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Based on deep theoretical and practical considerations of iron
deposition in the northern and cenival Western Desert of
Equpt, an area exceeding 102,000 km* is chosea for regional
iron ore prospecting. This area has been celled Bahariva Oasis-
Kl Faiyum area and it extends from the west of Faharipa and
Farafra Qases eastweards to the Nile Valley, The most modern
techniques of regional prospecting  for iron deposition have
been applicd under the prevailing conditions in this area, s-
pecially the interpretation of LANDSAT satellite images and
gantitative structural analysis.  The geological, structurnl
and drainage maps constructed have thrown a new light on
the investigated Bahariya Oasis-El Faiyum area, and their
manifold scientific and applied aspeets, ofher than their use
in iron ore prospecting, will be discussed in another publica-
tion to follow.

New discarveries of iron occurrences have been registered
ns a result of the present prospecting work, and the conditions
of the already known iron ore deposits and occrrrences are
regionally connected and verified. Several localities are recom-
mended for more detailed prospecting and exploration for iron
ore deposits, which are arranged according to their priorities.

5 L . , "
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Struetural elements

of

iron. deposition

The construction of geologieal, structural and drainage maps for Bohuariya
Ousts-I81 Paiyum area from LANDSAT satellite mmages had led to the
deciphering of the regional geological picture of this area.  The inter-
pretation of the satellite images has been direcled mainly towards the
deciphering of the regional conditions of iron deposition, and their
application towards the discovery of new iron occurrences or ihe
understanding of the status of the already known iron ore denosits and
oecurrences.

Two major structural elements are found in the investigated area.
namely, folding and fracturing including faulting. It has been found
that the iron ore deposition is not primarviiv controlled by fractarving,
Accordingly, although the fracture svstems are drawn on the enclosed
strnctural maps, they are not analyzed in {his work which s aevoted
primarily to the paositive elements of iron prospecting, and will be given
in a subsequent work. Iron ore deposition, however, was found to be
related to folding and unconformity surfaces, Of special importance in
this respect is the Laramide diastrophism which was initiated in the
Late Cretneecous and continued into the Paleogene which played o speciai
role in the deposition of iran ores in combination with the climatic
conditions prevailing during the Late Cretaceous and which has been
proved to be tropical to subtropical (i Shazly and Krs 1973).

The known iron ore deposits in Northern Bahariva Qasis loeality,
enclosing El Gedida, Gebel Ghorabi and ¥l Harra, have becn fuund, on

Struetural
Interpretation
of LANDSAT
Images Applied
to Iron Deposition
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Field Stractursl
Verification of
Iron Deposition

Shazly, M.A. Abd:l Hady, M.A. E! Ghowalry and S M. Khawasik

LANDSAT imuages, to be mostly located on crenulations representing
hinge areas of relatively meso or macro folds with axial trace of nearly
NE-SW trend.

In addition, the already known iren oceurrence of K1 Heiz in the
Contral Bahariva Oasis loeality are, in the same manner, loeated on
crenulations representing hinge #reas of relatively meso or macro folds.
However, the final traces of these folds possess variable trends ronging
from NW-SE to NNW-SSE directions. At least two generations of defor-
mation have acted on the rocks of the previously mentioned localities,
as well as, the mapped Bahariva Oasis-El [Faiyvum area.

In addition to the two known localities of iron deposition, threc
more localitics of comparable tectonic sctting, namely Gebel Qalamun
Locality, Qaret Had El Bahr locality and Southern Bahariya Qasis
locality, have been given particular attention in the field work and they
show the presence of iron occurrences in the exposed rocks.

The registration of favorable struectuwres on the satellite images in
the following localities, namely, the extension of Northern Bahariya
Ongis locality, Ghard Ghorabi locality, West El Faiyum locality and
West Giza locality, leads to the recommendation of these localities for
subsurface prospecting of iron ore deposits, although surface expuosures
of iron oceurrences have not been noted during the field work carried
out so far in the investigated Bahariya Oasis-El Faiyum areca. In the
mentioned loealities the rocks belonging to the Late Cretaccous amd the
lower formation of the Middle Eocene rocks are not normally outeropping
in the surface and they are usualiv covered with later Middle Bocene,
Late Bocene and Migocene rocls.

