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Abstract 
 

 Rock foundations of the Kephren and Kheops pyramids are examined in comparison with other Fourth 
Dynasty monuments: the Sphinx, Queen Kentkawes' monument and the Abu Rawash monument. This 
study is based on geological and topographical observations, photomontages and field measurements. 
The results, which are correlated with those of former studies, demonstrate the existence of natural hills 
used as substrata in the construction of the two great pyramids. The minimum volume of these hills can 
be estimated at 12% and 23% respectively of the volumes of the Kephren and Kheops pyramids. The 
use of worked rock hills appears to be a construction method under the Fourth Dynasty.  

Author Keywords: 
 Original hill; Egyptian pyramids; Stratigraphy; Topography  

KeyWords Plus: EVOLUTION  

Reprint Address: 
 Raynaud, S (reprint author)  

Univ Montpellier 2, UMR 5243, Case 060, F-34095 Montpellier 5, France.
 

Publisher: 
 SOC GEOL FRANCE, 77 RUE CLAUDE BERNARD, 75005 PARIS, FRANCE  

Web of Science Categories: Geosciences, Multidisciplinary  

Research Areas: Geology  
 
Source: 

BULLETIN DE LA SOCIETE GEOLOGIQUE DE FRANCE  Volume: 181   Issue: 3   Pages: 279-
290   Published: 2010 

Refrences : 

1.  Title: Facies and origin of nummulitic buildups: an example from the Giza Pyramids Plateau  

(Middle Eocene, Egypt). Author(s): Aigner, T. Source: Neues Jahrbuch fuer Geologie und  

Palaeontologie Abhandlungen  Volume: 166   Issue: 3   Pages: 347-368   Published: 1983  

    2.  Title: [not available]Author(s): BERTHO J 

Source: KADATH  Volume: 99   Pages: 4   Published: 2004  

   



    3.  Title: [not available]Author(s): BLANCKENHORN M 

Source: AEGYPTEN HDB REGIONA  Published: 1921  

   

    4.  Title: [not available] Author(s): CUVILLIER J 

Source: MEM I EGYPTE  Volume: 16   Published: 1930  

   

    5.  Title: [not available]Author(s): DAMIANOAPPIA M 

Source: DICT ENCY ANCIENNE E  Published: 1999  

   

    6.  Title: [not available]Author(s): DORMION G 

Source: CHAMBRE CHEOPS  Published: 2004  

   

    7.  Title: [not available]Author(s): DOWIDAR HM 

Source: EGYPT ANN GEOL SURV  Volume: 24   Pages: 393   Published: 2001  

   

    8.  Title: PALEOKARST PROCESSES IN THE EOCENE LIMESTONES OF THE PYRAMIDS 
PLATEAU, GIZA, EGYPT  

Author(s): ELAREF, MM; REFAI, E 

Source: JOURNAL OF AFRICAN EARTH SCIENCES  Volume: 6   Issue: 3   Pages: 367-377   DOI: 
10.1016/0899-5362(87)90079-0   Published: 1987  

    

    9.  Title: [not available]Author(s): EYTH M 

Source: KAMPF CHEOPSPYRAMIDE  Published: 1908  

   

    10.  Title: [not available]Author(s): GAURI KL 

Source: GEOARCHAEOLOGY  Volume: 10   Pages: 119   Published: 1995  

   

    11.  Title: [not available]Author(s): GAURI KL 

Source: NEWSLETT AM RES CTR  Volume: 127   Pages: 24   Published: 1984    

    12.  Title: Phanerozoic geodynamic evolution of northeastern Africa and the northwestern Arabian 
platform  

Author(s): Guiraud, R; Bosworth, W 

Conference: 8th Annual Workshop of the International Lithosphere Program Task Force on Origin of 
Sedimentary Basins Location: SICILY, ITALY Date: JUN, 1997  

Sponsor(s): Int Lithosphere Programme; Univ Palerm, Dept Geol; Privincia & Comune Palermo; Natl 
Res Council, Roma; Agip, Mobil, Norsk Hydro; Netherlands Res Sch Sedunebtary Geol  



Source: TECTONOPHYSICS  Volume: 315   Issue: 1-4   Pages: 73-108   DOI: 10.1016/S0040-
1951(99)00293-0   Published: DEC 31 1999  

    13.  Title: THE SPHINX - WHO BUILT IT, AND WHY  

Author(s): HAWASS, Z; LEHNER, M 

Source: ARCHAEOLOGY  Volume: 47   Issue: 5   Pages: 30-41   Published: SEP-OCT 1994  

   

    14.  Title: [not available]Author(s): HUME WF 

Source: EXPLANATORY NOTES AC  Pages: 1   Published: 1912  

   

    15.  Title: [not available] Author(s): OMARA S 

Source: STRUCTURAL FEATURES  Published: 1952  

   

