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ABSTRACT

Selected pegmalitic bodies of simpls and complex [ypes {urmzovad avd zoned)
focaled In the Eastern Desert (ED) and Sinai Massif (SM) have been carafully
sludled, The simple pegmalites under consideration occur & Wadi Hawasiia
{northarn ED), Gabal E Hudi srea (soldharn ED} and Waai Dahab (SM) forming
irogular fenses and pods, Akal feldsper, quartz and muscowite pockels
reprasant the essential minaraf constitvents. On the other hand, the complex
types of zoned nature occur &l Gabal Abu Dob {eantrat E0) and Wadi Um Shokl
(5M} forming sheels and dyke-ike sppearance. Thay consitiule & sequonce of
minaral assembiage from the contacls inward Bz folows: afcali faldspar * mica
pockats folowed by graphic quartz and quartz megacryste al the core. Almosz! al
pegrnatitic bodies nvade grantoids with & mild contact affact (if presant).

Patrographicely, the pegmatites are granfic (comprise alkal feldspar grante
constituans as parthite, microcine perthite, guartz + mica) and perthilic (sthng,
patch and net types of perthite are the main rminsral conghfuents). Alanie, Zircen,
apatle, cassiterite and uranophana are mostly Sccessanes.

Geochemicaly, simosl al pegmalites have metaluminous lo parsiiminouE
nature and are characlerzad by thair high atal contents (up fo 12 wite) as well
a5 low Cas) comtants (< 1.0 wi%). Regarding fo mineral chemistry, the pevthite
analyzed les in fhe field of alkai-fasdepar-iich rocks, Composition of Mg-mica
imanganophylite) /s distinguished by slevaled abundances of aluming, magnesa
&nd menganess comtents, ;

Texlural and minerslopcal features of manganophyiile suggest lale-
crystalized phase with vanable degrees of metasomalism of an iniffe source
rock. X iz quite clear from the fiskd, pefrographic and gecchemical sludies of e
prasent pagmaiies that these rocks seam o be strictly of magmalic nafure in one
hand and in combination with matasomatiem sssociated with volatie mpuw in

another hand.
INTRODUCTION
The present work deals with some important pagmafitic oCCUMeEnces in Egypt
that were previously studied by many authors. A suile of five OCCUITENCES of
pegmatites have been carefully studied; W. Hawashia. G. Abu Dob and W El
Hudi in the Eastern Desert and W. Um Shoki and W, Dahab in Southem Sinai.
Their locations are lsted in table 1 and mapped in fig.1.
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187 Pelrogenesis of Selected Pegmaltitic Bodles ... ...

Table (1): The sludied pagmaties and their location coardinata,

Pegmalitic body Longitude . Lalitude

W, Hawashia | 2" IE 2815 N

G, Abu Dok 3 a5E | el |

W El Hudi 3 0E MAHN

W, Lim Shaki 34 21°E ZE A

W, Dahal MEIE IET FFHNH
GEOLOGY

Eastern Desert Pegmatites

In Wadi Hawashia, the pegmalitic pods are concentrated in the alkali-feldspar
granites taking different forms (Flg. 2&) {circular to elongated) and vaniable
dimensions (unmappable bodies to immense bodies quarried for quartz and
feldspars). They are of unzoned type occurming as simple pegmatites including
quartz, alkali feldspar or quanz and alkall feldspar together (Fig, 34). On the
other hand pegmatitic mica occurs as pockets associaling the quartz and
feldspar. It is characterized by brown colour due o the high content of iron
oxides (Fig. 38).

Gabal Abu Dob represents the eastemn flank of Kadabora boss and I is
composed mainly of younger granite (Fig. 2B). Pegmatites ocour as imegular
bodies or lenticular bodies cutting the younger granile with sharp contacts (Fig.
3C). The irregular bodies are characterized by sub-paraliel and radial fabrics
which grew in open spaces forming columnar, prismatic or leaf-like forms. They
are characlerized by obvious zonation starting with alkali feldspar al the
intermediate zone followed by quartz at the core. Quariz occurs as very coarse
crystals of different colours; rose, milky white or white dissected by numerous
fraciures filled by dusty black materials. Alkali feldspar also occurs as giant
cryslals varying in colour from pale buff to pink. Most of the lenticular bodies are
completely composed of mica of flaky appearance, They occur as giant crystals
varying in color from deep red (o black (Fig. 30,

