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Stratigraphical and Paleoecological Studieds on Upper Cretaceous Succession of Gs 160-
2 Well, Gulf of Suez, Egypt.

Medhat M.M. Mandur and Abdelhakam A. Baioumi

Egyptian Petroleum Research Institute, Nasser City 11727, Cairo, Egypt.

Abstract: The Upper Cretaceous succession of the Gulf of Suez was measured and studied in the GS 160-

2 well.The studied succession comprises five lithostratigraphic formations. A detailed biostratigraphical
study, on the basis of planktonic foraminifera, benthonic foraminiferal and calcareous nannoplankton

content has been carried out. Five planktonic foraminiferal zones,one benthonic foraminiferal zone and
six calcareous nannoplankton zones are identified in the studied area. The studied succession is divided

into six ecozone according to its foraminiferal content. The environment of each ecozone is deduced and
a proposed paleobathymetric change and tectonic history of the Upper cretaceous sediments in the studied

area is given. 
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INTRODUCTION

The aim of this paper is to present a detailed
lithostratigraphy and biostratigraphy, based primarily on

planktonic foraminifera, benthonic foraminifera and
calcareous nannoplankton of the Upper Cretaceous

sediments penetrated in the Gulf of Suez, Egypt. It
aims also to study the paleoenvironmental conditions of

the studied succession, depending on the bases of the
quantita tive s tra tigraphic  dis tr ibution of  the

foraminiferal fauna and its paleoecologic parameters.
The Lithostratigraphy, biostratigraphy and

paleoecology of the Upper Cretaceous in the Gulf of
Suez region ,were subjected to intensive studied ,the

most important of which are:(1-27).

MATERIALS AND METHODS

The studied of GS 160-2 well succession is located
in the Gulf of Suez at Latitude 28º 58´10" and

longitude 32º 58´ 0" fig.(1).
The 130 samples, which were collected from the

studied succession, were treated to separate the
Foraminifera (Planktonic and Benthonic) and

Calcareous nannoplankton content. The Fauna,
separated from the studied samples, are identified and

illustrated by using a binocular microscope for the
planktonic and benthonic foraminifera and an Olympus

polarized microscope with X 100 oil immersion lens
for the calcareous nannoplankton.

RESULTS AND DISCUSSION

Lithostratigraphy: Generally, the sequence of the

studied succession is subdivided into five formations,
from top to base as follows, fig. (2).

Suder Formation: it consists of white chalky

limestone intercalated with very thin bands of marl and
argillaceous limestone. In the lower part of the suder

Formation (130 feet thick) is extremely poor in its
content of the  foraminifera  and  calcareous

nannoplankton.This content allow to assigned this part
to the  Campanian age. The upper part of this

Formation (83 feet thick) is characterized by its rich
faunal content. Its planktonic foraminiferal and

calcareous nannoplankton assemblages indicate
Maastrichtian age. The suder Formation overlies

conformably the  M atulla  Formation and  is
unconformably overlain by the Esna shale. fig.(2).

Matulla Formation: it consists of green shale at the

base followed by yellowish brown sandstone, green to
brown marl and yellowish white limestone. The

Matulla  Formation is recorded in the present work
with thickness of about 53 feet .The Matulla Formation

is extremely poor in its content of the foraminifera and
calcareous nannopankton, this content points out that

this formation is of Coniacian - Santonian age. The
Matulla Formation is conformably overlain by Sudr

formation and  conformably underlain by the Wata
Formation fig.(2).

Wata Formation: it consists  of a uniform sequence

of yellowish white fine grained limestone with minor

bands of yellowish brown  marle. The sequence of the

wata Formation (167 feet thick) is poor in its

Foraminiferal content. It assigned Middle –Late
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Turonian age according to its faunal content. This

formation conformably overlains the Matulla Formation

and is conformably underlain by the Abu Qada

Formation fig. (2).

Abu Qada Formation: it represented by dark grey

shales ,grayish yellow marls and yellow limestone

intercalations .In the studied succession  the Abu Qada

Formation (67 feet thick), the foraminifera and the

calcareous nannoplankton assemblages (moderate) allow

to define the stratigraphic framework .In the basal

portion of this formation a late cenomanian assemblage

was recognized and in the upper portion an Early

Turonian assemblage was recognized. This formation

conformably overlies the Raha Formation and

conformably underlies the Wata Formation fig.(2 ).

