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ABSTRACT 

The present study aimed to shed light on the 
mineralogical composition and rhe petrographic 
investigation of some Lower Creraceous Aptian 
sediments from some wells drilled in the northern part 
of the Western desert, Egypt. Petrographic study has 
been done for different rock types for better 
understanding of the paleo-environment of deposition 
and diagenetic processes that aflecred the sediments. 
Shale samples were investigated rnineralogically b y  
means of X-ray arzolysis (XRD), and differentia! thermal 
analysis (DTA) .  The data chtaihed r e v e ~ i e d  thc 
following conclusions .- 

1. The recorded ~ l a )  minerals are kaolinire; iliite; 
and mixed layer illite-montmorillonite. The genetic 
significant of these clay minerals suggests that the 
Aptian shales are most probably of marine environment 
and sometimes of o lncustrine origin. 

2 .  Carbonaceous matcer and carbonares commonly 
co-existed with the Aptiaji shales and greatly affected 
the differential thermal curves. 

3. The Aptian sedimznts are greatly iinflunced by 
posr depositional activities ns evidenced b y  petrographic 
analysis. 
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4. Environmental interpreraticn and diagenetic 
transformation of the clay minerals are cfiscussed. 

INTRODUCTION 

The Western desert has been recognized as a region of sjrnpie 

geological structure, covered by the northerly dipping Teretiary 

rocks of regional extent and reasonably lithologic uniformity 

(Zittls, 1883). Its norhen portion frsms a part of the unstable 

(mobile) shelf of Egypt (Said, 1962). The most extensive 

deposits in the unstable shelf area are those of Early Cretaceous 

(Alxian) revealed by deep drilling carried out by different oil 

compa.ies. Petroleum exploration in the Western desert of Egypt 

delineated the oil potentialities of the northern part of the Western 

desert and decided that the reservoir prospective in this area is of 

Mesozoic age (Brooks, 1966; Vollen weider, 1967; El-Gezeery an3 

Abdine, 1969; El-Banbi, 1970; Abdine and Deibis, 1972; 

El-Geseery et al., 1972; Abdine, 974; Ezzat and Dia El-Dill, 

1974; O'Concor, 1975: Me~walli and Abel-Hady, 1975 .... etc.). 

Recently Barakat and Darwish (1987) proposed a new stratigraphic 

classification for the Lower Cretaceous sedimenrs in the north 

Western desert dated from upper Jurassic to Lower Cretaceous as 

follows : 

Top : Bahariya Formation ...... Lower Cenomanian 

....... Kharita Formation -4lbian 

Dahab Formation ........ Aptian 

...... Alamein Formation Aptian 

.... Mediewar Formation Aptian 

........ Abyad Formation Aptian 



hlatrilh Formation ............. Bmamian 

Alam El-Buib Forrnatiorz .... B m m i a n  

Betty Formation ............... Neccsmian 

Masajid Formation ............. Upper Jurassic 

Th.2 area under consideration is located in tfe northern part of 

the western deserl of Egypt, It lies Oenveen Longitudes 28O00 

and 2g0 35 E and Latinrde 30°00 to the Mediterranean Sea coast 

north wards (Fig. 1 a). 

The present study 1 1 ;  an attempt to clucidare the chaxacrers of 

the subsurface Lower 4.27-etaeeous Aptian sediments (clastic and 

non-clastic rccks) pentrated iil four wells (Fig. 1 b) drilled in the 

norikrn part of the Wcstern dew-t. Tkses wd!s are burg el 

a - 1  Alam el Bulb 1; Alamein-4; El-Karita-1, and Qattra 

Rim-1. It is also intended to deal with the pdeo-environmental 

deposition of these sdiments. their facies and facies change; as well 

as the main diagenetic processes thar; affected these sediments. 

