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ABSTRACT : Seven profiles were selected fo represent the
different geomorphic umits in the northern Coastal belt of Sinai
peninsala , in order to evaluate their soil genesis , formation and tlle
degree of homogencity .

Applying the particles size distribution and their parameters ,
data clarified that , these soils are moderately to poorly sorted , fine
to near symmetrical skewed and meso to leptokurtic , this is
indicating that , water and wind are considered the main factors
responsible for the formation of such soils .

With regard to the mineralogical compesition of the sand
fraction in these soils , data indicate that , light minerals are
composed mainly of Quartz ( > 95 % ) with few amounts of
Feldspars . Heavy minerals , on the other hand , are dominated by
Opaques minerals besides Pyroxenes and Amphiboeles , Zircon ,
Epidote , Rutile , Tourmaline , Garnet , Staurolite and relatively
moderate amounts of Kyanite . Generslly , Pyroboles minerals
constitute mostly of the non-Opaque minerals . The irend of heavy
minerals distribution as function of profile depth , indicated that
differences within the respective layers of soil profiles are mainly
sedimentary relicts . The ratio of resistant minerals (Zr /T, Zr /R
and Zr / T + R ) with the soil profile , furtherly confirms the
heterogenity of parent materisis forming these soils .

Key word : Coastal soils , Origin , Sorted and skewed , Light and heavy minerals,
Uniformity and weathering ratios .
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INTRODUCTION

Agricoltural expansmn
vsually involves both reclaimation
of barren area beside preserving
the require irrigation water. The
Coastal plain belt of Sinai

Peninsula is one of the promising

regions in conection: with the
hopeful agricultural development
in Egypt; El-Shiekh Gaber canat
( The part of El-Salam canal in
eastern region of Suez canal )is
one of: the main irrigation project
in this area of Sinai . This canal
was designed to irrigate about
400.000 Feddans in this region as
. follow : :
1 - El-Tina plain area
{ 50.000 Feddans ) .

2 -South E)-Quantara area

( 75.000 Feddans ).

3 - Rabaa area ( 70.000 Feddans )
4 - Beir Ei-Abd area

(70.000 Feddans ) .

5 - El-Serou & El-Quartier area

( 135.000 Feddans ) .

All of these arcas representing
mainty the studied area
( the northern coastal plain soils of
‘Sinai Peninsula ) in Egypt , The
area  characterized by wnde
variations in their origin |
properties and the suitability for
agriculture .

Youssief, et al.

- Location :

The studied area is located

in the northern part of Sina
. Peniinsula , it extends from Port

Said to Rafah on the

-Mediterranean sea coast from the

north , and from El-Quantara sharq
to wadi El-Azariq from the south ;
This area lies between longitudes
327 30" and 34 25 Fast , and
latitudes 30" 50" and 31" 20" North ,
( Fig . 1) ; 1tis extending nearly to
the Mediterranean Coast , includs
El-Tina plain , the sandy coastal

plain and both wadi El. Arish and
wadi ELAzariq. =

Geology :

The geology of Sinai
Peninsula bhas been studied by
several geologists among them
Ball ( 1939 ) , Shokri ( 1953),
Said ( 1962 ) , ELShazly et al
( 1974 ) and Hemry and
Chorowieze ( 1986 ) . In
formation given by the above
mentioned authors revealed that,
the studied area is occupied by
different type of rock varing
between the Cenzoic to Mesozoic
eras , which occupy the southem
portion of Sinai Peniosula and
constitue of limestone with marl
intercalations sand limestone .
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Cenozoic formation occupy the
- northern portion of Sinai Peninsula
" Gabal Maghara " . It is mainly
composed of shale intercalated
with marl and fossiliferous
limestone with sandstone .

Geomorphology :

According to Dams and
Moor ( 1985 ) , Fig (1) the
geomorphological features of the
studied area are classified into
three main geomorphic units ,

namely :

1 - Northern Coastal plain

2 - Morphotectonic depression
( El-Tina plain ) .

3 - Wadis ( El-Arish and
Fl-Azariq) .

1- Northern Coastal plain :
' This unit is the bigest
geomorphic unit in the study area
and including coastal beach ,
mobile elevated sand dunes and
sandy plain as landscape units ,
texture of these soils are ranged
from sandy loam to sand . This
plain constitutes flat to slightly
undulating strip of stretches
adjacent to the Mediterranean
shore line , this unit represented by
profiles No. 2 , 3 and 4 .
2- Morphotectonic depression

It includs El-Tina plain in
the northern west portion of Sinai ,
the soil in this unit are
characterized by an almost flat or
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flat surface with low-lying terrain ,
soil parent material constitutes is a
mixture of Nile alluvial and
lacustrine  deposits  sometimes
contaminated with aeolian sand
sediments , this unit represented by

profile No. 1 .
3- Wadis

Wadi El-Arish basin is one
of the most important

geomorphical phenomena in Sinai
, it occupies the north eastern
coastal portion , the wadi channel
is surrounded by three conspicuous
terraces ;. Parent material is mostly
dominated by the calcareous
sediments of alluvial origin with
variable contribution of acolian
deposits , this wadi represented by
profilesNo.5 and6.

