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ABSTRACT 
 
 The lower Cretaceous sediments succession is composed of four formations in Northern Western Desert of 
Egypt. These formations are Alamein, Dahab, Kharita and Bahariya formations. They are considered as the 
main target of the oil and gas exploration in the Egyptian Western Desert. The present study investigated their 
thermal maturity and potentiality to generate the hydrocarbons. These were conducted by the study 
palynostratigraphy, palynofacies and spore coloration of samples from these formations in WD 19-2 borehole. 
The identified palynozones are Afropollis jardinus Acme Zone (late Albian – early Cenomanian), 
Araucariacites australis Acme Zone (middle Albian) and Murospora florida Acme zone (Aptian). The first 
zone is differentiated into two subzones, which are Elaterosporites klaszii Interval Subzone and 
Cretacaeiporites densimurus Interval Subzone. The palynofacies analysis revealed that the Alamein and Dahab 
formations are deposited in deltaic shallow marine dysoxic to anoxic environment. Kharita Formation was 
deposited in more proximal near shore marine environment under suboxic to oxic conditions. The Bahariya 
Formation was deposited in proximal near shore dysoxic to oxic marine conditions. The investigated kerogens 
from the Alamein and Dahab formations were gas prone type II and III, while in Kharita and Bahariya 
formations they were gas prone type II, III and IV. The spore color or thermal alteration index (TAI) 
observations indicated that the samples from Alamein and Dahab formations contain mature kerogens and can 
be a potential source yield hydrocarbons. The Kerogens of Kharita and Bahariya formations are immature to 
yield gas and are not effective hydrocarbon source.  
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Introduction 
 
 This lower Cretaceous succession in the Western Desert of Egypt has a great importance for the oil and gas 
generation. The palynostratigraphy and the related paleoenvironmental investigations of this succession were the 
central focus of the numerous papers in the last decades (Omran et al., 1990; El Beialy et al., 1990; Aboul Ela 
and Mahrous, 1992; El Shamma and Baioumi, 1992, 1993; El Beialy 1993a–c, 1994a–c; Schrank and Ibrahim 
1995; Ibrahim 1996; El Beialy et al., 2011). The palynofacies studies were developed and spread out in the 
recent years as useful tool to interpret the paleoenvironmental conditions and their organic geochemical 
inferences (e.g. Ibrahim, 2002; Mahmoud and Moawad, 2002; El Beialy et al., 2010; Zobaa et al., 2013). In this 
stage of the palynological investigation, the present study deals with the palynostratigraphy of the Aptian –
Cenomanian sediments from WD 19-2, which comprise Alamein, Dahab, Kharita and Bahariya formations. The 
location of the studied borehole (Lat. 29° 52' 41" and Long. 30° 33' 42") is in an inadequately studied part of the 
central Western Desert and it is subjected to constant exploration. The palynostratigraphy of Bahariya and 
Kharita formations have a vast economic importance because they trap some commercial gas accretions, 
Ayouty, (1990). While Dahab and Alamein formations are potential sources of hydrocarbons.  The aim of the 
present study is determine geological age of these formations, environment of deposition and to examine their 
potentiality to generate hydrocarbons. These implications are discussed with the assist of the palynofacies and 
spore coloration as well as the palynostratigraphy. 
 
Stratigraphic setting: 
 
 The studied succession in WD-19-2 borehole (central Western Desert, Lat. 29° 52' 41" and Long. 30° 33' 
42") is comprising from top to base Bahariya, Kharita, Dahab and Alamein formations, which are of Aptian to 
Cenomanian in age. The lithological descriptions are presented in Figure 2.  
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Palynostratigraphy: 
 
