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ABSTRACT 

This study deals with petrology and radioactivity of Gabal Al-Aglab younger granite, central Eastern 

desert, Egypt. Geologically the area consists of ophiolotic Mélange and younger granite. The study reveals 

that the younger granite are post orogenic granites, characterized by high differential index, which in turn 

represents the latest stage of the successive younger granite intrusions. Microscopically, Gabal Al- Aglab 

younger granites is holocrystalline, medium to coarse grained, characterized by the predominance of 

perthite over plagioclase, quartz and biotite. Zircon, apatite, titanite, allanite, and opaque minerals are the 

accessory and secondary minerals. The pegmatites occur as lenticular and circular pockets at the periphery 

of the younger granites. Geochemically, the younger granites show mainly peraluminous to metaluminous 

character and originated from subalkaline magma in within plate tectonic setting (crustal thickness > 30 

km) at water vapour pressure varying from 0.5 to 3 kb with crystallization temperature between 670º to 800º 

C. Field survey together with the complied total count aeroradiometric map reveal that the pegmatites of 

Gabal Al- Aglab younger granite is significantly highly radioactive compared to the surrounding rocks. The 

uranium content varies between 3 to 12 ppm with an average of 7.1 ppm and thorium from 11 to 35 ppm 

with an average of 20 ppm and an average ratio (Th/U) 2.8.The pegmatites show higher U contents relative 

to their hosted younger granites as identified by microscopic investigation, scanning electron microscopy 

and confirmed by XRD.

INTRODUCTION

The studied area represents a part of the 
Red sea Hills of the Eastern Desert of Egypt. 
It is covered by moderate to high elevated ter-
rains of rugged topography. The topographic 
features of the area are mainly controlled by 
the structural elements and the lithologic char-
acteristics of each rock type. Gabal Al- Aglab 
(about 87 km2) is located between lat. 27º 12' 
and 27º   20' N and long. 33º 00’ – 33º 05’ E 
(Fig 1). The exposed basement rocks are ophi-
olitic mélange and younger granites.

Vein type uranium mineralization of Pre-
cambrian age structurally controlled, for ex-
ample Gabal El-Missikat, Gabal El- Erediya 

and Gabal Qatter in the Central and Northern 
Eastern Desert (Bakhit, 1978; Hussein et al., 
1986; Bakhit and Meleik, 1990; Hussein and 
Sayyah, 1991; Roz, 1994; Shalaby, 1995 and 
Moharem, 1997 and 1999). Detailed stud-
ies showed that the highly radioactive bod-
ies display great similarities in their type of 
mineralization, host rocks, country rocks 
and structures.The general geology, structure 
and radioactivity were discussed in previous 
works by El-Shazly et al. (1981), Bakhit (1989 
and1992), El-Tahir (1985), Abdel Monem et al 
(1990) and Bakhit and El-Kassas (1992). The 
transfer of uranium from the more refractory 
minerals to uraninite during deuteric altera-
tions are critical step which not only increase 
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the uranium content in the altered rocks, but 
also makes the uranium more readily leach-
able by late hydrothermal solutions (Cuney, 
1978).

The Neoproterozoic crustal evolution of 
the Arabian-Nubian Shield was dominated by 
subduction-related processes. The evolution 
of the Shield, as summarized by stern (1993) 
and Kroner (1993) began some 950 Ma ago 
with rifting followed by sea-floor spreading. 
A group of juvenile island arcs terranes were 
formed between 900-650 Ma at the initia-
tion of subduction. The various terranes were 
welded together along ophiolite - bearing su-
ture zones (microplate accretion ;Stoesser and 
Camp, 1985) followed by large – scale, calc – 
alkaline magmatism, continental collision and 
accretion to the East Saharan Craton (Schan-
delmeier et al., 1987). Granitoid rocks consti-
tute about half of the Egyptian basement com-
plex. They have been differentiated into two 
broad categories, namely older and younger 
granitoids, based upon their composition and 

age relationships (ElRamly, 1972). The old-
er granitoids are compositionally extended, 
ranging from quartz diorite to granite (pre-
dominantly trondhjemite, tonalite and grano-
diorite). They were emplaced during the main 
orogenic stage between 800 and 614Ma (Stern 
and Hedge, 1985; Hassan and Hashad, 1990). 
The younger granitoids are predominantly red 
to pink granites (monzogranite, syenogranite 
and alkali feldspar granite). They were em-
placed in three phases (Greenberg, 1981) dur-
ing the post-orogenic stage between 610 and 
550 Ma (Beyth et al., 1994 and Moghazi et al., 
1998). The area under consideration was pre-
viously studied by El Amin and Alfy (1990) 
and Rashid (1998).

