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ABSTRACT

El-Urf, EI-Dob and Abu-Kharif Late-Orogenic Granite bodies are located north Safaga-Qena Tectonic
Discontinuity, between latitudes of 26° 37’ and 26° 50’ N, and longitudes of 33° 20’ and 33° 28’ E. These three
bodies constitute a geochemical province where EI-Urf granite is bearing uranium, while EI-Dob and Abu-
Kharif Y Gr are hosting tungsten-molybdenum and tungsten respectively. Fieldwork integrated with remote
sensing techniques and geochemical studies identified controlling factors, pathfinders, and the genesis of these
deposits. The rock types, structures, and alteration processes are identified. The geochemical analyses of host
rocks indicate alkali, highly fractionated calc-alkaline to alkaline, within plate to volcanic arc granites. Monzo-
Syeno-Alkali feldspar and ferrugenated altered samples are identified using Fe.Os VS each of MgO and CaO
geochemical binary relationships. The positive correlation patterns for Zr VS K and negative for Na,O VS K0
and Sr VS Rb are geochemical pathfinders for such Y Gr mineralized bodies. The uranium mineralization of El-
Urf granite is considered related to the genesis of the El-Erediya EI-Missikat uranium molybdenum porphyry
deposit. The formation of these deposits involved input in large chamber magma pulses were a magmatic
hydrothermal fluid in the core of hydrothermal system and convected heated rushed Mozambique oceanic water
transported the ore metals in the outer alteration zone of the upper crust. A second input of magma pulses in the
large chamber formed three studied granites and the heated hydrothermal rushed Mozambique oceanic water
that formed in the upper crust the W- Mo and W and Cu, Zn sulfide mineralization.
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1. INTRODUCTION

The northern part of Nubian Shield exposed
in the Eastern Desert represent the Pan-African
tectonism between 800 Ma and 614 Ma [1]. It
is dissected by Marsa-Allam- Idfu and Safaga-
Qena tectonic discontinuities into Southern,
Central and Northern domains [2].

emplacement of a Cordilleran character
subduction-related calc-alkaline Older Syn-
orogenic (O Gr) and Younger late-orogenic
Granites (Y Gr), and mantle-derived mafic-
ultramafic intrusions [5]. Its rock unites are
chiefly Neoproterozoic accreted ophiolites,
island arc rocks, Older Syn-orogenic granites
(O. Gr.), Dokhan volcanics and Y Gr . Large

Convergence stage of the African tectonism
occurred between West and East Gondwana
fragments ending the closure of Mozambique
Ocean along the East African-Antarctic Orogen
(EAAO) [3&4]. The whole belt acquired an

Available at Egyptian Knowledge Bank (EKP)

masses of alkaline to per alkaline granites such
as Gebel El-Zeit, Gattar [6&7] and Abu-Kharif
riebeckite granite [8&9] were formed during the
late-to post-orogenic stages.
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The Nubian shield in its early stage
consisted of a passive continental margin and a
backarc environment. However, the Late
Proterozoic igneous and metamorphic basement
complexes of the Nubian Shield in Eastern
Desert of Egypt comprise three domains;
southern (from the Egyptian border line to Idfu-
Marsa Alam road), central (between the Idfu-
Marsa Alam and Qena-Safaga asphaltic roads)
and northern (north Qena-Safaga road) showing
three different stages. These three domains are
separated by Idfu-Marsa Alam and Qena-Safaga
tectonic discontinuities [2]. The southern and
central domains are distinguished by ophiolitic,
island arc, calc-alkaline volcanic, volcano-
sedimentary rocks and metagabbro. This stage is
ended by Atallha shear zone northwest and the
Meatique Group ophiolitic sequence northeast
Quseir-Qift road. The cordilleran stage is
represented by Older Syn-Orogenic and
Younger Late-Orogenic Granites; tonalite-
granodiorite, and Monzo-, syeno-, and alkali
feldspar granite respectively.