1, Mineralogical Investigation of Argillaceous 

Samples : 

A. X-ray analysis (XRD). 

Seveateeri representative argillaceous samples were chesen for 

X-ray i_n_vesti;ation. Separation of < 2- clay fraction has been 

done following methods published by (Weir ci. ai., 1975). A 

phillips X-ray diffractorneter has been used under rhe f d o w i n g  

conditions : Copper radiation, Fe-filtered, 32 K-J 2i  10 MA. 
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Fig. (1, a) : Location map. 
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Fig. (1, b) : Location map of the studied wells. 



Kolkila, eb al., 

geoinometer speed was normally at 2" 2 / min. The glass slide 

was X-rayed under the following conditions : 

a) Untreated (Air dried); b) Glycolated; c) Heated at 500°C. 

B. Differentia1 thermal analysis (DT.4.) 

Eleven tepre$en.rative argillaceous samples were examined by 

the differential thermal technique. The analysis was done using 

Shimedsu apparatus. Optimum conditions are : the heated rate is 

10°C / min., starting heating at room temperature. Nitrogen 

atmosphere is applied at 80 mm., Calcined alumina as a reference, 

the end temperatmc is 1050°C, and chart speed is, 2.5 mm / min. 

1%. Petrographic Investigation 

Sixty representative core samples of various rock types 

(Carbonates, Sat dstones, Shales) were selected from five wells : 

Qartara rim-1; tilamein-4, El-Kharita-1; Burg El-Arab-1; and 

Alam Ej-Buib-1. The prepared thin secrims were studied 

Petrographically. The main petrographic aspects in this study are 

lithologica! similarites, grain-size, roundness, sorting, porosity, 

cement-matrix relationships, mineralogical corr,posirion, main 

diagenetic events and the probable depositional environments. 

ItESUETS AND DISCUSSION 

i. Lithologjcal description of the invstigated samples : 

The main rock :ypes encountered in each well as well as their 

iiehologicd description are given in Table I ,  while their postition 

within the well are shown in Fig. 13. 
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Table (1) : Lithological description of the studied samples. 

Age Well name Core Smple Intervai (M). Lihological description 
No. No. 

Qattra Rim-1 1 1-2 916.0-960.0 Dolomitic Limestone 
2 3 612.5-612.8 Dolomitic Limestone 

4-5 612.8-622.1 Sandy Micrite. 
6-7 622.4-623.9 Dolomitic Limestone 

Alamein-4 1 8 765.4-765.7 Glauconitic caicareous sandstone 
9-11 765.7-766.4 Carbonaceous shale 
12 766.9 Sandy micrite 

Aptian 13-14 767.3-767.6 Sandy dolomitic limestone 
15 767.9 Dolomitic limestone 

--- 
El-Karita-1 1 16 909.6 Dolomitic Limestone. 

17 910.0 Dolomitic Limestone. 
18-21 910.3-910.9 Dolomitic Limestone. 

2 22-25 912.1-916.4 Dolomitic Limestone. 
3 26-29 91 8.2-922.4 Dolomitic Limestone. 
5 30-32 932.7-933.0 Carbonaceous Shale. 

33 933.3 Sandstone. 
34-35 933.9-934.5 Carbonaceous Shale. 

6 36-37 956.3-956.7 Carbor?aceous Shale. 
38 956.9 Sandsrane. 
39 957.3 Carbonaceous Shale. 
40 957.6 Sandstone. 

- 
Burg el Arab-1 _ 19 . 41 921.5-921.8 Calcveous Sandstone. 

42 9224-922.5 Sandy dolomitic Limestone. 
43 922.7-922.8 Sandstone. 

20 44-50 926.0-966.4 Sandstone. 
21 51-53 966.4-966.9 Sandstone. 

Aptian 22 54-55 997.9-1016.9 Sandsrone. 
23 56-57 1018.2 Calcareous shale. 

.- 
Alam el Buib-1 1 58 1200-12003 Sandstone. 

59 1200.6 Calcareous shale. 
60 1200.6-1201.8 Sandstone. 