 The early Cretaceous palynomorph assemblages in the deposits of Kharita and Bahariya of the WD 19-2 
borehole are divisions of the Albian–Cenomanian Elaterates Province of Herngreen et al., (1996). This province 
covers the old Gondwana (Herngreen et al., 1996; Ibrahim et al., 2000). This province is equivalent to the 
African–South American (ASA) Microfloral Province of Herngreen, (1974) and Herngreen and Chlonova, 
(1981), the Northern Gondwana Province of Brenner, (1976), Galeacornea paleophytogeoprovince of 
Srivastava, (1978), the Elaterosporites phytogeoprovince of Srivastava, (1981), Northern Gondwanan Realm of 
Batten and Li Wenben, (1987), and the mid-Cretaceous elater-bearing phytogeoprovince of Srivastava, (1994). 
The Aptian palynostratigraphy is similar to that of the North Africa in Sudan and Libya, Batten and Li Wenben, 
(1987) and Srivastava, (1994). 
 On the basis of palynological assemblage, the first downhole appearance of species and events of common 
occurrence, three palynomorph acme zones have been identified, Fig. 2. WD 19-2 borehole yielded 51 species 
of palynomorphs, 3 sporomorphs and 16 dinoflagellate cysts in the studied interval and the most important 
palynomorphs are represented in the range chart in figure 2. The identified palynozones are correlated with 
palynozones from previous studies in Egypt and North Africa. Three palynozones are recognized from the 
charts and discussed herein from the top to the base as follows:   
 
Late Albian – early Cenomanian palynozones: 
 
Afropollis jardinus Acme Zone: 
 
