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ABSTRACT

The present work desis with the plulonic suile of Gabal Aby Durba-
Gabsl Aby Haswa area in the southwestern parl of Sinal along the Gulf
of Suaz. Il comprise an slongale granitoid belt covering coffectively
ahoul ABkm® and frending NW. This suile comprises (wo phases of
granitoids where phase Il younger granites fgranadicrites) and phase N
{monzogranite and alkal rfeldspar granite). infruded into daciie,
rhyodacita, rhyolite and equivaisn! pyroclastics of fhe Dokkah wolcahic
type.

Geochemically, the granitoids of Gabal Abu Durba- zabal-Abu Haswa
area seam to have originated from metaluminous (o peraluminous calc-
ailkaline magmas with many chemical fealuras gimilar fo I-lype granites.
Tha granftolditic magmas werd devaloped in an igland arc tectonro
zafting whears the granilic oftés wers daveloped in & within-plate
isctonic safting. The studied granitcids wers gensraled ai somawhat
intermediate depths (§-21 km) equivalent fo 3-7 Kb under tempéralure
ranglng from TE0%-840° This is consistant with the high K/Rb ratios, and
the low K/Bs ralios indicate involvemant of ecean sediments in magma
generation.

The concantrations of U and Th in the graniloid rocks wers controlled
by magmalic processes which are clear from the positive relalion
palween U and Th and U-Zr in addifion to weak negative  relation
bafwean U and K/RD observed. They are also conlrofied by the prasenco
of some accessory minerals (zircon and apatis) and iron oxtdes. lron
oxides and hydroxides are known le absorb U from circulating fluids.

INTRODUCTION

The Gabal Abu Durba and Gabal Abu Haswa granites form an elongate
pelt trending NW in the southwestern part of Sinal along the eastern
side of Gulf of Suez (Fig.1). Tha area lies between long. 33° 16" 1o 33"
26" E and lat. 28° 25° to 28° 33" N. Gabal Abu Durba covers an area of
about 20 km* (10 x2 km), whereas Gabal Abu Haswa covers an area of
. aboul 15 km2 (5x3 km) which extends southwards outside the study
area.

Gabal Abu Durba is mapped in the geolagical map of Sinai, Sheet
no.i. scale 1:250000, published by the Egypiian Geological Survey
(1994) as coarse (o medium grained alkali granites wheraas the
northeastern part of Gabal Abu Haswa is mapped as coarse to medium
grained alkali granites while the weslem part is mapped as medium
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grained monzogranite. In the map published by Conco, 1:500,000, NH
3G, 1887, the northern and southemn parts of Gabal Abu Durba is
represented by pink granites that is calc-alkaline and weakly deformed
granites. whereas the central part is mapped as rhyolite to alkali
feldspar rhyalite of Katherina volcanics that are dissected by Terliary
basaltic dykes and flows. The Gabal Abu Haswa, on the other hand, is
mapped as pink granites of calc-alkaline nature and is dissected by
Tertiary basallic dyvkes and flow,

According to El Bialy (1998), Gabal Abu Durba granites perlain o
phasa | younger granites {coarse to medium grained [eucogranites and
muscovite granites). The souipern part of Gabal Abu Haswa pertains to
phase |l younger granites [(biotite granodiorite and porphyritic biotite
granites), whereas the northern part pertain to phase [l younger
granites These granitoid rocks are intruded into valecanics mainly from
pyroclastics, rhyalite and granite porphyrias.

The present work aims to study the geology, petrology, geochemistry
and petrogeneasis of the granitoid rocks in Gabal Abu Durba and Gabal
Abu Haswa.

Geologic Setting
El Bialy (1998} studied the basement rocks of G. Abu Durba-G. Abu
Haswa area comprising the following units from oldest: younger
granites phase Il, younger granites phase ||, post-granitic dykes, acidic
porphyries, pyroclastics and |lava flows of Tertiary basalis.

The present study shows that the northern part of G Abu Durba is
occupied by phase |l younger gamites (granodiorite) (Flg. 2a), Intruded
inte wvoicanics of Dokhan type (Fig. 2b) and sends off-shoots and
apophyses into the Dokhan volcanics (Fig. 2c.). The Dokhan volcanics
comprise mainly dacites, rhyodacites, rhyolites and their equivalent
pyroclastics (Fig. 2d, e). The Dokhan volcanics and younger granites
are dissected by post-granite basic dykes of Tertiary age trending MW
(Fig. 2b.). The phase Il younger granites {mozogranites) located at the
south-eastern part of G Abu Durba and are intruded inte volcanics of
Dokhan type (Fig. 2f ). The Gabal Abu Haswa, on the other hand, is
mainly composed of Phase |l younger garnites (granodiorite) which is
intruded by phase Il younger graniles (monzogranites and alkali
feldspar granites).

