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ABSTRACT

Wadi Ras Abda has length of about 10 km and width reaching to 50 m, and represents the main part
of the drainage pattern of the studied area that bears the same name. The drainage patterns of the studied
area are generally dendritic and angular patterns to indicate that, the area has been structurally controlled.
The dendritic drainage patterns are predominating at the northern parts where fractures, joints, and faults
are affected. The angular pattern type occurs often at the southern parts owing sharp intersections of main
stream and its tributaries.

Wadi Ras Abda area is dominated by basement rocks encompassing older granitoids, younger gabbros
and younger granites as well as several types of post granitic dikes. The studied area is affected by two
right-lateral strike-slip faults of NE and NW trends and is influenced by a large graben with 3.2 km wide
and extends for 10.4 km in the NW-SE direction. The graben was formed through the interaction of the NW-
oriented right-lateral-slip faults of conjugated dip directions due NE and SW. Mineralogical investigation
of three shear zone samples and seven stream sediments samples revealed the presence of several important
heavy minerals. These minerals include magnetite, hematite, ilminite, garnet, zircon, sphene (titanite),

columbite, samarskite, chromite and platinum.

INTRODUCTION

Ras Abda area is located at about 10 km
south west of Safaga City, at the beginning of
wadi Ras Al Barud. It lies between latitudes
26° 42" and 26° 46'N and longitudes 33° 45'
and 33° 48'E. The area is characterized by its
rugged topography and high relief. It is inter-
sected by wadi Ras Abda and wadi Abu Hadi-
dah and moreover it is limited to the north and
to the south by wadi Ras El Barod and wadi
Um Taghir respectively. Wadi Ras Abda run
through the middle part of the area and ex-
tended to about 10 km in the ENE direction.
Wadi Abu Hadidah extends in the northwest-
ern part. The exposed rock units in the area
comprise older granitoids, younger gabbros
and younger granites as well as several types

of post granite dikes (Fig. 1).

The granitic rocks constitute about 60%
of the total basement of the Nubian Shield in
Egypt (Stern and Hedge, 1985). They include
two main types:

-The older (Shaitian) covers about 26.7%
of the basement in the Eastern Desert (Stern
1979). They occur as sheared, xenolithic huge
masses composed of diorite, granodiorite and
tonalite (Akaad and Mustafa, 1963 and El
Ramly, 1972) and formed at 880 to 930 m.y.
(Hashad, 1980). The older granites are syno-
rogenic (El Shazly, 1964), and calc-alkaline
mesozonal granites (Stern et al., 1984) with
dominant grey and white colors. Hussein et
al., (1982), classified them into GI-type (sub-
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Fig. 1: Geological map of Wadi Ras Abda area, After EGSMA, 1987

duction-related) and Gll-type (suture-relat-
ed). El-Gaby et al., (1990) described them as
Ga granites.

-The younger granites constitute about
16.2% of the basement in the Eastern Desert
(Stern, 1979) and concentrated in its north-
ern part. They form small rounded to ovoid
masses of magmatic origin with sharp in-
trusive contacts (El1 Ramly, 1972) and their
ages range between 594 and 568m.y. (Ha-
shad, 1980). These granites are pink to red,
late-orogenic (EI Shazly, 1964) or late to post
tectonic (El Ramly, 1972), epizonal granites
(Stern et al., 1984) and alkaline to peralkaline
intraplate anorogenic granites (GIII-granites),
according to Hussein et al., 1982. Noweir et
al., (1990) considered the younger granites
of Egypt as transitional phases from calc-
alkaline, I-type magmatism to normal alka-
line and alkaline A-type granites. This group
comprises granodiorites, syeno-and monzo-
granites, alkali feldspar granites, peralkaline
granites and syenites.

The present study concerned with the geo-

logical, petrological and mineralogical features
of these rocks through studying of 7 samples
of wadi Ras Abda deposits and 3 samples rep-
resenting the younger granite rocks exposed
along a NW shear zone.

GEOLOGIC SETTING

The area under consideration is occupied
by igneous rocks belonging to late Protero-
zoic units. The constructed geologic map
on a scale 1: 40 000 of Wadi Ras Abda area
(Fig.1), shows the distribution of the various
rock types and their mutual field relations and
contacts. The exposed rocks namely according
to the Geological survey of Egypt in 1987 as
follows:

Older Granitoids (Gray Granite)

In the studied area, the older granitoids
represent the dominant rock unit. Which cover
about 60 % of the total mapped area (Fig. 1).
They form large masses of moderate relief ex-
tending as elongated belt to NW direction.