Wadi El-Azariq is one of
the downstream (ributaries which
come from the east and has the
same origin as wadi El-Arish , this
wadi represented by profile No. 7 .

The current study concerns
with morphological and
mineralogical properties , genesis
and soil formation of these soils to
elucidate its mode of formation ,
identify minerals within sand
subfraction and their relation to
s0il development as a degree of
uniformity of parent matena! .
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MATERIALS AND
METHODS
Twenty four soil samples

were collected from sevensoil.

profiles Fig. (1 ), representing
the main geomorphic - units in the
studied area , the collected samples
were mechanically analysed using
the pipette method Piper ( 1950 )
to get the non clay fractions , the
sand fractions were determined
using dry seving method. Then,
the data was statistically evaluated
according to Folk and Ward
( 1957 ) , Passega ( 1964 )and
Passega and Byramjee (1969).
The mineralogical studies
of the sand fraction were carried
out as follow ; after the ordinary
treatment ( Jackson , 1967 )
, the  sand  subfraction
(0.125 - 0.063 mm. ) was separated
from each sample by dry sieving
methods . Separation of light and
heavy minerals was carried out
following the procedure described
by Brewer ( 1964 ). Mounting of
the mincrals was undertaken
according to the method outlined
by Brewer ( 1964 ) , systematic
identification of the light and
heavy minerals was done using the

optical properties as given by

Milner(1962 ) .

Youssief, et al.

RESULTS AND

DISCUSSION

The morphological
characteristics of the studied soil
profiles are given in Table (1).

As shown in this table , soils
of ELTina plain ( profile 1)has
dry colours ranged from grey
( 10 YR 5/1 ) to dark grey ( 10 YR
4/1 ) , the moist colours were
ranged  from dark  grey
( 10 YR 4/1 ) to very dark grey
{ 10 YR 3/1 ), the texture is clay
throughout the entire depth , the
structure is less developed ( weak
medium  subangular blocky and
weak medium angular blocky ),
the consistence is firm , very sticky
and very plastic , mottles in
subsurface layers as one of the
morphological features and these
soils are slightly calcareous .

Soils of the Northern
Coastal plain ( profiles 2, 3 and 4 )
has dry colours ranged from
yellow ( 10 YR 7/6 ) to yellowish
brown ( 10 YR 5/4 ) , the moist
colours vary from brownish
yellowish ( 10 YR 6/6 )to dark
yellowish brown ( 10 YR 4/4),
the texture is sand , these soils are
structureless  ( single grains ) , the
consistence was loose , non sticky
and non piastic , lime seggrigations
, broken marine shells and and
some roots as morphological
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Table ( 1) : Morphological description of the studied soil profiles .

Geomorphic| Profile; Depth Colour Te‘ Morpho,
Texture [Structure| Consistence Calcareous
unit No. cm, Dry Moist features
0-10 | 10YR4/1 |I0YR3/1) Clay [W.Mgab.| F.,VS,VP.{ Non. Sl.calcar.
é ‘_i 1 10-40 | 10YR4/1 [1I0YR3/1} Clay |[W.Mab.] F,VS,VP.{ Mottles | Sl:alcar.
= 40-110 ; 10YR5/1 [10YR4/1{ Cley [W.Mab.{ F.,VS,VP.| Mottles Sl.calcar.
0-20 | 10YR7/6 {10YR6/6; Sand | S.grains| L., Ns.,Np.; Lime seg.| Mo.calcar.
2 20-75 | 10YR6/4 |10YR 5/4} Sand |S. grains| L., Ns.,Np. | B.M.shells| Mo.calcar.
g 75-135 | 10YR 6/4 |]10YR 5/4] Sand |S.grains|L.,Ns,Np.| Non. Sl.calcar,
gl 0-10 | 10YR7/6 |[10YR6/6] Sand |S.grains|L.,Ns,Np.| Non. Nen calcar.
§ 3 10-35 | 10YR&6/4 [10YR 5/4| Sand |8, grains | L., Ns,,Np. Non. Non calcar.
35-80 | I0YRS5/4 {10YR4/4| Sand |S.grains|L.,Ns,Np.| Non. Sl calcar.
g 80-165 | 10YR 5/4 j10YR a/4 Sand |S. grains | L., Ns,,Np. | F.roots | Sl calcar.
E .
0-25 | 10YRS5/4 [10YR 4/4 Sand |S. grains | L., Ns,Np. |[B.M. shells| Sl calcar.
4 25-85 | 10YR 5/4 {10YR4/4| Sand | S.grains|L.,Ns,Np.| Non Sk, calcar.
85-180 | 10YR6/4 |10YR 5/4; Sand |S. grains{ L., Ns,Np. |{CaCO; seg.| Mo, calear.




