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ABSTRACT

* The chemical mmmom of ﬂuw.texm gmu
mm&mwm
gaa{wtz plutons Anal yuidguA.de

gwuhé. Group I are cale-alhatine  granodionifes, very .
similon -4dn  compodition o the voleanic are granites
(Andinotype marginal continentaf arc). Group 2 have bwe
granite composition, they are of proper athaline to 4strongly
alhaline nature and-are considered as post-coflision granites
Group 3 are niebeckite-bearing atkaline granites rcfated 1o
. the xning complexed and foumed during rifting subsequent o
; cantonization. The contents of Si02, K20, Y and Rb-
gradually increate whereas the contents of Cad, - Ti02, AL203,
Mg0, FeD* (total Jnon s FeO), Sr and Ba decrease 4{rom

Group I through Group 2 to Group 3.

"INTRODUCTION

The FEgyptian granites have long been known to pertaini

to an older and:a youngér group under .various names. Hume

(1935) was the first to classify them into an. older phase B
, (the grey granite) and a younggr:suite (G;ttarian.cranite) :
This was further emphasized by the Geologzcal Survey in the

central Bastern Desert. At that time the ' grey granites”
were only known to be the older of the two groups of
granites; bexng cut by the "pink granztes as shown in many -

o places such as in Gabal Siwigat Bl-Arshs and Gabal Abu Dxab. E
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Séhnrﬁann (1953) added a new subdivision, 'nanely Athe
”Shaitian" ‘gtaﬂite after a granite well developed at Wadi

lShait; preéeding the "Grey Granites®. Schurmann's type
"Shaitgan" éranite,at the heaé of Wadi Shait was studied by
Akaad and Moust;fa (1§63) and found to be but a cataclastic—

E mylonitic gneiss of older égrey granite” origin. An almost

.’identicgl cataclastic mylonitic gneiss north of Gabal BRl-
Mai}it ' was also found_by ;kaad and REl-Ramly (1963) to be a

.part 6f.vén older "grey granite"” nasé_agd, the so called

granite of Shaitian type was finallx'equateé with the "grey -

granites”.

The relative stratigraphic position of each of the two

" major granitic groups was established by ii—ﬁamif and Akaad

(1960) c{nl;} after the study of the Iglaﬁf’ér;tiqn' by Akaad
-+ (1957) and Akaad and El-Ramly (1958). In this sequence, the

fGrey Granites" ére older than the "Igla Formation" whereas
‘ghe "Younger Granites” are'youpger than the latter. These
 two " groups were later referred to by Bl-Shazly (1964) as
synordgen;c and late orogenic plut;niges. He considered the

porphyritic'granite of Aswan to form a much younger group of

post~orogenic granite.

El-Gaby (1975) divided the Egyptian granites into two
groups (a) the synorogenic granitoids (which comprise the

- grey granite, the Shait granite and the porphyritic Aswan
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granite) and (b) the younger granite (which comprise the
late to postrorogenic pink and red granites). He concluded
that they constitute one comtinucus séries and that the
hypersolvus alkaline granites represent a éidefbrgnch
developed dﬁring the  late phases of differentiation,
probably under subvolcanic conditions and through gas
transfer. Later El-Gaby and Habib (1982) and El-Gaby et al.
(1987) classified the Egyptian granites into (a) an older,
syn—to late orogenic calc alkaline granite series (including
the older grey granite, thé poerphyritic Agwéh gfanite and
the two—feldspar younger granite) and (b) a younger, post-

tectonie alkaline to peralkalime granite series.

Greenberg (1978) studied the geochemistry, petrograbhy
and tect;nic origin -of éome Bgyptian ybuﬂger granite plutons
%nd recognized thfee possible clans (groups I, II, -& III)
which share in the qualities of the post—tectohicVAépizbnal
intrusions and appear to be of one generation. Akaad et al.
(1979) studied 17 blutons of Ybuﬁger Granite in the bift-

Qusseir region and showed that these posséss three phases in
order of decreasing age according to fiéld, petrographic and
geo—chemical charactgfistics. Husseiﬁ et al. (1982) proposed
a new classification of the Eg}ptian granites, in which the
previously known younger granites, red-pink gfanites, "late"
and "post" orogenic plutonites are classified into two groups

-—=-'=~  e-TT and G-I11 granites. - G-II1 granites denote
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granitic types formed as a result of suturing whereas G-III
k B

granites denote intraplate anorogenic granites formed within

the plate subsequent to cratonization. El-Shatoury et al.