The objectives of this work is to use the 
petrological and whole rock geochemical data 
to reveal the nature of the processes involved 
in the generation of the younger granitoids of 
gabal Al-Aglab, as well as their tectonic set-
ting  and its ability to host uranium.

������� Fig. 1: Geological Map of Gabal Al- Aglab area (Modified after Ayoub, 2003)
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GEOLOGIC SETTING

Three lithostratigraphic units have been 
recognized in the study area and the neighbor-
ing regions. 1) Hamamat sediments, 2) Dokhan 
volcanics and 3) younger granites. The younger 
granites are by far the most abundant and widely 
distributed rock unit. 

Gabal Al-Aglab is an elliptic pluton intrud-
ing all the above mentioned rocks with the de-
velopment of sharp contacts. It is predominantly 
pale pink to red, massive, elongated in the NW-
SE direction. The granite is dissected by dykes 
and veins of aplites, porphyries, pegmatite and 
jasper as well as felsite and basaltic dykes. It is 
bounded from the north and south by two NE- 
SW sinistral strike slip faults, and cut by several 
other faults and fractures. 

Gabal Al-Aglab has experienced multiple 
deformation that caused by complex tectonic 
movements during the Pan African orogeny.  
Jasper is developed as fracture fillings associated 
with hematitization. The granite around the jas-
per veins is highly silicified showing deep red-
dish color due to the impregnation of feldspars 
by hematite dust. The fresh granite of G. Al- 
Aglab is medium to coarse grained. A deep red-
dish brown color characterizes the strongly fer-
ruginated (hematitized) granite, while the lighter 
tones such as pinkish creamy color characterizes 
the kaolinized type and a lighter rosy tones for 
the silicified ones.

The outcrops of the stained granites of the 
shear zone in the central parts of Gabal Al- 
Aglab are mostly taking a linear northeastward 
trend, they are vertical to very steeply dipping 
southeast ( N 50º to 55º E, dipping 75 - 85 SE) 
. Besides, the well displayed alteration zone, 
there are red hematitization black manganese 
and iron oxide staining the shear zone. He-
matitization is closely connected to the parts 
around the mineralization. In this location, the 
jasperoid vein is thin and varies from 2 to 5 cm 
in thickness.

PETROGRAPHY

In the present study, five thin sections were 
selected for modal analyses (Table 1) and 
were plotted according to the QAP diagram 

Microscopically, the younger granite is 
polycrystalline, medium to coarse – grained, 
characterized by the predominance of alkali 
feldspars over plagioclase feldspar, quartz 
and biotite. Zircon, allanite, apatite, titanite 
and opaque minerals are the accessory min-
erals.

The presence of two feldspars (perthite 
and plagioclase) suggests that the granite is 
mostly subsolvus and crystallized under high 
water pressure (Greenberg, 1981).

The  Alkali  Feldspars 

They are represented by orthoclase and 
microcline perthites. Poikilitic plagioclase 
inclusions in alkali feldspars are common 
in some large quartz crystals. They occur as 
subhedral prismatic crystals showing simple 
twinning. The perthites are generally of the 
strings and patchy type (Fig.3). Perthites are 
engulfed by quartz and plagioclase, slightly 
kaolinized and sericitized (which may repre-
sent an old phase of perthite). 