.- 
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Ei. MinersBogicaI hnvestigation of Argilacesus 

Seainnents: 

2.. X-ray analysis 

Figures 2, 3 ,  4, 5 and 6 show five representative 

diffratograms for five selected shale samples. Semi-quantative 

estimation of the present d a y  rnine~als after schultz, 1964 was 

made. The clay minerals recorded are arranged according to their 

abundance as follow : 

Kaoiinite > illite-montmorillonite mixed iayer > illite. 

A brief description of these minerals is given below. 

It is the ;xedomina~zd clay mineral recorded in the 

investigated samples. Judged from the shape of 7.1 'A reflec~ion, 

the recorded kaolinite in the studied samples appears to be generaliy 

moderately well crystallised (Schultz, 9 The possible 

occurrence of idloysite as a result of nedormatior, berween 1: ; 

clay mineral is suggested by Millot (1970). Derivation from 

pre-existing kaolinite bearing seciitneats may be a possible source 

of kaolinite. 

- Pllite - montmorillonife mixed iayer : 

The identif icat ion of random interstratification 

montmorillonite-illite has been based on X-ray data in~erpreted by 

Brown (1961)- In most of zhe studied samples illite is present as 

hydrous mica associated with rnont;rnori,lionite (Jackson et 01.. 
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Fig. (2) : Iracing of X-ray diffractometer recordings of 
c ! q  size fraction of some Aptian shale in 
Burg El-Arab-1 well. 

Fig. (3) : Iracing of X-ray diffractometer recordings of 
clay size fraction of some Aptian shale in 
Alam El-Buib-1 well. 
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Pig. (4) : Iracing of X-ray tliffractometrr recordings of 
clay size. 

I 

GLYCOLATED 

Fig. (5) : Iracing of X-ray diffractometer recordings of 
clay size fraction of some Aptian shale in 
El-Kharitn- 1 well 

225 
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1952) at almost 12.5"A, 9.5OA and 3.3"A. Generally, 

illite-montmorillonite indicates a typical marine environment 

M o t ,  1970). 

It is charactwised by a series of X-ray peaks at almost 9.9"A 

and 3.3"A that are not afected by glycolation or heat treatment. 

Illite is a clay mineral which is most stable under marine 

environment (Millot, 1970). 

B. Differential thermal analysis : 

Figures 7, 8, 10, 11 and 12 show eleven representative 

differential thermal curves for some selected bulk samples. 

Generally. the data revealed that kaolinite is a predominated clay 

mineral followed by interstratified illite-monunorillonite. Organic 

m;l,tczr (330°C), Goethite (404OC) as well as Quartz (600°C), 

Calcite (860°C) and Dolomite (780°C) are also recorded. A detrital 

origin is suggested due to the exo-thermic peak for kaolinite at 

9 j  0-950°C (Mackenzie, 1966). On the other hand, we& endo-and 

exo-thermic peaks in the region 600-800°C suggest that the 

samples under consideration have greatly suffered from 

transformation effect (Jackson er al., 1952). 

The common occurrence of goethire and organic matter in the 

sirrnples under investigation greatly affected the differential thermal 

curves for dolomite (788°C) and calcite (860°C). However, the first 

endothermic peak at 788°C is due to the decomposjrion of 

carlmnate associated with the magnesium and the second one at 
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. ( 5  : Iracing of X-ray diffractometer recordings of 
clay size fraction of some Aptian shale in 
El-Kharita-l well 

Fig. (7) : Differential thermal analysis curves of some 
Aptian shal$ in El-Kharita-1 well. 

227 
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(8) : Differential thermal analysis curves of some 
Aptian shale in Burg El-Kharita-1 well. 

Fig. (9) : .  Differential thermal analysis curves of some 
Aptiax: shale in Alamein-4 well. 
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Fig. ( 1 0 )  : Differential thermal analysis curves of Aptin11 
shale in Alan1 E!.!?ll;h-1 vrell. 

(1 1 )  : Differentia! thermal analysis curves of Aptian 
shale in Qattara Rim-1 well. 
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Fig. (12) : Differential thermal analysis curves of some 
Aptian shale in El-Kharita- 1 well. 