The units of the basement complex were
interpreted and grouped by [7] into the
following litho-tectonic units that developed
mainly during the Pan-African orogeny as
follows: Pre-Pan  African genisses and
migmatites;  ophiolites  (serpentinite, and
associated talc-quartz carbonates, metagabbro
and plagiogranites); island arc (metavolcanics,
volcaniclastics, metasediments and calc-alkaline
plutonism metagabbro-diorites) and cordilleran
calc-alkaline old granites (quartz diorites,
tonalites, adamellite, granodiorites), Dokhan
volcanics, Hammamat sediments, felsite
porphyry, Feirani volcanics, younger granite
(monzogranites, syenogranites and alkali-
feldspar granites), rift related riebeckite granite,
dikes and quartz veins.

The Older Syn-Orogenic Granites comprise
gabbro-diorite, tonalite, trondhjemite and
granodiorite intrusions of emplacement between
700 and 750 Ma [10] and between 830 and 978
Ma by Rb/Sr method. These granites were
followed by late- to post-tectonic (650-520 Ma)
younger group of granodiorites, granites and
alkali feldspar granites [11, 12, 13, 14, 15, 16,
17,18 & 19].

The Y Gr of El-Urf, EI-Dob and Abu-Kharif
bodies are located within the Northern tectonic

domain between latitudes 26° 37’ and 26° 50' N
and longitudes 33° 20" and 33° 28" E (Fig. 1a).
These three Y Gr bodies constitute with El-
Erediya, El-Gidami, Ria EI-Garrah and El-
Misskat the Western Arch (WA, Fig. 1b)
recognized by [20].

The three studied granite bodies are
differentiated by [8] into three main phases buff
biotite-hornblende  granite, pink  perthitic
leucogranite and yellowish pink riebeckite
granite. As well, EI-Urf granite is considered
syenogranite [24 & 25], while EI-Dob is
leucocratic biotite granite [26], and Abu-Kharif
alkali feldspar granites [27].

The WA Y Gr is dissected by Safage-Qena
tectonic discontinuity into two geochemical
provinces; El-Missikat El-Erediya to the South
and EI-Urf Abu-Kharif in the North. El-Erediya
- El-Missikat considered geochemical province
is bearing Mo porphyry- U in El-Erediya El-
Missikat , F - U deposits in EI Gdami — Ria EI-
Garrah, W-Mo-Pb-Zn-Cu bearing greisen zones
and polymetallic veins in EIl-Missikat [20].
Northwards, EI-Urf - Abu-Kharif geochemical
province is bearing two types of mineralization
U in EI-Urf and Mo-W in EI-Dob and W in
Abu-Kharif. Similarly, Umm El Huwitat-Abu
Hawies Y Gr bodies constitute the Eastern arch
recognized by [20]. Both arches are surrounding
from south to north Meatig Ophiolite Group,
Island arc rock unites and Older Syn-orogenic
granite extending (150km) forming a large belt
trending NW [20]. As a result; these granite
bodies of both arches represent this stage.

A change in the tectonic regime from
compression to extension is associated with U-
F-Au deposits in the Eastern Desert. These
deposits occurred at the end of a super-
continental cycle that characterized by
subduction  related  granitoid  magmatic
hydrothermal heated fluid in the core of
hydrothermal system precipitated the main U
deposits, and also rushed water and minerals
towards the upper continental rocks. The water
that was filtering these rocks came from the
Mozambique Ocean when subduction occurred
that deposited the U silicate minerals,
(uranophene, beta-uranophene, kasolite) and
other associated deposits in upper level of the
continental crust.
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The aim of the study is an approach to
recognize geochemical pathfinders and genesis
of such mineralization using remote sensing
techniques and field study, alteration processes,
geochemical behavior of elements and
elemental ratios.

