ABSTRACT

The objective of this study is to through lights on the
different soil properties and evaluate the Coastal plain area
located north Sinai Pennsula .

Twenty five soil profiles were selected to representing
four geomorphic units , then seventy eight samples were
collected to laboratory analysis , the obtained data indicated

that:

Soils of Morphotectonic depression ( El-Tina plain )
are located at the western part of north Sinai Pennsula , soil
colour is dark gray to very pale brown , soil texture is sand to
clay , the structure is weak fine subangular blocky , these soils
are neutral to mildly alkaline and strongly saline , they are
mostly deposited under water action and transported by rolling
and suspension .

Soils of the Northern Coastal plain are extend in an
East — West direction , and includes sand dunes , soil colour is
yellow to yellowish brown , soil texture is sand with no real
structure , these soils are mildly to strongly alkaline and non
saline , they are mostly deposited under wind and water actions
and transported by rolling or suspension .

Soils of Wadis are represent both wadi El.Arish and wadi
El.Azarig . soil colour is dark yellowish brown to brownish
vellow , soil texture is between loamy sand to sand with no real
structure in most cases , these soils are mildly to strongly
alkaline and slightly to moderately saline . they are mostly



deposited under wind or water action and transported by
suspension and rolling .

Soils of the Northern Piedmont plain constitutes are
mixture of gravels in different fractions mainly limestones with
interlayers of sand , soil colour is light grayish brown to dark
yellowish brown , soil texture is almost gravelly sand to sand
with no real structure , these soils are mildly alkaline and very
slightly saline , they are mostly deposited under water action in
most cases and transportated by rolling .

Soils of the above mentioned geomorphic units are
followed the order : wadis>piedmont plain>morphotectonic
depression=coastal plain for the total CaCo; content , and
morphotectonic depression> coastal plain> wadis > piedmont
plain for gypsum and O.M. contents , respectively .

The studied geomorphic units followed the order :
morphotectonic depression > coastal plain > wadis > piedmont
with respect to its contents of amorphous materials and C.E.C. ,
respectively , exchangeable cations followed the order
Na"™>Ca"™ (or) Mg">K" in most cases .

Data of the frequency distribution of heavy and light
minerals and the ratios of resistant minerals within soil profiles
indicate that the studied soils are heterogenity of parent materials
forming these soils .

The studied soils are classified into the order Aridisols
and Entisols , and have six units according to the suitability for
irrigated agriculture ( from ELTina plain * S;wn-1" to the

piedmont plain ©* N»>-17).



X

5 Al Ailadl pal il oo guall olill g A ol 538 e gl
JAdl o gl Yo jlal 8¢ el Jlaly Jalud) Jeud) Zihid Loy
3y aded JIaill 45 Ae VA Cias 5 Gnglipsags Slas da )
f Y il g

oAl e5all b as oy (Al Jgae ) SIS0 abiial ) )
G plsill ¢l caldll (B BAad Gala B (e 08l 93 el Jlad (g
eda ¢l e ) G GBS il Gl GLd 5 LB Bkl
G By o dagld syl Ay Agglill ) I Ale Ga el )
- Blailly ol i g Alall 5 gl Jads Lgadies

o B Ga a3 GG Ay (el aludl gl (ol )
el e sl 53 Ala I GUISH (e laae (5583 5 elise Jlad e il
220 ¢ ( Bajhie Cilua ) el Aane A 5 o) Gl ¢ iad il
Jady lgaline a5 3 5 ¢ dagladl Aape ¢ A lill 30l I iad (e il Y
CulS S ez oaall @l Gl Al N 5 Al s gl

el e o) 3 (@A I 9 Gual s ) L D)
e s g Glay e ek Ge a8 ¢ iad a0 D
U gia M Agaa (e ¢ Aol Bl (3 S G ol Y1 028 ¢ e ol
szl g @laally i g ALl 5 il Jady lgading i i B g ¢ da gl

bl G paal e Bida e BSe A Clgarll Jge ol
Osb 55 el Y1 e3a ¢ Jall e B sk a5 all Jaadl Ll ¢ dilia
st Oe dll ¢ G Ghad) Sl (I Al el Al e



