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ABSTRACT 

The Paleocene sedimeats of Egypt are developed in a structurally controlled three 
different basins revealed three different sedimentary facies. These ane: Northern Egypt 
Facies (Sinai – Farafra) , Nile Valley Facies and Garra – El Arbain Facies. 

The benthonic foraminiferal assemblages together with the planktonic foraminifera 
are developed in three different bioprovinces followed the lithofacies types.  

The Northern Egypt (Sinai – Farafra) bioprovince received mixed Midwayan and 

Velasco faunal types, the Nile Valley bioprovince and northem parts of Garra – El 
Arbain Facies are of mixed Midwayan and Tethyan faunas, while the southernmost 
bioprovince of Egypt is characterized by numerous elements of the Tethyan type of 

fauna. 
The analysis of benthonic foraminiferal content  provided vertical and horizontal 

relationships between the provincial assemblages. The benthonic foraminiferal analysis 

has lead to recognize 14 benthonic taxa including zonal index marker species may be 
used for zoning the Paleocene sedimentary Facies. 

Four benthonic foraminiferal biozones within the Paleocene are defined: 2 the 
Vulvulina colei Zone (=Zones Plb and Plc), the Alabamina midwayensis Zone (=zones 
P2, P3a and P3b), the Zeauvigerina aegyptiaca Zone (=zone P4) and the Lenticulina 
midwayensis / Alabamina wilcoxensis Zone (=Zone P5). Regional and interregional 

correlations are given. 
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INTRODUCTION 

The Paleocene rocks are well – exposed on both sides of the crystalline 

basement ridge of the Red Sea, on east side and north Lat. 26 N̄ form elongated 
semiclosed basins within the dissected crystalline ridge. They outcropped on the 

main surface of the Western Desert between the Nile to Long. 28 Ē. They are 

striking to southern Egypt and southwestern Lat. 22 N̄. In Sinai the Paleocene 
rocks crop out the northern part, central plateau and west to south west stretches 
(Fig. 1). 

This wide distribution with the inherited paleogeomorphic construction, 
epeirogenic movements and eustatic sea level changes revealed the Paleocene 
sediments with different lithologies ( Issawi,1972; Farouk, 2016) and proposed 
different bioFacies  allover the Egyptian territory. There are three different 
sedimentary Facies controlled the Paleocene rocks. They are Northen Facies, Nile 
Valley Facies (Issawi, 1972) and Garra – ElArbain Facies (Issawi, op. cit). These 
Facies  types include different rock units as Esna Formation, Dakhla Formation 
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(Kharga member). Tarawan Formation, Kurkur Formation and Garra Formation. 

 

Fig. (1): Location map of the studied sections in Egypt 

Several local schemes were introduced to subdivide the Paleocene rocks in 
Egypt into different benthic biozones, of which, Le Roy (1953), Said & Kenawy 
(1956), Hewaidy (1987), Anan (1987), Anan & Hewaidy (1986) Hewaidy & Anan 
(1986), Anan & Sharabi (1988), Shahen (1988) Hewaidy & Faris (1989), Ismail 
(1992), El –Gammal (1994), El-Deeb & El–Gammal (1994 & 1997), Strougo & 
Hewaidy (1999) and El-Dawy (2001). The regional applicability of these proposed 
local benthic zonations has been questioned because of the used benthonic taxa 
are too strongly controlled by facies.  

The integration of the benthonic foraminiferal assemblages with the 
corresponding planktonic foraminiferal zonation (Berggren & Pearson, 2005) 
provides a precise biochronologic control under horizontal and vertical distribution 
of these assemblages . 

 The specific targets of this study are: (1) to assess how the lithotypes and 
paleoenvironments control the distribution of the benthic species.(2) to review the 
distribution of the Paleocene pure restricted benthonic foraminifers along the 
different geographic provinces of Egypt, (3) to examine the distribution of 
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diagnostic biostatigraphic  marker benthonic species within the 
paleoenvironmental framework and finally (4) to propose a regional benthonic 
forminiferal zonation for the Paleocene rocks in Egypt and correlating it 
interregionally.  

 

PALEOCENE  SEDIMENTARY  FACIES 

The Paleocene in Egypt is represented by open marine deposits with varying 
lithologies vertically and horizontally reflecting epeirogenic movements and 
changes of the eustatic sea level. Allover the Egyptian territory, there are three 
different sedimentary facies including the Paleocene rocks. The first one is more 
carbonate and marl facies covering Sinai, Gulf of Suez and almost northern parts 
of the Eastern and Western Deserts, namely the Northern  Facies. The Paleocene 
sediments of the Northern Facies are included within the Esna Formation resting 
over the Maastrichtian part of the remaining Esna Formation ( El Deeb & El-
Gammal,1994) or over the Maastrichtian Sudr Formation (Abu Zeniema member) 
conformably or non – conformably (Said & Kenawy 1956; Hewaidy 1987; Aref et. 
al. (1988). The upper most part of the Esna Formation is belonging to the Early 
Eocene (Ypresian) underlying the Thebes Formation (El-Deeb &El- Gammal 1997; 
Shamah & El –Gammal, 1996). 

The second facies is the Nile Valley Facies of lssawi (1972), covering central 
and southern Egypt. It is represented by upper member of the Dakhla Formation 
(Kharga member), Tarawn Formation and the overlying Esna Formation (Berggren 
& Ouda, 2003). This facies type has more clastic component than the first facies 
type. The Paleocene sediments of the Nile Valley Facies are underlain 
unconformably by the Maastrichtian part of the Kharga Shale Member and 
overlain by the Early Eocene uppermost part of the Esna Formation or the Thebes 
Formation with conformable relationships.  

The third Paleocene facies is the Garra – El Arbain Facies (Issawi, 1972) 
covered the southernmost  areas of  Egypt ( Abu Tartur ,Garra, Kurkur, Dungul 
and Darb ElArbain).The Paleocene rocks in this facies represent the uppermost 
part of the Dakhla, Kurkur and lower part of the Garra formations. They 
unconformably overlie the Maastrichtian Dakhla Formation (Youssef,2003), Fig. 2.  

A correlation between the three proposed sedimentary Facies, their planktonic 
zones and their Paleocene rock units is presented in Figure (3). 

 

PALEOCENE  TIME INTERVAL  IN  EGYPT 

In Egypt, the Paleocene time interval is bounded by two major cosmopolitan 
events, the Cretaceous – Tertiary (C/ T ) boundary and the Paleocene – Early 
Eocene Thermal  Maximum Event (PETM).  

Cretaceous – Tertiary Boundary:  In the southern Nile and the Western 
Desert, no continuous open marine sediments of C/ T boundary have been 
documented. It is usually found at the base of a conglomeratic horizon marking a 
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distinct hiatus of varying magnitude (Youssef. 2003; Orabi and Khalil,2014; Orabi 
& Hassan, 2015). The Morozovella trinidadensis (P1c) Zone as the oldest 
Paleocene zone in Kharga (Hewaidy, 1983). In Northern Egypt ,the Cretaceous – 
Tertiary boundry is more complete where the latest Maastrichtian planktonic zone 
(Abathomphalus mayaroensis Zone) and the oldest Paleocene Parasubbotina 
pseudobolloides Zone are present (El-Deeb and El-Gammal, 1994; El-Deeb and 
El-Gamma, 1997; Shamah and El-Gammal,1996; Anan, 2008; Anan, 2012; Orabi 
and Khalil, 2014). 