Table (1) : Cont.
Geomorphic .Proflle Depth Colour Texture [Structure Consistence Morpho. ‘| Caleareous
unit No. em. Dry Moist features
0-25 10YR 7/6 |1I0YR 6/6 | Sand S.grains | L., Ns,Np. B.M. shells | Mo.calcar.
5 25~70 | 10YR 5/4 [10YR 4/4| 8. loam | Massive | S.,51s.,SL.,p,CaCOQ; seg.| H.calcar.
70-120 | 10YR 5/4 |10YR 4/4{ L.sand | Massive SQ,Sl.s.,Sl.,p. Non, Mo.calcar.
E 120180 | 10YR 5/4 |10YR 4/4| L.sand | Massive |S.,51.s,,81.,p.| F.roots | Sl calcar.
E .
3 0-15 | 10YR 5/4 |IOYR 4/4| L. sand | Massive | S.,SLs.SLp.| F.roots | Mo.calcar.
6 1555 | 10YR6/4 [I0OYR 5/4| L.sand | Massive | S.,SLs,,SLp.;CaCO, seg.| H.calcar,
55-95 | 10YR4/4 |10YR 3] S.C.L. : Wab. |f Mo.sMop, Non Sl.calcar.
95-160 | 10YR 5/4 | 10YR4/4| L.sand | Massive | S.,SLs,Slp.|  Non. | Slcalear.
g 0-20 | I0YR5/4 [10YR 4/4| S. loam | Massive | S.,815.,SLp.| F.roots | V.H. calcar.
2 7 | 20-80 | 10YR4/4 |10YR 3/4| S.CL. | W.a b.[f Mo.sMo.p|CaCO; seg,| V.H. calcar.
; 80160 | 10YR 5/4 |10YR 4/4| L.sand | Massive | 8,,815.,SLp.| Non. Mo. calear,

W .M.ab. = Weak medium angular blocky
Mo. = Moderately H. =Highly S.grains = Single grains
F.=Fin¢e B.M.= Broken marine
8.C.L. = Sandy clay loam f. = friable W.a.b. = Weak angular blocky  V.H. = Very High calcar. = calcareous

seg. = seggrigations

F.=Firm VS.=Verysticky VP.=Veryplastic 8l.=Slightly
L.=loose Ns.=Nonsticky Np.=Non plastic

S, =Soft L.sand = Loamy sand S.loam = Sandy loam

i
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features and these soils are non to
moderately calcarcous .
Soils of wadis { profiles 5

and 6 ) has dry colours ranged

from yellow (10 YR 7/6) to dark
yellowish brown ( 10 YR 4/4),
the moist colours are ranged from
brownish yellowish (10 YR 6/6)
to very dark yellowish brown
( 10 YR 3/4 ), the texture was
varies from sand to sandy clay
loam , the structures arc ranged
from structureless ( single grains )
to weak angular blocky , the
consistence are varies from loose
to friable , non sticky to
moderately sticky and non plastic.
to moderately plastic , lime
segregations , broken marine shells
and some roots as morphological
features and the soils are slightly to
very high calcareous .

The particle size
distribution pattern of the soil
profiles are used as a criterium for
determining the genesis of these
profiles and their uniformity .

In this connection , use of a
cumulative curves n
characterizing sedimentary
materials which has been proposed
by many investigators . Four
statistical parameters ( Mz . o1,
SK and KG) are calculated using
the formula of Folk and
Ward (1957).

'Youssief, etal.

Data in Tables (2)and (3 ),

. indicate that :

1 — As to the graphic mean Mz,
most of the samples of the

. different profiles fall within the

medium and fine sand
(1.67-2470 ).

2 — All soil samples are poorly to
moderately sorted (0.62-2.030)

The poorly sorted nature of

the sediments suggests that the
soils are mainly deposited by water
action , while moderately sorted
sediments suggests two means of
transportation and deposition , i.e. ,
water and wind actions.
3 - As to inclusive graphic
Skewness ( SK ) or symmetry ,
most of the samples fall within the
range  of fine  skewed
(030-0.109);

Exceptions are , the surface
and deepest layers of profile 6 and
the deepest layer of profile 7 ,
which falls within the range of
near symmetrical (-0.5-0.0809).
4 — Regarding the values of
graphic Kurtosis ( KG ) parameters
, the soils range between 0.44 O
( Mesokurtic ) to 063 @
( Leptokurtic ) , using the scale
given by Folk and Ward ( 1957).