The older granitoids are directly intruded
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by the younger granites and the younger gab-
bros by sharp intrusive contacts (Figs. 2 & 3)
along wadi Ras Abda, wadi Abu Hadidah and
south of wadi Ras Al Barud. Occasionally, the
older granitoids show a common presence of
pegmatite pockets as well as potash feldspars
and quartz veins. On the other hand, they are
dissected by some basic and acidic dykes with
different thickness and attitudes.

Generally, the older granitoids show a
marked variation in composition ranging
from quartz diorite through tonalite to grano-
diorite. They show variation in color from
dark to dark pink or whitish pink where most
of fractures and joints are stained with iron
oxides particularly along the shear zone. The
rocks are coarse-grained, highly sheared, and
jointed. They are characterized by develop-
ment of some cavernous structure, exfolia-
tion, and gneissos structure especially along
their contacts and peripheries. They are also

older

Fig.2:Younger granites intruding the
Granitoids. Looking SW.
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Fi%.3: Older granitoids intruded with younger
gabbro. Looking S.

traversed by some NE and NW wadis with
narrow to 963.*moderately width, very sinu-
ous and structurally controls.

Younger Gabbro

The younger gabbro is mainly represented
by pyroxene olivine gabbro. It is hard, com-
pact and medium-grained black colored rock.
It occurs as isolated mass occupy about 10 %
of the total mapped area (Fig. 1). The mass
is occupying the northern part of wadi Abu
Hadieda directly to the south of wadi Ras Al
Barud. It is characterized by low to moder-
ate topography and shows bouldery appear-
ance and spheroidal blocks traversed by peg-
matite veins and dike swarms. The younger
gabbro intrudes the older granitoids, sending
several apophyses into them (Fig. 3). On the
other hand, the younger gabbro is intruded by
the younger granites which carrying them as
roof pendants (Fig. 4). The younger gabbro
is crossed by wadi Abu Hadida trending NE,
that is affected by the NE right lateral strike
slip faults in turn. This fault affected the NW
right lateral strike slip fault, to suggest that NE
faults are younger than the NW ones.

Younger Granites

These granites were emplaced during the
post tectonic episode in Egypt, contempora-
neous with the Pan-African tectonic thermal
events. Their age ranges from 620 to 530 Ma.,
(El-Manharawy, 1977; Hashad, 1980 and
Rogers and Greenberg, 1983).

--------

Fig.4:un er grnites inin and carrying the
younger ga%bro. Looking NNW.
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The younger granites represent the highest
mountainous outcrops, as they are hard and re-
sistant to weathering and erosion. They com-
prise biotite-hornblende granite and alkaline
granites (Fig.1)

The younger granites occupy the south-
eastern part of the studied area intruding the
older granitoids (Fig. 2), and younger gabbro
to the west, north, and northwest respectively.
The contact area is relatively represented by
finer size forming chilled margins, and highly
crammed with numerous xenoliths of older
granitoids and younger gabbro with different
shapes and sizes. Generally, the younger gran-
ites send several small offshoots of different
sizes and shapes into the older rocks (Fig. 4).
They are massive unfoliated rocks, but they,
sometimes show slight foliation along the
peripheries of plutons. Along the shear zone
several mineralized spots and lenses in addi-
tion to unzoned pegmatite bodies and pockets
are noticed in the younger granites (Fig. 5).

On the other hand, the rocks show vari-
ous degrees of colors including red, pink,
reddish pink, whitish pink, greyish pink
and faint yellowish pink colors. Generally,
Ras Abda younger granites are more homo-
geneous in the mineralogical composition.
They are usually equigranular medium to
coarse-grained rocks.

Looking E.

Dikes

The rocks of the area under investigation
are intersected with numerous dikes ranging
from acidic to basic in composition. They are
emplaced along regional fractures of North-
South, NW-SE, East-West and NE-SW trends.
The acidic dikes have usually the greatest
length may exceed 2 km; with widths vary-
ing from 0.5 to 5 m. These dikes are mainly
rhyolites, and fewer microgranite dikes. The
basic-intermediate dikes are usually more in
number and limited in size compared to the
acidic ones , reaching to 2 km in length and
1m in width. These dikes have E-W, and NW-
SE trends, and concentrated in the western
part of the area (Fig.1). They are mainly ba-
saltic composition and cut all rocks cropping
out in the area. A huge and long microgabbroic
dike, does not extend to other rocks and is not
weathered extending in the north-northwest
direction is also noticed.

