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Abstract: The Gattar granites are composed mainly of quartz and
feldspars as essentlal minerals and biotite hornblende, zircon, apatite
and spheane as actessory minerals, some secondary minerals as epidote,
chigrite and sericite are found The Gattar granites originated from
calc-alkaline magma and tectonically it is volcanic are granites, The
study includes some mineral as feldspars, biotite and, amphiboles from
Wadi Balli under Environmental Scanning electren Micrascopy (ESEM)
attached by Energy Dispersive E-ray analysas (EDX) in nuclear Matarials
Authority (MMA), gave that the feldspars composed under lemparature
B50°C and biotite in Wadi Balli originated from magmatic origin.
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INTRODUCTION

The Egyptian Eastern Desert, northern Sudan, weslern Saudl Arabia
and Yemen have collectively been termed the Arablan Nubian Shield,
which is characterized by four principal rock assoclation: i.e. (1) an
clder shelf sequence of ortho- and paragnesis, (2) arc assemblages,
(3) ophiolitic suits and (4) granitoid intrusive (Roener et al., 1987).
The Egyptian granitoid rocks have been subdivided in diffarant ways
(Greenberg, 1081), They can be in general classified into two main
types, the older and younger granites (El-Ramly and Akaad, 1960).
Gabal Gattar and Wadi Balli areas are part of the MNortharn Easter
Desert (NED), of Egypt. They are cover by Pan-African basement
rocks. Salman et al, (1980 & 1481}, Sayyah and Attawiya (19940),
Shalaby (1990, 1995 and 1996) and Mahmoud (1995) menotioned that
the graniles of Gabal Gattar are calc alkaline granites and tectonically
volcanic arc type.

The present study deals with the geology of Gabal Gattar granitic
rocks and mineral chemistry of the granite at Wadi Balli by using
(ESEM attached by (EDX)).

General geology

Gabal Gattar and Wadi Balli araas are located in the (NED) of Egypt
belween latitudes 26° 52\ to 27° 08\ N and longitudes 33° 13\ to 33°
26\ E (Fig. 1). It comprises the Gattar granite pluton which forms a
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maountainous terrain with G. Gattar (1963m asl) and G. Umm Disi
(15568 m), G. Abu El Hassan, G. Abu El Hassan El-Ahmar, G. Reddah,
G. Theima and G. Abu Samyuk. The main wadis are W_ Balli and W. EI
Ghezah (Fig. 1). The Gattar plouten is oval in shape stricking lone at NE-
EW direction with the same direction o G. El Eglab (Ayoub and awadalla,
2008}, and G. Ugab El Nugum south Eastern Desart Egypt (Samaan, 2000)
5. Gattar covers an area of about 465km2 with about 30km length and
20km wide. It is dissected by various faults trending mainly ENE-WSW,
NMW-55E, NW-SE and NME-SSW (El Rakgmiby and Shalaby, 1982). The
basement rocks in the studied area are classified according to Takla
claasification (2002), into i

Inter plate Magmatiam and sediments
Felsic and mafic dykes
Younger granites (G. Gattar granites)
Hammamat sedimanis
Subduction-related granitelds (Arc granites)
Diorites and granodiorites
Arc metavolcanics
Metavolcanics

Gabal Gattar granites are light pink in color, hard, holocrystalline and
cars grained. Microscopically, it is composed mainly of quartz, potash
feldspars and plagioclase as essential minerals, biotite, hornblende,
zircon, apatite, opaqus and sphene as accessory minerals, epidote,
chlorite and sericite are secondary minerals (lliase, 2003).

Quartz occurs as the predominant minerals constituting about 40%
of the rock. It forms coarse anhedral crystals, showing wawvy
axtinction, and enclosing zircon, biolile, perthite, plagioclase and
hoernblende,

Feldspars occur as perthite and plagiociase, the perthite is more
predominant than plagioclase. Orthoclase perthite build simply
twinned, coarse, subhedral to anhedral crystal, partially altered to
epidete. Some plagloclase crystals are zoned while other show
saussuritization (epidote + sodic plagioclase) occur in more calcic in
central part of the plagioclase crystals. The plagioclase crystals
enclose zircon and apatite (lliase, 2003).

