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ABSTRACT

The study area lies at the southeastern part of Sinai Peninsula along the western bank of Gulf of Aqaba 

occupying the extreme southern part of the Arabian- Nubian Shield. Dahab area is mainly covered by 

volcanic rocks, younger gabbros, younger granites and pegmatites. The pegmatite bodies of the study area 

are abundant, hosted in monzogranites and distinguished into zoned and unzoned types. They are found 

as lenticular pocket and vein-like bodies. Some of these pegmatite bodies have abnormal radioactivity. 

Radionuclide measurements of younger granites show that their equivalent uranium content (eU) ranges 

between 6 ppm and 11 ppm, while their equivalent thorium (eTh) varies from 13 ppm to 26 ppm. The 

average contents of U and Th of the anomalous pegmatites are 88.6 ppm and 107.9 ppm, respectively 

indicating their uraniferous nature. 

Geochemically, Both monzogranites and pegmatites have high K-calc alkaline characters, metaluminous 

and peralkaline natures, intruded in withinplate condition, derived from magma of crustal materials source 

of moderate fractionation. 

The Mineralogical investigations of anomalous pegmatites revealed the presence of secondary uranium 

mineral (autunite), in addition to thorite, uranothorite, zircon, monazite and columbite. Primary and 

secondary radioactive mineralizations indicating that the mineralization is not only magmatic, but also 

post-magmatic.

I NTRODUCTION

The Egyptian younger granites are consid-
ered as the final stage of plutonism ceased at 
the end of the Precambrian at 550 Ma (El Sha-
zly et al., 1980) to 417 Ma (Stern and Hedge, 
1985). They were intruded towards the clos-
ing stage of cratonization (Collins et al., 1985; 
Nardi and Bonin, 1991). These granites are 
emplaced as small ovoid shallow level intru-
sions, widely distributed and mark the begin-
ning of the crustal stabilization of the Ara-
bian- Nubian Shield (Harris, 1985; Bowden, 
1985). El Badawi (1988) considered that the 
younger granites of South Dahab area belong 

to the Late Proterozoic and the beginning of 
the Early Paleozoic.

The studied area lies at the southeastern 
part of Sinai Peninsula along the western bank 
of the Gulf of Aqaba (Fig.1). It occupies the 
extreme southern part of the Arabian- Nubian 
Shield. The area has been studied by many au-
thors as Beyth et al., 1975; Eyal et al., 1989; 
Katta, 1989; Itamar, 1989; El Masry, 1989, 
Abu El Liel et al., 1990; El Sayed, 1993; El 
Aassy et al., 1997; and Khalaf, 2002. Most of 
these studies clarified that the area is mainly 
composed of acidic extrusive rocks (Feirani 
volcanic rocks) and intrusive epizonal granitic 
rocks (older and younger granites).

ISSN 2314-5609

Nuclear Sciences Scientific Journal

vol. 3, p  123 - 138

2014



124 ABDEL  MOEZ  A.  SADEK   et al.

The present study is concerned with the pe-
trography, geochemistry and radioactivity of 
the monzogranites and associated pegmatites. 
It aims to understand the genetic relationship 
between these two rock types, and deals with 
the mineralogy of anomalous pegmatites.

SAMPLING  AND  METHODOLOGY

Eighteen representative samples (10 
from monzogranites and 8 from pegmatites) 
are prepared for microscopic examinations. 
These samples are also chemically analysed 
by wet chemical methods after Shapiro and 
Brannock (1962) for major oxides and X- ray 
fluorescence for some trace elements. Radio-
metric elements are determined using multi-
channel analyzer of γ- ray detector (Gamma 
sepectrometer technique). Heavy liquid and 
magnetic separations as well as X- ray diffrac-
tion and Environmental Electron Microscope 
(ESEM) were done to identify the minerals 
responsible for the radioactivity in anomalous 
pegmatites. All analyses were achieved in the 

Laboratories of the Nuclear Materials Author-
ity (NMA) of Egypt.