2. MATERIALS AND METHODS

Integration of fieldwork, Landsat-8 &
ASTER data analysis and [21] were used to
recognize the rock types , alterations types, and
structural elements (lineaments, faults, shear
zones) verified by field study and to determine
the exposed rock types , lineaments, structures
and alterations. The applied remote
sensing-based analysis are Landsat-8 (scene
path 174, row 42) acquired on June 24, 2021
and ASTER Level-1B, date November 11, 2005
with radiometric and geometric correction
coefficients, projected to UTM, Zone 36 North
and datum WGS-84. Digital image processing
was also applied using ENVI 5.2, and Arc GIS
(10.3) Software programs. The processing
methods include false color composite (FCC),

band ratio (BR) and principal component |

analysis (PCA).

The Principal Component Analysis (PCA)
using [28] technique, determined the best four
bands for each alteration mineral: two for
maximum reflectance and the other two for
absorption features. According to the alteration
products found in the study area through field,
petrographic and previous works, the following
common end member alteration minerals were
selected: sericite, illite, chlorite and hematite.

Fifteen of the collected samples were
subjected to X-ray fluorescence analysis to
determine the content of major oxides and trace
elements. The applied instrument is the Axios
Sequential apparatus WD XRF Spectometer,
Philips- P Analitical 2005, the ASTM E1621
standard guide for elements analysis by
wavelength  dispersive X-ray fluorescence
spectrometer and ASTM D7348 standard test
method for Loss on Ignition (L.O.l.) of solid
combustion were used as guideline of the Model
at the laboratories of the National Research
Center, Gizza, Egypt. The author estimated Loss
on Ignition (L.O.1.) by ignition of each weighed
sample using muffle furnace for sixty minutes at
1000° C at the Geochemical Lab., Department

of Geology, Faculty of science, Al Azhar
University, Cairo branch.

Processing and graphing the contents of the
major oxides (MgO, CaO, Fe.0; K0, and
Na.O) and trace elements (Ga, Zn, Ni, Cu, Rb,
Sr, Y, and Zr), elemental ratios and the
correlation coefficient (r) values. Besides, such
data given in previous studies are also used to
gain values of elements Clark of concentration
(CC), binary relationships of elements to detect
the geochemical characteristics, magma type
and tectonic setting of the three bodies.

3. GEOLOGIC SETTING

The studied EI-Urf Abu-Kharief area is
covered by Amphibolite schist, island arc
metavolcanics, Older Syn-orogenic Granites and
late to post magmatism (gabbro and Younger
Late-Orogenic Granites) mostly invaded by post
tectonic swarms of dykes and veins (Fig. 1).
The metavolcanic rocks occupy the western part
of the mapped area and represented by
metabasalit and metaandesite.

34°9" 40"

Fig. 1: (a) the geologic map of EI-Urf, ElI-Dob and
Abu-Kharif Y Gr outcrops, after [21], modified after
[22]. (b) The granitic outcrops of the two convex arches
modified after [23] are (1) G. El-Eradiya, (2) G. El-
Gidami, (3) G. Ria El- Garrah, (4) G. El-Missikat, (5)
G. El Urf, (6) G. El Dob, (7) W. El Dob, (8) G. Abu
Kharif, (9) G. Qattar, (10) W. Faliq el-Wair, (11) G.
Shayib, (12) G. Umm Anab, (13) G. Ras Barud, (14) G.
Abu Hawis, (15) G. Abu Furad, (16) G. Nuqgara, (17)
G. Umm-El Huwitat, . Gabbro (ga), Post-Hammamat
Felsite (fph), Hammamat group (ha), Dokhan Volcanics
(dv), Metagabbro-Diorite complex (md), Serpentinite
(sp), Metasediments (ms), and Paragneisses and
Migmatites (gn).

The Older Syn-Orogenic granites extending
farther to the east comprise tonalite-granodiorite
rocks. They are medium to coarse - grained
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greyish rocks, with predominant xenoliths and
alignment of mafic minerals in the form of
gneissose texture. They are highly jointed and
cross-cut by the (biotite-hornblende granite)
monzogranite, as well as the perthitic
leucogranite (alkali feldspar granite) of Gebel
El-Urf (Fig. 2a).

Gabbro (dark greyish, massive, with low-
moderate relief) is located at the west of Gebel
El-Urf and invaded with sharp contacts by
younger Late-Orogenic granites.

