22 [4698

6 20-45 | 7.5 {13.77(56.60{32.30 66.0 | 2.85| 1.8 |124| 31.95 (0.053{ 17.25 | 26.32

45-150 | 7.4 |26.88/68.95/67.65i340.0] 6.25| 1.5 1362{119.35}0.232| 28.36 | 13.92

0-10 | 7.4 [5.51(29.55/11.82|28 80| 1.20} 1.2 {35 35.17 ]0.246{ 0.830 | 48.29

10-25 | 7.6 14.18{27.58(12.82{16.05{ 100} 1.2 | 26 | 30.25 [0.372] 3.48 |43.50

7 25-45 | 7.5 | 8.36|41.37/20.82/41.00{ 1.08| 1.5 | 85| 26.77 10.258| 11.94 | 27.41

45-75 | 7.4 {13.26]66.98{40.76/79.50; 2.10{ 1.3 |168] 20.04 |0.220{ 8.10 | 35.67

75-150 | 7.5 |12.75|49.25{46.95|88.50| 2.40| 1.4 {152| 33.70 10.144] 842 | 32.63

Table (4) : Particle size distribution for the soils of old alluvial terraces.

EProﬁleDepth Gravel Sand % Silt |Clay| Textural class
No.[(cm) | % ve c m f vi |[Total i % | %
0-20 4 04 1 552 117.59 |42.89 [11.04 |77.44 |9.26 {1330} Fine sandy loam
6 12045 0 3.21 {1748 120.53 [33.60 | 587 |80.69 |9.73{9.58 ! Loamy coarse sand
45-150| 75 934 (31.95 {1895 {24.02 | 4.87 {89.13 |7.3113.56 | Extremely gravelly
loamy coarse sand
0-10 0 049 | 624 | 1501 |41.74 |14.81 |78.29 110.18|11.53| Fine sandy loam
10-25 4 376 [ 16.18 2348 [36.41 | 6.77 |86.60 {5.17]8.23 Loamy sand
7
2545 | 20 | 921 |41.32 2434 |13.84 | 0.99 |89.70 |5.50 | 4.80 | Gravelly coarse sand
45-75 1 45 | 6.72 |138.66 |32.66 {12.73 | 0.93 |91.70 [3.90 | 4.40 | Very gravelly coarse
sand
75-1501 10 | 9.34 {37.06 |28.54 | 1247 | 0.839 (88.30 |5.50(6.20 | Slightly graveily
loamy coarse sand

EC = Electrical conductivity (dS/m)

O.M = Organic matter

VC = ¥Ery COArse
¢ =cuarse

m = medium

f =fine

vi =veryfine
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Table (5) : Cation exchange capacity (CEC) and the exchangeable cations for
the  soils of old alluvial terraces.

Profile| Depth | CEC Exchangeable cations (me/100g soil)
No. (me/100g] Ca™ | Mg" Na* K ESP
(cm) .
soil)

6 0-20 8.98 4.3 2.82 0.80 0.56 8.91
20-45 5.13 31 1.22 0.54 0.26 10.53

45-150 3.88 1.82 14 047 0.19 12.11
7 0-10 3.76 5.04 2.60 0.92 0.20 10.50
10-25 6.55 3.06 260 0.67 022 10.23
2545 331 1.80 1.06 0.35 0.10 10.57

45-75 3.25 1.90 091 0.35 0.09 10.77
75-150 473 351 0.59 0.49 0.14 10.36

4.2.1.2. Young alluvial terraces :

They have gently undulating surface, covered with many fine to
coarse dark gravel, few stones and few scattered desert shrubs and
weeds mainly in rills and guliies.

Soil colour is very pale brown, light yellowish brown, yellow,
reddish yellow or strong brown, where colour hue is 10YR or 7.5YR,
value is 5-7 and chroma is 4-6. Soil texture is fine sandy loam to sandy
clay loam in the top soil and slightly gravelly, gravelly, or very gravelly
coarse sand, or loamy coarse sand in the subsoil and substratum. Gravel
content i1s less than 5% in the surface layer, and ranges from 10% to
60% 1n the subsoil and substratum. Soil structure is massive, except for
the topsoil of soil profile No.9 which has moderate fine and medium
subangular blocky. Consistence is soft, slightly hard or hard. Gypsum is
found as soft, hard or crystals.




45

Soils are strongly effervescent with diluted hydrochloric acid.
Full morphological description of soil profiles 9 and 11 that represent
this physiographic unit is given hereafter.

Pedon : 9 date : 7/8/97

Classification : Leptic Haplogypsid, sandy skeletal, carbonatic,
hyperthermic.

Location : South Sinai, about 7 km north-east of Ras Sudr.

Physiographic position: Young alluvial terraces.

Topography : Gently undulating (3%).

Slope : Nearly level, less than 1%, west-facing.

Drainage : Excessively drained, slow run off; rapid internal drainage.

Vegetation : Few scattered desert shrubs and weeds 1n rilis.

Surface : Many fine to coarse subrounded gravel.

Parent material:Alluvium derived from mixed sedimentary rock
sources.

Erosion ; Few rills.

Horizon Déécription
A 0—10 cm : Reddish brown (7.5YR  7/6) fine sandy loam, strong
.. brown(7.5YR 5/6) moist, moderate fine and medlu:m _
~ subangular blocky, slightly hard (dry), friable
(moist), slightly sticky and slightly plastic(wet); few
hard gypsum accumulations; few ﬁne--g_fé?el@%); .
strongly effervesceant, clear wavy boundary.




Cy 10—60 cm

C 60—150cm :

Pedon : 11
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: Reddish -yellow (7.5YR 6/6) gravelly loamy coarse

sand, strong brown (7.5YR 5/6) moist;
massive;slightly hard (dry), very friable(moist),
slightly sticky and non plastic (wet); many hard
gypsum accumulations; many fine and medium
gravel(30%); strongly effervescent; clear smooth
boundary.

Brownish yellow (10YR 6/6) very gravelly loamy
coarse sand; yellowish brown (10YRS5/6)moist;
massive; hard (dry), very friable(moist), slightly
sticky and nonplastic(wet), abundant medium and

coarse gravel(60%); strongly effervescent.

date : 7/8/97

Classification : Leptic Haplogypsid, sandy, carbonatic, hyperthermic.
Location : South Sinai, about 9.5km. north-east of Ras Sudr.
Physiographic position: Young alluvial terraces.

Topography : Gently undulating (4%).

Slope - : Gently sloping (4%) straight, west-facing.
Drainage : well drained; slow run off; rapid internal drainage.
Vegetation : Few scattered desert shrubs and weeds.

~ Surface : Many fine to-coarse-gravel-and few stones. -

Parent material

: -Alluvium derived from mixed sedimentary rock

. SOurces. - -

Erosion : Many rills and gullies. =




Horizon

A 0—15 cm

Cyl 1530 com :

Cy2 30—70cm :

Cy3 70—150cm :
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Description
: Very pale brown (10YR 7/4) sandy clay loam,
brownish yellow(10YR 6/6) moist; massive; soft
(dry), firm (moist), sticky and plastic(wet); few fine
to coarse gravel(4%); strongly effervescent; clear
wavy boundary.
Very pale brown (10YR 7/4)gravelly coarse sand,
light yellowish brown (10YR 6/4) moist; massive;
soft (dry), loose (moist), nonsticky and nonplastic
(wet);common hard gypsum crystals; many fine
gravel(16%); strongly effervescent; gradual wavy
boundary.
Very pale brown (10YR 7/4) slightly gravelly coarse
sand, light vyellowish brown (10YR6/4)moist,
massive; soft (dry), loose(moist), nonsticky and
nonplastic (wet); few soft and hard gypsum; common
fine and medium gravel (10%);strongly efferevescent;
clear smooth boundary.
Very pale brown (10YR 7/4) gravelly coarse sand;
light yellowish brown (10YR6/4)moist; massive,
slightly hard (dry), loose(moist), nonsticky and
nonplastic(wet), few hard gypsum; many fine to

coarse gravel(30%); strongly efferevescent.

Concerning soil chemical characteristics, data in Table (6) show
that the soils have mildy alkaline reaction, as pH values range from 7.4

to 7.5. The soils are strongly to very strongly calcareous as calcium
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carbonate varies between 33.93% and 50.9% with irregular distribution
with depth. Organic matter content is low and ranges from 0.17% to
0.358 %. Gypsum content varies from 1.28% in the topsoil to 17.2% in
the subsoil layers, where gypsic horizon is formed (Cy from 10 to 60 cm
in profile No.9 and Cyl and Cy2 from 15 to 70 cm in profile No.11).
The sotls are moderately to strongly saline, and salinity increases with
depth, as EC wvalues vary between 15.3 (topsoil) and 27.63 dS/m
(subsoil and substratum). Soluble cations are dominated by Na’
followed by Ca'® and Mg*, while K ions are the least abundant soluble
cations. The soluble CI is the predominant amion followed by SO,
while HCO;' is the least dominant soluble anion.

With regard to the particle size distribution, data in Table (7)
show that sand is the main fine earth fraction, it ranges from 66.87% in
the topsoil to 93.7% in the subsoil and substratum, while the highest
value of silt (14.4%) was found in the topsoil of profile 9, and the lowest
one (3%) was observed in the subsoil and substratum of profile 11.

