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ABSTRACT

The study area consists of metavolcanics and younger gabbros intruded by younger granites
and post granitic dykes. The younger granites are represented by monzogranites and syenogranites.
Petrographically, monzogranites are composed mainly of quartz, potash feldspars, plagioclase(An ),
biotite and hornblende, whereas allanite, zircon and opaques (iron oxides and pyrite) are accessories. The
syenogranites are composed mainly of potash feldspars, quartz, plagioclase(An. , ,), biotite and muscovite.
Zircon and opaques ( iron oxides and pyrite) are found as accessories.
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Geochemically, the monzogranites are considered as I-type, originated from metaluminous calc-alkaline
magma and formed under an extensional regime. They are crystallized at temperature <800°C, with pressure
between 2 to 4 kb. The syenogranites are related to A-type, originated from peraluminous calc-alkaline
magma. They are post-orogenic, formed under an extensional regime and are crystallized at temperature
< 800 °C with pressure from 1 to 3 kb. The monzogranites and syenogranites have high contents of Zr,
Y, Rb, Ba and Nb but syenogranites are higher than monzogranites in above contents except Ba. These
younger granites are characterized by presence of radioactive mineral (uranophane) in association with
columbite, zircon, pyrite and allanite. Spectrometry, the monzogranites have an average content up to 7
ppm eU and 25 ppm eTh. The syenogranites have an average content up to 9 ppm eU and 23 ppm eTh.
The radioactive anomaly is related to shear zone in syenogranites (up to 98 ppm eU and 49 ppm eTh). The
origin of uranium in the shear zone is epigenetic and related to ascending hydrothermal solutions as well as
accumulation of uranium leaching from the surrounding rocks and re-deposited in the shear zone.

The Precambrian basement rocks of the

INTRODUCTION .
Eastern Desert of Egypt are characterized by

The final stage of Neoproterozoic crustal
evolution in Egypt is characterized by in-
trusion of a group of granitic rocks known
as younger granitoids (Akaad and Noweir
,1980; El Gaby et al., 1990). These granitoids
constitute a major component of the crust in
the Eastern Desert of Egypt. They range in
composition from granodiorite to granite
with I-type characteristics, but have some A-
type affinities (Stern and Hedge, 1985; Ab-
del-Rahman and Martin,1990.).

abundant granitoid rocks of wide composi-
tional variations. EI-Gaby and Habib, (1982)
classified the Pan-African granites into: i)
Calc~alkaline subduction-related granite se-
ries comprising: a) the syn-orogenic older
granitoid; and b) the late orogenic, two feld-
spar younger pink granites; and 7i) Alkaline to
peralkaline anorogenic granite series. On the
other hand Noweir et al.,(1990), classified the
Egyptian granitoid rocks into: i) syn- to late
orogenic older granitoid assemblages (880-
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610 Ma) emplaced during the mature intra-
oceanic island-arc stage (Ragab et al., 1989);
and #i) post-orogenic to anorogenic younger
granitoid assemblages (600-475 Ma). Most
of the post-tectonic younger granites are K-
and LILE-enriched, calc-alkaline to midly
alkaline rocks with I-type affinity. A part of
the younger granites has been recently clas-
sified as A-type granitoids (Eby, 1992). Most
of Egyptian uranium occurrences (Um Ara,
Gattar, Missikat and Erediya) belong to meta-
luminous to slightly peraluminous granites
(biotite only or biotite with subordinate sec-
ondary muscovite, calc-alkaline in nature and
equivalent to A-type (Ibrahim, 1996).

The present work deals with geology,
geochemistry, mineralogy and spectrometric
prospecting of Gabal Rabdi younger gran-
ites, South Eastern Desert, Egypt.
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GEOLOGIC SETTING