Raha Formation: The Raha Formation is subdivided

into two parts .The lower part  (50 feet thick), fine

grained sandstone is generally barren of foraminifera

and calcareous nannoplankton content . On the other

hand, the upper part of the Raha Formation (63 feet),

yellowish white limestone contains a few specimens of

foraminifera which indicate that this part is of Middle

Cenomanian age. It overlies without visible

unconformity the Malha Formation and conformably

underlies the Abu Qada Formation fig. (2).

Biostratigraphy: Generally the faunal content of the

studied succession has led to the identification of 26

planktonic foraminiferal species belonging to 16 genera,

42 benthonic foraminiferal species belonging to 26

genera and 30 calcareous nannoplankton species

belonging to 20 genera.

The intensive study of the vertical distribution of

the separated planktonic,benthonic foraminifera and

calcareous nannoplankton content enables the

subdivision of the studied succession into Five

planktonic, one benthonic and six calcareous

nannoplankton biozones fig. (2).

Foraminiferal Zonation: The nomenclature of the

biostratigraphic units are mainly based on the

distribution of the planktonic and benthonic

foraminifera which are given in fig. (3,4). These

biostratigraphic units are not intended to define world

wide zonal standards .They are only used to subdivide

the studied succession into chronostratigraphically

significant units .For planktonic foraminiferal zones ,the

nomenclatures of Caron  have been used when[28]

possible. In case of the of the absence of some of

species after which biostratigraphic intervals have been

named by the last mentioned author, other

stratigraphically significant species were selected for

the nomenclature of the local zones of the Gulf of

Suez area .Very often, however, the correspondence of

the zones to those of Caron  have been reasonably[28]

established (see the discussion below).The lower part

of the Raha Formation ( Early Cenomanian, Kora and

Genedi, 22) is bareen of foraminiferal content and it is

equivalent to the Rotalipora brotzeni Zone of Caron

.[28]

The recognized biostratigraphic subdivisions and

their chronostratigraphy are discussed, from top to

base, as follows:

Globotruncana aegyptiaca Zone: According to Caron

. This zone is defined as the interval from the first[28]

occurrence of Globotruncana aegyptiaca to the first

occurrence of Gansserina gansseri. This Zone is

recorded from the upper part of Suder formation with

thickness of about 83 feet (Fig.3).In the present study

the lower boundary of this zone is defined by the first

occurrence of Globotruncana aegyptiaca species fig.(3).

Addition to the marker species ,the following

species are recorded in this zone : Rosita fornicata,

H e te ro h e l ix  s t r ia ta ,  H e te ro h e lix  g lo b u lo sa ,

Archaeoglobigerina blowi, Pseuedoguemblina costulata,

Pseudotextularia elegans, Globotruncana ventricosa,

G lobotruncanella  peta lo idea , Rugoglob igerina

macrocephala, Rugoglobigerina rugosa, Heterohelix

navarroensis, Pseudoguemblina excolata. The age of

this zone is Early Middle Masstrichtian, Caron . The[28]

recorded benthonic foraminiferal species of this zone

are shown in fig.(4).

Globotruncana ventricosa Zone: This Zone was

originally established by  Dalbiez , as the interval[29]

from first occurrence of Globotruncana ventricosa to

first occurrence of Globotruncanita calcarata. This

Zone is recorded from Suder Formation with thickness

about 45 feet. In the studied successions this zone is

defined as the interval from the first occurrence of

Globotruncana ventricosa to the first occurrence of

Globotruncana aegyptiaca species fig.(3).