The pegmatites of Wadi El Hudi occur as sheels or lenses that reach about
20m in thick occurring parallel to the foliation of the surrounding migmatites
(Fig. 2C). They occur as widespread bodies of potash feldspar and guartz
characterized by cubic forms due to the effect of fractures and joints (Fig. 3E).
The pegmalitic quarz also occurs in radiated forms confrolled by prevailing
structure (Fig, 3F)

Defta J. Sal, 2005, 29, 156-184
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Sinai Pegmatites

Wadi Um Shoki pegmatites occur as unmappable body of complex pegmatite
hosted by monzogranite (Fig. 20). They ocouf as small plateau taking the form
of extended cone with its apex pointing norheast (Fig. 4C). The body dispiays
several zonal colours starting by the pink colour of the younger graniie in the
foothills followed by the buff color of fekispars and the milky colour of guarz
(Fig. 48). Pegmatitic rocks als0 occur as fracture filling in the granite.

Dahab pegmatites are hosted by monzogranite (Fig. 20) and forming simple
type of alkali feldspar {Fig. 4C) andlor quarz in combination with mica flakes.
They occur as small and elongated bodies (measure about 12m in length and
1.5m in width) and as equidimensional bodies hosted by younger granite rocks.
Their sizes, shapes and frequency suggest a case of development In the hosing
granites.
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PETROGRAPHY

Eastern Deserl Pegmatites
Petrographically; the pegmatitic recks of W. Hawashia could be classified as

perthitic pegmatites, granitic pegmatites and pegmatitic  mica. Perthitic
pegmalite is composed mainly of megacrysis of perihite and antiperthite (Fig.

Diatta J. Sci. 2005, 29, 166-184



181 Petrogenasis of Selected Pegmatitic Bodies ...

S5A). Perthite crystals are strained and characterized by fracluring, undulose
extinction and reaction nms occupied by fine crystals of albile as result of post-
magmatic process (albitization). Granitic pegmalite is composed of megacrysts
of patchy perhite, microcline and gquartz (Fig. 5B} associated with few crystals
of biofite. Pegmatitic mica aiso occurs as pockets of brown mica coloured by the
high content of iron oxides.

Microscopic examination of Abu Dob pegmatites revealed that they occur as
megacrysts of perthite and .antipedhite of patchy type. Antipenhile is
characlerized by undulose extinction and enclesing very fine laths of albite
which may be formed by post magmatic processes (Fig. SC). Perthite crystals
are characterized by their yellow amorphous nature which is responsible for the
high radioactivity of Abu Dob perthitic pegmatite. Mica represents are the main
mafic minerals in Abu Dob pegmatite. It is present as large flakes of length
more fhan 20cm occurring in two main vareties; the first is phlogopite which is
green in color and contains yellow radioactive material along cleavage planes
(Fig. 50, the second is muscovite with the reddish brown colour due to the high
content of iron oxides and containing the radicactive material (Fig. 5E) while the
third i% pinkish brown manganophyllite.

El Hudi pegmalites occur as monophasic bodies of pegmatitic feldspar or
pegmatitic quartz and granitic pegmatite. Pegmalitic feldspars are characterized
by their pale pink color and could be classified as perthitic pegmatite and
granitic pegmatites, Perthitic pegmatite ocours as megacrysts of perhite of
strimg and rod types,; characterized by their undulose extinclion (Fig. BA).

The granitic pegmatite occurs as megacrysts of string perthite graphicalby
intergrown with. quarlz (Fig. 6B} which are highly fractured and enclose
secondary muscovite along the fractures. Few crysials of microdiine and
plagioclase are recorded.

Sinai Pegmatites

The pegmatitic rocks of Um Shoki are of complex zoned type occurring as
pegmatitic quartz and pegmatitic feldspars. The latter could be classified into
parthitic pegmatite and granitic pegmatite according to their conslituting
minerals. Perhitic pegmalite s composed mainly of megacrysts of net lype
perthite (Fig. 6C) and antiperthite. They are stained by iron oxides and enclose
minule crystals of quatz. Granitic pegmatite is composed mainly of megacrysts
of perthite, antiperthite, and albite; measured about 2cm length. Antiperthite is
graphically intergrown with quardz (Fig. 60} and occasionally fractured forming
cracks filled with secondary radicactive materials. Allanite represents the main
accessory mineral occurming as euhedral crystals associating plagioclase and
quarz.