The Gabal Rabdi area lies in the eastern
corner of the South Eastern Desert of Egypt at
about 20 km south west of Marsa Alam City
on the Red Sea Coast (Fig. 1). The study areca
is located between Lat. 24° 55’ 28" - 24° 57"
27" N and Long. 34° 46' 34" - 34° 50’ 39"
E. The study area is covered by metavol-
canics (oldest), younger gabbros, younger
granites ( monzogranites and syenogranites)
and post granitic dykes (youngest), (Fig. 2).
The metavolcanic rocks occupy the north,
west and the south parts of the mapped area
and range in composition from acidic to basic
ones. These rocks are hard, massive, moder-
ate to high topographic relief. They are grey,
brown to black in colors. The younger gab-
bros occupy the eastern part of Gabal Rabdi
with low to moderate topographic relief.
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Fig. 2: Geologic map of Gabal Rabdi area, South Eastern Desert, Egypt ( Modified
after Ali et al., 2005)
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These rocks are medium to coarse-
grained and dark grey in color (Fig. 3). The
granitic rocks occupy the central part of the
mapped area and are represented by mon-
zogranites and syenogranites (Fig. 4). The
monzogranites show rugged topographic re-
lief with moderate to high peaks. These rocks
are medium to coarse grained with light grey
color and are highly weathered in some parts
forming cavernous shape. These rocks are
jointed, fractured and dissected by acidic and
basic dykes. The syenogranites occupy a
small part in the center of the map and dis-
sected by two major strike slip faults in NW-
SE and NE-SW directions. These rocks are
found as small masses with low to moderate
topographic relief elongated in NW-SE and
NE-SW directions. These rocks are fine to
medium grained, reddish pink to red in col-
ors, highly jointed, fractured and sheared.
These rocks are highly affected by solutions
(magmatic and meteoric). This solutions
formed some alteration processes such as
hematitization which observed in the surface
of these rocks and another processes convert
the rocks to more friable rocks and lose some
components forming porous syenogranites
(Fig. 5). These rocks dissected by shear zone
in NW-SE direction (Fig. 6). This shear zone
is about 50 m in length and about 2 m in
width (Fig. 7). The peripheries of the shear
zone are dissected by two strike-slip faults

Fig. 3: Photography showing the younger
gabbros

‘Fig. 4: Photography showing the younger

granites represented by monzogranites (grey)
and syenogranites (red)

Fig. 5: Photography showing the porous
syenogranites

Fig. 6: Photography showmg shear zone in NW—
SE trending in syenogranites

(dextral). The rocks in this shear zone are
fine-grained, sheared and affected by some
alteration processes such as hematitization.
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PETROGRAPHY OF YOUNGER
GRANITES

The monzogranites (Table 1 and Fig. 8)
are composed of quartz (32.21 vol.%) occur-
ring as subhedral to anhedral crystals and as
interstitial grains between feldspar crystals.
Few crystats of quartz exhibit undulose ex-
tinction. K-feldspar (30.8 vol.%) occurs as
subhedral to euhedral crystals and is rep-
resented by orthoclase perthite (Fig. 9) of
flame and patch-type perthites. Plagioclase
(28.1v0l.%) is found as euhedral to subhedral
crystals and has albite to oligoclase compo-
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Fig. 8: QAP diagram of younger granites
(monzogranites and syenogranites Gabal Rabdi
area (After Streckeisen 1976)

sition (An , ) and exhibits albite and com-
bined albite and pericline twinning. Biotite
(3.8 vol.%) occurs as euhedral to subhedral
flaky crystals and shows alteration to chlo-
rite. Hornblende (1.8 vol.%) is present as
euhedral to subhedral crystals and slightly al-
tered to chlorite. Zircon occurs as semi-pris-
matic crystals associated with biotite flakes.
Allanite occurs as well developed crystalls,
(Fig.10). Opaques are represented by iron
oxides and pyrite as irregular grains scattered
throughout the rocks.

Table 1 : Modal analyses of monzogranites and syenogranites from Gabal Rabdi area, South

Eastern Desert, Egypt

Rock types Monzogranites Syenogranites
Sample no. 1 2 3 4 5 6 7 8 9 10
Quartz 31.5 32.5 33.1 31.5 32.2 33.2 33.4 33.4 343 32
K-feldspars 31.1 30.2 30.2 31.2 32.1 44.6 42.2 43.3 42.7 47.7
Plagioclases 29.2 29.5 27.7 27.3 27.3 14.2 17.4 17.3 17 15.1
Mafics 5.7 4.3 6.0 6.5 5.5 3.2 2.9 2.0 2.0 1.5
Opaques 2.0 2.5 2.0 2.0 2.0 2.8 2.1 2.0 2.5 1.5
Accessories+secondary 0.5 1.0 1.0 1.5 1.0 1.0 2.0 2.0 1.5 1.0
minerals