 Definition: It covers the interval from the first to the last common occurrence of Afropollis jardinus. 
 Stratigraphical range: depth interval from 3280 to 4750 feet (1470 feet thickness), within the Bahariya and 
Kharita Formation. 
 Remarks: Afropollis jardinus is common species in the middle/late Albian–middle Cenomanian of northern 
Gondwana and was recorded for the first time by Doyle et al., (1982) in Aptian–Lower Cenomanian. It is 
recovered in many regions of Egypt, Libya, Nigeria, Senegal, Sudan, the Persian Gulf area, and the 
Mediterranean, Palynodata and White, (2008). 
 Assemblage: this zone includes a diverse sporomorphs assemblage. The spore assemblage is composed 
mainly of Crypelosporites pannuceus, Cicatricosisporites sp.  A, Cicatricosisporites sinuosus, Deltoidospora 
sp. A, Trilobosporites laevigatus and the long ranging Todisporites major\minor, Cyathidites/ Dictyophyllidies 
and Gleicheniidites senonicus. The pollen assemblage is very distinctive in this age. Angiosperms are consisted 
of Afropollis jardinus, Afropollis operculatus, Cretacaeiporites densimurus, Foveotricolpites 
giganatoreticulatus, Tricolpites sp. A and Retimonocolpites variplicatus. The elaterate pollens are 
Elaterosporites klaszii, Galeacorna causea, Galeacornea clavis and Sofrepites legouxae. Gymnosperms are 
represented by Araucariacites australis, Classopollis classoides, Callialasporites dampieri, Ephedripites 
jansonii, Gnetaceaepollenites sp. A, Steevesipollenites binodosus. 
 Dinoflagellate cysts are not common in this zone and they are represented mainly by Coronifera oceanica, 
Dinopterygium cladoides, Florentinia berran, Florentinia laciniata, Florentinia mantellii, Florentinia sp. A, 
Odontochitina operculata, Odontochitina singhii, Oligosphaeridium complex, Spiniferites sp. A, Spiniferites 
ramosus and Xiphophoridium alatum. 
 Age and correlation: the equivalent intervals of this zone can be found in the Cretaceous of many other 
areas in Egypt and the surrounding regions. These include, Afropollis jardinus Assemblage Zone of El Beialy, 
(1994a), Palynologic Zone II of El Beialy et al., (2011), late Albian – Cenomanian Assemblage Zones A, B of 
Ibrahim, (2002), Zone PS-III of Mahmoud and Moawad, (1999), Afropollis jardinus Interval Zone of El Beialy 
et al., (2010),  Palynozone II of Zobaa et al., (2013), Assemblage VI of El Beialy et al., (1990), Afropollis 
jardinus Zone of Aboul Ela and Mahrous, (1992), El Shamma and Arafa, (1992),  Afropollis jardinus Zone I of 
Said et al., (1994),  Palynomorph Zone no. II of Mahmoud and Moawad, (1999), Bahariya Formation 
Palynozones of El Shamma et al., (1997), CE-4 Afropollis jardinus Acme Zone of El Shamma et al., (1999),  
and Assemblage Zone III of Sultan and Aly, (1986). These palynozones are dated as Late Albian and early 
Cenomanian from the north Western Desert. In the surrounding countries, the present zone can be correlated 
with the Cenomanian assemblage of Batten and Uwins, (1985), Vraconian to early Cenomanian IVB 
assemblage of Uwins and Batten, (1988) and Latest part of Palynozone III of Tekbali, (2008) in Libya. In 
Nigeria, it can be correlated with the late Albian–early Cenomanian Subzone Ia of Lawal and Moullade, (1986) 
and Palynological Zones 4 and 5 of Abu bakar et al., (2011). In Sudan, this zone can be correlated with the late 
Albian-early Cenomanian Elaterate-Araucariacites-Leptolepidites Assemblage Zone of Schrank, (1994) from 
northern Kordofan, west of Khartoum. The correlation can be extended with the late Albian–early Cenomanian 
Ahmadi Formation Assemblage of El Beialy and Al Hitmi, (1994) and Ibrahim et al., (2000) from Qatar. The 
age of this zone is late Albian- Early Cenomanian. Although, Afropollis jardinus is widely employed 
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biostratigraphic marker, the interval of its common occurrence is used in the current paper to identify the late 
Albian-early Cenomanian. The present interval of the Afropollis jardinus common occurrence zone can be 
divided in two subzones, which are Elaterosporites klaszii Interval Zone and Cretacaeiporites densimurus 
Interval Zone. 
 Age Assignment: Afropollis jardinus was recorded from the Middle/Late Albian–?Middle Cenomanian of 
northern Gondwana (Doyle et al., 1982). The range base of Afropollis jardinus has been taken to characterize 
the Early Albian in Egypt and elsewhere (Herngreen and Chlonova, 1981; Doyle et al., 1982; Gübeli et al., 
1984; Schrank and Ibrahim, 1995; and Ibrahim et al., 2001). Additional records from Egypt, Libya, other 
African countries, Gulf area and the Mediterranean are shown in Palynodata and White (2008). El Shamma et 
al., (1999) noted the predominant occurrence of Afropollis jardinus in Cenomanian. 
 Crypelosporites pannuceus is known from lower Albian to middle Cenomanian deposits of Senegal and 
Ivory Coast (Jardine and Maglorie, 1965), Libya (Tekkbali, 2008), Peru (Brenner, 1968) and Brazil (Herngreen, 
1973). It is also recorded from Aptian to Cenomanian deposits Mohamed and Deaf, (2007).  
 Elaterosporites klaszi, Elaterocolpites castelainii, Elateroplicites africaensis, Afropollis jardinus, 
Galeacornea causea, Cretacaeiporites densimurus and Crypelosporites pannuceus point to the early 
Cenomanian age (Bassiouni et al., 1992; Ibrahim, 1996; El Shamma et al., 1997; El Shamma et al., 1999; 
Mahmoud et al., 1999; Mahmoud et al., 1999; Mahmoud and Moawad, 2002 and Ibrahim, 2002). 
 Galeacornea clavis is indicating Cenomanian –Turonian in NigeriaLawal and Moullade, (1986). It is 
indicating early middle Cenomanian in Egypt, Ibrahim, (2002). 
 Matonisporites simplex is recorded in early Cenomanian age (Bassiouni et al., 1992; El Shamma et al., 
1997; El Shamma et al., 1999).  
 Ephedripites jansonii is an Albian–Cenomanian was recorded from Brazil (Herngreen, 1973), Egypt and 
Qatar (Sultan, 1987; El Beialy, 1994b; Schrank and Ibrahim, 1995; Ibrahim et al., 2000). Steevesipollenites 
binodosus was recorded in the Albian–Turonian of West Africa (Stover, 1964); Late Albian–Early Cenomanian 
of Nigeria (Lawal and Moullade, 1986; Abubakr et al., 2006) and Egypt (El Beialy, 1994c; El Beialy et al., 
2011).  
 Crypelosporites pannuceus is known from lower Albian to middle Cenomanian deposits of Senegal and 
Ivory Coast (Jardine and Maglorie, 1965), Peru (Brenner, 1968) and Brazil (Herngreen, 1973). 
 Retimonocolpites variplicatus is among the important palynomorph assemblage used in identifying the late 
Albian – early Cenomanian age (Schrank and Mahmoud, 1998; Mahmoud et al., 2007 and Zobaa et al, 2013).  
 The presence of Dinopterygium cladoides, Florentinia berran and Florentinia mantellii, indicate late 
Albian–early Cenomanian age. The former has a range base in the Albian. They have been recorded associated 
with some dinoflagellate cysts such as Florentinia cooksoniae, Florentinia laciniata, Florentinia mantellii, 
Florentinia radiculata and Xiphophoridium alatum been recorded previously from late Albian– early 
Cenomanian assemblages from the northern Western Desert (El Beialy, 1993b; 1994a,b; 1995). Florentinia 
berran has been used as a marker in the latest Albian–early Cenomanian and recorded from Morroco, northeast 
Libya and the northern Western Desert (Below, 1982, 1984; Uwins and Batten, 1988; Schrank and Ibrahim, 
1995, Ibrahim, 2002, El Beialy et al., 2010 and Zobaa, 2013). Odontochitina singhii was recorded in Albian– 
Cenomanian age (Singh, 1983; Nøhr-Hansen and McIntyre, 1998; Riding and Crame, 2002; Backhouse, 2006) 
and in Egypt in the same age, Beialy et al., (2010). The same dinoflagellate assemblage along with 
Oligosphaeridium totum was used in defining a dinoflagellate zone (D4) in the early Cenomanian, Mahmoud 
and Deaf, 2007. 
 
