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Abstract: Detailed field and lithostratigraphic studies are carried out on the Upper Cretaceous—Lower Paleogene section at
Esh El-Mellaha area, Gulf of Suez, Egypt. The section is located at Wadi Dib west of Gebel Zeit. The fieldwork led to
recognize four lithostratigraphic units, which are arranged in stratigraphic order as follows: the Sudr, Dib, Esna and Thebes
formations. The Sudr Formation is here differentiated into two distinctive informal new rock units, argillaceous bedded
limestone unit (at base) and calcareous shale unit (at top). The Dib Formation is here proposed for the first time as a new
rock unit. It consists of carbonate rocks (bioclastic limestone) embracing reworked gravelly and pebbly extra-clasts and
broken exhumed mega-fossils (e.g. gastropods and bivalves). This formation is equivalent to the upper part of the Dakhla
Formation at different geographic neighborhoods of Egypt. Chronostratigraphically, the Sudr Formation is here assigned to
the Maastrichtian Stage according to the occurrence of Gansserina gansseri and Pseudoguembelina palpebra index fossils.
The Dib Formation is assigned to the Lower Paleocene (Danian Stage) according to the occurrence of Praemurica uncinata
and Morozovella angulata index fossils. The Esna (shale) and Thebes (limestone) formations are assigned to the Lower
Eocene (Ypresian Stage) according to the occurrence of Acarinina sabyaensis and Morozovella formosa index fossils. The
Dib Formation is bounded by two regional unconformities surfaces (erosional surfaces) due to the impact of two tectonic
events (I and II). which were related to the Syrian Arc Orogeny. The Tectonic Event | was recorded at the Sudr/Dib
formations boundary and coincide with the Cretaceous/Paleocene (K/Pg) boundary. The Tectonic Event Il was recorded at
the Dib/Esna formations boundary nearly at the end of the Danian age. This event is characterized by the occurrences of
paleosol zone and led to the missing of Tarawan Formation. Moreover, there is a tectonic event more (I11) at the Esna/Thebes
formational boundary. It is evidenced by the missing of the upper part of Esna Formation (Abu Had Member). These tectonic
events are related to the Syrian Arc orogeny.
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regions that was subjected to intensive tectonics in Egypt.

[1], [6-7]

Several geological and stratigraphical studies were
carried on the Upper Cretaceous-Lower Paleogene rocks in
Egypt. [2], [9], [11-20] Nevertheless, there are many
stratigraphic problems that still as a matter of controversy

1. Introduction

The Upper Cretaceous—Lower Paleogene strata are
well represented all over the Egyptian geographic
provenances. They consist of thick sequences of siliciclastic
and carbonate facies. During this geologic interval, Egypt

was located at the southern Tethys margin, and was
subjected to intensive tectonics coinciding with the sea-level
changes that impact the deposition of the sediments. [1-10]
These authors believed that the Syrian Arc Orogeny was the
main influential tectonic event during this time. The impact
of this tectonic event varies from one place to another with
major effects in the northern parts of Egypt than the
southern parts. Esh El-Mellaha area is one of the most

such as the complete or partially missing of some rock units,
the lateral and vertical facies change, and their relationship
with sedimentary basin evolution in the study area. In the
study area, one of the major significant problems is the
classification or sub-division of the rock units. For example,
the Upper Cretaceous (Maastrichtian)-Lower paleogene
(Ypresian) successions in the study area (Esh El-Mellaha)
were subdivided by the specialized stratigraphic workers
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into three rock units (formations), Sudr (at base), Esna (at 3. Lithostratigraphy

middle) and Thebes (at top) ). [1],[21-23] These works

ignored the reasons of missing of the Dakhla and Tarawan The detailed field survey of the Upper Cretaceous—
formations which are well represented in the neighborhoods Lower Paleogewne rocks at Wadi Dib in Esh El-Mellaha
regions such as, Wadi Tarfa and Wadi Dakhla north of the area led to identifying four rock units arranged from base to
study area and Safaga and Qusier south of the study area. top as follows: the Sudr, Dib (new), Esna and Thebes
[1],[6] The intent of the present study is to solve this formations fig (2-3)

problem. It introduces detailed field and laboratory studies
to differentiate the stratigraphic rock units and their vertical
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2. Materials, Methods and Depository R ;‘”9