Q 34.4 35.3 36.4 37.4 35.2 35.8 35.4 36.2 37.3 34.4
A 33.9 32.6 32.9 32.4 35.2 48.9 45.2 45.7 44.6 50.0
P 31.7 32.1 30.7 30.2 29.6 15.3 19.4 18.1 18.1 15.6
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Fig. 9: Photomicrograph showing orthoclase
perthite in monzogranites, XPL

Fig. 10: Photomicrograph -showing allanite
crystal in monzogranites,

The syenogranites (Table 1 and Fig. 8)
consist mainly of k-feldspare (44 vol.%),
quartz (33.6 vol. %), plagioclase (16.2 vol.
%), biotite and muscovite (2.5 vol.%) . Zir-
con apatite and opaques, are accessory min-
erals. Sericite and kaolinite are secondary
minerals.

The rock is highly stained by iron oxide
solutions appearing as red color on the sur-
face of the rock. K-feldspar are represented
by orthoclase perthite showing flame and
patch-type of coarse-grained (phenocrysts)
(Fig.11). The perthite is highly stained by
iron oxide solution appearing along the fill-
ing of cleavage by solutions of iron oxides.
K-feldspar is altered to kaolinite. Quartz is

present as subhedral, as well as fine crystals,
occurring as interstitial grains between the
other constituents. The crystals showing
wavy to undulose extinction. Plagioclase oc-
curs as subhedral crystals and has albite to oli-
goclase composition (An. ,_,). These crystals
are highly fractured and affected by iron ox-
ide solutions along these fractures (Fig. 12).
The plagioclase is altered to epidote and zeo-
site. Biotite occurs as subhedral flakes of faint
brown colors. The flakes are highly stained
by iron oxide solutions and altered to chlo-
rite and association with muscovite (Fig. 13).
Muscovite occurs as subhedral flakes. Zircon
occurs as prismatic forms enclosed with bio-
tite (Fig. 14). Opaques represented as iron

Fig. 11:
corroded orthoclase perthite in syenogranite,
XPL

Photomicrograph showing highly

Fig. 12: Photomicrograph showing cracked
plagioclase in syenogranite , XPL
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Fig. 13: Photomicrograph showing biotite flakes
in association with muscovite in syenogranite,
XPL

associated with biotite in syenogranite, XPL

oxides and pyrite and found as abundant
grains scattered throughout the rocks.

GEOCHEMISTRY

Twelve samples of younger granites (six
from monzogranites and six from syeno-
granites) were chemically analyzed for major
oxides (wt %) by wet chemical methods and
trace elements were determined in (ppm) us-
ing XRF technique in Nuclear Materials Au-
thority. The results are listed in Table (2)

Geochemical Features of Monzogranites
and Syenogranites

From the results of chemical analysis of
monzogranites and syenogranites (Table 2),

MOHAMED A. RASHED

the monzogranites are relatively high in
AlQ,, Cao, Na,0 and MgO relative to syeno-
granites, while syenogranites are realatively
high in SiO, and K, O relative to monzogran-
ites (Fig. 15). Both of the Zr, Y, Rb and Nb
contents are relatively higher in syenogran-

ites than monzogranites (Fig. 16).
Geochemical classifications

Based on the normative Ab-Or-An ter-
nary diagram was used by Barker, (1979) as
shown in (Fig. 17). On this diagram, the stud-
ied samples lie in granite field. The AL O,/
Na,0+K,0 vs. Al,O,/CaO+ Na,0+K,O bi-
nary diagram was constructed by Maniar and
Piccoli., (1989) to distinguish the different

B Monzogranites M Syenogranites

71.3 74.01

Si02 TiO2 AI203 FeOt MgO CaO Na20 K20 P205

Fig. 15: Histogram showing major oxides (wt.
%) for monzogranites and syenogranites