GEOLOGIC   SETTING

The study area is located between Lat. 
28° 27' and 28° 35' N and Long. 34° 19' 59'' 
and 34° 31'33''E (Fig.1). The area is covered 
by volcanic rocks, younger gabbros, younger 
granites and pegmatites.

Volcanic Rocks

The volcanic rocks occupy the western part 
of the mapped area. These rocks are character-
ized by their high relief, rhyodacite to rhyo-
lite in composition, and range in color from 
grey, dark grey to pink color. Abu El Liel et 
al. (1990) concluded that these volcanic rocks 
were erupted later than the Dokhan volcanics 
cutting phase II younger granites and are cut 
by phase III younger granites. On the other 
hand, El Sayed, 1993 stated that these rocks 
correspond to the Dokhan volcanics where 
they are intruded by the monzogranites. 

�

� Fig.1: Geologic map of the studied area (Modified after El Sayed, 1993)
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Younger Gabbros

The Younger gabbros occur as small intru-
sions at the intersection between Wadi Seyal 
Nomma and Wadi Dahab (Fig.1). They are in-
truded by the monzogranites with sharp intru-
sive contact. These rocks are fresh, medium to 
coarse- grained and dark grey in color.

Younger Granites

These rocks are mainly monzogranites 
covering the eastern part of the mapped area. 
They are highly weathered and cut by swarms 
of acidic, intermediate and basic dykes. They 
are coarse- grained, pink in color and host 
large number of pegmatite bodies. 

Pegmatites

The pegmatite bodies of the study area are 
abundant, hosted in monzogranites and distin-
guished into zoned and unzoned types. Some 
of these pegmatite bodies are characterized by 
high radioactivity (anomalous pegmatites). 

The zoned pegmatites are lenticular in 
shape, and occur at wadi Um Misma, Um Sho-
ki and Seyal Nomma. They mainly consist of: 
a)- border (wall) zone, coarse-grained, pink 
in color ranging from 30 cm to 1 m in width 
and of granitic composition, b)- intermediate 
zone, it is coarser in grain size and larger in 
width ranging from 50 cm to 2 m, pink in color 
and mainly consists of K- feldspar with sub-
ordinate quartz and c)- core zone consists of 
massive quartz ranging in diameter from 1 m 
to 4 m (Fig. 1). Some pegmatite bodies have 
high radiometric measurements (Wadi Um 
Misma).

The unzoned pegmatites are very coarse-
grained, pink in color and occur as pockets 
and veins composed of K-feldspar, quartz and 
biotite, occurring at wadis Um Misma, Qnai 
El Atshan and Um Shoki. Some pockets have 
dimensions reaching up to (5 × 25 m) and at-
tain high radioactive measurements (Wadis 
Qnai El Atshan and Um Shoki). 

PETROGRAPHY

Plotting the studied samples on the Q-A-P 
of Streckeisn diagram (1976) for classifica-
tion of igneous rocks clarified  that most of the 
pegmatitic samples fall in the field of alkali-
feldspar granite except three samples which 
fall in the field of  syenogranite (close to the 
field of alkali-feldspar). On the other hand, the 
granitic samples are plotted in monzogranite 
field except 3 samples related to the field of 
syenogranite (Fig. 2).������

�
�Fig.2: QAP diagram of monzogranites (●) and 
pegmatites (○) of the studied area ,according to 
Streckeisn, 1976

Monzogranite

Petrographically these rocks are com-
posed essentially of quartz, K-feldspar, pla-
gioclase and biotite with subordinate amount 
of hornblende. Zircon, apatite, muscovite 
and opaques are accessory minerals. Graphic 
and poikilitic textures are common in these 
rocks.

Quartz

 It occurs as subhedral crystals with mod-
erate undulose extinction. Some fine crystals 
are poikilitically enclosed in large K-feldspar 
crystals. 

