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The Final Report as now presented by FAO consists of the
following four volumeri

CCMPOSITICIT OF THE FINAL REPORT

Volume I - General Report

Volume II - The Reconnaissance Soil Survey

It consists of 9 areas, totalling 13,618,308 acres
with maps on 1:200,000 scale excepting one sheet (shaot .VIII'
with 1j100,000 scale. Total 9 soil maps and 9 soil
potentiality maps are enclosed with this volume.

Volume III - The Semi-detailed Soil Survey

It consists of 5 areas, totalling 1,847,62? acres
with maps on It 50,000 scale. Total of 10 soil maps
and 10 soil potentiality maps are enclosed with
this volume.

Volume IV - Special Subjects and Investigations

A soil survey brings up a number of questions about
the characteristics of soils, their properties and
origin, and about proper analytical methods vrhich need
further investigation.

This volume presents the results of complementary
investigations carried out in the project. There
are 11 such investigations, two of which may be
indicated as examples;

- Some characteristics of the desert soils of U.A.R.

- Irrigation requirements of sandy soils.
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INTRODUCTION

1. TES BACKGROUTTD

Except for a relatively narrow strip of land adjoining the Mediterranean,
which receives light winter rains sufficient for the cultivation of figs, grapes,
melons, date palms and some scattered fields of barley, all agriculture in the
United Arab Republic depends entirely on irrigation. The population of about
29.8 millions is concentrated in the irrigated area of about 24,500 square kilometres
in the Uile valley and delta, which makes this one of the most densely populated
regions in the world.

The construction of the new High Dam on the Nile near Aswan is intended,
among other objectives, to increase both the irrigated area and the level of
agriciilttiral productivity. (7ith respect to agricultural development, some important
consequences of the High Dam and the Lake Nasser reservoir, which will have a
working capacity of 100 milliard cubic meters, are the following;

(i) As there will no longer be an annual Nile flood below the
dam some 900,000 acres of "basin" land, which is now liable
to inundation d-uring four months of the year and seldom
yields more than one crop, will be fully irrigated to yield
two crops, or even three with pump irrigation.

(ii) The level at which the river can be maintained d\iring the
winter months will improve the irrigation supply to the
higher cultivated lands.

(iii) The improved irrigation supply will be sufficient to bring
another million acres of land under cultivation; with some
sprinkler irrigation the figxire may even be as high as 1.3
million.

This extension of irrigation has been the motive for the soil studies
described in this report. The good soils of the Nile delta and valley were already
fully occupied and it was known that the soils of the desert fringes were poorer
quality, while the reclamation of coastal marsh land might, or might not, prove
more profitable. A soil survey and classification would make it possible to
evaluate these different soils, not only for costs of reclamation but in terms of
productivity in relation to the cost of management and irrigation. It may be noted
that the land in the desert fringe may be 40 or 60, or even 100 metres above the
level of the Nile and that few of the soils are really well suited to irrigation.

In the light of these considerations the Government of the U.A.R. initiated
a "High Dam Soil Survey Project" in April 1959, and later in the same year asked
for help for this project from the Special Fund of the United Nations j/. The
request was accepted and the Food and Agriciilture Organization was asked to act as
Executing Agency. A Plan of Operation was agreed between the Government of the
U.A.R., the Special Fand and PAO, and signed by the three parties in February 1$60;
a ccpy is axtachec. as Appendix. I. The Pro;;ect I'laaager designate visited Cairo in
June i960 to help and advise in the preliminary arrangements and work on the joint
U.N./ U.A.R. project began in October I96O.

jy "The United Nations Special Fund and the Eicpanded Programme of Technical
Assistance were merged into the United Nations Development Programme on
1st January 1966".
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2^ 0BJ5CTIV35 AITD ORGAITIZATION OF TgB PROJSCT

The pvirpose of the project was stated as comprising a soil survey and land
classification of some 2 million acres in the desert fringes adjoining the existing
Kile cxiltivation and of other areas of undeveloped land in the Nile valley. It was
thus an essential preliminary step in the long-term development of agriculture made
possible by the High Dam. A reconnaissance survey would first be made, using air
photo interpretation as much as possible. On the results of this reconnaissance,
areas were to be selected for semi-detailed survey to make possible a classification
of the land according to its suitability for irrigation development. An important
part of the project was the training of Egyptian technicians in soil survey, with
special emphasis on aerial-photo interpretation. The field work was to continue for
three years but the Project Manager was to stay on for a fourth year to help in
selecting areas for early development and deciding their relative priority, and in
correlating irrigation design with soil factors.

The plan provided for a Government contribution equivalent to S 500,000 in
counterpart personnel, services, supplies, equipment and local facilities. The
Special Fund contribution of $ 265,000 (subsequently increased to $ 329,700) was to
cover personal services, fellowships, equipment, supplies and miscellaneous expenses.
Details are given in Appendix I.

Since the High Dam Soil Survey had been initiated by the Goverment before
the assistance of the Special Fund was requested, the Government contribution of
Btaff, equipment, vehicles etc. had already been allocated and accomodation provided
in the Soils Department building of the Ministry of Agriculture. The Co-Manager of
the Special Fund Project was the Director of the Soil Survey Section of the Ministry
and a Steering Committee was set up to assist relations with other government -
Departments. 'Shortly after the Project became operational it was placed under the
administrative control of the newly formed Ministry of Land Hefora and Reclamation,
eathough technical supervision remained with the Ministry of Agriculture.

3. EXECUnON OF THE PROJECT

Field operations started towards the end of October 19^0 and continued until
the middle of June I964, by which date an area of 12,528,500 acres had been surveyed
at the reconnaissance level and a further 1,847,600 acres in semi-detail. Since
the Egyptian authorities already had a sufficiently clear idea as to what areas would
call for semi-detailed survey, and since the field programme had to be adjusted to
the availability of photo-mosaics and to the inevitable delays caused by the illness
of staff members, the reconnaissance and semi-detailed surveys proceeded concurrently
throughout the period of operation rather than in the sequence originally planned.

By December 1962 it was possible, at the request of the Government, to prepare
an Interim Report with tentative conclusions as to soil potentiality for the
development of irrigation in the areas already surveyed. In the light of this report
and the information available from the reconnaissance U was decided xo reduce the
area for semi-detailed survey, originally fixed at 2.6 million acres and to extend
the reconnaissance of the coastal zone further to the west. Unfortunately it was not,
however, practical to proceed further west than El Alamein because of the many stili
undetected mines from the Second World ifar.

The application of aerial-photo interpretation proved of very great value,
particularly in the reconnaissance survey, and enabled much more differentiation of
•wpping units than is generally possible, although this in turn required more field
w&rk to estab'lish fhe xsorresponding differences in soil conditions. Tne reconnais-
wtnce maps, even at a scale of 1:200,000, often yield little less information than
•1.^^ «aBi-d©tailed survey as to the soil boundaries, apart from tne necessarily
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V * Htudies. It was for this reason that the coastal areasmaller number of .+ +wioe the scale of the other reconnaissance
of fevSoUnt are prcisics and of

Srl^aira^aiUUrSortJ would lo,t at tb. a.aller acala.
The training of local personnel i» .To^fto

emphasis on photo-interpretation, ^ adjusted. At first a special •
which the survey programme 'organized but, with frequent changes
course of lectures and practical survey programme, it became necessary
in trainee personnel and the ^S^Sme'ted by fellowships for
to substitute a system on the project. Of the five fellowships
further study after a P®"°^ ° ^ three we-^e for instruction in soil survey
awarded under the XZtitlte for aerial-photo interpretation, one other was
?S°iS^tio" ^"??1ui^eyins and one .a. for the study of .oil phy.io. applied
to land development. (See Annexe II).

in the reclamation of the coarser sand soilsThe technical problems _ are of great importance in the
in the absence of an ~ sui-veys and in the assignment of prioritiesinterpretation of the preparation of such land for irrigation may be easy
for land asvelopnent. While the p P^ --onomic iustification is more doubtfiil.
the resulting agricultural international expert opinion on this important
To obtain a consensus of Egyptian and in «_3^v which included 12 Dartici-
ma^er a Panel of Consultants was Special Fund and F.A.O.

(re'lnnlxe"!!)' ''Jh^"cr^c^^rons^anZ recommendations of the panel have been of'Jreat ^ue in the preparation of the Projeot reports.
4, AnyTmyT.Kl)G5HSITTS

, Hention .uet first Sfi^adSLiror
sn^inesrs, draughtsmen, ad.inl.trative

personnel, drivers and labourers.
j +«. Tv». Ti T? '31 TobCTi Dnder-Secretary of State,Special tha^s c^Irmau of^L Steering Committee. The help

Ministry of 2° ^ tS Government and the Egyptian universities on
pSttcS^ ?LS2a? quSSons is aclcnowledged with gratitude, the departments
concerned axe listed in Annexe II.
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II. SUMMAHY OF CONCi:.tJSIOirS AND RSCQTOIMDATIOKS

THE AREA SURVeTED

The area covered by the different types of soil survey and scales of mapping
are summarized below:

Table 1: Survey Areas

I^ype of survey and scale of map

Semi-detailed survey (l: ^,000)

Eosetta East

Hamul-Baltim

Qaraa-Damietta
Amiriya
Kom Ombo 2ast

Port Said-Salhiya-Iamailya
Ismailya-Suez

Reconnaissance Survey ('J 100,000)

Alexandria - SI Alamein coastal zone

Reoonnaissanoe Survey (l: 200,000)

Remainder of survey area

Total

Area in acres

66,400
163 ,700
179 ,600
141 ,900
365 ,000
535,100
395,900

1 .847 ,600

625,400

11^903,100

14,376 »100

2, THE RSCOtTNAISSAITCE SURVEY

From Aswan, the site of the High Dam, to Cairo, a distance of about 8OO km.,
•the desert fringe lands of the Nile valley are generally well defined, lying beyond
the cultivated land and usually separated from the desert proper by a sharp
escarpment. Hhere the present cultivation extends to the foot of the escarpment
there is of course no such desert fringe, but elsewhere it may be as much as 10 or
12 kilometres in width; or even more in tributary valleys. Around the Fa:pm
depression and further downstream the desert fringes are less ehdrply defined; for
the Delta area the Cairo-Alexandria and Cairo Suez roads were taken as the approiime
limits of the Survey.