�

�
�Fig. 2: Q-A-B Model ternary diagram (Ac-
cording to Streckeisen, 1976)
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Table 1: Modal mineralogical composition of 
Gabal Al-Aglab younger granite

of Streckeisen (1976). The studied granit-
oids plot in the field of alkali feldspar granite 
(Fig.2). 
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  Allanite

It occurs as euhedral prismatic zoned 
crystals associated with biotite (Fig 6) and ti-
tanite. 

  Titanite 

It occurs as elongated and spheroidal sub-
hedral crystals.

  Zircon 

It occurs either as minute euhedral to sub-
hedral prismatic crystals (Fig 7) or as inclu-
sions in quartz and biotite (Fig 8). 

  Plagioclase (An 
0-15

) 

It occurs as short prismatic zoned anhe-
dral to subhedral crystals. Megacrysts of platy 
microcline perthite usually include prismatic 
albite crystals. Slightly altered small euhedral 
albite crystals are present. Plagioclase crys-
tals are slightly kaolinized, in some instance 
their cores are more altered than the outer 
rims. Some plagioclase crystals are engulfed 
poikilitically in quartz and perthite.

�

�
�Fig 5: Pleochroic halo of zircon enclosed in 

biotite

  Biotite

It forms medium to large irregular flakes 
resorbed by quartz and feldspars. It occurs 
as brown to reddish subhedral flakes. Some 
flakes show greenish color (chloritization) 
along their cleavage planes during alteration 
processes. Several biotite flakes exhibit dark 
pleochroic haloes (Fig 5). The biotite encloses 
zircon, apatite and iron oxides.

�

�
� �������Fig.6: Zoned allanite crystal

�

�
� ����	�

  Quartz 

It occurs as medium to coarse subhedral 
to anhedral crystals. Occasionally, it occurs 
as inclusions of variable sizes and shapes 
within perthites and other minerals (Fig.4). 
The undeformed quartz crystals in minerals 
are probably the result of an early crystal-
lization phase. 

�
�Fig.3: Strings and patchy types orthoclase 
perthite

Fig.4: Orthoclase perthite engulfing skeletal 
quartz 
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�
�Fig.7: Zircon crystal included in quartz
�

�
�Fig.8: Fine crystals of apatite included in 

quartz.

  Epidote 

It is found as small greenish yellow to 
faint green crystals. Its cracks and cleavage 
planes are commonly filled with iron oxides. 
It is formed secondary as fracture filling as-
sociated with secondary muscovite or due to 
the alteration of feldspars. 

  Sphene 

It is found as acicular to irregular crys-
tals, usually associated with chloritized bio-
tite and kaolinized feldspars. It is corroded 
by quartz, biotite and feldspars. 

  Iron oxides

They  are found as small irregular patch-
es in clusters or scattered in the rock. They 
are also found as tiny inclusions in mica, 
sphene, quartz and feldspars. 

GEOCHEMISTRY

Ten representative samples are collected 
from the studied granitic masses. These sam-
ples are analyzed for major oxides and trace 
elements using the XRF techniques in the 
Laboratories of the Nuclear Materials Author-
ity, Egypt. The analytical results are presented 
in Table (2).
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Table 2: Major oxides (wt%), trace elements 
(ppm), CIPW-norm and geochemical ratios of 
the studied younger granite of Gabal Al –Aglab

Major  and  Trace  Element  Variations

The studied granitoids have restricted 
range of SiO

2
 (74- 74.65%). On the Alkali-

Silica diagram (Fig.9) of Middlemost (1985) 
it is clear that most of the analyzed samples 
are plotted in the granitic field. Based on the 
Na

2
O/K

2
O ratio (Table 2) the studied granit-

oids are clearly separated into two suites. 

The granite suite is characterized by a 
Na

2
O/K

2
O less than one and  is enriched in Rb 

and Sr and depleted in Ba and Zr. The grano-
diorite suite has a Na

2
O/K

2
O ratio more than 

one and is enriched in Ba and Zr but depleted 
in Rb and Sr Table (2).  The trends in the two 
granitoids suites are indistinguishable for the 
major components Al

2
O

3
, MgO and CaO. In 
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Rb, Ba,  and  Sr  Relationships

    Barium is a trace element in K-feldspar 
and biotite, where the potassium is the only 
major element of comparable ionic size to 
barium. The low magnitude of barium in the 
examined granite (av. =38 ppm) suggests gen-
eration from crust dominated magma (Pearce 
et al. 1984) or from liquids affected by a great-
er extent of biotite fractionation (Dallagnoll et 

al. 1999). The size of strontium ion indicates 
that it can proxy for either calcium or potas-
sium. Mason and Moore (1982) indicated 
that strontium in igneous rocks is present at 
most in plagioclase and K- feldspars.

