DELTa JOURHAL OF Soichcs 2008 29, 100- 116 Capyright & By Tanta Univrsity, Egyp

PETROLOGY AND URANIUM DISTRIBUTION IN THE YOUNGER
GRANITES OF GABAL ABU DIAB AREA, EASTERN DESERT, EGYPT

MEDHAT M. EL-MANSI
NUGCLEAR MATERIALE AUTHORITY, .0, BOX = 530 MAAD), CAIRD, EGYET
[Ragaivad: 15 June J005)

ABSTRACT

The afea of Gabal Abu DNab [(about 92 5 ﬁ:m{l is focafed beiween
tatifudes 250 117 and 250 18" N and longifudes 340 11" and 340 17 E.
The younger grantfes of G. Abu Diab are clazsified on pefrographic and
geochamical bases as monzogranites, syenogranites and alkal-faldspar
granftes. They originated from peraluminous, calc-alkaline magma. This
magma was demved from crustal sialic materials durng posi-orogenic
magmatizm, The fiald observalions, the pelrographic charecteristics and
the geochemical features may sugges! that the studied younger granites
infruded in successive puizes sfarled wilh monzogranites and ended

with alkaii-feldspar granites

The enrichment of uranivm in the alkali-feldspar granites is refated to
magmalic procesies, excepl minor locations, which sulfered secondery
processes and [imited redistribution of wuranium. These secondary
processes have leached wranium from [he counlry rocks and even lhe
monzagranites and syenogramites themselves and added i within the

microfrecturas of the alkali-feldspar granites,
INTRODUCTION

The area of Gabal Abu Diab (about 925 km®) is located between
latitudes 25" 11" and 25° 16" N and longitudes 34° 11" and 34° 17" E
{Fig. 1). The area is characterized by rugged topography dug to the
presence of moderate to high mountains. G. Abu Diab (1181 m above
sea level) represents the highest elevation point in the area. The
southern part of the area can be reached using Idfu-Mersa Alam
asphaltic road (160 km from Mersa Alam and 63 km from |dfu) and
turning northward for about 22 km in a well leveled dusty track.

G.Abu Diab forms a belt extending in the NW-SE direction, and is
made of pink granites associated with minor reddish varieties (Amin &f
al., 1954). Using the Rb-Sr method, the age of Abu Diab pink granites
ranges belween 533 Ma (Hashad er al., 1872) and 522 Ma (El-
Manharawy, 1977}. G. Abu Diab younger granites are belonging to the
higher differentiated group (lower K/Rb ratios), which is characterized
by sodic plagioclase and small amounts or absence of biotite (Sayyah
er al., 1873). Abd El-Maksoud (1974} concluded that Abu Diab granites
were intruded during consequent pulses of magmatic aclivity,
depending on the morphofogical and statistical studies of zircons.
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Dardier (1997) classified, petrographically, the younger granites of
Gabal Abu Diab inte biotite granites, perthitic leucogranites and

muscovite granites.

Serpantinites

\ Fault

11E1 Triangulation Point

Fi]. 1: Ganlogic map of Gabal Abu [iab Area, Eastem Desert, Egypt (modified after Dardier, 1837)

The main aims of this work could be summarized as following:

1} Detailed petrographic studies,
2} Deducing the magma type and tectonic seifing of the studied younger

granites, and
3) Studying the factors controlling the distribution of uranium.

Detta J. Sca 2005, 29, 100-116
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GEOLOGIC QOUTLINES

=, Abu Diab is mainly surrounded by sandy plains. It is flanked on the
northeastarn corner and eastern side by the metagabbros and
metasediments, while on the northwesiern and western sides the
serpentinites and metavolcanics exist. Beyond the southern limit of the
mapped area, Gabal Abu Diab s intruding the grey granitoids. The
contacts between the younger granites and the country rocks are very
sharp and usually dip towards the country rocks. Gabal Abu Diab
yvounger granites {(especially the eastern loop) take xenoliths of different
sizes and shapes from the surrounding country rocks.

