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ABSTRACT

The pegmatitic rocks of El Missikat-El Erediya area are granitic pegmatites composed mainly of
potash feldspar and quartz. They are low radioactive rocks without any radioactive minerals and have rare
crystals of zircon, xenotime, cassiterite and violet fluorite that considered as good hostile for the rare earth
elements. El Missikat pegmatite follow the trend of primitive rock, while El Erediya pegmatite is more
evolved proved by lower Ba/Rb ratio (0.048), higher Rb/Sr ratio (187.08) and lower Eu concentrations

(<0.05) rather than El Missikat pegmatite.

The study concluded four reasons for poverty of the

radioelements in the studied pegmatites 1) Consuming of the radioelements in the earlier rocks (granites),
2) Rarity of the post-magmatic processes, 3) The studied pegmatites originated from low-volatile melt and
4) Leachability of uranium by meteoric water as proved by high Th/U ratio and D-factor.

INTRODUCTION

The pegmatitic rocks, accompany-
ing the anomalous granites of Gabal
(G.) El-Missikat and G. El-Erediya, are
characterized by low radioactivity and
low trace and rare earth elements. This
phenomenon pays to study the mysteri-
ous behavior of uranium and thorium in
the pegmatitic rocks of the studied area.
Several authors studied El Missikat and El
Erediya areas e.g. Mohamaden (1996), Om-
ran (1999), Abdallah (2004), Ammar (2007),
Raslan (2009), Shalaby et al. (2010) and El-
Sherif (2013).

Kley (1968) stated that any trace element,
found in a rock, must be generally present as
an integral component of the lattice structure

in one or more of the rock-forming minerals.
Trace elements may also occur as: a) stoi-
chiometric components of certain rare miner-
als, b) surficially adsorbed atoms or ions, c)
anomalous inclusions occupying structural
defect positions or interstices between regu-
lar structural positions, or as d) constituents
of intra-granular fluid inclusions. He added;
there are many factors, including pressure,
Eh, pH, the nature and proportions of coexist-
ing mineral phases, and both the relative and
absolute abundances of all trace elements in
the geochemical environment, that may have
an effect upon the amount of a given element
incorporated in a specific mineral at any given
temperature.

Jahns and Burnham (1969) explained that
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the magma became saturated with water
after initial crystallization of the anhydrous
minerals (feldspar and quartz). Consequently,
a fine-grained aplite margin had been created
retrograding the boiling and then created
a separate aqueous phase in which the large
crystals readily grew. They concluded that
the parental magma of most granitic pegma-
tites crystallizes in three main stages:

a) Crystallization of essentially anhydrous
minerals such as the feldspars and quartz.

b) Crystallization of minerals from both a
silicate liquid and coexisting aqueous fluid
of considerably lower viscosity followed by
rapid diffusion of constituents through the
aqueous fluid and the upward movement of
the fluid phase. All contribute to the forma-
tion of pods and zones of different composi-
tion and texture.

c¢) Crystallization and metasomatism by
aqueous fluids after the crystallization of the
silicate liquid.

Cerny (1982a) proposed four principal
categories of the granitic pegmatites that as-
sociated with late- to post-tectonic granitoid
magmatism or orogenic environment:

1) Abyssal class: Typical of anatectic zones
in kyanite-and sillimanite-bearing upper am-
phibolite to granulite facies of metamorphism;
near-allochthonous; derived by partial melting
of enclosing high-grade metamorphic rocks at
5-8 kbars; locally enriched in U, Th, REE, Nb,
Ti and Zr.

2) Muscovite class: characteristic of Bar-
rovian high-pressure metamorphic facies se-
ries, and hosted by schists of the kyanite +
almandine subfacies of Winkler (1979) alman-
dine-amphibolite facies. They originate by
either anatexis or restricted fractionation of
primitive, more or less autochthonous granites
at 4-6 kbars and consolidate close to the loci
of magma generation; muscovite and feldspar
deposits occasionally carry subordinate Be,
Nb, REE, U and Th.

3) Rare-element class: occur in Abukuma-

type low-pressure metamorphic facies series
generated by fractionation of allochthonous
differentiated granites and consolidated at 2-
4 kbars, mainly in the rocks of the andalusite
+ corderite + muscovite subfacies of Winkler
(1979) corderite-amphibolite facies.

