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12 I. Significant Geological and Resource Studies; Nubian Sandstone ' ?
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é‘? v (Groundwater Aquifer) Studies; and Structural Maps of Egypt :
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: 2 large area of the Western and Eastern Deserts of Egypt, us
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N Cesignated on the map enclosed with our first quarterly pro-
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o gress reports, has been,or is now Leing mapped using ERTS-1 ‘j

@x

: and LANDSAT-2 satellite images. All studies are oriented to

3]

3 solving major problems in connection with significant national

and regional projects in Egypt. General outline and status )
of all studies conducted and those in progress are briefly

described in this report.

1. Regional prospecting for Iron Ores in Bahariya Oasis - . -

El Faiyum Area, Fgypt, using LANDSAT Satellite Inages.

Nuarterly Progress Report

GEOLOGICAL AND ENVI RONMENTAL
(Academy of Scientific Research and

RESOURCES INVESTIGATIONS IN EGYPT JSING
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Part I. ‘ . B

By: E.M. El Shazly, M.A. Abdel Hady, M.A. El Ghawaby, and

£.M. Khawasik.

A3

Rencte Sensing Project, Academy of Scientific Research

and Technolcgy, Cairo. February 1976.
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LANDSAT satellite images have been interpreted for the

Bahariya Oasis - El Faiyum area covering about 100,000 kw?
in north wWestern Desert of Egypt, where new geological,
drainage and structural maps have been constructod. Quan-

titative structural analysis for the major linear elements

of folds, long fractures and faults as interpreted from

AR

LANDSAT images has been carried out as a modern technique

of regional prospecting for iron ores under the prevai-

ling conditions in the studied area. Among the significant

results of this study is the discovery of some new iron

ore occurrences. Furthermore, the conditions of the alrcady
known iron ore deposits and occurrences are regionally con-

nected and verified.

2. Geologic Interpretation of LANDSAT Satellite Images for West

Nile Lelta Area, Egypt. ‘

By: E.M. El Shazly, M.A. Abdel llady, M.A. El Ghawaby, I.A.
El Kassas, S.M. Khawasik, M.M. El Shazly, and S. Sanad.
Remote Sensing Research Project, Academy of Scientific
Research and Technology, Cairo 1975.

(NASA )

(Final Report Published).

This study is based mainly on the interpretation of LANDSAT
satellite images for an area covering about 85,000 km2 includ-
ing the west of the Nile Delta and the adjacent north Wéstern
besert of Ecypt, where new geological, structural lineations

and drainage maps have been constructed on scales of 1:500,000




and 1:1,000,000. Furthermore, the groundwater hydrological
characteristics and potentials of the sume area have been
compiled and evaluated in the light of the new investiga-
tion. Of special interest is the contribution of the major
structural lineations, as interpreted from LANDSAT images,
to the development of major features in the area including

the Nile Delta, Wadi E]l Natrun, and Siwa Oases.

Geology and Groundwater lotential ot Kharga-Dakhla Oases

Area, Western Desert, Lgypt, From NASA LANDSAT Satellite

Images.

By: E.M. El Shazly, M.A. Abdel hady, 1.A. El Kassas, A.B. Salman
M.M. El Shazly, H. k1l Amin, and A.A. Abdel Megid.
Remote Sensing Research Project, Academy of Scientific
Research and Technology, Cairo, April i976.
(NASA )
(Preliminary Report Published - Final Report with Maps in

Print).

in this study, interpretation of LANDSAT satellite images has
been carried out tor the Kharga-Dakhla Cases area covering,
some 100,000 km2 nostly in the Central Western Desert of Egypt.
Accordingly new geological, structural lineation and drainuage
maps have been constructed on a scalce of 1:500,000. Many

drainage lines and linear structures have been delineated for

the first time from the investigation ot LANDSAT images.
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The roughly NE-SW drainage in the Nubian Sandstone plain

is mostly related to some fold axes of the same trend.

On the LANDSAT satellite images, the Nubian Sandstone in
this area could be differentiated into three main stratigra-
phic memhers apart from the overlving shale formation.

Among the singnificant results of this study is the diffe-
rentiation on the LANDSAT iwmuages of sand dunes and follow-
ing their migration and encroachment. This study revealed

a general eastward movement of the main sand dune belts in
the area, with an average of about 10° difference over more

than 45 years.