Fig. (13) : Correlarion ciiar.1 bsrwem the studied wells and 
the location of tile studied core samples. 
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860°C due to the decomposition of the carbonate ions associate 

with the calcium (Mackenzie, 1966). On  the other hand, high 

content of organic matter in the studied samples are shown by the 

strong exo-thermic peak at 330-476OC. 

Genetic Significant of Clay Minerals : 

Although the calcareous scdimcnts are likely to have little or 

no kaolinite (Millot, 1970), the abundance of kaolinite in the 

studied shales sdcnotcs an intimate association of kaolinite and 

calcitc. Such association implics an equilibrium condition with sea 

watcr (Zen, 1960). On thc othcr hand, in sediments of lacusuinc 

origin of agitate water, the dominant clay mineral i s  kaolinite, 

whilc in sedimcnts oS lacuslrinc origin of calm watcr, thc dominant 

clay mincrals are illitc, montmorillonite, and illire (Millot, 1970). 

Hcnce, the invcstigatcd samples might be partly of lacustrinc 

environmcnt in which watcr allernatc from agitate to calm 

characters. Howevcr, fiunal studics oC thc samplcs arc vital to 

confirm the proposcd environment. 

i i i ,  Petrographic study : 

Photomicrographs Sor thc invcstigatcd thin scctions are g '  

in platcs 1, 2, and 3. Nomcnclaturc of  thc different rock ty 

the prescnt work is based on published work by Peuijohn (19 

Sclly (1976). T h e  rock types identifed include : calc 

sandstone, Sandy dolomitic limestone, Sandstone, Carbonaceous 

shale, Sandy micrites and dolomitic limcstonc. 

Petrographic study of the encountered rock types as well as 

their main diagcnetic events and the probable depositional 
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-. 
Fig. a : 

Fig. b : 

Fig. c : 

t 

Fig. d- 

Fig. e 
* * 

Fig. f 

Qu-artzarenite Photomicrograph showing maxamium stage 
of deformation of poorly sorted quartz grains resulted in  
compact and indurated sandstone. Burg El Arab, I. 
well; Core 21; X 50 C.N. 

Dolomitic limestone Photomicrograph showing elongated 
pores and intercrystalline porosity. Alamein-4 well; 
Core 1; X 50 PPL. 

Dolomitic limestone Photomicrograph showing empty or 
hollow dolomite crystals and intercrystalline porosity. 
Llamein-4 well; Core 1; X 50 PPL 

Dolomitic limestone Photomicrograph showing an 
advanced stage of diagenesis resulted in micro fissures 
in dolomite crystals. Qattara Rim-1; X 50 PPL. 

Dolomitic limestone Photomicrograph showing - 
obliteration 01 porosity by recrystallisation of 
micrites to form micro-sparite. Burg El Arab - r 
well; Core 19, X 100 C.N. 

Dolomitic limestone Photomicrograph showing 
transformation of allochem particle into dolomite. 
Qattara Rim-I well; X 100 C.N. 
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PLATE I1 

Fig. a : Dolomitic limestone Photomicrograph showing a single 
dolomite rhomb surrounded by calcite i.e. (calcitisation). 
Alamein -4 well; Core 1, X 50 C.N. 

Fig. b : Quartzarenite Photomicrograph showing chert filling 
inter-pore spaces between quartz grains. Burg El Arab 
-1 well; Core 32, X 100 C.N. 

Fig. c : Sandy dolomitic limestone Photomicrograph showing 
precipitation of calcite engulfing much of clastic quartz 
grains. B.irg El Arab-1 well; Core 19 X 100 C.N. 

Fig. d : Dolomitic limestone Photomicrograph showing 
introduction of organic matter filling inter-pore 
spaces between dolomiee crystals. Alamein-4 well: 
Core 1; X 50 C.N. 