Taking into consideration,
that Mesokurtic and Leplokartic
values |, indicate the involvement
of wind and water actions are the
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~ main factors responsible for soil
formation .

The C-M pattern of the
studied soil profiles is also used as
a tool for indicating the
mechanism of transportation and
the hydrodynamic condition of
sedimentation as suggested by
Passega ( 1964 ) and Passega and
Byramjee ( 1969 ). Dataof C-M
pattern , Table (3 )and Fig.(3)
show that the sediment of the
studied area are transported by
rolling & suspension .

Forthermore , the available
data of the statistical size
parameters reveal that the studied
soil profiles are non-uniform of
parent materials , however , the
stratified conditions observed in
these profiles are mostly attributed
to depositional variations and /or

the depositional regime .
Mineralogy of the sand
fraction : :

A — Light minerals

With regard to the role of
the mineralogical composition of
the sand fraction in order to
evaluate the soil genesis and
uniformity of these soils , light
minerals are composed mamly of
Quartz { < 95 % )} for all the
examined samples Table (4),
most of the Quartz grains which
separated from El.Tina plain and
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wadis soils are simple type
( mono-crystalline ) and show
straight to slightly undulose
extension { Folk , 1968). Such
these grains are thought to be
derived from the disintigration of
the igneous and metamorphic
rocks ; The dominancy of Quartz
over other members of the light
minerals is mostly related to its
resistance to weathering and the

disentegration during the
multicyclic processes of
sedimentation .

Considering , Feldspars , it
is evident that , these minerals
constitutes are about 2.6t0 5.3 %
of the light fraction , the members
of Feldspars could be arranged in
the order of their abundance as
Orthoclase , Plagioclase and
Microcline .

The presence of Feldspars
could be taken as an indication that
weathering prevailing during soil
formation was not so drastic to
cause a complete decay of these
minerals susceptible to weathering

B — Heavy minerals i
Considering the heavy
minerals |, data in Table (5 ) show
that , the detected minerals of the
heavy minerals are dominated by
Pyroboles ( Pyroxenes and
Amphiboles ) which form the mamn
constituent of such fraction .
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Table (2) : @ values read from the cumulative frequency curves
of the studied soil profiles .

Gw':l:rhh Prr::le D:":h M s | Fis | Pas | s | Brs | Poa | Fos
Morph«ectonic 0-10 | -0.95 | -0.20 | 1.00 | 145 | 2.0 | 3.00 | 3.80 | 4.60
dep risalon 1 | 10-40 | -080{ 010 .10 | 190 | 230 | 3.30 | 390 | 475

{ EL.Tina piain} 40110 | -0.70 | 030 [ 120 | 145 { 215 | 3.40 | 395 | 4.80
0-20 | -0.10 | 1.00 | 1.20 | 1.50 | 200 | 210 | 2.65 | 335

‘ 2 | 20-75 {010 | 090 | 1.25 { 145 | 195 | 230 [ 290 | 3.50

-i 75.150 | -0.60 | 020 | 065 | 125 | 215 | 265 | 290 | 3.75
0-10 | 065 | 110 | 130 | 145 | 170 | 2.00 | 2.40 | 339

3 10-35 | -0.80 | 015 | 070 | 1.00 | 165 | 210 | 285 | 3.75

o 3 | 35.80 | -015) 110 | 140 | 1.65 | 190 | 215 | 260 | 320
80-165 | 030 0.95 | 110 | 1.35 | 1.80 | 2.20 | 2.55 | 3.00

0-25 | -0.80 | 0.85. | 120 | 1.55 | 2.00 | 210 | 270 | 3.00

z 4 | 25.85 1 .090) 020 | 080 | 120} 130 | 250 | 290 | 360
85-180 | -1.10 | 030 | 1.00 | 134 | 185 | 250 | 3.00 | 3.70

0-25 | -100 | -0.50 | 0,10 | 0.70 | 1.60 | 2.80 | 3.40 | 4.40

5 | 25-70 | -1.10] -050 | 030 | 0.60 | 1.80 | 3.00 | 330 | 4.60

3 70-120 | -0.90 | 040 { 0.20 | 0.60 | 1.80 | 3.00 | 3.60 { 4.50

S 120-180] -0.75 | -0.35 | 0.0 | 0.50 | 1.70 | 3.10 | 3.60 | 4.70

-‘%‘ 0-15 1-0.65] 0.70 | 1.20 | 1.40 | 2.30 | 2.50 | 3.30 | 4.00

3 6 | 15-55 | .035] 100 | 130 | 1.60 | 250 | 3.00 | 360 | 440
55-95 | -1.00 | 020 | 060 | 1.50 | 2.40 | 3.10 | 360 | 3.80