Geologic Interpretation of ERTS-1 Satellite Images for West
Aswan Area Egypt.
By: E.M. El Shazly, M.A. Abdel Hady, M.A. E1 Ghawaby, and
I.A. E1 Kassas.
Remote Sensing Research Project, Academy of Scientific
Research and Technology, Cairo, Ocotober 1973,
(NASA )

(Final Report Published)

LANDSAT satellite images of an area covering about 34,000 km?

to the west of Aswan in Southern Egypt have been interpreted

in terms of geology, drainage and structure. Apart from cul-
tivation and vegetation, twenty two geological units are
distinguished on the EKTS-1 images of the area covering various
geological formations ranging from Precambrian to Quaternary

.ges. Of special interest from the economic geology point of
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view is the delineation of ERTS-1 images of the regional
extension of the Nubian Sandstone iron ore-bearing mem-
ber and the phosphate-bearing formation. Moreover, the
Nubian Sandstone exposures in the area have been subdivi-
ded into four different geological units. The tracing on
ERTS~1 images of main drainage lines and major fractures
and faults showed some significant results. The drainage
pattern of the River Nile is mainly controlled by some
strcutural elements ot N-S, NNW-SSE, NNE-SSW trends and
the slope towards the Mediterrancan Sea. The branches of
Lake Nasser (Aswan lligh Dam Reservoir) in its northern part

occupy the wadis and fracture uystems.

Geological and Groundwater Potential Studies of El Ismailiya
Master Plan Study Area, Egypt. .
By: E.M. El1 Shazly, M.A. Abdel Hady, M.M. El Shazly, M.A.
El Ghawaby, I.A. El Kassas, A.H. Salman, and M.A. Morsi.
Remote Sensing Research Project, Academy of Scientific
Research and Technology, Cairo, 1975.
(NASA )
(Final Report Published).

In this study new geological, structural and drainage maps have
been constructed from LANDSAN satellit.: imagee for El Ismailiya
Master Plan Study Area covering about 10,000 km® almost on the
western side of Suez Canal. The groundwater, hydrogeological
characteristics and potentials of the area have been compiled

and evaluated in the light of LANDSAT images.
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By examination of successive coverages of LANDSAT images and by

reference to previously published maps, some features are found

have been changed such as the disappearance of some islets
in the Lake Manzala and the submergence of gome structures
in it. The area is dissected by many structural lineaments
which are delineated for the first time from the interpre-
tation of satellie images. Of significant importance is the
distribution of the sandy or shelly bars and islands inside
Lake Manzala and the southern marshes which may be structu-
rally controlled by folding and faulting. Furthermore,
.LANDSAT images have been found to be greatly helpful in the
. distinction of various Quaternary sediments having a great

practical valu: to reclamation projects in such area.

6. Geology of Sinai Peninsula from LANDSAI Satg¢llite Images.
By: E.M. El Shazly, M.A. Abdel Hady, M.A. El Ghawaby, I.A.
El Kassas, and M.M. El Shazly.
Remote Sensing Research Project, Academy of Scientific
Research and Technology, Cairo, Sept. 1974.
(NABA )
(Final Report Published).

.

In this study new geologyical, structural lineation and drainage
maps have been constructed for f£inai Peninsula covering about
64,000 km? on 1:500,000 and 1:1,000,000 scales using LANDSAT
satellite images. Furthermore, two interpretation maps have
been prepared for the petroleum, mineral and construction ma-

terial potential as well as the groundwater potential of the

2
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Peninsula. These maps are more cvlaborate, precise and
showing greater details us compared to the previous mags
made by the conventional techniques. Among the singificant
results of this study is the elaboration of a new theory on
the formation of the proper Delta basin in the Miocene and
later times mainly by the interaction and intersection of
the Mediterranean fault systems (ENL-WSW) and the Rad Sca
and Culf of Suez fault systems (NW-SE). Accordingly, the
Delta basin could be considered us an cxtension of the

Red Sea rift though greutly modificd by Mediterranean t.ctonics

Geologic Interpretation orf LRTS-1 Satellite Images for East

Aswan Area, Egypt.

By: E.M, El Shazly, M.A. Abdel Hady, M.A. El Ghawaby, and 1.A.
El Kassas. ~

Remote Sensing Research l'roject, Academy of Scientific

Research and Technoloyy, Cairo, May 1973,

(NASA )

(Final Report Published).

This study was the first in Egypt carried out on ERTS-1 satellite
images for geological and structural napping of an area'covering
some 34,000 km? in southeastern Egypt. It has been possible

to construct on the images the main geological units of the

area apart from the distinction of some small units which could
be only revealed by detailed mapping. This is well exemplified
by the distinétion between the various yranitic plutons and

the subdivisions of the Nubian Sandstone into six main units.

ORIGINAL PAGE IS
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Of paramount importance is the tracing of the Nubian
Sandstone iron ore bearing member on ERTS-1 images being
characterized by specific features of color, tone, tex-

ture and drainage pattern. The stuny of images proved

to be particular significance in the elucidation of major
structures such as folding and continuous long fractures

and faults. A particular important result of this study

is the observation that the River Nile along its some 160

km course in the area is controlled even in detail by linear

elements.