The Globotruncana  ventricosa zone is

ch a ra c t e r i z e d  b y  the  fo l lo w ing  sp ec ie s  :

Globotruncanita elevate, Archaeoglobigerina cretacea,

Hedbergella holmedlensis, Rosita fomicata, Heterohelix

globulosa, Rugoglobigerina rugosa, Heterohelix striata,

Archaeoglobigerina blowi, Pseuedoguemblina costulata,

Pseudotextu laria  elegans and  G lobotruncana

ventricosa. This zone is assigned to the Middle

Campanian age, Caron . The benthonic foraminiferal[28]

species of this zone are shown in fig. (4)

Globotruncanita  elevate Zone: This zone was

introduced by Postuma . It is the interval  with[30]

Globotruncanita  elevata from last  occurrence  of

Dicarinella asymetrica to first occurrence of
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Globotruncana ventricosa.This zone is recorded from

lower Suder formation with thickness  of about 85 feet

. In the present work the Globotruncanita  elevata zone

define with the occurrence Globotruncanita  elevata

species fig. (3).

This zone is characterized by the following

planktonic assemblage: Globotruncanita elevata,

Archaeoglobigerina cretacea, Hedbergella holmedlensis,

R o s i t a  f o r n i c a t e ,  H e t e r o h e l i x  g l o b u l o s a ,

Rugoglob igerina  rugosa , H eterohe lix  stria ta ,

Archaeoglobigerina blowi and pseuedoguemblina

cosulata. This zone is assigned to the Early Campian

age  Caron . The recorded benthonic foraminiferal[2 8 ]

species of this zone are shown in fig.(4).

D iscorb is  turonicus  Zone:  T h is  ben tho nic

foraminiferal Zone is the only one in the studied

succession. it is characterized by its moderate benthonic

content and its very poor planktonic  one, which

includes rare individuals belonging to two species

Heterohelix simplex and Hedebergella delrioensis

fig.(3). It is represented by Wata and Matulla

formations with average thickness of about 220 feet.In

the present work the lower and upper boundaries of

the Discorbis turonicus Zone are marked by the first

and last occurrence of the predominant benthonic

species Discorbis turonicus. This benthonic zone

underlain by the Whiteinella archeocretacea zone with

Early Turonian age and overlain by the zone of

Globotruncanita elevata with Early Campanian age,

Caron  so it is equivalent to the interval from the[28]

Helvetoglobotruncana helvetica zone to the Dicarinella

asymetrica zone of Caron  with Middle Turonian to[28]

Santonian age.(Fig.). This zone include the benthonic

assemblage, fig. (4).

Whiteinella archeocretacea Zone: According to Bolli

. This zone is defined as the interval with[31]

Whiteinella archeocretacea  from extinction of

Rotalipora cushmani to  first occurrence of

Helvetoglobotruncana Helvetica. This Zone is recorded

from the upper part of Abu Qada formation with

thickness of about 30 feet. In the studied succession

the lower and upper boundaries of this zone are

marked by the first and last occurrence of Whiteinella

archeocretacea.

The distinguishing planktonic species of this zone,

beside the index species include: Praeglobtruncana

stephani, Heterohelix simplex, Hedbergella delrioensis,

Heterohelix reussi and Heterohelix moremani fig.(3).

This zone is assigned to Early Turonian age, Caron .[28]

It includes also a rich benthonic foraminiferal

assemblage fig. (4).

Praeglobotruncana delrioensis/Hedbergella planispira

Zone: This zone was a concurrent range zone. This

zone in the studied succession was recorded at the

Upper part of Raha Formation and Lower part of Abu

Qada Formation with average thickness of about 100

feet. The lower and the upper boundaries of this zone

is marked by the first and last occurrence of

Praeglobotruncana delrioensis and Hedbergella

planispira. It is Characterized also by the predominance

of these two species beside the rare occurrence of the

following species: Guembelitria cenomana, favusella

washitensis, Heterohelix simplex and Hedbergella

delrioensis.This zone  is equivalent to the Rotalipora

richeli and Rotalipora cushmani zones of Caron [28]

with Middle and Late Cenomanian age fig.(3). It also

characterized by the presence of benthonic foraminiferal

assemblage fig. (4).

Calcareous Nannoplankton Zonation: The intensive

study of the calcareous nannoplankton separated from

the samples of the studied successtion,enables the

subdivision of the studied succession into six

calcareous nannoplankton biozones fig.(5). However,

there are three parts of the studied succession which

are barren.