Paleocene – Early Eocene  Boundary : The boundary lies within the Esna 
Formation (Said ,1961)in the Nile Valley Facies and in northern Facies (El 
Gammal, 1994; Anan,2010). It has been placed at a level  within Morozovella  
velascoensis Zone at FO of Pseudohastigerina wilcoxensis. This level 
correspondes  to the P5/P6a zonal boundary of Blow (1969). Recently, the 
benthonic foraminiferal extinction event (BEE) was recorded  at the same level 
(Molina, et.al, 1999; Berggren and Ouda, 2003; Hamad, 2009; Orabi and Zaky, 
2016). Paleocene – Early Eocene boundary is marked by thermal maximum event 
(PETM) where the deep and surface ocean warmed by ~  5° C and  ~  4°-8° C, 
respectively over a period of about 100.000 years during PETM (Bralower,2002). 
Deep sea environmental changes led to an abrupt extinction of benthonic 
foraminiferal communities (Thomas,1998, 2003 ; Speijer and Morsi, 2002; Alegret 
and Ortiz, 2006 ; Alegret et. al., 2009). Carbonate dissolution occurred partially 
coeval with PETM. The Paleocene – Early Eocene boundary  is marked also by 
most extinction of deep sea bathyal and neritic calcareous benthic foraminifera of  
Gavelinella beccariiformis Assemblage (Speijer, 1995; El-Dawy,2001). The extinct 
assemblage contains Neoflabellina jarvisi , Angulogavelinella avnimelechi , 
Gavelinella rubiginosa, Dorothia buletta, Dorothia pupa, Spiroplectinella esnaensis  
and others. 

 
Fig. (2): Palcocene sedimentary facies of Egypt, (Issawi, 1972) 
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Paleocene Benthic Foraminiferal Paleobathymetry : 

It is evident from the paleogeographic setting (Fig. 2) that the Paleocene 
sediments of Egypt are considered as an epicontinental basinal sediments  that 
deepened  from the shore along the Arabian Shield in North eastern direction to 
north. This situation was more probably continued  at least to early Eocene times ( 
Speijer and Van der Zwaan,1994). In southern Egypt ( Garra -El Arain Facies), the 
Paleocene sediments are characterized by Tethyan Fauna of tidal flat with fresh 
water supply. The Nile Valley Facies is characterized by Midway Fauna (MF) of 
deep inner to mid- neritic depths. To more northerly, the Northern Facies are of 
mixed Midwayan Fauna and Velasco Fauna (VF) of mid – outer neritic to bathyal 
depths. A gradual epicontinental deepening was observed  from southern to 
northern Egypt during the Paleocene time. 

 

DESTRIBUTION OF THE PALEOCENE BENTHONIC  FORAMINIFERA 

The Paleocene benthonic forminiferal fauna of the proposed sedimentary 
facies have such a wide geographic distribution. 

 

 

Fig. (3) Stratigraphic correlation of the Paleocene sections, Egypt 
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Three Paleocene benthic bioprovinces are distinguished (Fig.4) following the 
proposed three sedimentary facies types with slight deviation in the southern 
Garra -ElArbain Facies. 

 

Fig. (4): Paleocene benthic bioprovinces of Egypt 

The first benthic bioprovince was developed and traced in  the Northern 
Egypt facies type. It is characterized by mixed faunas of both Midway and Velasco 
types and represents mid - to outer neritic environmens and bathyal depths ( El-
Gammal,1994 ; Speijer,1994).  

The second bioprovince represents the Nile Valley Facies and most 
northern parts of the Garra- ElArbain Facies. It is characterized by the 
predominance of the Midway type of benthic faunas of deep inner to mid-dle 
neritic environments, with slightl and few forms of the Tethyan faunal type. 

The third bioprovince is characterized by the predominance of the Tethyan-
fauna type with sediments of the southern Garra- ElArbain facies of inner shelf to 
tidal flat anvironments with common fresh water supply. 

The interfingering between these proposed bioprovinces is common and may 
follow the noticed interfingering of the sedimentary Facies. 
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BIOSTRATIGRAPHIC  EVALUATION  OF CERTAIN  PALEOCENE  
BENTHONIC  SPECIES 

Several attempts had been done to propose benthonic zonation for the 
Paleocene rock sequence (Berggren, 1974 a & b; Berggren &Aubert, 1975) but 
these attempts had focused to collect the benthic species as associations not 
zonations as the case of the planktonic foraminifers. In Egypt, Le Roy (1953, Said 
& Kenawy (1956). Hewaidy & Anan (1986), Ismail (1992), El-Gammal (1994), El-
Deeb &El-Gammal (1994) and El-Dawy(2001) used different zonal markers to 
denote the benthonic foraminiferal biozonation for the Paleocene . 

By the analysis of the present available documented material for different 
distributed sections allover the Egyptian Paleocene sediments, it was found that 
usage of the above authors' taxa is regionally unsatisfactory due to the following: 
(Table, 2) 

1- Le Roy (1953) used Gyroidinoides (Gyroidina) girardana (Reuss) as zonal 
marker for the basal part (Unit IV) of his Lower Tertiary sequence in the Maqfi 
section, Farafra Oasis and pointed out this taxon is a stratigraphic marker for 
the Early Eocene. Later on, Le Roy's Unit IV is assigned to the Late 
Paleocene (Strougo & Hewaidy, 1999).  Said & Kenawy (1956), El-Gammal 
(1994), El-Deeb & El-Gammal (1994), Ismail(2012) and others recorded this 
taxon from the Maastrichtian zones. Therefore, this species had long range 
and must be omitted as zonal marker species. 

2- Said & Kenawy (1956) used Bolivinoides delicatula Cushman and Neoflabellina 
jarvisi (Cushman) as two zonal marker for the (Danian) and the (Paleocene) 
respectively in Northern Sinai. Bolivinoides delicatula Cushman was not 
recorded in the Paleocene bioprovince (Nile Valley Facies, and Garra ElArbain 
Facies), while recorded sporadically in some sections in Southern Sinai (El-
Deeb & El-Gammal, 1994), i.e. in deeper marine Facies. It is worthy of 
mention that B.delicatula had greatly controlled by the environmental 
conditions as well as  rare in the Egyptian material  (Said & Kenawy, 1956). 
On the other hand, Neoflabellina jarvisi (Cushman) was recorded from the 
Maastrichtian and Paleocene sequence of Abu Roash (Anan, 1987), the 
Maastrichtian of El-Qusaima section (Hewaidy & El-Ashawah, 1993), the 
Maastrichtian and Paleocene of El-Kharga section (Anan & Sharabi, 1988) as 
well as it is not recorded in several Paleocene materials of different 
documented sections. Then it must be omitted as zonal marker species. 