The relatively high clay content (23.25%) was -ﬁcorded in the topsoil of
profile 11, and the lowest one (3.3%) in the subsoil and substratum of
the same profile.

Cation exchange capacity values (Table 8) range from 9.65
me/100g soil in the topsoil of profile 11 to 2.08 me /100g soil in the
subsoil and substratum of the same profile. The dominant exchangeable
cation is Ca*?, followed by Mg'? and Na*, while K" is the least dominant
exchangeable cation. Exchangeable sodium percentage (ESP) values
range from 12.68% to 13.95 %, which indicate that there is no sodicity.
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Table (6) : Chemical analysis of the soils of young alluvial terraces.

Profile| Depth | pH | EC Solubie cations Seluble anions | O.M | Gypsum {Ca CO;
No. (cm) (dS/m) (me/h) {me/l) _ % % %
Ca” [Mg7 |[Na'|K* [HCO,] CI' | SO,
0-10 | 7.4 ]16.32{63.04(30.27{150]1.5] 1.5 |195| 4831 | 0.258 | 2.71 | 4437
9 10-60 | 7.5 |19.38}66.98|58.08{165{1.5| 1.0 |281] 956 | 0.346| 17.20 | 33.93
60-150 | 7.5 127.63(80.30{64.401270{1.5]| 1.6 {360{ 54.60| 0346 | 3.88 | 42.20
0-15 | 7.4 {18.36(83.73|37.48{15911.5| 1.4 {2221 5831 | 0.358 | 1.28 |45.68
15-30 | 7.5 (1530{54.18{49.72115911.0| 1.0 |196{ 6690 | 0.258 | 983 4394
i1
30-70 | 7.4 {20.40(87.67|68.171230{1.5| 1.0 {3141 7234 0.170 | 8.62 { 50.03
70-150 | 74 i21.42184.71{40.351250{1.0] 1.5 {290{ 8458 1 0.232 | 230 | 5090

Table (7) : Particle size distribution of the soils of young alluvial terraces,

Profil¢Depth Gravel Sand % Silt [Clay| Textural class
No. [(em) | % | ve ¢ m f vf |[Total | % | %
0-10 4 200 | 64 (1082 {32.15 {1753 |68.90 [14.40{16.70; Fine sandy loam
9
10-60 | 30 697 13277 |18.08 11868 { 490 |81.40 [10.80| 7.80 Gravelly loamy
coarse sand
60-150] 60 |[13.78 |28.26 [16.71 |19.59 | 592 |84.26 {6.52|9.22 | Very gravelly loamy
coarse sand
g-15 4 072 | 5.87 [1932 {3178 | 9.18 |66.87 {988 2325/ Sandy clay loam
15-30 16 8.17 |42.25 12341 |14.19 | 3.19 |91.2]1 {2.64 | 6.15 | Gravelly coarse sand
11
30-70 10 343 (4243 {3124 |13.50 | 2.52 |93.12 {347 |3.41 Slightly gravelly
coarse sand
70-150] 30 409 |35.71 136.18 |16.26 | 1.46 (93.70 |3.0013.30 Gravelly coarse
sand

Table (8): Cation exchange capacity and exchangeable cations of the soils of
young alluvial terraces.

Profild Depth | CEC Exchangeable cations (me/100g soil)
No. | (em) {(me/100g] Ca™ | Mg Na' K ESP
soil)

0-10 244 5.6 1.50 1.07 027 12.68
9 10-60 440 2.4 1.26 0.60 0.14 13.64
60-150 5.80 3.5 1.34 0.80 0.16 13.79
0-15 9.65 56 2.34 1.33 0.38 13.78
15-30 3.40 18 1.06 0.44 0.10 12.94

Il
30-70 2.15 1.05 0.70 030 0.10 13,95
70-150 2.08 1.0 0.70 0.28 0.10 13.46
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4.2.2. Soils of alluvial deltaic plain :
4.2.2 1. Upper alluvial deltaic plain :

The sotls of upper alluvial deltatic plain have almost flat to gently

undulating surface with level to gently sloping towards the west
direction. The surface 1s covered with many fine to coarse gravel, few to
common stones, few to many low to high hummocks, and common to
many desert shrubs and weeds. The surface is strongly dissected with
many rills and gullies.

Soil colour is very pale brown, light yellowish brown, or
brownish yeilow, where colour hue is 10YR, value is 5-7, and chroma is
3-6. The texture commonly is very gravelly to extremely gravelly coarse
sand, or slightly to gravelly fine sand, sand or sandy loam. Gravel
content commonly range from 10% to 85%. Soil structure is
structureless massive or single grains, consistence is loose, slightly hard,
or hard. Gypsum is found as gypsic horizon within profile No.l in
different forms as soft accumulations in the topsoil and hard spongy or
hard accumulations in subsoil.

Soils are strongly effervescent with diluted hydrochloric acid. Full
morphological description of profiles 1,3,5,and 10 which represent this
physiographic unit is given below.

Pedon: 1 Date : 6/8/97

Classification : Typic Haplogypsid, sandy skeletal, carbonatic,
hyperthermic.

Location : South Sinai, about 12 km south-east of Ras Sudr.

Physiographic position: Upper deltaic plain of Wadi Wardan.
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Topography : Almost flat, less than 2%.
Slope : Level less than 0.5%, straight, west-facing.
Drainage : Excessively drained; slow run off; rapid internal drainage.
Vegetation : Many desert shrubs and weeds.
Surface : Many fine and medium gravel, few stones, many low sand
hummocks.
Parent material:Alluvium derived from mixed sedimentary rock

sources.

Erosion : Many rills and gullies

Horizon Description

A 0—10 cm : Brownish yellow (10YR 6/6) gravelly sandy loam,
yellowish brown(10YR 5/6) moist; weak medium
and coarse subangular blocky; soft (dry), friable
(moist), slightly sticky and slightly plastic(wet);few
fine soft gypsum accumulations; many medium and

coarse gravel (25%); strongly effervescent; clear
wavy boundary.

C 10—35 cm : Very pale brown (10YR 7/4)very gravelly coarse sand,
light yellowish brown (10YR 6/4) moist; single
grain; loose (dry), loose(moist), nonsticky and non
plastic  (wet); abundant medium and coarse
gravel(50%),common  stones (10%); strongly
effervescent; clear smooth boundary.

Cyl 35—55cm : Yellow (10YR 7/6) slightly gravelly coarse sand;
brownish yellow(10YR6/6)moist; massive; hard




Cy2 55—70cm :

Cy3 70—110cm

C 110—150cm :

Pedon : 3

Classification:

S2

(dry), loose(moist), nonsticky and nonplastic(wet);
abundant hard spongy gypsum ; common fine and
medium  gravel(10%); weathered shiny mica;
strongly efferevescent; clear smooth boundary.

Very pale brown (I0YR 7/4)gravelly coarse sand;
brownish yellow (10YR6/6) moist; massive ; hard
(dry), loose (moist), nonsticky and nonplastic (wet);
many hard spongy gypsum ; many fine to coarse
gravel(25%);few stones(50%);strongly efferevescent;
clear wavy boundary.

: Very pale brown (10YR 7/4) very gravelly coarse
sand; light yellowish brown (10YR6/4) moist;single
grains; loose (dry), loose (moist), nonsticky and
nonplastic (wet); common hard gypsum
accumulations; abundant fine to coarse gravel (50%);
strongly efferevescent; abrupt smooth boundary.
Very pale brown (10YR 7/4) slightly gravelly fine
sand; light yellowish brown (10YR6/4)moist;
massive; soft (dry), loose(moist), nonsticky and
nonplastic(wet); common fine and medium

gravel(10%); strongly efferevescent.

Date : 6/8/97

Typic Torriorthent, sandy skeletal, carbonatic,
hyperthermic.
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Location : South Sinai, about 8 km south-east of Ras Sudr.

Physiographic position: Upper deltaic plain of Wadi Wardan.

Topography : Gently undulating (3%).

Slope : Very gently sloping (3%), west-facing.

Drainage : Excessively drained, slow run off; rapid internal drainage.

Vegetation : Common desert shrubs and weeds.

Surface : Many medium and coarse gravel, common dark stones,
common low and medium and few high hummocks.

Parent material:Alluviom derived from mixed sedimentary rock

sources.

Erosion : Many rills and gullies.

Horizon Description

C1 0—65 cm : Very pale brown (10YR 7/3) extremely gravelly coarse
sand, light yellowish brown(I0YR 6/4) moist;
massive; hard(dry), loose(moist), nonsticky and
nonplastic(wet); abundant medium and coarse gravel
(70%),common stones(15%); strongly effervescent;
abrupt smooth boundary.

C2 65—80 cm : Very pale brown (10YR 7/4) very gravelly coarse sand,
light yellowish brown (10YR 6/4) moist, massive;
soft (dry), lodse(moist), nonsticky and non plastic
(wet); many fine to coarse gravel in  pockets .

(40%); strongly effervescent ; abrupt smooth
‘boundary.
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C3 80—150cm : Very pale brown (10YR 7/4) sand; light yellowish
brown (10YR6/4)moist; massive; hard (dry),
loose(moist), nonsticky and nonplastic(wet);

weathered mica; moderately efferevescent.