&, Abu Diab is formed of eastern and western loops forming an oval-
shaped pluton elongated in a MNW - S5E direction. The studied
younger granites are medium- 1o coarse-grained, equigranular or rarely
porphyritic, massive, unfoliated rocks. Abu Diab younger granites could
be further subdivided inlo two separale units. The first unit {eastern
loop) is greyish pink, with characteristic slight foliation. The second unit
pwastern loop) is common and is of pink-red colour. The graniles of the
first unit are dissected by larger number of mafic and felsic dykes in
contrast to those of the first unit. Moreover, the pink-red granites are
highly dissected by quariz and feldspar veinlets, especially along the
northwestern peripheries of the pluton, The pink-red granites intrude
the greyish pink varieties and sometimes carry them as roof pendants.
Three major sets of joints, in decreasing order of abundance, striking E-
W, NW-SE and WNW-ESE and dipping 85” ta N, 10" to SW and 75° to
ME respectivaly are recognized traversing G. Abu Diab granites,

Generally, the granites of G. Abu Diab are characterized by
exfoliation and cavernous weathering with characleristic bouldery
appearance and monumental shapes. Alteration iz mainly represented
by hematization, which renders the granites brick-red colour. On the
other hand, silicification and feldspar metasomatism render the granites
white colour. Other minor alteration features as epidotization,
chioritization, and kaolinization are restricted to faull planes and
contacls.

Faults traversing the area are limited in number. They are of variable
length (0.2 - 7 km) with verical or steep dips. Two main perpendicular
trends have been recognized; they are MN40°W-S40°E and NSO"E-
S50°W. Dykes invading the mapped lithologic units are numerous and
are of variable length and thickness. They whether felsic or mafic, are

[eka J. Sol, 2005, 28, 100-116
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rectilinear with parallel walls and occur in swarms of strike varying
between NNE-SSW and NW-SE with vertical or steep dips (60°-807) to
the MW and ME. The felsic ones are of more resislance to weathering
than the enclosing rocks and usually give rise to spines and ridges

PETROGRAPHY

Thirty-four thin sections, representing different varieties of the studied
younger granites, were chosen for petrographic studies. The younger
granites, in the studied area, could be classilied into the following rock
types:

& Monzogranites,

B. Syenogranites, and

C. Alkali-feldspar graniles.

A, Monzogranites

Monzegranites are composed of perthites (about 35.39 %), quanz
(about 26.15 %), plagioclase (about 28.48 %) and biolite {about £.18
%) as essential minerals. Apatite, titanite and opaques are AcCessOry
minerals {about 1.79 %), while chlorite, kaolinite and muscovite are
secondary minerals.

Perthites occur as subhedral to anhedral crystals ranging in size
from about 0.28 mm lo 2.56 mm across, They are generally of patchy
and flame-like types (Fig. 2). Microcling perthite is rarely observed.
Perthiles are slightly kaolinized and sericitized. Few perthile crystals
are corroded by quartz and fresh plagioclase crystals, especially along
their peripheries and cleavage planes.

Quartz is found as anhedral crystals of various sizes, ranging from
0.2 to 2.85 mm across. Quartz can be differantiated into two farms.
The first and the most abundant form is coarse containing fine
inclusions of clay minerals and iron oxides, especially along peripheries
and are characterized by irregular or sutured boundaries. This indicates
that there was earlier quarz, which was overgrown during a process of
silicification, They sometimes show undulose extinction and cracking
{Fig. 3) due to local deformation. The second form is undeformed, fine-
grained, which may represent a second crystallization stage. Generally,
quartz increases in volume with increasing grade of alteration.

Plagioclase presents in variable modal proportions, but is generally
less abundant than perthites. The presence of lwo feldspar phases,
perthites and sodic plagioclase, suggests thal these granites are mostly

Dela J. &ci, 200G, 29, 100-1186
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subsolvus and crystallized under high water pressure {(Gresnberg,
1981). Plagioclase occurs as anhedral to subhedral tabular crystals
ranging in size from about 0.25 mm to 2.75 mm across. Some
plagioclase crystals are engulfed poikilitically In biotite and perthite,
while others corrode perthite and other plagioclase crystals, indicating
more than one plagioclase generation. This could be proved by the
cracking and glide twinning (Fig. 4) of some older plagioclase crystals,
while others show clear simple and lamellar twinning. Most plagioclase
crystals show selective alteration, where their cores are wsually more
altered than the outer rims (Fig. 5).

Flamea-type orthoclase perhite showing simple twinning, monzogranites, TN,
Fig.3 Highly cracked quartz showing undulose extinclion, monzogranites, C.M
Fig.4 Plagioclase showing glide twinning, monzagranitas, .M.