The reconnaissance survey has
Bix of which cover the desert fringes
remaining sheets cover the desert and
sheets are on the scale of 1t 200,000
which because of its special interest
descriptions and a gjeneral account of
Yolme II of the Project reports.

3. THE SEMI-DETAILED SUR7BYS

been compiled in nine map sheets, the first
from Aswan to the Payum depression. The three
coastal fringes of the Nile delta. All these
except sheet VIII (Alexandria to EL Alamein)
was mapped at a scale of 1: 100,000, Sheet
the reconnaissance survey will be found in

The locations and areas of the semi-detailed surveys are shown in Table I
above, all are at the scale of 1j 50,000 and cover ten map sheets. The areas selected
were those considered to show the best prospects for agricultural development. These
surreys are fully described in Volme III.

4. LABORATORY WORg

Chemical and physical analyses and other investigations on soil samples were
carried out in the Soils Department Laboratory, the F.A.O. Soil chemist introducing
a number of new procedures to meet the special requirements of the survey. These
aspects of the work are dealt with in Volume TV,

5' SOIL CLAS5IFICATI0IT

For the reconnaissance survey the soils have been mapped largely at the soil
association level; that is to say soils which are topographically related and which
do not differ greatly in profile morphology and physical and chemical characters.
The primary criteria for classification are therefore such factors as mode and
environment of soil formation,' geological age, profile characteristics, relief, jind
texture. In all, 238 mapping units have been distinguished. The main soil groups
are named according to their topographical significance: soils of terraces, alluvial
fans, wadis, plains etc.

For the semi-detailed surveys the soils have been mapped at the soil series
level and where applicable, the series are subdivided into soil types and soil phases.
A greater number of soil characteristics and properties can thus be distinguished
than for the soil associations. The soil series have been given local names according
to the American practice; 43 soil series, 107 soil types and 17 phases have been
distinguished} or 169 mapping units in all.

6. SOIL POTEUTIALITY CLASSIFICATIOIT

The classification adopted for the survey, and displayed in "Soil Potentiality
for Irrigated Agriculture" map sheets, is ultimately based on the soil factors which

will determine the actual or potential suitability of a given soil for development under
irrigation. The principles involved are discussed fxzrther in Chapter VT of this

Volume and in Volume III; the classes may be summarized as follows :

Class I Soils of high potentiality, very suitable for a wide range of
crops under irrigated agriculture. This class comprises the
well-drained silt-loam soils of the desert fringe.

Class II Soils of good potentiality, suitable for a less extensive range
of crops than Class I. This class includes the heavier soils,
loamy soils with heavier sub-soils, and some coarse sandy loams. .

!:mi5
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Class III Soils of moderate potentiality, suitable for a restricted
range of crops, and subject to limitations in soil manaigement.

Class IT Soils subject to such limitations in management that they
are only suitable for irrigated agriculture in special
conditions, in some oases after reclamation. They may
include sandy soils of fine to coarse textiire, gravel
by soils suiited primarily to tree crops and poorly drained
heavy clay and swamp soils. In general, it may be expected
that the benefits of growing crops on these soils would
not cover the costs of production.

Class V Soils subject to such limitations in respect of management or
reclamation that their development can only be contemplated
subject to further detailed investigation, and to the appli
cation of practices to improve the soils.

The total areas assigned to the different classes are summarized below:

Table 2; Areas by Potentiality Classes

Potentiality Clziss

Complex of I, II or III with lower
categories

r7

T

Bock land

Urban land etc.

Total

Area in acres

88,300
193,800
569,900

475,200
1,759,200
5,714,000
5,532,800

42,900

14,376,100

It -will be seen that the area definitely suitable for development under
irrigation is limited. A certain percentage of area of Soils assigned to the complex
of classes may be in Classes I, II or III, also some of the land in these three
classes may be too high—lying or otherwise unsuitable for development, it has been
estimated that about 850,000 acres may be suitable. Large areas of gravelly sand
and sand soils, assigned to classes TV and V, may be foxind nearer to the river and
at more favourable elevations; economic and social factors must, therefore, be
taken into consideration in determining whether their reclamation is to be attempted.
From the point of view of a sustained agriciilture, land in Classes I, II or III is
definitely to be preferred even if it is more expensive to irrigate, imless the
physical amelioration of Class IV or Class V soils is such as to bring their ultimate
potentiality within the higher categories.



ACCOMPLISHMENTS

The Area Siirreyed. The total area stirveyed during the operation of the
project may be put at 14,376,100 acres allowing for a small margin of
uncertainty arising from the use of uncontrolled photo-mosaics and for
a small overlap between map sheets. It may be noted that in the tabu
lation of areas the feddan has been taken as equal to one acre (more
exactly 1 feddan - 1.038 acres)• Of the total area surveyed 1,847,600
acres represents semi-detailed stirvey in selected areas at the scale of
1 : 30»000; another 625*400 acres of reconnaissance survey in the
Alexandria - EL Alamein coastal zone was at the scale of 1t 100,000}
the remainder, 11,903>100 acres, being reconnaissance STirvey at the
scale of 1 : 200,000. ^

The potentiality classification, which was derived from the boil
survey and carried out on the same scales, shows a rather limited area
(852,000 acres) in Classes I, II and III, representing soils of high,
good, or moderate potentiality for development under irrigation}
Classes IV and V which are subject to severe limitations for development,
together with compleies of land in various potentiality classes, accotint
for a further 7,948,400 acres, while the remaining 5,575,700 acres,
mainly rock land, has no development potentiality.

Photo-interpretation and Sirrvey Procedure. An important aspect of the
Project was the application of modem photo-interpretation techniques
and the instruction of the counterpart personnel in the procedures
involved. The material available consisted of aerial photographs, at
the scale of about 1 ; 40,000 for the area south of Cairo and at about
1 : 20,000 for'the area north of Cairo, together with uncontrolled
mosaics at a scale of 1: 50*000 for the whole area except the Alexandria-
KL Alamein coastal zone, for which the mosaics were on the scale of
1 : 10,000.

The survey procedtire which was followed was to mark the main
"land types" on the mosaics from the visual detail they revealedjj sample
photos for each land type were then studied under the stereoscope, the
geological and physiological detail being particularly significant for
their interpretation. Selected sample areas were next examined in the
field using the mosaics as field maps; outside these sample areas the
field work consisted in checking and elaborating the boxindaries which
had been sketched in on the mosaics in the light of the photo-interpre
tation and the sample field studies.

Some three thousand soil samples obtained during the field work
were analysed in the U.A.R. Soil Department Laboratory to determine the
physical and chemical characteristics of the soils. The laboratory-
tests included mechanical analysis, and the determination of soil
moisture, pE, conductivity, soluble salts, calciim carbonate, gypsum and
organic matter. The tabulated results will be found in Volvmies II and
III of this Report. A number of special studies were also undertaken,
in the field and in the laboratory, to improve the methods of analysis
and to investigate such matters of special interest ast available water
and infiltration rates in desert soils, the solubility of gypsum in salt
solutions and the dispersion of calcareous soils for mechanical analjysis.
Qiese special studies are described in Volume IV.
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Training, The counterpart personnel (listed in Annexe II). were trained^ ^Tn ihe procedures of photo-interpretation, no^al
and soil laboratory work. At one time or another, 14 IJ.A.R. soil
t«r>,niSans participated in the operation and five who had completed atJnS"HontS in-Lrvi=. trainiDg .«e a,ara»d f.llo.sUp. torleast TO montas Tjroviding a nucleus of trained personnel with
S: Srr. on the .oil .«rv,y >,or^ initiated
under this project.

~ rjriS
conoen.us ,a„d soils, in ordsr that the proper
peoially the .ore difri tb-their inclusion in reolamtion projects.
ThfooncJul"nr2d reco..!ndations -of the Panel covered such euhjects ...
, . ... •_+„.^oio in TBlation to soil structure and the comparative

„ ^ ^idSiSta^S of sprinkler irrigation over other methods on difficult
soils.

»tss.T»d"Se ~ j^eSnro '̂.^hiS"'-
should be undertaken in this connection.

(o) The reclanation of .aline/altall soils and the drainaj. prohl^e
which arise.

• _ |:raSi: tfStiS-tra^tS
_ 'reclaimed land.

(e) The pUot project, and experimental .ort that .h^d .ither preceedeiLd reclamation or he carried out concurrently .ith It.

(f) Priorities for land development in project areas.

- sT«-v-:s.s.sr:KS.; t...
f/llil poJenkSirmaps, at'the Uale of 1: 50,000 and also in colour,
they are described in Volume III.

BECOTOT-EITDATIOITS

(i) for Develcent. These .ay be .mmarised as follc.
(See also Chapter TI, Section 5)-

level of the Nile. Lands in Classes I, II, ana ixi
290,000 acres, as estimated from the reconnaissance sheets.
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(2) In the Kom Ombo East Plain, lying to the east of the Nile some 40
kilometres north of Aswan, the soils are fairly uniform, including
fine sands, loamy sands, sandy loams, and some silts. Elevations
range from 20 metres to 120 metres above the level of the river.
Land in Classes I, II, and III totals some 121,600 acres, but part
of this was already under reclamation at the time of the survey.

(3) Next in priority are several areas, each of which has its particular
limitations. They are :

(a) A complex of many small separate parcels, along the Nile from
Idfu to Luxor or Asyut, in general from 10 to 20 metres above
the level of the river. Kith careful reclamation, parts at
least can be expected to provide reasonably good land. The
prospective area may be about 21,000 acres.

(b) The Kom Ombo West area, of loamy coarse sand soils in complex
with gravels. They lie from 40 to 60 metres above the level of
the river on its west bank. The prospective area may be about
156,300 acres.

(o) The marsh lands of the Delta, east of Rosetta, where irrigation
would be relatively easy but tile drainage with pumping would
be necessary, to enable leaching to improve sufficiently the
saline/alkali conditions. The ^rea, in Classes II and III,
would be about 315.200 acres of which about 260,000 acres may
be reclaimable.

(4) Drained lake beds, for the most part in Class III, or complexes of
Classes II, III, and IT. Further details are given in Chapter TI;
the total available area is uncertain.