Introduction

Two systems of minor folds are associated with the already known and
the newly discovered iron occurrences in the investigated Bahariya
Oasis-E! Faiyum arca, These occurrences are Northern Bahariva Oasis,
Central Bahariya Oasis, Southern Bahariya Oasis, Qaret Had El Bahr
and Gebel Qalamun, The struetural fiold dats are tested if two of minor
fold systems or one of them indicate corresponding major folds, or they
are just local inhomogenities.

A new technigue is applicd for treating the ficld data to determine
the major structures which could not be fully investigated in outerops,
as well as their geometrienl elements. This technique is based on viewing
the linear structures and the normals of the nlanar struetures as veectors
of & unit magnitude each (Ramsay 1967 & Koch and Link 1871). The
vectors are expressed in terms of direction cosines p, q and r related to
the coordinate axes %, ¥ and z which are coinciding with the E-W and
NS geographic directions, and the vertical, vespeetively. This method is
more aceurate than the current graphical methods, as the former avoids
the drawing errors, and gives results which cannot be elucidated on the
same detailed level in the diagrams.
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Regional Prospecting for lron QOres in Bahariya Oasis-El Foivum  Areq,

Structural Test of Field Data in Norihern Bahariva Ouasis Lecality

Tu carry out the test, the orientation data are assumed to be disposed
on a surface of a cone; then it is proceeded to determine the orientation
of the cone axis and the amount of its vertex angle. The determined
angle should approximate 0 if the area is not folded on the regional
seaie. If it is cylindrically folded by a single simple phase it should be

18, while if the two phases have affected the outcropping rocks the
angie will be moderate.

The field data are expressed in terms of direction cosines and
arranged in such determinants.

S ZEpg 2Zp Zpr Zpg Zp
D | Zpy Zq7 Zg D= 2Zgr Z2¢° Zq | .. «i»n
Zp Zq ZN 2r 2q N
2p? 2 Zp =p Zpy  Zpr
D, = | Zpg ~2qr 2q D, - Zpy 297 2gr
2p -2rv N Zp Xy 2r
Three parameters are then determined by the iollowing equation :
[ - b, g D & Vo= b, Coe e W
D (9] B
The angles y | a and B —

which the cone axis make with the cartesian coordinates are then
determined by the following cequations :

Cos Y - (I+pr4J3y - ¢ 3 »
COS X Pz I{l"'I‘l'i'JZ} -t “ -'1: b
Cos p = J(L24J) 2 R
The vertex angle is determined by the following equation :

Ces g ae «V {1HI4+J) ' « 8§ x

Where g is haif the apical angle of the cone,

The values of  ¥p, Xq. 2r, 2p. 2¢% 2pg. 2pr and Sq
are calculated to be : 0.7993, 1.7088, 26.8609, 4.1247, 6.1435,
—4.2403, 1,7283, and —1.0076, respectively.

From equation 1, p. D, By and D, are determined.

41247 — 4.2493 0.7993
D - — 4.2493 6.1435 1.7088 = 220.0636
(.7993 1.7088 34
-~ 1.7283 — 4.2493 (.7993
D = 1.0076 1.1435 1.7088 = 117.9343
—-26.8609 1.7088 34
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4.1247 — 1.72583 0.7993
D = -~ 4,2493 1.0076 1.7088% = 169.1585
0.7993 —26.8609 31
41247 — 4,2493 — 17283
D, = — 1.2493 6.14356 1.0076 = — 185.1304
0.7993 1.7088 —26.8609
From ecquation 2, the three following parameters are determined :
I e 117.9343 ~ .
= 2200836 0.
5 = 169,1585 ) 17687
- 220.0686 :
v = 185.1305 B 0.8413
B 220.0636

From equation 3 to eqr~tion 6, Cos ¥y , Cos « , Con B and Cos
arce determined :

Cos T/ = (1+-0.53592 + 0.76872) = = 0.7207
Cos o = 07297 X 05359 = 03910
Cos [3 0.7297 X 0687 = 0.5609

Cos = 05297 X 0841 = 0.6139

The above results show that the bedding and contucts are atffected by
the two fold phases on & major scale.