Fig.5 Plaglociase with slightly attered cores, monzogranites, C.N

Fig.G: Slightly altered biodite flake, monzegranites, C.M

Fig.7: Highly altered (chioritized) biotite, monzogranites, P.L.

Detta J. Scl. 20065, 29, 100-116
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Biotite occurs as medium, slightly curved to highly kinked, Irregular
flakes. The biotite flakes are slightly {Fig. B) or completely (Fig.7)
gltered to chiorite, especially along peripheries + and  cleavage
planes. Al higher grades of alteration, muscovite is formed, The
alteration is accompanied by releasing of iron oxides along peripheries
and cleavage plangs.

Apalite Is found as minute euhedral prismatic and neadle-like crystals
included in quartz and biotite. Tilanite is found as small anhedral to subhedral
sphenoid and elongated crystals showing high cracks. It corrodes feldspars and
biotite and is coroded by quartz. lren oxides are found as small irregular
patches scattered in the rock. Also, they are found as finy Inclusions in mica,

titanite. quartz and feldspars.

B. Syenogranites

Syenogranites are equigranuiar, coarse- 10 medium-grained, composed of
perthites (about 51.56 %), quarz {about 32 51 %), plagiociase (about 13.48 %)
and subordinate amount of mica (about 1.27 %) as essential minerals. The
accessory minerals (about 1.15 %) are very rars and are mainly represented by
iron_ oxides with few zircon crystals. The secondary minerals are mainly
represented by kaolinite, sericite, chlonte and epidole.

Generally, the syenogranites have the same mineral composition and the
same texture of the monzogranites, but with some differences that could be
summarized as follows:

1. Alkali feldspars are highly exceeding plagioclase. In some sampes,

plagioclase becomes very rare.

5 RBiotite is found in subordinate amount as very small elongated flakes and
sometimes becomes completely absent.

3. Phlogopite Is observed with biotite in many gamples. Their flakes are
sometimes stained with reddish brown colourafion due to fron oides
smear along ceavage planes.

4. Syenogranites possess more zircon (Fig. 8}, fluorite and apalite crystals
than menzogranites, suggesting thal syenograniles prginated from
magma richer In Zr, F and PO All previously mentioned minerals are
usually surrounded by wide plecchroic haloes (Fig. %), suggesting that the
syencgianites originated from magma fch in radio elements (El-Mansi,
1996},

& Titanite and apatite are very rare or completely absent.

&, Syenograniles, generally, show |ess deforrmation. less undulose extinction
in quartz, less granulation along crystal margins, less fracturing in

Dt J. Sai. 2006, 29, 100114
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perthites (Figs. 10 and 11) and more conspicuous twinning in plagiodlase
(Figs. 12 and 13) than the monzogranites. Accordingly, the syencgranites
may represent a later phase after the intrusion of monzogranites.,

Fig. & Quafz enclosing  two Zrcon  crystals, which show namow  plecchrolc  hao,
Eyenogranites, O H.

Fig. 3 Zircon causing wide pleochroic halo in phiogopite, syenagrandes, C.M,

Fi3.i0  Zmply twined flame-fype arthoclasa perihite, syenograntes, © M,

Fig11:* Palchy-type orthocinse perthie comroded by quarkz, syenagranites, ©.H.

Fig12: Plagicclse showing conspicusus simple and lamellar tsinning, syenograntes, oM.

Fig.13: Plagicclase showing panicline finning, syancoranites, ©o.H.

DreKa J, Sci. 2008, 29, 100-118
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C. Alkali-feldspar granites _
Alkali-feldspar granites are generally equigranular, medium- to coarse-
grained with hypidiomorphic fexture. They are composed of alkali
feldspars {about 58 68 %), quariz {about 30.84 %), plagioclase {aboul
7.2 %) and muscovite (about 2.1 %) with subordinate amount of biotite
fabout 0.2 %) as essential minerals. The accessory minerals (about
1.18%) are zircon, apatite, lepidolite, fluorite and iron oxides,

Alkali feldspars are represented by orthoclase and microcline
perthites as well as non-perthitic microcline. Orthoclase perthite occurs
as subhedral to anhedral prismatic ¢ryslals ranging in size from 0.3 mm
to 2.8 mm across. They are of flame-, string- and patchy-type (Figs. 14
and 15) and sometimes show simple twinning. They usually enclose
plagioclase, quartz and micas and are corroded by guartz. Microcline
perthite occurs as subhedral crystals ranging in size from 0.2 mm to 2.6
mm across. They corrode plagioclase and orthoclase perthite and
include quartz poikilitically. Cracks in perthite facilitate attacking of late
iran-rich solutions, which cause iron staining and give the rock its red
colouration., These cracks are somelimes empty or filled with iron
oxides andf/or secondary muscovite. Non-perthitic coarse microcline
crystals show conspicuous crosshatched twinning. These crystals
corrode quartz, feldspars and muscovite. The presence of microcline
crystals may indicale a phase of K-metasomatism,