(1984).deduced some reiévant statistical parameters based on

the major chemistry of the different granitoid rocké of Bgypt

indicating the existence of a very sharp boundary between the

" older or synorogenic granitoids (Gr.A) on one hand, and both

the younger or post-orogenic granitoids (Gr.B ) and the
. . 1

youngest alkali granites (Gr.B ) on the other hand.
- . 2 A -

The Younger Granites of Egypt were apparantly formed
within a narrow time range 570 to 607 Ma (Hashad et al.,
1972; Méneisy, 1972; Fullagar and Greenberg, 1978, Hashad,
1980; Meneisy and Lenz, 1982; Stern and Hedge, 1985). Their

87 86 N
initial Sr/ Sr ratios range only from 0.7028 to 0.7037.
These values are commonly interpreted as 1indicative of

" derivation of the granite from the mantle. Rogers et al.

(1978) argued that the alkali granites of northeastern

" Africa, including the Egyptian Younger Granites; must have

" been mantle-derived because the area contained virtually no

continental crust prior to Pan-African time, when the

granites were emplaced. -

Akaad (l957), Akaad and Rl-Ramly (1958) and El-Ramly

and Akaad (1960) distingﬁiéhéd and amply described the ﬁajér
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unconformity at the base.of ther Hammaﬁgt sediments and
overlying the Dokhan Volcanics. Rogers and Greenberg (1983)
considered this unconformity as aboug 600 Ma and that it
marks the end of compressive subduction rel#ledr tectonics.
They also belieéve that the intrusion of the Younger Cranites
through the unconformity ;nd immediately overlying rocks was
the last major tectonic/igneous event in the evolutisn of
the crystalline shield of the eastern Egypt and which formed
at the time of (Pan African) stabilization of the
continental crust. Stern and Hedge.(1985),réported that the

igneous activity during 600 to 575 Ma episode involved the
emplacement of the pink granites. They also noted that the
tectonic activity during this time is generally limited to
- the developme;t of broad open folds. Stern et al. (19@4)

argued these features are most consistent with an

zxtensional tectonic setting.

The present paper déals with the geochemistry of
granites from thirteen younger granite pldtqns occurring
approximately between_latitudes 550. and 260 Tﬁese plutons
inelude Gabals El-Fawakhir, Umm Rus, El Shusb? El Dabbah,

Igl El Ahmer, El Bndiya, Kadabora Abu Itella, Sheikh Salem,

El Atawi, Hamret Ghannam, El Sibai and Abu El Tiyur (Fig. 1).'

The 13 younger granite plutons cut across a wide array
of rock units which include the volcano-sedimentary

assemblages, serpentinites, metagabbros,‘}oung gabbros and
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. Hammamat vsedimenté. These plutons generally  possess
tg¢ircular to oval and elongate outlines. Some of these are

rign-like bodies (El Atawi, Hamret Ghannam, El Sibai and

Abu El Tiyur). The plutons form bold mountainous landmarks

with sharp contacts against the enveloping rock units.

The -mineral composition together with the  first
indications of the geochemical attributes (precceding the
complete data presented herein) permits the present Younger -

Granite plutons - to be classified into three different

groups.

Group I : includes E1 Fawakhir, Umm Rus, El Shush and

LR VRV T Vv

El Dabbah  plutons, which  are generally
granodiorites. Théy are mostly of Fhe sﬁgsolvus
yariety as classified by Martin and Bonin (1576)
and are composed of sodic oligoclase, quartz and

less abundant potash feldspar with notable

- hornblende and biotite.

9{832~%~~: includes five plutqns.which<are.subdivided into
two subgroups. Group 2 A "includes the Igl =
El .Ahmer and El Endiya plutons which are
composed of quartz, alkali feldspar (perthite +
albite) and sodic oligoclase together witﬁ

gubordinate biotite. Hornblende is even more

scarée. _‘Grbupf 2.B- includes the 'Kadaboré, Abuv 
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Fig.1 Location map showing the investigated granite plutons.
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l Itella and Sheikh Salem plutons which are
composed of perthite, albite, quarti and little

amounts of sodic oligoclase and biotite.

Group 3 : includes the El Atawi, Hamret Ghannam, El Sibai

.
B e R RV

and Abu El Tiyur plutons, of alkéli fel§sp;r
granite composition. They are mostly of the
hypersolvus textural type and are composed
essentially of alkali feldspa? (perthite + minor
albite), quartz and very little Dbiotite.