Pedon : 5 Date : 6/8/97

Classification  :Typic Torriorthent, sandy skeletal, carbonatic,
hyperthermic.

Location : South Sinai, about 13 km south-east of Ras Sudr.

Physiographic position: Upper deltaic plain of wadi Wardan.

Topography : Gently undulating (3%).

Slope : Gently sloping (3%).

Drainage : Excessively drained, slow run off; rapid internal drainage.

Vegetation : Common desert shrubs and weeds and few trees.

Surface : Many medium and coarse gravel, common stones, few
boulders; common low and medium and few high
hummocks.

Parent material:Alluviom derived from mixed sedimentary rock

sources.

Erosion : Many rills and gullies.

Horizon Description

C1 0—20 em : Very pale brown (10YR 7/3) gravelly fine sand, light
yellowish brown(10YR 6/4) moist;stratified layers,
massive; soft (dry), loose (moist), nonsticky and
nonplastic(wet); many fine gravel (20%);strongly

effervescent; clear smooth boundary.
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C2 20—150 cm : Very pale brown (10YR 7/4) extremely gravelly
coarse sand, yellowish brown (10YR 6/4) moist;
massive;slightly hard (dry),loose(moist), nonsticky
and non plastic (wet); abundant fine to coarse
gravel(55%). common stones (15%),common
boulders(10%); strongly effervescent.

Pedon : 10 Date : 7/8/97

Classification  :Typic Torriorthent, sandy skeletal, carbonatic,
hyperthermic.

Location : South Sinai, about 8 km north-east of Ras Sudr.

Physiographic position: Upper deltaic plain of Wadi Sudr.

Topography : Almost flat, less than 2% .

Slope : Nearly level, less than 1%, straight, west-facing.

Drainage : Excessively drained, slow run off; rapid internal drainage.

Vegetation : Common desert shrubs and weeds.

Surface : Many fine and medium and common coarse gravel few

stones, few low and medium hummocks.

Parent material : Alluvium derived from mixed sedimentary rock
sources.

Erosion : Many rills and gullies.

Horizon Description

C1 0—20 cm : Very pale brown (10YR 7/4) very gravelly coarse sand,
light yellowish brown(10YR 6/4) mbist; massive;
soft (dry), loose (moist), nonsticky and
nonplastic(wet); abundant fine to coarse gravel
(40%), few stones (5%); strongly effervescent; clear
wavy boundary.
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C2 20—50 cm : Very pale brown (10YR 7/4) gravelly sand, light
yellowish brown (10YR 6/4) moist; single grain;
loose (dry), loose(moist), nonsticky and non plastic
(wet), many fine to coarse gravel(20%); few stones
(5%); strongly effervescent; clear wavy boundary.

C3 50—150cm : Very pale brown (10YR 7/4)very gravelly coarse sand:
light yellowish brown (10YR6/4)moist; single
grains; loose (dry), loose(moist), nonsticky and
nonplastic(wet);abundant fine to coarse gravel(50%);
few stones(5%); strongly efferevescent.

Concerning chemical characteristics, data inTable (9) show that
the soils have mildly to moderatly alkaline,as pH values range from 7.5
to 8.1. Soils are strongly to very strongly calcareous ,as calcium
carbonate varies between 26.75% and 51.33% with irregular distribution
with depth. Organic matter content is very low and ranges from 0.026%
to 0.445% ,where the lowest content iS observed in subsoil and
substratum of profile 5, and the highest one in topsoil of profile 1.

Gypsum content is very low and ranges from 0.31% to 0.56%,
except the subsoil (35—110 cm) of profile 1 where it is 7.98 - 27.34%
and forms gypsic horizons.

The soils are non to moderately saline ( EC 1.63—8.26 dS/m) in
profiles 3,5,and 10, and moderately to strongly saline (EC 12.75-25.5
dS/m) in profile No.1, where the topsoil is strongly saline, and subsoil
and substratum are moderately saline.

Soluble cations are dominated by Na* followed by Ca*? and Mg*?

and K" ions are the least dominant soluble cations in profile 1, while in
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profiles 3,5 and 10 the soluble cations follow the descending order :
Ca™>Na'> Mg K",

The dominant soluble anions are CI' and/or SO, and the least

dominant soluble anion is HCO;.

Table (9):Chemical analysis of the soils of the upper part of alluvial deltaic plain

Profile| Depth pH | EC Soluble cations Soluble anions | O .M/| Gypsum | Ca CO;

No. [dS/m) {me/l) (me/l) Y% % %
(cm) Ca” |Mg”] Na® [K* HCO,| Cr [sO,

0-10 | 7.5 |17.07{ 61.07 {31.76|142.1[1.20] 1.2 [185.50/49.7310.445] 1.70 46.76

16-35 | 7.5 125.50{122.14|51.02|259.52.50{ 1.5 1354.00/88.66/0.256| 4.14 44 81

35-55 | 7.7 |12.75] 68.95 |34.95| 97.5 |0.75] 1.5 1166.00|34.65/0.175] 2734 28.06

1 33-70 | 7.9 12,751 39.40 {33.71|110.0{0.50{ 1.5 |137.24|44.87(0.178] 15.30 26.75

70-110 | 8.0 |13.77| 35.46 |29.96/141.5(0.75] 2.0 1139.12(66.55/0.053 798 | 3437

110-150 | 8.1 [13.26| 33.49 |26.15{144.5/0.50| 2.0 |135.36|67.28/0.107 382 | 3415

0-65 | 7.7 13.47(19.70 | 6.27 |17.83[0.50] 2.0 | 20.68 |21.62/0.067] 0.50 47.20

3 65-80 | 7.9 1 1.73] 985 | 2.66 | 8.90 [0.25( 1.5 | 13.16 | 7.00 10.053 035 | 4785
80-1'50 8.1 |1.53| 7.88 |270|7.13 [0.25] 3.0 | 10.50 | 4.46 |0.040 0.35 47.85

0-20 | 7.8 1 163| 8.87 12.67|7.49/045] 1.5 { 7.00 13008 0.040| 039 | 4437

i 20-150 | 7.6 | 5.20|32.51 |13.67(20.850.88| 1.5 | 35.00 {31.41}0.026 046 | 46.55

0-20 | 79 12.35|12.80|3.07|8.901.16| 2.0 | 13.00 [10.930.135 0.56 | 49.59

10 20-50 | 7.8 {6.73 | 32.51 {10.40/46.25(1.25| 1.3 | 48.00 {41.11 0.258] 031 46.98
50-150 | 7.8 {826 | 34.48 |27.09/65.25(1.25| 1.0 | 76.00 |51.07/0.284 049 | 5133

With regard to the particle size distribution, data in Table (10)
show that sand is the main fine earth fraction, where its percentage
ranges from 71.04% to 94.9%, while silt ranges from 1.8% to 9.16%,
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Table (10) : Particle size distribution of the soils of upper part of alluvial deltaic
plain.

Profile| Depth Gravel Sand % Silt |Clay| Textural class
No. | {cm) % ve ¢ m f vi |Total | % | %

0-10 25 | 278 |13.42 | 1841 (2772 | 8.71 }71.04 [9.16 |19.80{ Gravelly sandy loam

10-35 60 | 723 142,65 {21.74 | 1482 } 328 |89.72 |2.80 | 7.48 | Very gravelly coarse
sand

1 35-55 10 | 829 [37.77 [17.06 |21.44 | 398 |88.54 {647 [499] Slightly gravelly
coarse sand
55-70 30 | 3.17 12349 |25.14 |36.56 | 2.51 {90.87 {4.32 | 4.81 | Gravelly coarse sand

70-110 | 50 | 939 [37.24 [25.78 12043 | 1.06 [93.90 }1.80 | 4.30 | Very gravelly coarse

sand
110-150 1 10 | 2.02 {10.05 |21.03 |56.57 {2.83 |92.50 {2.7014.80 Slightly gravelly fine
sand
0-65 85 540 13370 128.30 (2190 | 2.30 |91.60 |3.10{5.30| Extremely gravelly
coarse sand
3 65-80 40 412 12420 13396 {2576 | 3.16 [91.20 {3.20 ] 5.60 Very gravelly
coarse sand
80-150 - 096 | 984 [4360 {3632 | 098 (91.70 {3.103.20 Sand
0-20 20 4.20 | 443 |10.32 15047 123.27 {92.69 {2.61 {4.70| Gravelly fine sand
5
20-150 30 115014252 |2331 {1318 1 1.39 [91.90 {1.90(6.20 Extremely gravelly
coarse sand
0-20 45 8.56 {1960 {2926 |26.69 | 5.19 {8930 (5.90i 4.80 Very gravelly
10 coarse sand

20-50 25 087 | 993 |46.55 {3456 | 0.89 (9280 [4.40|2.80 Gravelly sand

50-150 55 402 {2342 14253 12352 | 1.41 {9490 (2.40]2.70 Very gravelly
coarse sand
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and clay from 2.7% to 19.8%, where the highest values of silt and clay

are found in the topsoil of profile No. 1.