STRUCTURE
Faults

Faults represent the main structural fea-
tures in the study area. Slickensides and
grooves are commonly associated with brittle
faulting. These kinematic indicators indicate
the direction and sense of maximum resolved
shear stress in that plane (Carey and Brunier,
1974). Slickensides are often composed of
fibrous chlorite crystals, epidote, calcite and
quartz that stretch from one side of the fault
plane to the other.

The NE-SW trends and NW-SE are right-
lateral strike-slip faults (Fig. 1). These faults
dislocate the intrusive rocks. Fortunately, the
rock exposures provided criteria to evaluate
the activity along these faults in chronological
order. The NW-SE-trending faults are the old-
est fracture planes, followed by the NE-SW
orientations. The NE-SW-trending faults dis-
locate the older oriented faults.

Some faults have a dip-slip component as
extension regime defined by slickensides. This
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slip is represented by local normal faults. Field The area was affected by large graben sit-
observations indicate that normal faults are uated at the central part of the area (Fig. 1).
mainly concentrated in the younger granites. It extends about 10.4km to NW with about
Vertical slickensides were measured along 3.2km width. It was formed through the in-
many fault planes where the pitch angles teraction of the NW right-lateral-slip faults of
range between 50° and 85°; other intersecting  conjugated dip directions due NE and SW. The
feature is the older slickenside lineations. trough of this graben is formed by the younger
It is clear that the NE-SW faults represent ~ gabbros, and younger granite. The shoulders
the normal type, where their movements are  are formed by older granitoides and crossed
observed through vertical or nearly vertical by NE dextral-slip fault.
slickensides. Some faults had been effected by
hydrothermal processes as episyenitization,
silicification and and ferrugination especially Wadi Ras Abda has length of about 10 km
at W. Ras Abda. High radioactive anomalous  with up to 50 m width. This wadi is surrounded
spots, mineralization and the pegmatite pock- essentially by older granitoids highly intruded
ets are confined to shear zones along these with younger granite offshoots and covered by
faults. stream sediments produced from the country
Many authors realized that strike-slip fault- rocks and the other wadis through the drain-

ing may generate large and complex basins 2g¢ pattern. This wadi is characterized by the
(e.g. Sengor et al., 1985, in, Silvester, 1988) Presence of surfgce g.rave.ls, coarse, medlum,
between curved or releasing overstepped and fine sand grains, light in colour, with some
fault segments, depressions develop as sharp, lenses of black sediments.

rhomb-shaped basins (Crowell, 1974, Garfun-
kel, 1981 and Silvester, 1988) or as lazy S- or
Z-shaped basins (Schubert, 1984, Mann et al.,
1983, and Silvester, 1988) due to local crustal
extension. The basins range in size from small
sag ponds along a strike-slip fault to rhomb-
shaped basins up to 500 km long and 100 km

Drainage Pattern

The drainage pattern of the study area is
generally dendritic and angular pattern (Fig.6).
Dendritic pattern is characterized by irregular
branching in all directions like the limbs of a
tree. It mainly develops in massive crystal-
line rocks as in the northern part where frac-
ture, joints, and faults. Angular pattern type is

wide.
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Fig.6: Drainage pattern and sample locations of the studied area.
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abundant in the southern parts, where there
are sharp intersections between the main
stream and its tributaries. This indicates the
direct fractures control (fault or joints).

PETROGRAPHY

The exposed igneous rocks in the stud-
ied area comprise granitic rocks and younger
gabbro.

The studied granitic rocks comprise older
granitoids and younger granites. The nomen-
clature of granitic rocks is mainly related to
the mineral composition especially quartz,
feldspars, ferromagnesian minerals and ac-
cessories (Cox et al., 1979). Representative
thin sections of granitic rocks were petro-
graphically studied in details to identify the
different mineralogical variations. Fifteen
thin sections were selected for modal analy-
ses (9 for older granitoids and 6 for younger
granites). The results are summarized in table
1 and plotted in QAP diagram of Streckeisen
1976 (Fig.7).