Fig. e : Ferruginoils sandstone Photomicrograph showing iron 
oxides filling inter-pore spaces between quartz grains; 
El-Kharita-1 weli; Core 5 ;  X 50 PTL 

Fig. f : Dolomitic l imesme ,  Photomicrogrczph showing iron 
oxides filling inter-porz spaces bcrween dolomite 
rhornbs. El-Kharita -1 well; Core 5; X 50 PPL. 
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PLATE I11 

Fig. a : Fcldspathic sandstone Photomicrograph 
showing abundant anhydrite fibres and laths 
disseminated in feldspathic sandstone. Burg 
El Arab-1 well; Core 23; X 50 C.N. 

Fig. b : Feldspathic sandstone Photomicrograph 
showing altered and fresh feldspars in 
feldspathic sandstone. El-Kharita -1  well; 
Core 6; X 100 C.N. 

Fig. c : Clacareous sandstone Photomicrograph 
showing a magnified part of vesicular plant 

remains. El-Kharita-1 well; Core 5 ,  X 
100 PPL. 

Fig. d : Glauconitic calcareous sandstone 
Photomicrograph showing glauconitic pellets 

admixed with very fine sand, lime-mud and 
organic matter. Mamein-L! well: Core 1, 
X 50 C.N. 

Fig. e : Sandy rnicrite Phorornicrograph showing 
micrite (Lime-mud) and scattered very fine 

quartz grains. Alamein-4 well; Core 1; X 
50 PPL. 

Fig. f : Dolomitic limestone Photomicrograph 
showing phosphatic relics as a product of 

erosion. Alamein-4 well; Core 1; X 50 
PPL. 
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environments are summarised in Table 2. 

The previously mentioned diagenetic events are briefly 

discussed below : 

1. Compaction and Cemei)tation : 

This is defined as the diagenetic processes affected sediments 

under the load of the superincumbent sediments. The recorded 

br?ken grains (Plate 1, a) represent the maximum stage of 

compaction with the resultant cur?,solidation of grains and iccrease 

oi' intergranular bonding. Authigenic silica and overgrowths may 

be attributed to the effect of compaction (Fiichtbour, 978 and 

Bjorlykkee, 1983 j. 

2. Soiulion and Porosity : 

The porosity recorded in the investigated corrfs are of 

secondtlry origin. In clastic sediments. higher secondary porosity is 

most probably due to inhomogc~iity in packing; inccrcrystallin:: 

pwosity, leaching and fracturing of the rocks. Meteoric water or 

Sea water containing C02 in solution causes dissolfition and 

weathering of limestone, creates inter-connected fissures and inter 

crystalline porosity (Plate 1,  bj. Hollow dolomite crystals are 

recorded in most carbonate samples (Plate I, c) and resulted from 

the effect of high salinity of the deposition medium. HolIow 

dolomite represents an epigenetic stage of dolomirization and 

assists to some extent in enhancing secondary porosity in dolomitic 

rock, (El-Mansey, 1983). The pressure solution due to increasing 

overburden produces irregular sutured planes and 1 or broken grains 
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Table (2) : Main diagel~etic events recorded in various rock types within Aptian rocks. 

Rock Type Main Diagenetic events Probable 
depositional environment 

1. Calcareous - . r ach i~~g  of the carbonate Shallow shelf environmnt. 
sandstone c:cmenr. 
and glacuonitic -r'yrite c1us:ers 
Clacareous -Organic matter repkcement 
sandsronc 

(2) Sandy -Carbonate replacement on Fairly shallow lagoon or 
dolomitic I ~ ~ L L  grains protected shallow 
limestone -Ilecrystallization (aggradation Shelf m i v i n g  rewaked tem- 

md degradation). genous clastics from the near 
-t qanic rriatter replacement. by source. 

-- -- - 

(3) Sandstone -5pheroliric silica A near by source rock that 
t hertification. received a continental supply. 

-Squashed, oroken @s and 
f ssures bacded. 

-Pressure solution. Sdphate 
r,?ducing. Bacteiia. 

-S m n e  replacement by 
s :conday ~nclusion. 

-E.osional products. 