Dala J. Bcl. 2005, 28, 156-184
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In Wadi Dahab, the pegmatitic rocks are classified as perhitic pegmatite
(mainly potash feldspar} and granitic pegmatite (granitic composition). Perthitic
pegmatite is composed mainly of megacrists of perthite and antiperthite
characlerzed by cracks filled with iron oxides (Fig. 6E). Granilic pegmatite is
composed mainly of megacrysts of perthite, antiperthite and albite (Fig. 6F)
graphically intergrown with guartz forming graphic texture, Hydrous mafic
minerals are mainly biotite wilh rare crystals of brown homblende.

[Fig. 4]&: Pancramic view af Uim Shoki pegmatiic body. Pheto looking SE.
B: Zoned pegmatte showing outer alkali feldspar  C: Megacryst of alkali feldspar (AF)
{&F) Enllowed by quarz {0z} W. Lm Shoki hesled by monzegranie.

o

Delta J. Sci. 2006, 29, 156-184



183 Petrogenesls of Selacted Pegmalitic Bodlas

iy 1 Megaorg of avipesiain 2! by sl ol
gty caatty. Pl pepmeti L
T Meacromm o parhy pedSne uiding
foe queiy, Erseran: posnaiey:

€ Muanor of i casiosia i Bt ol s, e pagadag, LN

1% Mesacrvst of oo vmngiatizg oraiae et imakigg, g e, L0
i, Moy of s e sribive Lot pepine s €8

Deetta J. Sce 2005, 29, 156-184



M.T.5. Heikal at al 164

T = “

iFig, &) 4 Magpervit of sering pertitt showing andeboes i hletal eryxtal e et grapfbically iscrgrown
padincsios, Teribilic patrsain, CH with Sring perrhity, graniiic paprdie CH

0 Mgyt of nel porthai, jrothii; pgnatitz, i igalis of st pethins shewity prghr
L, fehire: wlh iy, grandtic pegrate. CH

Bl Moy of ainiperdiin, cracksd and Hied  Ffenli s oryelaTh and aalipershile efi
Wil iroes svcides, perthitic pegeeatite, N sl megaerys chowing el esfee with
i, kit popnai, CH

Deka J. 5ol 2005, 24, 156-194



185 Petrogenesis of 3elected Pegmatiic Bodies ... ...

Gaochemistry

Geochemistry of the pegmatitic rocks is based on chemical analysis data for
both  granitic pegmatites (14 samples) and their hosting granites (16 samples}
besides mineral chemistry for both perhite (14 samples) and mica {15 samples)
minerals, The analyses were preformed in the Nuclear Materials Authorily Labs
at Cairo,
Major oxides

Chemical analysis data of the major oxides for the studied granitic
pegmalite, as listed in table 2, clarifying that the Hawashia granitic pegmalites
are characterized by low silica content (65.86%- 68.21%) and high alumina
{14 96%- 16.33%) and potash (8.25%- 8 756%) contents rather their hesling
granites (Table 2). They are also characterized by relatively high differentiation
index ranging between 5275 and 94.58. E| Hudi granitic pegmatite has
relatively high silica (71.0%- 71.4%), alumina (13.76%-15.12%) and potash
{6.82%- 8.95%) contents. They are characterized by high differentiation index
ranging between 9326 and 05.46, Orthoclase represents the highest norm
value (with an average 50.86% for Hawashia and 47.82% for El Hudi) (Table 3).

Um Shoki granitic pegmatiles are characterized by silica content ranging
betwean 70.40% and 72.34% and high alumina content ranging bebween
14.00% and 14.32%. They are low in calcium content (0.35%-1.2%) and high in
potassium  content {6.14%- 7.80%). Their norm wvalues revealed a high
orhoclase content (average 40.85%) and low anorthite content [(awverage
1.58%). Their differentiation indices range between 92.43 and 94,88 (Table 3).
Thoss of Dahab are characlenzed by higher silica comtent ranging between
73.31% and 74.88% and lower alumina (13.02%-13.46%), potasium (3.92%-
5.35%) and calcium [0,61%-1.08%) contents (Table 3). They are characterized
by low nommative orhoclase (average 26.53) and high albite norm wvalues
(average 32.15) rather than the other pegmatites. Their differentiation indices
(D.1.) are relatively high ranging between 81.1 and 24.03.

Ganerally, the granitic pegmatites are characterized by high K;O contents
raverage B.72%) than their hosting granites (average 4.34%); especially tha
pegmatites of the Easten Desert which are characlerized by higher wvalues
(average B.23%) than those of Sinal (average 5.60%). Total alkalies exhibits
strong positive relation with Al;C= in the pegmatitic rocks while in the granitic
rocks, il shows iregular relation (nearly horizontal) (Fig. 7). It refers to the
possibility that the pegmatites may have been enriched in alkalies by post-
magmatic processes and it is mostly present in the form of potash feldspars.