(5) The lowest priority must be assigned to the coarse sands in the
desert fringes, the majority of which are in Class lY or even Y.
These are of marginal or sub-marginal potentiality and can, at best,
only be developed after being reclaimed or improved by specif
treatment. How far this may be justifiable calls for eyeful e^mina-
tion in each case, they are generally too permeable with low water
storage capacity in the root zone. They may be suitable lor tree
crops, or possibly for other crops under sprinJcler irrigation. In
reclaiming them the object should be to build up a loay
of sufficient depth to provide a water-retaining capacity of a^t
35 mm. 'The making of new land is easier in Upper and Miadle than
in Lower Egypt, because of the abundance of loamy material in the
rubble terraces.

Priorities in development should be based primarily on soil d^lities,
and therefore on potential productivity, rather than on considerations
of the initial cost of reclamation.

(ti) Sandv the Desert Pringes. Studies should be undertaken to
ascertain the best techniques forproviding sufficient
of suitable quality in respect of plant growth, chopping,
methods, and drainage} and economic appraisals ^
should be investigated whether it is preferable, both technically ana
economically, to attempt gradual reclamation by
inexpensive methods, or to adopt methods which, costly in the first
place, will produce soils immediately for remunerative production.
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Fending the resiilts of such studies, it is recommended that further action
on reclamation of these soils should be suspended.

Rydro-geology. In all investigations of the feasibility of reclamation,
this aspect should be studied, and particularly the advantages and
disadvantages of the various ground-water levels -which are likely to
occxir. Pumping from the groundwater which is often available at some
depth may, by lowering the water table, do more harm than good. A
fluctuating water table that can be lowered by pumping or raised by
surface irrigation may both maintain the moisture in the root zone,
e.g. for tree crops, and allow the periodical leaching of the soil.

Reclamation of Saline-Alkali
respect of i

Soils. Further studies are needed In

(a) Drainage, and leaching-out of excess salts.

(b) Settlement of unripened clay sub-soils.

Both apply to the coastal belt of the Delta, and the former particularly
to shaly clays and marls in Upper and Middle Egypt, as far north as the
Fayum depression.

Pilot Pro.iects and Erperimental Stations. In addition to strengthening
the existing research institutes, it is recommended that further pilot
projects and experimental stations should be set up In different parts
of the country, to carry out the investigations and trials on problem
soils, necessary before reclamation on a large scale begin. The work of
such stations requires to be closely coordinated.

Soil Science in Land Reclamation. The actual reclamation of soils should
be based on detailed soil maps, and shoxild be guided by soil specialists,
preferably as staff members of the agencies carrying out the reclamation.

Further Soil and Land Classification Surveys. In addition to the land
classification system already in use in Egypt, a national soil classifi
cation system should be worked out and established. This will involve
further extensive soil surveys in the various regions, coordinated with
the results of pilot projects and experimental stations. The results
should be recorded in semi-detailed and detailed soil maps, ultimately
covering the whole country-

The Selection of Land for Reclamation. The total area of additional land
in Classes I, II, and III, accessible to irrigation from the Nile, is
considerably less than the area irrigable by the amount of water expected
to be available when the High Dam and Reservoir come into operation.^
Consequently it may become necessary to reclaim marginal and submarginal
lands on a considerable scale. The right policy appears to be to develop
the most suitable land, and at the same time to undertake the investi^tiona
and trials necessary to evolve the most suitable methods and and means of
reclaiming the lower classes of land. The technical aspects of land
reclamation, particularly in relation to the retention of moisture in the
coarser soils and the need for their physical amelioration, have forced
themselves upon the attention of the Project soil specialists. These
topics are dealt with at some length in the subsequent volumes of the
Report and should not be overlooked.



GEOLOGY AITD GaOKOHPHOLOGY

1, GEOLOGY

The main geological formations of the area are shown in Map No. 2 which has
been compiled from aerial photo interpretation and the available geological data,
most of which can be found in the publications of Sandford and Arkell between I929
and 1939 and in the 1928 Atlas of Egypt.

•Sometime during the late Tertiary period the present Mle Valley was a sea
gulf which was gradually filled with marine and terrestrial deposits during
Pleistocene and recent times. The sediments were in part deposited by the Nile, but
the greater part consists of fan and piedmont deposits brought down from the adjacent

nnrtg in flash floods by steep torrential streams. The majority of these
sediments consist of imconsolidated gravels, cobbles and sands, except in the coastal
zone west of Alexandria where in texture they are mainly clay loams and clays. As
many as five different terrace levels have been observed, both in the river deposits
and in the rubble deposits of piedmont plains. In many places the terraces have been
eroded or covered by fan depositsj large areas are covered by wind-blown sand.

The higher desert plateaus axe geologically older, ranging in age from
Cretaceous to Pliocenej these formations including sandstones, shales and limestones,
and also gravel, rubble and sand deposits in various stages of consolidation. Most
of the desert areas are denuded and rocky.

In Upper and Kiddle ^ypt from Aswan to Cairo the plateau usiially rises in
steep, rocky escarpments to a considerable elevation above the valley floor; as
much as 100 metres for the Nubian Sandstones in the Aswan-Isna area. In Lower Egypt
•the transition between the fringe lands and the desert is not -so clearly marked and
the older stony desert lands grade into the Pleistocene landscapes of the alluvial
plain.

The semi-detailed surveys of Eosetta East, Eamul—Baitim, and Qaraa-Damietta
are wholly located within the recent File delta, which was built up during the
Holocene and where the deposition of clay and silt in the lagoon lakes and adjacent
swamps is still going on.

2. GEOMOgPHOLOGY

Land forms or landscapes have been of great importance in the reconnaissance
Soil Survey as they provide the major criterion for groiq>ing the mapping units. They
are also important to a lesser extent in the semi-detailed surveys.

The following are the main land forms t

(a) Rubble Terraces. These are remnants of the piedmont alluvial plains,
built up by gravelly, sandy, or coarser detritus brought down from the
slopes of the higher land. Subsequent uplifts of the land in relation
to the level of the sea has resulted in a number of terrace levels which
are distingiiished according to their relative age.

fb^ River Terraces. These are remnants of the old Nile deposits. In the
desert ftinge areas three or sometimes four different levels can be
distinguished.
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/ \ 1 These are acom\ilations of debris at the foot of the(o) anuvial the desert plateau hy steep trihutory
escarpments, ° __ that the detrital material
streams descending ' mue fans usually consist of coarse

as outwash plains.

(d) i "Wadi" is . dopr..sio», large or rcLS.'""
snir^^rozosrisa ?o? -
L} gully or elongated depression io.erer deeply inoieed.

(e) -..dl totto.s «-e the lower parts of natural drainage .ays, .bo.rtng on.
or more stream beds.

(f) vaddjlala are -adi areas rit^t
Saar.;f^.rrepfsfK"1^;er"™tSal Lstill ta^ng plaoe.

In the Delta the main Sis"nd' "iToI^"tnroSst^a sandy
soils, Ta^oon lak-eR with swamps along - sand dunes. The coastal.•'i-.^.r main, -ith ^"f ,V-|..aoh rld^e.
barrier plain consists _of a number o^^d« Croc^^ an^^m^ ^^^en
S^fd^f rt^e ^rLfS^rrali-y—tr-^;;^^
„e..

S-te "a.p..

IV. CLIMAT5, TCGSTATTON AITD I'ACT USE

1. CLTOATE

,.ry little rain ..Is in teSlralSL^^r
^Zr-nSi^rthr^r' Vu:?.fti=e; r. loS. espeoiany in the inland deserts.

yor Middle and Upper Eggt pMlid'l942-19«>. *"
1945, and for Port Saxd, Alexandria an inland, the average

Along the Mediterranean Coast, to so 4 30 mm., the rain falls
rainfall is about I50 mm., ^ tJ^oU M^ch. South of Cairo, in Middle and
mostly in the winter, trom J^a^fes from 1 to 7 mm. so that this zone is
SrtS^Trii^resn occurring only once in 10 or 20 years.

During the winter months there consIdeSly'hotteL
throughout the area, whereas in summer the inlana



Table 1 t Range of daily mean temperatn-pf

Port Said

Alexandria
Cairo
El Minya - Asyut
Nag-Hammadi
Aswan

November

Mean Mean Mean
Daily Daily Daily

Max. Min.

14-21

13-19
14-19
12-19
13-20
10-22

20-30
22-30
23-30

6-15
5-12

10-16

in winter and stunmer

April

Mean MeanMean
Daily Daily Daily

Max, Min.

18-27
18-27
24-28
21-29
24-33
24-33

30-37 17-22
35-42 16-23
35-41 20-26

winter liumiditiee are much lower in summer than in.winter. In the coastal zone there is little seasonal difference.

Table 2 t Ranffe in relative humidity ft^er cent) in winter and summer.

Port Said

Alexandria
Cairo

Mipya-Qena
Qena-Zom Ombo
Aswan

VEGSTATIOg

September —February

at 14.00 W Daily mean

69-74
67-70
56-64

30-45 55-70
30-40 45-60
20-30 35-45

March - August

at 14.00 h Daily mean

69-74
65-73
44-56

20-25 35-45
15-25 25-35
15-20 25-30

4.^® vegetation of the desert fringe is extremely scanty and there is xisually"there is a desert pavement, which is everywhere present
OTcept in wadi bends, in areas of wind-blown sand and on the fine-textured soils of
the coast^ zone. On the coarse desert pavements no plant can survive the strong
winds while on sandy patches seeds germinate on the moisture provided by dew, the
desert vegetation consisting of widely scattered shrubs 20 to 40 cms; in height.
In Upper Egypt Colocynthis vulgaris. bearing small fruits, is sometime found on
the loamy sand soils of the wadis.

* J.V slightly greater rainfall becomes apparent in the vegetation some 70 kms.from the coast, the sandy areas, unless they are shifting dunes, carrying a bushy
desert vegetation which becomes taller and denser towards the Mediterranean.
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3. LAITD USE

There is very little agricultural land use in the desert fringe areas.
.V j A some helonRing to former monastries, may have been abandonedAbandoned

ftL th» foi»er if there vere ao insufllol.nt ret>ttn to maintain tie «11.
and water lifts.

Tn TIt5T>er Egypt there is some cultivation on the loamy sand soils of the
vouneest river terraces and in recent years the Government h^ ^dertaken larger
LolLations, as for instance near Idfu and in the Kom Ombo Bast area.

In Lower Egypt many small areas of the desert fringe east of the Mle delta
V >>i»miirht under cultivation. Grapes and melons are planted in sandy soil,J^leeHrSfdv^ in the taln= to: provide the. Hith betMr-.oil moisture
conditions.