The Older Granitoids

They show a considerable variation in
mineralogical composition and plotted in
quartz diorites, tonalites and granodiorites
fields. They are generally medium- to coarse-
grained rocks with hypidiomorphic granular
texture and composed essentially of various

Quartz-rich
‘granitoid

20

uatz
Quatz rite
monzodiorite

Monzodiorite _ \piorite\
90 P

rali Quatz syenite | Quatz monzonite

Syenite I Monzonite \

35 [

A [ fe:{,ur

Fig.7: Modal composition for the studied granites
(after Streckeisen, 1976)

ratios of plagioclase, quartz, potash feldspars,
hornblende and biotite.

The Quart; diorite:lt is grey in color
and essentially composed of plagioclase,
hornblende and biotite together with little of
quartz. Orthoclase is sometimes occurs as an
additional mineral phase. Diopside, sphene,
apatite and opaques are accessories, whereas
epidote, saussurite and kaolinite are secondary
minerals.

The Tonalite : 1t differs from the associ-
ated quartz diorites in being lighter in color
(light grey to whitish-grey), richer in quartz
content and contain less hornblende and more
k-feldspars and biotite.

The Granodiorite : 1t is pinkish grey to
light grey in color and essentially composed
of plagioclase, quartz, potash feldspars (per-
thites and microcline) and biotite with sub-
ordinate amount of hornblende. Iron oxides,
apatite, zircon and sphene are accessory min-
erals, whereas chlorite, epidote, muscovite
and calcite are the secondary minerals (Fig.
8). Granodiorite and tonalite are mutually
rocks arbitrarily distinguished by the content
of alkali feldspars (<10% of total feldspar in
tonalite). Moreover granodiorites resemble
tonalites except for significantly higher alkali
feldspars and somewhat higher quartz in the
mode.

L &

Fig.8: Altered plagioclase (Plg), microcline crystal
with tartan-structure (Micro) , quartz and biotite
(Biot). The biotite is deformed, disturbed and
engulfs opaques,Granodiorite, XPL,
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The Younger Granites

They could be classified petrographically
into biotite-hornblende-granite, and alkali am-
phibole-granite. The biotite hornblende gran-
ite plotted in the monzogranites field, while
the alkali amphibole-granite plotted within the
alkaline granite field (Fig. 7).

The Monzogranite (biotite-hornblende-
granite): It is medium to coarse grained, holo-
crystalline, showing hypidiomrphic granular
texture and essentially composed of ortho-
clase perthite, quartz, plagioclase, hornblende
and appreciable amount of biotite. Opaques,
zircon, sphene and apatite represent the main
accessory minerals whereas chlorite, sericite,
kaolinite are the main alteration products (Fig.
9).

The Alkaline granite (alkali amphibole-
granite): It is medium grained holocrystalline
rock with hypidiomorphic granular texture.
It is composed essentially of alkali feldspar
(more orthoclase perthite and less sanidine),
quartz, riebeckite, arfvedsonite, biotite and
very little amounts of eigerine augite and al-
bite. Zircon, apatite, curite, uranophane and
opaques are accessory minerals whereas chlo-
rite, sericite and kaolinite are secondary min-
erals (Fig. 10).

The younger Gabbro

The younger gabbro is hard and
compact, fine to medium-grained black

ig.9:Euhédral prismatic o 7siinrqple-twinnedi
hornblende crystal partially enclosed within biotite
flake. (B. H. G), XPL,

Arfved

Q [400.um

lFig.lO{Arvedzonite crystal (arfved) poikilitically
engulfs quartz and antiperthite and corroded with
quartz (Q) and patchy antiperthite (Perth). (A.G),
XPL

colored rock. The rock is pyroxene-olivene-
gabbro with hypidiomorphic equigranular
texture and essentially composed of plagio-
clase, clinopyroxene, hornblende olivine and
opaques (Fig. 11). They are adcumulate rocks
in which unzoned plagioclase crystals exhib-
iting adcumulus texture and entrap between
them intercumulus mafic minerals.

MINERALOGY

Several samples are collected covering
shear zone, and stream sediments deposits for
mineralogical study.