Riebeckite is prsent except in El Atawi pluton.

CHEMISTRY

Major and trace'element analyses for 27 selected rock .

B
specimens representing the thirteen granitic plutons under

consideration are represented in Table I. CIPW norm and

various geochemical parameters for the analysed samples ' are

given in Table 2.

The - analyses were performed by the author at Dokuz
Eylul Universitesi, Izmir, Turkey. The contents of the major -

elements Si0 , Al O, total iron (as Fe 0 ), MgO, Ca0, K O,
2 23 23 ' 2
Na 0 and MnO0 were determined by the atomic absorption
2 ' '
spectrometry. The total iron {as Fe 0 ) was determined once
: 23
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FeO was determined by volumetric titration with KMnO
‘ 4

standard sglution, then Pe 0 was- calculated. The
concentrations of the‘trace elemﬁnis Rb, Sr, 2r, Y, Nﬁ, Ba,’
Cu, Ni, Ti and Cr were determinedvby the X-ray fluorescence
spectrometry. Calibration curves for major and trace

element analysgs were constructed from analyses of U.S.G.S.

standard rocks AGV-I, GSP-1I, G-2, Pcc-I, Sy-2 and Sy-3.

Chemical Clgssification:

A A A e A A A A A e o Ry

The chemical classification of the studied granitic

rocks, based on R -R multicationic scheme of De La Roche et
1 2

al. (1980) is presented in Fig. 2. Group 1 granites fall

within the granodiorite field, except for one analysis from

' Gabal El1 Shush which falls within the tonalite field. Group

2 A fall within the grénite field. Group 2 B and Group 3

fall within the alkali granite field.

Chemical Characteristics:

R A BB AR R A N A e By e A e Ay

The alkalinity ratios of the studied granites were
calculated (Table 2) and plotted on Wfight's (1969)
alkalinity ratio va;iation diagram (Fig. 3) which clearly
indicates that: (a) Group I granites have a clac alkaline
affinity, (b) Group 2 A are alkaline propef, whereas both

Group 2 B and Group 3 are of strongly alkaline character.
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The rel#tionship between K O and Na 0.is shown 1in

Fig. 4 which indicates that.the majfrity of group 1 granites

have K 0/Na 0 ratios < 0.5 and consequently have sodic

tendencies. 2 Two samples from Group 1 as well as Groﬁp 2 A

have KQO/Na 0 r;tios between 0.5-1 .indicating sodic potassic
’ 2

characters. Group 2 B and Group 3 have K 0/Na 0 ratio
‘ 2 2

between 1-2 indicating a potassic character.

The mafic and felsic indices,(Simpsqn, 1954) for the
present rocks (Pig. 5) indicate the majority of the Group 1
granites as intermediate differentiates with only two

analyses as acid differentiates. Group 2 and Group -3

-

granites appear as acid differentiates.

The AFPM variation digram (PFig. 6) shows that the.
‘analysed granitic samples are progressively richer in
alkalies and poorer in Mg and PFe (total iron} frem Group 1.

through Group 2 to Group 3.

In the K-Na-Ca ;ariation diagram (Fig. 7), thebstudied
granitic rocks show relative variation in composition towards
the Na-K "sideline. The diagram cleaply illustrates that
Group 1 granites lie néér the Ca-Na éideline, having nearly
equal amounts of Na and Ca and low content of'K, Group 2 and
Group 3 granites, on the other hand, show high values of both

K and Na and very low content of Ca.
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Some other diagrams have also been usedvto illustrate
- the behaviour of some éf the major and trace elements (Pigs.
8 & 9). 'In.these diagrams, the amoun£’of a given element is
plotted‘against Larsen differentiation index (D.I.). Fig. 8
show; that the Si0 and K.O’increase with D.I., wheeas FeO%
(total iron);- Mgozand Cag decrease with D.I.; Na O shows
stable values. It is also evident that there is za great
- chemical ‘contrast vbétweén Group 1 granites on the one hand“
and both Group 2 and Group '3 on the-other hand. Group i
granites are ricﬁer in FeO%*, Mg0 gn& Ca0 and poorer in K O

2

and Si0 than both Group 2 and Group 3.  In Fig. 9, it
) :

appears that Group 1 granites are richer in Sr and Cu than

Group 2 and Group 3, whereas Nb, Zr, Y and Rb are more

concentrated in Group 2 and Group 3 than ‘in Group 1.