Styuctural Analysis of Localities of Iron Deposition

Iron deposition has been discovered in several localities in Bahariya
Qasis-El Faiyum area. The deposition of iron in these localities, as
well as in the already known occurrences is structurally controlled.

The lovalities of iron deposition so far proved- in the investigated
aren are : .
Northern Bahariya Onsis locality.
Central Bahaviya Ousis locality.
Southern Bahariya Oasis locality.
Qaret Had El Bahr locality. ~
Gebel Qalamun loeality.

@ e

Structural analysis is carried out in esch of these localities to
elucidate the major structures. Attention is given to those structures
which control the iron deposition or influence the mineralized localities.

1. Northern Bualhaviyn Onsis Loeality

Three main iron ore occurrences are outcropping in this locality
namely those of Gebel Ghorabi, Bl Harre, and Il Gedida.

—— X




R e L

BIVEE ——

e e

Regional Prospecting for lran Qres in Bohariva CQuasis-El Foiyum Area, Egypt

The iron ore deposits at Gebel Ghorabi are located on a nearly
horizontal fold with a wvertical or steeply inclined axial plane; its
inelination is either SE or NW. The average pilunge of the axis is
4'N25'E and the mean strike of the axial plane in N22'E which is
dipping 78'SE (Plate VII 'and Table 1).

Another probable anticline is found east of Gebel Ghorahi anticline,
both are nearly parallel to each other. The former incorporates the
two iron ore deposits of Tl Gedida and El Harra (Plate VI),

These two folds are affected by another younger folding phase which
is represented by Gehel Ghorabi second fold (Plate VIIT). The latter's
axial trace makes an obtuse angle with the axial traces of the folds
belonging to the first generation. The younger fold should, therefore,
affect the iron ore bodies which are controlled geometrically by the
shape and attitudes of the first folds. Gebel Ghorabi second fold is also
upright of nearly horizontal plunge, its mean axis is plunging on the
average 4°N68'W (Plate VI and Tabie 1).

2. Central Bahariya Oasis Locality

This locality incorporates El Heiz known occurrence and other
adjacent occurrences encountered during the present field work. The

~ iron deposition here is believed to be located on the axes of first folds

which have been deformed by the later second fold generation. The
Central Bahariya Oasis locality represents, structurally, the top of the
culmination resulting from the effect of the second folds on the first,
while the northern and the southern localities represent the two reversely
plunging tails of the culmination.

In two lithostratigraphic sections (XXX and XLI)}) measured
northwest of Ain El Gharbia and at Gebel Radwan respectively, it has
been found out that the iron content increases upwards as the lower
stratigraphic horizons are of lower grade. It is considered, therefore,
that higher grade iron ores may have been eroded, since this part of
this section represents the structural top of the anticline.

The second fold which affected the Central Bahariya QOasis locality
is parallel to what is called here, El Hafhuf second fold (Plate VI). The
geometry of thig fold is shown in Table 1 and Plate IX.

3. Southern Bahariya Qasis Locality

Iron occurrences encountered at this locality are represented in
Sections LXTI (Sample 250), XLIT (Samples 257 and 258); Jand LI
(Sample 267}, The iron deposition is located on Ain Khoman- first fold
(Plate V1), which is an open upright anticlne, its axis is statistically
plunging §° S36°W, and its mean axial plane is striking S 35°W and
dipping 79° SE (Plate X). This fold and its associated iron occurrences
are affected by another younger fold, namely Ain Khoman fold 2. The
Iatter’s axis is plunging 30° S39°E on an axial plane striking N 37°W
with a mean dip of 81° SW.