The first one is recorded at the base of the

succession resembling the lower part of the Raha

Formation (Early Cenomanian after Kora et al.  and[8]

Kora and Genedi . It is equivalent to the Eiffellithus[22]

turriseiffelii Zone of Sissingh .[32]

The second one is recorded in the Wata Formation

(Middle – Late Turonian age after Kora and Hamama

, Cherif et al., , Shahin and Kora , Kora and[6] [12] [15]

Genedi  and it is equivalent to the interval from the[21]

Lucianorhabdus maleformis Zone to the Micula

decussata Zone of Sissingh .[32]

The third one is recorded in the Middle Suder

Formation (Early Campanian age after Kerdany and

cherif , Refaat  and it is equivalent to the interval[33 ] [34]

from the Aspidolithus parcus zone to the Lithraphidites

quadratus subzone of Perch –Nielsen .[35]

The biozonation used in this work is based on the

standard calcareous nannoplankton zonation of Sissingh

 and Perch- Nielsen . These biozones are[32] [35]

discussed, from top to base, as follows:

Micula murus Zone: According to Moskovitz and

Habib  and Perch-Nielsen . This Zone is defined[36] [35]

as the interval from First occurrence of Micula murus

to the first occurrence of Nephrolithus frequens.

This Zone is recorded from the Upper part of

Suder formation with thickness of about 83 feet fig.

(5). In the present study the lower boundary of this

zone is defined by the first occurrence of Micula

murus species fig. (5). The Micula murus Zone is

characterized by the following species: Micula murus,
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Eiffellithus turriseiffe,Lithraphidites carniolensis,

Microrhabdulus decoratus, Watznaueria barnesae,

M icu la  decussa te , Pred iscosphaera  cre tacea ,

Lucianorhabdus cayeuxii and cribrosphaerella

ehrenbergii. This zone is assigned to Early Middle

Masstrichtian age Sissingh , Perch – Nielsen .[32] [35 ]

Comparing with the planktonic foraminiferal zones, this

zone is equivalent to the Globotruncana aegyptiaca

zone, fig. (2).

Calculites obscurus Zone: This zone was introduced

by Sissingh . It is the interval from the first[32]

occurrence of Calculites obscurus to the first

occurrence of Aspidolithus ex.gr.parcus. This Zone is

recorded from the lower part of Suder Formation and

upper part of Matulla Formation with thickness of

about 100 feet fig.(5). In the present work the

Calculites obscurus Zone define with the occurrence

Calculites obscurus species fig.(5). The distinguishing

Calcareous nannoplankton species of this zone, beside

the index species include: Quadrum gartneri, Micula

d ec u ssa ta ,  Zeu g rha b d o tu s  p se u d a n th o p h o rus ,

Lucianorhabdus cayeuxii, E iffellithus eximius,

Calculites ovalis, Vagalopilla matalosa, Lucianorhabdus

maleformis, Reinhardtites anthophorus. This zone is

assigned to Santonian/Early Campanian age, Sissingh

. Comparing with the foraminiferal zones, this zone[32]

is corresponding with the upper part of Dicorbis

turonicus Zone and the Globotruncanita  elevata zone,

fig.(2).

Lucianorhabdus cayeuxii Zone: This Zone was

originally established by Sissingh . It is the interval[3 2 ]

from the first occurrence of Lucianorhabdus cayeuxii

to the first occurrence of Calculites obscurus. This

Zone is recorded from the Matulla Formation with

average thickness of about 13 feet. In the investigated

succession its lower boundary is marked by the first

occurrence of Lucianorhabdus cayeuxii and its upper

boundary is marked by the first occurrence of

Calculites obscurus species fig.(5). This zone in the

investigated areas is characterized by the presence of

Eiffellithus turriseiffe, Watznaueria barnesae, Quadrum

qartneri, Micula concave, Micula decussate, Stradneria

cre n u la ta ,  Z eugrhab do tus  pseud an tho ph o ru s ,

Lucianorhabdus cayeuxii, E iffellithus eximius,

Vagalopilla matalosa, Lucianorhabdus maleformis and

Reinhardtites anthophorus. The age of this zone is Late

Santonian age, Sissingh . Comparing with the[32]

foraminiferal zones, this zone is equivalent to the upper

part Dicorbis turonicus Zone, fig (2).

