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Abstract  

The lower Miocene Nukhul Formation from two onshore wells (ARS-6 and SIDRI-20) situated in 

the eastern side of the Gulf of Suez was investigated for their planktonic foraminiferal content to 

define its geologic age. The identified planktonic foraminifera contain 20 species belonging to nine 

genera. These planktonic foraminiferal assemblage enables the recognition of two planktonic 

biozones within ARS-6 well. The Gulf of Suez rift began with deposition of Nukhul Formation, and 

it is the first syn-rift rock unit to be formed. Although the age of Nukhul Formation is a controverse, 

and many papers proposed different ages for it, this biostratigraphic study indicate that the Nukhul 

Formation is assigned to the Burdigalian age. 
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Introduction 

The Miocene rock units are distinguished by 

their facies variation, whether in vertical and 

lateral scales, due to the tectonic activities of the 

Gulf of Suez which make the correlation 

between these rock units very difficult. Many 

papers concerning the economic interest of the 

Miocene formations of the Gulf of Suez are 

carried out. The Nukhul Formation is a 

substantial exploration goal and oil-maker in 

the Gulf of Suez. It is the basic hydrocarbon 

creator for more than fifteen fields in the area. 

However, local tectonics affect the reservoir 

quality and the exact age of the Nukhul 

Formation. 

The previous studies of the Miocene 

concerned with its tectonics and stratigraphy 

include (eg: Fraas, 1867; Fuchs, 1877; 

Blanckenhorn, 1901, 1921; Hume, 1916; Moon 

and Sadek, 1923; Macfadyen, 1931; Stainforth, 

1949 and Said and Bassiouni, 1958). These 

early works were followed by more specific 

studies (eg: Imam and Refaat, 2000; Farhoud, 

2009; Abed El-Naby et al. 2009; Al-Husseini, 

2012 and Temraz and Dypvik, 2017). The 

studies concerning the stratigraphical, 

lithostratigraphical, biostratigraphical, 

https://www.ekb.eg/ar/home#portalMenu
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structural, sedimentological, petrophysical and 

sequence stratigraphical studies of the Miocene 

rock units of the Gulf of Suez have been 

surveyed profusely on both surface and 

subsurface successions. Among the 

publications concerned with biostratigraphic 

analysis either in surface sections or subsurface 

boreholes of the Gulf of Suez (eg: El-Heiny and 

Martini, 1981; Haggag et al. 1990; El-Azabi, 

2004;  Abul-Nasr et al. 2009; Al-Husseini, 

2012; El-Atfy et al. 2013; Hewaidy et al. 2016; 

Ied et al. 2019 and Shahin and ElBaz, 2021; 

Ayyad et al. 2023). The sequence 

stratigraphical studies include that of (Hughes 

et al. 1991; Krebs et al. 1997; Bosworth and 

McClay 2001; Catuneanu et al. 2011 and 

Gowthrope et al. 2003). Additionally, there are 

many Geophysical studies to determine the 

hydrocarbon prospects using well logging and 

seismic data interpretation (eg: Dolson et al. 

2001; Radwan et al. 2021a-c; Sarhan 2020 & 

2021 and Farouk et al. 2022 & 2023).  

The age assignment of Nukhul Formation 

differs between these workers from lower 

Miocene age (eg: Said, 1962; Andrawis and 

Abdel Malik, 1981; El-Heiny and Martini, 

1981; Faris et al. 2009 and Hewaidy et al. 2016) 

to upper Oligocene (Chattian) - lower Miocene 

(Aquitanian) age (eg: Hewaidy et al. 2012, 2014 

and Ayyad et al. 2023). 

Aim of the work: 

`The aim of the present work is to establish a 

biostratigraphic classification of the lower 

Miocene Nukhul Formation to define the age of 

the first Syn-rift rock unit in the Abu Rudeis-

Sidri field at the eastern side of the Gulf of Suez 

using planktonic foraminifera. The age of 

Nukhul Formation is a matter of controverse 

between authors and oscillates between them 

from lower Miocene age and upper Oligocene - 

lower Miocene age. 

Geological background 

Generally, there are three phases of 

sedimentation in the Gulf of Suez area from 

Paleozoic to Recent ages (Pre-rift, Syn- rift and 

Post-rift phases) (Said, 1990). The Gulf of Suez 

lies within the Arabian-Nubian shield and is 

considered as a part of the first continental crust 

from the Proterozoic to the lower Paleozoic 

(Said, 1990). There are two stages in the 

structural evolution of the Miocene Gulf of 

Suez rift can be identified in the (Gawthorpe et 

al. 1997). 