95-160 | -1.00 | -030 | 070 | 1.35 | 220 | 270 | 320 | 3.50

» 0-25 | -020 | 1.00 | 1.70 | 2.00 | 230 | 300 | 320 | 3.70

o 7 | 25-80 | -0.50 | 0.50 | 140 | 160 | 2.00 | 2.80 | 320 | 3.0
o® 80-160 | -0.10 | -0.20 | 0.80 | 130 | 220 | 260 | 290 | 4.00




Table ( 3 ) : Statistical parameters , one percentile , median size values and mechanism of transportation
of the studied soil profiles .

$00Z (9)'ON IE* 104 “s2Y -ouSy [ SnnsSvg

Geomorphic | Profile| Depth One percentile | Median in Mechanism

unit No, cm. Mz 6 ¢ | Skig | xGy ir mm. mm. | of transportation |

Morphotectonic 6-10 2.30 1.42 0.13 0.56 1.927 0.235 O-P

deprivsion 1 ' 10-40| 243 | 143 | 011 | 053 1737 0.204 o-p

( ELFina piain ) 40-110( 244 | 146 | 017 | 0.1 1.621 0.226 0-P

A 0-20 | 165 | 073 | 002 | 062 1.100 0.250 o-p

._i 2 |20-75| 203 | 203 | 017 | 056 1,100 0.263 o.pP

75-1501 192 | 190 | 022 | 051 1.513 0.226 O-P

3 0-10 | 1.8 062 | 030 | 0.63 0.637 0.310 o-P

i 5 [10-35) 173 | 108 | 014 | 057 1.737 0.320 O-P

“ -1 35-80| 197 0.62 0.20 0.63 1.110 0.270 0-P

£ 80-165|. 181 | 067 | 010 | 050 1,230 0.288 0-P

1; 0-25 | 197 | 070 | -0.06 | 061 1.800 0.250 O-P

z 4 |25-85| 167 | 104 | 044 | 052 1.800 0.400 0-P

85.180| 195 | 1.02 | 012 | 0355 2140 0.278 0-P

0-25 | 170 | 157 | 011 | 048 2.000 0.333 O-P

- 5 |25-70| 180 | 152 | 005 | 046 2,000 0.285 0-P

8 70-120| 187 | 1.59 | 008 | 046 1.900 0.285 o-p

:§ 120-180] 1.80 | 1.64 | 0.3 | 044 1700 0.312 0-P

: 0-15 | 227 1.00 | 001 | 047 1.600 0.200 0-p

3 6 [15-55| 247 | 110 | 003 | 050 1,300 0.200 0-.P

= 56.95| 220 | 136 | 005 | 050 | . 2.000 0.200 0-P

95.160] 1.90 | 120 | -025 | 053 2,000 0.200 0-P

A0 0-25 | 240 | 078 | 008 | 053 1.200 0.200 0.p

\@.b” v |25.80| 220 | 100 | 022 | 0.3 1.400 0.250 0.P

qo 80-160] 197 | 116 | -024 | 0.7 1100 0.200 o-P

O - P = Rolling & suspension

X474
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Other minerals are detected
as Opaques , Epidotes, Zircon,
Gamet , Rutile , Tourmaline ,
Biotite , Staurolite , Silimanite ,
Kyanite and Gloucophane in
different frequency amounts . The
optical examination of such
minerais reveal that Pyroxenes
minerals constitute , most of the
non-Opaque minerals . The most
common minerals encounted in
this group are Augite , Diopside
and Hyperthene ; The values of
Pyroxenes are ranged from 19.2 to
338 % , the highest value is
detected in the northern coastal
plain soils ( profile 2 ) , while the
lowest one is found in the soils of
wadi El.Arish ( profile 5 ) .

Amphiboles minerals are
represented by Homblend |,
Actinolite and Gloucophane which
was the second important portion
of the heavy residue after
Pyroxene ; Their values varied
widely from one geomorphic unit
to other with ranges between
11.1 % and 26.1 % with an
irregular distribution pattern with
depth .