Cation exchange capacity commonly is low, its values range from
1.71 to 4.6 me/100 g soil, it tends to increase in the upper 35 cm of
profileNo.1 (6.99 - 9.44 me/100 g soil). The dominant exchangeable
cation is Ca' followed by Mg'? and Na*, while K is the least dominant
exchangeable cation. ESP values range from 8.87 to 13.67%, indicate
no sodicity (Table 11).
4.2.2.2. Lower alluvial deltaic plain

Soils of lower alluvial deltaic plain have flat to almost flat
topography with flat to nearly level slope. Most of the area is cultivated,
and the bare areas are covered with silt crust and common desert shrubs
and weeds.

Concerning the morphological characteristics, soil colour is very
pale brown, light yellowish brown, yellowish brown, or brownish
yellow, where hue is 10YR, value is 5-7 and chroma is 3-6.

Texture commonly is stratified layers of sand, find sand, very fine
sand, fine sandy loam, or very fine sandy loam, and sometime coarse
sand or gravelly coarse sand. Gravel content does not exceed 4%, except
the lower part of profile 13 where gravel content reaches 20%. Structure
is massive, and consistence is soft, or slightly hard. Secondary
accumulations were not observed, and soils are strongly effervescent
with diluted hydrochloric acid.

Full morphological description of profiles 2, 12 and 13 which
represent this physiographic unit is given hereafter.
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Table (11) : Cation exchange capacity and exchangeable cations of the soils of
upper part of alluvial deltaic plain.

Profile| Depth | CEC Exchangeable cations (me/100g soil)
No. | (em) (me/100g] Ca™ | Mg™ Na' K ESP
soil)

1
0-10 944 52 2,81 1.07 0.36 11.33
10-35 6.99 36 2.55 0.70 0.14 10.01
35-55 1.97 1.1 0.60 0.19 0.08 964
55-70 2.03 1.2 0.53 0.18 0.12 3.87
70-110 3.49 2.1 0.93 0.37 0.09 10.60
HO-150] 3.95 22 1.12 0.54 0.09 13.67

3
0-65 3.62 1.68 1.44 0.40 0.10 11.05
65-85 4.16 24 1.19 0.47 0.10 11.30
85-150 3.69 1.7 1.47 043 0.09 11.65

5
0-20 3.09 1.34 1.20 0.33 0.22 10,68
20-150 4.60 2.57 1.37 0.56 0.10 12.17

10
0-20 291 1.6 0.74 0.35 022 12.03
20-50 1.83 0.81 G.65 0.21 0.i6 11.48
50-150 1.71 0.89 0.51 0.22 0.09 12.87
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Pedon : 2 Date : 6/8/97

Classification : Typic Torrifluvent, sandy, carbonatic, hyperthermic.

Location : South Sinai, about 5 km south-east of Ras Sudr.

Physiographic pesition: Lower deltaic plain of Wadi Wardan.

Topography : Flat, less than 0.5%.

Slope : Flat, less than 0.2%,straight, west-facing.

Drainage : Well drained, slow run off; rapid internal drainage.

Land use : Olives cultivation.

Parent material:Alluvium derived from mixed sedimentary rock
sources.

Horizon Description

Ap 0—I15 cm : Very pale brown (10YR 7/4) fine sand, light yellowish
brown(10YR 6/4) moist; massive; soft (dry), loose
(moist), nonsticky and nonplastic(wet); strongly

effervescent; clear wavy boundary.

C1 15—25 c¢m :Very pale brown (10YR 1/3)fine sandy loam, light
yellowish brown (10YR 6/4) moist; massive; slightly
hard (dry), friable(moist), slightly sticky and slightly
plastic (wet); strongly effervescent; clear wavy
boundary.

C2 25—40cm : Light yellowish brown (10YR 6/4) fine sand; yellowish
brown (10YR5/6)moist; massive; soft (dry), loose
(moist), nonmsticky and nonplastic (wet); few fine
gravel (4%); strongly efferevescent; gradual smooth
boundary.
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C3 40—70cm : Brownish yellow (10YR 6/6) fine sand; yellow
(10YR7/6)dry; massive; loose (moist), nonsticky and
nonplastic (wet); strongly efferevescent; clear
smooth boundary.

C4 70—150cm : Light yellowish brown (10YR 6/4) fine sandy loam;
very pale brown (10YR7/4)dry; massive; friable
(moist), slightly sticky and slightly plastic{wet);

common medium roots; strongly efferevescent.

Pedon : 12 Date : 7/8/97

Classification : Typic Torripsamment, carbonatic, hyperthermic.

Location : South Sinai, about 5.5 km north of Ras Sudr.

Physiographic position: Lower deltaic plain of Wadi Sudr.

Topography : Almost Flat, less than 2%.

Slope  :Nearly level, less than 1%,straight, west-facing.

Drainage : Excessively drained, slow run off; rapid internal drainage.

Land use : Olives cultivation.

Parent wmaterial:Alluvium derived from mixed sedimentary rock
sources.

Horizon Description

Ap 0—15 cm : Very pale brown (10YR 7/4) fine sand , light yellowish
brown(10YR 6/4) moist, massive; soft (dry), loose
(moist), nonsticky and nonplastic(wet); few fine
gravel(4%); strongly effervescent; gradual wavy
boundary.
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Cl 1530 ¢m :Very pale brown (I0YR 7/4)coarse sand ,light
yellowish brown (10YR 6/4) moist; massive; soft
(dry), loose (moist), nonsticky and nonplastic (wet);
few fine and medium gravel (4%), thin layer of
gravel between the second and third layers; strongly
effervescent; abrupt smooth boundary.

C2 30—150cm : Brownish yellow (10YR 6/6) sand; very pale brown
(10YR7/4)dry; single grains; loose(moist), nonsticky

and nonplastic (wet); strongly efferevescent.

Pedon : 13 Date : 7/8/97

Classification :Typic Torrifluvent, coarse loamy, carbonatic,
hyperthermic.

Location : South Sinai, about 5 km north of Ras Sudr,

Physiographic position: Lower deltaic plain of Wadi Sudr.

Topography : Flat, less than 2%.

Slope : Nearly level, less than 1%,straight, west-facing.

Drainage : Well drained, slow run off; rapid internal drainage.

Vegetation : Common desert shrubs and weeds.

Parent material:Alluviom derived from mixed sedimentary rock
sources.

Erosion : Fewrills.

Horizon Description
C1 0—20 cm : Very pale brown (10YR 7/4) fine sandy loam , light
yellowish brown(10YR 6/4) moist: massive; soft




C2 20—35 cm
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(dry), friable (moist), slightly sticky and slightly
plastic(wet); strongly effervescent; gradual smooth

boundary.

:Very pale brown (10YR 7/4)fine sandy loam,light

yellowish brown (10YR 6/4) moist; massive; soft
(dry), firm(moist), sticky and plastic(wet); strongly
effervescent; diffuse smooth boundary.

C3 35—80cm : Very pale brown (10YR 7/4)very fine sandy loam, light

C4 80—150cm :

yellowish brown (10YR6/4)moist; massive; slighty
hard (dry), firm (moist), sticky and plastic (wet);
strongly efferevescent; abrupt smooth boundary.

Very pale brown (10YR 7/3)gravelly coarse sand;
light yellowish brown (10YRS/4)moist; massive; soft
(dry), loose (moist), nonsticky and nonplastic(wet);
many fine to coarse gravel (20%); strongly

efferevescent.

With regard to chemical characteristics, data in Table (12) show

that the soils have neutral to moderately alkaline reaction as pH values
range from 7.1 to 8.0 . Soils are slightly to strongly saline ( EC 6.83-
24.48 dS/m) in the topsoil, and very slightly to moderately saline (EC
3.01-10.71dS/m) in the subsoil and substratum. Calcium carbonate
contents (43.72-54.38%) indicate that the soils are very strongly

calcareous. Organic matter content is very low, where its values vary

between 0.053 and 0.509%, and gypsum content is very low too

(0.37 - 0.72%).
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Soluble cations are dominated by Na" and /or Ca", followed by Mg*™,
and the least prominant soluble cations are K*. Soluble anions are
dominated by CI' and/or SO4™ and the least dominant soluble aions are
HCO;.

Table (12) : Chemical analysis of the soils of lower part of alluvial deltaic plain.