4. T.iTTO PKCLAMATIPy

Tt, Tftoent vears larger reclamations have been started in the T^ir Pro^noeooverln. the d.s.r^m^e^e^,e» -J.^^thrBo'i.reaS:^ ^rt TtZl ''
Mtions OTOrided iy Kile .ater Irought in iy oanale, but
rorp°Cin/S,f tle°«ioUl™«r ^eeerroir Te.inoroasi^ly °
oropi, ITS^dTn SriSIr""'
S??St?rnsr»r"if. ^ ooLse aanay and tbo »t.r table i.
very deep.

v=,r= -^orontlv been reclaimed along the road between Giza

and ¥adi®S?run. Springer and^fa^e i^isatxon^^are_^^ Ire^the ^
to be pumped cinsiderable area of wind-blown sand soils in the

More recent otill is the reclamation of the clay loam ^ils of the M^tMore recen The main crops are cotton, wheat and maize,
»o'?:p:ipn fpite oertain
iltln '̂alfil"°infe" ^"lo.n eaM. of the Molla. region, south of »adl T-il.t
in the eastern desert fringe of the delta.

delta hafax":-:rp^n:S--S" Se '̂i^rS: Soi: Sne^-^oS^e'Sid^of
wind—blown sands.

gnTT.fS ATTD THSIR riT.ASSTFICATTOIT

1, SOIL FORMATIOH

^der the extreme oll^tio con^tiono^of^^t^-i^^^^^^^
very slow, Well-developed soil p ,. ^ +j^g terrace soils, the presence of salt..occur, nice the or ^^r^rlpan.; .ere ^bly all
and gypsum accmulations xn save f«nTifHtions The character of the parent
form!?in PleiBtocn. time, under in the .oil.. The
g^ifrUiaS'sci; ."p"oo»Iw!ng thi^ volume .ho., the di.tributicn of the principl.
soil groups and associations.



PRINCIPLES OF SOIL CLASSIFICATIOF

(i) The Reconnaissance Survey; Sbils have been grouped primarily according
"to landscape types as the survey was not sufficiently intensive to
separate the soil series. The landscapes are the result of geological
processes acting over longer or shorter periods, and it is the
geological history of the site that accounts for the specific types of
rock and sediment that build up the landscape. The soils of any one
landscape! therefore usually have important charaoteristies in
OOIDDIOQ •

In the reconnaissance soil maps the following seven main groupings
according to landscape occur;

T : Soils of the Rubble Terraces

E t Soils of the River Terraces

E : Soilo of the Deltaic Stage of various River Terraces
F j Soils of Alluvial Pans and Outwash Plains
¥ : Soils of Wadis

P : Soils of the Plains

D : Wind-blown Soils

Certain complexes comprising several landscape types have been grouped
together^ as for example —Ns The Wadi Hatrun Complex. Soils derived
from limestone debris, and often underlain by limestone rocks, have
been grouped together as - L: Limestone Soils,

The desert plateaus and some smaller areas, such as gypsum swamps,
which have little potentiality for agricultural development are
classified as - M:/ Miscellaneous Land l^pes.

¥ithin these main groupings,further sxib-divisions are made on the basis
of age of landscapes and soils, land surface features, dissection by
erosion, texture, and stonine^,. These sub—divisions are denoted by a
suffix following the capital letter of the main group. Thus the soils of
the Rubble Terraces (T) and the River Terraces (R) are sub—divided
according to the age of the terraces} e.g. the "Oldest" (Ta),
"Older" (Tb), "Younger" (Tc) and "Tovingest" (Td) terraces.

The eoils of the Wadis (w) are sub—divided on the basis of land form
and profile characteristics such as the presence or absence in the
profile of a reddish subsoil. The sub-divisions are:

¥b t Wadi Bottom Soils

Wp I Wadi J'lain Soils without reddish subsoils
Wq I Wadi Plain Soils with reddish subsoils.

Land forms also serve to sub—divide the main group of loose wind—blown
sand soils (S) as follows :

Db i Soils of medium to high dunes
Db : Soils of medium and low dunes
Dr : Soils of ripple dunes
3)u : Soils of imdifferentiated sheets of sand

r/-
O' t*

\ -m

:i i

if

I.

:? •

iK/

.. • i ^

h* ,•
• J

i

is

yS.

sr.

• ♦

>•

0^
(f

•



- 16 -

differences in texture are ua^d in sub-dividing the soils of Farms
and Outwash Plains (F):

Fg : Gravelly stony soils
Fo : Gravelly sand soils
Fs ; oand soils

Fd : Very stony debris soils,

Within the I-Iiscellaneous Land Type, sub-divisions are made mainly
in terms of relief, dissection and rockiness.

The group of soils designated by the combination of a capital and a
small letter can be considered as "soil associations" comprising a
number of soil series occurring in a certain type of landscape. Some
soil associations nay comprise the different soil series occurring in
the same type of landscape. Some soil associations may comprise many
different soil series, others only a few, for the wind-blown soils (d)
the sub-divisions are single soil series,

Tfithin these groups a further sub-division by phases has been made when
possible, the criteria being mainly topography, texture, depth,
stratification, and also terrain features such as the occurrence of
terrace rsninants and rock outcrops. These final sub-divisions, which
are the aa^pir.? units, are designated by a number following the suffix.

(ii) Seai-3etaile.i Surveys. The soils have again been grouped according to
landscape; the miscellaneous landtypes incliide the rubble terraces,
colluvial slopes, wadi beds, rock land, shifting sands dunes, clay
swamps, depressions, some coastal beach soils, and excavated sands.

J

The detail of field observation usually made it possible to define
closely related soils as "Soil Series", and in many instances further
to sub-dividp them into "soil types" and "phases". These soil series^
types and phases are the mapping units and, in all, 45 soil series,
107 types and 17 phases are distinguished. The soil series is designated
by a combination of a capital and a small letter derived from its name,
e.g. ITf for the llafath soil series, Sa for the Shait soil series.

Soil types within a series are denoted by a number. Thus I?f1 is
"Deep, compact, reddish, silt loam soil. Siibsoil fine sand", while Nf2
is "Deep, reddish, very fine sand soil. Siibsoil coarse sand". The
separation of soil tj'pes is mainly based on characteristics of the top
soil, such as thickness, struotiire, texture, and drainage conditions.
Phases wixhin a series or type have an additional small letter. Thus
Sf e is "eroded phase of Sf with rock outcrops", while Qa 1 s is "phase
of Qa1 with very shallow, wind-blown sand topsoil".

In all, 1S "iscellaneous Land lypes are also distinguished, sub-divided
into 41 sub-types and 2 phasesj 4 Complexes of miscellaneous land types
also oociir.

The mapping units of tbe reconnaissance and semi-detailed soil surveys
are fully described in Volume II and III of the Project reports.



MAIIT SOIL GROUPS OF TFE- RECOCT iilSSAMCg SUR7EY

These may be briefly described as follows :

(T^ Soils of the Rubble Terraces, sub-divided into 5 soil associations, of
which one (To) is not really a terrace but a very stony sloping plain at the foot
of the esoarpment. The other four associations represent different ages and
elevations: Ta, Tb, Tc, and Td. The relief is undvdating or in sone cases rolling,
and the terraces as a whole are gently sloping. The soils of all 5 associations
have a reddish subsoil, weakly developed in the youngest terrace which is usually
nearly level also.

(e) Soils of the River Terraces, sub-divided on the basis of 5 terraoe
levels, further division being made on textural and other profile features. The
soils of the four oldest levels (Ro, Ra, Hb, Rc) form one sub-group of gravelly soils
with reddish subsoils; 64 soil associations have been distinguished in this sub
group. The youngest and lowest terrace soils (Rd, Rs,) form a second sub-group.
They lack the reddish subsoils and have, as a rule, little gravel, being generally
sands and loamy sandsj 3 soil associations have been distinguished. The relief
is nearly level.

(e) Deltaic Soils of the Various River Terrace stages, pedologioally
younger than their river terrace counterparts, having been covered for sometime by
the sea or by fresh water. The soils have litlile or no reddish color in the subsoil.
Sands predominate and the gravel content is generally low. Two soil associations are
distinguished by the presence or absence of a loamy sand topsoil and by the gravel
content. The relief is nearly level.

(p) Soils of the Alluvial Fans and Outwash Plains, with little or no
profile development. Four soil associations are distinguished according to teitural
characteristics, mainly gravel and sand content, and stoniness.

(W) Soils of the -tfadis, sub-divided into the following soil associations:
Wadi Bottom Soils (Vb), ¥adi Plain Soils without reddish subsoils (¥p), and Wadi
Plain Soils with reddish subsoils (Wq,). The Vadi Bottom Soils are the gravelly or
cobbly soils of the bottom parts of drainage ways and stream bedsj when of a more
sandy nature this is indicated. The ¥adi Plain Soils are usually sand and loamy sand
soils.

(p) Soils of the Plains, sub-divided into 6 soil associations, two of which
form the sub-group of Residual Soils, and four the sub-group of Marine-La^strine
Soils. Soils of the first sub-group occur mainly in Upper Egypt where they have
developed over the Cretaceous rocks. The Marine-Lacustrine Soils occur in the Maryut
area in the coastal zone.

(U) Soils of the ¥adi watrun CowDlex, including several landscape types such
as the soils of rather steep slopes and of plateaus remnants in the bottom of the
Wadi Natrun depression.

(I,) Soils derived from Limestone, found in the coas^l zone
Alexandria where beach ridges of oolitic limestone occur. The ri ge ry „
in hardness and enclosed between them are elongated patches of fine-textured salina
soils. The soils of the beach ridges are locally rocky.

"jfind-blown Soils, loose sands sub-divided into 4 soil associations
according to relief, the height and type of the dunes and the thickness of the
sand deposit. '
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(m) Hlsoellaneous Land IVpea. arranged in three main groups:

Hock Land, sub-divided into 8 landforms. These are the Tertiary and older geological
formations. A distance is made between "Hock land" and "Denuded rock land", the latt^
generally built up of softer, more weatherable rock such as poorly consolidated sands
and gravels, soft sandstones, shales and marls. The denuded Rock Lands generally havt
a low relief.

(S) Swamps, in which 2 soil associations are distinguished, with and without
gypsum deposits.