K-feldspars 

They are mainly orthoclase perthite and 
microcline perthite. Orthoclase perthite crys-
tals are found as anhedral to subhedral pris-
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matic crystals, medium- to coarse-grained and 
showing string and patchy types. Microcline 
perthite exhibits cross-hatching twinning and 
is corroded by quartz (Fig. 3).
������

�
�Fig.3 : Anhedral to subhedral crystals of micro-
cline perthite, Dahab monzogranite,XPL 

�
�Fig.4: Subhedral to anhedral prismatic crystals of 
plagioclase corroded by perthite of Dahab mon-
zogranite, XPL����
�

�
�Fig.5: Biotite flakes associating plagioclase, 

XPL

Plagioclase (An5– 12)

It  is found as subhedral to anhedral pris-
matic crystals of medium- to coarse- grain 
size. These crystals have cloudy and dusty ap-
pearance exhibiting albitic lamellar twinning. 
Some plagioclase crystals show selective al-
teration in the core being partially sericitized; 
and corroded by perthite and quartz (Fig. 4).

Mafic minerals

They are present in subordinate amounts 
represented by biotite, secondary muscovite 
and few amount of hornblende. 

 Biotite occurs as small flakes of dark brown-
ish color, pleochroic, chloritized, and mus-
covitized. They are mainly mottled with iron 
oxides and associated with some accessory 
minerals.

  Muscovite is less common than biotite. 

 Hornblende occurs as deep green crystals, 
pleochroic and corroded by quartz, perthite 
and plagioclase, intimately associated with 
biotite (Fig. 5). 

 Accessory minerals are mainly represented 
by zircon, apatite and fluorite. Small aggre-
gates of euhedral to subhedral prismatic crys-

tals of zircon, usually metamict, embedded in 
quartz and feldspars are surrounded by iron 
oxides (Fig. 6). 

�
�Fig.6:Metamict zircon embedded in plagio-
clase, XPL
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Pegmatites

They consist of K-feldspar, quartz with 
subordinate plagioclase, muscovite and bio-
tite; opaques and zircon are found as accesso-
ry minerals. Quartz  is commonly intergrown 
with K-feldspar developing graphic texture 
(Fig. 7).  K-feldspar  is the common mineral 
constituent occurring as orthoclase microper-
thite. Plagioclase occurs as albite (An5 -10) 
euhedral crystals with albite twinning. Partial 
alteration to sericite is observed especially in 
the cores (Fig. 8). Muscovite   exists either 
as primary euhedral flakes and/or secondary 
interstitial crystals associated with K-feld-
spar. Biotite is euhedral elongated flaky crys-
tals slightly altered to chlorite.Zircon occurs 
as prismatic crystals, some crystals are me-
tamicted, fractured and damaged due to the 
effect of radiation.Opaques are commonly 
associated with biotite flakes.

GEOCHEMISTRY

Eighteen samples (10 samples from the 
monzogranites and 8 samples from the host-
ed pegmatites) were chemically analyzed for 
major oxides (wt%) by wet chemical methods 
Shapiro and Brannock (1962) and El-Reedy 
(1984), while the trace elements were deter-
mined in (ppm) using XRF technique in the 
Nuclear materials Authority labs. The results 
are shown in Tables (1& 2). 

Chemical Characteristics and Type of 
Granites

Chemical variations within rocks of one or 
more magma series of different regions may be 
visualized by applying Harker diagrams(1909). 
The major element variations relative to SiO

2
 

are used as an index of differentiation for the 
studied rocks. The Harker variation diagrams 
exhibit normal relationships reflecting posi-
tive correlation between SiO

2
 vs. K

2
O, Na, 

Rb and Nb (Figs.9-12) while show negative 
relationships between Al

2
O

3
, CaO, Sr and 

Ba (Figs.13-16). The linear trends on Harker 
variation diagrams may indicate that the study 
monzogranites are probably the precursor 
from which the pegmatites have been derived 
by fractional crystallization.
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Table 1: Major oxides (wt%), trace elements 
(ppm) and some geochemical ratios of the stud-
ied monzogranite

������

�
�Fig.7: Quartz is commonly intergrown with per-
thite developing graphic texture in Um Shoki 
pegmatite,XPL

Fig.8: Euhedral crystals of plagioclase show-
ing partial alteration to sericite in Um Shoki 
pegmatite,XPL
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Fig.9: Harker variation diagrams SiO
2 
Vs. K

2
O 

of monzogranites and pegmatites. Symbols as 
in Fig.2.