Cluartz crystals range in size from 0.2 mm to 3.1 mm across. |
usually contains Inclusions of apatite, zircon and muscovite. They
corrode plagioclase, mica and perthites (Fig. 16). Also, small quartz
crystals are formed as fracture fillings. Undulose extinclion is
completely absent, indicating that this rock is affected by stresses much
lower than the maonzogranites and the syenogranites. The cracked
quartz crystals are very rare and are restricied to the faull planes; the
cracks, if present, are usually filled with iron axides.

Plagiociase is found as small subhedral to euhedral tabular crystals
ranging in size from 0.3 mm to 24 mm across. In some samples,
plagioclase is 8 minor phase and occurs mostly as a component of the
perthite, The majority of crystals show clear lamellar twinning without
visible alteration.

Muscovite is found as irregular medium flakes, corroded by quartz
and perthites (Fig. 17). Some muscovile flakes show pleochroic haloes.

Ceatta J Sci. 20045, 26 100-116
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Il 15 sometimes encountered as secondary mineral filling cracks or
replacing feldspars. Im some cases, muscovite flakes appear {o be
squeezed and deformed due to teclonic stresses or secondary growihs
of feldspars and quartz crystals.  This indicates the primary nature of
muscovite, Biolite occurs rarely as small Irregular flakes, corroded by
quartz, feldspars and fluorte, Lepidolite is found as yellow, elongated,
fan-shaped or leaf-like flakes. They occupy the interstitial spaces
belween the essential minerals and corrode plagioclase, guartz and
perthites.

Fig.14;
Fig-15:
Fig. 16:
Fig. 17
Fig, 18
Fig. 1%

Siring-type crthoclase perthite, alkall feldspar granibes, © N

Flame- and palchy 1ype orthoclase perthite, alkaii feldspar granibes, .M.

Flame-type orthoclase perthite caroded by quarks, alali feldspar granites, G.N
Frimary muscovile flake coroded by quarntz and feldspar, alkad fefdspar granites, C_H.
Matamicted zircon surmaunded by wide pleschraic halo, alkali feldspar granites, P L
Sgvaral neadle-llke apatte crystais enclosed in quarlz, alkali feldspar granibes P L.

Della . Sei 2005 29, 10118
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Zircon occurs in a very minor amount as subhedral 1o euhedral
prismatic crystals ranging in size from 0.04 mm to 0.2 mm across. It is
found as inclusions in quartz and biotite (Fig. 18). Zircon crystals are
usually cloudy and rimmed with iron oxides. Clusters of tiny apatite
{(Fig. 19) crystals are commaon in quartz crystals. Fluorite is found as
anhedral fine crystals. They are usually colourless with faint green
colour. Fluorite is usually associated with iron oxides andfor carroding

micas and feldspars.

GEOCHEMISTRY

Twelve samples representing the studied Yyounger granites were
selected in order to identify the magma type and tectonic setting. The
major elements were determined by wet chemical analysis technigue
(Shapiro and Brannock, 1962). Thorium was determined spectro-
photometrically using Arsenazo 1l technigue. Uranium was analyzed
using U-Laser analyzer technigue, while the other trace elements were
determined using XRF technigue. The results of analysis and GIPW-
norms as well as some geochemical ratios are given in table [1).

A. Geochemical characteristics

The studied younger granites are characterized by relatively high silica
contents (72.09 — 76.31 wi. %) except one sample of monzogranites
showing Si0: of 70.69 wi. %, The calcium conlenls decrease gradually
fram monzegranites to syenogranites and reach the lowest valuas in the
alkali-feldspar granites, which show CaO contenls ranging between
0.21 and 0.43 wt. %. Thus, the alkali-feldspar granites ara considered
as low-calcium granites, and consequently they may possess uranium
mineralization {Assaf ef al., 1997, Dardier, 1997, Maharem, 1899 and
El-Mansi ef al.. in press).