Finally Man Made Lands are lands covered by soil brought from elsewhere.
As has already been said, the soil groups for the semi-detailed surveys are

also differentiated according to landscape type. No separate description of the main
groups is therefore necessary.

4. the distribution of tee major soil GTOUPS A.ND ASSOCIATIONS^
(i) The Desert Frinfres from Aswan to Cairo (Reconnai&sance Sheets I to 7l)

The cultivated land in the Nile valley is narrowest in the south where it
ia sometimes only 2 kilometres wide. North of Qena the valley widens
considerably, to an average width of some 15 kilometres and there is a
comparable variation in width of the fringe lands. Often the cultivated
valley land directly adjoins the higher desert plateausj elsewhere the
fringe land may be very wide, as in the Kom Ombo west area, the Luxor-Qena-
Nag Hammadi region, aad between Kallawi and Cairo especially on the west
bank.

In these areas the width of the fringe varies from 15 to over 50 kilometref
There are no" wide fringes where the river cuts through the Nubian Sandston-:
emd the hard Middle Eocene limestones but, where such soft rooks as the
Cretaceous Xsna shales and the Middle £i00ene sandstones, shales, shaly
clays and marls occur, their erosion and the deposition of detritus have
resulted in the formation of wider fringes.

The soil parent materials were deposited during Pleistooene and Recent
times, partly along former courses of the Nile, but for the greater part
as fan and piedmont accvnnulations brought down from the rocky plateaus
by torrents or by gravity; they are not well-sorted and generally very
coarse in texture. Up to five different terrace levels have been
distingxiiahed, both in the river deposits and in the rubble deposits of
piedmont plains. The terraces have often been removed by erosion, or
covered by fan and vadi deposi'ts#

In the Aswan - Isna region (sheet l) river terraces deposited along a
former coarse of the Nile cover large areas in the Kom Ombo /Test plain.
The soils (mainly Rb-. predominantly gravel soils with reddish subsoils)
are mostly coarse textured, although there are also some san<^ loams, and
loamy, and lie at an average height of 60 metres above the Nile in rolling
country. This soil association obviously has severe limitations both as
to texture and topography and has been classified as Class T. Similar
river terraces, with loamy coarse sand or loam soils covering 30 to 70
per cent of the total surface in lower and flatter areas, are more
promising and this soil association (Rb 7) has been shown on the potenti
ality map as a complex (lIlA) unsuitable and medium suitable land.
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Between Aswan and Isna there are also considerable stretches covered by the
gravelly soils of the rubble terraces (see Fig. l), the remnants of the
different terraces standing out in the terrain as ridges or isolated flat-
topped mounds• North of Isna the rubble terraces overlie beds of sandy loam,
loam and clay loam, probably late Tertiary marine sediments, which are often
exposed on the surface and, containing some nitrate of ammonia, have been
extensively dug as a fertilizer. These soils have no potentiality for
development and the area has been put in Class V.

Between Aswan and Isna there are only a few small areas of the fringe with
silty, fine sandy, and clay soils (Rs. Rx). Occurring in the neaxly level
lands of the youngest river terraces, they may have possibilities for
development and are classified as Class III.

From Isna to Asyut (Sheets II and III) nearly all the soils of the fringe
are the gravelly and stony soils of fans and outwash plains, wadis, and
rubble terraces. They are not suitable for development (Class V), except
for a few small areas of wadi plains and fans covered with sand soils
(Wp, Ps) which may have some limited potentialities and are assigned to
Classes IV 1 and IV 2.

Between Asyut and El Fayum (Sheets IV and V) the same very coarse soils of
fans and wadi plains occur, again with small sandy areas of Classes TV 1 or
IV 2. Worth of Dairut, in a narrow strip of land along the western edge of
the cultivated area, medium to high sand dunes occur, with clay soils in
between covering from 30 to 70 per cent of the total surface (see Fig. 2).
This association of dunes and clayey depressions has been mapped as a complex
of Classes II and Vj it may extend over a distance of 160 kilometres with an
averaige width of some 1,5-'kilometre.

The fringe lands show the same general character as far as Cairo (Sheet VI)
with coarse-textured gravelly soils of river terrace deposits, some time
sloping and severely gullied (Ra. Rc, Rol. Ro22). which have no agricultiiral
potential. Some small areas of the sandy phases of fan deposits (Fs) and of
rubble terrace deposits (To 10, Td 10) may have limited possibilities and
have been shown in classes IV 1 and IV 2, or as a complex of classes III and
IV 2.

The land surrounding the Payum depression (see Fig. 3) offers hardly any
prospects for agricultural development, being rooky and often strongly
dissected and gullied.

ii) The Kom Ombo East Plain (Semi-detailed svirvey)

The Kom Ombo East area is a large depression in the Cretaceous Nubian
Sajadstone, varying in topography from nearly level to rolling, and broken by
several large areas of sandstone hills. Host of the soils have developed
over old and recent Wadi deposits or have formed in situ from Cretaceous
sandstone and shales, although there are also some small areas of river
terrace soils. The soils vaxy in texture from silt loam to gravelly coarse
sands.

Some of the soils show possibilities for development. The deep silt loam
soil types of the Kharit and Nafath soil series, and some silt and silt loam
•oil types of the Casel series are considered very suitable for agriculture
»nd have been classified as Class I. The deep loam soil of the Nuqra series,
overlying sandstone and shale and occurring in a nearly level terrain, is
Class II, and some loamy wadi soils of the Ha'ama series are Class III.
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Vestern Delta Fringe (Sheet TII and Semi-detailed Surveys)

The cultivated Delta plain is bordered by the soils of river
terraces and the deltaic stages of river terraces, usually the'
gravel soils vith reddish subsoils" of the river terraces and

gravelly sand soils of the deltaic terraoe stages. The latter may
show a thin covering of wind-blown sand and overlie clay loam
subsoils rich in gypsum. The river terraces generally have an
undulati^ relief with gravelly soils, whereas the deltaic deposits
are nearly flat and have little gravel. Some areas of these gravelly
and sandy soils (Eg, Sg20. Ra) show limited possibilities for
development and are classified as III/IV2, IV2, or IV2 Tr.



t

Pi^. 1j Loany gulf-fill deposits under gravel cap of rubble terrace.
(Photo J.3. Veenenbos)
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To the north of the flat sand plain of the deltaio terraoe deposita lies an
extensive area of dunes built up of very coarse sand. Between the dunes
loamy sand, loam, and clay loam soils may cover from 30 to 50 per cent of
the surface. These areas are mapped as soil associations (Ds 12, Db I7 and
Db 11)1 other areas are entirely covered by low or high dunes (Db|
places the sandy loam soils are very rich in gypsum, having hard surface
crusts. Where loamy soils oocur, the dune areas have been classified as
III/V or IV l/V'

In the Wadi El Natrun depression the soils are highly calcareous fine sandy
loams and coarse sands and gravels. The possibilities for development are
very limited but some areas have been classified as IV 1/V, IV 1 or IV 2.

(iv) The Western Coastal Zone (Reconnaissance Sheet VIIl)

To the west and north-west of the sand dune and sand plain landscapes
described above lies a marine-lacustrine plain extending for some 60
kilometres east and west and with an average width of 15 kilometres. The
soils are silt loam with clay loam subsoils) the silt loam topsoil may be
very shallow (Pn) or moderately thick (Pn 13). Other areas are covered by
very deep silty clay loams {^) sometimes with thin coverings of wind-blown
sand (Pm 20). Locally the silty clay loams are shallow and overlie hard rock
(Pm 4/20).

Further north, the marine-lacustrine plain is bordered by a zone with rocky
beach ridges running parallel to the coast, between which flat stretches
(salinas) show soils similar to those of the marine-lacustrine plain. These
are very shallow silt loam over clay loam subsoils (Lc), or locally where the
silt loam topsoil is thicker (Lc 13). In places there are outcrops of the
underlying limestone (Lc 8/l3)»

The marine—lacustrine plains and the "salinas" between the beach ridges are
considered to have good possibilities for agriculture, the deeper silt loam
(Pm 13 and Lc 13) being in Class I and the other soils (Pm. Pm 20. Lc 8/13)
in Class II.

The soils between the recent beach ridges in the coastal zone between
Alexandria and El Alamein may also have possibilities for agriculture (see
Fig. 4). They are shallow silty clay loams overlying hard rock with thin
(Lr 20), or thick (Lt 21) sheets of sand on the surface. Other possible
soils are the periodically flooded saline sandy clay loams (Lo), and the sandy
soils (Ls 8. Ls. Lb. Ds 4/16) where patches of good deep soil alternate with
shallow and rocky patches. These areas have been classified as Ill/m, IV/M
and III/V.

(y) The Eastern Delta Frinfte (Sheet IX and Semi-detailed Surveys)

These lands, between Cairo and the Suez Canal, show only very limited
possibilities. Apart from extensive rock lands, the fringe includes very
coarse fan and wadi deposits and sand dunes of no agricultural potentiality,
but fairly extensive areas are considered to have some possibilities in spit©
of serious limitations. Such are the j-ravelly deltaio terrace soils w"hicli
are loamy in the top 20 cms (Eg), grave] soils with reddish subsoils of
younger river terraces (Rc), gravelly coarse sands of the younger river
terraces (Rc 10. Rd), and the phase of the river terrace soils with loamy
t^opsoil to a thickness of from 20 to 5^ cms (Rc 7/lO)» These lands are
classified as Class IV 1 and IV 2j the Rc soils are considered to have
possibilities for tree crops only (Class IV 2 Tr).
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(vi) The Coastal Zone of the Delta (Semi-detailed Surveys)

The clay soils of the delta plain are bordered towards the coast by a
zone of low dimes and flooded sandy plains, from I to 10 kilometres in
width, or separated from this coastal sandy zone by lagoon lakes like
Burullus and Kanzala.

Deposited in the brackish waters of lagoon-leJces and swamps inland of
the sandy coastal barrier zpne, the clay soils of the fluvio-marine
marshlands contain little lime but much salt and gypsum. The exchange
able sodium and magnesium percentages are high and the soils are there
fore saline/alkali} they are all heavy clays, but locally loam subsoils
may provide better drainage.

The reclamation of the marshlands will need carefxa drainage and the
correction of the saline/alkali conditions. Irrigations will be
relatively easy, but tile drainage with pimping will be necessary to
enable leaching of the soils.