3- Hewaidy & Anan (1986) and Anan& Hewaidy ( 1986) introduced Cibicidoides 
vulgaris (Plummer) as zonal marker of both Early and Middle Paleocene 
sediments in central Egypt (Nile Valley Facies) while it is not recorded from 
northern and southern Egypt (Anan, 1987). Hewaidy & Faris (1989) tabulated 
C.vulgaris as Paleocene species in Wasif section (Safaga area) and used it as 
zonal marker comprises the lower part of the Dakhla Shale member (Lower & 
Middle Paleocene). Also, Hewaidy (1990) in Beris-Doush area Kharga Oasis 
used it as zonal marker for the Early and Middle Paleocene times. The taxon 
C. vulgaris was not recorded in the Northern Facies (Le Roy, 1953; Said & 
Kenawy, 1956; Anan , 1987; El-Deeb & El-Gammal 1994, El-Dawy,2001)  and 
not recorded in southern Egypt, Garra –ElArbain Facies (Hewaidy, 1994; 
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Youssef, 2014). Only, in Gabal Qabeliat section, southern Sinai, Ismail (1992) 
recorded Cibicidoides vulgaris in Paleocene part of the Esna Formation. Our 
present materials from South western Sinai( Matulla section) revealed 
C.vulgaris taxon as very rare one. Actually, Cibicidoides vulgaris seems to be 
endemic to the Nile Valley Facies and recorded very rare sporadic in northern 
and southern Egypt. It seems to be an   ecologic species  affected  largely by 
specific environmental conditions. Then, it must be neglected as zonal marker 
species. 

Worldwide, Berggren & Aubert (1975) stated that C.vulgaris (Plummer) has 
not been documented in the Tethyan region, Paleocene of Europe, North Africa 
(Libya, Tunisia), South Africa or even the Timor sea and it may prove eventually to 
have a restricted geographic range in Western side of the Atlantic Ocean, i. e. it is 
not of the common Midwayan Magnaprovince fauna. 

4- Hewaidy & Anan (1986) in Central Egypt, used Loxostomoides applinae 
(Plummer) due to its common occurrence in all their studied sections, as zonal 
marker for the Late Paleocene. Several authors recorded this taxon in 
Maastrichtian sediments, others in Paleocene – Early Eocene interval (Said & 
Kenawy, 1956; Anan, 1987; Shahin, 1988; Ismail, 1992; El-Deeb & El-
Gammal, 1994) Therefore, Loxostomoides applinae (Plummer) has no ability 
to use as zonal marker species for the  Paleocene. 

5- Hewaidy (1987) and Anan (1987) introduced another calcareous benthonic 
species Gavelinella danica (Brotzen) as zonal marker taxon equated with the 
whole Paleocene stratigraphic sequence for its wide geographic distribution 
and its great abundance. By analysis the data on the range charts and 
distribution documented by different authors and also the materials previously 
studied, the present authors are in close agreement with other authors that 
Gavelinella danica (Brotzen) is abundant and flourished  through Paleocene 
and declined upward through the Early Eocene, but G. danica had its 
embryonic niche and first occurrence since Late Maastrichtian (El-Gammal, 
1994; El-Deeb & El-Gammal, 1994). Le Roy (1953) recorded this species from 
the Maastrichtian (Unit A) as Anomalina granosa (Van Bellen non Hantken) as 
well as he detected the occurrence of this species in  Unit IV (Late Paleocene) 
and Unit II (Early Eocene) (Strougo & Hewaidy 1999). Ismail(1992,2012)also 
recorded this species in some of Middle Paleocene sediments of Gulf of Suez.  

There are different names as synonym of Gavelinella danica(Brotzen) as 
Anomalina grosserugosa Frank, Anomalinoides westraliensis Parr,  Cibicides 
granosus Van Bellen,  Anomalina  granosa Van  Bellen,  Anomalinoides danica 
Brotzen, Anomalinoides vanbelleni Ten Dam &Sigal, Anomaline grandise 
Vasilenko, Gavelinella rubiginosa (Cushman) and Anomalinoides longi (Mc Lean) 
recorded in literatures  of Maastrichtian, Paleocene and even Early Eocene to 
denote the same species with slightly differences in morphology through the 
growth (Hansen, 1970; Berggren & Aubert, 1975). Gavelinella danica (Brotzen) 
had more diversity and abundance in middle to upper marine Facies (Midwayan) 
and smaller, more robust test and slightly larger pores in continental slope and 
abyssal plain (in Velasco type fauna). 
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6- Anan & Sharabi (1988) proposed another Paleocene benthonic zone, 
Orthokarstenia higazyi Zone for the whole Paleocene interval, or its synonym 
Siphogenerinoides eleganta Zone (El-Deeb & Gammal, 1994). Anan & 
Sharabi (op. cit.) stated that O. higazyi (Nakkady) were not recorded in other 
areas. El-Deeb &El-Gammal (1994) recorded Siphogenerinoides eleganta 
(Plummer) as synonym of Orthokarstenia higazyi (Nakkady) and used it as 
zonal marker for the whole interval of Paleocene of west and south-west Sinai. 
Hewaidy (1987) not recorded these species in northern Sinai. Its may be that 
Orthokarstenia higazyi (Nakkady) or O. eleganta (Plummer) are provincial 
index taxa or taxon for the southern Sinai (Sinai – Gulf Facies) and Kharga 
Nile Valley Facies (Anan, 2014, where it is not recorded in Farafra (Le Roy, 
1953, Anan, 1987) and in Garra – ElArbain Facies ( Kora et.al., 1988; 
Hewaidy, 1994). Its occurrence follows the line drawn by Hewaidy (1996) for 
the Maastrichtian Orthokarstenia oveyi (Nakkady). 

7- Ismail (1992) attempted to erect a bifacial or binomial biostratigraphic zonal 
scheme for the Maastrichtian – Early Eocene (including the Paleocene) 
succession in west-central Sinai. These are, Legena hispida / 
Spiroplectammina dentata Zone (Early Paleocene), Gavelinella rubiginosa 
/Spiroplectammina dentata Zone (Middle Paleocene) and Loxostomoides 
applinae / Spiroplectammina dentata Zone (Late Paleocene – Early Eocene) 
of the Esna Formation. 

In spite of Spiroplectammina dentata (Alth) and Pygmaeoseistron (Legena) 
hispida (Reuss) are diagnostic taxa for the Paleocene, they have not the ability to 
be zonal markers because of their sporadically occurrences throughout the 
Paleocene  interval. 

8- To the west of Ras Gharib City, along the Ras Gharib-El-Sheikh Fadl  road, El-
Dawy (2001) studied the Paleocene succession, planktic and benthic 
foraminifers. He (op. cit) established a local benthic forminiferal 
biostratigraphic scheme and considered the Gavelinella danica (Brotzen) as a 
total range zonal marker for the whole and complete Paleocene sequence. 
Also. He (op. cit.) resubdivided that range zone into four subzonal 
assemblages  from oldest to youngest as. 
1- Cibicidoides pseudoacutus – Sprioplectinella dentata Subzone (interval of 

earliest Danian). 
2- Angulogavelinella avnimelechi – Nuttallides truempyi Subzone (interval of 

middle Danian – early Late Paleocene). 
3- Hoeglundina scalaris – Lenticulina midwayensis Subzone (interval within 

the late Paleocene). 
4- Loxostomoides applinae Subzone (Late Paleocene). 