The most significant geochemical characteristics of

the three granite groups are summarized as follows:

Group 1 granites:

B R e e

- - They have calc-alkaliné nature and sodic tendencies.
- Si02 contents range between 65 and 71 %.
- They have relatively high Ca0 (2.59-5.21 Z). Ti0
2
(0.25-0.72 %), AT 0 (15.03-17.71 %), Mg0 (0.73-1.36%)
: 23

and FeO* (1.84-4.11) and relatively low K O.
2
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Abu El Ela

They have relatively low Nb (7-12 ppm), Y (2-20 ppm)
and Rb (28-86 ppm) and relatively high Sr (238-756
ppm) and Cu (18-35 ppm). o
The Na O content exceeds that of K O.

2 : 2
They have low alkalinity ratiov(1.55—2.57) and are
bofh high in solidification indéx (7.08-14.45) and

colour index (4.59-10.86).

Group 2 granites:

L

B N L T Y]

They have characteristics intermediate between Group I
and Group 3 since they have intermediate ;;lues of éao
(0.34-1.35 %), Tio (0.06-0.37 %), AI Q_ (12.17- ..
13.34 %) except fofzone sample which is 50?78), Mg0
(0.27-0.56 %), Nb (9-66 ppm), Y (29-130 ppm), Rb (56-
108 ppm), and Sr (9-70 ppm).

They also have intermediate values of alkélinity ratio
(3.86-6.39) and solidification index (2.41-5.22).
Their Si0 contents are in the raﬂge of 73-77 %.

The chemiial charactéristics permit the present Group
2 granites to b; subdividéd into t#o subgroups: Gfoup

2 A and Group 2 B. Group 2 A have proper alkaline

nature and sodic-potassic characters and are richer

. we_ A ~n_~n m*A o N 3 Al o ek inm L N
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Nb, Y and Rb than Group 2 B. Group 2 B, on the other
hand, have strongly alkaline nature and potassic

character. In Group 2 A, the Na O content exceeds
' 2 .
that of K O whereas in Group 2 B, the K 0 is always
2 2
high compared to the Na O.
2

. Group 3 granites:

L Y

L R T e

They are strongly alkaline in composition and have

potassic character.

S10 contents range between 75-79 Z.

2
They have relatively low Ca0 (0-0.58 %), .Tio (0.07-
) ) ’ 2
0.16 2), AI 0 (11.00-11.89 %), MgO (0.24-0.33 %) and
23

Fe0* (0.92-2.02) and relatively high K O.
C 2

fhey have relatively high Nb (34-85 ppm), Y (73-159
p?m) and Rb (77- 200 ppm) and low Sr (2-8 ppm except
for Bl Atawi granite). -
The K O content exceeds that of Na O.

2 2
They have high alkalinity ratio (5.87-8.63) and are
both low in solidification index (2.11-3.17) and

colour index (2.81-4.94).
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The Granitic System:

Bt R Bt Ay P Pt N g O P Pp Ty Pn Pt g N0 P N

The nqrmative proportions Qz, Ab and Or are plotted
on the Qz—Aber-H O system at w;tér—vapour pressures ranging
" between O.S.and 102Kb {Tuttle & Bowen, 1958; Fig. 19). The
plots of both Group 2 and Group 3 granites fall‘at'or éyosé‘
to the low temperature minima at low to moderate water-—vapour
pressures whereas the plots of  Group 1 occupy a ‘zone
extending from the low femgerature minima at modrate water—
vapour pressures towards the Qz—-Ab side line, The close
relatioﬂship between the nqrmati&e comboéition of the
analysed granitic rocks in Washington's (1917) table and‘ytﬁe
minimum melting point at low water-vapour §ressﬁre, lead
Tuttle and Bowen (1958) to conclude that the'magmatic quuid;
are involved in the genesis'of' granitic rocks. El~Gaby
(1975) has sﬁown that the field composition of the Eg&ptiaﬁ‘_
;ounger granites are close to the low melting point at 10@
water-vapour pressures in thé Qz~Ab-Or-H O systeﬁ of Tuttle.

' 2

~and Bowen (1958). He considered these éranites to be largely

intyuded as palingenetic magmas.

The plots of Group 1 granites lie deep in the

plagioclase field on the terhary diagram of the Ab-An-Or-H 0
) 2

system (Pig. 11), whereas both Group 2 and Group 3 granites

are situated about the cotectic curve at 1Kb water-vapour

~w~cenrs [ Tamas and Hamilton, 1972) near the low temperature
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minimum of the Ab-Or binary system. This indicates that the
crystal-liquid equilibrium was the dominant mechanism
involved in the genesis of these granitic rocks.