4) Miarolitic class: confined to cupolas of
allochthonous, epizonal to subvolcanic, occa-
sionally hypersolvus granites and their close
vicinity, and consolidated at 1-2 kbars as
fracture-filling veins or pods.

Lagache (1984) studied the natural feldspar
and reported that K and Rb feldspar form a
continuous solid solution series at 400C. His
study of low temperature feldspar shows that
a solvus must exist below 400C to exsolve an
early generation of (K, Rb)-feldspar from
KAISi,0,-RbAISi,O, solid solution sys-
tem.

Teertstra et al. (1998a) identified
the rubidium-rich feldspar as rubicline
that recognized as the Rb-K-analogue
of microcline where Rb>K. Rubidium
feldspars form under low temperature
conditions in the interior zones of many
pollucite in rare-clement granitic peg-
matites; pollucite is Cs-feldspar (Cs-Na
AlSi,0,) and Cs can be replaced metaso-
matically by Rb forming the Rb-feldspar
(Teertstra et al., 1998b).

Larsen (2002) studied the potash feldspars
in two pegmatite fields in Norway and con-
cluded some petrogenetic criteria. He con-
cluded that the concentration of Sr, Ba and Eu
decreases as differentiation proceeds, whereas
the concentration of Rb, Pb and Ga increases.
For Sr, Ba, Rb and Eu, the evolutionary paths
followed by the pegmatites coincide, whereas
for Ga the trends are distinctively different for
the two fields. These features, together with
conspicuous differences in the REE and U
distributions, indicate that pegmatite-forming
melts were derived from different sources.

Abd El-Naby (2008) proposed a two-
stages metallogenetic model for the alteration
processes and uranium mineralization in El-
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Erediya area. The primary uranium miner-
als were formed during the first stage of the
hydrothermal activity that formed jasperoid
veins (130-160 Ma). Then, they were sub-
jected to a late stage of hydrothermal altera-
tion encompassing argillization, dissolution
of iron bearing sulfide minerals, formation of
iron-oxy hydroxides, and corrosion of primary
uranium minerals.

Omran et al. (2014) revealed that there are
three main anomalous shear zones named as
Erl, Er2 and Er3. The most important one
(Erl) has already been checked out by 9 small
trenches. The spectrometric survey of the
trenches reveals that trench No.7 reflect the
highest radioelement concentrations (eU=
4313. 4 pprn, eTh= 424.3 pprn), followed by
trench No.9 (eU=3969 pprn, eTh=326.7 ppm)
followed by trench No.5 (eU= 788.2 ppm and
eTh= 160ppm) and trench No.8 (eU= 595.6
ppm and eTh= 52.5 ppm). They also conclud-
ed that the pegmatite bodies are only found as
small bodies encountered mainly in the pink
granites and in the amphibolite rocks along the
contact zones. They are composed of inter-
growth of orthoclase and quartz and they are
characterized by low level of radioactivity.

AIM OF THE WORK

The present work aims to study the
pegmatitic rocks of El Missikat-El
Erediya area to throw light on the be-
havior of trace and rare earth elements
and to give reasons for depletion of the
radioelements in these rocks.

METHODOLOGY

To perform the aim of the study, micro-
scopic, chemical and mineralogical studies
were carried out in the labs of Nuclear Ma-
terials Authority (NMA). The rocks exam-
ined microscopically by polarized light mi-
croscope attached with digital camera. Trace
elements analyzed by XRF technique while
the REEs and the radioelements analyzed by
inductively coupled plasma-optical emission

spectrometry (ICP-OES).

The radioelements also measured radio-
metrically by using quantitative gamma-ray
spectrometry techniques consisting of a Bicron
scintillation detector Nal (TI) 76x76 mm, her-
metically sealed with the photomultiplier tube
in aluminum housing. The measurements
were carried out in sample plastic containers,
cylindrical in shape, 212.6 cm® volumes with
9.5 cm average diameter and 3 cm height. The
rock sample is crushed to about 1 mm grain
size and then the container is filled with about
300-400 gm of the crushed sample sealed well
and left for at least 21days to accumulate free
radon to attain radioactive equilibrium, (Mato-
lin, 1991).