Della . Scl. 2005, 29, 156-184
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Applying Shand's index diagram (Maniar and Piccoli, 1989} for the studied
granitic pegmatites to identify their tectonic setting, it appears that all samples
fall close to the metaluminous boundaries; within (POG) field (Fig. B).

Trace eferments

Analysis data of the trace elements of Eastern Desert pegmatites revea that
Hawashia granitic pegmatites are characterized by high concentrations of Rb
and Sr with averages 877ppm and 87 and fow concentrations of ¥, Zr, Nb and
Pb than their hosting granite, Those of El Hudi granitic pegmatites showed that
Ba and Sr are high with averages 378ppm and 317ppm respectively while Y,
Zr, and Pb are relatively lower than their hosting granite (Tables 283). Their
concentrations are normalized to chondrte values and plotted as spider
diagram revealing that the Eastern Deserl pegmatites are enriched in trace
elements relative to chondrite. Th, U and Nb exhibit positive anomalies, while Zr
and Pb exhibit negative anomalies. (Fig. 9).

The analysis data of trace elemnents of Sinai pegmatites show that Um Shoki
granitic pegmatites have Ba, Rb, Sr and Zr concentrations lower than their
hosting granite and the other concenirations appropriate those of the hosting
granite, Those of Dahab granitlc pegmatites clarified that they have Ba and Rb
concentrations higher than their hosting granite (averages 126ppm and 286ppm
respectively) (Tables 2&3). The chondrite-normalized patterns for Sinai
pegmatites show that Th and U exthibit positive anomalies while Rb, Pb, Sr and
Zr are strongly negative (Fig, 9).

Sr-Ba relation in the pegmatitic and granitic phases showed sirong positive
relation with comelation coefficient 0.73. Y shows also positive relation with
both Zr, and Mb in the two phases with comelation coefficients 0.87 and 0.862
consequently but they show more limited mutual distribution in the pegmalitic
phase with variable % suggesting that the l[atter may be enriched in the post
graniric phase. Th shows strong positive relation with U wilth comelation
coefficient 0.71 exhibiting regular distribution in the pegmatitic phase and limited
mutual distribution with U in granitic phase, refeming to depletion of U in the
pagmatitic fhase and probable mobility to the hosting granite. Th show also
mild positive relation with Nb {r =0.42) with limited coherence in the pegmatitic
phase referring toits depletion at the late stages (Fig. 9).

Rare Earth Elements Geochamistry

Ten samples rapresenting the studied pegmatites and their hosting granites
were analysed in the Egyptian MNational Research Center to determine eleven
members of the rare earth elements concentrations Some geochemical
parameters such as LREE/HREE ratio and Eu-anomaly are calculated (Table 4)

Deka J. Sol. 2006, 29, 156-184
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as averages to throw light en the behavior of REEs in the stedied pegmatites
and their hosting granites.
The LREE/HREE ratio

It is 3 measure of the fractionation of the LREEs relative to the HREEs.
Granites appear to be relatively depleted in the fotal REE budgel with an
average of 202.29ppm, aboul 0.8 times the word-wide granite given Dy
Hermann {1970). The studied granites are characterized by sever ennichment of
the LREE (average 185.74ppm) over the HREE with an average LREE/HREE
ratio equals 11.28, Pegmalites have average total REE content slightly lower
than that of the granites with an average. 200.87ppm, lower LREE than the
granite with an average 184 22ppm and HREE nearly the same as the granite
with an average LREE/HREE ratio equals 11.07 (Table 4). The enrichment of
LREEs relative to HREEs may be aftributed to the presence of the accessory
minerals such as monazite and allanite, which may strengly Influence the REEs
pattern due to their very high parition coefficlent (Cathelineau, 1987).

Eu-anomaly

It is proposed by Henderson (1984) as (Eu., )/ ¥ (Smy) (Gd.,) where Eu, Sm
and Gd are normalized by chondrite values to give the corresponding values
Eu.y, Sme, and Gd., Eu anomaly is chiefly controllad by the Ca-minerals such
as anorthite, which has a minor effect on the other rare earth elements during
crystallization from the melt. The Eu anomaly is due to the fact that Eu™ is
compatible in plagioclasas in contrast with Eu*"which is incompatible. Thus the
removal of feldspars from a felsic melt by crystal fractionation or partial melting
of @ rock in which the feldspar is retained in the residue will give rise to negative
Eu anomaly in the mel, The magnitude of the Eu anomaly decreases with
increasing oxygen fugacity and temperature of the system (Henderson, 1884).
Granites conlain low Eu (average 0.85ppm) but slightly higher than the
pegmatites (Table 4). They are characterized by lower Eu electronegativity than
the pegmatites with an exception for Hawashia where the anomalies of the
_granite and pegmatite are the same and characterized by the highest negativity
which is attributed to the complete absence of plagioclase in the alkali-feldspar
granite of Hawashia  (Fig. 10). El Hudi granite is charactenzed by the lowest
Eu anomaly due to its higher content of plagioclase. Pegmalites are
characterized by lower Eu than the granites with an average 0.52ppm due to
ihe absence of plagicclase (Fig. 10C).