Elaterosporites klaszii Interval Subzone: 
 
 Definition: this subzone is defined from the last occurrence of Elaterosporites klaszii to the last occurrence 
of Cretacaeiporites densimurus. 
 Stratigraphical range: depth interval is from 3280 to 4190 feet (910 feet thickness), within the Bahariya 
Formation. 
 Age and correlation: this zone can be correlated with the Elaterosporites klaszii–Elaterocolpites castelainii 
Zone of Abd El Shafy and Abd El Moneim, (1991), the Elaterosporites klaszii Zone of Aboul Ela et al., (1996), 
Zone 3 of Ibrahim, (1996), the CE-3 Elaterosporites klaszii Acme Zone of El Shamma et al., (1999), 
Cretacaeiporites densimurus - Foveotricolpites gigantoreticulatus Assemblage Zone PS V of Mahmoud and 
Deaf, (2007). 
 Elaterosporites klaszii subzone of El Beialy et al., (2010) and Elaterosporites klaszii–Sofrepites legouxae–
Afropollis jardinus of El Beialy et al., (2011). The age of this subzone is early Cenomanian. 
 Age Assignment: Elaterospores are recorded in the northern Gondowana province from the early Albian to 
the late Cenomanian (Herngreen, 1975). Elaterocolpites castelainii first occur in the late Albian/early 
Cenomanian (Hochuli, 1981). Earliest records of Elaterosporites klaszi, Elaterocolpites castelainii and 
Elateroplicites africaensis mark the Cenomanian base (Schrank and Ibrahim, 1995; Mahmoud et al., 1999, 



3686 
J. Appl. Sci. Res., 9(6): 3681-3697, 2013 

 