These clay soils are generally classified as of medium suitability but
subject to serious management limitations (Classes IIIB and IIIC).

Along the shores of lagoon-lakes there are swamps with clay soils which
stre younger phases of the fluvio-marine clays. The reclamation of
these swamps, and the lake bottoms, will require major drainage works
and the area has been classified as IVB, i.e. unsuitable except under
speciaJ. conditions and involving excessive reclamation costs.

71. T.OTm CT.ASSIFICATION AITD TH3 POTSyTTIAL FOR
IRRIGATED AGRICUI.TURB

Although sprinkler irrigation has been introduced in recent years, only
flood irrigation was formerly practised in Egypt and until about I960 the max:.mum
elevation to which water coiald ©eonomically be lifted for irrigation was considered
to be 20 metres above the level of the Nile.

Tfhen it became apparent that the extension of agriculture in the deser'i
fringes would involve the irrigation of coarse sands and gravelly sands, relative
priority was given to the saline/allcali clay soils of the coastal marshes. Plans
were also made to lift water 60 metres or more above the level of the Nile (to
utilize areas of finer textured soils in the desert fringes) and to place more
emphasis on sprinkler irrigation to economize the use of water on the coarse soils,

2. TE5 PRINCIPLES OF T.AKD CLASSIFICATION AD0PT5D

In the light of these general considerations the land classification adopted
for the Project surveys was essentially an "arability" classification; being based
on the anticipated capacity of the land to produce a crop, given adequate irrigation
and a good standard of management. The classification is not, therefore, an
"irrigation suitability" classification as defined in the U.S. Bureau of Reclamation
Maniial (Tel. 5), although the two systems of classification have much in common.
Further engineering, hydrological and economic studies and more detailed soil surveys
would be needed to distingiiish the irrigation classes and define priorities for
development according to the procedure laid down in the U.S. Manual.



///• o "V*

Tha present "arabillty" classification may be regarded as a first st^ in
this direction and, particularly for the marginal and sub-marginal land in Classes
III and 17j consideration has been given to the limitations imposed by cost of
reclamation and special management requirements. Thus some soils may only be
productive if high-value crops are grown by special methods, as for instance where
the land can only be made remxinerative by mixing the soil with large quantities of
soil brought from elsewhere to provide a more favourable texture and better soil-
water conditions. This mixing of coarse sandy soils with loam or clay loam is
already practised locally.

The system of classification adopted follows closely the system introduced by
Dr. A.U. Qhaith, Director of the Soil Survey, and described in Ministry of Agriculture
Bulletin No. 283, "Aims and Methods of Soil Survey and Land Classification in Egypt"
(1958)'> which in turn follows the general principles of the U.S. Bureau of
Reclamation classification. Some modification of Dr. Ghaith's classification was
necessary since his was intended primarily for land already irrigated and the
availability of irrigation water forms an important criterion, whereas the present
studies are concerned only with uncid.tivated soils.

It must be emphasized that all land has been classified on the assumptions
that irrigation water is available and that standards of farming are adeqimte.
Before any area can be developed, an economic study will, therefore, be necessary,
and in many cases an engineering study and a more detailed soil survey also, in order
to assess the feasibility of the project. The approximate area in each of the Land
Classes is set out in Table 2 of Chapter II.

3. LATTD CLASSBS F05 THE RSCOITNAISSAyCE SUHViJY

The classes shown on ,the reoonnaissance survey soil potentiality map sheets
at the scale of 1 j 200,000 and 1 > 100,000 are defined belowf some areas have been
Btapped as a complex of two or more classes.

Class I —(Very Sui-^able). Soils which are very suitable for the develcpment of
irrigated agriculture, and which are expected to be oapable of producing sustained
and relaxively high yields from a wide range of crops. There are no soil limitations.
This class oemprises the well—drained silt loam soils of marine lacustrine plains and
older beach ridges in the Alexandrian-Cairo and Alexandria-H Alamein areas (sheets
VII and VIIl) and of Wadi plains and "youngest" river terraoes in the Aswan-Isna area
(sheet l).

Class II —(Suitable). Class II soils are expected to have a measurably lower
productive capacity and are adapted to a somewhat narrower range of crops when
irrigated. Some soil limitations may be present. Class.II includes the following:
silty clay loam soils with thin coverings of wind-blown sand} shallow silt loam soils
in the marine-lacustrine plains and on older beach ridgesj some stretches of saline
sandy clay loam soils of "salinas" in the Alexandria-Cairo and Alexandria-EL Alamein
areas (sheets VTI and VUl)} very deep coarse sandy loam soils, locally with thin
coverings of wind-blown sand, in the Alexandria-Cairo area (sheet VIl)} silt loam
soils of the "youngest" riv^er terraces in the Cairo-Suez area (sheet IX)j and
residusJ. deep loam and clay loam soils of the plains in the Aswan-Isna area (sheet l).

Class III -(Medium Suitable). Class III comprises soils expected to be of moderate
potentiality for irrigation farming. The range of crops is appreciably smaller than
in Classes I and II, There are rather serious soil limitations, such as shallowness
of the soil over rock, local coverings of wind-blown samd, coarse texture or very
fine texture, stratification in the profile, gullying, and water—tables at depths of
less than I50 cms. Class III includes; very shallow silt loam soils with local thin
coverings of sand in the marine-lacustrine plains and on older beach ridges in the

y-.
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Alexandria-El Alamein area (sheet VIIl)} shallow loam and clay loam soils with a high |
water table} gravelly loamy sand soils in "deltaic" river terraces and "younger- |
river terraces; some Wadi plain soils with alternating gravelly and sandy loam layers
in the Cairo-Suez area (sheet IX); undifferentiated loose sands and gravelly soils ^
with reddish suhsoils of the "oldest" river terraces in the Alexandria-Cairo area .
(sheet TII)} loamy sand soils of "younger" and "oldest" river terraces in t^
Isna-Nag Hammadi, Samalut-El Payum, and El Fayura-Cairo areas (sheets
some Wadi plain and river terrace soils in the Aswan-Isna area (sheet I) comprising
loamy sands and loamy coarse sands, gullied fine sands, and compact heay clay lo^
andolay soils; some denuded rook land in the El Payum-Cairo area, with patches of
old alluvial clay and fine sand soils, is also included.

Class 17 - ^Suitable only under special conditions). Class TV comprises sops of
limited use for irrigation agriculture. There are usually more severe soil :
deficiencies, mainly because of the texture and discontinuities in the profile which
will create problems of water and plant nutrient availability or problems of drainage
It is certain that the yields of the traditional crops, under \
not cover the cost of production. Special measures of soil amelioration, such as
mixing with other soils, will be req,uired.

According to the severity of the soil deficiencies, two sub-classes (iVl" and
IV2) have tentatively been listinguished , to establish their priority should lands
in Class IV b« considered for reclamaticn. Class 17 includes: gravelly sands and
coarse sand soils of fans and otitwash plainsj Wadi plain and wadi bottom areas,
younger rubble terraces and river terraces; the deltaic stages of river "terra e ,
the loose sands of ripple dunes and of medium to high dunes; some sandy soils in
marine-lacustrine plains and in the Wadi Hatrun complex; and some areas of coarse
sands with rock outcrops in denuded rock land.

Small areas of Class IV 1 and IV 2 land are considered
possibilities for tree crops after irrigation has Cairo-Suez
/• +. «« TV 1 Tr and IV 2 Tr and occur in the Alexandria-Cairo ana

soils With reddish subsoils" of the "oldest" and the
"younger" river terraceB, with undulating or nearly level relief.

riaBB V- fgiiit;:L-hi1itv to be determined after further detailed investigations and
.oil amelioration practi^). Class V soils present^ such

serious management ^d reclamation limitations that further investigations. viU "be
'eldS t^^ess whether, and to what extent, they are suitable for development under
irrigation.

Class « - (Miscellaneous Land Types). Only very limited areas within this class
may have^some agricultural potentialities.
4^ LAin) CLASSES FOR THE SSMI-JST.'̂ .ILSD STniVEY5._

The land classification for the serai-detailed soil
(1: 50,000) differs only in detail from the reconnaissance survey, the following
olfisses and sub—classes being useds

Class I - Very suitable land
Class II - Suitable land .
Class III- Medium suitable land, tentatively sub-divided into:

A —Moderate management limitations
B - Serious management limitations
C - Severe management limitations.



Class IV - Unsuitable Land, except under special conditions, vith
two sub-diviaionss

A - Sroessive annual ooBts of management to be expected
B - EJicessive reclamation costs to be expected

Class V — Suitability to be determined after further detailed
investigations and with reference to special soil
amelioration practices.

Class 71 - Rook Land

In some instances areas have been mapped as Complexes of two or more classes.

The above classes and sub-classes, their characteristics, expected
potentialities, management and reclamation requirements are fully described in
Volume III.

5. PRIORITIES FOR LAin) DE7EL0PME1TT

1) From the point of view of soil properties and the character of the terrain,
the lands considered best suited to the extension of irrigated agriculture are the
Class I and Class II lands of the Maryut Region south-west of Alexandria, lying some
60 metres above the level of the Mle. The soils included arei

Class I (about 74>000 acres)

Soils of salina flats

Lo 13:- Silt loam over clay loam

f

Soils of marine-lacustrine plains
Pn 13> Silt loan over clay loam

Class II (about 170,000 aores)

Soils of "aalinas" between beach ridges

Lc 6/13« Silt loam over clay loam with local rook outcrops

Soile" of marlTie-lacustrine plains

Pn I very shallow silt loam over clay loam
Pm : very deep silty clay loam
Pm 20 t very deep silty clay loan with thin sheets of wind-blown sand

2) Next in priority ie the area in the Kom Ombo 'East Plain, lying to the east
of the Nile some 40 kilometres north of Aswan and at elevations of 20 to 120 metres
above the river. The lands are in Classes I, II and III and include the following
soils t

Class I (about 14,000 acres)

Soils of the plains

Kharit series 1 Kr 1iKharit seriesi Kr 1i Deep, reddish, compact silt loam
TIafath seriesj Nf Is Deep, compact, reddish silt loamj

subsoils fine sand

Hf 2i Deep, reddish, very fine sand, subsoil sand.