Drefta J. Sci. 2005, 28, 156-184
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Petrogenetic modelling

Geochemical modeling using the rare earth elements have been
successfully used to interpretate the petrogenesis and origin of ignecus rochks
by many authors such as Neuman et al {1954), Schilling & Winchester {1967),
ast (1968) and Shaw (1970). Calculations are based on bulk partition
coefficient (D) for each element (j) which in tum is based on the partition
coefficients (Kds) of this element in the minerals constituting the rock. Partition
coefficients of some rare earths in quartz, alkali-feldspar, plagioclase and biotite
of the ackdic rocks as quoted by Schnetzler and Philpotts (19700, Arth {1976),
Hanson (1980) and Mash and Crecraft (1985) are used in modeling for the
studied pegmatites (Table 3). The fractional crystallization model is applied for
Hawashia, Abu Dob, Um Shoki and Dahab pegmatites and the partial melling
model is used for El Hudi pegmatite. Using the melt derived from the lower crust
with modal mineralogy 70% plagioclase, 15% orthopyroxene and 15%
clinopyroxens (McGuire and Stem, 1993) as a parent liquid; the conceniration
of REEs in the residual liquids derived by 35% fractionation and 30% partial
melling are calculated.
a) Fractional crystallization model

The fractional crystallization model is calculated for Hawashia, Abu Dob, Um

Shoki and Dahab pegmatites using the equation of Neuman el al. (1954),
Cl=ClaF where,

The calculated concentrations of the rare earths in the residual figuid with
fractional crystallization degree 35% are listed in (Table 8) glving results
appropriating those for the studied pegmalites,

b} Partial melting model

The foundation of this model was first laid down by Schilling & Winchester
{1967). He used the equation €= Co ! F+ D) (1-F) with partial melting degree
assumed as 30%. This model is simply used to identify origin of El Hudi
pegmatites which Is formed by analectic processes, The calculated
concentrations of the rare earths in the residual liquid with partial melting
degree 30% are listed in (Table 7) which is nearly similar to their concentralicns
in the studied pegmatite.

Deka ). Sal, 2005, 25, 156-1684



173
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Riock Granite Pegmatite

Sample Average Auerage
La 45,81 £3589

Ca 8.8 &350

Bid 45,86 .07

Em 8.57 8,06

Eu 055 .52

| .31 4,60

Th 1.08 1.11

Er a5 375

Tm 0.54 a2

b 345 1.85

Lu .58 a2
'MREE Mz 200 85
OLREE 18574 184.22
LREEHRE 123 11.07

E

GdiYe 1.67 1.44
Eu-anomaly 0,242 0.218

Chandrite rommalization soconding fo Boyrdon (1984),

Table S:REEs partilion coefficiants (Keds] in acidic moks wand for goochemical modelling af the sludiod pegrrefiles,

K.feldspa | Plagiccta
Elemsri Quariz £ ) Blctite
kA 0.015 0.05 0,32 0.28
Ce 0.014 0044 | oo7 D32
boo 0.015 0.025 0.21 0.29
sm. | o014 0.018 @43 0.26
Eu 0.056 113 215 024
s a0t 087 026 |
b
Er &
Tm TS STy | v = &
b 0.017 0012 | 0o .44
Lu 0.014