Field work- and petrography indicate that the area is occupied by the
following rock wunits from the oldest; Dokhan wvolcanics, Fhase |l
younger granites, Phase il younger granites, post-granile basic dykes

Contta . Sel. 2005, 29, 136-155
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of Terliary age. This rock unit sequence is not canformable with the
sequence reported by El Bialy (1998).

structural setting of the area a suggested by Moustafa and Khalil
(1987) from their study of the Durba- Araba fault (DAF), as &
representative of the north-norheast set af obligue faults (paralizl Lo
the left-lateral Dead Sea faull) affecting the Suez rift. indicates that the
fault which bound the area from the eastis strike-slip fault with four
kilometer of left-lateral displacement and dissecls rocks of Frecambrian
to Early Miocene age, Field evidence indicate thatl the lefi-lataral slip on
he DAE took place after the Lower Miocene Rudies carbonate rocks
were deposiled. The DAF post-dates the opening of the rifl and it is
probable that might have been formed In early rifting {Oligo-Miocene)
stage as normal fault thal was rejuvenated as a left -lateral strike slip
rault. Moustafa and Khalil (1987) interprete thal three north to north-
northwest trending faults branch from Durba-Araba fault (DAF) and
dissect the Gebel Abu Durba block. G, Abu Durba block is bounded on
the west by a north- northwest clysmic fault parallel to the Gulf of Suez.

The present work aims to study the geoclogy, petrology. gaochemistry
and petrogenesis of the granitoid rocks in Gabal Abu Durba-Gabal Abu
Haswa area.

Petrography

Granodiorites

These rocks are exposed al G. Abu Durba and G. Abu Haswa and they
have coarse grained hypidiomerphic granular texlure and some varities
show cataclasis and deformation to give augen, foliation and mylonitic
textures (Fig. 3a). It is composed mainly of plagiociase, quartz, alkali
faldspar and biotite. Plagioclases are mainly andesing in compaosition
with maore sodic rim forming porphyritic texture. | forms subhedral to
anhedral crystals with simple carlsbad iwinning and sometimes
sericitized. Plagioclases contain inclusions of biotite and iron oxide
grains. It may be also present as inclusion within the micraperthite.
quartz occurs as large cryslals or as small interstitial grains. Potash
. feldspars are include orthociase and microperthite. Biotite crysials are
reddish brown colour with strong pleochroic from yellowish brown to
dark reddish brown. They occur as shor small crystals or as euhedral
tabular crystals and sometimes as folded and bent laths and altered o
chlorite .

_ Delta J. Sel. 2005, 29,136- 155
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Monzogranites

These rocks are exposed at the southern part of G. Abu Durba and in
the western parl of G. Abu Haswa. They are composed of guartz,
plagioclases, microcline and perthites together with variable proportion
of biotite. Iron oxide, sphene and zircon are the main AcCessOries
whereas chlorite is the main secondary mineral. petrographic features
include myrmekitic and graphic textures in porphyritic types (Fig. ib),
Hypidiomephic texture is common in these rocks (Fig. 3c), whereas
some varitias show foliation and protomylonitic texture. Quartz occurs
as interstitial grains or as larger interlocked erystals. It occurs in the
mechanical shearing varities as small highly strained and shows
undulatory extinction. Alkali feldspars are represented by microcline,
microperthite and mesoperthite. It occurs as megacrysis in vein and
zoned perthite forms. Plagioclases are mainly of oligoclase compasition
and occur as subhedral to anhedral crystals. They show simple
twinning and are partly sericitized in the cores of crystal, Biotite occurs
as subhedral green crystals partly altered to chlorite. It shows strong
pleochroism with X= yellowish green, and Y=2Z= dark grean. Zircon and
apalite occur a5 small prismatic crystals included in biotite crystals.

Alkali Feldspar Granites

The alkali feldspar granites occur in the northeastern part of Gabal Abu
Haswa. The rocks are coarse grained, massive of pale pink to white
colour. They are characterized by hypidiomorphic—-granular texture and
some varities are porphyritic. They consist essentially of potash
faldspars, quartz and plagioclases. Flourite, zircon and apatite are the
common accessory minerais, Potash Feldspars form euhedral 1o
subhedral crystals and are represented mainly by perthite and minor
microcline. The perthite is mainly represented by microcline
microperthite (exsolution type) and contains inclusions of Irmegular
gquartz and plagioclase . Is actively replaced by plagloclase which |s
marked by lobate leaf-like myrmekitic texture and sometimes exhibit
_vein perthitic form (Fig. 3d). The alkali faldspars in the porphyritic
varities represent the main constituent and occur in the groundmass
and as phenocrysts (Fig. 3e). It is represented by arthoclase and
microcline microperthite in less developed habit. Quariz forms anhedral
to subhedral crystals filling the Interstices belween the feldspar
crystals. It contains inclusions of plagiociase, apalite and zircon.
Plagicclases are commonly cligoclase and albite and forms twinned
iabular crystals according to aibite and carisbad laws.