The Younger Late-Orogenic granites are
represented by monzogranite, syeno- and alkali
feldspar granite. Monzogranite forms low lands,
jointed, and shows weathered exfoliation. They
have many xenoliths and cut by numerous NE
dykes and faults (Fig. 2b, c).

The alkali feldspar granite is often massive
and devoid nearly of dykes as compared with
the monzogranite. The pegmatite and quartz
veins are often associated with it particularly
along their fractures and joints (Fig. 2d, e, f).

I e L BN
\ T
-] » SR \ O 7

Fig. 2: Field photographs show (a) Older Syn-
Orogenic (O Gr) and Younger Late-Orogenic (Y Gr)
granites, looking (E); (b) Xenolith of volcanic rock
(V) in granite (Gr), looking (N); (c) Basic dyke (BD)
cutting granite (Gr), looking (N); (d) Quartz vein,
looking (EW) ; (e) Mineralized pegmatite pocket,
looking (E) (f) Fractured granite, looking (E).

The alkali feldspar granites form an
elongated high relief NE belt extending from
Gebel EI-Urf to Gebel EI-Dob (Fig. 3). They are
medium-grained, pink to red color and
composed essentially of K-feldspars, quartz and
minor plagioclase.

These rock types are distinguished using
the false-color composite FCC into Y. Gr. in
light blue color, O. Gr. in pale violet and
Gabbroic rock in dark brown (Fig. 3).
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image of 2, 4, 7 in RGB discriminating Older Syn-
Orogenic and Younger Late-Orogenic Granites and
showing the extracted faults and collected samples.

The obtained lineament maps output of
automatic lineament extraction using the Line
Module in PCI Geomantic software shows that
the three studied granite bodies subjected to

| intense deformation processes.  The rose

diagrams are generated using the rockworksl5
software for the lineaments for each of the three
granite bodies show probable trend. The chief of
El-Urf granite is NE and NNE similar to El-
Missikat pluton recognized by [20], EI-Dob
granite lineaments poses WNW and NNW,
while Abu-Kharif lineaments trend is NNE (Fig.
4).

The detected alterations using band ratio
and the principal component analysis (PCA) are
thepropylitic, phyllic and argillic types. In this
respect, such propylitic alteration type occurred
in granite as mentioned by [29]. The band ratios
(4/2-4/5-5/6) of [30] in RGB detected the
propylitic (250-400°C) alteration type (Fig. 5).
The phyllic (200- 450°C) and argillic (100-
300°C) alterations are detected using the Aster
4/6 and 4/ (5+6) band ratios, respectively [31].
The argillic and phyllic types are strongly
affected El-Urf, EI-Dob and Abu-Kharif areas.
While the propylitic type is detected in small
scale at only EI-Urf and EI-Dob. Sericite-illite,
chlorite, and hematite are the detected alteration
minerals (Fig. 6) using the technique given by
[28].
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Fig. 4: Lineaments of the studied granites outcrops with rose diagrams.
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Fig. 5: Aster 4/ (5+6) of [31], (4/2-4/5-5/6) of [30] and 4/6 of [31] band ratios showing the argillic, propylitic
and phyllic alteration types.
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Fig. 6: Aster PC3 image showing sericite-lllite, chlorite and hematite alteration minerals.
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4, RESULTS
4.1. Geochemical Characterization
The plotted geochemical binary

relationships of Fe20O3 VS MgO following [20]
discriminate the studied granites into monzo-,
syeno- and alkali feldspar granites. The obtained
results are supported by K/ Na ratio <1, >1 <
1.6, and >1.6 (Table 1) respectively. These
characterise the geochemical dispersion of these
oxides of each diagram. The Fe;Os; VS Mg O
for the analysed fifteen samples show that four
samples of only EI-Dob and Abu-Kharif
deviated from the dividing line of [20] reflecting
ferrugenation for both granites (Fig. 7).