Anomalina pseudoacuta Nakkady is a Maastrichtian species and seems to 
have flourished greatly in the Early Paleocene Esna Shale and disappeard at 
about the middle of that formation (Nakkady, 1950). E. pseudoacuta (Nakkady) 
was recorded from the Late Cretaceous of Sinai and very rare to absent in Nile 
Valley Facies and presented as Maastrich thetain taxon (Anan & Sharabi, 1988, 
Hewaidy & El-Ashwah, 1993). Angulogavelinlla avnimalechi is recorded from 
Maastrichtian sediments of the Maqfi section (Le Roy, 1953) and Nukhul 
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sediments (Ismail, 1996) and flourished throught the Paleocene, as well as A. 
Avnimelechi (Reiss) is not recorded in the available literatures of Garra – ElArbain 
Facies (Hewaidy, 1994). El-Dawy (2001) used the taxon Nuttallides truempyi 
(Nuttal) as a subzonal index species. In fact, the presence of N. truempyi (Nuttal) 
in the Paleocene sediments or even earliest Eocene sediments in Egypt needs 
further investigation because it characterizes the continental rise and abyssal plain 
of the Velasco – type fauna (Berggren & Aubert, 1975; Saint – Marc, 
1986).Recently, all authors worked on the Egyptian Paleocene materials not 
recorded this taxon  even sporadically in northern Nile valley Facies.  

 

THE  PALEOCENE  BENTHIC ZONAL MARKER  SPECIES  

The localities selected for this study of the Paleocene benthonic foraminiferal 
biostratigraphy proceeded to cover the different Paleocene Facies  types using  
the previously published works on the Late Cretacesus – Early Tertiary outcrops. 
The benthonic fauna which are restricted to the Paleocene only as cited by 
different authors from different selected sections are listed and tabulated (Table, 
1). Of 208 Paleocene benthonic species only 160 are considered as diagnostic to 
the Paleocene. The restricted Paleocene taxa are 14 index species ( Fig. 5).   

These species are: Sprioplectinella  henryi ( Le Roy), Tritaxia midwayensis 
(Cushman), Vulvlina colei Cushman, Bulimina midwayensis Cushman&Parker,     
Alabamina midwayensis Brotzen, Alabamina wilcoxensis Toulmin, Cibicidoides 
alleni (Plummer),.Frondicularia goldfussi ( Reuss), Lenticulina midwayensis 
(Plummer), Marginulinopsis tuberculate (Plummer), Quadrimorphina 
allomorphinoides (Reuss), Stilostomella midwayensis (Cushman & Todd), 
Stilostomella paleocenica (Cushman & Todd), and Zeauvigerina aegyptiaca Said 
& Kenawy . 

The above listed  assemblage of the Paleocene index fossils is of Midwayan 
characters (Berggren & Aubert, 1975). A comparison is made between the above 
listed index benthonic foraminiferal species and their range distribution laterally 
and vertically upon the biogeographic distribution of the Paleocene litho – 
bioFacies. Variation in stratification patterns of these index benthic microfauna has 
been noted (Fig.5). From the stratigraphic distribution presented in Fig.(5) it 
appears that: 

1- Zeauvigerina aegyptiaca Said & Kenawy can be used as index species for its 
interval equivalent to the Globanomalina pseudomenardii planktonic zone 
(P4). Z .aegyptica seems to be endemic for its interval zone (Said & Kenawy, 
1956; Hewaidy, 1987; El-Gammal, 1994; El-Deeb & El-Gammal, 1994; 
Youssef,2003; Anan,2012; Youssef  & Taha, 2012). 

Z. aegyptiaca is a very rare species in Egypt with only patchy documented 
occurrences in the Late Paleocene (Said & Kenawy,1956; Hewaidy,1987; El-
Gammal,1994; El-Deeb & El-Gammal,1994; Youssef,2003; Youssef & Taha,2012) 
and in earliest Eocene of North Atlantic (D`Haenens et. al.,2012).  Also, it appears 
of low to midl latitudes of the Tethys, Atlantic and Pacific  Oceans (Huber & 
Boersma,1994).  
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Table (1): Paleocene benthonic foraminiferal species in some different  geographic Egyptian 
localities. 

No 

Paleocene Sections 

 

Taxa 

1 2 3 4 5 6 7 8 9 10 

1 Ammobaculites  schwageri X          

2 Ammodiscus  incertus* X X    X     

3 Bathysiphon  dubia X          

4            arenacea*        X   

5 Bitaxia  pyramidata*  X    X     

6      rugosa* X X       X  

7      soldadoensis*   X    X  X  

8 Clavulinoides   disjunctus X     X     

9 Dorothia   bullelta   X      X  

10     concinna X X         

11     conulus          X 

12  monomouthensis  X         

13     pontoni X  X        

14     pupa* X      X   X 

15     trinitatensis X          

16     retusa X X X        

17 Glomospira   charoides X      X    

18 Gaudryina   africana       X    

19        aissana       X    

20     elegantissima* X   X       

21        ellisorae X X     X    

22        limbata* X X  X   X    

23        nekhlensis X X         

24 Haplophragmoides eggeri* X      X    

25 Karreriella    Danica           

26 Karreriella    fallax  X  X   X  X  

27 Marsonella   oxycona* X X       X  

28 Pseudoclavulina  amorpha  X   X      

29            globulifera      X     

30 Spiroplectinella   dentate X X   X   X   

31             esnaensis         X  

32             henryi X X X X   X X X  

33             knebeli* X X  X       

34          knebeli longa X      X    

35          spectabilis       X  X  

36 Tritaxia         asper  X         

37          algerianus X          

38         farafraersis* X X  X     X X 

39         midwayensis X    X X X X   
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No 

Paleocene Sections 

 

Taxa 

1 2 3 4 5 6 7 8 9 10 

40          trilatera* X   X      X 

41 Valvoreussella     karreri* X   X     X  

42 Verneuilina    aegyptiaca*  X  X       

43 Vulvulina       colei X X  X X  X X X  

44 Quinqueloculina gussensis*         X  

45 Spiroloculina    cretacea  X         

46 Amphicoryna    sinaensis X      X  X  

47 Astacolus    jarvisi      X   X  

48     varians  rectus  X         

49 Alabamina midwayensis X X X X   X X X X 

50                   wilcoxensis X X     X  X  

51 Angulogavelinella   
avnimelechi* 

 X  X   X X X X 

52 Anomalina umbonifera  X         

53 Anomalinoides vanbelleni* X      X    

54 Bolivinopsis     clotho X      X   X 

55              rosula X X         

56 Bolivinita bandy X          

57 Bolivinoides      curtus X          

58                         delicatula X  X        

59          trinitatensis X X     X    

60 Bulimina    arkadelphian X          

61 cacumenata    X   X  X  

62 midwayensis    X   X X   

63 reussi* X        X  

64 reussi            navarroensis X    X  X    

65 quadrata    X       

66 stokesi X      X    

67 Coryphostoma    anglica X X         

68 Coryphostoma     midwayensis  X         

69 Cibicidoides pseudoacula  X         

70 Cibicidoides        alleni X   X X X X  X  

71 howelli*         X  

72 vulgaris    X  X X  X  

73 Cibicides   abudurbaensis* X      X  X  

74 beaumontianus X          

75 loeblichi* X          

76 Cibicides   burlingtonensis X          

77 schwageri X      X    

78 Cibicedes 

scrobilatus 

   X   X    
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No 

Paleocene Sections 

 