k4
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Co The locality under consideration has a special interest, if it is
: 1 ! assumed that the iron deposition in the subsurface has not been

o extremely reduced for any stratigraphie or other reason, espeeially by
v _ lateral variation. The Southern Bahariya Oasis localit;” is structurally,
o A though not stratigraphieally, corresponding to the No..liern Bahariya
o Oasis locality. At the northern locality, the three known iron occurrences
at Gebel Ghorabi, Bl Gedida, and El Harra are found on the axes of
the first folds which are slightly plunging NE, whereas at the southern
focality the iron deposition is found at the corresponding folds slightly
pluuging SW.

e e

4. Qaret Had Xl Bahr Locality

An iron occurrence is outeropping at this locality (Section V, Sample
34) on an unconformity surface between Gebel Qalamun Formation of
the Middle Eocene and the overlying Early Miocene rocks. The iron
depesition in this loeality is thought to be located on the extension of
the fold axes controlling Il Gedida or Gehel Ghorabi anticlines.

B. Gebel Qalamun Locality

This locality extends from Gebl Qalamun southeastwards to the

! : boundary of the cultivated land of Maghagha, then southwestwards to P
N P {Jaret Abu Roh due west of El Bahnasa and Samalut, and may even o
S extend southwards outside the mapped area. The iron deposition at Lo

this locality is outcropping along a curve of some 70 km length (Plate :
VI1). b

The bedding planes and contacts in the discussed locality are Py
approximately horizontal. When they are projected, their poles are L
distributed in a partial great circle expressing a weak regional folding.
Tuwo fracture systems are encountered, each of them has a strike i
concomitant with the two main directions of the axial trace of this .
major fold. P

. The mean vector of the bedding planes and contraets, and accord- Lo

Ut ingly their planc of best fit, are determined. The value of this plane ;
| wili be used in the strutural computations or the detailed exploration at
; this locality since it represents the statistical mean value. The mean 8

ol : - vector is the normal to the plane of best fit, which in projection (Plate oy
|

LPE ; XV) is the locus of limb maxima of the two sides of the fold. The two
- L ‘ planes containing the mean value of fractures represent two girdles of

)f the two sides of the fold. Tt is obvious in Plalte XV that the fold axis is
| either horizontal and trending NE, in the southern part of the locality, b
:_ -or plunging 2°NW, in its northern part. ’
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Table 1. Geometrical Elements of Mojor Folds ot Boheriya Oasis - Forafra Qaosis Pepressions.
) - Unu:campunicﬂ
Axiy Axicl plone Accompanicd froctures froctures
Fald o m— . s &4 A AT ——— e e e o K | ks ———————— - e Ak 4 A v 8 o e - — —
Trend Plunge Strike Mean dip Strike Dip Kind Strjke Dip
- Gebel Ghorabi anticline ...... MN2SE 40 N22+E 78SE WINW.ESE NNE & 85W  AC NNW WSW
| NNE-S5W ESE & WSW  AB
" Ain Khoman anticline ....... 536w €n S35W 795E NE-SW NwW AB EME SSE
=  Nagb El Sellim ............ Ni3w 11 N13“W 19°E NNW-55E WoswW AB
e ENE. WSW SSE AC
Fo— e _ — - - —
L Farafra 0851S . .enieiiainnn. S420W g N4TE T24SE NE-SW SE AB ENF NNW &
SSE
. Gehe! Ghorabi ........ .. eun NSB W g He2ewW T8“NE NE-SW NW & SE AC NINE ESE
: NW-SE NE & Sw AB
P . e e o o e e ————
: E "El Mafnuf ... Lo e INT29W 100 E—wW 30"N NINE-SSW WNW AC NE SE
i = S e e S S e e e
z 8 . Ain KROMON «evvreniennnan S39°E 30 N37ow B1SW NE-SW SE AC  NRW  WSW
i n .
i - —— e e - _— .
T Farafra Cosis ..., ... ....... NDGW 14 NS4 W TRSW NW-SE NE & SW AB MNNW ENE
g : ENE NNW
i PN =