Reinhardtites anthophorus Zone: According to

Sissingh . This Zone is defined as the interval from[32]

First occurrence of Reinhardtites anthophorus to the

first occurrence of Lucianorhabdus cayeuxii. This Zone

is recorded from the lower part of Matulla formation

with thickness 25 feet. In the present work, its lower

boundary is marked by the first occurrence of

Reinhardtites anthophorus and its upper boundary is

marked by the first occurrence of Lucianorhabdus

cayeuxii species fig. (5). The distinguishing Calcareous

nannoplankton species of this zone, beside the index

species include: Eiffellithus turriseiffe, Watznaueria

barnesae, Quadrum qartneri, Micula concave, Micula

decussate, Zeugrhabdotus pseudanthophorus, Eiffellithus

eximius, Vagalopilla matalosa and Lucianorhabdus

maleformis. Comparing with the foraminiferal zones,

this zone is equivalent to the upper part Dicorbis

turonicus Zone, fig (2).

Quadrum gartneri Zone: This Zone was originally

established by Sissingh . It is the interval from the[32]

first occurrence Quadrum gartneri to the first

occurrence of Lucianorhabdus maleformis. This Zone

is recorded from the upper part of Abu Qada formation

with thickness 30 feet. In the studied succession the

Quadrum gartneri zone define with the occurrence of

Quadrum gartneri species fig. (5). This zone is

c h a ra c te r iz e d  b y  th e  fo l lo wing  C alcareo us

nannoplankton  assemblage: Quadrum gartneri,

Eiffel lithus turrisei ffe , Watznaueria barnesae,

Ahm uellere lla  oc toradiata ,  Micula  decussate ,

Nannoconus regularis, Nannoconus elongates,

Nannoconus truiti frequens, Nannoconus truiti truiti,

Thoracosphaera operculata, Chiastozygus platyrhethus,

Chiastozygus amphiponus, Tranolithus phaceleosus,

Chiastozygus litterarius, Ellipsagelosphaera frequens

and Lucianorhabdus maleformis. This zone is assigned

to Early Turonian age, Sissingh . Comparing with[32]

the planktonic foraminiferal zones, this zone is

equivalent to the Whiteinella archeocretacea zone, fig.

(2).

M icrorhabdulus decoratus Zone: This Zone was

originally established by Sissingh . It is the interval[32]

from the first occurrence of Microrhabdulus decoratus

to the First occurrence of Quadrum gartneri. This Zone

is recorded from the lower part of Abu Qada formation

with thickness 37 feet. In the present work, its lower

boundary is marked by the first occurrence of

Microrhabdulus decoratus and its upper boundary is

marked by the first occurrence of Quadrum gartneri

species fig. (5). The distinguishing Calcareous

nannoplankton species of this zone, beside the index

species include: Eiffellithus turriseiffe, Lithraphidites

carniolensis, Watznaueria barnesae, Thoracosphaera

operculata and Tranolithus phaceleosus. The age of

this zone is Late Cenomanian age, Sissingh . [32]
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Comparing with the planktonic foraminiferal zones, this

zone is equivalent to the topmost of Praeglobotruncana

delrioensis /Hedbergella planispira zone, fig.(2).

Paleoecology: The paleoecologic study is done on the

bases of the quantitative stratigraraphic distribution of

the foraminiferal fauna and its paleoecologic parameters

of the studied succession. A succinct survey of the

paleoeco logical data  was made taking into

consideration that every foraminiferal zone of the

studied succession is acting here as paleoecologically

“Ecozone” or “Ecosystem”, Valentine . Each[37]

ecozone has similar definition of the comparative

planktonic zone.It should be kept in mind that the

statistical data presented here were basically formalized

from the residues after 100 gms. of the original

samples taken from the studied succession through the

Upper Cretaceous interval as previously introduced.

A.Paleoecological Indicator: The Following gives a

brief overview of the different paleoecologic indicators

used in this work. It includes their meaning and their

application for the interpretation of paleoenviroments

and palebathymetry.