Three samples were taken from shear
zone. These samples crushed to different size
ranging from 1 mm to 0.63mm, washed by
H,0,, and HCI, then drayed. A representative
sample of about 60 gm from each sample was
separated by heavy liquid bromoform 2.88 gr/

cm?® and study under binocular microscope.

The stream sediments are represented by
seven samples taken from wadi Ras Abda, in
the most favorable points for accumulation of
heavy minerals such as sharp bends of tribu-
taries and the abrupt changes in the floor of
the wadi, where the greatest orientation of
heavy and valuable minerals can be expected.
The distance between samples about 1.5 km
start from up stream (south West) and ended
to down stream (Fig. 6). These samples were
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Fig.11: Plagioclase with albite and precline twining
(Plg), olivine (Oliv) and opaques. pyroxene olivene
gabbro,XPL

collected from open pits having about 50 cm
diameter and about 50 to 80 cm depth. The
average weight of each sample is about 10 kg.
A representative sample of about 60 gm from
each sample was separated by heavy liquid
bromoform 2.88 gr/cm?® and study under bin-
ocular microscope.

Mineralogical investigation of the min-
eral constituents of the samples was carried
out by using binocular stereomicroscope, X-
ray diffraction technique. Semi quantitative
EDX chemical analyses were also carried out
using a Phillips XL-30 Environmental Scan-
ning Electron Microscope (ESEM). All these
analysis were carried out in the laboratories
of the Nuclear Materials Authority (NMA),

Egypt.

The mineralogical investigations revealed
the presence of several important heavy
minerals. These minerals include magnetite,
hematite, ilminite, garnet, zircon, sphene (ti-
tanite), columbite, curite, samarskite, chro-
mite and platinum.

Magnetite (Fe,O,)

It represents the major part of opaque
grains of the studied samples. It is black gran-
ular masses, and strongly magnetic, some-
times with zircon or garnet inclusions. It was
separated by using small hand-magnet and
thus subjected to EDX analysis. Magnetite
is widespread in shear zone and Wadi sedi-
ments.

The Semi quantitative analyses (EDX)
show high iron content with absence of TiO,,
Cr,0,, (Fig. 12). The low content of chromium,
titanium and vanadium suggests the granites
origin (Lyakhovich and Lyakhovich, 1983).

IIminite (FeTiO,)

Ilminite grains appear as granular aggre-
gates, mostly black in color with blue or violet
tint, sometimes as composite grains with parts
of Samarskite (Fig.13), It is detected by using
XRD and EDX techniques. It represents the
most predominant opaque grains in the stud-
ied samples.

Garnet (Iron aluminum

{Fe AL(SiO,) }

Garnet presents in the area near shear zone
as grossular and almanden garnet, Almandine
is well crystallized grains while grossular type
appears as deformed grains with platinum
inclusion. Its color varies with its chemical
composition and ranges from pale pink, honey
to deep honey, yellowish and colorless grains
with vitreous luster. The presence of this min-

silicate)

Element Wt %
MgO 1.05
AlLO; 254
Si0, 6.54
P05 039 i
Ca0 0.38
Fe,0; 89.10

Fig.12:: EDX and BSE of Magnetite grain.

Dark parts
(Ilmenite)
Element | Wt % | Element | Wt %
ALO, | 486 | ALO, | 126
5i0, | 7.19 | si0, | 453
U0, | 103 | NbOs | 653
Ca0 | 083 | CaO | 040
TiO, 12.98 TiO, 44.83
Lo,0, | 402 | MnO | 1743
Ce,0; | 008 | Fe,0, | 1893
Sm0; | 0.67 | Zn0_| 609
MnO_| 3.82
Gd,0, | 285
Fe,0, | 6.65 h
Er0; | 289 "
Yb,0, | 425
Lu,0, | 099
70 | 174

Bright parts
(

Y0, | 1284
Nb,O; | 3232

2

Fig.13: EDX and BSE of composite grain of
ilmenite and samarskite.
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eral is an indication to metamorphism process.
The EDX images of some garnet grains re-
vealed the presence of almandine-spessartine
solid solution garnet (Fig.14).