The Gulf of Suez rifting initiated during 

the lower Miocene due to the divergent motion 

between the African and Arabian plates and this 

made a group of normal faults (Bosworth et al. 

2005). It reached its climax during the opening 

of the Red Sea at middle Miocene age 

(Serravallian). A complete contact between the 

Mediterranean and Gulf of Suez is indicated by 

the biostratigraphic tool at lower Burdigalian 

(Bosworth et al. 2005). The insulation of the 

Gulf of Suez and the Red Sea in the middle 

Serravallian and this also is indicated by the 

faunal content. This caused the sedimentation 

of evaporites of the Belayim and other 

evaporites in the basin (Dolson, 2000). The Abu 

Rudeis-Sidri field is the elderly oil field on the 

eastern coast of the Gulf of Suez with a complex 

sedimentation and structural phases (Ayyad et 

al. 2023). The structure of Abu Rudeis-Sidri 

area is an asymmetrical NW–SE trending 

anticlinal feature separated by several NW–SE 

fault systems and formed during the late 

Oligocene-Early Miocene time (rifting phase) 

(Zahra and Nakhla, 2016b). 

According to (Bosworth and McClay, 

2001 and Dolson, 2000), the Gulf of Suez is 

considered as a restricted rift basin that made 

the exploration of the Miocene formation in the 

Gulf of Suez complex. (Garfunkal and Bartov, 

1977) stated that rift happened meanwhile 

during the upper Oligocene (Chattian) to the 

lower Miocene. 

The Syn-rift deposits overlie the Pre-rift ones 

through a large unconformity. The two lower 

syn-rift rock units (Abu Zenima and Nukhul 

formations) are locally disconnected by an 

angular unconformity and correlatable 

transgressive surface (Krebs et al. 1997). 

Material and methods 

The two studied lower Miocene boreholes are 

ARS-6 (latitude 28 o 51' 20.23'' N and longitude 

33º 10' 33.52'' E) and SIDRI-20 (latitude 28 o 

50' 53.2'' N and longitude 33º 10' 28.24'' E). 

They are situated in Abu Rudeis-Sidri Field, 

east of the Gulf of Suez, Egypt (Figure 1). 

Twenty cutting samples from ARS-6 Well and 

eight rock samples from the SIDRI-20 Well 

(Depth 2560 – 2710 m) were studied 
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representing the Nukhul Formation (very few 

materials due to the frequent barren intervals 

within this formation). The samples were 

prepared for micropaleontological studies using 

the standard techniques. Approximately 20 gm 

of each sample were soaked in 30% hydrogen 

peroxide solution, rinsed, heated and washed 

with water through a sieve of 63 μm size then 

desiccated in an oven with 40 C◦. 

 
Figure 1. Location map of the studied wells. 

From the sieved residue more than 63 μm, the 

planktic foraminifera were picked and 

identified under binocular stereo-microscope. 

Their stratigraphic ranges are shown in Figure 

(2A-B) and the identified planktonic 

foraminiferal species were photographed using 

Scanning Electron Microscope and illustrated 

in Plate (1). 

 

Plate. 1. Planktonic foraminifers (scale bar 100 μm): 

1: Catapsydrax unicavus, sample 15, Nukhul 

Formation;Nukhul Formation, ARS-6 well; 2a-b: 

Globigerina praebulloides, sample 6, Nukhul 

Formation, ARS-6 well; 3a-c: Globigerina juvenilis, 

sample 5. Nukhul Formation, ARS-6 well; 4a-b: 

Globigerinoides immaturus ,sample 5,Nukhul 

Formation, SIDRI-20 well; 5: Trilobatus trilobus, 

sample 4, Nukhul Formation, ARS-6 well; 6: 

Praeorbulina sicana, sample 15, Nukhul Formation, 

ARS-6 well; 7: Paraorbulina sp.,sample 3, Nukhul 

Formation, ARS-6 well; 8a-b: Globorotalia 

challengeri , sample 3, Nukhul Formation, SIDRI-20 

well; 9a-b: Globorotalia praescitula, sample 

3.Nukhul Formation, SIDRI-20 well; 10a-c: 

Globoquadrina dehiscens, sample 1,Nukhul 

Formation, SIDRI-20 well; 11a-b: Globoquadrina 

sp.,sample 4, Nukhul Formation, ARS-6 well; 12: 

Globigerinita uvula, sample 8, Nukhul Formation, 

SIDRI-20 well, 13a-b: Globigerinita sp.,sample 1, 

Nukhul Formation, SIDRI-20 well. 

Results 

Lithostratigraphy of the Nukhul Formation: 

The Gulf of Suez has Pre-rift, Syn-rift and Post-

rift successions. The pre-rift succession 

includes the sediments from Cambrian to 

Eocene (Bosworth and McClay, 2001). 