- Dela J. Scl. 2005, 20,136 155
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Microgranites

The microgranites is grey to buff in colour with fine grained granular
texture. They consists of potash feldspar, quartz and plagioclase having
graphic, myrmekitic texture (Fig. 3f). Iron oxides and zircon are
common accessory minerals while the kaolinite represents the
secondary mineral. Potash feldspars occur as is a major constituent
represented by orthoclase and perthites commonly Intergrown wilh
quariz having graphic, texture. Plagioclase occurs as anhedral to
subhedral crystals and mainly albite and oligeclase. Quartz 5 a
commaon constituents and occurs either as anhedral to subhedral
interstial grains or as inclusions in aikali feldspars,

Geochemistry

In this section, it is intended to determine the petrochemical features of
granitoid rocks of G. Abu Durba- G. Abu Haswa area and 1o solve the
genetic relation between these rocks. Also, to determine the magma
types and the tectonic settings under which these granilold magmas
were generated, To achleve these objectives, 17samples including 5.
Abu Durba (7 samples) and G. Abu Haswa (10 samples), weare
chemically analyzed in the laboratory of Nuclear Material Authority
(MMA) for major oxides (wet chemistry) and the trace elements Rb, Sr,
Ba, ¥, Zr, Nb, Cu, Zn, Ni, Co, Cr, ¥V and Ga. by XRF technique. The
analytical results of the major oxides and trace elamenls are shown in
Tables {1 and 2). The tables also show the CIPW nermatlve
compositions and some petrochemical parametars.

Geoachemical Classification

Middiemost (1985} used the binary relation between Si0; and
Na 0+K;0 (wi%) to differentiate between different plutonic rock types
shown in (Fig. 4 ). It is clear from the figure thal the studied samples of
. Abu Durba plolted in the grancdiorite and granite fields but the
samples of G, Abu Haswa area are lie in the alkali granite, granite and
granodiorite fields.

The total alkali-silica (TAS) of Le Maitre, {1989) {Fig. 5} shows that
the granodiorites of of G. Abu Durba plot in the tonalite field, and those
of G. Abu Haswa plot in the granodiorite fleld. The studied granites plot
in the granite fiald.

The studied granitoids can also be classified according lo their
normative Ab, An, and Or contenis using the following diagrams.

Defta J. Gl 2005, 28, 138-155
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The (Or-Ab-An) diagram of Hitannen, (1963), shown in (Flg. B),
indicates that the granodiorites of G. Abu Durba and those of G. Abu
Haswa plot in the monzonite field but the studied granites of G. Abu
Durba and those of G. Abu Haswa plot in the quartz mozonite and
granite fields.

The {Ab-An -Or) diagram of Streckeisen (1976}, shown in (Fig. 7)
indicates the studied granitoids of G. Abu Durba plet in the granodiorite
and mozogranite fields but those of G. Abu Haswa plot in the
granodiorite, manzogranite and alkall feldspar granite fields. -

Ty (1 Chervdead saadyr of eajny Al feurnr elve e o qranlizh rocks of Gudal Al Prorhia mit

__v_ﬂumdjnmc Bl B |
5 M. | SAI | BAIME | SAI | 3AZ TAMS | SALNE | BATST
T T L 4 10 Ba.00 | T340 4,00 7320
Tilx2 1§ .36 [ ady GRS o W T
700 | A0 | 1439 120 | 1%an | iim | i 1380
“Fer0d ] 210 Li? idd 341 TR B T
E 2.3 [ Feks ] 190 [[EL ] iid ihdd |
Maly_| oo Lk 607 aq Do (E) Bk
T ] 0E LK .20 A 0.0 0.3
Gl i A | 250 352 | * 140 e L5
_RmQ b 434 437 i1 %50 | 40 15 105
| R X 155 L] 3.53 5.2 415 431
Fans | 0.6 aie [ B3 an 0.l 0.0t
| L [ T4 D T [ [N Al
[ Totame | o | 9947 | o T T T
CREW porss
T op 3 iG] 1741 A T T
ol TR 2400 Wik | aeay | ot 1 24l L 3Rf0
Ab etV [Ty _{ kg1 | Thms | JaMs | R
At 12 45 .30 117, | 1087 K ] TAS
1M L3 i 65 447 244
Hy W4l | 629 1.5 T4 11 1,50 5
Do ¥ 23 hs
[ 307 L0 L0 38 1N 1T i
el Ldf i 127 (XL 031 il .
App 062 5T AT .31 | b |..8o
Prawr clementy | 1]
M o IR EE} & EE 57 1
i Bu 571 45k . TE] (i A T} 234
51 2l 3 A ] ] i% i
i RTINS 2075
T b I 10 1.0 [T F¥I) I T
1) 250 I5E Il 151 1o &1 i
st T kT 16 1 43 ¥ n
T 00 Y 1) 15,00 00 [T 36,50
L fIT 114 X 1500 i b T
x| oone ¢ 24t | W0 Aghod § depns § 34901 [ 3