Taxa 

1 2 3 4 5 6 7 8 9 10 

79 mellahensis* X   X   X  X  

80 beadnelli       X  X  

81 pharaonis*         X  

82 zetteli    X    X X  

83 Chilostomella czjzeki* X X  X     X  

84 Cassidulina globosa  X  X       

85 Dentalina colei      X     

86 reussi          X 

87 Dentalinoides catenula  X         

88 megalopolitana  X         

89 pasiplanata  X         

90 legumen       X  X  

91 cylindroides   X        

92 Discorbis newmanae         X  

93 pseudoscopos duwi*  X       X  

94 Ellipsoidela      
pleurostomelloides 

X      X    

95 Ellipsoglandulina ellisi       X    

96 Exponens  X         

97 Velascoensis  X  X       

98 Ellipsonodosaria spinea          X 

99 Enantiomorphina lemoinei       
conica 

X      X    

100 lemonel inflata X          

101 Enantiovaginulina recta X          

102 Eouvigerina  hofkeri X          

103 Eponides lunatus* X X       X  

104 lotus        X   

105 simplex X      X    

106 Fissurina laticarinata  X         

107 orbignyana  X         

108 sandiegoensis  X         

109 Frondicularia archiaciana      X     

110 clarkei X X     X    

111 cordata X X         

112 goldfussi X    X X  X X  

113 linearis X X      X X  

114 nakkadyi    X     X  

115 Frondicularia frankei  X X X       

116 Gavelinella danica* X X   X X X X X X 

117 Glandulina antiqua X          

118 laevigata X          
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No 

Paleocene Sections 

 

Taxa 

1 2 3 4 5 6 7 8 9 10 

119 Globulina lacrima X          

120 Guttulina adhaerens X X  X    X X  

121 trigonula X          

122 Gyroidnoides frizzelli X   X       

123 Gyroidnoides girardanus*  X  X     X X 

124 Gyroidnoides globosa* X X         

125 Gyroidnoides reussi X          

126 subangulata X X         

127 Lagena acuticosta          X 

128 globosa*  X       X  

129 sulcata  X       X  

130 hexagona  X     X    

131 Lenticulina degolyeri       X    

132 isidis*    X  X     

133 mexicana alticostata         X  

134 midwayensis X X  X  X X X X  

135 pseudocostatus X          

136 pseudosecans X X         

137 pseudmamilligera      X   X  

138 oligostegia  X         

139 rotulata       X    

140 tubinatus X          

141 Loxostomum clavatum*       X    

142 Loxostomoides applinae*  X  X     X X 

143 Marginulina pachygaster*  X     X  X  

144 Marginulinopsis tuberculata X X  X       

145 humilis X          

146 silicula      X     

147 Nodosaria corsicana          X 

148 latejugata       X    

149 limbata  X    X     

150 Iongiscata          X 

151 paupercula X        X  

152 raphinistrux      X     

153 robenson         X  

154 vertebralis* X        X  

155 zippei* X X  X     X  

156 Neoflabellina jarvisi* X X X X X X   X  

157 Rugosa  X    X     

158 suturails X          

159 Nonionella africana*  X       X  
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No 

Paleocene Sections 

 

Taxa 

1 2 3 4 5 6 7 8 9 10 

160 Oridorsalis sigali     X      

161 Orthokarstenia higazyi         X  

162 Osangularia plummerae* X X  X    X   

163 Orthormorphina rohri X      X    

164 Palmula meglameryae         X  

165 reticulata          X 

166 wood undulata    X     X  

167 woodi woodi    X     X  

168 Pararotalina calcariformis         X  

169 Pleurostomella subnodosa* X X     X    

170 Praeglobobulimina pupoides  X  X     X  

171 Pullenia coryelli X X         

172 jarvisi* X X   X  X    

173 quaternaria X      X    

174 quinqueloba         X X 

175 Pullenia resussi* X          

176 Pygmaeoseistron hispida X X  X  X X  X  

177 Pyramidulina affinis* X  X   X  X X X 

178 Quadrimorphina 
allomorphinoides 

 X  X     X X 

179 Ramulina  aculata      X    X 

180 navarroana*  X X      X  

181 Ornate          X 

182 pseudoaculeata   X        

183 Rectoglandulina  bistegia X X     X    

184 Bulla X      X    

185 Reussoolina apiculata         X X 

186 Saracenaria  saratogana* X          

187 triangularis  X  X       

188 Siphogenerinoides eleganta* X      X  X  

189 Sitella cushmani*    X       

190 Sitella fabilis X      X    

191 Stilostomella alexandri 
alexandri 

X      X    

192 midwayensis  X     X  X  

193 paleocenica X X  X    X X  

194 spinae      X     

195 stephensoni   X   X     

196 Stensoieina beccariformis       X    

197 Trifarina esnaensis  X     X  X  

198 Vaginulina taylorana* X      X    

199 trilobata      X     
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No 

Paleocene Sections 

 

Taxa 

1 2 3 4 5 6 7 8 9 10 

200 strombeeki  X         

201 Vaginulinopsis  echinata    X   X    

202 midwayensis      X     

203 Valvulineria  aegyptiaca* X X  X     X  

204 scrobiculata X      X    

205 Valvalabamina  depressa         X  

206 Valvalabamina  planulata X      X   X 

207 Virgulina  navarroana  X         

208 Zeauvigerine aegyptiaca X X X X X  X    

(1) Nekhl section,  Said & Kenawy (1956) 
(2) El-Qusaima section,  Hewaidy (1987). 

(3) Nezzazat section,  Shahen (1988). 
(4) Matulla section,  Ismail (1992). 
(5) Wasif  area, Safaga, Red Sea , (Hewaidy & Faris, 1989). 
(6) Qabeliat section. Ismail (1992). 

(7) West & south west Sinai sections,  El-Gammal (1994), El-Deeb & El-Gammal (1994). 
(8) Jiran El-Full, Abu Rawash section,  Anan (1987). 
(9) El-Kharga section,  Anan & Sharaby (1988). 

(10) Maqfi section,  Farafra, LeRoy (1953), Strougo & Hewaidy (1999).          

* Species recorded in Maastrichtian and/or Early Eocenc  in other localities in Egypt by  different  

authors.   

Note: Italic taxe are index fossils for the Paleocene in Egypt.  

 
Fig.(5) Range chart of the most restricted Paleocene benthonic foraminiferal species and indes 

markers.  
(---- : Sporadic taxon and fair to common in number; ___ : Abundant) 
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2- Lenticulina midwayensis (Plummer) is considered one of the more presisted  
taxa of common to frequent occurrence throughout  the Paleocene time in 
Egypt and of cosmopolitan geographic distribution (Berggren & Aubert, 
1975).It has wide stratigraphic pattern from the Danian to end of the 
Paleocene. 

3- Alabamina midwayensis Brotzen appears from a level compared with lower 
level of the Praemurica uncinata Zone and extends commonly and frequently 
to the Igorina pusilla pusilla Zone and in sporadic distribution to the 
Morozovella velascoensis zone. 