B Monzogranites M Syenogranites

ppm

700
600
500
400
300
200

100

Fig. 16: histogram showing trace elements(ppm)
for monzogranites and syenogranites
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Table 2: Major oxides(wt%) and trace elements (ppm) of monzogranites and syenogranites

from Gabal Rabdi area, South Eastern Desert, Egypt

185

Sample 1 2 3 4 5 6 7 8 9 10 11 12
MO Monzogranites | T Syenogranites
SiO, 71.9 72.4 70.4 70.18 72.5 70.5 73.4 74.2 74.6 75.8 73.58 72.5
TiO> 0.01 0.01 0.01 0.002 0.02 0.01 0.01 0.02 0.002 0.001 0.002 0.001
AlLO3 12.3 11.6 13.03 13.5 12.1 13 123 12.1 11.1 11.11 12.4 12.9
FeO, 2.56 2.16 2.4 2.41 2.72 2.3 2.0 2.16 2.56 1.92 1.2 1.84
MgO 1.0 0.8 0.8 0.3 0.3 0.8 0.9 0.2 0.3 0.1 0.2 0.1
CaO 1.9 2.0 1.9 2.2 1.4 1.5 0.9 0.8 1.4 1.0 1.6 0.8
Na,O 4.5 4.2 4.4 3.9 4.01 4.1 3.02 4.0 3.1 3.0 3.0 3.2
K20 3.8 4.2 3.2 3.4 3.1 33 4.1 3.7 3.84 4.2 3.8 4.8
P05 0.02 0.03 0.03 0.08 0.4 0.03 0.03 0.03 0.03 0.08 0.03 0.04
L.O.X 0.62 0.67 1.98 1.44 1.5 1.9 3 1.61 1.6 1.44 1.78 1.84
Total 98.60 99.07 98.15 97.4 98.05 98.25 99.66 99.12 98.53 98.65 97.59 98.02
ALK 8.3 8.4 7-6 7.3 7.11 7.4 7-12 7.7 6.94 7.2 6.8 8.0
A/CNK 0.82 0.80 0.92 0.93 0.97 0.98 1.11 1.03 0.94 0.98 1.04 1.08
A/Nk 1.07 1.10 1.22 1.28 1.22 1.24 1.31 1.17 1.20 1.17 1.37 1.23
Trace elements
ew T R a— S THe T R TS T CR ¢ SRR T R CRR
Zn 23 a5 27 34 23 56 25 13 23 34 43 23
Zr 211 232 168 219 237 156 298 299 278 313 318 304
Rb 131 130 153 140 156 137 194 186 167 178 193 213
Y 46 65 78 a5 53 a2 122 121 158 137 158 138
Ba 666 677 646 695 687 670 577 523 544 532 545 428
Sr 14 13 13 41 16 15 12 9 11 12 11 10
Ga 7 17 6 5 4 9 15 16 22 17 21 22
Nb 37 46 35 65 a5 34 80 79 76 87 65 93
Rb/Sr 9.3 10 11.7 3.4 9.75 9.1 16.1 20.6 15.1 14.8 17.5 21.3
Ba/Rb 5 5.2 4.2 4.9 4.4 4.8 2.9 2.8 3.2 2.9 3.4 2.00

peraluminous, metaluminous and peralkaline

magma types. The monzogranite samples

fall in the metaluminous field, while the sye-

nogranites samples fall in peraluminous field

except two samples fall in metaluminous field

(Fig.18).

The K,0-SiO, relationship (Le Maitre,

1989) (Fig. 19) indicates that the studied

monzogranites and syenogranites samples

i plo§ ip the‘ calc-alkalin'e rock (high k-field).

AL Or l\}/arlatlo‘[n (11a1g9rgg; 0{1 SiO, ﬂ\;e{Sltl}? Zr EN(;W(i

. i . . erry et al., shows that the studie
?é%lrlgr, T;;;Ttlviﬁb Oé(ﬁ;é;ﬁiﬁ’e?agr;rg monzogranite samples lie in I-type granite,

syenogranites of Gabal Rabdi area(symbols
as on Fig. 8)

while syenogranite samples lie in A-type
granite (Fig. 20).
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(Newberry et al.1990), for monzogranites and
syenogranites of Gabal Rabdi area
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R1-R2 binary diagram (Batchelor and
Bowden 1985) shows that the monzogranites
samples plot in syn-collision field, while the
syenogranites samples plot in post orogenic
field (Fig. 21). On AFM ternary diagram of
Irvine and Baragar (1971) superimposed by
tectonic trends by Petro et al., (1979), the
monzogranite and syenogranite samples
show tendency to be inthe extensional suites
(Fig. 22).

