
 

Mineralogical, Geochemical and 

Radiometric studies on the granitic 

rocks of Wadi Sabbagh area, South 

Sinai, Egypt. 
 

A Thesis Submitted for 

The Degree of Doctor of Philosophy  

In 

(Geology) 
       By 

Wael Mohmmed Abd Al-Naby El-Maadawy 
Assoc. Lecture at Nuclear Materials Authority 

Cairo, Egypt 

 

Supervised by 

Prof. Dr. Ali Ali Abd El-Rahman 

El-Mowafy 
Prof. of Geology 

Nuclear Material Authority 

Prof. Dr. Rasmy Ismail El-Gharbawy 
Prof. of Geochemistry 

Faculty of Science 

Ain Shams University 

Prof. Dr. Mohamed Galal El-Feky                                                           

Prof. of Geochemistry 

Head of Geochemistry Exploration 

Dept. Nuclear Material Authority                                                                                                         

Prof. Dr. Ali Farrag Osman 
Prof. of Igneous & Met. Rocks 

Faculty of Science 

Ain Shams University 

 

TO 

Geology Department 

Faculty of Science 

Ain Shams University 

 

(2017) 



APPROVAL SHEET 
 

Thesis Title:  

MINERALOGICAL, GEOCHEMICAL AND 

RADIOMETRIC STUDIES ON THE 

GRANITIC ROCKS OF WADI SABBAGH 

AREA, SOUTH SINAI, EGYPT 

Author’s Name:  

Wael Mohmmed Abd Al-Naby El-Maadawy 

Supervisors 

Prof. Dr. Rasmy Ismail El-Gharbawy 

Prof. of Geochemistry 

Faculty of Science 

Ain Shams University 

Prof. Dr. Ali Farrag Osman 

Prof. of Igneous & Met. Rocks 

Faculty of Science 

Ain Shams University 

Prof. Dr. Ali Ali Abd Al Rahman El-Mowafy 

Prof. of Geology 

Research Sector 

Nuclear Materials Authority 

Prof. Dr. Mohamed Galal Husien El-Feky                                                           
Prof. of Geochemistry  

Head of Geochemical Exploration Department  

Nuclear Materials Authority 

 



 

 

 

 
Name                   : Wael Mohmmed Abd Al-Naby El-Maadawy 

Degree                 : Doctor of Philosophy in Science 

Department          : Geology 

Faculty                 :  Science 

University            :  Ain Shams 

B.Sc Graduation Date  :  , Ain Shams University 

Master Degree in geology Date:  , Ain Shams University 

Registration  Date:   /   /  

 Grant Date : 

 

 

 

 

 

 

 

18 1 2011

2010

1994



 

To 
Memory 

Of  
My Parents  

And my brother 
Ahmed 

 



  
 

First and for most, all thanks to (ALLAH) the Beneficent, the Merciful, for 

my success in completing this work.  

My sincere thanks and appreciation to all those who helped me. My great 

thanks to the Prof. Dr. Rasmy Ismail El-Gharbawy, professor of Geochemistry, 

Geology Departement, Ain Shams University, for his supervision, reviewing the 

manuscript and valuable assistance during the progress of this work.  

I wish to express my thanks to Prof. Dr. Ali Ali Abd El Rhaman El Mowafy 

professor of Geology, Nuclear Materials Authority for his supervision, continuous 

help and valuable discussions and help to fulfill the work of this thesis. 

My great thanks to the Prof. Dr. Ali Farrag Osman, professor of Igneous & 

Met. Rocks, Ain Shams University, for his supervision and reviewing the manuscript. 

I would like to express my sincere thanks to Prof. Dr.  Mohammad Galal 

Hussein El-Fkey professor of Geochemistry and head of Department of 

Geochemistry, Nuclear Materials Authority for his encouragement and valuable 

assistance during different stages of this work. 

 I would like to express my thanks to Prof. Dr. Ehab Korany, professor of 

geology, Nuclear Materials Authority for his help in the petrographic studies. 

The author is particularly grateful to the members of the Geochemical 

Exploration Department and all colleagues of the Nuclear Material Authority for 

their offered helps. 

I will not forget to thank my wife, my children (Mohamed & 

Ahamed & Selim) and my brothers. 
                                         Wael Mohmmed ElMaadawy 



ABSTRACT 

The main aim of the present work is to throw the lights on the 

mineralogical, petrographical, geochemical and radiometric characters of 

the granitic rocks and associated pegmatites at Wadi Sabbagh area, south 

Sinai, Egypt. 

The field observations and relationships between the rock varities 

revealed that the studied area is chiefly comprised by four rock unites. 

These rock unites can be arranged according to the following sequnces, 

starting from the oldest to the youngest; as migmatites, metasediments, 

older (syn-collision) granites, younger (post-collision) granites as well as 

pegmatites and dykes.   

 Based on the petrographic investigations, the older granites 

comprise tonalite and granodiorite, while the younger granites are 

classified as monzogranite, syenogranite and alkaline granite. 

Geochemically, the investigated older granites are of calc-alkaline, 

I-type granites originated at depth ≥30 Km and formed in a volcanic arc 

setting, whereas the younger granites and accompanying pegmatites have 

calc-alkaline, alkaline to peralkaline features, A-type granites originated at 

depth 20-30 Km and belong to the within plate tectonic setting. The 

altered granites in the study area are represented by sericitic, hematitized 

and albitized granite.  

 The average of the REE of the studied granitic rocks is 210.3 ppm 

for tonalite, 233.3 ppm for granodiorite and 247.3 ppm for monzogranites 

which is below the average REE of the world wide granites (250-270 

ppm), whereas syenogranite (270.6 ppm) and alkaline granites (278.1 

ppm) averages are relatively higher than the world wide granites. 

The field radiometric survey of the study area recorded radioactive 

anomalies in certain pegmatites and altered monzogranites. The 

radiometric measurements using γ-ray spectrometer (NaI–Detector) 

showed that the eU reaching up to 155 ppm in the anomalous pegmatite 

samples and the eTh content reaches up to 257 ppm, whereas the Ra 



content reaches up to 148 ppm. The eU, eTh and Ra reach up to 305, 382 

and 127 ppm, respectively in the highly anomalous monzogranites. The 

mineralogical investigations using XRD besides ESEM techniques 

revealed that, the radioactivity of the anomalous pegmatites are attributed 

to the existence of thorite, uranothorite, zircon, fluorite, columbite, 

samarskite, monazite, xenotime and allanite. The radioactivity of the 

altered monzogranites are chiefly attributed to existence of thorite, 

uranothorite, zircon and fluorite. 

  

 

 

KEY WORDS: Wadi sabbagh, older , younger granites, pegmatites, 

anomalies, radioactivity. 
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