The three types of younger granites show Fe.04/FeQ ratios more
than one indicating that these granites have tendency toward the
oxidizing conditions {Cox et al. 1978). Moreover, Ihe same authors
concluded that Ma.,0/K.O ratios are less than one in the granitoids of
crustal origin, but range from 1 to 4.5 in granitoids of mantle origin. The
studied younger granites show MNa.Q/K.O ratios less than ane
suggesting, crustal origin  (partial anatexis of pre-existing crustal
materiais). Only the monzogranites show Na,O/K;O greater than one
but less than 1.15 this slight excess may be attributed to the
contamination with country rocks during crystallization. This conclusion

Niglka 1 S NS 78 100-116
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is supported in the field by the presence of numerous xenoliths of the
country rocks in the eastern loop (monzogranites of grayish pink colour)
of G, Abu Diab

Table (1) Major cxdes (wl %), CIPW-nerm and rece elements (ppm} 88 Wel &2 soma
geochamical parameters for the Stedied grandic rocks

Raock _ ] Alkali-feldspar
type Monzogranites Syenogranites graniles

Eaenplatie. | 1 2 3 q 5 5 e T
Symbal ™ & - - a o + + & +

(=}
Major Oxides (wi. %)
230 TLS TORD T2E4 T4ZT T4.24 TR0 RIS T4ER THO0E TEIR TEM

Tio, |28 081 o 04 00RO 008 BN 03 004 00 M
Al 1354 BB4 1308 A0 139 1282 1360 1383 1405 1474 1381 1Z24B
Faqid, 158 1.3 1800 184 042 1564 1562 043 OVE 08 0 062
Fal 143 116 o 12 083 067 0.4 03 &5 045 022 D026
i1 s 1n] o 044 007 012 006 01 008 008 003 003 D42 006
7y o] 052 073 074 043 047 046 0B 045 028 0% 006 0
Calh 13 1% 404 142 082 0B OTE 061 43 021 038 038
Ma;0 302 78 394 318 430 3@2  3BE G A T4 491 494
el 32 333 AT) 39 488 412 402 401 468 453 48 4TE
P00, &2 @3 0,27 036 o008 047 048 008 008 005 005 008
L. 143 149 160 488 063 0B0 03 067 058 06 LT 0E
Tokal 9984 Sh@) 09962 B59.B9 S50 PO.AS ERS BAM D006 9998 5954 5953

CIPW- norm

0 002 B0 3102 4594 977 4B o358 5830 3246 0280 F.41 3347
oy 1907 ARBT 2247 184 2745 2486 02 XM 275 2948 298 2847
Ab MEErF 2R FEEE 2742 3673 ZDEZ 2ZAT 1B MAT 3E3 MGOT 3608
AR 308 409 744 S48 25T 3 282 Z7TE 468 OTE 481 1.3
i 447 04 <] i 013 08 18 X35 17E 2857 076 L]
Hy 13 273 1B4 27 W2 148 24 O0TZ 082 4% Oy 08
e 1168 154 14 184 133 23 225 083 146 123 045 083
He o8 a ooF 1] =] 1] Li] ] o o a ouaT
i 181 12 086 023 045 04T 012 048 006 006 Q0F 008
ap 1,62 o738 0.6 .8 B 03 o3 4411 043 KT 11 DB
ol PEB1 HE3E ATAE G708 S3ES 98T S047 8135 B4.27 BIAT 5629 M98

Trace elements {
T4EE  ea0  4uk  G&7 389 286 zu_Egsmm_’ﬁ_tﬁT

R #5 45 a1 58 184 185 03 2 295
GSr 134 1032 126 160 T4 - | g 5 48
Y == 14 -] 2% TE 43 BA 40 E2 ]
r 19 T4 a1 68 168 MME BT X3 1 258 186 xg
e |2 B0 ®m & 103 M5 M 108 1149
17 2 105
4.1 0.3 Tim

L

41 35 i
124 145 a4

Geochemical ratios

FaO,Fe0| 14 147 188 08 111 23 181 119 18 187 141 248
MaOfke0 | 082 44 106 1068 634 083 0% 082 087 076 GE2 0BT
RS 062 035 O0B4 03 249 236 146 3T T3 368 G0 BI3
Frar 08 038 073 042 2IF 3E1 1 43 e Boz 3R N6
HKiRb AEE E24Z INED J6E4 2045 2234 3302 1654 1621 2139 1388 1334
Thil! 474 B3 511 415 206 308 237 337 13 125 160 144

U 38 3B 4E
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The differentiation index (D.l. = @ + Or + Ab; Thranton and Tuttle,
1960) values increase gradually from maonzogranites (85.4 - 88) to
syenogranites (90.5 - 93.7) and reach the highest values in the case of
alkali-feldspar granites {94 - 97). Also, Rb/Sr and Zd/Sr ratios show
increasing in the same frend.