Fots waluas s from Sobvedrior avd Philpobs (18701, A (1076}
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(Fig. 10):.Chendnte-narmalized REE pattern of the studied grandes and pegmatfies.
[Mormalizabion accarding 1o Baoyriton, 15984),
I:.’u=¢mm1|.a1hrm1'an elesmeeent {i) in the liguld
is= Concentration of an element i) in the source prior to melting
F = Fractonal crystalization degree [assumed a5 300}
0, = Bullkk parttion coafficien
MINERAL CHEMISTRY
Wel chemical analyses were performed for the pegmatitic minerals comprising
toth the perthitic pegmatite and the pegmatitic mica to determine their major
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oxides contents. Concentrations of race elements were determined by X-ray

fluorescence (XRF).
Perthite
The chemical analyses of major oxides for perhite from Wadi Hawashia

pegmatites clarified that it is characterized by low silica content (from 67.63%
io 68.1%) and high alumina content {up Lo 17.36%) rather than its hosling
granite  {Table ). 1 is also characterized by high potassium content (up to
8.10%:). Trace elements distribution in the perthites of Hawashia resembles that
of the granitic pegmatites. R 5 characterzed by high Eb (388ppm- $74ppm)
concentrations and depieted in the other trace elements (Ba, Sr, ¥, Zr, Nb and
Fby. The radicelements are moderate (2Bppm-47 ppm for Th and Tppm=22ppm
for LI}

Chemical analyses data of major oxides for perhite from the pegmalite of

Gabal Aby Dob are listed in table (B} reveal thal silica content ranges between
71.21% and 74.10% and alumina content ranges between 13.01% and 14.91%
with an averages similar to those of their hosting granite. The calcium content
ranges between 0.31% and 1.6% with an average of 0.84% slightly lower than
the hosting granite, Na;© content appropriate thal of the hosting granite while
average K;O content is higher (8.25%) referring to the concentration of
potassium in the late magmatic stages. Abu Dob perihite is characterized by
high concentrations of Rb, ¥ and Zr {up to 838ppm for Rb, 950ppm for ¥ and
1300ppm for Zr ) and low concentrations of Ba, Sr and MNb. Radioelemenis are
moderate (31-39ppm for Th and 8-30ppm far U).
El Hudi pegmatitic perthite is characterized by low silica contents and relatively
high alumina content similar to those of granodiorite {from 70.81% o
71.63% silica and from13.76% to 15.2% alumina). It is characterized by high
potassium content (from 7_.96% to 8.579%). Ba and Sr in El Hudi perthites attain
the highest concentrations (214 -254ppm for Ba and 198ppm-235ppm for Sr).
Rb concentration is moderate (215 -293ppm), while ¥, Zr, Nb and Phb
concentrations are relatively low, Radioelements concentrations are moderate
(29ppm-20ppm for Th and 18ppm-20ppm for U),

The perthites from the pegmatites of Wadi Um Shoki are characterized by
silica content ranging between 70.81% and 71.11% and alumina content ranges
batween 14.33% and 14.51%, KO content is high ranging between 7.46% and
7T65% (Table B). Trace elements distribution in Um Shoki perthites is
characterized by the highest Pb concentration (up to 48ppm) and lowest Ba,
Rb, Sr, ¥ and Zr concentrations which are also lawer than their hosting granites
(Tabke 2}.
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Tabls & :The Extimated REES concanlistions from frachonal orestalisamion for the petrageness inlarpiaton
of the studed pagmaliies modal.

Ehront | Parant Hawashia Abu Diob Um Sk Dahab
Comp. | Fu3k | Avalysia | F=35% | Anatpn | Pe3sh F=35% | Analysis
L 16 | o6 | azon | aas | aest | 4ta4 | 40 | 423 3 B0
e 33 | sote | ssse | pons | eegy | s6z4 | seco | 8767 | B8O
_ha 16 | a3.88 | wsd1 | 443 | 4801 | 427 | 46N | 4342 | 4561
am 3.5 BT 811 . 281 8.1 0.55 H.13 E';_H 8.0
Eu 1.1 111 055 058 0.57 1.27 0,55 144 048 |
G .81 N B 5.9z e 8.31
Ty s - i 18 ] ... ' 114 L e | . t.04
__Er 2.68 351 s 375 a8
Ten 063 g 056 0.6 B.63
Th 2.2 .05 281 8.21 345 8,11 E .09 195
| iw R R i o -1 | DET T el 7.
E s frachonal crystaiioton ceygrea

Tabls 7 * Th: Estmated REE conoomimilons freem partial meiting medel for B Hudi pegmatie.