Egypt). It is also recorded in Cenomanian of Egypt (El Shamma, 1988 and Bassiouni et al., 1992). The total 
range of Elaterocolpites castelainiii occurs in early Cenomanian (Mahmoud and Moawad, 2002).  
 Galeacornea causea is a late Albian- early Cenomanian marker, appear in level above Elaterosporites 
klaszi as recorded from sediment of the ASA province such as equatorial Africa (Jardiné, 1967); NE Brazil 
(Herngreen, 1974, 1975); Nigeria (Lawal and Mollade, 1986, Abubakar et al., 2006 and Abubakar et al., 2011); 
Senegal (Jardiné and Magloire, 1965):Egypt (El Beialy, 1994c; Schrank and Ibrahim, 1995; Bassiouni et al., 
1992; El Shamma et al., 1997; El Shamma et al., 1999; Mahmoud and Moawad, 1999; Mahmoud et al., 1999; 
Mahmoud and Moawad, 2002; El Beialy et al., 2010; El Beialy et al., 2011; Zobaa et al., 2013 ).  
 Elaterosporites klaszi, Elaterocolpites castelainii, Afropollis jardinus and Crypelosporites pannuceus were 
identified from Albian-Cenomanian strata of Egypt (Sultan and Aly, 1986; Omran et al., 1990). 
 Schrank, (1990) noted that Elaterosporites klaszi and Elaterocolpites castelainii are relatively short ranging 
palynomorphs and are restricted to middle Albian- Cenomanian interval in Africa and South America. 
 Sofrepites legouxae is also an index fossil in the Late Albian–Early Cenomanian strata of Brazil 
(Herngreen, 1975) and was reported in the same interval in Senegal and Gabon (Jardiné, 1967; Boltenhagen, 
1980). It indicated the same age in the north Western Desert (Sultan, 1987; El Beialy, 1994; Ibrahim, 1996; 
Mahmoud et al., 1999; El Beialy et al., 2010, 2011).  
 
Cretacaeiporites densimurus Interval Subzone: 
 
 Definition: this subzone is defined by the last occurrence of Cretacaeiporites densimurus to the First 
common occurrence of Araucariacites australis.  
 Occurrence: depth interval from 4190 to 4960 feet (770 feet thickness), within the Bahariya Formation. 
 Remarks: Cretacaeiporites densimurus was mentioned for the first time from early–middle Cenomanian of 
Egypt (Schrank and Ibrahim, 1995). 
 Correlation: this zone is equivalent to the early–middle Cenomanian Zone V of Schrank and Ibrahim, 
(1995), late Albian – early Cenomanian Assemblage Zones A of Ibrahim, 2002, Cretacaeiporites densimurus 
interval subzone of El Beialy et al., (2010), with Palynozone II of Zobaa et al., (2013) and Cretacaeiporites 
densimurus-Foveotricolpites gigantoreticulatus Assemblage Zone (PS V) of Mohamed and Deaf, (2007), The 
age of this subzone is late Albian–early Cenomanian. 
 Age Assignment: Cretacaeiporites densimurus was recorded by Schrank and Ibrahim (1995), they 
described it as a potential marker of early Cenomanian from KRM-1 and AG-18 boreholes. Ibrahim, (1996, 
2002) recorded it in the early-middle Cenomanian GTX-1 and AG-5 boreholes in the Western Desert. It was 
also recorded as Cretacaeiporites scabratus from late Albian-early Cenomanian in East Tiba-1, (Aboul Ela and 
Mahrous, 1992; Bassiouni et al., 1992; El Shamma and Baioumi, 1992; El Beialy, 1993b, 1994a,c; Mahmoud et 
al., 1999 and Mohamed and Deaf, 2007). In southern localities of Egypt, Cretacaeiporites densimurus was 
extracted from sediments of Albian-Cenomanian (Mahmoud et al., 1995).  
 