Table 1: K/Na values of the studied Y Gr samples

’\‘?('). F'\lleolld Area K/Na
1 Url 1.337
2 ur3 1.238
3 Uré 0.98
4 Ur9 El-Urf 1.271
5 Urll 0.96
6 Uri3 1.198
7 D1 0.947
8 D2 1.724
9 D3 El-Dob 1.707
10 D4 1.84
11 Khl 1.058
12 Kh2 1.364
13 Kh3 Abu-Kharif 1.222
14 Kha 1.307
15 Khs 1135

The major oxides of the fifteen chemical
analyses (Table 2) plotted on binary
geochemical relationships indicate the following
characteristics:-

ISLAM M. EL-NAGGAR, et al.

- Na;O+K;0 VS SiO; variation diagrams of
[32] (Fig. 8 a) and [33] (Fig. 8 b) recognize the
three studied granites plotting in the field of
alkali granite and in both fields of granite and
alkali feldspar granite respectively due to effect
of alteration process.

- On the (AlO3 + CaO) / (FeOt + NaO +
K20) VS 100 (MgO + FeOt + TiOy)/ SiO;
diagram of [34] (Fig. 9 a) point that the plotted
samples represent highly fractionated calc-
alkaline granite to calc-alkaline granite.

- The plotted binary diagrams of Rb VS
Nb+Y of [35 & 36] (Fig. 9 b) express that these
granites belong to post-collision, volcanic arc
and within plate granite tectonic regime.

4.2. Geochemical
Elements

The calculated Clarke of concentration (CC)
for the trace elements in the studied samples
(Table 3) relative to their average contents of
low calcium granite of [37], correlation
coefficient (r) of Ga, Zr, Ba, Rb, Sr, Cr, Nb, Y,
Zn, Cu, Ni and the plotted binary relationships
of both Ga, Zn, Ni, Rb and Sr VS Fe203 and
Cu, Zn, Ni, Y VS Ga exhibit the following
characteristics: -

a- The Clark of concentration values (CC)
show that the lithophile elements Rb, Zr, Y, Ba,
and Nb possess normal distribution for the
studied bodies, except Nb and Zr in two sample
from EI-Dob possess abnormal anomalous
concentration (Nb CC- 3, and Zr CC- 7), and
one sample from Abu-Kharif granites (Nb CC-
6, Zr CC- 6)
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1-Alkali feldspar granite. 2-Syeno granite. 3-Monzo granite.

Fig. 7: Plots of the studied granites on Fe;O3 vs. MgO and Fe,O3vs. CaO binary relationships, the plotted
lines are given by [20].
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b- The Clark of concentration values (CC)
of only Ni, Cu, Zn and Ga chalcophile elements
possess abnormal anomalous concentration in
three samples of EI-Urf body (Ni CC 18, 18, 13,
Cu 3, 4, 6 and Zn CC 3) and in two samples of
El-Dob (Ni CC 9, 9, Cu 5, 6 Zn 4, 5, and Ga
CC-3), and in two samples of Abu-Kharif
granite (Ni CC 9, 11, Cu 3, 4, Zn 4, 4). The
extraordinary concentration of Ni and abnormal
concentration of Cu and Zn point to probable
presence of sulphide minerals within their NE
trending greisen zones matching with EI-
Missikat greisen zone bearing the proper
minerals W, Mo, Cu, Zn and Pb within the shear
zone trending NE. These results point to the role
of the structures as a controlling factor of
localization and the magmatic hydrothermal
origin of both types of the mineralization.

c- Also interesting notice Ti vice versa Cr
record highly anomalous contents in the three

granite bodies. Also, Both Cr and Ni show
highly anomalous contents in most samples.

d- The three studied bodies similar to the
southern four bodies of the Western arch [20]
exhibit anomalous concentration of Cr (18-3 CC
values), Zn in only El-Dob and Cu (CC-6-4)
except one sample of EI-Dob and two of Abu-
Kharif.

e- Most of the samples record extraordinary
anomalous concentrations of Ni as CC values
are ranging from 18-5.

f- Abnormal anomalous concentration of
Ga, Zn, and Nb are recorded in some samples of
El-Dob and Abu-Kharif granites. On other hand
Ba shows lower concentration in some of the
samples.