Frequency: The frequency was considered here as the

average number of individuals of the foraminiferal

species in each sample, Bandy . Generally the[38]

frequency increases from the near shore (littoral areas)

to outer continental shelf (outer neritic areas), then it

decreases. The frequency of each sample in each

ecozone was counted, and then the arithmetic mean of

each ecozone was calculated fig. (6).

Planktonic Foraminiferal Groups: The identified

planktonic foraminiferal taxa were recognized into three

groups, according to the morphologic and taxonomic

similarity at the generic level, Martinez  as follows:[39]

(a).The Keeled Planktonic Group: The abundance of

the keeled planktonic group indicates deep marine

environments, Bandy & Arnal (40), Boersma &

Primoli-Silva  and Martinez , fig. (7)[41] [39]

It comprises the species of the following genera

Globotruncana, Globotruncanella, Globotruncanita,

Praeglobotruncana, Rosita. 

(b).The Unkeeled Planktonic Group: The abundance

of this group ind icates intermediate marine

environments, Bandy and Arnal , Boersma &[40]

Premoli-Silva  and Martinez , fig. (7).[41] [39]

It comprises the species of the following genera:

Rugoglobigerina, Hedbergella, Archaeoglobigerina,

Globotruncanella, Whitinella, Favusella, Guembelitria,

Rugoglobigerna.

The distribution of the planktonic foraminiferal

group in the studied succession is illustrated in fig. (8).

Benthonic Foraminiferal Groups: The most

interesting works for foraminiferal benthonics as

indicative of relative paleodepths were of Berggren

 and Berggren and Aubert .[42 ,43] [44]

The proposed grouping of the benthonic

foraminiferal content followed here is according to the

suprageneric taxonomy of Leoblich and Tappan .[45 ,46]

and Martinez .[39]

The benthonic foraminiferal groups are as follows,

fig. (7). 

(a) The Arenaceous Group: Generally, the arenaceous

form s ind icate  litto ral and  shallow marine

environments, Sliter and Baker . It includes the[47]

species of the following genera: Gaudryina, Dorthia,

Spiroplectammina, Clavulina, Haplophragmoides,

Thomasinella.

(b) The iMliolid Group: It indicates, generally,

littorial and shallow marine environments. It includes

the species of Quinqueloculina.

(c) The Nodosariid Group: This group indicates

intermediate to deep marine environments, Sliter &

Baker . It comprises the identified species of the[47]

following genera: Nodosaria, Frondicularia, Lagena,

Dentalina, Lenticulina, Neoflabellina, Vaginulina.

(d) The Buliminid Group: It indicates also

intermediate to deep marine environments. It includes

the identified species of the following genera: 

Bolivina,Bolivinoides,Loxostmum,Praebulimina,Siphog

enerinoides, Eouvigerina.

(e) The Rotaliid Group: It indicates shallow to deep

marine environments (depending on the genera). It

comprises the identified species of the following

genera: Cibicides, Discorbis, Eponides, Gyroidinia,

Pullenia, and Nonionella.

The distribution of the benthonic foraminiferal

groups is illustrated in fig. (8).

Planktonic/Benthonic foraminiferal ratio (P/B): The

Planktonic / Benthonic ratio (P/B) is a simple and

easily estimated value to obtain a considerable amount

of ecologic information on large scale regional

environmental changes with several advantages over

counts of specific or generic groupings, Stehli and

Creath  and Stehli .[48] [49]

Generally, the Planktonic/Benthonic (P/B) ratios are

lowest in shallow environments and increase with

depth, Premoli-Sliva and Bolli , Berggren ,[50] [42 ,43]

Berggren and Aubert , Boersma and Premoli – Silva[44]

 and Vanderzwaan et al., .[41] [51]
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The foraminiferal Planktonic / Benthonic ratios

which used here are calculated for each sample in the

studied succession.

In each proposed ecozone the arithmetic mean of these

ratios is calculated as a standard value characterizing

the stratigraphical interval covered by the ecozone fig.

(6).

5. Arenaceous/Calcareous benthonic foraminiferal

ratio (A/C): The agglutinated (arenaceous) benthonic

forms can occur in different environments ranging from

very shallow marine neritic to abyssal, Polski  and[52]

Bandy and Arnal .[40]

A similar methodology to determine Planktonic /

Benthonic ratio (P/B) is followed to establish the

Arenaceous / Calcareous ratio (A/C).  