Middle Albian palynozones: 
 
Araucariacites australis Acme Zone: 
 
 Definition: This zone is characterized by the maximum abundant occurrence of Araucariacites australis to 
the first downhole common occurrence of Murospora florida. This zone is characterized by the appearance of 
the palynostratigraphic important spore Scortea hamoza. 
 Occurrence: This zone interval extends from 4969 to 6150 feet (1181 feet) within the Kharita Formation. 
 Remarks: Bassiouni et al., (1992) noted the obvious increase in number of Araucariacites australis in 
Albian. 
 Assemblage: the spore assemblage in this interval consisted of Gleicheniidites senonicus and 
Crypelospories pannuceus besides long ranging Cyathidites / Dictyophyllidites, Concavissimisporites punctatus, 
Cicatricosisporites sp. A, Cicatricosisporites sinuosus, Appendicisporites sp. A, Todisporites major / minor, 
Deltoidospora sp. A and Scortea hamoza. 
 The gymnosperms are Araucariacites australis, Gnetaceaepollenites sp. A, Classopollis classoides, 
Callialasporites dampieri, Ephedripites jansonii and Steevesipollenites sp. A. The angiosperms are Afropollis 
jardinus and Afropollis operculatus. The dinoflagellate assemblage included Cyclonephelium vannophorum 
Florentinia laciniata and Subtilisphaera senegalensis. 
 Correlation: This zone can be correlated with Araucariacites australis zone of El Shamma et al., (1997) in 
Hayat- 4 borehole northern western Desert, Al.1 zone (Araucariacites australis Assemblage Zone) of Bassiouni 
et al., 1992, Araucariacites australis Acme Zone of El Shamma et al., (1999). 
 Age Assignment: Araucariacites australis acme was recorded in the Albian from Hayat- 4 borehole in the 
northern western Desert, El Shamma et al., (1997). El Shamma et al. (1999) recorded increase of gymnosperms 
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specially Araucariacites australis in Albian age. Bassiouni et al., (1992) noted an obvious increase in number of 
Araucariacites australis pollens in Albian. 
 El Beialy 1994b described Trilobosporites laevigatus from Middle/Late Albian and it was recorded in spore 
assemblages that existed during the Albian–Early Cenomanian in Egypt (Mahmoud et al., 1999; Mahmoud and 
Moawad, 2002 and El Beialy et al., 2010). 
 This zone is characterized by first downhole appearance of Scortea hamoza. This species was used to 
indicate the Scortea hamoza subzone El Shamma et al., (1997) and Scortea hamoza Interval Zone of El Shamma 
et al., (1999) in the lower Albian. The co-existence of the Scortea hamoza and acme occurrence of 
Araucariacites australis indicates middle Albian Age. 
 The assemblage can be correlated with commonly used dinoflagellate zone in Western Desert of Egypt. 
Subtilisphaera senegalensis was recorded from Albian sediments by many authors, (e.g. Omran et al., 1990; 
Schrank and Ibrahim, 1995; Ibrahim et al., 1995 and Ibrahim et al., 2002). The dinoflagellate assemblage 
Cyclonephelium vannophorum and Subtilisphaera senegalensis is indicating Albian age (Schrank and Ibrahim, 
1995 and Mohamed and Deaf, 2007). This zone is described as the Subtilisphaera senegalensis - 
Cyclonephelium vannophorum Interval Zone of Albian age of Schrank and Ibrahim, (1995) and as Zone D3 
Coronifera oceanica - Oligosphaeridium spp.  Subtilisphaera senegalensis Assemblage Zone of Albian age 
(Mohamed and Deaf, 2007). 
 