According to Ab-An-Or ternary diagram
(Tuttle and Bowen 1958), the monzogranites
are crystallized at temperature > 800°C, with
pressure between 2 to 4 kb, while the syeno-
granites are crystallized at temperature be-
tween 760°C to 800°C with pressure from 1
to 3 kb, (Figs. 23 and 24 ). Bucanan (1982)
suggested that the high Rb/Sr (>1.5) indicates
pre-existing felsic materials in the source rock
region, but low Rb/Sr (< 0.7) suggests deri-
vation from the upper mantle. The monzo-
granites, have an average of Rb/Sr =9, while
in syenogranites the average of Rb/Sr =17.5,
this suggesting presence of felsic materials
in their source and were derived from sialic
crust. Ba/Rb ratio for granites suggested by
Mason, (1966) is 4.1, whereas in the studied
monzogranites and syenogranites having Ba/
Rb around 4, suggesting that they were de-
rived from sialic crust (Fig. 25).

MINERALOGY

Three samples (10 kg. for each sam-
ple) were collected from the shear zone sy-
enogranites and monzogranites. The two
samples were crushed to 0.063-0.5 mm size
fraction. This size fraction was subjected to
systematic mineral separation techniques us-
ing heavy liquids (Bromoform, 2.8 sp.gr.),
magnetic fractionation using (Frantz Isody-
namic Magnetic Separator) and microscopi-
cally handpicking mineral grains. Mineral
identifications were carried out by X-ray
diffraction (XRD) technique. The obtained
minerals include:

1-Uranophane (CaO 2UO, 2Si0, 6
H,0): The uranophane is the radioactive
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and Bowden, 1985) for monzogranites and
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Fig. 22: Na ,O+K,0-FeO'-MgO ternary diagram
(Irvine and Bargar, 1971 and Petro et al. 1979)

for monzogranites and syenogranites of Gabal
Rabdi area

Qz

Ab Or
Fig. 23 :Ab-An-Or ternary diagram (Tuttle
and Bowen 1958) for monzogranites and
syenogranites of Gabal Rabdi area.
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Fig. 24 : Ab-An-Or ternary diagram (Tuttle
and Bowen 1958) for monzogranites and
syenogranites of Gabal Rabdi area
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Fig. 25 : Ba vs. Rb binary diagram (Mason

1966) for monzogranites and syenogranites of
Gabal Rabdi area

mineral recognized in syenogranites shear
zone. The grains are soft with canary to pale
yellow colors (Fig. 26a and b).

2-Columbite (Fe, Mn)(Nb, Ta),0.: Co-
lumbite occurs as well-developed orthorhom-
bic crystals in syenogranites which exhibiting
its characteristic black color and shiny white
luster (Fig. 27 a and b). Tischendorf, (1977)
concluded that columbite mineralization is es-
pecially and genetically associated with post-
orogenic geochemically distinct granitoids

3- Sulphide minerals; The sulphide min-
erals are represented as pyrite in monzogran-
ites and syenogranites which occur as skeletal
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a|b

uranophane

Fig. 26 : a) Soft canary to pale yellow color uranophane and b) X-ray diffractogram for

Fig. 27 : a) black color columbite and b) X-ray diffractogram for columbite.

grains of pale-brass yellow in colors (Fig.28
aandb). .

4-Zircon (ZrSi0,): The zircon crystals
(‘honey in colors) which occur in monzogran-
ites and syenogranites are represented by
short to long prismatic habit (Fig. 29 a and
b).

2-Allanite {(Ca, Fe"),(Al, Ce, Fe),
(8i0), .OH}: 1t occurs only in monzogran-

ites as tabular and prismatic crystals of pale
brown colors (30a an b).

SPECROMETRIC PROSPECTING

Normally, Th is three times as abundant as
U in natural rocks (Rogers and Adams, 1969).
When this ratio is disturbed, it illustrates a de-
pletion or enrichment of uranium. U and Th
contents of granitic rocks generally increase
during differentiation although in some cases
they decrease (Ragland et al., 1967). U/Th
ratio can either increase or decrease as it is
controlled by the redox conditions, volatile
contents, or alteration by endogens or super-

F -

2

Py.: Pyrite, Pc-PDF No. (42-1340).

th’[

&
A o N U i ek ‘n..,.l..

b 10
a

20 30 40 50 “2Theta

Fig. 28: a) skeletal grains of pale-brass pyrite and b) X-ray diffractogram of pyrite
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Zs: Zircon, PDF_2 No. (6-266).

a

50 pm

A

Fig. 30 : a) tabular and long prismatic crystals of allanite and b) X-ray diffractogram of allanite

in monzogranites

gene solutions (Falkum and Rose-Hansen,
1978). Relation between uranium and tho-
rium is helpful to test if there is enrichment or
depletion of uranium and/or thorium.