Data ). Soi, 2005, 28,136- 135



145 Geology and Pelrology

Table {31 Chasical 3nalrds of Hojur aind drsi slepce gty of sranitmll ks oF Glabed Aby Flapmg Hreu,

h,qlm__l__, de .J!er]lm' nite

S, | FARRG | Badaa T5hnag SAR-Z| BALES ] SA00.7 [5AI 10 BAXY ] SAJd3] BAl3g

— e L e

T 3 || e o T o P |

(AROT] 3436 | 13 I T W T T T 130
LET | 334 | 23¢ 199 | TET |7 :_%_ 141 [T56 ["oho [T
o8 | Tm | 54 038 F o [ nd 223 | eau Al 00
aE | 055 |50 Tow L 0 T T Tu |
i H | 0,25 AL LA | =
2.20 2] L340 1086 | 032 | 045 T 835 . o
I T ﬁ Loé | 150 180 | La [l [ ram I

EE W T N T 3181 ¥IT 1 & 3iF (X
e T B B A RS T e W T EI R
[ B3 T 60l | dd3 | g L T O Y Y .14 0.3

B e 09 | s T 199 .43 1.8 :t S T
e ) 33 | 9082 [ ewwn § 26 | wdl | = an T

CIPW morm

= 3349 I3 srratsr | my [a9a7 333 | 283 2651 |

O J15#s |hese | Jso9 | 253 AEE L 3430 ] 2734 | ek IRET P2V E]

Ab | A5 | 3957 ] 3366 | 3538 A8.83 [ 2ws [ 3770 { dnyy 107 | 346)

An | 1542 | 553k e 2 O e I T X S N

N wEl | 3 e L7 4,57
ot2 | %9 1 933 B R v T T )

Ler. &% FIR R F. Ed3 | pig 1] L2
... 3 SR T R LA 0 S 2%, 10 BT 1t

L T [RE JEfor 1 uwl ogt T i Ed (¥

LS T Y O Y I B 0 ] o=

F 0 T XTI YT
Trece o 1y (0 piia) i

Bh i an £ N T T &) 144 3_15_. 13 [

Ba- | 957 T3 503 ) dtd T o Ats a [TE T i
T T S W LTI Hz | % &7 B [
T T N B 0 T B i

F o T r!;__ 2011 93 [EY 1 1 T T I T

Y 0 ic o _?n i) 2 i7 o

I 1 Mm T 8% | hoo | el 13100 . Y O T T

M LW [ 000 | oS | 0h ] £ Tha O {600 A ET7

K 164 1 2%044 | 39509 | 53050 | 307D 500 ese) | 37130 | 70303 | Je0is B

Magma Types

The magma types of the present granitoids are investigated using major
and trace elements contents, some geochemical parameters and
normatlive compositions (Tables 1 and 2).

Agpaitic index is g geochemical parameter defined as [(Na.O+ K O)f
Al:C4] {in molecular Proportion}, { Goldschmidt 1954). The average
agpaitic index of G. Apy Durba granites is aboul 0 78 and G. Abuy
Haswa about 0.91 which means that the studied granitoid rocks Hre
miaskitic in nature,

[ralta J, Sei. 2008, 20, 135-158
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The total alkalies of the studied samples are plotied against S0,
content {Irvine and Baragar, 1971) shown in (Fig. 8),where the studied
samples plot in subalkaline field,

Maniar and Piccoli, {(1989) used the Shand index !o dislinguish
between the peralkaline, metaluminous and peraluminous rocks as
shown in (Fig. 8), where the data points of G, Abu Durba— G. Abu
Haswa granitoid rocks plot in the metaluminous and peraluminous
fields.

Bailey and McDonald (1989) and McDonald and Bailey (1973) used
the ternary diagram Si0;-AlLOs:-(Na:O+K;0) shown in (Fig.10) to
distinguish between the cale-atkalne, alkaline and naralkaline rocks
where the data of G. Abu Durba— G. Abu Haswa graniteid rocks plot in
the =0 - zlkaline fie'd.

Figure {11) shows AFM diagram (Irvine and Baragar, 1971) for the
studied granitoid rocks, where the studied samples plot in calc-alkaline
field and the samples show a trend parallel to the compressional of the
Petro ef a/.(1879).

Chappell and White, (1974} used the binary relation belween MNa.O
and K;O to differentiate belween S- and I-type granites shown in
(Fig.12). The I-type granites include those which represent mantle
derived rocks, while S-type granites are products of partlal melting of
crustal material during continental collision (Pitcher, 1 983), the figure
shows that the studied granitoid are |-lype granites.

To summarize, the studied miaskitic Granitold rocks originated from
metaluminous to peraluminous calc-alkaline magma types.