Zircon (ZrSiO)

Zirconium tends to be concentrated in the
late stage of silicic magmas stage, where it
becomes capable to form minerals of its own,
particularly zircon as in the shear zone in Wadi
Ras Abda area. Zircon usually contains U con-
centration ranging from 0.01% to 0.19% and
Th concentration ranging from 1% to 2% (Cu-
ney et al., 1987). Two types of zircon are pres-
ent; the first one is small prismatic, colorless,
yellow and purple with inclusions and the sec-
ond type is large highly metamicted crystals
with many fractures, which filled by uranotho-
rite and silica. The first type is predominant in
all of wadi sediment samples, while the second
type is restricted to samples taken from shear
zone and the area near it. It revealed that, the
area may be affected by hydrothermal solution
enrichment of uranium, during the tectonic ac-
tivity in the area.

The presence of zircon in the studied
samples was confirmed either by microscopic
investigation and ESEM. ESEM data indicate
that zircon consists mainly of ZrO, and SiO,
with trace amounts of Ca, Hf. Fe and Al, U
and Th (Fig.15).

The average of (Zr/Hf) ratios in zircon
from sedimentary and meta-sedimentary rocks
on one hand and in granitods on the other are
extremely similar at 36.3 and 37.3 correspond-

Platinum Garnet (grossular)

inclusion

Element | Wt% | Element | Wt %

M0 | 195 | Mg0 | 19

AL, | 499 | ALO, | 609

PO 36.61 Si0, 35.96

Ca0 6.88 Tio, 21.52

Ti0, 750 Fe,05 5719

Fe,05 845
Fig.14: EDX and BSE of composite grain of

Garnet.

55

Element | Wt%
ALO; | 126
Si0, | 3337
710, | 5621
Ca0 1.09
T0, | 072 I
Ce,0: | 013 i
Fe,0; | 183 |
HEO, | 199
ThO, | 179
U0, 1.59

Dot W) ——— 100ym
20KVED 1028 BSE 105 D6wBa

A Spot Hagn

350 630 990 1290 1590 18.50 2150 24.%0

Fig.15: EDX and BSE of deformed Zircon grain.

ingly, while the least Hf content occurs in ul-
trabasic rocks, for instance, Zr/Hf = up 49.6 in
volcanic rocks, and from 55.7 to 76 in basic
and ultrabasic rocks (Lyakhvich & Vishnevs-
kiy 1990). The Zr/Hf value is about 28.25 to
indicate acidic origin.

Sphene (Titanite) Ca Ti Si O,

Sphene is more common in stream sedi-
ments as well as the shear zone rocks of the
studied area. It has color varies from brown
to brownish yellow with vitreous luster. It ap-
pears as ecuhedral, prismatic wedge-shaped.
The EDX image of sphene indicated that
sphene grains exhibit striations (Fig.16). It is
mainly derived from granitic rocks.

Columbite {(Fe, Mn) (Nb, Ta),0}

Columbite is mainly derived from shear
zone, and wadi sediment samples of the mid-
dle and down stream area. It appears as pris-
matic, tabular or platy crystals, often in heart-
shaped twins, striated, black with metallic ap-
pearance. Epitaxial overgrowths of columbite
and samarskite occur. It detected using EDX
technique (Fig.17).

Samarskite (Oxides and Hydroxides) {
(Y,Ce,U,Ca,Pb) (Nb,Ta,Sn),0 }

It is present as accessory of many granit-
ic pegmatites rich in rare earth elements and
niobium. The crystals are rectangular prisms,
striated, velvety-black with brown surface al-
teration. Also it is present as fracture filling in
deformed zircon crystal. Samarskite is present
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Element

Wt %

MzO

0.39

AlLO;

236 |

Si0,

34.17

K0

0.15

CaO

2630 ‘

TiO,

34.57

Fe)04

2.06

P
P <

Fig.16: EDX and BSE of sphene grain.

Element

Wt %

ALO,

3.83

Si0,

7.09

ThO,

448

K;0

1.02

CaO

3.12

Ti0,

3.12

NG;0,
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Fig.17: EDX
Columbite

46.71

and BSE of composite grain of

in shear zone and down stream samples. It is
detected using EDX technique (Fig.18).

Chromite FeCr,O,

It is small, black to brownish black color,
submetalic luster, granular masses (Fig.19).
It is drifted from ultramafics. The chromite is
derived from younger gabbro in the northern
part of the area through small tributaries.