¢ 1 Aa gl A 3l Al fia el Y1 038 ¢ olidl Aape (A 5 (5 gean
poadlly iy ALl 5 il Jady lgadane s 5 S
Oo Lol fiae 3l Lad V) Cat ) sl AR claa )l

labdl Jeudl = 5 S3 (aiiiall < i el < A3 9¥1 2 0 gaudllSH i gy S
< AW <€ adl Jalud Jead) < 50 aitiall ¢ a0 ¢ el
5o A Lo Ay il 5 peal Ge Wl fiae (3 Led Cigend
AN i pOlSl calS A pAlS L Raudly (3l Lad o A Gl il
e 2 <ga(d)8< pa il & Joall

3l dikia ol of ol JaB o gh il Jladl pta ey
Oy ) A il ol Caad B st ol e e
leg 4 | laa g1 Jle &gl 4 ¢ Entisols 5 Aridisols : La (il
o LB SV Anhl Jeu ol e B ) Ayp el el 50 LAl Bl
- Aed M AL A ol Al ) 3 geral e )




CONTENTS

Page
1 - INTRODUCTION ... T L M N
2 - REVIEW OF LITERATURE .. S Y
2. 1. Physiographic Features of the studied area ........ 3
O B = e T P P |
2. 2. Climatic elements of the studied area ............... 5
B L I P P OV
PR T S SR B e G e .
e B T L R e 7
2.4 Relithre FRBIIRY . oiiines s niiimininsasiss i -
e G B R L L e SY R SRR 8
2 . 6 . Definition of the climatic zone ...................... §
2.7 . Xerothermic Regime ... ..ccepseessnsvencsenssnesmens 14
2 . 8. Soil moisture regime in the coastal area ............ 15
2. 3. Geology of the studied area . L AP ||
3. 1. Mesomnie JOTINMEMIN «....cooxononnnsnsnmnsisssinsssasi X
3.2 . Conpenic ToTmaieon ... ..o i i 21
2. 4. Geomorphology of the studied area .................. 77
2 . 5. Main scil characteristics .................coveiiiiinnnn 3
A T L S 31
32 Sl MOEOIBIOIY . i cinrsaisnnisns sy suiesisss i 13
5.3 . Physical and chemical properties ................... 35
5 .4 . Amorphous inorganic materials ..................... 3y
5.5 . Mineralogy of the sand fraction ..................... 39
5.6 . Mineralogy of the clay fraction ..................... 40



I

5. 7 a5 RSSOk T i A 42

50 Natiba]l Vepehslonm ... . .co.ooocoviiionisinmin iy 43
3-—MATERIALS ANDMETHODS ..............cvvvvnnenn 45
e B ST ol A M L e e e SRR 45
3.2.Laboratory analyses .........ccccvivivracininasneirsnnns 47

4 —-RESULTS ANDDISCUSSION .....ccoirviivireirnnnenns 56

4. 1. Morphological characteristics of the studied area 56
1 . Soils of morphotectonic depression ( ELTina plain ). 56

2 . Soils of northern coastal plain ..............ccccevvnee... 66
. ol WIS e e e 95
4 . Soils of northern piedmont plain .......................106

4.2 . Amorphous inorganic materials ..................... 114
4.3 . Exchangeable properties of soil complex ...........124

3 . 1. Cation exchange capacity (CEC ) .................. 124
3.2 . Excligngeable Cabions |10, . et nansionseonnee 125
4.4.Grainsizeanalysis ..............c.coiiiiiiiiiiiinenn. 134
1. Soils of morphutecmmc depressmn { ElLTina plain ). 139

2 . Soils of northern coastal plain ..........c.ccoeevemrvnvsees 146
LB F L S e e e e Sk 148

4 . Soils of the northern piedmont plain .................... 171

4 .5. Mineralogy of the clay fraction ...................... 180
1 . Clay mineralogy of El.Tina plain soils ............. 182

5.2 . Clay mineralogy of northern coastal plain soils ...183
5.3 . Clay mineralogy of wadis soils ..................... 184
4. 6 . Mineralogical studies of the sand fractions ........ 203

6 . 1 . Mineralogy of light minerals ............c............. 203



6 . 2 . Mineralogy of heavy minerals

....................... 207
4 .7 . Uniformity of soil materials ........................... 270
4, 8. 5ol elassiIeREIN .. .. s nnnas 23]
4. 9. Land suitability evaluation ............................ 238
5 —SUMMARY AND CONCLUSION...........c.ocevvennnn. 244
R D L RN el AR 253

7 - ARABIC SUMMARY