Aptian palynozones: 
 
Murospora florida Acme Zone: 
 
 Definition: This zone extends from the first downhole common occurrence of the Murospora florida.   
 Remarks: El Shamma et al., (1997, 1999) marked the increase of percentage Murospora florida in Aptian. 
 Occurrence: This zone interval extends from 6150 to 6830 feet (781 feet) within the Dahab and Alamein 
formations. 
 Assemblage: Gleicheniidites senonicus and Crypelospories pannuceus besides long ranging Cyathidites / 
Dictyophyllidites, Concavissimisporites punctatus, Cicatricosisporites sp. A, Cicatricosisporites sinuosus, 
Appendicisporites sp. A, Todisporites major / minor, Deltoidospora sp. A and Scortea hamoza. 
 The gymnosperms are Araucariacites australis, Gnetaceaepollenites sp. A, Classopollis classoides, 
Callialasporites dampieri and Callialasporites trilobatus. The angiosperms Afropollis operculatus. The 
dinoflagellate assemblage included Cornifera oceanic, Cyclonephelium vannophorum, Cribroperidinium 
edwardsii and Subtilisphaera senegalensis. 
 Correlation: This zone resemble the lower part of zone ps2 of Omran et al., (1990). This zone resembles 
Aptian Assemblage Zone III of Mahmoud et al., (1999). Murospora florida Assemblage Zone of El Shamma et 
al., (1997). Murospora florida Acme Zone of El Shamma et al., (1999). It is similar to PS-1 of Mahmoud & 
Moawad, (2002). It is similar to the Murospora florida - Concavissimisporites variverrucatus- Afropollis 
operculatus Assemblage Zone of Makled, (2004) 
 Age Assignment: Murospora florida enter the local record from Aptian onward Omran et al., (1990) and El 
Shamma et al., (1997, 1999). A similar assemblage has been recognized by Mahmoud et al., (1999) dominated 
by the presence of Murospora florida, was given Aptian age. The assemblage of Murospora florida and 
Concavissimisporites variverrucatus has been attributed to Aptian by Mahmoud & Moawad, (2002). El 
Shamma et al., (1997, 1999) marked the increase of percentage Murospora florida in Aptian. Cribroperidinium 
edwardsii is among common markers for Aptian age, Omran et al., (1990), El Shamma et al., (1997, 1999) and 
Mahmoud and Moawad, (2002). 
 
Palynofacies and paleoenvironmental analysis: 
 
 The particulate organic matter (POM) or kerogen in the present study is clustered in three main clusters, 
Fig. 4. They are recognized using the classification scheme of Tyson (1993, 1995) of the particulate organic 
matter. The cluster analysis is common in the recent palynological studies, Jaramillo and Oboh-Ikuenobe, 
(1999). The Palynomorphs could be terrestrial (sporomorphs) or marine (dinoflagellates or foraminifera test 
linings). Phytoclasts are all structured, opaque or translucent yellow to brown, dispersed particles of plant-
derived kerogen other than palynomorphs. The Amorphous organic matter (AOM) refers to all structureless 
dispersed particles of kerogen, whether of marine or non-marine origin. The relative variations in the 
composition and proportions of the palynomorph assemblages could be the direct response to the influence of 
the paleoenvironmental conditions that are existed during the deposition, Figs. 3, 5-6. These conditions are such 
as oxygen content, proximity to sediment source or landmass and sea level changes, Tyson, (1993, 1995). The 
Tyson type ternary diagram and the microplankton-spore-pollen diagram can provide valuable information 
about the environmental conditions that prevailed during the deposition, Table 1 and Fig. (5, 6).  
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B) Kharita Formation: 
 
 The samples from this formation are generally belonging to the cluster of B and occasionally cluster of A at 
the bottom and top of the formation. The samples included higher abundances of phytoclasts and AOM of 
probably terrestrial origin, which indicating increasing in the fresh water activity or drop in sea level as well as 
deposition under oxic to suboxic conditions. The environment of deposition is mainly deltaic to shallow marine.  
 
Table 1: The abundances of the different palynomorphs classes. This table is the base for the ternary plot diagrams presents in Figs. 5 and 6. 
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5) The hydrocarbon generation potentiality in Alamein and Dahab Formations are higher than the Kharita and 
Bahariya formation good because of maturity of kerogen particles, while in Bahariya and kharita formations it is 
generally poor because of the low quantity of AOM and immaturity of kerogen particles.   
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