The instrument used in the ground y-ray
spectrometric survey measurements is RS-
230. Ground y-ray spectrometric survey can
detect dose rate (D.R.) in unit (nanosieverts
per hour (nSv h—1)), potassium (K%), equiv-
alent uranium content (eU ppm), and equiva-
lent thorium content (eTh ppm). Uranium
mobilization (eUm) in the studied rock types
can be calculated as follows: the uranium
mobilization is calculated difference between
the measured eU and the expected original
uranium, which is calculated by dividing the
measured eTh by the average eTh/eU ratio in
the crustal acidic rocks (original uranium =
eTh / 3.5 according to Clark et al., 1966) to
give the leaching values of uranium (eUm =
eU—eTh /3.5). Positive values indicate ura-

nium addition by mobilization, whereas nega-
tive values indicated migration of uranium by
leaching. D.R., K%, eU, eTh, and other vari-
ants of monzogranites, syenogranites, and
shear zone are listed in Table 3.

In the monzogranites the eU contents
range from 4 to 9 ppm with an average of
about 7 ppm. The eTh contents range be-
tween 19 to 32 ppm with an average of about
25 ppm . The eU/eTh ratio ranges between
0.19 to 0.33 with average about 0.25 . The
magmatic eU/eTh ratio is about 0.33, then
in monzogranites this ratio is relatively de-
creased than magmatic ratio, indicating that,
the relatively depleting of uranium in the
monzogranites rocks. The uranium mobiliza-
tion eUm = (eU - e¢Th/3.5) of monzogranites
rocks range from —2.1 to 0.7 with an average
of about — 1.7. These negative value of eUm
indicating also the migration of uranium out
the monzogranite rocks..(Table 3).
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Table 3: The range and average of D. R.,
K%, eU, eTh and eU/eTh of monzogranites,
syenogranites and shear zone of Gabal Rabdi
area, South Eastern Desert, Egypt

Rock types K% eU
DR.(nSvh™)

eTh  eU/eTh eUm

Monzogranites Max. 279 6 9 2 0.33 0.7
(N=18) Min. 190 43 4 19 019 -21

Average 240 54 7 25 025 -17

Syenogranites Max. 320 64 14 29 0.41 3.6
(N=16) Min. 180 39 6 16 028 -02

Average 245 48 9 23 0.37 15

Shear zone Max. 965 48 98 49 22 85
(N=17) Min. 386 31 1 20 0.37 22

Average 660 3.8 36 28 L1 265

In syenogranites the eU contents range
from 6 to 14 ppm with an average of about
9 ppm. The eTh contents range between 16
to 29 ppm with an average of about 23 ppm.
The eU/eTh ratio ranges between 0.28 to
0.41 with an average of about 0.37.The mag-
matic eU/eTh ratio is about 0.33, then in sy-
enogranites this ratio is relatively increased
than the magmatic ratio, indicating that the
relatively enrichment of uranium in the mon-
zogranites rocks. The uranium mobilization
eUm = (eU - eTh/3.5) of syenogranites range
from — 0.2 to 3.6 with an average about 1.5.
These positive values indicate uranium addi-
tion by mobilization into the syenogranites.
(Table 3).

In tsyenogranite shear zone the eU con-
tents range from 5 to 98 ppm with an average
of about 36 ppm. The eTh contents range be-
tween 20 to 49 ppm with an average of about
28 ppm. The eU/eTh ratio ranges between
0.37 to 2.2 with an average of about 1.1. The
magmatic eU/eTh ratio is about 0.33, then in
the shear zone the ratio is more than the
magmatic ratio, indicating the enrichment of
uranium in the shear zone. The uranium mo-
bilization eUm = (eU - eTh/3.5) of the shear
zone range from 2.2 to 85 with an average of

about 26.5. This positive value of eUm indi-
cates uranium addition by mobilization into
the shear zone (Table 3).