The ongoing from the Pre to Syn-rift 

sediments is documented by the changes from 

Abu Zenima red beds to the overlying Nukhul 

Fm. In the study area, the deposition of rock 

units shows the change from continental to 

marine environments (Farouk et al. 2023). 

The Gulf of Suez Miocene sections is 

subdivided by many authors into many 

formations (Figure 2). In the current work, we 

follow the lithostratigraphic subdivisions of the 

National Stratigraphic Subcommittee of the 

Geological Sciences of Egypt NCGS (1976).  

According to EGPC (1964), the Miocene 

section in the study area is subdivided into:  

1- (Gharandal Group): Nukhul, Rudeis and 

Kareem formations.  

2- (RasMalaab Group): Belayim, South Gharib and 

Zeit formations.  

These formations are differently named in other 

sites of the Gulf.  

Nukhul Formation: 

The Nukhul Formation encompasses a diverse 

range of depositional facies in our studied wells, 

including clastics of glauconitic sandstone 

grading to siltstone, shale, and calcareous shale, 

as well as argillaceous and snow-white 

limestones. The age of Gharandal Group, 

especially the Nukhul Formation, is a matter of 
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controverse (Table. 1).  

  

 
Figure.2. Lithostratigraphic column of the Gulf of 

Suez after (Badri et al. 1999). The Nukhul Formation 

is marked by the red rectangle) 

Table.1.Lithostratigraphic Comparison of results of 

the present study with some previous studies. 

 

Author: It was first introduced by (Ghorab, 

1964), then by the NCGS (1976) in the 

subsurface successions.  

Type area: Wadi Nukhul surface section, East 

side of the Gulf of Suez (Ghorab, 1964).  

Lithology: The Nukhul Formation exhibits 

shallow marine sediments in many localities 

along the west central Sinai. It consists of shale 

intercalated with few limestones and sandstones 

in Abu Rudeis-Sidri Field (Abd El Gawad et al. 

2016). In the present study, it consists of 

intercalations of shale with sandstone and 

limestone (Figure 3(A-B)). 

Stratigraphic position: The Nukhul Formation 

unconformably overlies the older formations of 

the Eocene age. However, in some areas, it 

conformably overlies the Oligocene continental 

deposits and underlies conformably the Rudeis 

Formation. In the present study, according to 

the Egyptian General Petroleum Corporation 

(EGPC) that allows us to have composite logs 

of the studied wells from Belayim Petroleum 

Company (PETROBEL), the Nukhul 

Formation conformably overlies the Abu 

Zenima Formation (Oligocene age) and 

underlies conformably the Rudeis Formation. 

Arial Distribution: The Nukhul Formation 

exhibits shallow marine sediments in many 

localities along the west central Sinai. 

Correlation: According to Schlumberger well 

logs, the stratigraphic committee (1984) the 

Nukhul Formation at some localities of west 

central Sinai is subdivided into four unofficial 

members arranged from bottom to the top:  

• Ras Matarma Member: (lower calcareous 

sandstone Member).  

• Sudr Member: (lower shale Member).  

• Nebwi Member: (upper calcareous 

sandstone Member).  

• Khoshera Member: (upper shale Member).  

All these members could not be traced in the 

field but can be used only in the subsurface 

studies. However, these members are traceable 

in north of Wadi Gharandal which is considered 

the most active area through the sedimentation 

of Nukhul Fm. (EGPC (1964); NCGS (1976) 

and the stratigraphic committee (1984)). 

Faunal content and Age: The shallow marine 

clastics of Nukhul Formation are characterized 

by the scarcity of planktic foraminiferal 

assemblages. However, this Formation is 

regionally rich in oysters such as Ostrea 

carolinensis, pectens such as Pecten ziziniae 

and Clypeaster sp. that refer to be lower 

Miocene Aquitanian in age (Ismail and Abdel 
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El Ghany, 1999). (El-Heiny and Martini, 1981 

and Faris et al. 2009) studied the biostratigraphy 

of the Miocene of the Tayiba section, Gulf of 

Suez and assigned a Burdigalian age to the 

Nukhul Formation. 

In the present study and according to its 

foraminiferal content the studied Nukhul 

Formation belongs to lower Miocene 

(Burdigalian) age. 

 

Biostratigraphy 

In the present work the biostratigraphic analysis 

is based on the rare planktonic foraminiferal 

assemblage. The investigation of the Nukhul 

Formation in the studied boreholes has led to 

the identification of 20 planktonic species 

belonging to 9 genera. This content has led to 

the recognition of two biozones at ARS-6 well 

(Globigerinoides altiaperturus Zone (N6), 

Trilobatus trilobus Zone (N7) and no biozones 

were recognized in the SIDRI-20 well due to the 

absence of foraminifera (Figuress. 3A-B). 