Figure (11) shows a narrow range of SiO
2
 

content from 73.12 to 74.65% in Al-Aglab 
granites. The silica content has a positive re-
lation with Ba but negative relation with Rb 
and Sr. Figure (12) shows a Rb-Sr positive 
relation while a negative relation for Ba-Sr 
and Ba-Rb. 

Fig.11:  Variation diagram of SiO
2
 vs. Ba, Rb and 

Sr 

�

��

��

���

���

�� �� �� �	


���
�����

�
�

��
�
�
�

�

�	�

���

�	�

���

�� �� �� �	

���
�� ���

�
�

�
�
�
�
�

�

�

�

	�

���

�	�

�� �� �� �	


���
�����



�

��
�
�
�

�

contrast, the plots of the trace elements Sr, Rb, 
Nb and Y show distinctly two different trends 
for the two suites. 

To study the behavior of trace elements 
in the studied granite a chondrite – normal-
ized pattern is given on Fig.10. It is seen that 
Al-Aglab granite is characterized by positive 
values of Y, Zr, Nb, U and Th versus negative 
content of Ba, Sr, and Ti. This reflects the role 
of feldspar and titanomagnetite in fraction-
ation. �

�
�Fig. 9: Alkali-Silica diagram (According to 

Middlemost, 1985)�

�
� �������Fig.10: The Chondrite - normalized pattern of trace 
elements for Gabal Al Aglab younger granite



73PETROLOGY AND RADIOACTIVITY OF GABAL AL - AGLAB YOUNGER 

Fig.12: Binary diagrams of Rb vs. Sr, Ba and Ba 
vs Sr

Lehmann (1982) has regarded the Rb/Sr 
ratio as a measure of the degree of magmatic 
differentiation, being higher with increasing 
differentiation.

Uranium  Relations  with  Some  Major  
and  Trace  Elements

Figure (13) shows a positive relation be-
tween U - SiO

2 
 &U- P

2
O

5
, but Fig.14a&b   

shows a negative relation with MnO, Al
2
O3, 

K
2
O TiO

2
 and does not show a significant 

trends with Fe (total iron oxides) MgO, Na
2
O 

and CaO (Fig.15) 
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 Fig. 13: Variation diagram of U vs. SiO
2
, P

2
O

5

Fig. 14a: Variation diagram of U vs.  MnO 
&Al
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Fig.14b: Variation diagram of U vs. K
2
O & TiO

2 

Fig. 15: Variation  diagram  of  U  vs.  MgO, 
T.Fe,Na

2
O & CaO 

Figure 16 shows a positive relation be-
tween U - Ba, U-Pb and a negative relation 
between U - Rb, U-Sr (Fig.17). The above re-
lations (Figs. 13-17) suggest that in all cases 
the studied granites are clustered in one group

Magma  Type  and  Tectonic  Setting  

On the Al
2
O

3
/( Na

2
O + K

2
O) versus Al

2
O

3
/ 

(CaO + Na
2
O + K

2
O) diagram of Maniar and 

Piccoli (1989) it is seen that the studied gra-
nitic samples are peraluminous to metalumi-
nous ( Fig 18) . The conventional tectonic 
discrimination diagram SiO

2
 versus Al

2
O

3
 of 

Maniar and Piccoli (1989) shows that  most 
of the samples (Fig.19) plot in the field of post 
orogenic granites (POG) except one sample 
(sample no. 5).