Tectonic Classification: .

e R R R R VR VR PR VR ey vy v v S

~ Pearce et al. (1984) has proposed the use of Y, Nb and
Rb ‘_in discriﬁinant diagrams to determine the tectonic
- settings of granites. They subdivided the granites accordiﬂé
to their intrusive settings into four main groups, viz. ocean
ridge granite (ORG), volcanic arc granite (VAG), within plate

granite (WPG) and collision granite (COLG).

. In Figs. 12a, b, the analyses of Group 1 éranites fall
‘within the field of VAG + COLG + ORG, whereés' analyses of
Group 3 granites fall within the field of WPG + ORG. It can
.also be seen from these two figures tﬁat the analyées of
Gfoup é A fall within the field of VAG + COLG + ORG (but very
close to the field of WPG + ORG) whereas those of Group 2 B
fall within the field of WPG + ORG. Rb forms an  almost
-perfect " discriminant between ORG and WéG and between VAG and
COLG (Pearce ét al., 1984). The position of the data points
confirms - a within plate setting for Group 3 gragites (Pig.
12 c¢) whereas Group 1 granites plot in the field of volcanic
are granites (Fig. 12 b). The analyses of the Group 2 B fall

Iwithin the field of within plate granites (Pig.. 12 ),
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-

whereas those of Group 2 A fall within the field of volecanic

arc granites (Fig. 12 d).

Disctihination between ORG, VAG, WPG and COLG is
6bv;ous from the Y-Nb and Rb-(Y+Nb) diagrams (Figs. '13; 14)
where complete separation between these settingﬁ is achieQed
betger than in the previous diagrams (Pearce et al., 1984).
It is clear'from Fig. 13 that Group 1 aﬁalyses plot within
the field of VAG + COLG whereas Group 3 analyses fall within
the field 6f WPG. It can also be seen that the analyses of
Group 2 A plot within the field of VAG + COLG but very close
to the field.of‘WPG whereas the analyses of Group 2 B plot
within the field of WPG. Pearce et al., (1984) inferred that
a graph of Rb against Y+Nb should carry ‘most of .the
discriminating power of these three elements. The resulting.
diagram (Fig. 14) reveals virtually no overlgp betwéen ‘the
designated intrusive settings. In this diagram; bGronv 1
analyses fall within the field of voleanic are granite
whereas Group 3 analyses fall within the field of within
plgge granite. It is also clear from Fig. 14 = that the
analyses of Group 2 A fall within the field of volcanic 'arc

granite whereas those of Group 2 B fall within the field of

within plate granite.

The post collision granites represent a major problem

in all tectonic-geochemical classifications of granites since
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their characteristics depend on the thickness and compositon
of the lithosphere involved in the collision event and on the
precise timing and location of magmatism (Pearce et al.,

1984). The Rb and Y+Nb ranges for some typical post-

. -

collision granites have been plotted in Fig. 14. They most
commonly lié near the top of the VAG field, as exemplifi;d by
the zoned Adamello pluton (Dupuy et al., 1982) and the
granite of Oman and Masirah Island, and in both the VAG and
" COLG fields as in the case of the Queigut pluton (Fourca&é
and AIIegre, 1981) as well as in the WPG and COLG fields as
in the case of the Hercynian Grandés Rousses granite (Oliver
- et al., 1983). It is clear from Fig. 14 that the analyses of
El Fawakhir and Umm Rus granites fall within the Oman ‘post-
colisién_ granite field. It is alsé obsérVed that the
analyses of Group. é A lie near the top of the VAG field

similar to some post—collision granites.

DISCUSSION AND CORCLUSION

The chemical characteristics obtained from 27 analyses
of 13 Younger Granite plutons lead to their subdivision into

three groups with considerable minefaiogical and chemical

contrasts between them.