Zircon , Rutile and
Tourmaline minerals are detected
in all the studied soil samples
without any specific trend cither
within the fraction or throughout
the respective layers of the soil

Youssief, ef al.

profiles Regarding , the
variability of their distribution in
the studied geomorphic unit |
Zircon varies from 2.3 % to 8.5 %
, the lowest value is found in the
soils of northern coastal plain ,
while the highest value is detected
in the soils of wadi El.Arish .
Rutile mineral is presented in a
variable amounts , ranges between
1.7 % and 4.0 % . The highest
percent characterizes the surface
layer of profile 5 ( wadi El. Arish )
, whereas the lowest one is
exhibited in the 40 — 110 cm. layer
of the soils of ElTina plain
(profile 1).

Tourmaline mineral
displays to some extent , the same
trend catching the Zircon and
Rutile minerals , where its highest
value is found in ElLTina plain
sotls ( profile 1), while the lowest
frequency content is this of the
northern  coastal plain  soils
( profile4). The other accessory
minerals ; Epidote , Garnet ,
Biotite , Kyanite , Staurolite ,
Silimanite =, Monazite and
Gloucophane are presented in
varied frequencies from one
geomorphic ‘unit to another. The
trend of their distribution as of
depth is not obvious , however , it
is mostly irregular .
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From the former discussion
, it can be concluded that
Pyroboles  ( Pyroxenes +
Amphiboles ) and Opaques are the
most aboundant minerals , Zircon ,
Rutile , Tourmaline , Garnite and
Epidote are presented in moderate
amounts , while the remaining

minerals are found in less
pronounced amounts .
The varations of the

mineralogical composition already
observed in Table ( 5 ) in the
studied geomorphic units could be
attributed to the sedimentation
regime and the effect of sorting
distribution .

Uniformity
ratios :

To evaluate the weathering
stage and uniformity of profile
parent materials , ceftain minerals
as Pyroboles , Zircon Tormaline
and Rutile are used to achieve this
purpose .

Pyroboles are considered as
an assessable minerals to
weathering , while Zircon and
some extent Tourmaline and Rutile
as resistant . So the presence of
assessable minerals in  high
precentages can be taken as an
indication of the immature
conditions or recent deposits .
This care is in harmony when

and Weathering
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resistant minerals is existed in low
levels . _ .
Generally , soils of the
areas under consideration are
relatively recent from the view
point of pedogenesis ; Moreover ,
the narrow limits in heavy mineral
frequency is mainly ascribe
geogenesis To elucidate the
homogeneity or heterogenity of the
soil parent material , resistant
minerals as well as their ratios are
employed ( Zr / R, Zr/Tand
Zr/ T+R).
Application of the former ratios for
cach soil profile , Table ( 6 ) and
Fig . ( 4 ) , indicate that most of
these profiles in the areas
undertaken are of multi-onigin or
formed due to a multi-depositional
regimes . Exceptional being few
soil profiles representing the soils
of northern coastal plain which
have a relatively apparent
hemogeneity with only slight
differenes rander mainly in their
surface layer duec either to the
contamination of more than one
parent material or to the
sedimentation processes .
In conclusion, it is quite clear that
soil profiles have quite defferent
features duc to lithologic
discontinaity The latter is
indicated by the distribution of
minerals within successive layers
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Table (4) : Frequency distribution of light minerals in the sand fraction ( 0.125 - 0.063 mm. )
of the studied soil profiles .

Geomorphic Depth % Feldspars
Profile No. % Quartz _

units em. Orthoclase | Plagioclase | Microcline Tota!
Morphotectonic 0-10 950 24 22 0.4 * 5.0
deprission 1 10 - 40 95.2 2.3 2.0 0.5 48

( EL.Tina plain ) 40-110 94.7 2.7 2.1 0.5 53
0-20 96.3 1.6 1.2 0.9 37

-_i 2 20-75 96.4 1.7 0.9 1.0 3.6

& 75- 150 97.4 L1 0.7 0.8 2.6

s 0-10 95.3 2.3 12 1.0 45

K 3 10-35 96.0 2.0 0.8 1.2 4.0

- 35-80 96.4 1.6 0.9 1.1 36

é 80 - 165 95.5 2.0 1.4 1.1 4.5

3 0-25 987 .| 20 1.0 13, 43

: 4 25.88 96.0 1.4 1.6 1.0 4.0

85-180 | . 964 1.5 1.1 1.0 36

0-25 97.0 1.0 1.2 0.8 3.0

L 5 28-70 96.5 1.5 1.0 1.0 3.5

. & 70 - 120 958 2.1 1.0 11 4.2
l 120 - 180 9.7 1.9 1.5 0.9 43

5 0-15 97.0 13 0.7 1.0 3.0

= 6 15- 55 97.0 L1 1.2 0.7 3.0
$5.95 | 962 | 1.9 1.0 0.9 3.8

95 - 160 96.0 2.0 0.9 1.1 4.0

0-20 95.6 2.0 1.5 0.9 4.4

a.v"’\‘ 7 20-80 95.8 23 10 0.9 42
e 80:160 | 960 | 21 0.9 10 40
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Table ( §) : Frequency distribution of heavy minerals of the sand ‘
fraction ( 0.125 - 0.063 mm.) of the studied soil profiles.