Generally, the studied three granitic lypes can be considered as highly
differentiated granites. The granitic rocks derived from upper mantle show K/Rb
ratios ranging between 700 and 1500, while the granitic rocks derived from
sialic crustal materials show lower ratios (Heier, 1973). In this work, the studied
younger granites show K/Rb ratios less than 380 confirming a crustal ongin.

B. Geochemical classification, magma type and tectonic setting

On Streckeisen and Le Maitre (1979) diagram, the studied younger granites plot
in the monzogranite, syenogranite and alkali-feldspar granite fields (Fig. 20a).
The siudied younger granites originated from calc-alkaling (Fig. 20b)
peraluminous (Fig. 20c) magma. They are considered as S-lype granites (Fig.
20d) derived from crustal sialic materials during post-orogenic magmatism
(Figs. 20e}.

The crustal thickness during the emplacement of the monzogranites ranges
between 20 and 30 km, while both syenogranites and alkali-feldspar granites
originated in @ crust of thickness greater than 30 km (Fig. 20f). It is worth to
mamticn that the alkali-fekdspar granites emplacad in a crust of slightly greater
thickness than the syenogranites. Starting with monzogranites to syenogranites
and finally with the alkali-feldspar granites, the crustal thickness increases
gradually, suggesting that the studied younger granites intruded in successive
pulses,

DISTRIBUTION OF URAMNILIM

Alkali-feldspar granites show high uranium contents (62.5 to 81 ppm) relative to
those of monzogranites (3.8 to 4.5 ppm) and syenogranites (8.3 1o 13.4 ppm).
Generally, U, Th, Zr and Rb behave compatibly in granitic melt, so that where
uranium concentration is controlled by magmatic processes, these elements
woukd be expected to increase (Brigueu ef &l. 1984; El-Mansi, 1993; Dardier,
1997 and El-Mansi et al., in press). In the studied alkali-feldspar granites, the
excess in Zr, Th, D.1., Ro/Sr and Zr/Sr is accompanied by conspicuous excess
in uranium {Fig. 21). The results indicate magmatic orgin of uranium. In other
wiords, the alkali-feldspar granites originated from magma rich in uranivm,
Mormally, Th is three limes as abundant as U in granitic rocks (Rogers and
Adams, 1969). When Th/U ratio is disturbed, it indicates addition or removal of
uranium because thorium is relatively stable during post magmatic processes,

Dedta . Sl 2005, 289, 100114
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Fig. 2 Classification, magma type and lectonis setting of the studied younger granites.
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The studied monzogranites show Th/U ratios ranging between 4.15
and 553 (Fig. 21), suggesting uranium leaching, while these ralios range
between 2.97 and 3.37 in syenogranites suggesting slight uranium leaching.
i the other hand, the alkali-feldspar granites show ratios ranging belween
1.25 and 1.68 suggesting uranium addition during post magmatic {secondary}

OroCesses,

CONCLUSIONS

The studied younger granites are classified as monzogranites, syenogranites
and alkali-feldspar granites. They orginated from peraluminous calc-alkaline
magma. They are considered as S-type granites, derived from crustal sialic
materials during post-orogenic magmatism. The crustal thickness during the
emplacement of monzogranites ranges from 20 to 30 km, while both
syanogranites and alkali-feldspar granites originaled in a crust of thickness
greater than 30 km.

The alkali-feldspar granites are considered as low Ca-granites. They
possess high U-contents relative to those of monzogranites and syenogranites.
The magma from which alkali-feldspar granites originated is rich In U. The
enrichment of U is not only relaled to magmatic processes but also due to
secondary processes, These secondary processes have leached uranium from
the country rocks and even the monzogranites and syenogranites themselves
and added it to the alkali-fekdspar granites.

From the previous discussion, it is concluded that the studied youmger
aranites are uraniferous granites enriched in both uranium and thorium. This
enrichment is related to magmatic origin except minor locations, which suffered
sacondary processaes leading to limited redistribution of uranium.
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