Profile| Depth pH | EC Solubie cations Soluble anions |0 .M Gypsum | Ca CO;
Ne. (dS/m) (me/l) (me/1) % % %
(cm) Ca® [Mg”[ Na* [K* HCO,] cr [507°

0-15 7.1 [24.48] 86.68 (76.86/240.00 L.50; 2.5 |355.36/47.18]0.120] 061 45.24
1525 176 16.12]23.64 |12.92] 43.75 0.50f 3.0 | 30.00 [47.81]0.187| 0.37 47.20
2 2540 179 |4.08(10.84 |10.32] 32.63 0.38) 1.5 | 26.32 |26.35]0.067| 037 44 81
40-70 | 8.0 |3.57( 11.82 [11.27] 22.90 0.50} 1.5 | 2538 {19.61{0.053| 0.41 43.72

70-150 | 7.7 |10.71] 36.45 |{32.81] 76.00 0.75( 1.5 [100.00]44.51{0.162| 0.41 45.46

0-15 | 7.6 |6.83|29.55]18.17 46.25 0.38 1.5 | 66.00 [26.85/0.270] 0.66 46.55
12 15-30 1 7.9 |3.0117.24 |10.66| 16.05 0.25 1.8 | 12.00 {30.40(0.346] 0.49 51.33

30-150 | 7.9 13.26 1 13.79 { 9.30 | 19.60 0.38 1.4 {18.00 |25.67(0.246] 037 50.46

0-20 | 7.1 [9.49]4433125.00] 5380 1.00| 2.2 | 93.00 {29.33]0.483] 072 5133

20-35 174 (4902955 {12.78] 22.25 0.38) 1.2 | 34.00 {29.76]0.509] 037 54.38
13

35-80 1 7.5 {7.34]28.07 {20.99) 46.50 0.38 1.4 | 49.50 [45.04]0.384| 0.60 54.38

80-150 | 7.7 [4.59] 21.67 {12.96| 25.00 0.38] 1.2 |36.00 [22.81]0.232| 0.40 53.07

Particle size distribution data in Table (13) show that sand is the
main fine earth fraction, where its amounts range from 58.39 t0 95.22%,
while silt ranges from 0.58 to 25.5% and clay 4.2-16.11%.

Concerning the cation exchange capacity, data in Table (14) show
that CEC values range from 2.68 to 7.96 me/100g soil. The dominated
exchangeable cations are Ca*? and/or Mg™, followed by Na* and K*.
ESP values range from 7.25 to 13.1%
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Table (13) : Particle size distribution of the soils of lower part of alluvial deltaic

plain.
FProfilell)epth Gravel Sand % Silt {Clay| Textural class

No.{(cm) | % ve c m f vi |Total | % | %

2 0-15 - 0.04 | 252 [17.64 |53.66 |14.39 |88.25 |4.56(7.19 Fine sand
15-25 | - 065 | 4.75 [16.53 |46.59 |12.62 |81.14 |6.94|11.92 Fine sandy loam
25-40 4 032 | 307 [19.77 |60.22 | 841 |91.79 {3.65}4.56 Fine sand
40-70 | - 048 | 5.22 |20.46 [57.65 | 839 [92.20 |3.504.30 Fine sand

70-150| - 062 | 6.18 |13.34 [41.55 [13.51 |75.20 [10.63{14.17| Fine sandy Joam

12 | 0-15 4 052 469 11276 149.79 |19.34 |87.10 |6.40)6.50 Fine sand
15-30 4 1343 12197 (3339 [3253 {390 [95.22 (0.58 |4.20 Coarse sand

30-150] — | 1.59 |10.47 (29.95 [39.99 [10.43 19243 |2.46|5.11 Sand

13 | 0-20 71046 | 3.14 1065 {41.03 {2198 {77.26 [11.62|11.12; Fine sandy loam
20-35 —~ 1010 | 200 {794 {2794 {2663 |64.61 P0.60{14.79| Fine sandy loam
35-80 — 1017 1167 | 269 {2448 {2938 |58.39 [25.50/16.11|Very fine sandy loam
%0-1501 20 | 441 12496 {2630 {2555 | .38 (89.60 [4.40]6.00 Gravelly coarse sand
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Table (14) :Cation exchange capacity and exchangeable cations of the soils of
lower part of alluvial deltaic plain.

Profilé Depth | CEC Exchangeable cations (me/100g soil)
No. | (cm) [(me/100g] Ca™ | Mg™ Na' K ESP
soil)

0-15 4.63 2.0 2.00 0.50 0.13 10.80

15-25 6.67 26 3.18 0.77 0.12 11.54

2 25-40 2.90 0.8 1.60 0.38 0.12 13.10
40-70 2.89 1.7 0.70 0.37 0.12 12.80
70-150 7.00 3.1 2.92 0.84 0.14 12.00

0-15 3.73 1.8 1.43 0.38 0.12 10.19

12 15-30 2.68 16 0.69 .30 0.09 11.19
30-150 3.24 2.4 0.72 0.42 0.1¢ 12.96

0-20 6.48 4.0 1.72 0.47 0.29 7.25

20-35 7.12 438 1.56 0.53 0.23 7.44

" 35-80 1.96 4.6 234 0.80 0.22 10.05
80-150 | 3.63 2.1 1.09 0.35 0.09 5.64
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4.2.3. Soils of playa :

Soils of playa have almost flat topography, and nearly level slope.
The surface is covered with many fine and medium white gravel, few
low hummocks and few scattered desert shrubs and weeds. The surface
is slightly dissected with few nlls.

Soil colour is brownish yellow, yellowish brown, light olive
brown, or olive brown, where hue is 10¥YR or 2.5Y, value and chroma
4 - 6. Soil texture is sandy clay loam, coarse sandy loam or gravelly
coarse sandy loam.

Gravel content dose not exceed 16%. Structure is massive, and
consistence is soft and hardness tends to increase with depth
(very hard).

Gypsum is found as soft and hard accumulations in the uppermost
layers and crystals below a depth of 60 cm. Soils are strongly
effervescent in the topsoil and moderately to weakly effervescent in
subsoil and substratum with diluted hydrochloric acid. Full
morphological description of profile No.8 which represents this
physiographic unit is given below.

Pedon : 8 Date : 7/8/97

Classification : Leptic Haplogypsid, fine loamy,mixed, hyperthermic
Location + South Sinai, about 2.5 km south-east of Ras Sudr.
Physiographic poesition: Playa.

Topography : Almost flat, less than 2%

Slope : Nearly level, less than 1%, straight, south-west-facing.
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Drainage : Well drained, slow run off; rapid internal drainage.

Vegetation : Few scattered desert shrubs and weeds.

Surface : Many {ine and medium white gravel, few low hummocks.

Parent material:Alluvium derived from mixed sedimentary rock

Sources

Erosion : Few rills.

Horizon

A 0—1I5 cm

Cyl 15—40 cm

Cy2 40—60cm

Description
Brownish yellow (10YR 6/6) sandy clay loam,
yellowish brown(10YR 5/6) moist; massive; soft
(dry), friable (moist), slightly sticky and slightly
plastic(wet); strongly effervescent, clear wavy

boundary.

: Brownish yellow (10YR 6/6) gravelly coarse sandy
loam , yellowish brown (10YR 5/6) moist; masstve;
slighty hard (dry), friable(moist), slightly sticky and
slightly plastic (wet); few soft and hard gypsum,
many fine gravel (16%); moderately effervescent;
clear wavy boundary.

: Light olive brown (2.5Y 5/4) coarse sandy loam;olive

brown (2.5Y4/4)moist; few very dark gray mottles
(10YR 3/1); massive; hard (dry), fraible (moist),
slightly sticky and slightly plastic(wet), many soft
and hard gypsum ;weakly efferevescent; gradual
smooth boundary.
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Cy3 60—150cm : Light olive brown (2.5Y 5/4) sandy clay loam; olive
brown (2.5Y4/4) moist; common very dark gray
mottles (10YR 3/1), massive; very hard (dry), firm
(moist), sticky and plastic(wet); abundant gypsum

crystals; weakly efferevescent.

Concerning chemical characteristics, data in Table (15) show that
the soils have neutral to moderately alkaline reaction, as pH values
range from 6.8 to 7.9. Soils are moderately, strongly or very strongly
calcareous, where calcium carbonate contents vary between 13.05 and
54.38% with irregular distribution with depth. Organic matter content is
very low and ranges from 0.372% in topsoil to 0.284% in the subsoil
and substratum.

Gypsum content is very low in topsoil (1.89%), and it increases
with depth to reach 27.11% in the subsoil and substratum which is
enough to form gypsic horizon. Soils are strongly to extremely saline,
where EC is 66.3 dS/m in topsoil and decreases with depth to 18.7 dS/m
in subsoil and substratum. The soluble cations are dominated by Na*
followed by Ca™ and /or Mg, while K is the least dominated cation.
Soluble anions follow the descending order : CI' > SO, > HCO;5".

With regard to the particle size distribution, data in Table (16)
show that soil fraction percentages 48.56 - 69.7%, 17.3-29.99% and
7.5-32.1% for sand, silt and clay, respectively.
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Table (15) : Chemical analysis of the soils of playa.

Profile| Depth | pH | EC Seluble cations Soluble anions {0 .M | Gypsum [Ca COs
No. | (cm) (dS/m) (me/l) (mef) % % %
Ca” | Mg”? | Na' [ K* HCO;] CI | SO

0-15 | 6.8 166.301364.451231.99| 750 [10.00[ 1.3 |1300| 55.14 |0.372| 1.39 |54.38
15440 | 7.2 151.00{145.78|160.14! 726 [10.00| 1.5 | 880 |160.42|0.346] 9.71 | 2523

4060 | 7.9 [36.72| 61.07 | 69.76 | 595 | 7.50| 1.5 | 692 | 39.83 10.296] 15.48 13.05

60-150 | 7.9 11870/ 47.70 | 45201 185 { 1.56 | 1.4 | 238 | 91.06 {0.284] 27.11 | 17.40

Table (16) : Particle size distribution of the soils of playa.