‘DY WNADY  13-S1SD0  DALDYDg Ul S0 uDy| S0y Bunydadsosy puaibay
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o Geological criteria

N o

iron deposttion

PRECEDING PAGE BLANK NOT FLMED

Deposition of iron started in the Late Cretaceous and continued in the
Middle Eocene, especially Gebel Qalamun Formation. It has been proved
| during the present work that the iron oceurrence at El Heiz in the central
E part of Bahariya Oasis is actually belonging to the Late Cretaceous
and not to the Oligocene. Tt is considered here that the Oligocene and
Miogcene may be periods of ferrugination particularly enhanced by
voleanic activity but not periods of iron deposition leading fo the for-
mation of ore deposits. Accordingly, iron ore deposits of economic po-
tential in the Bahariya Oasis-El Faiynm area are believed to be re-
stricted only to the Cretaceous-Foceix geological units. I ence, ex-
ploration activities should be direcied towards these units, especially.
in the top parts of the Cretaceous and the bottom parts of the Middle

1 Hocene within the sphere of influence of the previously mentioned
structures.

i e

The main geological conditions of the known and newly discover-
ed iron occurrences in the regionally investigaled area are as follows :

o The iron ore deposiis of Bl Gedida, Gebel Ghorabi and El Harra are 1. Northern
. oceurring in this loeality. The iron ores are normally encountered in Gebel Bahari Oasi
L Qalamun Formation of the Middle Eocene (El Shazly 1962a, El Akkad ajariya Uasis
and Issawi 1963, and Mahgoub and Amer 1964). In addition, it has been Locality

stated by El Bassyouni (1970) that the lower economic iron ore beds

ke
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2., Central
Bahariya Qasis
Loealit}'

o

in y E.M. El Shazly, MA. Abdel Hady, M.A, Bl Ghawaly and SM. Khawesii

in El Harra rervesent a member of the Late Cretuceous - Bahariya
Oasis Formation »,

The aim of the present work in this locality is Lo connect regional-
ly the known iron ore deposits from the geological and structural point
of view. These deposits have been found to be actually dominaied by
Laramide folding aeting on the Late Cretaceous-Middle Eoecene geo-
logical units. The same structural conditions have been noted in the
northern extension of this loeality towards the north of the already
known deposits.

Apart from the well established iron ore deposits in the Middle
Eocene rocks, occurrences have been encountered during the present
work in the Late Cretaceous rock units in the Northern Bahariya
Oasis locality which are illustrated in Table 2. Both samples analyzed
from these occurrences are high in salfs especially sample No. 208,

The iron cceurrence of El Heiz onteropping in this locality is stated
by Ball and Beadnel! (1903) to be of Oligocene age based on the litho-
logic similarity with the Oligocene ro~ks in northern Kgypt. Later,
aunthors followed the same age assignment given by Ball and Beadnell,
however, in the present work the iron oeccurrence under discussion is
assigned to the Late Cretaceons. El Shazly (1962b) considers the dark

‘Takle 2. Anolysis of Samples from Lote Cretoccous Rocks in Northern Bahariye Qaosis

Locality®
Sample Nao. 200 208
" Location 5 Km NNW El Harrs  Gebol Ghorobi -
T Thicemess (md 0 I T
S0, WETE L 3.02 9.02
ALD, WICE e e 4.07 1.02
Fe O. wtvs . ..... o 035 63.58
FeQ wta .o . Tr. Tre.
Cal wtde . o 1.63 0.67
Mg Wt L C 2.06 242
No O whse oo 146 7.535
KO wt oo 0.63 048
HG wtde oo 3.20 0.7
LOF, wtln e Q.60 7.80
Clowt€e ... e e 156 7.88
SO, wto ..o 1.76 1.30
PO, wt% .o v 1.31 0.09

TiO, wtCh i 0.0+ Te,

e e g iimee e e —r e e s P

* Chemical anaolyses by Dr. M.M. Ali, Atomic Energy Establishment
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Regional Prospecting for Iron Ores in Bohariya Oasis-El Faiyum Area, Egypt 17
brown low grade iron ore encountered at El Heiz as constituted of

goethite replacing quartz grains along their boundaries, associated with

small amounts of manganese oxide, lime and clay.