Scil Characteristics and Groundwater Potential of the Bahariya
Farafra Oases Area, Western Desert, Egypt. Using LANDSAT Sa-
tellite Images.
By: E.M. El1 Shazly, M.A. Abdel Hady, M.M. El Shazly, S§. Sanad,
and R. Misak.
Remote Sensing Research Project, Academy of Scientific Re-
search and Technology. Cairo, 1976.
(NASA )

(Study completed and report being prepared).

In this study, LANDSAT images have been used for soil mapping
of the area between Bahariya and Farafra Oases covering some
80,000 km? in the North Western Desert. On compiling the de-
lineated drainage lines with the structural lineations in

each soil type, it is found to be useful to evaluate the hy-
drogeological characteristics and the groundwater potential of
the vtudied area, in addition to ground truth, and isotope and

chemical analysis of samples collected.
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9. Geologic Interpretation of LANDSAT Satellite Imeges for

TETRLEE E

Qattara Depression, Western Desert, Egypt.

F1

By: E.M. El1 Shazly, M.A. Abdel Hady, M.A. El Ghawaby, and
S.M. Khawasik.
Remote Sensing Research Project, Academy of Scientific
Research and Technology, Cairo, 1976.
(NASA )

(Study completed and report being published).

This study is based mainly on the interpretation of LANDSAT
satellite images for an area of about 94,000 km2 around Qattara
Depression in the North Western Desert, where new geological,

r drainage and structural lineation maps have been constructed

on scales of 1:500,000 and 1:1,000,000. The new investiga-

w e S

tion helped in elucidating the tectonic history and development
of the QcttArn Depression where its proneét configuration is
structurally controlled by some major folds and faults mapped
for the first time from LANDSAT images. Careful mapping of

- surface drainage lines in such flat and level aseas using sa-
tellite images are of singificant value in the study of the
potential groundwater situation in the area. The new geological
map inoludes twenty five different lithologic units of which
not more than 308 were previously mapped. Regional mapping
of some geological units is important in following the move-
ment and seepage directions of the groundwater in the low areas

of the depression.
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10. Geologic Interpretation of LANDSAT Satellite Images for
Tushka Basin Area, Southern Egypt.
By: E.M. El Shazly, M.A. Abdel Hady, I.A. El Kassas, H.
El Amin, and S.I., Mansour.
Remote Sensing Research Project, Academy of Scientific
Reszarch and Technology, Cairo 1976.
(NASA )

(S.udy completed and Report being prepared).

Interpretation of LANDSAY satellite images in terms of geolo-
yv, drainage and structural lincations was carried out for an
area covering about 77,000 km2 in southern Egypt. The images
are greatly valuable in delineating the sequential changes in
the Lake Nasser Water reservoir and in mapping the long frac~-
tures and faults intersecting it which may be used as channel
ways for surface seepage. Many geologicdl formations were
identified for the first time in the studjed area from LANDSAT
images, especially the igneous and metamorphic rocks of the
uplifted Basement Complex surrounded by a country of Late Cre-

taceous to Early Tertiary sediments.
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11. Jongli Canal Project

g -

The proposed study has finally been approved for implicucnta=

:
. : ' !
tion by both the governwcnts of Egyypt and Sudan, and agree- ﬁ
.
ment was signed by both governwents early this month. :

i

A work plan and schedule has been rormulated to carry out
the implementation of this project = a copy of this plan
is enclosed. Alsn, a ¢opy of the press release related Lo § §

this activity 1s cncloscd.

P L.

¥ 1II. Feasibility Study of a Propesed Transnational Project
for Using LANDSAYT Satellite lmages for the Survey and
Managcment of the Major Regional Aquifers in North

Bast Africa and the Arabian Peninsula.

The present feasibility ctudy covers thirteen countries, four
of which are in the subregion of North East Africa and nine
in the subregion ot the Arabian Peninsula. Both subregions

are divided geologically and geographically by the Red Sea.

The countries in North East Aftrica namely Egypt, Chad, Lil.ya
and Sudan are all large in area coverage which ranges from

one million to more than two and half million square kilome-
tres. On the other hand the countrics in the Arabian Penin-

sula which include Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, |
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United Arab Emirates,Yemen Arab Republic and the People's
Democratic Republic of Yenw * are greatly variuble in their
area coverage from less than one thousand square kilometrces

to more than two million square kilometres.