The foraminiferal biozonation followed 

that of (El-Heiny and Martini, 1981). The 

marker planktonic species of Aquitanian age are 

absent. According to (El-Heiny and Martini, 

1981 and Faris et al. 2009), the Nukhul 

Formation belongs to the Burdigalian. Our 

results didn’t match with worldwide zonal 

schemes due to the high tectonism of the Suez 

Gulf and the absence of the Aquitanian age 

(Table. 2) causing the absence of 

Globigerinoides primordius Zone. 

Table.2. Comparison of planktonic foraminiferal 

zones in the present study with the most common 

zones outside and inside Egypt. 

 

 
Figure 3 A. Lithostratigraphic log (after Farouk et 

al. (2023)) against distribution chart of planktonic 

foraminifera of the ARS-6. 

 

Figure 3 B. Lithostratigraphic log (after Farouk et 

al. (2023)) against distribution chart of planktonic 

foraminifera of the SIDRI-20. 

The most remarkable planktonic 

foraminiferal species are seen on Plate 1. 

These planktonic foraminiferal zones in the 

studied wells are arranged from the older to the 

younger as follows: 

Globigerinoides altiaperturus Zone(N6):  

Age: (Lower Miocene) Burdigalian age is 

assigned to this zone. 
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Author: (El-Heiny and Martini, 1981). 

Definition: The topmost of this zone is marked 

by the Lowest Occurrence (LO) of Trilobatus 

trilobus  

Stratigraphic position and thickness: This 

zone is found at the base of Nukhul Formation 

of (ARS-6 Well, depth 2865 m. with a thickness 

of 6 m.) and it is found in this depth only and 

not found at the SIDRI-20 well.  
Equivalents: This zone is equal to the 

Globiginantella insueta-Catapsydrax dissimilis 

Zone of (Berggren et al. 1995) and the 

Catapsydrax dissimilis Zone of (Abul-Nasr et 

al. 2009) 

Characteristic foraminiferal assemblage: 

This zone in the ARS-6 well is specialized by 

the Globigerinoides altiaperturus and 

Globigerina spp. 

Trilobatus trilobus (=N7) Interval Zone:  

Age:Lower Miocene (Burdigalian) age is 

assigned to this zone. 

Author: (El-Heiny and Martini, 1981) as 

Globigerinoides trilobus Zone. 

Definition: This zone is marked by the LO of 

T. trilobus to the LO of Praeorbulina sicana. 

Stratigraphic position and thickness: This 

zone is found at the Nukhul Fm. to the lower 

part of Rudeis Fm. of (ARS-6 Well, depths 

2860-2740 m. with a thickness of 120 m.) and 

not found at the other well. 

Equivalents: This zone is equal to the 

Globigerinoides bisphericus Zone of (Wade et 

al. 2011). 

Characteristic foraminiferal assemblage: 

This zone is specialized by the Globigerina 

spp., Globigerinoides altiaperturus, Trilobatus 

trilobus, and Paragloborotalia siakensis. 

Discussion 

The Miocene facies in the Gulf of Suez are 

characterized by variations in vertical and 

lateral scales owing to the active rift conditions 

that made a complex biostratigraphic analysis 

and different age determination for the Miocene 

rock units. So, the determination of the rift of 

the Gulf varies between the researchers. The 

lithostratigraphic distribution of the Gulf of 

Suez Syn-rift sediments shows the moving from 

continental red-beds (Abu Zenima Fm.) to the 

shallow-marine Nukhul Formation and the 

Rudeis Formation above (NCGS, 1976). The 

Nukhul Fm. reveals shallow marine 

environment in many locations along the Suez 

Gulf. The age of Nukhul Formation proposed 

by many authors extends from Oligocene 

(Chattian) to lower Miocene (Burdigalian) age 

(Table. 1) and it’s a matter of controverse due 

to the influence of local tectonics related to the 

Gulf of Suez rift and global eustatic sea-level 

fluctuations. Some authors assigned the lower 

Miocene age to the Nukhul Fm. (eg: Said and El 

Heiny, 1967; NSSC, 1976; Faris et al. 2009). 