��

���������������

��	
����
�� �� �� �� �� �� �� ��

�	��� ����� ���� ����� ����� ����� ����� ����� �����

�	��� ���� ����� ���� ����� ����� ����� ���� �����

������ ����� ����� ���� ����� ����� ����� ����� �����

������ ���� ���� ���� ���� ����� ���� ���� ���

���� ����� ����� ���� ����� ���� ����� ���� ����

���� ����� ���� ����� ����� ����� ���� ���� �����

���� ���� ����� ����� ���� ����� ����� ����� �����

���� ����� ����� ����� ���� ����� ���� ����� ���

����� ����� ���� ���� ���� ����� ����� ���� ����

 ��� ���� ����� ����� ����� ����� ���� ����� �����

!���� ����� ����� ����� ����� ����� ����� ���� �����

"���#� ���� ���� ���� ����� ����� ����� ���� ����

��$��� ������ ������ ������ ������ ������ ������ ������ ������

�%�&�����'��$��(��')�

�*� �� ��� �� �� �� ��� ��� ��

!+� �� �� �� �� �� �� �� ��

,+� ��� ���� ���� ���� ���� ��� ��� ����

-�� ��� ��� ��� ��� ��� ��� ��� ���

�%� ��� ��� ��� ��� �� ��� ��� ���

�+� ��� ��� ��� ��� ��� ��� ��� ���

.%� ���� ���� ��� ���� ���� ��� ���� ����

/� ��� ��� ��� ��� ��� ��� ��� ���

0�� ��� �� ��� ��� ��� �� �� ��

0��&1�'	&���%�$	���

����2 ��� ����� ����� ����� ����� ����� ����� ���� �����

-�2,+� ����� ����� ����� ����� ���� ����� ����� �����

,+2�%� ����� ����� ����� ����� ����� ����� ����� �����

/2�+� ���� ���� ����� ����� ���� ����� ����� �����

Table 2: Major oxides (wt%), trace elements 
(ppm) and some geochemical ratios of the stud-
ied pegmatites

The R1-R2 discrimination diagram of De 
La Roche et al.(1980) shows that the samples 
of the investigated granites fall in the mon-
zogranite field, while the studied samples of 
pegmatites occupy syenogranite and alkali 
granite fields nearly conform with the petro-
graphical studies (Fig.17). The K

2
O versus 

SiO
2
 diagram of Peccerillo and Taylor (1976) 

exhibits high K-calc- alkaline and shoshonitic 
affinities of the study rocks (monzogranites 
and associated pegmatites), (Fig.18). 

Magma Type and Tectonic Setting

Cox et al. (1979) stated that the granites 
originating from the crust have Na

2
O/K

2
O ra-

tio less than 1. Most of the studied samples of 
the monzogranites and associated pegmatites 
are characterized by Na

2
O/K

2
O ratios less than 

1 suggesting that these rocks originated from 
magma of crustal materials. some samples 
(3,5,13 and15) of the monzogranitic rocks 
slightly deviate from this value (>1)Table(1) 
referring to  a probable sodic metasomatism. 

Fig.10: Harker variation diagrams SiO
2
 Vs. Nb 

of monzogranites and pegmatites. Symbols as 
in Fig.2.

Fig. 11: Harker variation diagrams SiO
2
 Vs. 

Na
2
O of monzogranites and pegmatites. Sym-

bols as in Fig.2.
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Fig.12: Harker variation diagrams SiO
2
 Vs. Rb 

of monzogranites and pegmatites. Symbols as in 
Fig.2

Fig.13: Harker variation diagrams SiO
2
 Vs. Al

2
O

3
 

of monzogranites and pegmatites. Symbols as in 
Fig.2.

Fig.14: Harker variation diagrams SiO
2
 Vs. Sr 

of monzogranites and pegmatites. Symbols as 
in Fig.2

Fig.15: Harker variation diagrams SiO
2 

Vs. 
CaO of monzogranites and pegmatites. Sym-
bols as in Fig.2

Fig.16: Harker variation diagrams SiO
2
 Vs. Ba 

of monzogranites and pegmatites. Symbols as 
in Fig.2.