Tectonic Setting

The tectonic seiting of the studied graniteids is determined using
bivarianta plot of Rb/Zr vs, Si0; (Harris ef a/., 1984) which discriminaie
between the syn-collisional granites and volcanic arc granites as shown
in (Fig. 13), where the studied samples piot in the volcanic arc granite
(VAG) field,

The variation diagram of Nb-Y discriminates between the oceanic
ridge granites which is enriched in ¥ contenis and volcanic arc and
collision granites which are depleted in ¥ (Pearce of al, 1984 ) as
shown in (Fig. 14). The data of the studied granitoid samples plot in the
volcanic arc granites field Lo within plate field.
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The variation diagram Rb-Y+ Nb is used to discriminate between
volcanic arc granites depleted in Rb contents and collision granites
enriched in Rb as shown in {Fig. 15). This indicates that the graniteid of
- . Abu Durba and G. Abu Haswa plot In the volcanic arc granites field
and within-plate field.

The studied rocks show a very commaon trace elements abundance
pattern as shown by spider diagrams {(Figs. 16 and 17). The
granodiorite rocks are depleted in Rb  indicale a deeper source for the
granodiorites than Lthe granites. Also, Ba is much maore enriched in thea
granodiorites compared to the granites and the Ssource of Ba has

Dafta J. Soi, 2005, 20,136- 155
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commonly been attributed to pelagic oceanic sediments which probably
can be incorporaled or contaminale magma generation regions in the
mantle wedge (Hole et al., 1384, Tera ef al,, 1986; Morris ef al., 1990),
The HFS elements are also more enriched in the granodiorite rocks
than abundance in the granites although the Ze/Nb, ZrY and Y/Nb
ratios in both types of rocks are of the same order magnitude,

From the above results, it can be said, that the granitold rocks of G.
Abu Durba and G. Abu Haswa were originated from a metaluminous
calc-alkaline magmas that developed in volcanic arc tectonic setting
which is an a compressional regime.
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Crystallization Conditions

The environmental conditions during the crystallization of the
granitoid rocks can be deduced from the normative {Or— Ab=An) and
(Qz-Ab-Or) systems as follow,

Figure {18} shows the narmative Ab-An-Or system with the fields of
rock types afler O'Conner, {1985) and Barker, {1879). The effect of
PH2O on the pasition of coteclic boundary between orthoclase and
plagiociase at 1 Kb and 5Kb PH2Q are also shown after Tuttle and
Bowen (1958). The G. Abu Ourba— G. Abu Haswa samples plot in the
granite fieid and the magma was generaied at somewhat intermediaie
depths equivalent to 3-8 Kb.

The Qz—Ab-Or system is shown In (Fig. 18) The cotectic boundaries
at 0.5 and 10kb are also shawn. The studied granitoid samples plot in
the region which indicates formation at water pressure 3-Tkb at depth
range from (9 -21 kmj Wilson, (1988,

Figures (20} show the quartz—albite-orthoclase system illustrating the
teraperature isotherms. The studied samples crystallized under
temperature ranging from 760°-840° (James and Hamilton, 1969 |
Winkler ef al. 1974).

Petrogenesis of Granitoid Rocks

The identification of the source regions from which granitic magmatic
liquids were derived as well as the nature of these magmaltic liquids can
be recognized from Lhe variation patterns and inter-ralationships
between some elements such as K, Rb, Sr and Ba bacause their
behavior in these systems is strongly tied to the major minerals, e.g.,
plagioclase, K- feldspars, biotite and muscovite.

The K-Rb variation diagram of the studied granitoid rocks is shown in
{Fig. 21).. The average values of studied granitoid are higher than the
crustal average value of 250 (Taylor, 1965). The higher KIRD ratio
indicates sources regiens for magma generation in the lower crust
{Heier, 1973) or upper mant|e {Gast, 1965). Also, the higher K/RbD ratios
_ for the more fractionated granitic phase probably indicate magma
generation mechanism invelving dehydration of amphiboles at deeper
levels in the lower crust {Griffin and Murthy, 1969].

The K-Ba variation diagram is shown in (Fig. 22). The valus of KiBa
is greater than the average crustal ratios line {K/Ba=65) which indicate
that they are enriched in Ba.

. Dl Sci. 2005, 20,136-155
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The Ba-Rb variation diagram is shown In (Fig. 23). It can be used to
signify the degree of fraclionation of granitoid rocks. The line
representing the average Ba/Rb ratio for the crust is aboul {4.4)
{Mason, 1866). The Ba/Rb ratios of the studiad granitoid show that they
have high values than the average crustal ratio that Is consistent with
the suggestion that these samples originated from a anriched Ba
S0Urce.

In order to understand the petrogenesis of the granitoid rocks, the
arigin and possible conditions of crystallization of these rocks can ba
discussed in terms of their chemical composition and discussed within
the framework of the evolution of the Egyptian Shield. By aboul {660-
650) Ma ago most of the Egyptian Shield had been unified into a single
crusial plate, and subduction related (Na:O-deminated) magmatism had
ceased. The change to mainly crustal derived (KO- deminated)
magmas was abrupt and characterized by onset of Dokhan lype
velcanism. (Abdel- Monem ef al., 1988). It should also be noted that the
composition of the region controls the bulk chemistry of the initial melt.
The degree and temperature of melting determine the CaO content of
the melt which with high degrees of melling produces more calcic melts,
{Wllie, 1977).