The plotted binary relationships of each of
Cu, Zn, Ni, Ga, Rb and Sr VS Fe;0; (Fig. 10)
and also VS Ga (Fig. 11) recognize positive

oEl Urf OEIDob & Abo Kharif

Na,0,K;0 (Wi%)
=
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60 70 80
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E‘ |5-:

3 Alk-Feld Granite
6 Granite

N2,0,K,0 (Wt%)

60 70 80
Si0, (With)

Fig. 8: a) The SiO; vs. Na,O+K-0 variation diagram for the studied granitic rocks of [32], and b) [33].
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Fig. 9: Plots of the granitic samples on a) [34] binary diagram, b) Rb vs. Nb+Y binary diagram of [35, 36],
WPG, within-plate granite; ORG, ocean-ridge granite; VAG, volcanic-arc granite; syn- COLG, syn-collision
granite, post- COLG, post -collision granite.
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correlation patterns for Zn, and Sr VS Fe,O3 and
each of Cu, Zn, Ni, Y VS Ga and negative
correlation patterns for each of Ga, Ni, Rb VS
Fe,0s. This geochemically favours presence of
Cu, Zn, and Ni in the form of sulphide minerals
similar to that recorded in EI-Missikat [20]
associating with the W-Mo mineral deposits.
Meanwhile, the positive correlation pattern of Y
VS Ga recognizes its presence encountered

ISLAM M. EL-NAGGAR, et al.

within the crystal lattice of the silicate minerals.

The binary correlation patterns of Na,O VS
K0, Fe,0O3 VS Ca0O, Zn VS Cu, Sr VS Rb, eU
VS K, Zr VS K using the chemical analyses of
the studied granites from previous studies
recorded positive correlation patterns of Fe;O3
VS CaO and Cu VS Zn for the three bodies and
K:O VS NaO for EI-Urf, but negative
correlation pattern for EI-Dob (Fig. 12).