 Fig.17: R1–R2 discrimination diagram of the 
monzogranite and pegmatite according to De 
La Roche et al.,1980. Symbols as in Fig.2
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Fig.19: Shand’s index diagram of the  monzo-
granite and pegmatites. According to Clarke, 
1981. Symbols as in Fig.2

�������

�
Fig.21: K

2
O vs. Ba diagram according to Mason 

(1966) showing the crustal materials sources of 
both  monzogranite and pegmatites rocks

Fig. 18: K
2
O Vs SiO

2
 diagram according to  Pec-

cerillo and Taylor,1976.  Symbols as in Fig.2

Fig.20: Nb vs.Y discrimination diagram of the 
monzogranite and pegmatites according to 
Pearce et al., 1984.  Symbols as in Fig.2

According to A/CNK versus A/NK binary 
diagram of Shand’s index (1950), the majori-
ty of the studied monzogranites are metalumi-
nous in nature, while the pegmatite samples 
exhibit peralkaline character (Fig.19).

The Y versus Nb diagram of Pearce et al. 
(1984) indicates that both the monzogranites 
and the pegmatites were emplaced in within- 
plate environment (Fig.20). The K

2
O versus 

Ba diagram of Mason (1966) reflect the crust-
al materials source of both the studying mon-
zogranite and pegmatite  rocks (Fig.21).

The Y/Nb ratio in continental crust is 2 or 
more (Taylor and McLennan, 1985). This ra-
tio ranges from 2.0 to 3.0 for the monzogran-
ites and from 2.3 to 3.65 in the investigated 
pegmatites, which is usually greater than 2 
reflecting and supporting the probability of 
their crustal origin. Eby (1990) classified the 
A-type granites into two group depending on 
the Y/Nb ratios. He suggested that the first 
group with (Y/Nb<1.2) was differentiated 
from basaltic magma directly derived from 
oceanic island basalts like mantle source. 
While the second group (Y/Nb = 1.2- 7) ex-
hibits a complex petrogenetic history and 
may have a significant mantle component, or 
may be totally of crustal origin. According to 
this classification, the examined monzogran-
ites and associated pegmatites belong to the 
second group suggesting crustal derivation. 

Bucanan (1982) suggested that the high 

�



131RADIOACTIVITY AND GENETIC RELATION BETWEEN THE MONZOGRANITES

It has been found experimentally that ura-
nium and thorium have a good geochemical 
coherence during crystallization of a granitic 
magma (Rogers and Adams, 1969; Mathews, 
1978). As a result of a given magma the Th/
U ratio is fairly constant and thorium and 
uranium are highly correlated (Nash, 1979; 
Stuckless, 1979; Ali et al., 2005 and Raslan et 
al., 2010). A binary diagram of Shaw (1968) 
showing thorium and uranium contents of the 
studied monzogranites and associated pegma-
tites is illustrated on (Fig.22-24). It is clear 
from this diagram that there is a strong posi-
tive correlation between uranium and thorium 
which could be related to the differentiation 
trends Fig (22). In Figurss 25 and 26, the vari-
ation of eU and eTh versus K% indicates that 
in the anomalous pegmatites in radioactive el-
ements follows the pegmatitic trend while for 
the monzogranites and the barren pegmatites, 
they exhibit the magmatic trend.  

In contrast to uranium, thorium has a single 
insoluble tetravalent state being geochemical-
ly associated with uranium (Adams and Weav-
er, 1958), and therefore is useful standard for 
comparison purposes (Macfarlane et al., 1989; 
Doventon and Prensky, 1992). So the eTh/eU 
ratio has proved to be useful in the recogni-
tion of geochemical facies (Anjos et al., 2005). 
The eTh/eU ratios <1 are highly suggestive of 
relative uranium enrichment and implicates 
reducing conditions as contrasted with ratios 
>7 indicating preferential removal of uranium, 

Rb/Sr ratio (>1.5) indicates pre-existing fel-
sic material in the source rock region , but 
low Rb/Sr ratio (<0.7) suggests derivation 
from the upper mantle. In the studied mon-
zogranites and pegmatites, the Rb/Sr ratios 
of monzogranite range from 2.0 to 4.12 and 
from 2.0 to 3.3 in pegmatites (Tables 1& 2). 
Rb/Sr ratio rise up to 2.0  suggest the presence 
of felsic materials in their source and were 
derived from sialic crust or indicate crustal 
contamination; also exhibiting the moderate 
role of fractional crystallization of the studied 
rocks.