The heavy minerals were separated by
bromoform and studied by stereo-microscope
and electron scanning environmental micro-
scope (ESEM) and their compositions con-
firmed by EDX analysis.

GEOLOGICAL OUTLINES

The investigated area is bounded by
Lat. 26° 15° and 26° 33’N and Long.
33°15” and 33° 30’E. Gabal El-Missikat
is an oval shaped pluton (covering an area
of about 75 km?), with its maximum length
12.5km trending NW. El Missikat is occu-
pied by the younger granites of late-orogenic
pluton beside the granite gneiss (Fig. 1). The
younger granites intrude the older granitoids
with sharp contact (Fig. 2) but is locally grada-
tional and is marked by the frequent presence
of dykes, pegmatites, silica and quartz veins.

Pegmatites of El Missikat are of limited
distribution and found in two stats, the first is
encountered along the contact zones between
the quartz diorites and the younger granites
and the second is encountered in younger
granite where they form lenticular and small
irregular vein-like bodies (Fig. 3). They are of
variable sizes ranging from few centimeters to
few meters in width and extend for more than
10 meter occasionally (Abu Deif,1985).
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Fig. 1: Geological map of El Missikat-El Erediya area (Abu Dief, 1992)
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Fig. 2: Sharp contact between younger Fig. 3: Vein-like bodies of pegmatite in El

granites (YGr) and older granitoids (OGr) in Missikat younger granite
G. El Missikat
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These rocks are coarse grain size and red-
dish pink color and essentially composed of
K-feldspars and quartz with or without mica.

Gabal El-Erediya (Fig. 1) is oval shaped
pink granite elongated in NW-SE direction
with a length of 6.5 km and width of 2.5 km
(Fig. 4). The granite is dissected by dikes and
veins of aplites, porphyries, pegmatite and
jasper as well as few basaltic dikes. It is fol-
lowed by the formation of pegmatites, ap-
lites, quartz veins and jasperoid veins. The
pegmatite bodies of El Erediya are only found
as small bodies encountered mainly in the pink
granites and in the amphibolite rocks along the
contact zones. They are composed of inter-
growth of orthoclase and quartz (Fig. 5).

PETROGRAPHIC INVESTIGATIONS

Microscopic investigation revealed that
El Missikat and El Erediya pegmatitic rocks
are mostly of granitic composition. El Mis-
sikat pegmatite composed of potash feldspar
and quartz while El Erediya pegmatite com-
posed of potash feldspar and quartz with few
crystals of plagioclase.

In El Missikat pegmatite, the potash feld-
spar present as megacysts of string perthite
and microcline. The contact between the two
crystals is occupied by secondary crystals

o )

Fig. 4: Part of the general Vie of El eia
pink granite
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of quartz and albite (Fig. 6) representing the
third stage of crystallization by metasomatism
that described by Jahns and Burnham (1969).
The rock also contains veinlets of quartz in-
jected along weakness planes (Fig. 7) and ac-
companied by processes of sericitization (Fig.
8) and hematization (Fig. 9).

In El Erediya pegmatite, the potash feld-
spar present as megacysts of microcline per-
thite, patchy perthite and antiperthite; the pro-
cess of albitization is more limited appearing
on the border of antiperthite (Fig. 10). Quartz
and plagioclase (An,) are less common than
the potash feldspar and present as anhedral
crystals where quartz corrodes the albite crys-
tals (Fig. 11).

Accessory minerals are rare in the two
pegmatites represented mainly by zircon that
recorded as fine crystals included in the albite
crystals of El Erediya pegmatite (Fig. 11).