(4) Carbonaceous -Scricitization of Turbidiiy depositional basin. 
shales -Fddspm. 

-Smple clay bond. 

(5) Sandy -Rt:crystallization Shallow r;irine not far from 
micrities -01ganic ml!ter replacement the clastic source. 

-Erosional products. 

(6) Dolomitic -Dolomite replaces calcite Semi-evaporitic laggon oi 
limestone -Comcntation closed basin. 

-Replacement by organic matter. 
-Stylolites (pressure solution). *- 

-Hdlow dolomite 
-Syntaxial calcite rim 
-Leaching 
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(Plate 1, Fig. 1). In an advanced stage of diagenesis, pressure 

soimim resulted in microfrartures; (Plate 1, d). 

3. Recrytallization, Aggradation, and Degredation : 

It  involves no change in the chemical composition, it only 

involves changes of morphology often represented by a crystal 

enlargement. The micrite grains replacing the outer marigns of 

o;her components (quartz and coarse sparites) resulted in 

obliteration of the porosity (Plate 1, e). 

Ii il,volves the alteration of chemical composition of the 

original rock by extraneous materials. The following main typx  of 

qAacemen~ are deduced : 

This is the process by which the calcium carbonate in 

iimestone is replaced by dolomite depending on Ca / mg ratio. 

Definite replacement (Pray and Murray, 1956) can be skown by 

transformation of allochem structures by dolomite (Plate 1, f). 

However, degree of dolomitization is highly variable in the s:udied 

samples, being partial in many rocks and complete in others (Plate 

2 ,  a). According to Folk (1968), dolomitiztition usually occurs ir, 

warm, shallow, more saline water and is often slssociated with 

submarine highs while limestone forms in deeper waters. 

Syntaxial cement (rim-cement) : 

Calcium carbonate (Calcite) can be chemically deposited as 
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cement into particle voids and is opticaliy continuous on dolomite 

rhomb or a single crystal grain with resultant non-porous fabric 

(Plate 2, a). 

b.  Silicification : 

This involves y%tial or complete replacement of the rock by 

cryptocrystalline silics (P!ate 2, b). 

At higher pH, and temperature, silica is produced from 

unstable silicate m'verals. The main source of silica is the 

dissolution of silt si-ce quartz grains. (Fuchtbauer, 1979). 

Precipitation of silica in the form of chert filling inter pore spaces 

resulted in sbliterating the original porosity of the rock (Plate 2, 

b). On the other hmd, precipitation of calcite on large quartz 

crystals corzpieieiy exgu!fing much of the original clastic material 

(Plate 2, c), and resuizd in poor porosity. 

c. Organic matter : 

In laiter stage csf diage~esis ,  the introduction of organic 

matter leads to part-:&l or complete replacement of the carbonate 

rocks through pore spaszs (Plate 2, d). 

d. Iron-oxides : 

The recorded iron oxides, filling inter pores as a cement in 

clastic and czrbonate rocks is responsible for the reduction in 

porosity in the exami~ied rocks (Plate 2, e and f). 
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e. Replacement by anhydrite : 

This process involes partial or complete replacement of the 

original clastic rocks (rarely in carbonates) by anhydrite (Plate 3, 

a). It takes the form of patchy dissemination. Replacement by 

anhydrite obliterates the original porosity. 

f. Feldspar alteration (sericitization). 

The recorded different stages of feldspar alteration (Plate 3, 

b), reflect an advancing stag of phyllomorphic diagenesis (Condie er 

al., 1970). 

DISCUSSION OF PETROGRAPHIC RESULTS 

Based on lithological correlations, and Petrographic study, 

Figure 13 shows lateral distribution of Aptian sediments within 

the other geologic ages. This figure shows that an increase of 

thikness of the clastic sediment which deposited from a lower 

cretaceocs sea in a north east direction. 