4- Vulvulina colei Cushman is a dominant as robust taxon extended through the 
Early Danian in the Egyptian sediments. Berggren (1974a) recorded rare and 
sporadic occurrences of Vulvulina colei in the Late Paleocene of Rockall bank 
of middle continental shelf. Vulvulina colei was recorded in the Paleocene of 
South Western Desert (Anan & Sharabi,1988; Hewaidy et.al., 2014; Youssef, 
2014), in north and west Sinai (Nakkady, 1950; Said and Kenawy,1956; 
Ismail,1992, 2012; El-Deeb&El-Gammal,1994,1997), in Central Egypt 
(Hewaidy et.al., 2014; Youssef, 2013; Youssef& Taha, 2012), in Farafra (Le 
Roy,1953). Vulvulina colei seems to be endemic to the sediments of the 
lowest Danian continental shelves. It is a good index marker taxon for the 
Danian time. 

5- Stilostomella paleocenica (Cushman& Todd) and Stilostomella  midwayensis 
(Cushman&Todd) are described by Said & Kenawy(1956) from the Danian of 
north Sinai. 

6- Sprioplectinella henryi (Le Roy), Tritaxia midwayensis (Cushman), Bulimina 
midwayensis Cushman & Parker, Cibicidoides alleni (Plummer),Frondicularia 
goldfussi (Reuss), Marginulinopsis tuberculata (Plummer), Quadrimorphina 
allomorphinoides (Reuss) are restricted to all Paleocene planktonic zones and 
have sporadically  distributed through the Egyptian Paleocene bioprovinces. 

7-  Alabamina wilcoxensis Toulmin and A. midwayensis Brotzen are treated as 
two different species. By the end of the Paleocene interval time ,all the above 
mentioned Paleocene restricted taxa seem to be extinct in the Egyptian 
documented Early Eocene materials. 

From the Paleocene benthic faunal distribution, the follwoing remarks can be 
obtained:    

a- High diversities for the Paleocene are consistently found in the three proposed 
bioprovinces. The average number of species ranging from 70 species at the 
beginning of the Paleocene to more than 200 species near its end. Species 
dominance varied from low to high according to the speciation of the 
embryonic niche partly due to the large vertical temperature gradients. 

b- Moderate to excellent faunal preservation may indicate rapid sedimentation 
over slow deepening of the epicontinental  basin. 

c- Most common agglutinated Paleocene species of Midwayan character are 
Dorothia retusa, D.bulletta, Gaudryina limbata, G. pyramidata, Marssonella 
oxycone, Spiroplectinella dentata, S. henryi, Tritaxia midwayensis, Vulvulina 
colei. 
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d- Most common calcareous benthonics are Bulimina cacumenata, B. 
midwayensis, Alabamina midwayensis, A. wilcoxensis, Angulogavelinella 
avnimelechi, Cibicidoides alleni, Frondicularia goldussi, F. linearis, Gavelinella 
danica, Lenticulina midwayensis, Marginulinopsis tuberculate, Lagena hispida, 
Quadrimorphina allomorphinoides, Siphogenerinoides eleganta, Stilostomella 
midwayensis, S.paleocenica, Valvulineria aegyptiaca. 

 

THE PALEOCENE  BENTHONIC FORAMINIFERAL  
BIOSTRATIGRAPHIC  ZONATION 

Four benthonic foraminiferal biozones have been proposed in Egypt, each 
defined by characteristic species and significant datums. These proposed 
biozones are defined from oldest to youngest: (Table 2). 

1- Vulvulina colei Zone: 

¶ Category:  Interval zone. 

¶ Age:  Early Paleocene. 

¶ Author:  El-Gammal & Hamad, this paper. 
¶ Definition: Interval from the first appearance of Vulvulina colei Cushman at 

base to first appearance of Alabamina midwayensis Brotzen. 

¶ Correlation: Vulvulina colei interval Zone correlates in Egypt with the Danian 
Parasubbotina pseudobulloides Zone (P1b) and the last Danian Praemurica 
trinidadensis Zone (P1c) of Bolli (1957) and Toumarkine & Luterbacher 
(1985). 

¶ Stratotype: Type section of the Esna Formation, at Wadi Matulla, South Sinai 
(just above the Late Maastrichtian – Early Danian boundary (Shamah & El-
Gammal, 1996). 

¶ Characteristics: The Vulvulina colei Zone is characterized by Vulvulina colei in 
association with Spiroplectinella dentata, Bulimina midwayensis, Guttulina 
adhaerens, Stilostomella midwayensis, Spiroplectinella henryi and others. 

¶ Remarks: The assemblage characteristic of the Vulvulina colei occur 
consistently throughout the Danian rocks of Sinai – Gulf of Suez Facies, 
Nile valley Facies and Garra- Al-Arbain Facies. In general, the litho facies 
of this zone are  restricted to the lower parts of the Esna Formation at 
Sinai – Gulf of Suez Facies and the lower parts of the Kharga shale 
member (Paleocene part)of the Dakhla Formation in the Nile Valley Facies 
and Garra – Al-Arbain Facies.  

 

2- Alabamina midwayensis Zone: 

¶ Category:  Interval zone. 

¶ Age: Middle Paleocene. 

¶ Author: Fluegeman et al. (1990). 

¶ Definition: Interval from the first appearance of Alabamina midwayensis 
Brotzen to the first appearance of Zeauvigerina aegyptiaca Said & 
Kenawy. 
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¶ Correlation: The Alabamina midwayensis Interval Zone correlates in Egypt 
with the Praemuica uncinata Zone (P2), the Morozovella angulata Zone 
(P3a) and the Igorina pusilla Zone (P3b) of Premoli – Silva &Bolli (1973), 
Stainforth et. al. (1975), Toumarrkine and Luterbacher (1985), Berggren 
(1969) and Berggren & Miller (1988). In eastern Gulf Coast (Mississipi, 
Alabama, Georgia), U.S.A. Fluegeman et. al. (1990) defined the 
Alabamina midwayensis Partial Range Zone (interval of Alabamina 
midwayensis from the last appearance of Eponides elevates to the last 
appearance of Alabamina midwayensis and correlated it in Alabama with 
the Subbotina trinidadensis, the Morozovella uncinata, the Morozovella 
angulata, the Morozovella pusilla pusilla and the lower part of the 
Planorotalites pseudomenardii planktonic foraminiferal zones (Fig 5). 

¶ Stratotype:  Type section of the Esna Formation at Wadi Matulla, South 
Western  Sinai. 

¶ Characteristics: This zone is characterized by flooding and more diverse 
Paleocene benthonic forminiferal fauna, among which Dorothia spp. 
Gaudryina spp., Legena spp., Lenticlulina spp., Lenticulina midwayensis, 
Marginulinopsis tuberculate, Gavelinelle danica, Osangularia plummerae, 
Cibicidoides alleni and others . 

¶ Remarks: The characteristic assemblage of this zone are recorded in most 
Danian and Middle Paleocene of the Esna Formation in Sinai – Gulf of 
Suez Facies, Nile Valley Facies, Farafra Facies  and Garra – Al-Arbain 
Facies.  

The Alabamina midwayensis Zone is characterized by completely absence of 

Table (2): Paleocene benthonic foraminiferal biozones introduced by different authors 
in Egypt and east Gulf coast plain (U.S.A.) 
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Zeauvigerina aegyptiaca Said & Kenawy and presence of a lot of common 
elements of the Midway fauna of Berggren & Aubert (1975). 