    16.  Title: [not available] Author(s): Petrie, W. M. F. 

Source: The pyramids and temples of Gizeh  Published: 1883  

Publisher: Field and Tuer, Hamilton, New York 

   

    17.  Title: [not available] Author(s): Said, R. 

Source: The geology of Egypt  Published: 1990  

Publisher: Balkema, Rotterdam 

   

    18.  Title: [not available]Author(s): Said, R. 

Source: The geology of Egypt  Published: 1962  

Publisher: Elsevier Publishing Co, Amsterdam   

 

    19.  Title: EVOLUTION OF EOCENE-MIOCENE SEDIMENTATION PATTERNS IN PARTS OF  

NORTHERN EGYPT  

Author(s): SALEM, R Source: AAPG BULLETIN-AMERICAN ASSOCIATION OF 

 PETROLEUM GEOLOGISTS  Volume: 60   Issue: 1   Pages: 34-64   Published: 1976  

   

    20.  Title: [not available] Author(s): SHUKRI NM 

Source: B SOC GEOGRAPH EGYPT  Volume: 27   Pages: 65   Published: 1954  

   

    21.  Title: [not available]Author(s): STROUGO A 

Source: SCI RES SERIES  Volume: 5   Pages: 79   Published: 1985  

   



    22.  Title: [not available]Author(s): SWEDAN AH 

Source: ANN GEOLOGICAL SURVE  Volume: 17   Pages: 239   Published: 1991  

   

    23.  Title: [not available]Author(s): VALLOGIA M 

Source: DOSSIERS ARCHEOLOGIE  Volume: 265   Pages: 46   Published: 2001  

   

    24.  Title: [not available]Author(s): VALLOGIA M 

Source: FOUILLES ARCHEOLOGIQ  Volume: 53   Pages: 271   Published: 2005  

   

    25.  Title: [not available]Author(s): VALLOGIA M 

Source: REV GENAVA  Volume: 43   Pages: 68   Published: 1995  

   

    26.  Title: [not available]Author(s): YEHIA MA 

Source: SCI RES SER  Volume: 5   Pages: 100   Published: 1985  

   

    27.  Title: [not available]Author(s): ZITTEL AK 

Source: PALAEONTOGRAPHICA  Volume: 30   Published: 1883    

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2- Pan-African magmatism: Geochemical evolution and uranium mineralization of 
granitoid rocks, Southeastern Desert, Egypt  
 

Saleh, GM (Saleh, GM); 
                                                        Nucl Mat Author, Cairo, Egypt

       
Makroum, FM (Makroum, FM) 

                            Mansoura Univ, Fac Sci, Dept Geol, Mansoura 35516, Eg      
fmakroum@mans.edu.eg 

 
 

Abstract 
 

Granitoid rocks of the Wadi Um Geir-Wadi Allaqi (WUGA) area represent a Neoproterozoic 
calc-alkaline magmatic episode in the Southeastern Desert of Egypt. The rocks range in 
composition from high-Ca (>1 wt%) metaluminous to low-Ca (<1 wt%) peraluminous 
granites. The former are compatible with a volcanic-are environment, whereas the latter are 
related to within-plate A-type granites. The WUGA granites are highly fractionated and 
enriched in Rb, Nb, Y, and REE except for Eu. with corresponding depletions in Mg, Fe, Ti, 
Ga, Sr, and Ba. BEE fractionation patterns and Eu/Eu* values decrease from high-Ca 
metaluminous granite (La/Yb-n = 2.46 - 4.68; Eu/Eu* = 0.32 - 0.73) to low-Ca peraluminous 
granite (La/Yb-n = 0.37 - 1.23; Eu/Eu* 0.01.2 - 0.032, respectively). Major-element modeling 
suggests that the granitic types are products of a single stage of crystal fractionation. The low-
Ca peraluminous granite formed by extreme fractionation of the high-Ca metaluminous 
granite liquid, with plagioclase, K-feldspar, and biotite as the dominant fractionating phases.  
   
Radioactivity in the WUGA, attributed to the presence of thorium and uranium, is associated 
with the younger granites, especially within shear zones, fault planes, and pegmatitic bodies. 
The accessory assemblage of peraluminous granites consists of monazite, xenotime (in low-
Ca varieties), fluorite, garnet, apatite, zircon, tantalite, columbite, Th-orthosilicate (huttonite), 
umohoite, uranophane, beta-uranophane, and betafite-pyrochlore minerals. Metalumious 
granites contain allanite, titanite, apatite, zircon, minor monazite, and Th-orthosilicate 
thorite). The genesis of secondary U minerals is mainly attributed to the action of oxidized 
groundwater on previously corroded primarly U minerals. These Secondary uranium minerals 
were deposited near the surface by evaporation.  
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