Others (Hewaidy et al. 2012, 2014 and Ayyad 

et al. 2022) assigned the late Oligocene–lower 

Miocene age (Chattian to Aquitanian) to the 

Nukhul Formation. The sedimentation rate and 

time are affected by the eustatic sea-level 

fluctuations (Ayyad et al. 2023). In the present 

work and based on the two proposed biozones 

(Trilobatus trilobus Zone and Globigerinoides 

altiaperturus Zone), the Nukhul Formation 

belongs to the lower Miocene (Burdigalian) 

age. The absence of Globigerinoides 

primordius Zone of the Aquitanian age in the 

studied sections are due to the depositional 

hiatus caused by a tectonic uplift.  

Conclusions 

Planktonic foraminiferal analysis allowed the 

subdivision of the Miocene Nukhul Formation 

into two biozones at ARS-6 well 

(Globigerinoides altiaperturus Zone (N6), 

Trilobatus trilobus Zone (N7) while there was 

no biozones encountered in the other well due 

to the rare foraminiferal content. The proposed 

biostratigraphic classification enabled the age 

determination for the lower Miocene syn-rift 

Nukhul Formation. According to these 

biozones, the Nukhul Formation was assigned 

to a Burdigalian age in this present study. 

There are vertical facies change between the 

Pre-rift Au Zenima Formation and the earliest 

Syn-rift Nukhul Formation. 

References 

Abd El Gawad, E., Abd El Hafez, N., Hammed, 

M.S., El Naggar, H.A., 2016. Characterization of 

pre-rift reservoirs of western Hurghada district, 

Egypt. Int J Innov Sci Eng Technol 3(12):74–83. 

Abed El-Naby, A., Abd El-Aal, M., Kuss, J., 

Boukhary, M., Lashin, A., 2009. Structural and 

basin evolution in Miocene time, southwestern 

Gulf of Suez, Egypt. Neues Jahrbuch für 



Biostratigraphy of the Lower Miocene Nukhul Formation … Scientific Journal for Damietta Faculty of Science 14(1) 2024, 91-99 

97 

Geologie und Paläontologie–Abhandlungen 251, 

331-353. 

Abul-Nasr, R., El-Safori, Y., Attia, S., Maih, A., 

2009. Stratigraphy and depositional settings of 

the Miocene succession in the area between 

Wadi Sudr and Wadi Wardan, Gulf of Suez 

Region. Egypt. J. Paleontol 9, 119-144. 

Al-Husseini, M., 2012. Late Oligocene–Early 

Miocene Nukhul Sequence, Gulf of Suez and 

Red Sea. Geoarabia 17, 17-44.  

Andrawis, S.F., Abdelmalik, W.M., 1981. 

Lower/middle Miocene boundary in Gulf of Suez 

region, Egypt. Newsletters on Stratigraphy, 156-

163. 

Ayyad, H. M., Hewaidy, A. G. A., Farouk, S., Samir, 

A., Bazeen, Y. S., 2022. Sequence stratigraphy 

of the upper Oligocene–middle Miocene 

succession in west–central Sinai, 

Egypt. Geological Journal, 58(1), 264-282. 

Ayyad, H. M., Hewaidy, A. G. A., Omar, M., Fathy, 

M., 2023. Sequence stratigraphy and reservoir 

quality of the Gulf of Suez syn-rift deposits of the 

Nukhul formation: Implications of rift initiation 

and the impact of eustacy and tectonic on 

deposition. Marine and Petroleum Geology, 156, 

106459. 

Beleity, A.M., 1982. The composite standard and 

definition of paleoevents in the Gulf of Suez. 

Egyptian General Petroleum Corporation, 6th 

Exploration Conference, p. 181-198. 

Berggren, W.A., Kent, D.V., Swisher, C.C., Aubry, 

M.P., 1995. A revised Cenozoic geochronology 

and Chronostratigraphy, 54. SEPM special 

publication, 203p. 

Blanckenhorn, M.L., 1901. Neues Zur geologie and 

palaeontologie Aegyu ptens, IV, Das Pliocaen 

und Quartaerzeitalter in Aegypten 

ausschliesslich des Rothen meergebietes. 

Geologische Gesellschaft Zeitschrift. 53, 307-

502.  

Blanckenhorn, M.L., 1921. Handbuch der 

regionalen; Äegypten. Carl Winters 

universitätsbuchhandlung, Abte. G, 23(VII), 

244p. 

Bosworth, W., McClay, K., 2001. Structural and 

stratigraphic evolution of the Gulf of Suez rift, 

Egypt: a synthesis. Mémoires du Muséum 

national d'histoire naturelle (1993), 186, 567-

606. 

Bosworth, W., Huchon, P., McClay, K., 2005. The 

red sea and gulf of aden basins. Journal of 

African Earth Sciences,43(1-3): 334-378 

Catuneanu, O., Galloway, W,E., Kendall, J.M., 

Miall, A.D., Posamentier, H.W., Strasser, A., 

Tucker, M.E., 2011. Sequence Stratigraphy: 

Methodology and Nomenclature. Newsletters on 

stratigraphy, 44 (3), 173- 245. 