CHEMICAL CHARACTERISTICS

The gamma rays radiometric analysis

that carried out by Omran, et.al., (2014) for
uranium of 34 selected samples of granite
from the Erl shear zone revealed that the U
content reaches up 1712 ppm with an aver-
age 547.2 ppm, while the radiometric analysis
of the same 34 samples revealed that the eU

H

Fig. 5: Pegmatite. body in El Erediya pink
granite
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Fig. 6: Contactboundaries between microcline
and string perthite, the boundary occupied by
secondary quartz in the microcline and albite
in the perthite of El Missikat pegmatite, XPL

Fig. 7: Veinlet of quartz injected in megacryst
of microcline of El Missikat pegmatite, XPL

Fig. 8: Contact between quartz and microcline
marked by sericite of El Missikat pegmatite,
XPL

MOHAMED ABD EL MONSIF and EHAB K. ABU ZEID

Fig. 9: Fractured megacryst of microcline

filled by hematite and sericite of El Missikat
pegmatite, XPL

i
Fig. 10: Contactboundaries between microcline
perthite, patchy perthite and antiperthite; the
boundary occupied by secondary albite in the
antiperthite of El Erediya pegmatite, XPL

content reaches up 1656 ppm with an aver-
age 578.8ppm value and eTh reaches up 193
ppm in the silicified granite with an average
38.75 ppm. On the other hand, the chemical
analysis (XRF) indicates that this granite is
characterized by high concentrations of
some trace elements such as Zr, Zn, Rb, Pb
and Ga while the other trace elements (Cr, Ni,
Ba, V, Sr, Nb, Y and Cu) are of moderate to
low concentrations.

The studied pegmatites have high concen-
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Fig. il: Anhedral quartz corroding albite and
fine crystal of zircon included in albite of El
Erediya pegmatite, XPL
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trations of Rb (up to 995 ppm in El Missikat
and up to 1143 ppm in El Erediya). El Erediya
pegmatite possess higher concentrations of Rb
rather than El Missikat suggesting that the for-
mer is more evolved rather than the latter. Also
they contain high Y-concentrations (up to 281
ppm in EI Missikat and up to 324 ppm in El
Erediya). In the same time, both Rb and Y
are more than twice the corresponding in the
anomalous granite of El Erediya. Zr, Cu, Sr
and Nb are present in appreciable concentra-
tions approaching that of El Erediya anoma-
lous granite. Zr in El Missikat (average 151.5
ppm) is higher than that in El Erediya (136.8
ppm). The other trace elements are relatively

Table 1: Chemical analyses of trace and rare earth elements (ppm) for the pegmatitic

rocks of El Missikat-El Erediya area

El Missikat

Sample ~~TTTTTTTTTTTTTTTTTTTTToToom s
No. 1

Msl Ms2  Ms3 Ms4 Av. !
Trace elements
Ba 83.0 6.0 32.0 4.0 313
Rb 995 153 952 140 5285
Cu 9.0 10.0 9.0 10.0 9.50 |
Sr 3.0 6.0 3.0 6.0 4.50
Y 281 47.0 258 47.0 1583
Zr 145 177 111 173 151.5 |
Nb 27.0 33.0 22.0 32.0 285 |
Pb 260 <20 23.0 <2.0 132 |
Ga 6.0 14.0 7.0 7.0 8.50 !
Zn 35.0 18.0 39.0 14.0 26.5 |
Geochemical parameters :
Ba/Rb 0.083 0.039 0.034 0.285 0.297 | 0.033 0.001 0.023 0.035 0.148 0.048 ! 0.171
Rb/Sr 331.7 255 3173 2.3
REEs
La 6.42 8.66 432 1132 .
Ce 17.1 2455 12.80 31.10 .
Pr 2.50 1.70 2.00 4.70 N
Nd 1144 1790 11.18 24.10 .
Sm 3.90 5.10 4.80 7.50 .33 . . A . . :
Eu 0.30 0.70 0.10 0.30 035 0.01 <0.01 0.01 0.01 0.05 0.02 ; -
Gd 3.90 4.10 2.70 5.56 4.07 | 3.90 0.18 4.10 1.90 0.76 2.17 | --
Tb 0.76 0.60 0.51 0.94 0.70 | 0.69 <0.01 0.74 0.32 0.20 0.39 --
Dy 4.10 2.40 2.83 6.10 3.86 ¢ 4.40 <0.01 4.90 2.10 0.91 1.58 | -
Ho 0.76 0.52 0.74 0.85 0.72 | 0.74 <0.01 0.98 0.40 0.20 0.46 | --
Er 1.72 1.30 1.57 1.38 1.49 i 1.40 0.14 2.10 0.72 0.50 0.97 E -
Yb 0.86 1.10 4.40 1.68 2.01 . 4.90 0.30 2.57 0.39 0.96 1.82 ! --
Lu 0.27 0.07 0.34 0.28 0.24 | 0.50 0.04 0.50 0.04 0.16 0.25 --
> LREE 4546 6271 379 8458 48.19 | 16.1 3.15 23.01 11.06 14.71 13.61 : --
>HREE 8.47 1039 1039 11.23 7.87 | 12.63 0.51 11.79 3.97 2.93 6.37 : --
Radioelements 3
Th 1230 11.20 13.90 8.10 11.38 | <0.01 <0.01 2.00 29.82 14.3 9.22 i --
U <0.01 <0.01 45.0 <0.01 11.23 | <0.01 <0.01 <0.01 40.0 <0.01 8.01 | 547.2