Saint-Marc  stated that the dominance of[53]

calcareous foraminifers indicates deposition largely

above the CCD line, in an area high in calcium

carbonate, well oxygenated and characterized by normal

salinity and /or high temperature. The A/C benthonic

foraminiferal ratios of the studied three sections are

illustrated in fig. (6).

B.Foraminiferal Paleoecology: According to the

statistical data represented by the previously mentioned

paleoecologic indicators, the succession of the

investigated area were subdivided into six ecozones

fig.(6). The ecozones are presented from top to base as

follows:

G lobotruncana A egyp t ia ca  E co zo ne :  It  is

characterized by moderate frequency, moderate

percentage of unkeeled planktonic foraminifera and

benthonic nodosarides  and rotaliid foraminifera,high.

planktonc/benthonic foraminiferal ratio and low

Arenaceous / Calcareous benthonic  foraminiferal ratio.

These characters indicate that the environment of

deposition of this ecozone was middle neritic  with

water depth of 30-100m fig.(6).

G lo bo tru nca na  V en trico sa  E co zo ne:  I t i s

characterized by low frequency, low percentage of

unkeeled planktonic  foraminifera, high benthonic

foraminifera with predominance of rotaliid and

nodosariid,very low Planktonic/Benthonic ratio and low

Arenaceous / Calcareous benthonic  foraminiferal

ratio.From the forementioned discussion it can be

deduced  that  the environment of this ecozone is inner

neritic,with water depth  of 10-30 meter  fig.(6).

Globotruncanita  Elevate Ecozone: It is characterized

by low frequency, very low percentage of unkeeled

planktonic foraminiferal, high percentage of benthonic

foraminifera with predominance of rotaliid and

nodosariid, very low Planktonic/Benthonic ratio and

low Arenaceous / Calcareous benthonic foraminiferal

ratio .From the indication of these characteristics it can

deduce that the environment of deposition of this

ecozone was inner neritic with water depth of 10-30

meter fig. (6)

Discorbis Turonicus Ecozone: The Discorbis turonicus

ecozone characterized by very low frequency, very low

percentage of heterohelicid and unkeeld planktonic

foraminifera,very high percentage of benthonic

foraminifera with predominance of nodosariid and

rotaliid, very low Planktonic/Benthonic ratio and  low

Arenaceous / Calcareous benthonic  foraminiferal ratio.

The above mentioned characters indicate that the

environment of deposition of this ecozone was littoral

with water depth of 0-10 meter fig. (6)

Whiteinella Archeocretacea Ecozone: This Ecozone

is characterized by moderate frequency, predominance

unkeeled planktonic foraminiferal groups, predominance

of nodosariid and rotaliid benthonic foraminiferal

groups,moderate Planktonic/Benthonic foraminiferal

ratio and low Arenaceous / Calcareous benthonic

foraminiferal ratio.A middle neritic environment is

suggested for this ecozone with water depth of 30-100

meter fig.(6).

P r a e g lo b o tr u n c a n a  D e lr io e n s i s /H e d b e r g e l la

Planispira Zone: It is characterized by low frequency,

very low percentage of heterhelicide and unkeeled

planktonic foraminiferal groups,high percentage of

arenaceous benthonic foraminifera (Fig.) From above a

littoral to inner neritic  is deduced for this ecozone,

with water depth of 0-30 meter fig.(6)

Fig. 1: Location map of the studied successtion.
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Fig. 2: Lithostratigraphy and comparison between the foraminifera and calcareous nannoplankton zones of GS

160-2 well, Gulf of Suez, Egypt.
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Fig. 3: Composite stratigraphic range chart of the identified Upper Cretaceous planktonic foraminiferal species

recoginized in studed succession.
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Fig. 4: Composite stratigraphic range chart of the identified Upper Cretaceous planktonic foraminiferal species

recoginized in studed succession.
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Fig. 5: Composite stratigraphic range chart of the identified Upper Cretaceous Calcareous nannoplankton species

recoginized in studed succession.
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Fig. 6: Statitistical data based on the used paleoecologic indicators recognized from the studied foraminiferal fauna

in the studied succession and their deduced environment. 
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Fig. 7: Genera belonging to both planktonic and benthonic ecological significant foraminiferal groups of the

studied sampies (Bathymetric interpretation after Boersma Premoll-Silva, 1983 and Martine, 1989)