ProfilDepth Gravel Sand % Silt |Clay Textural class
No.i(em) | % | ve < m f vi |Total | % | %
0-15 - 1.13 | 495 [18.92 |22.18 [14.62 {61.80 [17.30| 20.9 Sandy clay loam
1540 | 16 |11.27 |26.26 [10.13 |15.46 | 6.58 169.70 16.20] 14.1 | Gravelly coarse sandy
8 loam
40-60 - 784 |2599 |10.76 |1561 1279 162.99 P9.99| 7.5 Coarse sandy loam
60-150] - 732 |21.08 | 728 [10.64 | 2.24 [48.56 [19.34)32.1 Sandy clay loam

Table (17): Cation exchange capacity and exchangeable cations of the soils of

playa.
Profil¢ Depth {| CEC Exchangeable cations (me/100g soil)
No. | (cm) [me/100g] Ca™ | Mg™ Na* K ESP
soil)

0-15 9.78 52 3.06 1.24 0.23 12.68
15-40 8.56 60 1.53 0.70 0.33 8.18

8
40-60 4.44 25 1.45 0.33 0.16 ; 743
60-150 13.89 1.6 399 1.98 0.32 14.25
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Concerning cation exchange capacity, data in Table (17) show
that CEC values range from 4.44 to 13.89 me/100g soil, and coincide
with clay content, the dominated exchangeable cation is Ca" followed
by Mg? Na' and K*. ESP values range from 7.43 to 14.25% , indicate

that there is no sodicity in these soils.
4.2.4. Soils of sabkhas:

Soils of sabkhas have almost flat relief, and nearly level slope.
Surface is covered with thin to thick salt crust and pseudo sand,
common medium to high hummocks, and many halophytes.

The morphological characteristics observed in profile No.15,
which represents this physiographic unit show that the soil colour is
yellowish brown, dark grayish brown, light brownish gray, or light gray,
where hue is 10YR, value is 7-4, and chroma is 2-4. Texture is loam in
topsoil, and silty clay loam or clay loam in subsoil and substratum.
Structure is massive and consistence is friable in topsoil and firm in
subsoil and substratum when moist.

Accumulation of salts found in the topsoil and subsoil, and it is
enough to form a salic horizon. Soils are strongly effervescent with
diluted HCL

Soil description of profile No. 15 is given below.

Pedon : 15 Date : 7/8/97

Classification : Typic Haplosalid fine loamy, carbonatic, hyperthermic.
Location : South Sinai, about 6 km north west of Ras Sudr.
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Physiographic position: Sabkha.

Topography : Almost flat.

Slope : Nearly level.

Drainage : Poorly drained, slow run off, moderately slow mternal
drainage.

Vegetation : Many halophytes.

Surface : Thin to thick salt crust, pseudosands and common medium to

high hummocks.

Parent material:Alluvium derived from mixed sedimentary rock
sources

Horizon Description

Az 0—15 cm : Yellowish brown (10YR 5/4) loam, yellowish
brown(10YR 6/4) dry, massive; friable (moist),
sticky and plastic (wet); many salt accumulations;
strongly effervescent; clear smooth boundary.

Cz 15—50 cm : Dark grayish brown (10YR 4/4) silty clay loam,
yellowish brown (10YR 5/4) dry; massive; firm
(moist), very sticky and very plastic (wet); many salt
accumulations; strongly effervescent; gradual smooth
boundary.

C 50-—150cm : Light brownish gray (10YR 6/2) clay loam; light gray
(10YR7/2)dry; massive; firm (moist); sticky and

plastic (wet); strongly efferevescent.

Concerning chemical characteristics, data in Table (18) show that
the soils have neutral to mildly alkaline reaction as pH values range
from 6.6 in topsoil to 7.8 in subsoil and substratum. Calcium carbonate
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Table (18) : Chemical analyses of the soils of sabkha.

Profile| Depth | pH | EC Soluble cations Soluble anions |0 .M| Gypsum | Ca CO;
No. | (cm) @Sim) | (me/l) (me/l) % % %
Ca+ Mg" Na* K+ CO}H Cr S().;=
0-15 | 6.6 |136.05] 130 {1285.0|214043.0f 2.0 {3280] 316 2200 1.86 40
15 15-50 | 7.7 | 90.7 | 100 {157.31|1120|25.0; 3.5 | 940 4588/ 0.55] 2.68 48
50-150 | 7.8 122,681 55 [45.07]225 43| 1.5 {310 17.87{10.29| 1.00 54

“Table (19) : Particle size distribution of the soils of sabkha.

ProfilDepth Gravel Sand % Silt |Clay! Textural class
No.|(em) | % Ve c m f vi (Total | % | %
0-15 - 001 | 033 | 048 | 989 {2559 | 363 |41.8|218 Loam
15 |15-50 | - 001 | 039 | 034 | 221 {595 8.9 [59.5{31.6{ Siltyclay loam
50-150| - 0061 1121 1001 744 {1488 | 245 1464|294 Clay loam

Table(20): Cation exchange capacity and exchangeable cations of the soils of

sabkha.
Profil{ Depth | CEC | Exchangeable cations (me/100g soil)
No. | (em) [me/100g] Ca™ | Mg"™ Na* K ESP
soil)
0-15 | 1045 44 437 1.36 0.32 13.01
15 | 1550 | 12.51 5.5 5.08 1.46 047 11.67
50-150 | 12.78 53 494 1.64 0.90 12.83
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contents vary between 40% in topsoil and 54% in subsoil and
substratum which indicate that the soils are very strongly calcareous.
Organic matter content is very low in subsoil and substratum (0.29-
0.55%) while increases in the topsoil to 2.2% due to the effect of
salinity. Gypsum content is low and varies between 1% and 2.68%.
Soils are extremely saline in the top and subsoil and strongly saline in
subsoil and substratum, as indicated by EC values 136.05 in the topsoil
and 90.7 dS/m in subsoil, which are enough to form salic horizons,and
22.68 dS/m in the lower part of subsoil and substratum.

Soluble cations are dominated by Na’, followed by Mg™ and
Ca*?, and the least prominent soluble cation is K*, while soluble anions
are dominated by CI, followed by SO, , and the least dominated anion
1s HCO;5'.

Particle size distribution data in Table (19) show that silt is the
main fine earth fraction, followed by clay and /or sand, where the
percentages of soil fractions are 41.8 - 59.5%, 21.8-31.6% and
8.9-36.3% for silt, clay and sand, respectively.

With regard to cation exchange capacity, data in Table (20) show
that CEC values range from 10.45 to 12.78 me/100g soil and coincide
with clay amounts. The prominent exchangeable cation is Ca™, followed
by Mg> Na', K', with a descending order Ca™ > Mg >Na">K".
ESP values range from 11.67% to 13.1%.

4.2 5. Soils of oolitic sand dunes:

Soils of oolitic sand dunes have undulating to rolling topography
with convex sloping slope. The surface is covered with few scattered
desert shrubs. Concerning the morphological characteristics, soil colour
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is yellow or brownish yellow, where hue is 10YR, value is 6-7 and
chroma is 6-8. Soil texture is sand,structure is single grains and
consistence is loose. Soils are strongly effervescent with diluted HCI.
Full morphological description of profile No.14 which represents this
physiographic unit is given below.

Pedon : 14 Date : 7/8/97

Classification : Typic Torripsamment, carbonatic, hyperthermic.

Location + South Sinai, about 7 km north west of Ras Sudr town.

Physiographic position: Oolitic sand dunes.

Topography : Undulating.

Slope : Convex sloping .

Drainage : Excessively drained, moderate run off and rapid internal
drainage.

Vegetation : Few scattered desert shrubs.

Parent material : Aeolian deposits derived from sedimentary rock.

Horizon Description

C1 0—30 cm : Yellow (10YR 7/8) sand, brownish yellow(10YR 6/6)
moist;single grains;loose (dry and moist), nonsticky
and nonplastic(wet);strongly effervescent; diffuse
smooth boundary.

C2 30—80 cm : Yellow (10YR 7/8) sand, yellow (10YR 7/6)moist;
single grains; loose(dry and moist), nonsticky and
nonplastic (wet); strongly effervescent; diffuse
smooth boundary.
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C3 80—150cm : Yelow (10YR 7/6) sand; brownish yellow
(10YR6/6)moist; single grains; loose(dry and moist),
nonsticky and  nonplastic(wet); strongly

efferevescent.

With regard to chemical characteristics, data in Table (21) show
that the soils have neutral to mildly alkaline reaction, as pH values range
fromm 7.2 to 7.6. Calcium carbonate content ranges from 94 to 97%,
which indicates that the soils are extremely calcareous. Organic matter
content is low, where values vary between 0.24 and 0.55%. Gypsum
content is very low too, where values range from 0.35 to 0.6%. Soils are
very strongly saline in the topsoil, where EC is 36.28 dS/m and strongly
saline in subsoil and substratum, where EC values range from 22.68 to
23.58 dS/m. Soluble cations are dominated by Na*, followed by Mg"™
and /or Ca™ , while the least dominated is K'. Soluble anions follow the
descending order; CI' > SO, > HCOQ; .Particle size distribution data in
Table (22) show that sand is main fine earth fraction, where its amounts
range from 94.5 to 95.3%, and the dominant size is medium sand, while

clay and silt are 3.9-5.1% and 0.4-0.8%, respectively.