Nom spaque mincrals %
Geomorphic | Frofile | Depth | Opagwe Pyroholes
nmit Ne. cm. | mimerals Pyroxeses Amphiboles
’ % H - 2 | 8|
-] _ g 1s5|=2] =
AR AR EREIEE
S|E|Z| S| E[2]%]°
n O] <
Morphotorionic 0-10 372 148 31| 65 | 244 | 84 | 18| 21123
deprission 1 10 -40 355 140|241} 42 |206]| 73 { 1.8 20| 111
( ELTina plain ) 40-110 36.4 128} 3.0{ 45 | 203 | 92 | 16]|3.0] 120

Mean 364 13.7

0-20 271|183
2 |20-715| 284 }|ies
75-135| 247 |173

[F TRV - %
TR

‘g0 0
(-]
(")
It
—
-
=
[
(™)
o
(™)
1)
-
wh
[

=
= Mean | 267 174 91 |323] 99 [3e]3e]152
= 0-10 215 170] 52| 84 [ 306] 105] 36127162
E 10-35 250 |57.1] 50 94 | 315] 98 |36}3.0]164
S 3 35-80 25.1 174} 60| 88 [ 322] 120]| 38§29 164
g BO-165| 248 i66] 58] 82 1316] t16]50134)159
= Mean 256 178|555 87 [ s ne|40f38)162
£ 0-25 233 J174] 58] 73 [ 305 niel29] 44189
z 4 25-85 7o |152]47| 110} 309 1323836206
g5-186| 227 |107]35]107) 249 107]53}135|195

97 | 283|118 | 48] 38197

z
B
B
S
&

- 0-25 201 |147[40] 80 | 267 1316727225

25-70 175 |126| 64| 129|319} 116! 5326|195

- 5 70-::;:& 237 |[89)44| 59 |192] 149183292617
K 120-1 207 |90]|64]101|255| neies]le]2ls
< Mean 25 |113/s53]| 92 |258]{128;67]29]|224
= 0-15 219 [nol41| 96 | 246 12318241246
o 1555 213 g8l63|100]251] n3jeo|35]|208
2 9 55.95{ 208 |78}s52]| 91 |21]143]78]39]|260
95-160] 20 litolssi 69 |234]132]141]63)237

Mean 215 {97is53]89 |13o|128]|6s5|as5]{238

0-20 233 187|581 13218 145]44]|64]253

0"‘" 7 20-80] 216 |93|a8)| 64 |205]|152]|56]52]|260
P\ 0-160] 226 [88|62| 80 | 230 148|s8]51]257
< Mesn s |89|58] 72 |21.7] 48| 53] 56] 256
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Table (5) : cont.
. Nou opaque mincrals %
Prefile| Depith N Ubibuitows ¢
No. | om. Parametamorphic | {itrastable mincrals | B B
slR| =
2lals = glgl318 E ";
HHEHE AR R EHLINE
O|lE|¥| 3 N & E o
o-10 {20[23|12]10] 52 | 20 | 25 {15]63]oc]tefol] 44
1 10-40 {32]20]10{24] 66 | 25 | 30 |21]|68|10]20]|02] 48
40-110|36]|22]08| 16} 68 | 17 } 24 |25]|60]|12]{25|00}121
Mesn |29]22010|17] €2 | 21 | 26 |20(64[18]20]01] 7.1
0-20 24| 16|12117| 24 | 26 | 15 |27[71]13]0t]01]105
2 |20-7531}22]10]01] 30 | 24 | 20 |12]81]10]01]00] 88
75-135 | 30|23 |1a| 13| 30 | 28 | 19 {20{74[12| 00| L1]|104
Mean ;28[20]12]14) 28 | 26 | 18 |20(75]12]|01]04]99
0-10 §33|to[10b12| 32 | 38 | 18 |12]64|09]00]10]188
10-35 | 38]26|09}15] 45 | 30 | 20 [20]42]10[02] 14} 224
3 |35-80{36|26]14[14] 42 | 35 | 23 [15|46[06]00]|06]164
s0-165|35|25)16]13| 52 | 36 | 28 |13|44]08{00|07]125
Mess |36]24012]14] 43 | 35 | 22 l15|49]08]00|09{175
0-25 129f14|14l20] 23 | 23 | 12 [29](70]{12{00]26[105
4 pa2s-asj27l2s5fijial 47 | 25 14 {06]|63{08)04]20] 88
g5-180 135124190 13] 67 | 35 19 {21167{00l06}|30]104
Mean |30/21)|15016] 46 [ 28 | 15 119/67/07103]25(99
0-25 [32|27]08[13] 67 | 40 | 27 {111s3{os[oof21]58
25-70 [44{29]09112]| 85 | 29 | 20 [09|38)09[01|24]42
5 |70-120|36|29]15]|12] 83 | 29 | 21 [12{44{06]|00]22]39
120-180f 36125 18| 13| 83 | 39 | 23 [13|44]05]00]20]62
Meaa [370127)13[13) 88 | 34 | 23 J11]|4as5[07|08}22) 50
0-15 |27[25[11[14] 68 | 38 | 22 [19]36[es]oo0]2s5] 45
15-55 | 381330 18[25] 63 | 38 | 23 |13{25|os{18{29]38
¢ !ss-95|39i26l13)18] 65 | 39 | 23 |18}31|08[02 29|30
95-16036/28}11[19| 80 | 33 | 19 |i4f4r]06j01]21]|35
Mean [35[28{13[19)] 69 | 37 | 22 116}33{06]05]26] 37
0-20 |43|29]12|14] 58 | 35 | 20 [15]4aef06[01|19]29
7 {20-8]41j25{14]86] 55 | 32 | 22 118135/06|00]|55] 35
80-160[37)30]13)1s5] 56 | 37 | 19 [16[38|05|00|21] 54
Mean | 40[28{13{15] 56 ;| 35 | 20 [16{39{0sl00(32]39