Two new sections have been measured in the Central Bahariya
Oasis locality showing the presence of iron, namely XXX and XXXI

at NW Ain El Gharbia (Plate XX11) and Qaret El Sheikh (Plate XXTIT

respectively (for description of the lithostratigraphic sections, refer-

ence is made to the mentioned plates). However, the analyzed iron

samples are collected from two horizons of Late Cretaceous sandstones
in the case of the section at Qaret El Sheikh.

Chemical analyses of the samples coliected from the Central
Buhariya Oasis locality are given in Table 3, It may be noted that there
is a high silica trend in the analyzed samples except sample 181 which
is very high in iron. The chloride content is low in sample No. 188
and 183, high in sample No. 181 and very conspicuous in sample No.
185,

TFable 3. Analysis of Samples from Lote Cretoccous Rocks in Centrel Bohariye Ousis

Locality.

Sample Ne. 181 183 185 188

Location E Ain El Ghorbia MW Ain El Gharbia Qarct EI Sheikh

Section Ne, XXX XXX XXXI
" Horizon Ne. 2 & T2 T
" Thickness (m) " Unknown  Patchy Kot rcgular  Unknown

TO, wt% ... ..., 0.03 53.50 16.05 56.03

SiQ;, wi%h ........... 3.55 2.55 1.79 0.89

ALO, wt% ..., 2.04 34.97 63.23 30.18

Fe,0, wi% - ......... 80.43 Te. Tr Te.

_ FeQ wt% ........... Tr. 0.67 1.01 1.01

Cal wiZo «vvnvvrnnn. 0.67 1.93 2.42 1.93

MgO Wt% .eovrn.n... 1.93 0.43 6.04 0.32

Na,O wt% «oovvvnnnn. 1.29 0.63 0.48 0.19

KO Wt ©ovvvnnno. 0.24 0.56 0.40 0.10

RO wt%% .. o.i.iat. 1.64 3.00 2.80 1.20

LOJ. wt% ...... 5.76 050 7.24 0.14 QRIGINAL P@;}fﬂgg

Clwt% -cvvnrnnnenns 1.21 0.68 0.52 0.8] R POOR @

50, WEOb v eeenn.. 0.70 0.18 085 042

PO, Wt% ..ennunn.. 0.37 0.21 0.04 0.05

Here the iron occurrences have been found in the exposed Late Creta-
ceous rocks., The structural features of this locality as explained ear-
lier are comparable to those of the Northern Bahariya Oasis locality.
Two lithostratigraphie sections showing the presence of iron have been