The initial melts of the Egyptian Shield calc-alkaline island arc
voleanics and continental crust source regions are probably granitic in
composition with maoderale to high K:O. The post-accretion granitic
magmas with moderate to high Cal (=1.5%) probably reflect moderate
1o high degree of melting. The residual source regions afler extraction
of the initial granitic melts will be poor In the volatiles and alkalis and
rich in refractory calcic plagiociases, pyroxenes, amphiboles and
accessory minerals such as sphene, magnetite, apatite and zircon. High
temperature melting of such residual source regions in the presence of
volatiles derived either from the dehydration of residual amphiboles or
biotite or degassing of basaltic magmas, (Hildreth, 1981} could account
far the characteristics of the alkali and alkali feldspar granites in the
Egyptian Shield (Collins ef al, 1982). The proposed deep source
regions for the Egyptian post-lectonic granites are supported by the
cammonly cbserved low initial 87Sr/865r ratios (0.702-0.703).

Geochemistry of U and Th.

Uranium and thorium contents were determined chemically in 7 samples
including &, Abu Durba (3 samples) and G. Abu Haswa (4 samples).
The obtained results of the uranium and thorium analyses are indicated
oy ppm as well as Th/U are shown in Tables (152). From this table, the
Datta J. Sl 2005, 29, 136-155
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uranium content of G. Abu Durba granitoids range from 8.8 to 16 ppm
with an average 13.3ppm and thorium ranges from 26 .5 to 46 ppm with
an average 38ppm. The uranium contents of the G. &by Haswa
graniteids range from 6.5 to 13 ppm with an average 9.5 ppm and
thorium ranges from 2110 34 ppm with an average an ppm which is
coincided with the average U of the granitic rocks of Clark ef al.{1986),
and also introduce in the range of the acidic intrusive rocks of Adams et
al.(1959) and the silicic intrusive rocks of Rogers and Adams (1967).

The gecchemical behaviour of U and Th is examined by the U-Th
variation diagrams of the studied racks which exhibits strong positive
relations between the two elements as shown in (Fig. 24). This reflects
the systematic enrichement  of both elements  wilh magmatic
differentiation due to their incompatible behaviour during magmalic
processes,

Flgure, 25 shows that the variation of Thill ralios versus U of the
studiad rocks, where the decreasing Thill is accompanied with
enrichment  in U which may suggest the U and Th conlents were
contralled by the presance of some accessory minarals such as zircon
{Fig. 26) and iron oxides whereas iron oxide and hydroxides are know
1o absork U from circulating fluids.

Fijpurs (261 ERAX p‘uu:umiuuur.lph {igr wnnle AECLESUTF geinprali.
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SUMMARY AND CONCLUSIONS

The Pan-African lithe-tectonic rock units prasent in the studied area are
including the granitoid rocks of G. Abu Durba— G. Abu Haswa area,
comprise an elongate belt covering about 35 km2 and trending NW in
the southwestern part of Sinai along the Gulf of Suez: The Granitoid
rocks comprises intrusive bodies of phase Il younger granites, which
intruded into rhyolite, rhyodacite and equivalent pyroclastics of Dokhan
volcanic type. Some granitic varities are porphyritic and others are
mylonitized,

Geochmically, the granitoids of G, Abu Durba— G. Abu Haswa area
are classified as granodiorite and granite (l-type) according 1o
(Middiemost, 1985, Le Maitre, 198%; and Chappeli and White, 1279).
The granodlorites originated from metaluminous to peraluminous calc-
alkaline magma that developed in volcanic arc setting. The granites
originated from metaluminous to peraluminous cale-alkaling magma that
developed within-plate. The siudied graniloid rocks were generated at
somewhat intermediate deplths {2-21 km) equivalent to 3-7 Kb under
tamperature ranging from 760°-840°, (Wilson, 1889; James and
Hamillon, 1968 and Winkler ef al. 1875},

The concentrations of W and Th im the granitoid rocks were
controlled by magmatic processes which are clear from the posilive
relation between U and Th and controfled by the presence of some
accessory minerals such as zircon and iron oxides whereas iron oxide
and hydroxides are know to absorb U from circulating fluids.