This is accornpained by a lateral facies change from sandstone 

to marl and carbonates. At the basal part of the stratigraphic 

succession, quartz arenites are the main rock component in this 

sequence with coarse feldspars especially in sub-grywackes 

intercalation. Coarsening of the main clastic components (Quartz 

and feldspars): higher angularity with packing sugest a regression 

phase during deposition and a nearby source of clastic supply 

(Selley 1976). The recorded interhminated sand, silt and clay and 

micro structures suggest an intermittent periods of deposition 

below the wave base (Selley 1976). Also, the vescular plant 
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material recorded in El-Kharita well No. 1 reflects deposition 

from a surface watcr (Gibling et al., 1985) which recorded. 

Upwards within the stratigraphic succesion (Plate 3, c). The 

inuoduction of carbonates and glauconites with land ward, micrites 

and Oolites in Burg El-Arab No. i well with algal flats, and 

dolomitization reflects a transgression phase. The recorded 

glauconite grains in Alamein well No. 4. (Plate 3, d), reflects 

deeply buried con3itions and show slow rate of depositin 

(Fairbridge, 1965). The alamein dolmite is devoid of any fossils. 

However, variation in the previously mentioned diagentic process 

which affecting textural and minerafogica2 composition of the 

Aptian sediments a.re due the irregular topographic feature of the 

northwestern desert resulted in differential uplift and erosion of the 

Pre-Aptian sediments. Hence some parts of the depositional basin 

are protected from the turbulence resulting in the formation of lime 

mud rock type i.e. microcrystalline limestone (micrite) (Plate 3, e). 

Other parts were affected by different physico-chemical conditions 

during the diagenetic nishtsry of +,he Aptian sediments (clastics and 

carbonates) resulting in the previously mentioned 6iagenetic 

~henomena.  Another regression phase was initiated after the 

deposition of the carbonate shale sueaks above the Alamein 

Formation (Dahab Formation) which later subjected to erosion in 

the central part of the area where erosion products were deposited in 

the lows as evidented by the recorded phosphate and carbonate 

pellets (Plate 3, f). Finally, the Aptian top is difficult to 

determine, and the Upper carbonate unit (Alamein Formation) 

being the most consistent marker in the entire area. 
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SUMMARY AND CONCLUSIONS 

Mineralogical studies of some Aptian core sediments raised 

from some wells drilled in the northern part of the western des<:rt 

revealed the following main points: 

1. Argillaceous samples were investigated mineralogically by 

means of X-ray analysis and differentail thermal analysis indicate 

that the predominate clay mineral recorded are kaolinite, 

mixed-layer illite-montmorillonite and illite. Goethite, carbonates 

and organic matter are the major non clay mineral existed. Most 

probably the recorded organic matter may be of a considerable 

amount as a source of hydrocarbon potentials. 

2. The investigated shale samples are most probably of 

lacustrine environment in which water alternate from agitate to 

calm characters. Also, transformation-neoformation of one clay 

mineral to another is highly expected in these samples. 

3. Based on Iithological correlations and petrographic studies 

two main basin of deposition are e.xisted. The first one 1ocz.ted to 

the east and is dominated by clastic sediments with minor carbonate 

intercalations. The second is located to the central west part of the 

studied area and is characterised by marine sediments with minor 

shales and marl intercalations with few glauconites. The sediments 

show abrupt variation in lithology and thickness which reflect 

different magnitude of tectonic instability as revealed by bended 

museovite, stylolitic texture; fissures and micro-veinlets which 

increase porosity of the sediments and hence oil accumulation in 

the studied area. 
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4. Dtagenetic events are represented by compaction, 

cementation, pressxe-solution, recrystallisation (aggradation- 

degradations), replacement; hollow dolomite, leaching, syntaxial 

calcite-rim and feldspar alteration (Sericitisation). Six rock types 

are distinguished which denote different probable depositional 

environments i.e. 3hallow shelf environment, protected shelf 

environment; nearby jGUrCe rock that received a continental supply; 

turbidity depositiobal basin, shallow marine that not far from the 

clastic source, and semi-evaporitic lagoon O i  closed basin. 
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