Two major regional aquifers are distinguished in the region
of study, the older is the sandstone aguifer of Paleozoic
and Mesozoic age and the younger 1s the limestone: detritus
aguifer of Cenozoic age. Lach ot these aquifers is further
subdivided into major regional subsidiary aquifers or sub
aquifers. Due to the common geological history of the stu-
died region and the prevalence of essentially arid conditions
in modern times, a unique groundwater regyime has been impo-
sed on the region which justifies treating it as one major

unit regarding aguifer management. .

“he status and analysis of the sandstone and limestone-detri-
tus aquifers in North East Africa and the Arabian Peninsula
is given. The sandstune aquifer is distributed in extensive
areas in all the investigated countries in North East Africa,
namely Egypt, Chad, Libya and Sudan. The Nubian Sandstone
sub- agquifer is represented in all these countries, however,

older Paleozoic sandstone sub-aquiters are present northwards,
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The termination of the sandstone aquifer at about latitudie

30° N is reasonably demonstrated. The limestone-detritus

aquifer is wcll illustrated in Egypt by the limestone sub-

aquifers in the northern Mediterranean coastal zone, and Ly

the datritus sub-aquifer in the Nile Delta and the Nile Val-

ley. The influence of sea water iuntrusion is manifestoed by '

the Maediterranean sea and the sues vanal done.

The sandstone aquifer in Saudi Arabia is represented by scve-
ral sub-aquifers. The Cretaceous sandstone sub-aquifer, which
corresponds to the Nubian Sandstone sub-aquifer, extends sou-
thwards into the Yemen Arab Republic and the People's Democ-
ratic Republic of Yemen and probably into Oman. The limesto-
ne-detritus aquifer is well established in Saudi Arabia, which
include limestone sub-aquifers. These extend eastwards into
Kuwait, Bahrain, Qatar, United Arab Emirates and Oman. To-
wards the Arab Gulf the limestone sub-agquifers are partly af-

fected by sea water intrusion, while the deeper sandstone

acuifer does not bear anymore fresh water.

The japs and problems related to the management of majog re-
gional aquifers in North East Africa and the Arabian Peninsula

are treated. Regarding th2 available data there exist no data

OR!GINAL PAGE IS
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in some areas, while there are unused or unsynthesized data,
whereas hydrogeological maps are not usually constructed.
Assessment of groundwater resources stored in the aquifers
is overoptimistic in several cases. Accordingly, the mana-
gement of aquifers is threatened by insufficient determina-
tion of water needs and water costs, as well as, by the in-
sufficient education of water users. Problems in management
arise especially from overpumping; starting several projects
without assigning priorities to some of them; lack of proper
water allocation, taxation and legislation; and salt water

intrusion and salinization.

A transnational project is suggested and elaborated to over-
come the problems and to fill the gaps in the management of
the major regional aquifers in North East Africa and the Ara-
bian Peninsula with the ultimate aim to combat and eventually
reverse the desertification processes. taking into considera-

tion the human factor as the cornerstone in achieving this

noble endeavour.

There are great advantages of applying the LANDSAT satellite
mapping_techniques for the concerned region, which include

the following:
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MOost ol the area coverage of the region is not covered by

accurate maps and the new maps may be done in a short tine
and with a high degree of accuracy consistent with the spee

dy pace ot development required.

1t is of particular importance to connect the small arcas
in an advanced state of study from the hydrological point
ol view with the large arcas which are not so well known,
and to interconnect the various dispersed known aquifers
with each other, whith was hitherto impossible to under-

take applying the classical wapping.

The standardization of the aquifers' geological characteris-

tics and accordingly most of their hydrological paramcters
is related to the observations ot these geological units
over large areas which 1s only guaranteed through the ap-

plication of satellite inagery.

The possibility of mapping and investigating a nultitude of
natural resources with the same imagery opens the door for
ain integrated approach to develop deserts which is the only
feasible way in most cases, for example the availability of
water and certain minerals, or of water and energy resour=

ces, etc.




By

Te detine a plan of action and Lo initiate pilot projects

for implementation, a proelininary wmeeting of a panel ot cx
perts representing the countries ot the region was held in
Cairo last May. Also, the teasibility study was discussod
in the mecting of Senior consultants to the UNEP in Genoevae
Suptember 132150 The second dratt report ot this teasability
study will be discusscd in another panel meeting of exports
in Kuwait next month, atter which a tinal feasibility study
report will be preparcd as a part ot the report of the Scceres
tary General of the U.N. to the lIunternational Conference on
Desertification to be held in Natrobi in 1977, 1t is hoped
that the lmplementation ot the prlot project arcvas, utili-
2ing Remole Sensing and Satcllite lwage interpretations, will

be initiated betore the conterence convenes in mid 1977.

Sep. 1970
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