- Detection limit for trace elements is 2 ppm, for REEs & radioelements by (ICP) is 0.01 ppm
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low (Table 1).

The trace elements normalized to chon-
drite (Taylor and McLennan, 1985) and plot-
ted on the spider diagram; the two spiders are
nearly similar except Pb concentrations. Both
El Missikat and El Erediya have high concen-
trations of trace elements rather than the chon-
drite except for Sr that depleted and character-
ized by negative anomaly referring to absence
of plagioclase according to similarity of its
ionic radius to that of calcium ions of the pla-
gioclase (Fig. 12).

The REEs are divided into light and
heavy groups based on their atomic weights.
The light elements group from lanthanum to
gadolinium and the heavy elements group
from terbium to lutetium (Walther, 2005). The
studied pegmatites have low contents of the
rare earth elements; the Y LREEs (48.19 ppm
in El Missikat & 13.61 ppm in El Erediya)
is higher than the YHREEs (8.47 ppm in El
Missikat & 6.37 ppm in El Erediya). Kozlov
(2009) concluded that the high content of
HREE:s is related to a high content of volatiles
and vice versa. Generally, El Missikat pegma-
tite has higher concentrations of the rare earth
elements rather than El Erediya pegmatite
(Table 1).

The chondrite-normalized REEs exhibits
gull wings-pattern for the two pegmatites, the
right wings (Eu, Gd, Tb and Dy) and the center
(Eu) are similar while the left wings (La, Ce,
Pr, Nd and Sm) are slightly different. Both El
Missikat and El Erediya have high concentra-
tions of the rare earth elements rather than the
chondrite except Eu that depleted and charac-
terized by negative anomaly referring to ab-
sence of plagioclase (Fig. 13).

The geochemical ratios Ba/Rb versus Rb/
Sr used to evaluate the degree of evolution of
the granitic pegmatite (Larsen, 2002). The
samples of El Missikat follow the trend of
primitive pegmatite, while those of El Eredi-
ya follow the trend of more evolved pegmatite
(Fig. 14). Eu also used to differentiate be-
tween the primitive and more evolved rocks;
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Fig. 12: Spider diagram of chondrite-
normalized trace elements for the pegmatitic
rocks of EIl Missikat (Ms)-El Erediya (Er)
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it is found to increase in the trend of primitive
granitic pegmatite (El Missikat pegmatite)
and decreases as the Rb/Sr ratio increases in
the direction of evolved pegmatite (El Erediya
pegmatite), (Fig. 15).

The studied pegmatite compared with the
granitic pegmatites of Larsen (2002), they
exhibit higher concentrations of Rb rather
than those of Larsen values and El Erediya
pegmatites have the highest Rb-content (up to
1143 ppm). They have very low Ba and Sr
concentrations and hence the Ba/Rb ratio is
very low and Rb/Sr is very high. The chemi-
cally analyzed uranium and thorium of the
studied pegmatites are relatively high (U up to
45 ppm and Th up to 29.82 ppm) if compared
with the pegmatites of Larsen. Eu in El Mis-
sikat is higher than that of Larsen, while in
El Erediya, it is very low (<0.05 ppm) ,(Table
2).

