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ABSTRACT

The purpose of this paper is to study the textural variations of Ras Barud granitic rocks. It is
evident that the microcline perthite of the buff granites is characterised by the presence of
poikilitic albite which is formed through the action of Na-bearing solutions penetrating the
fissures of the unmixed perthite. The occurrence of exsolution and replacement processes at
high and low temperatures respectively is responsible for the formation of the examined
microcline perthite in the buff granites. The microcline perthite of some examined adamellites
contains albite, quartz, and muscovite in its cracks indicating deposition from external
solutions. The shape and nature of the graphic intergrowths between orthoclase and quartz
in the red and pink granites are controlled by kinetic factors during the simultaneous crystal-
lization of magma under vapour-rich and rapid cooling conditions. The intergrowth relation
between perthite, microcline perthite and quartz in the greyish-white and buff granites sug-
gests that sodic and silicic solutions have attacked the K-feldspar and given rise to perthite
and microcline perthite which are cut by quartzrods forming graphic texture. The granophyres
of the white granite are mostly formed by a very rapid simultaneous growth between quartz
and feldspars.

INTRODUCTION

The examined area forms one of the numerous granitic bodies of the basement com-
plex in the Eastern Desert of Egypt (Fig. 1). Ras Barud granitic rocks consist mainly of
red, pink, buff, greyish-white and white granites, in addition to adamellite, grano-
diorite and quartz diorite. Ras Barud batholith covers about 90 km? and has an ellip-
tical pattern with markedly irregular boundaries, sharp and disharmonious contacts.
Ras Barud batholith exhibits various topographic forms, ranging from relatively low
outcrops with gentle slopes to high outcrops with steep slopes. The batholith is dis-
sected mainly by Wadi Barud which is directed from east to west separating Ras
Barud granitic rocks into two parts. The northern one consists mainly of the red,
pink, buff, greyish-white and white granites, while the granodioritic rocks and scat-
tered masses of granites occupy mainly the southern part. The batholith is trans-
versed by many tributaries running in different directions. The previous granitic rocks
are cut by post-granite dykes consisting of granite, andesite and basalt. Numerous
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quartz, feldspar and epidote veins also dissect Ras Barud granitic rocks. All the
granitic rocks grade imperceptibly into each other with rather indefinite contacts
(Fig. 2). Microscopic study gives rise to 45 petrographic varieties through the examined
granitic rocks. The textural variations of Ras Barud granitic rocks are represented by
perthitic and graphic intergrowths.

TEXTURAL VARIATIONS

Textural variations of the examined granitic rocks comprise detailed studies of per-
thitic and graphic intergrowths from which a great deal of information about the
genesis of these granitic rocks can be concluded.

I. PERTHITIC INTERGROWTH

Classification of perthite

According to the distribution of data points and petrologic source of feidspars,
Tuttle (1952) has pointed out that the feldspars fall into four series:
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Fig. 2. Generalized geological map of Ras Barud area showing granitic rocks and sample location.

1. Microcline cryptoperthite

2. Orthoclase cryptoperthite

3. Sanidine anorthoclase cryptoperthite

4. High sanidine high albite (homogeneous).
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Fig. 4. Microcline perthite containing twinned albite crystals forming poikilitic albite texture. C.N. x 45
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Fig. 5. Quartz and microcline perthite containing muscovite flakes, albite and quartzcrystals. C.N. x 50

According to Tuttle's classification of feldspars which is based on the simple
optical properties, the examined granites comprise microcline perthite and orthoclase
perthite.

On the basis of texture study, a size classification of perthite is illustrated by
Laves & Soldatos (1963) as follows:

1. Macroperthite
2. Microperthite
3. Cryptoperthite.

The distinction among the three previous varieties of perthite is clarified by
Niggli (1926, p. 533.) He pointed out that the thickness of the macro-type bands is
more than 0:05 mm while the thickness of the micro-type bands is less than 0-05 mm.
The cryptoperthite is not distinguished by the optical microscope, but it can be
defined by means of X-ray diffraction, electron microscope methods or observation of
iridescence (Smith 1974). The perthite in the examined granites is considered as macro-
types and micro-types ranging in band thickness from 0-04 to 0-08 mm (Fig. 3).

Review of perthite mechanism in the examined granites

The microcline perthite of the buff granite originated mainly from exsolution at high
temperature and partly from replacement at low temperature. The investigated
microcline perthite contains albite inclusions forming a poikilitic albite texture (Fisher
1971). These albite inclusions have polysynthetic twinning and vary from 0-3 to 0-5 mm
in length and from 0-2 to 0-4 mm in breadth (Fig. 4). The microcline perthite forms
fine fingers or tooth patterns of albite with the poikilitic albite margin. The present
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Fig. 7. Graphic intergrowth in the red granite showing tree-like shape of quartz and feldspar. C.N. x 50
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Fig. 8. Perthite intergrowths with quartz rods forming graphic texture in the greyish-white granite.
C.N.x 50

authors have confirmed the explanation of Laves & Soldatos (1963) concerning the
origin of poikilitic albite. Laves & Soldatos (1963) suggested that poikilitic albite was
formed through the action of sodium-bearing solutions which penetrated the fissures of
the unmixed perthite giving rise to dissolution of potassium feldspar and precipitation
of sodium feldspar. It is probable that sodium feldspar replaces the potassium feldspar
because the latter would be unstable against sodium solution. In some adamellites of
the examined area, albite, quartz and muscovite may accompany the microcline perth-
ite in the cracks (Fig. 5), suggesting deposition from external solutions in which the
remaining magmatic solutions are communicated with the bulk rocks through the
ubiquitous contraction cracks. Initially, these solutions dissolve microcline, and then
albite and quartz inclusions are trapped during primary crystallisation. Microcline is
recrystallised from the solution, facilitating its replacement by albite, and forming
microcline perthite.