Platinum (Pt)

The natural platinum forms complicated
mixed crystals and other intermetallic alloys
with Fe, Ir, Cu, Pd, Rh, Ru, etc. It is always
with Fe (up to 20%), minor Ir, Cu, Pd, Rh,
Ru, with the result that it is not possible to
determine which of the accessory elements
are present in solid solution, and which as in-
clusions or gross impurities. Platinum-group
mineralization (PGM) is formed from sulfide
liquid in the chromitites; or it is crystallized
directly from the silicate magma. Possibly
the sulfide liquid that was trapped between
the chromite grains lost some Fe and S by re-
action with the chromite and this proved the

Element | Wt %

ALO, | 349 N

Si0, | 614 |

TiO, 1.20 |

MnO 0.24

Ca0 3.05

Fe,04 371

ThO, 10.92

U0, 328

TaO 0.26

NGO, | 10

Y,0; | 1189 il

Nb)Os | 5045

Tmy03 1.02 -
Yb0; 342 IS uw n

Fig.18: EDX and BSE of samarskite grain
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Fe
.
Al
WWJU R

Fig.19: EDX and BSE of composite grain of
chromite

crystallization of (PGM) from the sulphide
liquid (Barnes and Maier; 2002).

Recently it has been shown that platinum
can be transported under pneumatolytic-peg-
matitic and even under hydrothermal condi-
tions, especially the latter one was recently
emphasized ( Ramdohr, 1980). Platinum-
group mineralization has recently reported in
podiform chromites from the late proterozoic
Pan-Africaan ophiolite of the Eastern Deasert
of Egypt.

Ras Abda samples collected in or near
drainage channels reflect Pt concentrations in
the catchments area. It presents as Pt alloys
with Fe, or as fracture filling in deformed gar-
net grains (Figs. 14&20).

The younger Gabbro in the area is mafic
rock rich with Cr, Co, Ni, Cu, and Pt. When
the area was affected by some faults associ-
ated with hydrothermal solution, it becomes
rich with Fe, Mn, Cu, Zn, Cr, Ni, Co, and Pt.
The weathering products of younger gabbros
transported make the wadi deposits reaching
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|
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Fig.20: EDX and BSE of composite grain of
Platinum

with the weathering product of younger gab-
bros as Cu, S, Cr, and Pt.

CONCLUSION

The area is limited by longitude 33° 45°
and 33" 48°E and latitude 26" 42" and 26° 48'N
in the central Eastern desert. It is crossed by
several wadis as wadi Ras Abda and wadi abu
hadidah.

The exposed rock types in the area com-
prise the older granitoids, younger gabbros
and younger granites as well as several types
of post granite dikes. Wadi Ras Abda has
length of about 10 km and width reaches to 50
m, mainly surrounded by the older granitoids.
These granitoids are characterized by the pres-
ence of small pockets of mineralized pegma-
tite and several lenses of mineralization. The
shear zone reaches about 40 m in length and
10 m in width.

The area is affected by two right-lateral
strike-slip faults trending NE-SW and NW-
SE. The NW right-lateral-slip faults of parallel
and conjugated dip direction due NE and SW
form a big graben. It extends 10.4km to NW-
SE and 3.2km width.

The drainage patterns of the studied area are
generally dendritic and angular. The dendritic
type is restricted in the northern part where
fractures, joints, and faults occur. The angular
pattern type is abundant in the southern parts,
where the sharp intersection between the main
stream and its tributaries. This is indicates that
the area was structurally controlled.

The important determined heavy miner-
als are represented by magnetite, hematite,
ilminite, sphene, zircon chlorite, chromite and
platinum. Radioactive minerals as curite, sa-
marskite, columbite (nubium-tantalite) and ur-
anophane are also present. Several anomalous
mineralized zones and spots confined to shear
zone related to the faults affecting the area.
These faults may be provided the possible
pathways for hydrothermal solutions enriched
in uranium and trace elements, during the tec-
tonic activity of the area. Prtrographical and
mineralogical studies revealed the presence
of radioactive minerals such as curite, urano-
phane and samarskite as well as minerals rich
in radioactive elements as zircon and Colum-
bite in the acidic rocks of the area especially
along the shear zone. This phenomenon indi-
cates that, the acidic rocks may be originated
from magma rich in radioactive elements. On
the other hand, the effects of such complicated
structures in the area increases of the presence
potential of radioactive minerals. Therefore,
the researchers recommended to conduct de-
tailed studies in this area in the near future.
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