Concerning the Ba/Rb ratio of both the 
studied monzogranites and associated peg-
matites it lies around 0.5 being far below the 
crustal ratio of Mason (1966), suggesting the 
contribution of sialic crustal material.

RADIOACTIVITY

Eighteen samples (10 from monzogran-
ites and 8 from pegmatite bodies) in Dahab 
area have been analyzed for radio elements 
determination (Table 3). Equivalent uranium 
content of the studied monzogranites ranges 
from 6 ppm to 11 ppm with an average of 7.5 
ppm, which is slightly higher than the aver-
age of granitic rocks (U=4 ppm) of Rogers 
and Adams (1969). However, the Equivalent 
uranium content of the studied pegmatites 
varies from 7 ppm to 411 ppm with an aver-
age of (88.6 ppm) being much higher than the 
average of granitic rocks (Rogers and Adams, 
Op.Cit).

On the other hand, the Equivalent thorium 
content of the studied monzogranite varies 
from 13 ppm to 26 ppm and averaging 19.5 
ppm, which is slightly greater than the aver-
age of granitic rocks (Th, 19 ppm) of Rogers 
and Adams (Op.Cit). While the Equivalent 
thorium content of the pegmatites is also vari-
able and ranges from 18 ppm to 390 ppm and 
the mean value is several times higher than 
the average of pegmatite rocks. K contents 
are generally higher in pegmatites than mon-
zogranites.
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Table 3: Radiometric measurements of studied 
monzogranites and pegmatites
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Fig.25: Binary diagram after Shaw, 1968 
showing the relationship eU vs. K%, Symbols 
as in Fig. 22

�
�Fig.26: Binary diagram after Shaw, 1968 
showing the relationship eTh vs. K%. MT 
(magmatic trends) and PT (pegmatite trends). 
Symbols as in Fig.22

�

�
�

�
�

�
�

Fig.22: Binary diagram after Shaw, 1968 showing 
the relationship eU vs.eTh, monzogranites (●), 
pegmatite (○) anomalous pegmatites (▲)

Fig. 23: Binary diagram after Shaw, 1968 
showing the relationship eU vs. eU/eTh, 
Symbols as in Fig. 22

Fig.24: Binary diagram after Shaw, 1968 

showing the relationship eTh vs eU/eTh, 

Symbols as in Fig. 22

possibly by leaching. It is clear from Table (3) 
that the eTh/eU ratio of the studied granites 
and pegmatites ranges between 2.1 and 3.5. 
This indicates that the studied granites and 
pegmatites have not be enriched or depleted 
in uranium. The low ratio in the anomalous 
pegmatites ranges between 0.5 – 2.0 indicates 
strong hydrothermal addition of uranium in 
these rocks.

Mineralization and Radioactive 
Anomalies

The radiometric investigation in the study 
area recorded the presence of three radioac-
tive anomalies in pegmatitic bodies: 
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The First occurrence 

It is present at Wadi Qnai El Atshan (loca-
tion 6a - Fig.1). It is found as a pocket of un-
zoned pegmatite body (1 × 3m in dimensions). 
This high radioactivity is mainly attributed to 
the presence of zircon and columbite.

  Zircon (ZrSiO
4
) occurs as subhedral to euhe-

dral crystals, mainly colorless to blackish yel-
low in color. The EDAX analyses of zircon 
crystals indicate the presence of Zr, Si, Hf and 
significant amount of Th and U (Fig.27).