* •

^ y-.
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Soila of River Terraoea
Casel eeriesi Ca 1j Deep, dark silt eoil

Ca 3! Shallow, dark silt loam over sand subsoil

Class II (about 14,000 acres)

Wubian Sandstone soils
Nuqra series: Hq 1i Deep loam over desintegrated rookj nearly flat.

Class III (about 93>000 acres)

Soils of Vadis

Na'ama series: Nm It Deep stratified loam
Urn 2: Deep stratified sand and loam

priority, are several areas each of which has its own
particular limitations* They are:

Is parcels of Class III land, and complexes of III and V, to an areaof about 30,000 acres in the western frj je between Idfu, Isna and Asyut, and
generally from 10 to 20 metres above the level of the Nile. The soils included are:

Class III

Soils of River Terraces
Ri J Complex of fine sand, silt and clay soils.

Class flll+V)

¥ind—blown sand areas
Ds : Loose sand soils of low—medium dunes, and clayey soils between

dunes occupying from 30 to 70 percent of the sxorface.

3.2) Acomplex in the Zom Ombo Vest area north of Aswan, west of the Nile
and from 40 to 60 metres above the level of the river:

Class (lII+V) (156jOOO acres)

Soils of river terraces
Rb 7: Gravelly soils with reddish subsoils and loaagr coarse sand or •

loam soils, in fl^t «id low-lying positions and covering from
30 to 70 percent of the surface.

3.3) • Clay lands in the coastal areas of Sosetta Sast, Eamul-Saltim,
Qaraa-Damiett^ Salhiya-Port-Said, and Ismaeliya-Salhya. Irrigation would be
relatively easy but tile drainage with pumping would be necessary, to enable leaching
to improve the saline-alkali conditions. These clay lands comprise:

Class III A

Soils of the fluvio—marine marshes *
Burullus series: 3u 1

£u 2

Bu 3

; Very poorly drained clay soils
Poorly drained clay soils, topsoil not cracked
Poorly drained clay soils, topsoil cracked

Buto series: Bo 1: Moderately well-drained clay soils
Bo 2: Well-drained clay soils. Locally low clay dunes.
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n»sh.a seri„: ^ ,. Clay or loa. soil, .,d,rat,ly d=,p ovar sa„d
Kb 2j Clay or loam soil, shallow over sand

Class III B

Soils of the fluvio-marine mgrshaa
Manzala series; Ma 1; Moderately well-drained clay soil

Ma V locally low clay dunesMa 3. Well-arained clay soilj locally medium high
clay dunes

Class III C

Soils of the fluvio-marine marRhftsi
Port—Said series; Ps 1

Ps 2

Ps 3

Very poorly drained clay soil
Poorly drained clay soilj topsoil not cracked
Poorly drained clay soil; topsoil cracked

furthar pLaiSutSr'bJfbothl^f.uat ba aubjao. to a l.tailad a.W o? tL"°ta"^L°S air.loZL'p'^w^f

and a.i o„l. „„da, apaoiaf?o„di«„„a

auitaMe i„ ^L'al^^SaVl"'

(These areas iiave been mapped as Class 17 or even Class 7.

6. CQgCLIJSIOg

of^aon gaa '̂nVSrSaL^a. 'L'̂ lifia-rtia '̂.SrLl^^rap^^r^ro'r
"^d Mgh lu^arX'aofia Sr0M%^oSL\t"?,°J^":r:/o'pa«t??"'*a
iSa—-ulture made possible by the construction of the High Dam. P ox agri
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ANiraXE III

GTOIARY. COT7CLU5IOHS AND HECOMffilTOATIOITS OF THE PANEL OP C0N3ULTAFT3

1. The Government of UAR, the Food and Agriculture Organization of the United
Nations and the UN Special Fund agreed to call a meeting of the Panel of Consultants
to advise them in the final stages of the execution of their Joint project on the
High Dam Soil Sui*vey. The objectives of the Panel are to advise on the:

a) Suitability of soils surveyed during the project for irrigation from the
High Dam, and give recommendations on allocation of priorities for actual development.

b) Technical and economic aspects of irrigation and reclamation of suitable
areas as well as of marginal and less suitable areas as follow-up activities by the
Government.

2. Such a Panel Meeting was held at Cairo between March 11-21, I964. It
consisted of 6 days discussions and 4 days of field excursions. The participants
consisted of five PAO and twelve UAE consultants in the field of: soils, irrigation
engineering, land reclamation, drainage and land development, and agro-economy. Kie
"PAO Project-Manager and the Government Co-Manager took very active and leading parts
in the discussions. UBBP and PAO Project officers from their respective headquarters
in Hew York and Rome, also participated. The detailed list of participants is given
on page 45.

3* A large number of papers and documents all related to the main theme of the
Panel Meeting were presented or distributed.

4. A four-day excursion was organised by the Government in order to afford the
opportunity to the Consultants to see the project area and to discuss the problems ,
in the field. In addition, several of the members of the Panel made extensive field
trips in selected areas to form their views to give recomrnendations expected of them.

5. In order to give views on the various aspects of the project, six topics were
discussed in the Panel. These topics are:

a) Correlation of irrigation and drainage design to soil types.

b) Making of new lands.

c) Economic consideration on reclamation of land including development of
marginal and sub-marginal lands.

d) Soil survey and land classification.

e) Priority for land development in the project area.

f) Follow-up of the project.

6. The Meeting gave the following conclusions and/or recommendations:

a) The meeting fully endorsed the soil maps prepared by the project, both
reconnaissance and semi-detailed, and which used aerial photo-interpretation
techniques.
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Tbe oonolusione and/or reoomendationB oi, s^oh of tbese toploe are jlTen belo,.
On oorrslation of irrigation aad drainage deaig, to Boll t,p.B, tke ooncluBlone

a) ibr irrigation design^ concIuBione airei

ii) Sprinkler irrigation will be needed on these sandy soils.

fr.„,/oli. ^L\r, njarjir
on .0ll,1iJ?:r\r,Sa? i"'."-!-

8prinklli^.f«^^2«!b^ sprinkler and surface irrigation,•mciency at 7C^ an^ surface efficiency 50^, for 300 days of use is Loim

Sprinkler

Surface

£ecoamendations aret

mm/daj iD2D/da:v

8,820 id3 7,180 aj3

12,600 »3 10,080 tt3

Bin/da\

5,418 jd3

7,560 »3

oapaclt/S -t.r-h=ldi:«
i) Addition of organic natter.

ii) Addition of silt or clay in the irrigation water.

iii) Addition of silt or clay separate from the irrigation water.
iv) Expand crop possibilities over present.

•) Sprinkler irrigation improvement should be a continuous process,

b) On drainage, recommendations aret

i). Continue observation of water tables in Tahrir Horth proiecta and Bim-na-r
^jects, in order to remedy any ill-effects of the buSIng S of a ^Ser Sbl^
nrough the construction of an appropriate drainage systei!^
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iii) Heclamation of saline/alkali soIIb +« *.t ^ j

p=:°,n?rL";Lig:.'L?iis z:.-- -
.i.x. - -

8. 0» t.. „.j.o, or ».. conclusion. ..„ a^reoi.
»ith hlgJr SltUl^Spltal I' ®''"° *° I'"'"'i<'"«
lower initial capital investment and higher an^aHosisr Procedures with

assess iiffioultieif^possibilitiL^Ld^SnLi^^ ^ schemes in order to properly
through the addition of silt and/or clay material? making new land

of tre. o]„p?«o1X* ^
limited to this plant hole. The results of thata f «i®'̂ elopoent is
TOaeings and ccnsaiuently on the number of trees pir ^dda^!" °°

sffloie„:^. s:: «o^Li°tn'%S'iisror^::e"'' jl*;" 'j.' """
crops can be grown on these soils. ' wbereas also a wider variety of

r.u4r" s-rss;.-s.'r„-Hs.s sssf •
m.-Es: S':s^*;.s.^jn»'SLu?L'2jsS2r™'SSS'
potentiaU^y '̂SroIST^Slu'fciLr"':"'"® relatively .ore suitablesynthesiaed study (economic, engineering ir^Mti studies, Including a more
suitable and problem soils, is a fir.t^iten^tM »olla) on less

from tbis soil Inventor. Prc.eot, and indl=ate'%be\°i^:2S,Tj:sl1i''r:n'':^:i°llc\ors
i) "Erpeoted physical productivity" (High, Medium or Low, etc.)

ii) "Reclamation costs"

iii) "Irrigation costs"
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iv) "Farm operation ooats"

v) "Management ability required"

factors as would help to arrive at the relatively net returns from
a JLf^^slfiSuo^Lpf developing

th«« Continue studies of crop suitability to soil potential classes and compare
seveLf three-year rotation" used on the
n? 0^ lands. Review the kinds of crops, according to the kindsof soils Md new methods and practices. With increased supplies of water and
comeroial fertilizer hecoining available, a critical review of the current crop
rotation practices on certain soil areas might be in order.

o) Place great emphasis on cost-benefit ratios as a means of resource
allocation and developing reclamation project priorities. Improved estimates of
expected yields, gross crop values, and farm production costs on each crop as a
means of determining gross and net returns per feddan by crops, will assist in
improving these cost-benefit estimates. Studies of production on farms and areas
in similar reclaimed soil areas would be especially helpful.

d) Develop and utilize market studies, which would indicate consumer needs
and forei^^rket possibilities as to food and fiber products and synthesize these
fin^^s with production specialists as to soil areas (and location) best suited to
meet these individual crop needs.

survey and land classification it was agreed to limit the definition
of the land classes to the physical and chemical characteristics of the soil with no

economics. It was also agreed to publish both the soil survey and land
classification (soil potentiality) maps.

The Panel recommended that other factors being equal, first priority for
development be given to those projects that have the best soils with classes I,
XX and III. The projects with a high percentage of class IV should have a low
priority and with class V" a still lower priority for deTdlopment.

11. ^ ^ The priority for land development in the project areas were discussed. A
provisional list was presented by the Government. It was concluded that the priority
list be considered only as first approiination based on soil factors and on their
potentiality for the development of irrigated agrictdture. It was recognised that
economic, social and other factors may modify the priority to be given finally by the
Government. The Panel recommended that:

a) Further studies be made especially on classes of land with lower
potentialityi both cost-benefit studies as well as pilot projects for irrigated
agriculture, in order to assess their rating of priority of actual development.

h) Soil studies be conducted of some lake bottom and other areas not
included under the joint High Dam Soil Survey Project.