REFERENCES

Abdel-Manem, A A, Salman, A. B. and Oweiss, O.M.M. (1896): Gecchemistry of
same granitic masses and tectonic evolution of the Morthern Eastern Desart,
Egypt. Third International Conference, On the geology of the Arab Warld, Cairo
Univ., Caira, Egypt, Abst

ASdame, J. A 5., Dsmond, Y. K., and Rogers, J. J. W., [18588). Tha geechemistry of
therium and uranium, Physics and Chemistry of the Earth, 3. Pergamon Press,
Lanadon,

Bailey, 0. K., and McDopald, R., [1963): Alkali feldspar fractisnation trends and the
derivation of paralkaling liguids, Am. Jour. Sei., 267, 242-248

Barkar, F,, 1873 Trondhjemite: definition, snvirenment and hypotheses of ongin.
In: Barker, F. {ed.), ftrondhjemite, Dacitas and Related Rocks. Elsewvier
Amsterdam, 1= 12,

Baternan P. ©. snd Chappall, B W. [(1878) Crystallization, fractionaton and
galidification of the Toulumne intrusive sserles Yosemite National Fark,
Califarnia. Bull. Gesl. Soc. Am,, B0, 463-462

Chappell, B, W, and White, A J. R, [1874); Twa contrasting granite iypes. Facifc
Gaol., B, 173-174

Chenet, P., Letouzy, J, And Zaghloul, E., (1984} Some cbservatlonon on the rift
tectonies in the eastern part of the Suez rift, 7 th Egyptian General Petrolium
GCooperationn asploartion Saminar, Gairo, 33p.

Dieita J Sci 2005, 25, 135-155



M. M. Anbar et al 154

Clark, & Poodro o Pelarmen, 7 E.. and Haier, K. 5. {1968 Abundanca of
uramium, tharium and potassium, In: Clarks, S P.  Jr, {ed.], Handbook of
Physical Constants, Geal. Goc, Am, Mem. 57, 521-541.

coling, W. J., Baams, 5. 0., White, A& J R and Chappel, B, W. (19E62): Hature
and arigin of A-lype granites with particular refarance  to  Southeastern
Australla, Contrib. Minaral, Petral., 80 188-200.

Copdle, KOG (1873) Arshaan magmatism and crustal thickening. Geol. Soc. Am.
Bull. A4, ZOB1-Z002L

El Bialy, M.Z. Y. (1988); Geology of the basement rocks of Abu Durba-Abu Haswa
area. Southwestern Sinai, Egypt. M Se. Thesis, Suez Canal University, Ismalla,
Egypt, 170p

Gast, B.WwW., {1863 -Tarreatial ratio of potassium 1o rubdium and the compostion of
tha Earthe mants, Science, 147, A5E-8E0.

Gealegicel map of Egypt (1887} Scale 1:500,000: Egyptian Geological Survey and
Egyplan Generai Batrolawm Serparatian {Sonooi coral), Cairo, Egypt

Geological map of Egypt (1884) Seale 1:250,000: Egyptian Geological  Survey
Cairn, Egypt:

Goldschrmidt, W, M., [1954): Geochamisiry, Dieferd Univ, Prass, Oxford, England.

Griffin, W, L., and Murthy, WoOR.. (1963 Distribution of K, Rk Sr and Bain some
mingrals relavant to basalt GENEES. Seschem. Casmpchim. Acta, 33 1389
1414,

Harris. M. B W., Hawkesworth, . J. and Ries, A, C. {1384} Crustal avoluton in
the NE and E Africa from modal Nd ages. Mature, 390, F73-776.

Heiar; K, 5., {1873k Zeschemiatry of granulite facies rocks and problems of thair
arigin. Fhil. Trans Roy. 500, Lond,., & 273, 420-442

Heier, K, 5., and Adams, . A5 (1898E8]): Concentration of radicactie alements in
deap crustal materials, Geochem. Et Cosmachim. Acta, 25

Heier. K. 5., and Rogers. J. J. W., {1983): Radiomatric determination of thorium,
wranlum and potassiem in basalts and in gomagmatic differentiation EBTIas.
Geachim &t Cosmochim, Acta, 2T, 137154,

Higtanen, A, (1963} Idabo Batholith near Fierce and Bungalow. U5, Geol Sury.,
Praof, Paper 334p

Hildreth, W. {1834} Gradients In silicie magma  chambers: Implicaticns  for
lithosphera magmatism. J. Geophys. Res., BE: 1015310152

Hole. M. |, Saunders, & D, Marriner, G, F. and Tarney, j., (1984} Subducton of
palagic sedimanis . implications for the Cg-gnomalous basalts from Manana
Islands. Jour. Geal. Soc. London, 141, 453-472 ;

irvine, b H. and Baragar, W. R. A (1871} A guide fo the chemical classification of
commen voloanle recks, Can. Jour. Earth &oi., B1, 523-548.

Jarmes, R, 3. and Hamilon, 0. L. (186%): Fhasa relatlons in the sysiem HaAISE08-
KAISIA0E-CaAIZSI0R-5I0Z at 1 kilabar water vapaur pressure Confrib. Mineral.
paetrol,, 21, 111=-141

La Maitre, R. W. {1935) A clagsification of ignecus rocks and glossary of terms
recarmmendation  of  the international  Union of Geological Sciencas
Subsammission an  the Systematics of |gnesus Rocks, Blackwsll Scientific
Fublizations, London; 183p.