Dolson, J. C., Shann, M. V., Matbouly, S. I., 

Hammouda, H., Rashed, R. M., 2001. Egypt in 

the twenty-first century: Petroleum potential in 

offshore trends: GeoArabia, v. 6. 

Egyptian General Petroleum Corporation 

Stratigraphic Committee, (E.G.P.C), 1964. 

Oligocene and Miocene rock stratigraphy of the 

Gulf of Suez region. Report of the Stratigraphic 

Committee, 142 p. 

El Atfy, H. Rainer, B., Dieter, U., 2013. A fungal 

proliferation near the probable 

Oligocene/Miocene boundary, Nukhul 

Formation, Gulf of Suez, Egypt. Journal of 

Micropalaeontology. 32, 183–195. 

El-Azabi, M.H., 2004. Facies characteristics, 

depositional styles and evolution of the Syn-rift 

Miocene sequences in Nukhul-Feiran area, Sinai 

side of the Gulf of Suez rift basin, Egypt. 

Sedimentology of Egypt. 12, 69 – 103. 

El-Heiny, I., Martini, E., 1981. Miocene 

foraminiferal and calcareous nannoplankton 

assemblages from the Gulf of Suez region and 

correlation. Géologie Méditerranéenne. 8, 101-

108. 

Farhoud, K., 2009. Accommodation zones and 

tectono-stratigraphy of the Gulf of Suez, Egypt: 

a contribution from aeromagnetic analysis. 

GeoArabia 14, 139-162. 

Faris, M., Samir, A. M., Shabaan, M., 2009. 

Calcareous Nannofossil Biostratigraphy Of The 

Lower And Middle Miocene Sequence In The 

Gulf Of Suez.The sixth international conference 

On the geology of Africa, vii-17- vii-44 Assiut-

Egypt. 

Farouk, S., Sen, S., Pigott, J.D. and Sarhan, M.A., 

2022. Reservoir characterization of the middle 

Miocene Kareem sandstones, Southern Gulf of 

Suez Basin, Egypt. Geomechanics and 

Geophysics for Geo-Energy and Geo-

Resources, 8(5), p.130. 

Farouk, S., Sen, S., Belal, N., Omran, M. A., Assal, 

E. M., Sarhan, M. A., 2023. Assessment of the 

petrophysical properties and hydrocarbon 

potential of the lower Miocene Nukhul formation 

in the Abu Rudeis-Sidri Field, Gulf of Suez 

Basin, Egypt. Geomechanics and Geophysics for 

Geo-Energy and Geo-Resources, 9(1), 36. 

Fraas, O., 1867. Geologisches aus dem Orient. 

Paläontologi sche Bestimmung der Schichten 

Palästinas: Gastropoden. Wü rembergische 

Naturwissenschathliche JahresheŌe, 220 p. 

Fuchs, Th., 1877. Die geologisch Beschafenheit der 

landenge van Suez. Denkschriften Akad Wiss. 

Math. Nathurwiss Kl. 38, 25-40 

Garfunkel, Z., Bartov.Y., 1977. The Tectonics of the 

Suez Rift. Geological Survey of Israel Bulletin, 

no. 71, 45 p. 



Biostratigraphy of the Lower Miocene Nukhul Formation … Scientific Journal for Damietta Faculty of Science 14(1) 2024, 91-99 

98 

Gawthorpe, R.L., Sharp, I., Underhill, J.R., Gupta, 

S., 1997. Linked sequence stratigraphic and 

structural evolution of propagating normal faults. 

Geology 25, 795-798. 

Ghorab, M.A., 1964. Oligocene and Miocene rock 

stratigraphy of the Gulf of Suez region. Egyptian 

General Petroleum Company, Start. Committee, 

Cairo, 1-142. 

Haggag, M.A., Youssef, I., Salama, G.R., 1990. 

Stratigraphic and phylogenetic relationships of 

Miocene planktonic foraminifera from the Gulf 

of Suez, Egypt. M.E.R.C, Ain Shams University, 

Earth Science. 4, 22- 40. 

Hewaidy, A. A., Farouk, S., Ayyad, H. M., 2014. 

Integrated biostratigraphy of the upper 

Oligocene–middle Miocene successions in west 

central Sinai, Egypt. Journal of African Earth 

Sciences, 100, 379-400. 

Hewaidy, A.A., Farouk, S., Ayyad, H.M., 2012. 