Elarmeznt Pasrnnl £l Hudi
Comg. F=30% Anahyeis.
La 14 48.37 4402 |
o .33 10061 BAAT 3l
Ml 16 | 4558 4501 =
# gm 35 '! 11 B2
Eu 14 14 0,43
- e 6.3
Tt Sy 1,11
Er ke 294
3 Tm PP R 0,64
=5 ¥ P £ 2,86
Lu D&
F iy partial med i degre
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Table & Chemical m@la data of majer axides AT} and frace elemenls {ppm} of perhies
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Table & © Chemical analysis data of major ides {19 ard brace elernenls (W% of mica minerals

Paphosy &t Dah T UmEhak Ciahahb

Miniral - Mus Mus Mang Bl Mus PH Nus Mang Blg  Blo Blo o Bin Bio  Mux
Sampla  HE1 HEZ HEE HRd AMY AMI A4 LMW1 UMZ LW Card Os2 OM3 D
CYu v G570 AR 0E X5RA &F08 G40 S1.0E 440Z L1853 METI AT00 3734 4648 3T NTO0L 4504
THIZ 32 017 042 ZE 04 404 AX . 0485 27 ZE: 151 032 30 445 098

N2CA 5N AHOS 1845 D580 ITAA VEES A5 1TAS  1SED A0 1488 3535 1450 1474 2107

Faan) 356 A5 1235 1176 RN 1@ A0 105 VL7824 N8R 413 12541402 42

Faiy 100 125 356 154 14 2T 107 236 BREl 1TOZ 1A13 183 1085 1583 198
a0 oo nX oA G143 03 024 QM8 0nd Q¥ 031 Dad 00 03z N3 040
g0 o0 n0E 1135 406 042 103 Q40 87 400 417 585 D10 AGS. ARE 019
Cal go2 00 002 oA 604 Qs 006 003 O QM@ 004 004 005 005 002
M PO OTE 0E Y1 D85 O 0S5 04 014 03k 047 082 QI a3 0w
K 072 D4z 1056 BI3 1046 1754 1000 (088 1005 5T 941 BGF BEZ REY 102
(=1 o4 Y8 Ad1  XR CJER AR 40 4T3 302 400 STO &S 217 IEF 21
Ea B4d B0 BS4 B 4 H =] Ta 10 &7 1M & { O I - -
5] 172 1BE 45T 1M 22 1da MW 14137 122 T4 @ M WT M 1T
E:] a4 a0 a = b1 - Fil 41 ar 42 8 4 48 3
¥ an =3 4z L & [ @ 12 el 38 H 24 i B A
I k-] £ 1T MM 43 22 By L] 45 BH BE 48 45 T2
sh e (L] 1097 14 2 e 2 12 12 nd i &% ns 18
Th =4 £ & L . 3 x L) 24 2 az 2% N 12 oy
u £ 24 1w um =1 4 -2 22 14 11 12 14 a T 11

Perthites of Wadi Dahab pegmatite are characterized by relatively high silica
{from 71.82% to 72.49%) and potassium (from 6.82% to 7.25%) contents.
Aluming content ranges from 13.62% 1o 13.87% appropriating that of the
hosting granites (Table 8). Concenirations of trace elements in Dahab perthites
appropriate those of Um Shoki except for Rb and Sr which attain higher value
{(131ppm-153ppm for Rb and 56ppm-84ppm for Sr) and U which is intensively
depleled {ﬁiﬁpwapm}.

Plotting of the narm values of perthite minerals from the studied perhitic
peqgmatites on Qz-Ab-Or ternary diagram (Tutile and Bowen, 1858 and Winkler,
1979) clarified that all of them fall in the field of potassic feldspar (Fig. 11).

Mica Minerals

Mica minerals of VWadi Hawashia were identified by XRD technique as
muscovite, manganophyllite and biddite, Muscovite s charactenized by higher
silica (with an average 45.62%) and alumina (with an average 35.5%) conlents

Dala J. Soi 2005, 29, 156-184
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and lower iron oxides and magnesium contents than manganophyllite and
biotite, Manganophyllite is characterized by high magnesium content {11.25%)
(Table 9) -

Mica minerals of Gabal Abu Dob are malnly muscovite phiogopite and
manganophyllite. Muscovite is characterized by higher alumina content rather
than manganophyllite with an average 31.58% and wvery low magnesium
content. Manganophyllite is characterized by very high magnesium cantent with
an average 15.62% (Table 9).

Mica minerals of Wadi Um Shoki are mainly biotite characterized by very low
silica content ranging between 36.72% and 37.24% and relatively high aluminga
(ranging between 14.89% and 16.01%) and iron (from 10.98% to 12.14% for
Fe,0 and from 18.61% to 18.13% for Fed) contents. Potassium content is vary
high ranging between 9.41% and 10.05% (Table 9).

Mica minerals of Wadi Dahab are mainly muscovite and biotite. Muscovite is
characlerized by high silica (from 45.46% Lo 46.14%) and alumina (from 32.07
to 35.85%) conlents. Biotite is characterized by high iron oxides contents (from
12.04% to 14.02% for Fes0y and from 15.83% to 16.85% for FeQ) and higher
magnesium contents (from 3.59 % to 3.66%) (Table ).