The radioactivity of monzogranites and
syenogranites are related to magmatic origin,
while in the shear zone, the presence of radio-
active anomalous are related to structure con-
trol, leaching and secondary hydrothermal
solutions. The structure controlling presence
of radioactive anomalies include strike slip
faults, joints and shear zone , which acts as
path ways to uranium solutions. The leach-
ing mean that the uranium has been leached
from other surrounding rocks to the place of
mineralization transported, by means of cir-
culating ground water and finally deposited
in its present location, i.e. the source of ura-
nium specially in the shear zone may coming
by leaching of surrounding rocks specially
granitic rocks as well as by hydrothermal as-
cending solutions .

The variation diagrams of the monzogran-
ite rocks, (Figs. 31-33) showing a weakly
relation between eU vs eTh, but they show
positive relations between eU vs. eU/eTh,
and negative relation between eU/eTh vs.
eTh. These relations indicating that the eU
contents suffered leaching out the monzo-
granites rocks.

The variation diagrams of the syenograni-
tess rocks, (Figs.34-36) showing a positive
relation between eU vs eTh, but they show a
weakly positive relation between eU vs. eU/
eTh, and a weakly negative relation between
eU/eTh vs. eTh. These relations indicating
that all measurements of eU suffered weakly
enrichment due to hydrothermal solutions as
well as by leaching from surrounding rocks.

The variation diagrams of the shear zone,
(Figs.37 -39) showing a positive relation be-
tween eU vs eTh, eU vs. eU/eTh, and eU/
eTh vs. eTh. These relations indicate that, in
shear zone the uranium had been highly en-
richment by leaching of uranium as well as
by hydrothermal solutions which rich also in
thorium.
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CONCLUSIONS

1-Gabal Rabdi area is located in south
Eastern Desert of Egypt between Lat. 24°
55" 28" - 24° 57" 27" N and Long. 34° 46’
34" - 34° 50" 39" E. The basement rocks in
the study area are metavolcanics, younger
gabbros intruded by younger granites and ex-
truded by post granitic dykes.

2-The younger granites are represented as
monzogranites and syenogranites

3- Structurally, the study area was sub-
jected to two strike slip faults in NW-SE and
NE-SW directions.

4- According to effect of this structure, the
granitic rocks (especially syenogranites) are
highly fractured, sheared (due to presence of
shear zone) and also affected by later so-
lutions leading to hematitization proces. In
syenogranites, the presence of cracked crys-
tals and strongly undulatory quartz, all these
features point to subsolidus deformation (Pa-
terson et al., 1989).

5-The monzogranites are composed
mainly of quartz, potash feldspars, plagio-
clase, biotite and hornblende. Allanit, zircon
and opaques (iron oxides and pyrite) are ac-
cessories, while the syenogranites are com-
posed mainly of potash feldspars, quartz,
plagioclase, biotite and muscovite. Zircon
and opaques (iron oxides and pyrite ) are ac-
cessories.

6- Geochemically, the monzogranites are
considered as I-type, originated from meta-
luminous calc-alkaline magma and formed
under an extensional regime. They are crys-
tallized at temperature <800°C, with pressure
between 2 to 4 kb. On the other hand syeno-
granites are related to A-type, originated from
peraluminous calc-alkaline magma. They
are post-orogenic, formed under an exten-
sional regime and crystallized at temperature
< 800 °C with pressure from 1 to 3 kb.

7- Mineralogically, the younger granites
are characterized by presence of columbite,
pyrite, zircon and allanite while radioactive
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mineral (uranophane) related to the shear
zone.

8- Spectrometry, the monzogranites have
an average equal to 7 ppm eU content and 25
ppm eTh content with an average eU/eTh
ratio equal 0.25. The syenogranites have
an average equal to 9 ppm eU content and 23
ppm eTh content with an average of eU/eTh
ratio equal 0.37. The shear zone in syeno-
granites, gives the highly radioactive point,
due to presence of uranophane mineral, with
eU contents up to 98 ppm.

9- The origin of uranium in the shear zone
is epigenetic related to leaching from sur-
rounding rocks and from ascending hydro-
thermal solutions which moved along strike
slip faults, joints and shear zone, which acts
as path ways to uranium solutions.
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