Nukhul Formation in Wadi Baba, southwest 

Sinai Peninsula, Egypt. Geoarabia. 17, 103-120. 

Hewaidy, A.A., Farouk, S., Ayyad, H.M., 2013. 

Foraminifera and sequence stratigraphy of 

Burdigalian – Serravallian successions on the 

eastern side of the Gulf of Suez, southwestern 

Sinai, Egypt. N. Jb. Geol. Paläont. Abh. 270(2), 

151–170. 

Hewaidy, A.A., Mandur, M.M., Farouk, S., El 

Agroudy, I.S., 2016. Integrated planktonic 

stratigraphy and paleoenvironments of the 

Lower-Middle Miocene successions in the 

central and southern parts of the Gulf of Suez, 

Egypt. Arabian Journal of Geosciences 9, 159. 

Hume, W.F., 1916. Report on the oil field region of 

Egypt, with a geological map of the region from 

survey By Dr. John Ball. Egypt, Survey Dep. 

Cairo, 113 p. 

Ied, I.M., Ibrahim, A.N., Abd-Elaziz, M., 2019. 

Biostratigraphy and paleoenvironmental setting 

of the Lower Miocene succession at the west 

central Sinai, Egypt. Journal of African Earth 

Sciences 150, 158-175. 

Imam, M.M., Refaat, A.A., 2000. Stratigraphy and 

facies analysis of the Miocene sequence at Gabal 

Hammam Sayidna Musa and Wadi Abura, 

southern Sinai, Egypt. Neues Jahrbuch für 

Geologie und Paläontologie, Monatshefte, 

Stuttgart. 7, 385-408. 

Ismail, A. A., Abdelghany, O., 1999. Lower 

Miocene foraminifera from some exposures in 

the Cairo-Suez district, Eastern Desert, 

Egypt. Journal of African Earth Sciences, 28(3), 

507-526. 

Krebs, W. N., Wescott, W. A., Nummedal, D., 

Gaafar, I., Azazi, G., Karamat, S. A., 1997. 

Graphic correlation and sequence stratigraphy of 

Neogene rocks in the Gulf of Suez. Bulletin de la 

Société géologique de France, 168(1), 63-71. 

Mandur, M., 2009. Calcareous nannoplankton 

biostratigraphy of the Lower and Middle 

Miocene of the Gulf of Suez, Egypt. Australian 

Journal of Basic and Applied Sciences 3, 2290-

2303. 

Mandur, M.M., Baioumi, A.A., 2011. Planktonic 

foraminifera biostratigraphy of the Lower and 

Middle Miocene successions of the Gulf of Suez, 

Egypt. International Journal of Academic 

Research. 3,91-102. 

Moon, F.W., Sadek, H., 1923. Preliminary 

geological report of the Wadi Gharandal area. 

Egypt. Petroleum Research Series, Bull. 12, 1-

42. 

N.C.G.S., (National Committee of Geological 

Sciences), 1976. Miocene rock stratigraphy of 

Egypt. Journal of Geology, Egypt. 18, (1), 1-59. 

Peijs, J.A., Bevan, T.G., Piombino, J.T., 2012. The 

Suez rift basin. In: Roberts, D.G., Bally A.W. 

(eds) Regional geology and tectonics: 

phanerozoic rift systems and sedimentary basins, 

vol 1B. Elsevier, pp 165–194. 

Radwan, A. E., Abdelghany, W. K., Elkhawaga, M. 

A., 2021a. Stress Path Analysis for 

Characterization of In Situ Stress State and 

Effect of Reservoir Depletion on Present-Day 

Stress Magnitudes: Reservoir Geomechanical 

Modeling in the Gulf of Suez Rift Basin, Egypt 

. Journal of Structural Geology, 147, 104334. 

Radwan, A. E., Rohais, S., Chiarella, D., 2021c. 

Combined stratigraphic-structural play 

characterization in hydrocarbon exploration: a 

case study of Middle Miocene sandstones, Gulf 

of Suez basin, Egypt. Journal of Asian Earth 

Sciences, 218, 104686. 

Radwan, A. E., Trippetta, F., Kassem, A. A., Kania, 

M., 2021b. Multi-scale characterization of 

unconventional tight carbonate reservoir: 

Insights from October oil filed, Gulf of Suez rift 

basin, Egypt. Journal of Petroleum Science and 

Engineering, 197, 107968. 

Said, R., 1962. The Geology of Egypt, Elsevier Publ. 

Co. Amsterdam, New York, 377 p.  

Said, R., Basiouni, M., 1958. Miocene foraminifera 

of Gulf of Suez region, Egypt. AAPG Bulletin 

42, 1958-1977. 