Fig. 8: The distribution of the planktonic and benthonic foraminiferal groups in the studied succession.
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C.Paleobathymetric Change and Tectonic History:

The study of the quantitative vertical distribution of the

foraminiferal fauna of the upper cretaceous sediments

in the studied succession led to the following results:

1. Identification of  68 species of foraminiferal fauna

(26 species of planktonic and     42  species of

benthonic foraminifera)

2. According to the identified foraminiferal fauna, the

studied succession was divided into six ecozones.

3. five paleoecological parameter were studied for

these ecozones and three bathymetrically

significant assemblages were recognized following

the scheme of Berggren (43),these being:

a.Middle neritic  assemblage (30-100 m)

b.Inner  neritic  assemblage   (10-30 m)

c.Littoral neritic assemblage (0-10 m)

From these results it can be concluded that, the

environment of deposition of the studied formations

was, from base to top, as follow (Fig.).

The first regressive phase occurred throughout the

deposition of the upper part of the Raha and the lower

part of the Abu Qada formations (Praeglobotruncana

delrioensis/Hedbergella planispira zone),the deposition

was in very shallow to shallow marine environment

(littoral to inner neritic).

The second tectonic phase takes place during the

deposition of the upper part of the Abu Qada formation

(Whiteinella archeocretacea Zone) the transgressive

movement of this phase takes place gradual and the

deposition was in middle marine environment (middle

neritic).

During the sedimentation of the Wata and the

Matulla formation (Dicorbis turonicus Zone) the

environment was very shallow marine environment

(littoral neritic).

Gradual transgressive movement takes place during

the deposition of lower and middle part of the Suder

F o rm a t io n  ( G lo b o tr u n c a n i t a  e lev a ta   a n d

Globotruncana ventricosa Zone),the deposition was in

shallow marine environment (inner neritic). 

During the sedimentation of the upper parts of the

suder Formation (Globotruncana aegyptiaca Zone), the

deposition was in middle marine environment (middle

neritic).

Conclustions: The Upper Cretaceous succession of Gs

160-2 well in the Gulf of Suez includes five

formations,from top to base ,these are : Suder, Matulla,

Wata, Abu Qada and Raha. According to the

stratigraphic rang of the identification of 26 planktonic

foraminiferal  species  belonging to 16 genera, 42

benthonic foraminiferal species belonging to 26 genera

and 30 calcareous nannoplankton species  belonging to

20 genera,the studied succession is subdivided into five

planktonic and one benthonic foraminiferal zones and

six calcareous nannoplankton zones.

The foraminiferal zones arranged from top to base

are: Globotruncana aegyptiaca Zone, Globotruncana

ventricosa Zone, Globotruncanita  elevate Zone,

Discorbis turonicus Zone, Whiteinella archeocretacea

Zone and Praeglobotruncana delrioensis/Hedbergella

planispira Zone.

The calcareous nannoplankton zones are described

in ascending order as: Micula murus Zone, Calculites

obscurus Zone, Lucianorhabdus cayeuxii Zone,

Reinhardtites anthophorus, Quadrum gartneri Zone and

Microrhabdulus decoratus Zone.

According to statistical data on the constitution of

the identified planktonic and benthonic foraminiferal

fauna, the bathymetry and ecologic conditions of the

six foraminiferal zones recognized in the studied

succession were deduced. Five paleoecologic indicators

were investigated and discussed for these zones and the

e n v i r o n m e n t  o f  e a c h  z o n e s ,  a  p r o p o s e d

paleobathymetric change and tectonic history were

deduced. Three bathymetrically significant foraminiferal

assemblages were recognized following the scheme of

Berggren : 1-Middle neritic assemblage, 2-Inner[42]

neritic assemblage and 3- Littoral assemblage.
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