The geochemical data showed that the 
studied granite is rich in Rb and depleted in 
Ba and Sr. The K/Ba ratio (average=995) in-
dicates an advanced magmatic differentiation 
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where the low magnitude of Ba in the exam-
ined granite (av. =37ppm) suggests generation 
from crustly dominated magma (Pearce et al. 
1984) or could result from liquids affected by 
a greater extent of biotite fractionation (Dal-
lagnol et al.1999). 

On the Rb versus (Y + Nb) diagram (Fig.20) 
of Pearce et al. (1984) all samples are plotted 
in the field of within – plate granite (WPG).

On the Rb versus Sr variation diagram of 
Condie (1973) we can deduce that the stud-
ied samples evolved from magma at a crustal 
thickness more than 30 km (Fig.21). 

On the normative Qz –Ab- Or ternary 
diagram of Tuttle and Bowen (1958), the 
temperature isotherms indicate temperature 
of crystallization between 670º and 800º C 
(Figs.22&23) and the pressure isobars indicate 
formation under pressure varying between 0.5 
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Fig.16: Binary diagrams of U vs. Ba & Pb
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Fig.17: Binary diagrams of U vs. Sr & Rb
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�

�

�
Fig.20: Rb vs. (Y+Nb) diagram ,According to 
Pearce et al. (1984)
�

�

�����	�Fig. 21:  Rb vs. Sr diagram ( According to 
Condie, 1973).

�

�
Fig.22: Normative Qz-Ab-Or diagram. 
According to Tuttle and Bowen(1958), 

�

�
�������Fig.23: Normative QZ-Ab-Or diagram. 

According to Tuttle  and Bowen(1958),    at 
P

H2O

 

= 

  

0.5 K b

and 3.0 kb for the studied younger granite, ex-
cept one sample (sample no. 5).

The binary diagrams (Fig. 24) show posi-
tive relations between   Sr-K

2
O and Sr-CaO 

but a  negative relation between Zr  & Rb 
(Fig.25).

PETROGENESIS

Systematic trace element discrimination 
diagrams (Whalen et al., 1987; also Pearce 
et al. 1984), which encompass granites from 
almost all possible tectonic settings have indi-
cated that they can, on the basis of Nb, Y, Ta, 
Yb and Rb trace element data, discriminate be-
tween volcanic-arc, ocean ridge, within-plate 
and collisional (syn- and post-collisional) type 
granites. 

The post-orogenic granitoids seem to have 
been emplaced shortly and rapidly after plate 
collision. The time span between the transi-
tions from the late orogenic to the post-oro-
genic magmatism in the Egyptian Shield is 
taken to be about 6 to 15 m.y. (Beyth eta/., 
1994). Thus, the transition from compression-
al to extensional tectonic environments is di-
rectly expressed in the changing composition 
of the granitic magma.

The geochemical data exhibit a wide range 
of K/Rb ratios (151 – 170). These values are 
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lower than the average crustal value of 285 
(Taylor and Mcleman 1985). There is also sig-
nificant variation in the Ba/ Rb ratios (0.13- 
0.21) which displays a slight enrichment of 
Rb relative to Ba in the source magma. This 
suggests the important role of crustal frac-
tionation in the evolution of the studied gran-
ite. The ratio of Rb/Sr in the studied samples 
(1.79-15.42) is higher than 1.5, due to the 
pre-existing material in the source region as 
suggested by Bucanan, 1982 

GRANITE   DIFFERENTIATION

The chemical analysis reveals that the 
studied younger granites are characterized by 
high silica content , with respect to alumina, 
impoverished in calcium as well as the fer-
romagnesian elements (Fe

2
O

3
+MgO) and is 

enriched in alkali elements (Na
2
O+K

2
O). It is 

clear that the contents of trace elements in the 
studied granite is characterized by high Rb 
content with depletion in Sr content, similar 
to the red-pink granite of El-Missikat granite 
as mentioned by Bakhit et al. (1999).
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Fig. 25: Variation diagram of  Zr-Rb.