Concerning the cation exchange capacity, data in table (23) show
that CEC values is very low and vary between 2.41 and 3.62 me/100 g
soil. Exchangeable cations are dominated by Ca* , followed by Mg,
Na', and K'. ESP values range from 13.55 to 14.94%.
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Table (21) : Chemical analysis of the soils of oolitic sand dunes.

Profile| Depth | pH | EC | Soluble cations Soluble anions |O .M | Gypsum |Ca CO;
No. cm 1(dS/m) {me/l (me/l % %% %
(cm) ICa™ Mg™ [Na' [K* HCOs| CT | SO,
0-30 | 7.2 136.28] 80 [82.01]|410|10.0| 2.5 {570|9.51}0.24} 035 96
14 30-80 | 7.6 [22.68] 55 154.60{215|4.3| 2.0 320/ 6.90(055| 047 94
80-150 | 7.2 |23.58| 60 (82.95{210{4.5] 3.0 |310{44.45/ 045 0.60 97
Table (22) : Particle size distribution of the soils of oolitic sand dunes.
Profile Depth |Gravel Sand % Silt {Clay| Textural
No. |{(em) | % ve c m f vi |(Total | % | % class
0-30 — J003] 551 {8526 347 | 023 ] 945 (041 5.1 Sand
14 |[30-80 - 003 956 18236 | 257 | 0.18 | 947 {04 | 49 Sand
80-150] — |0.03 (1965|7467 § 092 { 003 | 953 |08 | 39 Sand

Table(23) : Cation exchange capacity and exchangeable cations of the soils of

oolitic sand dunes.

Profil¢ Depth | CEC Exchangeable cations (me/100g soil)
No. | (cm) [me/100g] Ca™ | Mg™ Na* K ESP
soil)
0-30 3.62 1.6 1.30 05 0.22 13.81
14 30-80 332 i5 1.15 0.45 0.22 13.55
80-150 241 1.0 0.84 0.36 0.21 14.94
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4.2.6. Soils of coastal sand beach:
Soils of coastal sand beach have almost flat topography, and

nearly level slope. The surface is covered with thin salt crust, few shell
fragments and few scattered halophytes.

Concerning morphological characteristics, soil colour is very pale
brown, or light yellowish brown, where hue is 10YR, value 6-7, and
chroma i1s 3-4. The topsoil is dry, subsoil down to 70cm is moist,and is
wet where water tabie is found at depth of 70cm from the surface.
Texture i1s sand throughout the profile layers, structure is massive and
the consistence is slightly hard (dry) in the topsoil, loose(moist) in
subsoil, and non sticky and non plastic (wet) in lower part of subsoil
and substratum. Common salt accumulations were observed in topsoil.
Soils are strongly effervescent with diluted HCL Full morphological
description of profile No. 4 which represents this physiographic unit is

given below.

Pedon : 4 Date : 6/8/97

Classification : Typic Torripsamment, carbonatic, hyperthermic.

Location : South Sinai, Ras Matarma, about 16 km south-east of
Ras Sudr .

Physiographic pesition: Coastal sand beach.

Topography : Almost flat, less than 2%.

Slope : Nearly level, less than 1%, west-facing .
Drainage : Excessively drained, slow run off and rapid internal
drainage.

Vegetation : Few halophytic shrubs and weeds.




80

Surfac  : Thin salt crust and few shells.
Parent material: Marine deposits derived from mixed sedimentary rock
sources.

Ground water  : Moderately deep saline water table (70cm).

Horizon Description

Az 6—20 cm : Very pale brown (10YR 7/4) sand, light yellow brown
(10YR 7/4) moist; massive; slightly hard (dry), loose
(moist), nonsticky and nonplastic (wet), common
coarse hard salt accumulations;strongly effervescent;
clear smooth boundary.

C1 20—70 cm : Light Yellowish brown (10YR 6/4) sand, very pale
brown (10YR7/4) dry; massive; loose (moist),
nonsticky and  nonplastic  (wet);moderately
effervescent; clear smooth boundary.

C3 80—150cm : Light Yellowish brown (10YR 6/4) sand; very pale
brown (10YR7/3) dry, massive; nonsticky and

nonplastic(wet); strongly efferevescent.

With regard to chemical characteristics, data in Table (24) show
that the soils have moderately alkaline reaction as pH values.range from
80 to 82. Soils are extremely calcareous in the topsoil and very
strongly calcareous in subsoil, where calcium carbonate content is
84 .83% in topsoil, and 54.38% in subsoil. Organic matter content is very
low (0.053—0.067%) and gypsum content is very low too (0.4-0.61%).
Soils are strongly saline in the topsoil (EC 27.54dS/m), and moderately
saline in subsoil (EC 13.77dS/m). Soluble cations are dominated by Na',
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followed by Mg' and Ca*? and the least prominent soluble cation is K.
Soluble anions are dominated by CI, followed by SO; and the least

dominant soluble anion is HCO;".

Particle size distribution data in Table (25) show that soils are
sandy throughout the profile layers. Sand is the main fine earth fraction,
where its percentage ranges from 89.9 to 93.27%, and medium sand is
the abundant size. Silt ranges from 2.13 to 3.1%, and clay from 4.6 to
7.3%, the high amounts of silt and clay are found in topsoil, while low

amounts in subsoil.

Concerning cation exchange capacity, data in Table (26) show
that CEC values range from 5.78 me/100g soil in topsoil to 2.99
me/100g soil in subsoil, and coincide with clay content. The dominant
exchangeable cations are Mg, followed by Ca™, Na' and K*. The
dominance of Mg™ cations may be due to the contamination with sea
water. ESP values are relatively high and range from 14.71% in topsoil

to 15.05% 1n subsoil, which reflect a tendency to sodicity.
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Table (24) : Chemical analysis of the soils of coastal sand beach.

Profile| Depth | pH | EC Soluble cations Soluble anions | O .M | Gypsum {Ca CO;
No. | (cm) (dS/m) (mefl) (me/l % % %
Ca” [ Mg”7 INa* K" |HCO;s | CT { SO,
0-20 | 8.0 |27.54[49.25]75.81(365{5.0] 2 {425|68.06/0.053] 0.61 84383
4
20-70 | 8.2 113.77/9.85 [32.48{175{2.3{ 2 1190|27.63|0.067 040 | 5438
Table (25) : Particle size distribution of the soils of coastal sand beach.
ProfilDepth Gravel Sand % Sitt {Clay| Textural
No.|{(em) | % Ve ¢ m f vf |Total | % | % class
0-20 - 1.55 (1378 | 70.73| 3.09 | 045 | 896 |3.10} 7.3 Sand
4
20-70 2 008 | 675 | 8390 246 } 008 | 9327(2.13} 4.6 Sand

Table (26): Cation exchange capacity and exchangeable cations of the soils of

coastal sand beach.

Profild Depth | CEC Exchangeable cations (me/109g soil)
No. | (cm) (me/100g] Ca™ | Mg™ Na' K ESP
soil)
0-20 5.18 1.56 3.15 0.85 0.22 14.71
4
20-70 2.99 1.04 1.4 0.45 0.10 15.05
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4.3. Grain size analysis;

Grain size analysis is used for different purposes such as
description of texture, testing the behavior of sediments during
transportation and deposition and interpretation the depositional
environments under which the sediments were deposited.

In the present work, 53 soil samples taken from 15 soil profiles
which represent the different physiographic units were prepared for dry
sieving to determine sand separates,i.e., very coarse sand, coarse sand
medium sand, fine sand and very fine sand, using set of 5 sieves with
mesh openingsl.25, 0.4, 025, 0.1, 0.045 mm, while silt and clay
separates were determined using pipette method. Fraction percentages
were calculated, cumulative percentages were slotted against phi-
diameter of the fraction on arthmatic probability paper and seven
percentiles, @5, 016, @ 25, o 50,275, o0 84, and o 95 were estimated.
The statistical grain size parameters were then determined according to
the formula given by Folk and Ward (1957). ¢ is calculated from the
formula:

o = -log(d) / log(2) , where (d) is a diameter in mm.
Grain size parameters:

Grain size parameters include : graphic mean size, inclusive
graphic standard deviation, inclusive graphic skewness and graphic
kurtosis
Mean size ( Mz g):

The mean size (Mz g ) was calculated using the following
proposed formula by Folk and Ward (1957).
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Mzo=(216+0250+984)/3

The following proposed scale was used to describe the mean size.

Mean size o scale

Grade limits Nomenclature
-1.0t00.0 Very coarse sand
0.0to 1.0 Coarse sand
1.0t02.0 Medium sand
2.0t03.0 Fine sand
30t04.0 Very fine sand
40t070 Coarse silt
7.0t09.0 Fine silt

>9.0 Clay

The mean size meaning the diameters that half way between

exiremes, is regarded to prime importance in characterizing the

distribution pattern.