Forty (40) representative samples were carefully

collected, covering the Upper Cretaceous (Maastrichtian) — 2 [*° 2 T
Lower Paleogene (Ypresian) sequence from the four g L ava .
stratigraphic units at Wadi Dib in Esh El-Mellaha area, Gulf  lE=== ' =)
of Suez, Egypt. Wadi Dib is located at latitude 27° 45’ 21" N 2 g RIS egifnius

Calcarcous shale

and longitude 33° 14’ 33" E (Fig. 1). This section is well
measured and described. Thin sections were made for some
hard rocks, to define the lithology and determine the
depositional environment. The samples interval vary, which
was closed at the change in the types of rocks especially at
rock units vertical changes. About 100 grams from each
sample were disaggregated in water with drops of dilute
hydrogen peroxide (H,0,). Afterward, the samples were
washed through a 63um sieve and the obtained residues =2 e e Uio
were dried. This technique was repeated until clean surface '
textures of the foraminiferal tests were recovered.
Dilutesodium bicarbonate may be used to obtain a clear
surface of the foraminiferal test. Constant split from the
dried residue was investigated qualitatively and
quantitatively under the binocular stereomicroscope. The
planktonic and benthonic foraminiferal species were picked Fig.2: lithostratigraphy of Wadi Dib section.
out, identified, counted, mounted in micro slides, and
housed in the collections of Mr. Ibrahim El-Mohandes at
Department of Geology, Faculty of Science, Sohag
University, Sohag, Egypt.
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Fig.1: location map Fig.3: field photo shows the different rock units at Wadi
Dib.
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3.1. The Sudr Formation

Ghorab proposed the name of Sudr Formation to
describe the chalky limestone rocks in west-central Sinai,
Egypt. [24] In the present study (Esh El-Mellaha area), the
exposed Sudr Formation attains ~15m thick and consists of
bedded argillaceous limestone (at base) and calcareous shale
(at top). Based on the fieldworks, the Sudr Formation is here
subdivided into two informal new distinctive units, as
follows:

3.1.1. The bedded argillaceous limestone unit (New)

Name: From the description of the sequence at the study
section.

Type section: Wadi Dib. The upper part of this unit is only
described because the lower part is unexposed (Fig. 3).

Lithology: This unit consists of well bedded argillaceous
limestone (Fig. 4). This limestone is characterized by the
occurrence of some pectenids shells of Pecten farafrensis
species. These shells are scattered throughout the beds of
the strata of this unit.

Boundaries: The bedded argillaceous limestone unit
represents the lower part of the Sudr Formation at the study
section. The complete thickness of this unit cannot be
evaluated at the study area, because the basal part of it is
unexposed, so the upper part is only described. Thus, the
lower boundary of this unit is not defined. The upper
boundary represents the base of the upper calcareous shale
unit (New, the present study).

Thickness and distribution: The exposed thickness of the
lower bedded argillaceous limestoneis ~6 meters at the
study section. It is well distributed in Esh El-Mellaha area
and extended laterally southwards to Wadi Mellaha and
northwards to the end of Esh El-Mellaha area (Fig. 1).

Regional correlation: The exposed part of the lower
argillaceous limestone unit is equivalent to the lower part of
the Dakhla Formation, due to the presence of the same
foraminiferal faunal content of the early Maastrichtian age
such as; Gansserina gansseri and Rugoglobigerina
hexacamerata. = These index planktonic foraminiferal
species were recorded within the lower part of the Dakhla
Formation. [2] At the same time, the unexposed part of this
unit may be equivalent to the Duwi Formation of the
Campanian age southward at the Safaga and Quesier areas.

Biostratigraphic characterization and age: Based on the
planktonic foraminiferal index fossils, the bedded
argillaceous limestone belongs to early Maastrichtian.