Greenberg (1981) mentioned that the 
younger granites apparently were formed at 
time when North Africa was being converted 
from an area of compressive tectonics and 
crustal instability to an area of stable conti-
nental craton. The younger granite magmas 
appear to have been derived by very limited 
partial fusion rather than as end products of 
differentiation of calc-alkaline magma series. 
He also stated that the younger granites are 
generally siliceous (65%-77%, SiO

2
) and rich 

in alkalis (7.8-9.3%, Na
2
O+K

2
O). He classi-

fied the Egyptian granites into three groups.   
Plutons near the SiO2- rich end point are 
classified as “group I”. Those near the mafic 
end product (65-70%. SiO

2
) are classified as 

“group III”. Intermediate plutons are classi-
fied as “group II”. In general, Group I and 
Group II are rich in K-feldspar and have K

2
O 

in excess of Na
2
O, while Group III are more 

sodic .Typical group III averages are 3.64% 
K

2
O and 4.57%Na

2
O while those of group I 

are 4.71% K
2
O and 4.04% Na

2
O. According-

ly, the examined granite plutons are equiva-
lent to group II of Greenberg (1981) as shown 
in Table (2).These results coincides with the 
data obtained by Bakhit (1999) on the fertile 
granite of Gabal El-Missikat, Gabal El-Eredi-
ya and Gabal Kab Amiri areas

RADIOACTIVITY

The natural radioactivity of rocks stems 
mainly from their contents of U, Th and K40. 
Generally, during magmatic differentiation U 
and Th increase from basaltic to low Ca-gra-
nitic rocks, but the Th/U ratio remains con-
stant. Cambon (1994) stated that U content of 
the different rock types is variable. The post-
orogenic granitic rocks are the most enriched 
rocks with U. Maurice (1982) considered that 
uranium content more than 8 ppm is uranifer-
ous granite. Table (2) shows some granite sam-
ples possess U-content more than ppm in turn 
can be considered as uraniferous granites..

Systematic measurements of gamma ra-
dioactivity were carried out to evaluate the 
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concentration of uranium and thorium of the 
younger granite of Gabal Al-Aglab as well as 
the shear zone using the portable gamma ray 
spectrometer (UG-130). The latter displays the 
count rate in counts per second (cps) by cali-
bration; all the measurements were converted 
into unit of radioelement content (μR/h). The 
collected data are expressed in counts (Table 
3).The radioactivity of the Hammamat and 
Dokhan rocks vary between 20-30 cps (average 
value 25 cps). The radioactivity of the younger 
granite is the highest in the area and varies be-
tween 220-280 cps (average 255 cps).

In the present study, the total count can be 
divided into two distinct levels of radioactiv-
ity coinciding with the different type of rocks. 
These levels are described as follows:

1- Low radioactivity level (<12 μR/h).  These 
levels represent the lowest radioactivity in the 
study area. It extends over mainly the periph-
ery and southern part of the area. This level is 
represented by the oldest rock units (ophiolitic 
mélange).

2- High radioactivity level (12-23 μR/h). It 
represents promising target area and covers 
the central part of the area  (Gabal Al-Aglab 
younger granites) as well as the separated gra-
nitic outcrops all over the mapped area.

When analyzing the total count of the 
aeroradiometric contour map (Aero Service 
1984) over the rock units we see excellent co-
incidence of radiometric boundaries with the 
lithology. Table (3) shows the eU and eTh con-
tents for the analyzed samples. From this table, 
the ophiolitic mélange show eU contents rang-

Table 3: Radioelement concentration in the differ-
ent rocks of Gabal Al-Aglab area, Central Eastern 
Desert, Egypt 

ing from 0.6 to 0.7 ppm and eTh from 1 to3 
ppm, while the younger granite shows eU 
contents from 3 to10 ppm and eTh from 11 
to 35 ppm. Normally, thorium is three times 
enriched than uranium in the granitic rocks 
(Rogers and Adams, 1969). Any disturbance 
in this ratio suggests leaching or addition of 
uranium post magmatic without valuable 
change in the Th contents, because Th is rel-
atively stable. The studied younger granite 
shows an average Th/U equal to 2.85. These 
data indicate homogeneity in the distribution 
of both U and The. The magmatic processes 
played the main role in the uranium-thorium 
distribution of these granites.

