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ABSTRACT

El-Bahariya Depression is located in the Western Desert of Egypt
between latitude 27° 48  and 29° 30" N and longitude 28° 30" and 29° 10"
E, about 350 km south west of Cairo. The exposed rock units in the
studied area from base to top are as follows 1- The sandstones and shales
(Bahariya Formation, Lower Cenomanian) were deposited ina complex
environment comprising an oscillation between delta platform and
prodelta with fluvio-marine conditions 2- The limestones and dolomitic
limestone (Nagb Formation, Lower Middle Eocene), were deposited in
an open marine environment. 3- The glauconitic sandstone. Radwan
Formation, Oligocene), were deposited in marine environment by
precipitation from sea water under reducing conditions 4- Basaltic sheet
(Miocene), comprises non-porphyritic doleritic olivine basalt erupted on
a continental crust. 5- Surficial deposits (Quaternary), comprise sands
wadi fills, mud fans and evaporites. :

The water bearing rocks in El-Bahariya Depression are formed of
a series of Nubia Sandstones intercalated. with shales (Bahariya
Formation). The succession is vertically divided into two aquifers an
upper aquifer and lower aquifer. The regional flow patterns of
groundwater in the aquifer system are directed lateraly from SW to NE in
the Western Desert of Egypt and vertically upward. The hydrochemical
characteristics of groundwater in El-Bahariya Depression are defined as
follows: (1) The salinity increases to the northeast and decrease
downward from the upper aquifer to the lower aquifer, also the
temperature varies between 35°C to 49°C and increases downward (2).
The groundwater have shallow to deep meteoric genesis and belong to
the sulphate and chloride group. 3) The iron and manganese oxides in the
ironstone bands are subjected to chemical dissolution by groundwater (4)

The hypothetical salts comprise, N2, SO, NaCl, Mg(HCO3); KCl and Ca
(HCOs),

The iron ore deposits at four localities in El-Bahariya Depression
(El-Gedida, Ghorabi, Nasser and El Harra). El-Gedida and Ghorabi iron
deposits occupy one stratigraphic horizon equivalent to the Nagb
Formaiton (Eocene), while Nasser and El-Harra iron deposits occupy two
stratigraphic horizons equivalent to the Naqgb Formation (Eocene) and
the Upper Cretaceous times. Reflected light microscopy revealed the
presence of essenial minerals hematite, goethite and hydrogoethite, while
the accessory minerals manganese oxides and sulphides. The gangue
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minerals recorded include quartz, barite, glauconite, halite, calcite,
alunite, gypsum, siderite and dolomite. The characteristic textures of iron
ore are replacement, colloform zonned, open filling pisolitic, botryoidal
and oolitic. The types of iron deposits, recognized in the field are namely,
cavernous, brecciated, bedded, oolitic, pisolitic, blocky and
manganiferous. .

The chemical characteristics of Bahariya iron deposits, show that
the high topographic areas e.g El-Gedida (High Central part), Central
Ghorabi, Southwestern Nasser and South El Harra are characterized by
high iron content, while the low lands exhibit slightly high to moderate
iron contents. The slilica content is inversely related to the iron content
and increases with increasing intercalations. The manganese oxide
‘content is low to moderate in high topogrpahic areas in Bahariya iron
deposits, while in low lands it increases due to the presence of Mn-rich
layers. The AlO3;, MgO and K;0 contents in the four iron deposits
depend on the presence of clay intercalations. The CaQ content is slightly
higher in El-Harra and Ghorabi deposits, than in El-Gedida and Nasser
areas. The P,0s and SOs contents is more or less the same and uniform
in the four iron deposits. The chlorine content are higher in the upper
parts of iron deposits. The barium oxide (BaQ) content depends on the
presence of barite. The TiQ; and ZnO are the same in the four iron
deposits.

The gangue minerals chemistry in the four iron deposits include:
Pyrite Glauconite and Barite. 1) Pyrite zones occur at the periphery in El-
Gedida Mine area., Nasser and in El-Harra areas. The formation of pyrite
has been attributed to the presence of sulphate reducing bacteria in
organic carbon rich clay layers (sapropel) which leads to precipitaiton of
Fe-sulphides. 2) Glauconite may form during sedimentation or during
diagenesis in marine environment by direct precipitation from sea water,
3) Barite is suggested to have been of sedimentary origin.

Three processes have controlled the formation of iron deposits in
El Bahariya Depression as follows (1) Primary sedimentation processes
in the original sedimentary basins or environments; (2) Diagenetic
processes that took place during the compaction of the sediments and (3)
Epigenetic processes that took place after lithification of the iron bearing

sediments including weathering processes in the subsurface or on the
surface.
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The original Fe-minerals of the Fe-rich layers were diagenetically
affected as follows (1) The Fe-mineral assemblages of the sapropel zone
is oxidized and transformed into pisolitic limonitic ore.(2) The Fe
Hydroxides are dehydrated to goethite and partly oxidized to hematitic
materials. (3) Leaching of CaCOs;, silica and alumina, and redepositing
them in the form of chert, alunite and gypsum. Also the weathering of
chamosite and glauconite added the ferric iron to iron deposit (4) The
volcanic activity during the Miocene might have activited and increased
the rate of circulation of the thermal underground water system,

The thermal groundwater rise to the surface the following
reactions may take place (a) mixing of sulphurated thermal water with
waters enriched in Ba lead to precipitation of barite (b) oxidation of
pyrite yields ferrous sulphate. Thermal water reacting with limestone and
dolomite leads to formation of siderite and ankerite. (c) The thermal
sulphurated water when reacted with the kaolinitic clay forms alunite (@
when the silica saturated waters ascends more and mix with surface
meteoric water, silica is precipitated forming quartzitic sandstones and
chert concretions. (e) Halite is precipitated from concentrated brine
solution seeping to the surface and subjected to evaporation.
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