 Columbite [(Fe,Mn)(Nb,Ta)
2
O

6
]. The co-

lumbite-tantalite series are the most abundant 
minerals in the granitic pegmatites associated 
with albite, microcline, lepidolite, and musco-
vite. It was recorded in many localities in the 
world. EDAX analyses of columbite indicate 
that it is distinctly enriched in U contents re-
sulting from the presence of submicroscopic 
uranium inclusions in this mineral and its 
metamict state, but depleted in Mn and REEs 
(Fig. 28). 

The Second occurrence

It was recorded at Wadi Um Shoki 
(location12a- Fig. 1) in an unzoned pegmatite 
body (5m × 20m in dimensions). The radioac-
tive measurements increase along the strike of 
the fault plane (N200E – S200W) cutting this 
body. The high radioactivity is attributed to 
the presence of thorite and uranothorite. Sev-
eral authors reported the presence of thorite 
inclusions in rare metal mineralization and ac-
cessory heavy minerals separated from some 
Egyptian pegmatites (Ali et al., 2005; Abdel 
Warith et al., 2007; Raslan et al., 2010 a&b).

  Thorite (ThSiO
4
), occurs as anhedral, fine 

to very fine black opaque crystals separated 
from Um Shoki pegmatitic body. It was iden-
tified by scanning electron microscope, the 
obtained EDAX spectrum for thorite reflects 
the chemical composition of thorite. These re-
sults indicate that the major elements in tho-
rite are Th and Si. Also, minor amounts of Fe, 
Ca, Al, Mg, and Ti are reported as substitution 
in thorite (Fig. 29).

  Uranothorite (U,Th)SiO
4
) is found as fine 

opaque inclusions. It was separated by bromo-
form, and identified by scanning electron mi-
croscope. The EDAX analyses of uranothorite 
reflect that the major elements are Th, U and 
Si. Minor amounts of Fe, Al, Ca, Pb and Mg 
were reported as substitution in uranothorite 
(Fig. 30). 

�������

�
�Fig.27: EDX and back scattered images of zircon 
of Wadi Qinai El Atshan anomalous pegmatite
�

�
�
Fig. 28: columbite (EDX & XRD) of Wadi Qnai 
El Atshan anomalous pegmatite

�
Fig. 29: thorite of Wadi Um Shoki anomalous 
pegmatite
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�

�Fig. 31: Autunite (EDX & XRD) of Wadi Um 
Misma anomalous pegmatite

�
Fig.30 :uranothorite of Wadi Um Shoki 
anomalous  pegmatite

12%. Y substitutes in small amount for (Ce, 
La) together with minor amounts of Ca and 
less abundantly, Mg, Fe″, Fe″′ (perhaps due 
to oxidation), Al, Zr, Be, and Sm.  Si is often 
reported in amounts up to several percent of 
SiO

2
. The Si has been ascribed to alteration 

or to admixed thorite but may in part be due 
to substitution of Si for P, (Dana, 1963). U is 
generally present in amount up to ~ 1 weight 
percent of U

3
O

8
. Concentrations of UO

2
 in 

granitic monazites rarely exceed 1%. (Cuney 
and Friedrich, 1987). On the other hand, gra-
nitic pegmatites are usually characterized by 
monazites of higher U concentrations e.g., 9.5 
wt% UO

2
 (Gulson and Krogh, 1973) and 15.6 

wt% UO
2
 (Gramaccioli and Segalstad, 1978).

The composition of this mineral in the 
studied anomalous pegmatite at Wadi Um 
Misma is determined by using the ESEM as 
on (Fig. 32). The EDAX spectrum for this 

   Autunite[Ca (UO
2
)

2
(PO

4
)

2
,8-12H

2
O],      Ca 

uranyl phosphate mineral. This secondary 
uranium mineral results from the oxidation 
of primary uranium in hydrothermal veins, 
granites and pegmatites. This mineral is fairly 
common in oxidation zones of most uranium 
deposits (Cesbron et al., 1993). In the studied 
zoned pegmatite of Wadi Um Misma; the au-
tunite crystals are generally characterized by 
their dull luster and present as soft aggregates 
of bright yellow color, sometimes, coated 
with iron oxides of red color; associated with 
amorphous silica forming very soft grains. 
The EDAX analyses data (Fig. 31) confirms 
the chemical composition of autunite. The 
major elements are U, Ca and P, together with 
minor amounts of Fe, Si, Bi and Al.