Radio-Element  Relationships

U, Th, and Nb behave incompatibly in 
the granitic melt so that, where uranium 
concentration is controlled by magmatic 
processes, these elements would be expected 
to increase (Cuney, 1984). The relation be-
tween U and Th may indicate the enrichment 
or depletion of U because Th is chemically 
stable. Normally, thorium is three times 
more than uranium in all rock types (Dar-
nelly, 1982). When this ratio is disturbed, it 
indicates either depletion or enrichment of 
uranium. The granites of the studied area 
show positive correlation between U-Th 
on the binary diagram (Fig. 26) as well as 
positive relations between U, Th, Nb and Zr 
(Table 2). These relationships indicate that 
uranium in the study area was mainly con-
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� �����	��Fig26:  U-Th variation diagram
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Fig.27: U-Th/U variation diagram

Fig.28: U-Zr variation diagram

trolled by primary magmatic processes. The 
concept is supported by the strong negative 
correlation between uranium and Th/U (Fig. 
27). Figures (13-15&28) show strong relation-
ship between U-Zr and U- P

2
O

5
. This indicates 

that the U of Gabal Al-Aglab granites were 
mainly trapped in its accessory minerals such 
as zircon, sphene and apatite.

URANIUM MINERALIZATION

The petrographic and mineralogic studies 
revealed that, the pegmatites at the periphery 
of the younger granites contain uranium min-
eralization represented by yellowish secondary 
uranium- mineral associated with iron oxides. 
Pure grain of the uranium mineral was hand 
picked. X ray diffraction (XRD) and scanning 
electron microscopy (SEM) (Fig.29 & 30) 
confirm that it is uranophane [CaO (UO

3
)

2
(S

iO
2
)

2
(OH)

2
,5H

2
O]. Table (4) shows the x-ray 

diffraction data of uranophane AlAglab 

Fig.29: SEM spectrum of Uranophane 
showing the chemical composition    

Fig.30:  Surface radial structure of Uranophane 
by using AEM
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Table 4: XRD data of Uranophane 
mineral of Gabal Al-Aglab pegmatites
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بترولوجية و إشعاعية الجرانيت الحديث لجبل الأجلب ، وسط الصحراء الشرقية ، مصر

أحمد على أبو ستيت و عبد العليم عبد العليم أبو دياب و سامح زكريا توفيق

يهدف البحث إلى دراسة بترولوجية و إشعاعية صخور منطقة جبل الأجلب بالصحراء الشرقية. و قد أمكن 
دراسة الجرانيت وهو يتكون أساساً من برثيت ، بلاجيوكليز و كوارتز و بيوتيت بينما تتمثل المعادن الإضافية 

بالزير كون و الألنايت و الأبانيت و التيتابيت . 

أوضحت الدراسات الجيوكيميائية إلى أن جرانيت جبل الأجلب تكون من صهير أقل وفرة فى المحتوى القلوي 
و محتوى مرتفع إلى متوسط ً فى الألمونيوم ، داخل اللوح القاري للقشرة الأرضية . تحت قشرة سمكها أكثر من 

 .º ۸۰۰ –º ٦۷۰ ۳۰ كم تحت ضغط يتراوح بين ۰٫٥ و ۳ كيلو بار ودرجة حرارة تبلور تتراوح من

.  (  UG-30 طراز   ) المحمول  الطيفي  جاما  أشعة  جهاز  باستخدام  إشعاعيا  المنطقة  مسح  تم 
الراديومترى  و  الكيميائي  التحليل  . ومن خلال  بالمنطقة   إشعاعي  أعلى مستوى  الحديث  الجرانيت  وقد سجل   
لصخور الجرانيت الحديث ، اتضح  أنها تحتوى على يورانيوم يتراوح بين ۲ و ۱۲ جزء من المليون و على 
ثوريوم يتراوح بين ۱۱ و ۳٥ جزء من المليون ومع زيادة تركيزات اليورانيوم و الثوريوم نسبياً لم يتم العثور 
على معادن لليورانيوم وقد تبين أن اليورانيوم قد تركز أساساً أثناء تبلور المجما فى المعادن الإضافية كالزيركون 

و الألنايت . 