Table 2: Major oxides (wt. %) and trace elements (ppm) of the studied samples

Low
Area El Urf El Dob Abo Kharif calcium
granite*
S.No. Url Ur3 Ur6 ur9 Urll Url3 D1 D2 D3 D4 Khl Kh2 Kh3 Kh4  Kh5
Major oxides
Si0; 7233 7417 7521 7522 7671 7207 69.11 74 742 7373 7146 7324 7177 7138 7266 74.25
TiO2 034 025 0.05 0.07 0.07 029 0.5 027 027 028 033 020 0.30 0.35 0.30 0.19
AlOs 14.08 1376 1425 13.83 1286 1422 1478 1256 12.69 1233 1438 13.02 14.74 1424 1383 135
Fe:Os 226 125 094 075 082 202 292 217 220 268 213 268 156 234 150 2.03
CaO 214 093 050 0.58 041 213 2.30 071 0.65 070 147 057 1.42 1.29 1.66 0.6
MnO 0.05 0.03 0.02 0.06 0.04 0.07 0.12 005 006 012 009 0.05 0.05 0.10 0.06 0.04
MgO 0.67 042 0.12 0.16 0.00 0.70 1.29 010 014 019 083 012 061 0.96 0.68 0.26
Na;O 354 422 469 428 477 384 449 366 371 349 457 430 434 404 432 34
KO 423 467 412 48 409 411 380 564 566 574 432 524 474 472 438 5.04
P.Os 016 0.05 0.01 0.03 001 014 0.30 003 003 005 013 0.02 012 0.16 0.15 0.36
SOs 0.01 0.07 0.03 0.03 0.10 0.26 0.12 056 015 043 006 0.08 0.03 0.17 0.21 -
L.O.l. 003 0.03 0.02 0.03 0.03 0.02 004 002 003 001 001 003 0.04 1.44 0.11 0.33
Total 99.85 99.85 99.96 100.44 99.91 99.86 99.14 99.77 99.78 99.75 99.78 99.55 99.72 101.19 99.86 100
Trace elements
Cr 70 24 74 429 102 167 7 17.8 50 165 4.8 70 8.5 16.7 5.2 4.1
Ni 80 20 60 0.7 11 80 4.1 40 40 1.4 2.1 40 50 23 22 45
Cu 40 30 30 4.2 4.5 60 4.9 50 60 4.7 5.2 40 30 5.6 45 10
Zn 60 60 120 246 317 60 59 150 210 1443 441 150 140 437 377 39
Zr 300 310 100 67.4 83.6 280 2045 1160 1300 647.4 139 1090 250 135 121 175
Rb 120 110 160 100.7 977 150 67 70 80 512 91.2 110 160 857 929 170
Y 50 30 10 9.1 113 40 19.3 60 70 565 11.8 110 30 122 114 40
Ba 520 570 160 5.7 8 350 408.4 920 920 66.1 3254 130 460 2958 275.3 840
Sr 230 160 30 10 8.3 180 2845 40 30 139 2285 20 320 199.9 193.6 100
Ga 30 30 40 173 165 20 19.2 50 30 263 179 60 30 18.1 18 17
Nb 20 30 30 131 188 20 17.5 60 70 293 131 120 20 142 143 21
Ti Bdl Bdl Bdl  117.8 1379 Bdl 9686 Bdl Bdl 4524 609.4 Bdl Bdl 6229 509.7
Bld-Below detection limit
*[37]
Table 3: Clark of concentration (CC) of the studied samples
,\i‘). F,\Iﬁjlld Area Ga Zr Ba Nb Rb Sr Y zZn Cr Cu Ti Ni
1 Url 2 2 0.6 1 0.7 2 1 2 17 4 0 18
2 Ur3 2 2 0.7 1 0.7 2 1 2 6 3 0 4
3 Ur6 El-Urf 2 0.6 0.2 1 0.9 0.3 0.3 3 18 3 0 13
4 ur9 1 0.4 0.01 0.6 0.6 0.1 0.2 0.6 11 0.4 51 0.2
5 Urll 1 0.5 0.01 0.9 0.6 0.1 0.3 1 3 0.5 60 0.2
6 Url3 1 2 04 1 0.9 2 1 2 4 6 0 18
7 D1 1 1 0.5 1 0.4 3 0.5 2 2 0.5 421 1
8 D2 El -Dob 3 7 0.1 3 0.4 0.4 2 4 4 5 0 9
9 D3 2 7 0.1 3 0.5 0.3 2 5 12 6 0 9
10 D4 2 4 0.1 14 0.3 0.1 1 4 4 0.5 197 03
11 Khl 1 0.8 0.4 0.6 0.5 2 0.3 1 1 0.5 265 05
12 Kh2 Abu- 4 6 0.2 6 0.7 0.2 3 4 17 4 0 9
13 Kh3 Kharif 2 1 0.6 1 0.9 3 1 4 2 3 0 11
14 Kh4 1 0.8 0.4 0.7 0.5 2 0.3 1 4 0.6 271 05
15 Kh5 1 0.7 0.3 0.7 0.6 2 0.3 1 1 0.5 222 05
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Fig. 11: Plots of binary relationships of the
chalcophile Cu, Zn, Ni and Nb, Y elements VS Ga of
the studied samples.

In consequence, these recorded positive
correlation pattern of Na,O VS K;O and Fe;0;
VS CaO and the negative correlation pattern of
Sr VS Rb are proposed to be pathfinders for
revealing another W and Mo Y Gr geochemical
provinces.