©n the other hand their platting on biotite discrimination diagram of Abdel
Rahman {1984) shows that the mica minerals of Wadi Hawashia and Gabal Abu
Dob are restricted 1o peraluminous (P) and calc-alkaline (C) fields. Those of
Wadl Um Shoki and Wadi Dahab fall in peraluminous field (Fig. 12).

fraka J. Sci 2005, 25, 156-184
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Al ar

{Fig 11 1 Qz-Ab-Cr ternary diagram fof the perthite minarals af the studied
pagmalites. {Tuttle and Bowan, 1958, Viinkler, 1675},
2 = Hawnshia perthite, 0 = Abu Dob perthite, - El Hudi perthite |,
+ = Um Shoki perbite, O = Dahab mica
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{after Abded Rahman, 1834}, P= Peraluminous, CoCalc-alkaling, & =Alkaling
L= Hawashia mica, 0= Abw Dob misa, %= Um Shokl mica, <= Dahab mica

DISCUSSION

Few publications conceming the petrogenesis of pegmatites in the Eastemn
Desert and South Sinai have been done (El Sheshtawy et al., 1988; Essawy af
ar. 1997; El Aassy of al,, 1997, El Dougdoug ef &, 1997, Salem ef al, 1998 and
Heikal ef al., 2001). These considered pegmatites lo be attributed to either 1)
magmalic differentiation of volatile enriched granitic magma, aenetically related
1o nearby granitic intrusions or 2) differentiated melt of lower crust materals in
combination with metasomatism associated with volatile input.

The studied simple unzoned pegmalites (e.g. Hawashia, El Hudi and Dahab)
and complex zoned types {e.g. Abu Dob and Um Shoki) show textural and
mineralogical variation that defined concentric zones of non-uniform thickness
as in Abu Dob and Um Shoki pegmatites. The presence of graphic intergrowths
near the marginal parts of both zoned and unzoned pegmatites under
consideration indicate pegmatitic melts thal are close to the primary field of

Dietta ). Scl. 2005, 29, 1656-184
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crystallization of a sodic plagioclase (Cemy, 1982). The abnormal giant crystals
of perthite and micas must have crystallized directly from volatile-rich pegmatitic
hquid (Cemy, 18982}, The effect of waler presence on melting relations in the
granitic system of the studied pegmatites and their hosling granites is weli
demonstrated indicating polassic-rich and guanz-poor rocks. This is attributed
to K-metasomatism. In addition, the melts generated by muscovite (o hawve
certain chemical charactaristics i.e.: 1) they tend to be relatively high in K with
KiMa atomic ratio =1; 2) and they are strongly peraluminous,

The REEs patterns for ten samples of the studied pegmatitea and their
hosting graniteids are almost paraliel but with HREESs depletion in the latter. The
Eu defficiency is siriking in both the granitic rocks (average .0.24) and the
pegmatitic racks (average 0.22). It is attribuled to fractionation of plagioclase
and perthite. The chondrite lower ratio (GdfYbjen with an average 1.67 in the
hosting granites and 1.41 in pegmalites imply less fractionation and clear effect
of micas in the granitic melt system (Stone, 1982).

REEs modeling for El Hudi pegmatites and their hosting granitolds is based
on petrogenetic constraing calculated using the crusial derived melt as a sourca
compaosition and Kds as proposed by Schnelzler and Philpotts (1870), Arth
(1976), Hanson (1980) and Nash and Crecraft, (1885). Using the composition
of the mell derived by anatexiz of the lower crust as a parent liquid, the
concentration of REEs in the residual liguid derived by 30% partlal meling
degree would give a pattern similar o the observed REE patterns of the studied
rocks. On the olher hand REE modeling for Hawashia, Abu Dob, Um Shoki and
Dahab pegmatites is closely related fo the fractional crystallization madel in
which the calculated concentrations of REE in the residual Kguid with fractional
cryslallization degree {35%), giving rize 1o results similar to that for the studied
pegmatites.

In summary, the studied pegmatites and their hosting granitoids are more
likzly 1o orginate from partial melting of lewer crust residual rocks (e.g. El Hudi)
or Ly fractional crystallization that imparted on alkaling character of the magma.
EBoth are followed by mantle metasomatism. A comblnation of anatexis and
rmagrakic pn::ﬁ:ess are weil recognized for the studied pegmalites,
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