3. Sounthern
Bahariya Qasis
Locality
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measured in the diseussed loeality; these are XLII at Ain Khoman and ',
; XLAII at Nagh I Sellim. These seetions are illustrated and deseribed
in Plates XXIV and XXV, respectively. The iron in these sections iy i
’? Y associpted with Late Crotaceous olay and sandstone, j
Chemical analyses of samples collected from sections XIIT and i
XIAIT are given in Table 1. These samples show high silica ~ontent,
while the salts ave high in sample No. 2850 and, especially so, in sample
p No. 267 and sample No, 268,
~ Table . Aneclysis of Sanmiples fromt Lote Crotaceous Rocks in Southorn Boheriya Qasis “ o ) I
Locality. : }
Sample No. 250 257 258
Locaﬂun - . o 'Ain Kl:énfnn” ' Nuqb &l S;:lllni
. Section No, S xun xum XL
? | Horixon Na. : o . 1 » ! a |
! Thickness {m) ' ' 2 0.3 Patchy
| | S0 WD e 9,50 1342 25 85
| ALO, WITH et 143 4,53 459
: f Fo 0, wtel i iiiia e e s 58.83 43.51 28.74
' FOO WEES oot , Tr. Tr. Tr.
| Cod Wt L R G .68 437 235 |
MO wt€h e e 4.80 5.50 5.56 |
Na.O wtea ., e .62 4.04 9.71 ‘ “ ’
; RO we Lo e 0.63 1.21 118 N
gy e e 48 3.80 370 R
| CLQL WD e . 11.60 9.80 8.10 A
ClWESa oottt cen . 3.20 5.11 .67 2
SO, WA 1 e e 0.20 5.1 2.86 :
R Y 0.20 0.92 0.83 ?
T TIO, Wi e e . 0.05 0.50 0.04 :
P . Qavet This locality is found towards the N8 of Bahariya Oasis and it shows C
J Lo N . the same struetural features encountered in the Northern Bahariya QOasis ‘
] Ty Had El Bahz loenlity, The geological succession at Qaret Kl Ballr is constituted of
: B ! . Loeality Gebel Qalamun Formation of the Middle Jocene overlain uncon- ;
S T : formably by the Burly Miocene Gebel 181 Khasheb Formation (Section P
R V, Plate XVIII). The iron bearing horizon in this seetion is dark brown o, e
1 j sandstone passing into conglomerate towards the top, and it is lacalized f' : v B
i ;l ( f . at the unconformity between the Middie Jiocene and the Early Miocene. Ly .
Lo The chemieal analysis of a sample from Qaret Had I8l Baher is shown I
P in Table §. The sample is characterized by a high silica content though Lo
S it is low in salts. ' b
L o
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i
‘ Table 5. Analysis of o Somple from Middle Eocenp-Eorly
l t Miocene Uncenformity, Qaret Had El Balie Locality
! Sampla Mo 34
Lesatlon  Qoret Hod Bl Dalr
: “Section No, Ty
' >Hmi¥6n ND. o ” S o ‘1‘ B
- ~ | Thicknoss (m) 4.8 Horixzou k
S, wtn L. T 1. 16 1
ALD, Wi i s N .o
' Fo 0, wheh ...oes e, 2394 i
"4 1 Pl wWh™: C o e e e e 1.63 ‘
| ‘ GO0 WIS et e 269 :
i MGD WD v e 086 i
E NG wivs oo e s Q.1+
KOwW oo I (R T
\. BLOS whh Ll e e .30 E
z LOL Wiy i s e . <1, 80 ]
'i Chwe ooas s e s 0.1+ ;
. | S WEL e e s 0.32
f PO, W e 0.21
T, W i e . 008 -
_ !
Tron deposition has been found to be widely spread in Gebel Qal- 5. Gebel I ¢
amun locality in the eastern part of the investigated Bahaviya Oasis- Qnlamun Loeality
' El Faiyum aren. The structural conditions have been proved to he com- . j_
;_ parable to those of Bahariye Onsis and the geologieal unit enclosing
the iron deposition is equivalent to the lower formution of the Middle
| Toeene where the iron ore deposits of Bl Gedida, Gebel Ghorabi and I8l
% ; Havra are present. _ _
h’ Pour litlmstratigraphic seetions have Dheen measuvred in the dis-