Genetic interpretation: The lower bedded argillaceous
limestone represents the basal part of the Sudr Formation

which was deposited in open marine conditions of an outer
neritic paleoenvironmental condition that contains a high
diversity of planktonic and benthonic foraminiferal species.

Fig.4: filed photo shows the lower bedded argillaceous
limestone unit of Sudr Formation.

3.1.2. The upper calcareous shale unit (New)

Name: From the description of the sequence at the study
section.

Type section: The upper part of the Sudr Formation at
Wadi Dib (Fig. 3).

Lithology: This unit consists of brownish calcareous shale.
The rocks of this unit are characterized by the occurrence of
rich Pecten farafransis shells (Fig. 5).

Boundaries: The lower boundary is the lower bedded
argillaceous limestone unit, while the upper boundary is the
base of the Dib Formation (New, the present study).

Thickness and distribution: The thickness of the upper
calcareous shale unit ~9 meters at the present study section.
It is well distributed and covering the upper part of the Sudr
Formation throughout Esh El-Mellaha area that extended
southwards to Wadi Mellaha and northwards to the end of
Esh El-Mellaha area (Fig. 1).

Regional correlation: The upper calcareous shale unit is
equivalent to the middle part of the Dakhla Formation at
different geographic neighborhoods of Egypt, due to the
presence of the same foraminiferal faunal content of the late
Maastrichtian age such as; Pseudoguembelina haraensis and
Pseudoguembelina palpebra.  These index planktonic
foraminiferal species were recorded within the middle part
of the Dakhla Formation. [2]

Biostratigraphic characterization and age: Based on the
occurrence  of  Pseudoguembelina  haraensis  and
Pseudoguembelina palpebra planktonic foraminiferal index
fossils, the upper calcareous shale unit is assigned to the late
Maastrichtian age.

Genetic interpretation: The upper calcareous shale unit
represents the upper part of the Sudr Formation that
contains a high diversity of the foraminiferal species.
Generally, it was deposited in the open marine setting of an
outer neritic paleoenvironmental conditions.
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Pecten shells within the Sudr ormation
(upper calcareous shale un

Fig.5: filed photo shows the pecten farafransis shells within
the upper calcareous shale unit of Sudr Formation.

3.2. The Dib Formation (New)

Name: From the name of the study area (Wadi
Dib), Esh EI-Mellaha area, Gulf of Suez, Egypt.

Type section: Wadi Dib section, Esh EI-Mellaha area, Gulf
of Suez, Egypt at latitude 27° 45" 21" N and longitude 33°

14' 33" E.

Lithology: The Dib Formation consists of glauconitic bio-
clastic limestone (Fig. 3). It contains embracing reworked
gravelly and pebbly extra-clasts and broken exhumed mega-
fossils (e.g. gastropods and bivalves. The lower boundary of
this formation is marked by the occurrence of irregular
surface which represents the Cretaceous/Paleogene (K/Pg)
boundary. Moreover, the upper boundary of the formation is
marked by the occurrence of unconformity surface between
the Dib and Esna formations. This unconformity surface is
characterized by the occurrence of paleosol layer (Figs.
6&7).

Boundaries: The lower and upper boundaries of the Dib
Formation are characterized by the occurrence of two
erosional surfaces between the Sudr and Esna formations
respectively.

Thickness and distribution: The thickness of the Dib
Formation is ~ 1.25 meter at the study section.

Regional correlation: The Dib Formation is equivalent to
the upper part of the Dakhla Formation. It is well distributed
in Esh El-Mellaha area (Fig. 1).

Biostratigraphic characterization and age: The Dib
Formation is assigned here to the Danian age due to the
presence of the planktonic foraminiferal species such as;
Praemurica uncinata and Morozovella angulata. These

index planktonic foraminiferal species were recorded within
the upper part of the Dakhla Formation at many localities in

Egypt. [1],[6],[25]

Genetic interpretation: The Dib Formation is deposited in
a middle to outer neritic paleoenvironmental condition. It
contains fresh Danian foraminiferal species with some
reworked megafossils of Cretaceous Period.