Table ( 6 ) : Uniformity and Weathering ratio of the studied soil profiles.

$00Z (9)ON € 1A “say ousy [

Geomorphic | Profile | Depth Uniformity ratine ‘Weathering ratios
wnit No. cm, b v i
ZeiT | Ze/R | Ze/ReT -E_'_é_-r- . "szf'
Morphotactoale 0-10 2.10 2.60 1.15 476 1.09 0.19
deprission 1 10-40 | 220 2,64 1.20 1.30 0.76 021
{ ELTiea piain) 40-110 | 2.80 4,00 1.65 3.50 1.00 027
0-20 1.60 0.92 0.59 12.36 2.46 0.69
L] 2 20- 75 1.50 125 0.68 9.28 2.04 0.24
i 75-150 | 1.58 1.07 0.64 9.77 2.00 0.41
0-10 1.77 0.84 0.57 9.36 2.10 0.24
3 10-35 | 225 1.50 0.90 137 1.51 0.31
35-80 | 1.83 1.20 0.72 7.48 1.8% 0.26
£ 80-165 | 186 | 144 | o081 | 594 145 | 016
g 0-25 1.92 1.00 0.66 14.11 331 0.83
2 4 25-85 | 3.36 1.88 1.21 8.44 2.16 0.10
85-180 | 3.53 1.91 1.24 5.16 1.24 024 _|
0-25 2.48 1.68 1.00 $.53 1.39 0.12
$ 26-70 | 425 293 |. 173 490 1.10 0.10
g 70-120 | 395 2.86 1.66 4,36 1.43 0.11
120-180 ]  3.61 2.86 1.34 444 1.09 0,12
- 0-15 3.09 1.79 1.13 547 1.37 0.21
* 6 15-55 | 274 1.66 1.03 5.34 1.3 0.15
2 55-95 | 283 1.67 1.05 5.47 1.32 0.20
95.160 | 4.21 2,42 1,54 4,76 1.33 0.14
T 0-20 2.90 1.66 1.08 6.04 1.86 0.19
.,o-"”& 7 20.80 | 250 1.72 1.02 6.04 197 0.23
<« 80-160 | 2.94 1.51 1,00 6.76 2.06 021
Zr = Zircon T = Tourmaline R = Rutile ' Wrl
P = Pyroxenes A = Amphiboles B = Biotite *Wrl
H = Hornblend Wl

o~

Sro3v7

3%.74
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]
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E ! Zr Zircon
60 4 ! R Rutile
E. T Tourmaline
80
100 * Depth wise pattern of uniformity ratio
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§ .
w.. Mineral percentage %
S 01 2 3 45 67
) . P+A
] W T ———mm i P Pyroxenes wrt = ===
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e g 40 ! B Biotite Wr2 = w——
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60 ] \ B
E wWrl= —m —
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\
}(])g +L i ** No.1 * % Depth wise pattern of weathering ratio
) ) A e emren
% Fig . (4) : Depth wise patterns of uniformity and weathering ratios of the studied soil profiles

( ELTina plain soils )
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of profiles , this difference in
distribution is attributed to either
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