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Abstract 

ABSTRACT 

  The exposed rocks in Talet Seleim area west of Wadi El-Nasab are 

represented by the Precambrian Basment Complex overlain by a succession of 

the Lower Carboniferouos Um Bogma Formation and the unconformably 

overlying Abu Thora Formation. Extensive field and laboratory studies on the 

Um Bogma Formation indicated that it consists of a lower siltstone-dolostone 

member, a middle siltstone-mudstone-dolostone member and an upper 

dolostone member. These rock units have mainly unconformable relationships 

and show marked lateral variations in thickness and minor changes in 

lithology. The rocks display several primary sedimentary structures the most 

common of which are bedding, lamination and biogenic features. Also, the 

succession is variably affected by faulting, jointing and small-scale folding 

and contains gypsum veins and clastic dykes.                                                                                                                       

  The argillaceous rocks in Um Bogma Formation are slightly to highly 

calcareous and ferruginous. They are texturally classified as siltstone, sandy 

siltstone, mudstone and sandy mudstone. Their clay fractions consist of 

kaolinite and minor proportions of illite and montmorillonite-illite. The 

nonclay mineral assemblage is made up of non-radioactive, radioactive and 

REEs- and heavy metals-bearing minerals. It contains thorite, uranothorite, 

fergusonite, allanite, cerite, ferricorondite, chalcophanite, cassiterite, brass 

(Cu, Ni, Zn) and REEs concentrates. These minerals exist in a variety of 

forms, habits and modes of occurrence indicative of primary and secondary as 

well as allogenic and authigenic origin. On the other hand, the carbonate rocks 

in the lower two members of Um Bogma Formation and those constituting its 

upper member are classified as dolosparite (dolomitized crystalline carbonate) 

and dolomitized intra-biosparite (dolomitized wackestone). These carbonates 
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consist of dolomite and lesser proportions of calcite. Dolomite crystals are 

micro-to macrocrystalline and of two types: idiotopic and xenotopic. The 

noncarbonate fractions consist of a large number of minerals including thorite, 

uranophane, zircon, Ni concentrates, gold and silver.                                                                                                                          

  The argillaceous rocks, especially those of the middle member, are markedly 

enriched in Al2O3, Fe2O3 and MnO in addition to a large number of the trace 

and rare earth elements (mainly LREEs) and heavy metals. The majority of 

these elements are concentrated in the heavy mineral fractions. Their moderate 

to strong positive correlations indicate genetic relationships. It is most likely 

that they were concentrated during weathering and diagenesis. The rocks 

showed moderate negative Ce and Eu anomalies when normalized to 

chondorites. This indicates the prevalence of reducing conditions during their 

deposition and / or diagenesis. Applying several discrimination diagrams 

revealed that the detrital components of the rocks were derived from 

continental source rocks having intermediate chemical composition or from 

mixed felsic and basic rocks. Evidently, these rocks were subjected to 

moderate to strong weathering under tropical conditions. 

  The argillaceous rocks in Um Bogma Formation, especially those of its 

middle member, have much higher radioactivity than that of carbonates. Also, 

the rocks in the eastern part of Talet Seleim area are more radioactive than 

those in its western part. Evidently, the majority of Um Bogma rocks were 

subjected to continuous and contrasting uranium mobilization processes that 

resulted in its addition in rocks of the middle member and a state of 

equilibrium for each of the lower and upper members. Assessing the time of 

the last uranium migration in the rocks revealed that it ranged between 20.32 

and 322.5 Ka for rocks of the middle member and is 97.59 Ka for those of the 

upper member.                                                                                                                           
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  Diagenetic compaction, cementation, alteration, replacement and dissolution 

greatly modified the original textural and, especially, compositional 

characteristics of Um Bogma rocks. The first two processes were more 

profound in the argillaceous rocks whereas the other three affected mainly the 

carbonates. Dolomitization of the original limestones occurred during both the 

mesogenetic phase (by the action connate waters) and epigenetic phase (in the 

zone of mixing of marine waters and underground freshwaters).                                                                                                                                                                                                                                             
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