Said, R., El-Heiny, I., 1967. Planktonic foraminifera 

from the Miocene rocks of the Gulf of Suez 

region, Egypt. Contributions from the Cushman 

Foundation for Foraminiferal Research, 18(1), 

14-26. 

Saoudi, A., Khalil, B., 1986. Distribution and 

hydrocarbon potential of Nukhul sediments in 

the Gulf of Suez. Egyptian General Petroleum 

Corporation, Cairo, 75-96. 

Sarhan, M.A., 2020. Geophysical appraisal and oil 

potential for Rudeis Formation at West Hurghada 



Biostratigraphy of the Lower Miocene Nukhul Formation … Scientific Journal for Damietta Faculty of Science 14(1) 2024, 91-99 

99 

area, southern Gulf of Suez: detection of 

stratigraphic trap. Arabian Journal of 

Geosciences, 13(6), pp.1-9. 

Sarhan, M. A., 2021. Geophysical and hydrocarbon 

prospect evaluation of Nukhul Formation at 

Rabeh East oil field, Southern Gulf of Suez 

Basin, Egypt. Journal of Petroleum Exploration 

and Production Technology Technology, 11(7), 

2877–2890. 

Schutz, K.I., 1994. Structure and stratigraphy of the 

Gulf of Suez, Egypt: chapter 2: part I. Type 

Basin: Gulf of Suez, pp 57–96. 

Shahin, A., El Baz, S.M., 2021. Biostratigraphy and 

paleobiogeography of the Early-Middle Miocene 

ostracods and foraminifera from the northern part 

of the Gulf of Suez, Egypt. Journal of African 

Earth Sciences. 182, 104252. 

Stainforth, R.M., 1949. Foraminifera in the Upper 

Tertiary of Egypt. Journal of Paleontology. 23, 

419-422. 

Temraz, M., Dypvik, H., 2018. The lower miocene 

Nukhul Formation (Gulf of Suez, Egypt): 

microfacies and reservoir characteristics. Journal 

of Petroleum Exploration and Production 

Technology 8, 85-98. 

Wade, B.S., Pearson, P.N., Berggren, W.A., Pälike, 

H., 2011. Review and revision of Cenozoic 

tropical planktonic foraminiferal biostratigraphy 

and calibration to the geomagnetic polarity and 

astronomical time scale. Earth-Science Reviews 

104, 111-142. 

Youssef, A., 2011. Early–Middle Miocene Suez syn-

rift-basin, Egypt: A sequence stratigraphy 

framework. GeoArabia, 16(1), 113-134. 

Zahra, H.S., Nakhla, A.M., 2016b. Structural 

interpretation of seismic data of Abu Rudeis-

Sidri area, northern Central Gulf of Suez, Egypt. 

NRIAG J Astron Geophys 5(2):435–450

 الملخص العربي

 الطباقية الحيوية لمتكون نخل في العصر الميوسيني المبكر، خليج السويس، مصر عنوان البحث: 

   1، إيهاب عسل1، محمد عبد الفتاح سرحان1، محمد أحمد عمران2، شريف فاروق1نانسي بلال

 مصر  – جامعة دمياط –كلية العلوم  – الجيولوجياقسم  2 1

 ، القاهرة، مصر 11727شارع أحمد الزمر، مدينة نصر  1الاستكشاف، المعهد المصري لبحوث البترول، قسم  2

الواقعين في الجانب الشرقي لخليج   SIDRI-20( و)ARS-6تمت دراسة متكون نخل من العصر الميوسيني المبكرلبئرين بريين  

  20السويس لمعرفة محتواهما من الفورامينفرا الهائمة لتحديد عمرها الجيولوجي. تحتوي الفورامينفرا الهائمة التي تم تعريفها على  

ين حيويين في بئر  أجناس. بناء على المحتوي الاحفورى من الفورامينفرا الهائمة تم تقسيم متكون نخل الي نطاق  9نوعًا تنتمي إلى  

6-ARS يعد تكوين نخل أقدم رواسب الصدع المتزامن في نظام الصدع بخليج السويس في مصر، وهو هدف استكشافي مهم .

سدري -وخزان لإنتاج النفط في خليج السويس. يهدف هذا البحث إلى تحديد عمر أول وحدة صخرية متصدعة في حقل أبو رديس

. إن عمر متكون النخل مثير للجدل الدراسات السابقة عليهم تظهر الاختلافات في أعمارهم. تشير باستخدام الفورامينفرا الهائمة

 . التحليلات الطباقية الحيوية إلى أن متكون نخل ينتمي الى العصر البورديجالي

 

https://www.sciencedirect.com/science/journal/1464343X/182/supp/C