RADIOACTIVITY AND MINERALOGY

The contents of uranium and thorium in
the studied pegmatites were measured radio-
metrically and they are considered as low ra-
dioactive rocks where eU-content is <13.0 ppm
and eTh-content is <25.0 ppm in El Missikat,
while in El Erediya eU-content is <6.0 ppm
and eTh-content is <14.0 ppm. El Missikat
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2
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(+]
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Fig. 15: Eu-Rb/Sr ratio variation diagram for
the pegmatitic rocks of El Missikat (Ms)-El
Erediya (Er) area

Table 2: Chemical comparison between the
pegmatites of El Missikat-El Erediya area
and the world pegmatites (Larsen, 2002)

Present work |

Element (ppm) Larsen

El Missikat ~ El Erediya | (2002)
Rb T 140-9% 27101431 748874
Ba § 40-83.0 40301 360-576
Sr | 3.0-6.0 <2070|  65.0-99.0
U D <001450  <0.0140.0 |  039-114
Th | 81139  <0.01-2982 1  0.08-031
Eu ! 0107 <0.01-005  0.22-038
Ba/Rb | 0.297 0.048 | 0.601
Rb/Sr 169.2 187.08 | 9.179

pegmatite is characterized by high average Th/
U ratio (5.48) rather than the earth crust ratio
(3.5-4.0), (Greenwood and Earnshaw, 1985),
while El Erediya pegmatite equals this ratio
(3.57). The two ratios indicate that there is
no U-enrichment and the effect of hydrother-
mal solution is subsidiary but uranium may be
leached by the meteoric water especially in
El Missikat. Both of them characterized by
high K-contents (up to 9.27 El Missikat and up
to 10.65 in El Erediya), (Table 3).

The equilibrium state for uranium in the
studied pegmatites also could be deduced from
the D-factor that defined by Hansink (1976) as
the ratio between the chemically determined
uranium (Uc) and the radiometrically deter-
mined one (eU). This factor is very low (<
unity) for most samples of El Missikat pegma-
tite except the sample (Ms3) where D-factor
is calculated as 45.0/<1.0 and equal >45 and
it is very low (< unity) for most samples of El
Erediya pegmatite except the sample (Ms9)
where it is calculated as 40.0/6.0 and equal
6.67 (Table 3).

Plotting of eU versus eTh exhibited posi-
tive relation with strong correlation (Fig. 16)
and Rb versus K also exhibits positive rela-
tion (Fig. 17) referring to the geochemical
coherence controlled by similarity of their va-
lences and ionic radii especially in the highly
differentiated rocks (pegmatites).
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Table 3: Radiometric measurements for the pegmatitic rocks of El Missikat-El

Erediya area

Sample No. eU eTh Ra K eTh/eU D-Factor
(ppm) (ppm) (ppm) (%)

S Msl 13.0 25.0 12.0 9.27 1.92 <0.001
Z Ms2 1.0 4.0 2.0 1.34 4.0 <0.01
= Ms3 <1.0 15.0 9.0 7.05 >15.0 >45
& Ms4 1.0 1.0 2.0 0.76 1.0 <0.01
Average 4.0 11.25 6.25 4.61 5.48
s Eré6 <1.0 4.0 2.0 8.95 >4.0 0.01
§ Er7 <1.0 <1.0 5.0 10.65 1.0 0.01
E Er8 <1.0 4.0 6.0 8.86 >4.0 0.01
=5 Er9 6.0 11.0 6.0 5.32 1.83 6.67

Er10 2.0 14.0 8.0 6.09 7.0 <.005
Average 2.0 6.8 4.14 7.97 3.57 ---

-Detection limit (radiometrically) =1 ppm.
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Fig. 16: eU-eTh variation diagram for the
pegmatitic rocks of El Missikat (Ms)-El
Erediya (Er) area
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Fig. 17: K-Rb variation diagram for the
pegmatitic rocks of El Missikat (Ms)-El
Erediya (Er) area

Mineralogical studies revealed that the
studied pegmatites have rare crystals of the
accessory minerals. These minerals separated
and examined by the stereomicroscope and
their composition recognized by the electron
scanning environmental microscope (ESEM).
The investigation revealed that they are
mainly zircon, xenotime, cassiterite, and violet
fluorite. Zircon recorded as rare minute crys-
tals enclosed in the feldspars and as zirconium
participating yttrium in the xenotime crystals.
The EDX semiquantitative analysis (since
oxygen not measured) of xenotime confirmed
presence of zirconium beside yttrium and
phosphorous as the main constituents; it has
also appreciable percentages of the REEs (Er,
Yb and Dy), (Fig. 18).