Group 1 includes the granites of El-Pawakhir, Umm Rus,

- E1 Shus and El Dabbah. These granites are mainly
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have calc—alkaline mnature and sodic tendencies. They are
very similar to the volcanic arc granites ;s described by
Pearce et al. (1984). The Group 1 granites have relatively
low 5i0 , K O, Nb, Y and Rb and high Ca0, TiO , A,i 0, MgO, .
2 2 2 23
PeO*, Sr and Ba, all indicative of the relative abundance of
mafic phases and higher An plagioclase. The present’graﬂites
show the main characteristics of the I-type (Cordilleran)
granites according to the shceme of Pitcher (1983) as
they: a) commonly form granodiorite, b) have hornblende and
biotite as the dominant ferromagnesian minerals, c) ﬁuscovité'
is absent, d) they do not contain cordierite, garnet,

andalusite or sillimanite, e) sphene is the common accessory,

f) magnetite is the common iron oxide, g) their SiO- content

2
is dominantly in the range 65-71 %, h) the Na O content is
L 2
"usually higher than 3.2 % i) their molecular Al O /Na O+K 0+
23 2 2

Ca0 is generally less than 1.1, j) most of them show CIPW
normative diopside. The I-type (Cordilleran) granites was

vconsj&e:ed by Pitcher (1983) ‘as  Andinotype marginaly
continental arc. ‘Pitcher (op. cit.) stated that: "During‘
oceaﬁ—continent subduction, as during the Creataceous in the
Central Andes, this reéycling is so continued a process, deep
beneath/the cdntinentalAlip, ag_to lead to the segregation of -

underplate material of dioritic composition. Episodic
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wholescale remelting of the latﬁer provides the ﬁulses of I-
“type . (cordilleran) magmas, and these differentiate during

their temporary residence in inter-connected chambers, the

.degree of differentiation depending on the period of

.

B . * "
residence .

Group 2 includes the granite plutons of Igl El Ahﬁér,

"Bl Endiya, Kadabo;a, Abu Itella and Sheikh Salem. Thg
granites of these plutons have true granitic composition,

proéer alkaline to strongly alkaline nature and sodic-

potassic éharacters. In fact, the group 2 granites have

intermediate values of major and trace elements between

- Group 1 and Group 3. The geochemical characterispics permit
the present Group 2 granites to be sub@ivided into two

subgréups,Group 2 A and Group 2 B, although the prgperties of

‘ these two subgroups are somewhat overlapping. Group 2 A
, generglly contains less K O,Nb, Y and Rb and higher MgO, C;O,

) . 2 v
Ti0O , Sr and Ba than Group 2 B. On the trace element

disgriﬁination diagrams (Pearce et al., 1984), Group 2 A lie
near or within some post-collision granite fields whereas
Group 2 valot within the field of withinl-plate granite.
"Pearce et al., (1984) mentioned that the post-collision
granites can plot in the syn—collision granite, volcanic arc
granite or within plate granite fields. The author is

inclined to consider the Group 2 granites as post-collision

granites. According to éeérce et al., (1984), the post—
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collision granites can result both froﬁ melting of the lower
crust due to thermal relaxation following collision and from
Ameiting of the upper mantle (which may be of "within plate"”
or "arc" comﬁqsigion) due to the adiabatic decompression that

accompanies post-collision uplift and erosion.

Group 3 includes the granite plutons of Bl Atawi, .
Hamret Ghannam, El Sibai and Abu El Tiyur. The granites of
these plutons are riebeckite-bearing alkaline granites whichl.
form ring-like granite bodies. These  granites w;re
consideréd by El-Ramly and Hussein (1982), Hussein et ~al.,
(1982) and El-Gaby et al.,. (1987) to be related to the ring
complexes of Egypt. Comparing with the two aforementioned
"granite groups, Group 3 gramnites have relativel} low Ca0,
TiO , Ai 0 , MgO, FeO*, Sr and Ba agd high Si0 , K 0, Nb, Y
2 23 : .2 2
and Rb. The Group 3 granites plot well within the field of
with;n plate granite on the érace element discrimination
diagrams“ proposed by Pearce et al., (1984) and show all the
., char;cte:istics‘ given by Pitcher (1983) for the A-type
.granite formed within anorogenic\sitqatégps since they:' a)
éommonly occur as shallow plutons of ring-like bodies, b)
usually of alkalicvgranite composition, c) riebeckite 'is
frequent and green biotite_is present, d) K-feldspars often
occur as perthites, e) Their molecular Al 0 /Na O +K20+CaO is
: 23 2

more thgn 1.1, f) associated with caldera—centred alkalic

"'lavas (the caldera alkalic lavas are exemplified by the .
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Katherina - Volcanics which are rare and only described from
South Sinai as remanants of a éaldera by Shimron, 1980), g)
fluorite mineralization is associated. r In thg light‘of the
—foregoing, it can be suggested that Group 3 granites are
‘anqrogenic granites intruded into the continental .crétons

s

that may be undergoing initial stages of rifting.
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