The inclusive graphic standard deviation G 1):
Folk and Ward (1957) introduced the inclusive graphic standard

deviation (6 1) to represent the degree of sorting. It is calculated by the

following formuia :

§1=(084- p16)/4 +(©95-085)/66
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The same authors gave the following scale to describe the sorting:

Sorting scale

6 1 grade limits Nomenclature
<0.35 Very well sorted
0.35t00.5 Well sorted
0.5t00.7 Moderately well sorted
0.7t01.0 Moderately sorted
1.0t0 2.0 Poorly sorted
20t04.0 Very poorly sorted
>4.0 Extremely poorly sorted

For clarifying the results, it is well known that the sediments
transported by wind are well sorted, while sediments transported by
water or weathered in situ are usually pocrly sorted, Inman (1952). Folk
aind Ward (1957) stated that sorting is a function of mean size, so the
values increase with transportation owing to the decreases in the mean
size of sediments. Thus, it is possible to get well sorted sediments
transported by water across long distances.

Skewness (SK;) :
Skewness measures the symmetry of the central part of the

distribution. Skewness must equal zero in normal curves obtained from
homogneous distribution, in which the mean size coincides with the
median. Positive values of skewness indicate that the studied sample has
' tails of fine grains which are contraindicated by the negative ones.
Skewness (SK,) is calculated by the following formula :
SK,=[(216+084-2 950)/2(084- 816)]+[(05 + 995 - 2050) / 2(995 — B5)]
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Folk and Ward (1957) gave the following scale to describe the

asymmetry of sediments when using SK; as the skewness measure.

Skewness scale

SK, grade Nomenclature
-1.0to -0.3 Strongly coarse skewed
-0.3t0-0.1 Coarse skewed
-0.1t00.1 Near symmetrical
0.1t0 €.3 Fine skewed
03t01.0 Strongly fine skewed
Kurtosis (KG)

Kurtosis measures the ratio of sorting in the extremes of the
distribution compared with the sorting in the centeral portion. For
normal distribution, graphic kurtosis should equal ome. Excessive
peakness is indicated by values larger than one, whereas excessive
flatness is evidenced by smaller values. Folk and Ward (1957) gave the
graphic kurtcsis (KG) calculated by the formula :

KG = (295 - 95) / 2.44(e75 — 025)

The same authors suggested the folldwing scale to describe the
kurtosis of sediments :
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Kurtosis scale

KG grade Nomenclature
<0.67 Very platy kurtic
0.67-0.9 Platy kurtic
09-1.11 Mesokurtic
1.11-1.5 Leptokurtic
1.5-3.0 Very leptokurtic
>3.0 Extremely leptokurtic

The data of statistical size parameters and measures are presented
in Table (27) and figures from 5 to 12 and discussed as follows:
Soils ef old alluvial terraces :

Cumulative curves of the soil profiles 6&7 which represent the
old alluvial terraces are illustrated in Fig. (5). Computed statistical size
parameters, given in Table (27), show that the graphic mean size of the
topsoil vary between 2.2 @ and 2.22 ¢ and fall within the range of fine

sand. Whereas, the values of subsoil range from 1.28 @ to 1.57 @ and
fall within the range of medium sand, while values of lower subsoil and
substratum range from 0.2 ¢ to 0.55 o and fall within the range of
coarse sand. The grain size distribution reflects the normal deposition
pattern of alluvial material in vertical direction within the soil profile,
where the coarser sediments are deposited first in the bottom, underlying

the finer ones.




83

Sorting values range from 1.36 to 1.93, indicating poorly sorted
se;diments, suggest that water is responsible for transportation and
deposition of these soil materials.

Values of skewness range from 0.12 to 0.62, indicate fine skewed,
to strongly fine skewed ,except the second layer of profile No.7 (10—
25cm), which has skewness value of 0.05( near symmetrical). These
skewness values indicate that the soils have a tail of fineness.

Data of kurtosis indicate that the soils are leptokurtic, except the
lowest layer of profile No.6 (45—-150cm) which attains mesokurtic.
Data indicate the involvement of wind and water action in the formation
of these soils. This suggestion does not coincide quite well with sorting
values already mentioned.

Soils of young alluvial terraces :

Statistical size parameters of soil proifiles 9&11 representing the

young alluvial terraces are illustrated in Fig.(6) and Table(27).

The calculated mean size values of the topsoil vary between 2.43
and 2.45 o and fall within the range of fine sand, while values of

subsoil and substratum (0.22 to 0.9 @) fall in the range of coarse sand,
except the subsoil at a depth of 10-—50cm within profile No.9, where
Mz value is 1.12, which falls in the range of medium sand.

Sorting values range from 1.26 to 2.3 & and indicate poorly to
very poorly sorted, point to the action of water in transport and
deposition of soil materials. |
Values of skewness range from 0.3 to 0.67 @, indicate strongly fine
skewed, and in turn these soils have a tail of fineness.
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Kurtosis values range from 1.0 to 1.19 @, indicating mesokurtic to
leptokurtic, except the surface layer of profile No.11 (0—15¢m) which
has a value of 0.88 @ ( platy kurtic). That means the combination of
water and wind action in transportation and deposition of these soils,
with exceptional case of surface layer of profile No.11 (0-—15cm) where
water action is responsible for transportation and deposition. This
suggestion does not coincide quite well with sorting values.

Soils of upper alluvial deltaic plain :

Computed statistical size parameters of profiles 1,3,5,and 10
representing the soils of upper alluvial deltaic plain are illustrated in
Table (27), and cumulative curves are given in Fig.(7).

The graphic mean size values (Mz @) range from 0.12t0 1.0 &
and fall within the range of coarse sand, with exception of surface layer
of profile No.1 (0—10cm) where its value is 2.03 @ and indicates fine
sand. In addition,the surface layer of profile No.5(0—20cm) and the
substratum  of profile No.1 (110—150cm), where their values are 1.8 @
and 1.13 @ and fall within the range of medium sand.

Sorting values range from 1.09 & (poorly sorted) to 2.23 o (very
poorly sorted), and indicate that sediments are transported and deposited
by water action.

Values of skewness indicate that the majority of soil possess fine
or very fine skewed, except the deepest layers of profile No.3 (80—
150cm), surface layers of profiles 5 and 10, which are near symmetrical,
in addition to subsoil (55—70cm) and substratum (110—150cm) layers
of profile No.l, which are coarse skewed. This stratified pattern
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suggests the contribution of water and wind in the formation of these
soils.

Kurtosis values indicate mesokurtic or leptokurtic, and point to
the contribution of both water and wind in soil formation, except the
topsoil (0—10cm) of profile No.1, which is platy kurtic and indicates
that water is the main factor responsible for transportation and
deposition of its soil material. Substratum layers of profiles No. 1 and 3,
topsoil of profile No.5 and subsoil of profile No.10 are very leptokurtic,
indicate that wind is the main factor responsible for their formation.
This suggestion dose not coincide quite well with sorting values.

Soils of lower alluvial deltaic plain

Computed statistical size parameters of profiles 2, 12, and
13,which represent soils of lower alluvial deltaic plain are given in
Table (27), and cumulative curves are ililfstrated i Fig.(8).

Calculated Mz values are found in a wide range 0.7506-3.05 0
(coarse sand to very fine sand), indicate a stratified pattern within the
soil profiles.

Sorting values range from 1.04 @ to 1.69 ¢ indicating poorly
sorted, except the layer 25—40 cm in soil profile No.2, which has a
sorting value of 0.95 g, indicating moderately sorted. This suggests that
the sediments constituting these soils are transported and deposited
under the water action, except the layer 25-40 cm in profile No.2,where
a combination of water and wind actions is expected to be respousible
for soil formation.

The skewness values indicate that the soils are generally fine to
strongly fine skewed, except for the layers 40—70 cm (profile2),
15—30 cm and 30—150 cm (profile i2), which are near symmetrical.
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Values of kurtosis indicate that the soils are characterized by
alternative pattern, i.e., leptokurtic, mesokurtic, very leptokurtic,
extermely leptokurtic and platy kurtic. This pattern suggests a
combination of water and wind actions in the formation of the soils
with leptokurtic or mesokurtic values, water action for platy kurtic and
wind action for very or extremely leptokurtic. This suggestion dose not

coincide quite well with sorting values.

Soils of playa :
Statistical size parameters illustrated in Table (27), and

cumulative curves of the soils of playa, given in Fig.(9), show that the
calculated Mz @ values are 2.57 & and 2.65 ¢ for the topsoil (0—15 cm)
and substratum (60—150 cm) in profile No.8, indicating fine sand,
while they are 1.62  and 1.63 o for the subsoil (15—60 cm), indicating
medium sand.

Sorting values range from 1.93 ¢ to 2.53 ¢ indicating poorly
sorted to very poorly sorted sediment, which suggest that water is the
main action responsible for transportation and deposition of these soils.

Values of skewness are 0.16 ¢ for the surface layers
(0—40 cm),indicating fine skewed deposits, 0.04 @ for the subsoil (40—
60 c¢m) indicating near symmetrical, and —0.3 o for the deepest layers
(60—150cm), indicating coarse skewed sediments. That mean the soils
have a tail of fineness in the upper layers, and a tail of coarser materials
in the deepest layers.

Values of kurtosis range from 0.58 & to 0.66 ¢ indicating very
platy kurtic and mean that soils are transported and deposited by water
action, which coincide quite well with the sorting values, except for the
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