3- Zeauvigerina aegyptiaca Zone: 

¶ Category:  Total Range Zone. 

¶ Age:  Late Paleocene. 

¶ Author: El-Gammal & Hamad (present work). 

¶ Denfinition: Total range of the Zeauvigerina aegyptiaca Said & Kenawy. 

¶ Correlation: The proposed Zeauvigerina aegyptiaca Zone could be 
correlated with the Globanomalina pseudomenardii planktonic 
foraminiferal zone (P4). It may be correlated with the Discorbis washburni 
Taxon Range Zone of Fluegeman et. al (1990). 

 

¶ Stratotype: Type section of the Esna Formation at Wadi Matulla, South 
Western Sinai. The lithotypes may be correlated with the upper most part 
of the Paleocene Dakhla and Tarawan formations and lower most part of 
the Esna Shale at the Nile Valley Facies, also correlated with upper part of 
the Kurkur Formation and most of the Garra Formation of the Garra– 
ElArbain Facies. Zeauvigerina aegyptiaca could be correlated with is the 
Dakhla Shale (upper part) which overlying unconformably the Khoman 
Formation (Maastrichtian) of the Farafra Facies. 

¶ Characteristics: The proposed Zeauvigerina aegyptiaca Total Range Zone 
is characterized by predominance of the nominate taxon and associated 
with Midwayan fauna as Lenticulina midwayensis, Stilostomella  
midwayensis, S. plaeocenica, Ramulina navarroana, Loxostomoides 
applinae, Gavelinella danica, Pullenia coryelli, Cibicidoides alleni, 
C.howelli, Lenticulina isidis, Epistomaroides pseudoacuta, Cibicidoides 
farafraensis, Tritaxia midwayensis, Angulogavelinella avnimelechi, 
Bulimina frafraennsis and other. 

 

Remarks: Zeauvigerina aegyptiaca Said & Kenawy is coexisred with with the 
Globanomaline pseudomenardii Zone throughout Southern Sinai sections. 
This feature was observed earlier by Abdel Malik et. al. (1978) in west – 
Central Sinai, Anan & Hewaidy (1986) in the Nile Valley Facies, Hewaidy & 
Anan (1986) in central Egypt, Hewaidy (1983) in Kharga area, Hewaidy (1987) 
in northern Sinai, Youssef & Hewaidy (1986) in Ras Budran Oil-Field, Gulf of 
Suez and Hewaidy & Faris (1989) in Safaga area. 
 

4- Lenticulina midwayensis/ Alabamina wilcoxensis Zone: 

¶ Category:  Interval Range Zone. 

¶ Age:  Late Paleocene. 

¶ Author:  El-Gammal & Hamad, (present work).  

¶ Definition: Interval from the last occurrence of Zeauvigerina aegyptiaca 
Said & Kenawy to the last occurrence of both Lenticulina midwayensis 
(Plummer) and Alabamina wilcoxensis Toulmin. 
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All the figured specimens were taken from southwestern Sinai ,except figures 3, and 5  

1.Alabamina midwayensis Brotzen, (a) umbilical view;( b) spiral view; Middle Paleocene (P2 
Zone), Wadi Matulla. 2. Alabamina wilcoxensis Toulmin(a)umbilical view;( b)spiral view, Middle 
Paleocene(P2 Zone), Wadi Matulla. 3.Angulogavelinella avnimelechi (Reuss,1952); a,umbilical 
view( after Youssef and Taha,2012),Late Paleocene (P4 Zone),Taramsa ,Central Egypt; (b) 
umbilical view, Late Paleocene(P5 Zone), Wadi Nukhul, (c) umbilical view (after Ernst et.al., 
2006), Paleocene, Dababiya section. 4.Anomalinoides midwayensis (Plummer); (a) umbilical 
view;( b) spiral view; Middle Paleocene (P3a Zone), Matulla. 5.Cibicidoides alleni (Plummer); (a) 
spiral view; (b) umbilical view;(after Youssef and Taha,2012), Taramsa section, Central Egypt, 

Late Paleocene(P5 Zone); (c) umbilical view, Late Paleocene (P5 Zone),Matulla section. 6. 
Cibicidoides vulgaris (Plummer); Late Paleocene (P5 Zone), Matulla section. 7.Cibicidoides 
proporius ( Brotzen); Late Paleocene (P4 Zone), Matulla section. 8.Bulimina midwayensis 
Cushman and Parker; Late Paleocene (P4 Zone), Nukhul. 9.Dorothia  pupa (Reuss); Late 
Paleocene(P4 Zone), Nukhul section. 
 

Pl-1 
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¶ Correlation: This zone may be equated  with the Morozovella velascoensis 
Zone (P5) of Toumarkine & Luterbacher (1985), P5/P6a Zone of Berggren 
(1969), Berggren & Miller (1988) and Berggren & Pearson (2005). It is 
correlated with the Alabamina westraliensis Zone of Fluegeman et. al 
(1990) in eastern Gulf Coastal Plain (U.S.A.). 

 

¶ Stratotype: Type section of the Esna Formation at Wadi Matulla, South 
Sinai with lithotypes of marl and interbedded marl and argillaceous 
limestones. The lithotypes could be correlated with the upper most part of 
the Garra Formation in the Garra El-Arbain (Hewaidy, 1994) and could be 
represented by the middle part of the Esna Formation in the Nile Valley 
Facies (Anan & Hewaidy, 1986) and the upper-most part of the Dakhla 
Shale, the Tarawan and the lower 12m of the Esna Shale just below the 
Maqfi limestone bed in Farafra Facies (Strougo & Hewaidy, 1999). 

 

 

 

Explanation of Plate 2 

All the figured specimens were taken from Southwestern Sinai Sections, except figures  
4,13 and 21  

1. Tritaxia midwayensis (Cushman,1936); Early Paleocene (P1c Zone), Nukhul section ., 
SW. Sinai. 2. Frondicularia clarki Bagg, 1898; Early Paleocene (P1c Zone), Nezzazat 
section, SW. Sinai. 3. Frondicularia esnehensis Nakkady, 1950; Middle Paleocene (P3a 
Zone), Matulla section, SW. Sinai. 4. Frondicularia goldfussi (Reuss, 1848), after Youssef 

and Taha (2012), Late Paleocene (P4 Zone), Taramsa section, Central Egypt. 5. Gaudryina 
soldadoensis Cushman and Renz, 1942; Late Paleocene (P5  Zone), Matulla section, SW. 
Sinai. 6. Stensioeina (Gavelinella) beccariiformis (White, 1928); a, umbilical view; b, 
peripheral view; c, umbilical view; a and b views from Matulla section, c, view from Nukhul 
section, SW. Sinai; all views from Late Paleocene (P4 Zone). 7. Gavelinella danica  
(Brotzen, 1948); Middle Paleocene (P3a Zone), Matullasection, SW, Sinai. 8. Gavelinella 
rubignosa (Cushman, 1926); Middle Paleocene (P3a Zone), Matulla section, SW. Sinai 
9.Laevidentalina cf. colei (Cushman and Dusenbury, 1934); Early Paleocene (P1c Zone), 

Matulla section, SW. Sinai. 10. Lenticulina macrodiscus (Reuss, 1863); Late Paleocene (P4 
Zone), Qabeliat section, SW. Sinai. 11. Lenticulina midwayensis (Plummer, 1927); Middle 
Paleocene (P3a Zone), Nukhul section, SW. Sinai. 12. Lenticulina navicula (d Orbigny, 
1840); Middle Paleocene (P3a Zone), Matulla section, SW. Sinai. 13. Lenticulina 
pseudomamilligera (Plummer, 1926); Sudr Chalk, Campanian- Maastrichtian form( after 
Ismail, 2012), Esh El Mallaha area, Egypt. 14. Lenticulina pseudo-secans (Cushman,1946); 
Early Paleocene (P1c Zone), Matulla section, SW. Sinai. `15. Loxostomoides applinae 
(Plummer, 1926); Late Paleocene (P5 Zone), Matulla section, SW. Sinai. 16. 