cussed locality namely No. 1L, VII, X1V ond XV (Plates XVII, XIX, XX
end XXI). The iron-bearing stamples are encountered in the shaly
" horizons of Gebel Qalamun Formation, The sumples tend to be high in
silice. or carbonates or both, and they may contain & wide reange of
chloride and sulphate content from low Lo high,
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Toble 6. Analysis of Somples from Middle Eocene Reocks at Gebel Qalomun  Locality.
Sample Mo, 25 48 53 93 95 97 99 i01 133 176
Location Do ot Gabel Qalamun 2 Km WW 6 Km SE 5 Km SE 8 Km SE SE Deir  E Deir NW EH 10 Km W
Deir Deir Deir Deir Samucl Samuel Bohnose El Bahnaso
Samuel Serasel Samucl Samuel
Section Mo, T Vil R TRy T
Harizon Mo. 4 1 2 z T T T T e
Thickness im) .. ....... . 0.6-1.2 7 Shale ked © Unknown Patchy  Unknown 0.2 Unknown 0.25 Unknecwn  Unknown
' each bed
SiQ, wtSh e 480 23.40 23.46G 13.20 %50 1.20 24 80 5.14 1540 75.00
ALO, wiSh ... e 1.79 3.06 3.0% 3.57 1.799 306 3.06 6.60 3.32 383
Fe 0, wtfe ......i.c.ovon 24.74 39.57 26.83 49.82 L9006 33.09 33.55 2G6.50 4017 43.01
FeQ wivh .......- b 0.04 0.64 0.085 0.04 601 .14 003 0.69 2.58 Tr.
Cal wt3t . s -vcnnecrsaras . 19,49 11.09 5.0% 6.38 706 2318 540 19,39 512 5.38
MgO wtfz e 14.75 2.18 5.08 1.93 3.14 (.96 1.03 06.24 n.i3 B.BS
Na,O wtSh ..o unennen 2.29 2.3 8.76 2.76 2.02 0.81 2.6 0.54 7.33 9.38
K,O wt% .. .. e e 0.24 D.42 1.69 (.22 030 .18 LIRn Y 060 612 0.34%
H,O- vt Lo .84 2.16 -4.86 3.20 3.20 3.20 530 2.00 2400 4.20
LOA. witSe e iee i ianes 23.96 12.00 10514 12.00 (050 21 an 10.20 £.30 8.00 10.24
Ci w5 . ovienenns PR 0.39 .78 11.74 2.50 ;56 £1.3% 453 i6% B8.93 9.02
30, VS e 6.5-4 1.75 292 2.33 163 S.15 & U7 27.84 10.09 0.20
PO, WIfp .. vvcucnncnncas 0.23 O 51 0.3c 1.86 0.58 .31 1.58 0.17 G.46 1.23
TiO, wtip v v e v eir e G.0B 0.25 004 021 GG3 021 Q.42 0.65 0.20 0.02
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Chapter 2

Recommendations

As a vesuit of analysis presented in previous diseussions and after care-
{ful consideration of all factors invelved, the localities svlected for fur-
ther wospecting and exploration are shown on the map of Bahariya
Oasis-Bl Faiyum aren (Plate X). These localities are mrranged into
three catogories of priovities :

Loealities selecled Tor immedinte prospecting and exploration

These include Northern Bahariya Qasis loeality (1) and Gebel Qal-
ammun locality {2), Two picces covering 1600 km? are chosen in the
two localitics for second phase prospecting and exploration duving
1074, The choice s based on the Favorable geological and structural
conditions, the presence of iron deposition in exposures or under shal-
low depths, and the simplicity of the infrastructure.

Loealitles soleeted for medimu term prospeeting and exploration

These include Qaret Fad Bl Bahr locality (3) and® Ghard Ghorabi
locality (4) in the vieinity of Northern Bahariya Oasis localily, and
West I Fajivum loeality (6) to the West of Gebel Qalamun aren. The
progress of work in the medium term stage will depend on the results
‘achioved in loedlities (1) and (). The choice of localities of Priovity
Na. 2 is based on favorable structural conditions and the possible link
in infrastructure with the development of either Northern Bahariya
Qusiz lotality or Gebel Qulamun loeality. The thickness of the over-
burden and its nature will play an important role in the prospecting
and exploration costs to be incurred in the sccond priority localities.
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Priority No.
References

Lorvalities seleoted for long ferm prospecting and exploration

" These inciude Central Bahariya loeality (6) and Southern Balariya
QOasis loeality (7), as well as West Giza locality {8).

These areas, aithough favorable from the structural point of view,
yet they reqgnire separate infrastructwre. Furthermore, in localities (G}
and {7) only Late Cretaceous rocks are present while in locality (8)
the favorahle rocks for iron deposition are expected to be encountered
at o depth of about 600 m ar more,
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