  Monazite [(Ce,La,Y,Th)(PO
4
)] a phosphate 

mineral essentially of Ce and Th. It is widely 
disseminated as an accessory mineral in gra-
nitic and gneissic metamorphic rocks, detrital 
sands; also, occurs as relatively large crys-
tals in pegmatites (Deer et al., 1992). Th is 
usually present in substitution for (Ce, La). 
The amount of Th present ordinarily ranges 
from a few weight percent of ThO

2
 to 10 or 

The Third occurrence 

It is recorded at Wadi Um Misma (location 
2a- Fig. 1) in a zoned pegmatite body (2 × 4 m 
in dimensions). The anomaly is also increasing 
along the fault plane striking N200E – S200W. 
The high radioactivity is attributed to the pres-
ence of autunite and monazite.

�
Fig. 32: monazite of Wadi Um Misma anomalous 
pegmatite
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anomalous pegmatites revealed the presence 
of secondary uranium mineral (autunite), in 
addition to thorite, uranothorite, zircon, mon-
azite and columbite. Primary and secondary 
radioactive mineralizations indicated that the 
mineralization is not only magmatic, but also 
post-magmatic.
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  علاقة الإشعاعية والمنشأ بين صخور الجرانيت المونزونيتى والأجسام البجماتيتية التي تحتويها 
في منطقة دهب جنوب شرق سيناء – مصر

عبدالمعز على صادق، عبدالهادى احمد عباس و محمد عمر الحسينى

 تقع منطقة الدراسة في الجزء الجنوب الشرقي من شبه جزيرة سيناء على امتداد الجانب الغربي من خليج 
العقبة بين خطى طول  ۳۱″۳۳' ٥۹  - °۳٤'' ′۱۹ N °۳٤    وخطى  عرضE  °۲۸  '۲۷   °۲۸ '۳٥ وهذه 
المنطقة مغطاة بالصخور البركانية وصخور الجابرو الحديث المقطوعة بالصخور الجرانيتية الحديثة التي تحوى 
الأجسام البجماتيتية بأشكالها المختلفة. وهذه الأجسام البجماتيتية منها النطاقى وغير النطاقى وكذلك تتواجد على 
شكل عدسات أو جيوب أو على شكل عروق صغيرة. البعض من هذه الأجسام البجماتيتية تتميز بشذات إشعاعية 

أعلى من الجرانيتات المتداخلة فيها. 

 وقد أوضحت الدراسات الراديومترية للجرانيتات الحديثة أن محتوى اليورانيوم يتراوح من ٦ إلى ۱۱ جزء 
من المليون بينما المحتوى من الثوريوم يتراوح من ۱۳ إلى ۲٦ جزء من المليون, بينما متوسط محتوى اليورانيوم 

و الثوريوم لهذه الأجسام البجماتيتية هو  ۸۸٫٦ ، ۱۰۷٫۹ جزء من المليون على الترتيب.

أثبتت الدراسات الكيميائية لكل من هذه الجرانيتات والأجسام البجماتيتية التي تحويها أنها ذات خصائص عالية 
القلوية تداخلت بن الألواح وناتجة من مجما مصدرها القشرة الارضية متوسطة التمايز.

أثبتت الدراسات المعدنية لهذه الصخورالبجماتيتية أن الشذات العالية ناتجة من تواجد معادن اليورانيوم الثانوية 
وتواجد  والكولومبايت.  والزركون  والمونازيت  واليورانوثورايت  الثوريت  معادن  وجود  وكذلك  الاتونايت  مثل 
المعادن المشعة الاولية والثانوية فى هذه الصخور يعنى أن هذه التمعدنات ليس فقط ذات اصل مجماتى ولكن ربما 

تأثرت بالعمليات اللاحقة.