 Marginulinopsis sp.; Late Paleocene (P5 Zone), Matulla section, SW. Sinai. 17. 
Marginulinopsis tuberculata (Plummer, 1927); Late Paleocene (P5 Zone), Matulla section, 
SW. Sinai. 18. Pyramidulina affinis (Reuss, 1845); Middle Paleocene (P3b Zone), Matulla 
section, SW. Sinai. 19. Orthomorphina rohri (Cushman and Stainforth, 1945), Late 
Paleocene (P5 Zone), Bir Markha section, SW. Sinai. 20. Oridorsalis umbonatus (Reuss, 
1851); spiral view, Late Paleocene (P5 Zone), Matulla section, SW. Sinai. 21. Oridorsalis 
plummerae (Cushman, 1948); umbilical view, Late Paleocene (P4 Zone), Taramsa section, 
Central Egypt (after Youssef and Taha, 2012). 22. Osangularia plummerae Brotzen, 1940; 

a, spiral view; b, umbilical view, Late Paleocene(P5 Zone), Matulla section, SW. Sinai. 23. 
Quadrimorphina allomorphinoides (Reuss,1860); a, umbilical view; b, spiral view, Early 
Paleocene (P1c Zone), Matulla section, SW. Sinai. 
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¶ Characteristics: This zone is characterized by great abundance of 
Lenticulina midwayensis, Alabamina wilcoxensis, A. midwayensis, 
Epoindes lunatus, Bulimina midwayensis, Frondicularia linearis, F. 
goldfussi, Cibicides zitteli, Gavelinella danica and many components of 
the Midwayan type of fauna. The upper most limit of this zone is typified 
by disappearance of the most characteristic Paleocene species. 

¶ Remarks: This zone not extended into the Early Eocene.  
 
The sudden extinction of  Gavelinella  beccariiformis (abundant in deposits  of 

Northern Paleocene Facies and rare in the Central  Nile Valley Facies) , 
Angulogavelinella avnimelechi (most common in outer neritic deposits in Egypt), 
Neoflabellina jarvisi ,Neoflabellina semireticulata, Bulimina velascoensis, Pullenia 
coryelli, Gyroidinoides  globosus, Cibicidoides hyphalus and other Velasco-type 
taxa marked the P/E boundary (Speijer,1994; Speijer et.al., 1995 , 1997; Dupuis 
et.al., 2003; Alegret et.al., 2005 ; Ernst et. al., 2006 ). 

 

Explanation of Plate   3 
(All the figured specimens were taken from southwestern Sinai, except figs. 

3,12,13 and 14) 
 

1.Nuttallides truempyi (Nuttall,1930); a,ventral view; b,peripheral view; c, dorsal view, Late 
Paleocene (P5 Zone), Nukhul section, SW. Sinai.2. Spiroplectinella esnaensis (Le Roy,1953); 

Late Paleocene(P4 Zone), Nukhul section,SW.Sinai. 3. Spiroplectinella henryi (Le Roy,1953); 
Early Eocene( E1 Zone),Tramsa section,Central Egypt,after Youssef and Taha (2012).4. 
Stilostomella alexandri alexandri (Cushman,1946); Late Paleocene(P5 Zone),Matulla 
section,SW.Sinai. 5. Stilostomella  midwayensis ( Cushman and Todd,1946); Late 
Paleocene(P5 Zone), Matull section,SW. Sinai. 6. Stilostomella paleocenica ( Cushman and 

Todd,1946); a , view from Nukhul section ; b,view from Bir Markha section; Early Paleocene (P1c 
Zone), SW. Sinai. 7. Gaudryina aissana  Ten Dam and Sigal,1950; Late Paleocene (P5 Zone), 

Bir markha section,SW.Sinai. 8. Pseudoclavulina farafraensis Le Roy,1953; Late Paleocene 
(P5 Zone),Matulla section,SW.Sinai. 9. Valvalabamina depressa (Alth); Late Paleocene (P4 
Zone),Matulla section,SW.Sinai. 10. Valvalabamina planulata (Cushman and Renz,1941); Early 
Paleocene (P1c Zone), Matulla section,SW. Sinai. 11. Valvulineria cf. critchetti (?) Le 
Roy,1953; Latest Paleocene (P5 Zone), Matulla section,SW.Sinai. 12. Vulvulina colei 

Cushman,1932; a, from Qareiya section ,P4 Zone (after Youssef and Taha,2012); b, from Esh El 
Mallaha section ,late Paleocene (after Ismail, 2012). 13. Vulvulina colei  Cushman,1932; a and 

b views from Wadi Abu Ghurra section ,Southern Nile Valley, Egypt, Garra Formation ,Late 
Paleocene (P 4 Zone), (after Youssef, 2003). 14. Zeauvigerina aegyptiaca  Said and 

Kenawy,1956; a, view sample  from DSDP Site 401(eastern North Atlantic), after D Haenens 
et.al.(2012); b, view sample from Wadi Abu Ghurra section, South Nile Valley, Egypt, Late 
Paleocene (P4 Zone). 
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CONCLUSIONS 

    A remarkable more comprehensive correlation was made between the 
restricted Paleocene sections allover Egypt and the different Facies of the Late 
Cretaceous – Early Tertiary stratigraphy of Issawi (1972). Northern Egypt 
Paleocene Facies was added to the prerecorded by Issawi (1972). There are three 
Paleocene bioprovinces, the northern one is deeper faunal assemblages 
contained. The Paleocene benthonic foraminiferal assemblages of the northern 
bioprovince are of Midwayan and mixed - Velasco faunal type, while the southern 
bioprovince both Midwayan and Tethyan faunal types. Analyzing the Paleocene 
benthic foraminiferal assemblages identified from different Paleocene sedimentary 
Facies had lead to recognize a number of common restricted Paleocene benthonic 
foraminiferal taxa (about 14 taxa) including  the zonal marker species. The 
distribution of the restricted Paleocene benthonic foraminifera allover the Egyptian 
territory led to introduce a new proposed biostrigraphic zonation from  oldest to 
youngest  as follows : 

a- Vulvulina colei Zone (Early Paleocene). 
b- Alabamina midwayensis Zone (Middle Paleocene). 
c- Zeauvigerina aegyptiaca Zone (Late Paleocene). 
d- Lenticulina midwayensis / Alabamina wilcoxensis Zone (Latest  

Paleocene). It is notworthy of mention that further studies are needed to 
calibrate the ranges of the benthonic foraminiferal taxa used in the present 
proposed biozonation. 
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