#:Dib Formation
Pebble ;

Fig.6: filed photo shows the unconformity surface (erosive
surface) between the Sudr Formation ( upper calcareous
shale unit) and Dib Formation, which contains gravels and
pebbles.

Fig.7: filed photo shows the unconformity surface (paleosol
surface) between the Dib Formation and Esna Formation.

© 2022 Sohag University



Sohag J. Sci.. 7, No. 2, 97- 103 (2022)

101

3.3. The Esna Formation

The Esna Formation is uncomfortably rest on the
Dib Formation, due to the missing of the Tarawan
Formation. It is marked by the occurrence of paleosol. The
Esna Formation was firstly introduced by Beadnell to
define the shale between the Duwi Formation (Phosphate)
at the base and Thebes Formation (Limestone) at the
top. [26] Said emended Beadnell’s nomenclature and
subdivision and referred the Esna Formation only to the
interval between the Tarawan Formation (Chalky
limestone) and the Thebes Formation (Limestone). [27]
Said (op. cit) erected the Dakhla Formation for the shales
underlying Tarawan Formation (Chalky limestone). Aubry
et al. used the definition of Said at the GSSP, and
subdivided the Esna Formation into four members
arranged from base to top as follows, the Hanadi,
Dababiya Quarry, Mahmiya and Abu Had. [27-28] At
Wadi Dib (this study), the Esnha Formation can be
subdivided only into three members: Hanadi, Dababiya
Quarry and Mahmiya, because the Abu Had is not
represented either due to non-depositional or erosion. The
Hanadi and the Dababiya Quarry members are represented
by very thin thickness ~ 15cm and 25cm respectively. The
Mahmiya Member measures about 14 meter thick.

3.4. The Thebes Formation

The name of Thebes Formation was firstly

introduced by Said to describe about 290 meters thick
limestone section with many flint bands that overlies the
Esna Formation at Gabal Gurnah, in the western side of
the Nile facing Luxor. [29] At Wadi Dib section, the
Thebes Formation consists of thick succession of massive
limestone papery at the base with flint nodules (Fig. 8). The
basal part is only measured of the Thebes Formation (~ 8
meters thick) at the present study.

Thebes
Formation

Esna Formation

Fig.8: filed photo shows the sharp contact between the Esna
and Thebes formations. The Thebes Formation contains flint
nodules.

4 Discussion and Conclusion

The present study represents detailed field and
lithostratigraphyical studies at Wadi Dib, Esh El-Mellaha
area, Gulf of Suez, Egypt. Lithostratigraphically, four rock
units are identified; the Sudr, Dib, Esna and Thebes
formations. The Sudr Formation is here subdivided into two
distinctive informal new rock units, argillaceous bedded
limestone unit (at base) and calcareous shale unit (at top).
Moreover, the Dib Formation is here proposed for the first
time as a new rock unit. It consists of carbonate rocks
formed from bioclastic limestone. The Dib formation is
equivalent to the upper part of the Dakhla Formation at
different geographic neighborhoods of Egypt. Depending on
the planktonic foraminiferal index fossils, the Sudr and Dib
formations are assigned to the Maastrichtian and the Danian
stages. Also, the Esha (shale) and Thebes (limestone)
formations are assigned to the lower Eocene (Ypresian
Stage).

Esh El-Mellaha area is subjected to three tectonic
events (I, Il and I11) which are related to the Syrian Arc
orogeny. These tectonic events are evidenced by field and
lithostratigraphic criteria. The tectonic Event | led to a
major uplift of the sedimentary basin during the K/Pg
boundary. This event is documented by the presence of an
irregular (erosive) surface between the Sudr and Dib
formational boundary. Also, the Dib Formation is
characterized by the occurrence of glauconite sediments and
pebbly to gravelly extra-clasts. The tectonic Event Il is
evidenced by the presence of an irregular (erosive) surface
(paleosol layer) at the Dib/Esna formational boundary. This
event led to the missing of the Tarawan Formation due to
the formation of an aerial paleohigh. The tectonic Event IlI
is matched at the Esna/Thebes formational boundary within
the Ypresian stage. This event is supported by the missing
of Abu Had member.
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