5. GENESIS OF MINERALIZATION

The uranium minerals are disseminated in
El-Urf granite, meanwhile tungsten-
molybdenum in EI-Dob and tungsten in Abu-
Kharif bodies are occurring as pockets in quartz
veins and pegmatite trending NE are associated
with the greisen-style alterations. The remote
sensing PCA recognized the alteration mineral
chlorite, illite and sericite in the three bodies,

15

Fe, 00, (wt%)

153

25

3 25
FesQ, (wi%)

. 10: The plotted binary relationships of the chalcophile Ga, Zn, Ni and lithophile Rb, Sr elements VS
Fe,0; of the studied samples.

also slight hematite is recognized in the EI-Urf
and EI-Dob bodies, while high hematite are
revealed in the Abu Kharif Younger Late-
orogenic granite.

The uranium mineralization of EI-Urf
granite is considered related to the genesis of
El-Erediya El-Missikat uranium Molybdenum
porphyry deposits. The formation of These
deposits involved input in large chamber
magma pulses were a magmatic hydrothermal
fluid in the core of hydrothermal system and
convecting heated rushed Mozambique oceanic
water transported the ore metals in the outer
alteration zone of the upper crust [29]. These
magmatic hydrothermal fluids created formation
of the El-Erediya uranium molybdenum
porphyry deposits, while the U-F deposits in
each of El-Gidami, Ria El-Garrah, EI-Missikat
and EI-Urf uranium disseminated minerals are
formed by convecting heated rushed
Mozambique oceanic water. The mineralization
changes over time from uranium molybdenum
porphyry in El-Erediya central mass to El-
Missikat F-U, molybdenum, wolframite hosting
greisen, and polymetallic veins with sulfide gold
mineralization within the sheared zone trending
NE. Furthermore, uranium in EI-Urf granite is
followed by tungsten-molybdenum and tungsten
in El-Dob Abu-Kharif respectively till the
uranium deposits and Molybdnite deposit of El-
Gattar. Another input of magma pulse happened
that formed Mo-W greisen zone and Cu-Zn
sulfide-gold mineralizations of El-Missikat and
Mo-W and W of El-Dob and Abu- Kharif Late-
orogenic Granite bodies.
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Fig. 12: Plots of binary relationships from previous chemical analyses, a) EI-Urf granite of [8] and b) EI-
Dob-Abo Kharif granite of [26].

6. CONCLUSIONS

1-The studied granites are geochemically
altered monzo-, syeno- and alkali feldspar with
advanced differentiated calc-alkaline affinity
and were formed in active continental margin.
They are altered by propylitic, phyllic, and
argillic  processes, forming a distinct
geochemical province of U-Mo-W
hydrothermal mineral deposits.

2-The studied Y Gr and other rock types are
distinguished. The extracted lineaments show
variable trends: EI-Urf Y Gr-NE and NNE
similar to El-Missikat pluton, EI-Dob Y Gr-
WNW and NNW while Abu-Kharif is NNE.

3-The Clark of concentration values (CC)
show that the lithophile elements Rb, Zr, Y, Ba,
and Nb possess normal distribution for the
studied bodies, except Nb and Zr in two sample
from EI-Dob possess abnormal anomalous
concentration and one sample from Abu-Kharif
granites. Meanwhile, the Clark of concentration
values (CC) of only Ni, Cu, Zn and Ga
chalcophile  elements  possess  abnormal
anomalous concentration in three samples of El-
Urf body, two samples of El-Dob, and two
samples of Abu-Kharif granite.

4-The positive correlation patterns of Zr VS
K and negative of Na,O VS K;0 and Sr VS Rb
are characteristic geochemical pathfinders for

such W-Mo mineralized province that can be
used to explore other mineralised Syn-Orogenic
Granites.

5- EI-Dob and Abu-Kharif Y Gr bodies
constitute W-Mo geochemical province. The
uranium minerals are disseminated in EI-Urf
granite, meanwhile tungsten-molybdenum in EI-
Dob and tungsten in Abu-Kharif bodies are
occurring as pockets in quartz veins and
pegmatite trending NE are associated with the
greisen-style alterations. Another input of
magma pulse happened that formed Mo-W
greisen zone and Cu-Zn sulfide-gold
mineralization of EI-Missikat and Mo-W and W
of EIl-Dob and Abu- Kharif Late-orogenic
Granite bodies.
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