Luth,W. G, Jans, F. H and Tuttle, 0. F., (1964} The granite system at pressures
of 4 to 10 kilobars, J. Geophys. Res, B, 750-3T,

* Maniar, B. D., and Plecali, P. M., (1888 Tectonic discrimination of granitoids,
Geol, Soc. Am. Bull,, 10%, E35-643,

Magon, B, 1966 Frinciples of Geochemiatry, 3rd Ed., John Wikey and Sons Inc.,
Mew Yark, 329

Middlernost E. & K., (1985): Magmas and magmatic rocks, Longran, Londan..

parris, J. 0., Leaman, W. P and Tara, F., {1980} : Tha subducted coponent in the
igland arg lavas ; constraints from perylium isotopes and B-Be gysiomatios,
tipture, 344, 31-36

a'connor, 4. T., (1388) A classification of quartz-rich kgnecus rocks based on
feldspar ratios, U.5. Geol Sury., Prof. Pap. 5258, BT9-BE4.

Deka J, Sci, 2005, 29,138- 155



155 Geology and Fetralogqy ...

D'Carmar, J, T., (1965) A classification of quartz-rich Ignecus rocks based on
feldspar ratios, U.5. Geal. Sury., Prof. Pap. 5258, BT8-B84.

Paarce, J, A, Harris, M. B, W. and Tindle, A G, (1884} Trace slament
discrimination diagrams for the tectonic interpretation of granitic recks. Jour.
Patrol., 28, 956-083

Fatro, W, L., Yegel, T. A, and Wik, J. T. (18789} Major elemant gecchemistry of
plutonic rock suites from compressional and  extensional plate boundaries
Chem. Geol., 26,217-235,

Pitgher, W, S ({1983). Granite: Topography, geclogical anvirenment and malting
relationships, In: Atherion M. F. and Grippels ©. D, {eds.) Migmatites, malting
and metamarphism, Shiva Pub. Lid., Cheshire, UK, 277-285

Rogers, J. J. W, and Adams, J. A, S, (1963} Uranium and throium, In (ad. K.H
Wedapohl) Handbook of Geochemistry, |1=3, 82-B=1 to 82-0-8 and 20-B-1 to 90-
(=5 In Springar Verkag

Snand, &, J. (19513 Eruptive racks, New Yeork, Joehn Wiley and Sons. 4B8p

Strackeizsn, & L. (1978) Classification of the common igneous recks by means of
their chemical compositions. & provisional Attempt. N Je. Min. Jour., 1-15.

Taylor, 2. R {1896%) The application of firace elament data to probdems In
pafralagy. In:Phyelcal and Chemistey of the Earth (ed.); Ahrens, L. H,, Frass
F., Runcor, 5. K and Urey, H. C., 133-213

Tara; F,, Brown, L,, Marris, J Sacks, L5 Klein, J. and Middleton, R, {1888)
Sadiment incorporation in island arc magmas © Inferences from 10Be. Geochim
Coamochim. Acta, 80, 535-550

Tutte, . F. and Bowen, M. L., (1958): Origin of granite in the light of experimertsl
sludies in the aystem HeAlSI30B-KAISII0E-Z02-HID, Geal, Sac. Am. Mem.,
74, 153p.

Wilsan, M, {1988} : Igneous Pafragenesizs  Unwin Hyman, London, €66p.

Winkler, H &, F., Bosse, M., and Macropoulos, T., (1875) Low temperaturo
granitio medts. M, Jb, Minaral,, §, 245-262.

Wivllie, F. J. (1977) Grustal anatexis: an experimental review, Tectonophysics, 43:
41-T7.

Yormodayey, N, P, (1971 Progasses of redistribution and extraction of uranium in
progressive metamarphism. Geochem. Int., 8, S88-608.

gl Bgun il -2 105 sul Aikais 58 Claiil sl a5 Aosln s Auplaas
sy = pliganr Bpioe Bl i il
s ks — ilseadl wilele — el wpidy — * s gol dooes
Uoils daols = aglall 418 = Loglgasd| puus®
Byggall slgall AL
Bt s il Bl e gl | L = B gan gl | L Bidins Al pall Bl o s Jalis
e (PeralEminous) L 0y appli ol Laoeln on i ol ol S o Ble Spall diwl il
(ithin-plate) faipaSall alp 1 |l Bt i cainfs il il il ol Loceladl Losss BiniSall yumall pulad] Ly
_p‘ I:ﬂ.E"'"‘""" ]u—'—' La |:|_||_;_'l- \:A_',l-_;.\ q_u_i_,nj I:'I'i'—q.:l e o q.h.....l_qu.a Jlﬂ.ﬁl ol -._..-_gS.'- \.-'I.I..h.y-l,qp” LAY ]
s mdgig allnme o lilanlly by all zgenally sl gl Somic oo ol poxasll s duclenl g
PN | PR - PPCNT T\ PRPCPL U [ [ PRI | 5. | QU P e

Dedta J. Sl 2005, 29, 136155