Biotite occurs as euhedral flaky crystals, pleochroic from dark
brown to yellow, and partialiy altered to chiorite. Some biotite crystals
enclosed zircon.
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Hornblende occurs as coarse prismatic crystals, green in color,
plecchroic from dark green to light green. Some hornblende crystals
énclose opaqus and zircon, patially altered to chlorite.
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Fig. (1): Geological map of Gabal Gattar area MNorthern East

arn
Desert, Egypl, showing the lacation map of the studied area at the top
left side. (After El Rakaiby and Shalaby. 1992)
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Magma type and tectonic setting

The ternary diagram Fe-Mg-AI203 (Gokhale 1968), indicates that the
biotite is of magmatic origin (Fig. 8). Nachit at al. (1985) used the
biotite chemistry to discriminate between peraluminous, calc-alkaline.
Subalkaline and alkaline-peralkaline graniles. The analyzed biotite
crystals from Wadi Balli granites plol a within sub-alkaline field
except one sampie plot in calc-alkaline field (Fig.T7).

Abdel-Rahman (1994) used successfully the camposition of
lgnecus biotites in reflecting the nature of their host magmas. He
defined three compositionally distinet fields: Biotite in alkaline
ancrogenic suites are mostly iron-rich siliceous annites (FeO*/MgO =
7.40), biotites in peralumenous suites are siderophylliti in composition
(FeQ*/Mg0 = 3.48), whereas those in calc-alkaline mostly subduction
- related orogenic suites are moderately enriched in MgQ with a
FeQ"/MgO ratio of 1.756. The FeO*/MgO ratio of the analyzed biotite
ranges belween 1.36 and 2.20 with an average of 2.08. The obtained
ratio is similar to calc-alkaline, subduction - related origin biotites,
Moreover, the biotite of the calc-alkaline suites has the averages of
14.80%. 11.2% and 19.7% for their contents of Al;O,, MgO and FeOD*
respeclively (Abdel - Rahman 1654).

The corresponding averages of the analyzed biotites are 15.99%,
11.60% and 23.39% nearly the same as those of calc-alkaline suites,
On the biotite discrimination diagrams given by the same author,
namely Al;Oy vs. MgO and FeO" (Figs. 8 9) the studied bictites of
Wadi Balli granites plot alse in the field of calc-alkaline arogenic
Sultes.

Conclusion

The Gabal Gattar area is bounded by latitudes 280 52/ to 270 08/ N
and longitudes 330 13/ to 330 26/ E. It comprises the Gatiar batholith
which is very rugged, where the highest peaks are displayed by the
pink Gattarian granites namely G. Gattar (1963m asl) and G. Umm
Disl (1556 m), G. Abu El Hassan, G. Abuy EI Hassan El-Ahmar, G
Reddah, G. Theima and G. Abu Samyuk. The main wadis ‘are W. Balli
and W. El Ghozah southerly.

The G. Gattar area covered with Precambrian basement rocks
represented by metavolcanics, diorites, granodiorites, hammamat
sedimenis and the younger Gattar granites pluton. It is dissected by
various faulls mainly trending in the ENE-WSW, NNW-SSE. NW-SE
and NNE-S5W.
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Fetrographicaly the studied Gattar granites area composite from
quarlz, perthite and plagioclase as essential minarals, togoether with
biotite, hornblende, zircon, apatite, opaqus and sphene as accessory
minerals, epidote, chiorite and sericite are secondary minerals. By
study the different grains fram the granites of Wadi Balli under the
ESEM attached by EDX units found that, the plagioclase composition
ranges from oligoclase (An10 to An76), and composite at temparature
B850°C. The amphiboles of Wadi Balli are calcic in composition and
are classified into ferropargasitic hornblende. Finally the analyzed
biotite crystals in Wadi Balli gave that the biotites are of magm atic
originated from calc-alkaline magma. :
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