II. INTERGROWTH OF FELDSPARS WITH QUARTZ MINERALS

The feldspar and quartz intergrowths provide important information about the re-
action sequences in granites. The present authors prefer to use the term ‘graphic’
which is commonly used, instead of the terms ‘hieroglyphic, cuneiform and runic’.
The examined granites are characterised by two main intergrowths between feldspars
and quartz:

1. Graphic intergrowth
2. Granophyric intergrowth.
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Fig. 9. Quartz fingers penetrating microcline perthite forming graphic texture in the buff granite.
C.N.x45

1. Graphic intergrowth

The microscopic studies and the chemical properties of feldspar and quartz indicate
the mechanism of formation in graphic granites which, of course, reflect some in-
formation about the genesis of these granites.

Orientation and shape of the quartz crystals under the microscope. The graphic granite
shows a relative angular orientation between feldspar and quartz. The graphic inter-
growth in the pink granite gave rise to a good skeleton form in which the quartz forms
oriented triangles (Fig. 6). The intergrowth between quartz and potassium feldspar is
observed in the internal periphery of the triangles. Another form of intergrowth is
observed in the red granite in which the graphic granite contains tree-like growths of
quartz crystals (Fig. 7). In the greyish-white granite a complex textural feature of inter-
growth is observed in which intergrowth of potassium feldspar and sodic plagioclase is
also observed. Both feldspars intergrow with quartz rods (Fig. 8). Another complex
intergrowth is observed in the buff granite in which the quartz rods penetrate the
microcline perthite (Fig. 9).

Ratio of feldspar to quartz. The volume ratios of quartz to feldspar in the graphic
varieties is determined under the microcsope. It was found that, in the greyish-white,
red and pink granites quartz was more abundant than feldspars, while in the buff
granite, the reverse was true. According to Gates & Scheerer (1963) the quartz/feld-
spar ratio is important to explain the shape and orientation of the graphic intergrowths
as follows:

(a) High volume percentage of quartz. In this case the quartz inclusions occur as rods
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Figs. 10 and 11. Photomicrograph showing feldspar intergrowths with quartz forming radiating
fringes grading into spherulitic shape. C.N.x 50
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or skeleton shapes showing typical orientation. In the graphic greyish-white, red and
pink granites, quartz grains are well oriented.

(b) Low volume percentage of quartz. In this case the quartz inclusions are irregularly
rounded or amoeboid, losing their parallel orientation. The examined graphic buff
granite, in which the quartz content is less present than the feldspar, shows amoeboid
shaped quartz without parallelism.

Composition of feldspar. In the examined graphic granites there are three main types of
feldspars as follows:

Red and pink granites are represented by fresh and altered orthoclase intergrowing
with quartz, giving rise to the graphic variety. The greyish-white and buff granites
contain perthite and microcline perthite respectively. The two feldspars intergrow
with quartz and give rise to the complex graphic granite.

Mechanism of formation of graphic intergrowth in the examined granites. The graphic
intergrowths between orthoclase and quartz in the red and pink granites result during
the simultaneous crystallisation of quartz and feldspar under vapour-rich conditions.
The shape and nature of quartz and orthoclase intergrowth are controlled by epitaxial
kinetic factors during the crystallisation of magma under rapid cooling. The previous
explanation of the graphic intergrowth in the examined granite agrees to a great
extent with Vadilo (1971). The complex textural features are observed in the greyish-
white and buff granites in which perthite and microcline perthite respectively inter-
grow with quartz. The intergrowth relation between perthite and microcline perthite
with quartz proposes that potassium feldspar had been invaded by sodic and silicic
solutions respectively. The perthite and microcline perthite are also cut by the quartz
rods forming the graphic texture.

2. Granophyric intergrowth

The examined granophyric rocks are represented in the white leuco-granite. The rocks
show complex textural features in which quartz, potassium feldspar and sodium
feldspar intergrow with each other forming radiating fringes grading in some samples
into spherulitic types (Fig. 10). Most intergrowths are developed as follows: (a)
Potassium feldspar and sodium plagioclase occupy the core of the spherulite; (b)
Potassium feldspar and quartz are represented in the intermediate zone; (c) Albite and
quartz intergrowth occupy the outer zone of the spherulite (Fig. 11). Some spherulites
show alternatively wavy extinction around the radiating fringes, but others are
characterised by the hourglass texture. The examined granophyres are mostly formed
due to a rapid simultaneous growth of quartz and feldspars.
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