12. With respect to the follow-up of the project, the aspects of a financial
advisory service and additional advisory technical assistance were discussed.

Under the second aspect there was the agreement that, pilot projects should
be considered in particular for problem areas, whereas for other development areas
ejcperiment or development farms and the strengthening of existing research stations
seemed j)referable.



Bibliography

I Atlas of Egypt (1928): Foxiad University, Cairo.

I Ball, J. (1938)J Contribution to the Geography of Egypt. Reprinted I952 by
Ministry of Finance and Economy: Survey of Egypt.

Ball, J, and Hume, W.E. (19IO): George Mugazin.

Bagnold E.A. (1954)« The physios of blown and desert dunes. Methuen &Co.
London (ist Edition 1941),

Barren, T. (1907): The topography and geology of the district between Cairo and
Suez, Egypt.

Beadnell, H.J.L. (I905)j The topography and geology of the Payum Province in
Egypt, national Printing Dept. Cairo.

Beadnell, H.J.L. (l909)i Recent Geographical Discoveries in the Nile valley and
Libyan Desert, International Congress, Paris (English Translation).

Buring', P. (1960)1 The applications of aerial photographies in soil surveys.
Jtanuel of Photographic Interpretation.

Butzer, K.V. (1957)« Late Glacial and Post Glacial climatic variation in the
Hear East. Erdkunde 21.

Butzer, L.¥. (1958)J Quarternary Stratiography and climate in the Kear East.
Gecgr. Inst. der Universitat Bonn.

Blankenhom, U. (1902); IJie Geschichte des Uilstroms in der Tertiare — und
Quartar periode sowie der palaoli thischen Mensahen in Aegypten. Ztschr. der
Geselbeck f. Srd kinde zu Berlin.
Caton Thompson G. and Gardner E.W. 1929: Recent work on the problem of
Lake Moeria. Geographic Joiirnal London.

Caton Thcanpson G. and Gardner S.W. 1935: The desert Fayum. London.

Fairbrid^e, S.'W. (1961): Convergence of evidence on climatic change and ice ages.
Annals of Hew Tork Academy of Science Vol. 95 Art. 1.

Huae, W.P. (1928): The significance of folding and favilting in the orography
of Egypt and Sinai. Report of the Proceedings of the InternationfJ. Geographical
Congress Cambridge.

Euzayyin, S.A. (1947)s Recent physiographic stages in the Lower Kile Valley
and their relation to hydrographic and climatic changes in Abyssinia and East
Africa. Proceedings Pan-African Congress on Prehistory, Nairobi.

Lawson, A.C. (1927): The valley of the Nile. University of California
&hron. XXIX.

Little, O.H. (1936): Recent geol. work in the Payinn and the adjoining portion
of the Nile Valley. Biilletin de I'Institut d'Egypte Tome XVIII.

Meigs, P. (1953) Review of research on arid zone hydrology. UNESCO, Paris.



- 49 -

Bibliography (Cont'd)

^ (1929)1 Paleolithic Man and the ITile-PayumDivide, Prehistoric Survey of Egypt and Western Asia Vol. I University of
Chicago. Orient. Inst. Publ. Vol. X.

^ A^lsiell, W.J. (1933): Paleolithic Man and the Mle Valley inNubia and Upper Egypt. University of Chicago, Orient.. Inst. Publ. Vol. XVII.

) Sandford, K.S. and Arkell, W.J. (1939): Paleolithic Man and the Nile Valley in
Lower Egypt (with some notes upon a part of the Red Sea Littoral). University
of Chicago, Orient. Inst. Publ. Vol. XLVI.

^ Paleolithic Man and the Nile Valley in Upper andMiddle Egypt, University of Chicago, Orient. Inst. Publ. Vol. XVIII.

) Sadek, H. (I926)j The geogr. and geol. of the district between Gebels Ataqa
and El Oalala El-Bahariya. Survey of Egypt Paper N. 40, Cairo.

) Samie, A.G. Abd El, (196O); Soil Survey of the Mariut District. Desert
Institute Publ.

) Sholcri, N.M. (1950)« The mineralogy of some Nile sediments. Quarterly Journal
of the Geological Society of London.

I Shukri, N.M. (I95l)s Mineral Analyses Tables of some Nile sediments. Ertrait
du Bulletin de I'Institut Pouad 1er du Desert, Tome 1 N. 2.

Shukri, N.M. and Azer, N. (1952)s The mineralogy of pliocene and more recent
sediments in the Fayum. Eitrait du Bulletin de I'Institut Fouad ler du Desert,
Tome II, N. 1. '

'c..- A

y

iX





;mnj
m

^

::l
{^

;!!
i;f

eii
ii

-
N

-
i
i
i
^

a

F
ig

.
l.

a
A

re
as

m
ap

pe
d

an
d

ev
al

ua
te

d
fo

r
la

nd
de

ve
lo

pm
en

t.

D
o

«
«

rt
fr

in
g

e
la

n
d

an
d

c
o

a
st

a
l

o
r«

o
*

su
rv

ty
a
d

.

A
re

as
m

ap
pe

d
by

ae
ri

al
ph

ot
o

-
an

al
ys

is
on

ly
,

m
ai

nl
y

ro
ck

la
n

d
.

C
u

lt
iv

a
te

d
la

n
d

.



-
N

-

I«
M

H
M

H
tO

I
iV

•t
i:

.:
':

;:
i|

i:
:

•.!
••

.;•
:

F
ig

.
l.

a
A

re
as

m
op

pe
d

an
d

ev
al

ua
te

d
fo

r
la

nd
de

ve
lo

pm
en

t.

O
es

tr
t

fr
in

ge
la

nd
an

d
co

as
ta

l
ar

eo
s

su
rv

ey
ed

.

A
re

os
m

ap
pe

d
by

ae
ri

al
ph

ot
o

-
an

al
ys

is
on

ly
,

m
ai

nl
y

ro
ck

la
n

d
.

C
u

lt
iv

a
te

d
la

n
d

.

A
p

p
ra

il
n

a
ti

S
e
a
l*

I
:

Z
'O

O
O

O
G

O

R
o

w
in

g
by

O
o

li
o

n
o

U
.

-
F

A
O

I9
e



V' y-r^^
MEDITERRANEAN SEA

\>

EL MlNlYA;
Jill \

scShag^

Reconnaissance map*.

Semi-detail maps-

%

jASWAN

SCALE : i: 5-oooooo(APPRox)

'ig. 1. c General orientotion of areas mapped in reconnaissance ( sheet I through JZ. )
and semi-detoil



AP
PP

ny
iM

OT
IO

N
OF

GE
OL

OG
IC

FO
RM

M
O

N
AC

CO
RD

IN
G

AF
RI

AL
PH

OT
O^

IN
TE

RP
RE

TA
TI

ON
E

A
N

s
E

P
4

tU
II

^
=

^
X

S
U

E
Z

.

-
l
e
g

e
n

d
-

C
R

E
T

A
C

E
O

U
S

I.L
-N

U
B

IA
N

SA
N

D
ST

O
N

E.
.

NU
BIA

N
SA

ND
ST

ON
E.

PR
ED

.
SH

AL
ES

AN
D

SH
AL

V
CL

AY
S

•'"
ST

R
O

N
G

L
Y

D
EN

U
D

ED
.

1.3
-L

IM
ES

TO
NE

AN
D

(S
NA

SH
A

LE
S.

,
n

v
'T

P
F

n
C

F
N

F



-
N

-

F
ig

.
2

M
S

f
t

M
A

L
L

A
W

I
a

C
R

E
T

A
C

E
O

U
S

I.
L

-N
U

B
IA

N
S

A
N

D
S

T
O

N
E

.

lo
N

U
B

IA
N

S
A

N
D

S
T

O
N

E
.

P
R

E
D

.
S

H
A

L
E

S
A

N
D

SH
A

L
Y

C
L

A
Y

S.
"

ST
R

O
N

G
LY

D
E

N
U

D
E

D
.

1
.3

-L
IM

E
S

T
O

N
E

A
N

D
IS

N
A

S
H

A
L

E
S

.

L
O

W
E

R
E

O
C

E
N

E
2

I-
U

P
P

E
R

L
Y

B
IA

N
S

T
A

G
E

.

2
.2

-L
O

W
E

R
L

Y
B

IA
N

S
T

A
G

E
.

M
ID

D
L

E
E

O
C

E
N

E
3.

1-
L

IM
E

S
T

O
N

E
S

.
E

T
C

.(
R

E
L

A
T

IV
E

L
Y

H
A

R
D

).

32
-|A

ND
ST

0N
ES

.S
HA

LE
S,

SH
AL

Y
CL

AY
S

M
AR

LS
,(

RE
LA

TI
VE

LY

O
L

IG
O

C
E

N
E

4.
-

G
R

A
V

E
L

S
.

R
O

B
B

L
E

.
P

E
T

R
IF

IE
D

W
O

O
D

.
E

T
C

.

M
IO

C
E

N
E

A
N

D
P

L
IO

C
E

N
E

6
.1

-L
IM

E
S

T
O

N
E

S
.

G
R

A
V

E
L

S,
E

T
C

(R
E

L
A

T
IV

E
L

Y
H

A
R

D
).

0
,2

-S
A

N
D

S
.

L
O

A
M

Y
S

A
N

D
S

,
S

U
B

O
R

D
IN

A
T

E
G

R
A

V
E

L
S

(R
E

L
A

T
IV

E
L

Y
S

O
F

T
).

P
L

E
IS

T
O

C
E

N
E

6
--

P
L

E
IS

T
O

C
E

N
E

7
-L

A
R

G
E

R
W

IN
D

B
L

O
W

N
SA

N
D

A
R

E
A

S
.

8
-

R
E

C
E

N
T

A
L

L
U

V
IU

M
(L

A
R

G
E

L
Y

C
U

L
T

IV
A

T
E

D
).



li
e

A
p

p
ro

il
m

a
t*

S
e
o

lt

I
:

S
'O

O
O

'O
O

O

O
rO

K
ln

a
b>

O
a
U

o
n

o
U

-
F

.A
.O

1
9

6
9

m
B

-
R

E
C

E
N

T
A

L
L

U
V

IU
M

(L
A

R
G

E
J-

Y
C

U
L

T
IV

A
T

E
D

)