Cassiterite is present as reddish brown
specks in the potash feldspar characterized
by presence of Sn and Nb as the main con-
stituents associated with Fe, Ta, and Ti (Fig.
19). Fluorite is rarely recorded in the studied
pegmatites as violet crystals composed mainly
of fluorine and calcium with traces of yttrium
(Fig. 20)

CONCLUSIONS

The pegmatitic rocks of El Missikat-El
Erediya area are granitic pegmatite composed
mainly of potash feldspar and quartz. They
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Fig. 18: ESEM spectrograph and BSE image tailed with EDX
semiquantitative analysis for xenotime included in El Missikat pegmatitic
feldspar
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Fig. 19: ESEM spectrograph and BSE image tailed with EDX
semiquantitative analysis for cassiterite separated from El Erediya granitic
pegmatites.
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Fig. 20: ESEM spectrograph and BSE image tailed with EDX
semiquantitative analysis for violet fluorite separated from El Erediya granitic
pegmatites
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are low radioactive rocks without any ra-
dioactive minerals and have rare crystals of
zircon, xenotime, cassiterite, and violet fluo-
rite that considered as good hostile for the rare
earth elements. The radioelements may be in-
duced in the structure of feldspars or associate
the secondary minerals such as the sericite and
hematite.

The studied pegmatites have high con-
centrations of Rbup to 995 ppm in El Missikat
and up to 1143 ppm in El Erediya). El Erediya
pegmatite possesses higher concentrations of
RbD rather than El Missikat suggesting that
the former is more evolved rather than the lat-
ter. Also they contain high Y-concentrations
(up to 241 in El Missikat and up to 306 ppm in
El Erediya). In the same time, both Rb and Y
are more than twice the corresponding in the
anomalous granite of El Erediya. Zr, Cu, Sr
and Nb are present in appreciable concentra-
tions approaching that of El Erediya anoma-
lous granite; Zr in El Missikat (average 151.5
ppm) is higher than that in El Erediya (136.8
ppm). The other trace elements are relatively
low.

Some samples are Rb-low (in El Missikat
from 14 to 153 ppm and in El Erediya 27
ppm) and others are enriched by Rb (in El
Missikat from 952 to 995 ppm and in El Eredi-
ya from 620 to 1143 ppm). Hence, the author
postulates that the rubidium content of the
pegmatitic feldspar in El Missikat-El Erediya
area may be enriched by metasomatic substi-
tution of K* by Rb"in the potash feldspars.

The studied pegmatites are highly dif-
ferentiated rocks. El Missikat pegmatite fol-
low the trend of primitive rock, while El
Erediya pegmatite is more evolved proved by
lower Ba/Rb ratio (0.048), higher Rb/Sr ratio
(187.08) and lower Eu concentrations (<0.05)
rather than El Missikat pegmatite.

The present work concluded four reasons
for poverty of the radioelements in the studied
pegmatites:

1-The pegmatitic rocks are late-stage mag-
matic rocks; radioelements may be consumed

in the earlier rocks (granites) enhanced by the
low concentrations of the trace and rare earth
elements.

2-The post-magmatic processes (sericiti-
zation, hematization and Rb-enrichment) are
limited and rarely recorded. They are mostly
restricted to the shear zones in El Missikat-El
Erediya granites.

3-Previously mentioned, the melts that
generate the radioactive pegmatites are high-
volatile melts that characterized by wide-
spreading fluorite and rare metals and high
HREEs (Koslov, op. cit.). The studied pegma-
tites originated from low-volatile melt proved
by rarity of the fluorite crystals, complete ab-
sence of the rare metals and low HREEs.

4-Leachability of uranium by meteoric wa-
ter proved by the high eTh/eU ratios especial-
ly in El Missikat where the ratio reached up to
15.0. The D-factor is very low (< unity) for
most samples of El Missikat pegmatite except
the sample (Ms3) where it equals > 45. It is
also very low (< unity) for most samples of
El Erediya pegmatite except the sample (Ms9)
where it equals 6.67. Thus, uranium migrates
from the location of the samples Msl, Ms2
and Ms4 to the location of the sample Ms3
via the fractures and simultaneously for El
Erediya.
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