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ABSTRACT

The sary and middie Eccene successions of Wadl £ Qena (Sec 1) and Wadl Ef Agramiya (Sec. )
swiface sections in wes! B Galals E-Bahana area, novth Eastern Desert, were exarmined in dalad.
Thawr plankionic foraminifers and microfacias assooations were used fo inherprel (e stralgraphy of
ihese sechons.

A tofal of twenty species and subspecies of planktonic foraminifera baionging to aiphl geners as
wel 55 s microfaces assosalons wears also ndentiied and thes sfratigraphic ranges wara givedn.

The succession was didded inlo ofstingd (ke and biosirsligraphic unfs. The dslrbubtian of

foraminfers aficws the subdivision of studied seclions inlo three foramindferal zones from the base

upwavrds as: Acarinina penfacamecals Zone, Nummuites gizehenss Jone and Dicfyocanus

segypliensis Zone related moshly [0 8ady and middle Eocans age. Besices, microfacies sludes on

fthin sections reprosenting Minda Formaton, Gabal Mol Formation and Dhservatory formabion ware

camied oWl The paepsrvronmental condiions Mhal prevaled dunng sedimenistion weng

intevpreted in accordance

INTRODUCTION

The accumulation of knowledge during the last decades has emphasized the value of
planktonic foraminifera as guide fossils for stratigraphical zonation and regional as well as
world-wide comelation. The present work deals with the lithosiratigraphic and biosiratigraphic
study of the Eocene rocks in Wadi El Qena (Sec. ) and Wadi El Agramiya (Sec. [) west of
Galala El Bahanda area northern of Eastern Desert of Egypt (Fig. 1). The stratigraphy and
microfacies of the investigated horizon in Egypt were treated in many works, among them: Zittel
(1883), Sadek (1926), Ghorab & Ismail (1957), El-Dawoody (1870,1992), Barkat & Abu Khadra
{1871), El Boukhary (1973), Strougo (1978). Benjamini (1980), Boukhary & Abdel Malik (1983),
Strougo & Boukhary (1987), El Dawoody & Abdel Magid (158%), Swedan (1981) and El
Dawoody (2000-2005). The straligraphic classification of the Nile valley area (including
Mokattam and Hebwan) based mainly on fundamental rock units established by Said (1980-
1962) and Saki & Martin (1954) and also given in the lexique stratigraphique intemational
{Awad & Said, 1966). Schaibon member was introduced in Beni Suef area and stratigraphically
equivalent to the Giushi Member (Mokattam Formation).

in the present study both the microfacies studies and co-existent planktonic foraminifera are
identified and are used lo interpret the stratigraphy of the region. The larger foraminifera,
particularly the Nummulites represents the main guide fossds upon which the zoning of the
Eocene was accomplished. Unfortunately much of the work trealed these foms as one major
taxonomic unit, thus belittling the value of their imporance as index fossils, Sakd (1963)
recognized that the splitting of these species into its different taxonomic units would make
possible their use in biostratigraphy.

During progress of this work it was possible lo separate several diagnostic plankionic
species which characterize the lowermas! Eocene, and middie Eocene rocks of many pans in
Egypl. In the middle Eocene sequence, these species occur in strata which interfinger beds with
well identified Mummulites species, In the studied sections represented by two wadies in
MNorthem El Galala area, Morthemn Eastern Desent; Wadi El Qena and Wadi El Agramiya, These
wadies drainge from Wadi El Ghweibba and Wadi El Shona (Fig. 2).
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\Wadi El Ghweibba is considered the lamest and most impariant drainage line in the districl
under consideralion. It exlends for some 70 kilometers, from aast to west, parallel to the line of
Galala escarpment and at an average distance of 15 kilornelers 1o the north of it. The rest of its
course being known as Wadl El Shona, This is made up by the joining of theee tributaries
namely Wad| El Qena, Wadl El Agramlya and Wadi El Sheikh. The first of thesa three tibutaries
forms (he south-wasiern edge of studied area, while the other two, are almast entirely oulssde, it
originales in the heart of the Arabtan Desert, aver twenly kilomaters to the west of studied area.
From the function of these three tributaries near the well known Bir El Qena, Wadi El Shona
lakes an easledy course betwean low scarps of Eocene imestones,

Wadi El Qena, starts high up Gabal E| Galala El Baharla near |ts southem edge and winds
its way nonhwards throwugh an Increasingly deeper channel and finally isuing o the open plan
north of El Galala scarp.

Ona of the most impressive lopographical featura in the northém par of Gulf of Susz, is the
great massive block known as El Galala E| Baharia (Nonhem Galala). It extends as a high
plateay bounded by scarps Lhal rise as sheer vertical cliffs from the walers of the Gulf and s
flanked an the noah and south by the wide depressions of El Ghweibba and Araba respectively.
In the central part ! seems an avadable evidence to preserve its plateau. The vertical scarp
forming the southern Hmil of district is a bedding cliff extending over B0 kilometers from easl o
west and reaching [ts highest poinl of 877 meters above sea level near |is sasiem end. To the
west it gradually resis lower by vitue of (he slighl south westedy dip, manifested by its
componen! strata untll near the western adge of the area mapped & does nol exceed TOO
meters above sea level.

The wadies (Wadl El Qena and Wadi El Agramiya) draining this side of El Galala have been
enumerated when discussing Wadi El Shona, The sides of both Wadi El Gena and Wadi EI
Agramiya are made mainly of massive limesione of Eocene (Ypresian and Litetian) age.

LITHOSTRATIGRAPHIC REVIEW
The stratigraphic succession in the two studied seclions is subdivided into the following rock
unils from older to younger (Fig. 3).
Minia Formation
The name was first intreduced by Said (1980) For the “Alveolinen kalk® or “ober libysch stufe® of
Zittel (1883), It comresponds to the reefal facies of the early middle Eocene (eary Lutelian)
represented by the snow whita Alveokna limestone (Said 1862), It is ovedain by the white
weathared grey limestone of the Mokattam Formation and underdain by the Thebes Fomation.
Al Gabal Abu Treifiya, Cairo Suez District this unil represents the lowermost middle Eccene
unit, It is made up of chalky to snow while limestone and is highly fossiliferous with Alveolina
frumentifarmis Schwager,

Al Wadi El Agramyia, the succession of Minia Formation is represented by the lower 74 m of
the section while al Wadi El Qena it includes the lower 158m . Tha Minia Formation (at the two
sections) is made up of while chalky limestone which change into imestone and mar at fop,
wilh faw gypsum veinlets.

Gabal Hof Formation

The name was introduced by Ghorab and Ismall (1957) 1o describe the hard, white limestong
and chalky limestons altemating with thin bands of hard grey dolomitic limeslone In Helwan
area. In the present study, the Gabal Hol Formatien is represenied by 104m of mainly marl and
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mary limestone. It |s overaln by tha Obsarvatory Formation and underain by the Minia
Farmation. Molica the flald photas (pls. 1, 2).

Observatory Formation

The name “Observatory Formation® was first indroduced by Farag and [smail (1959) lo descnbe
the Upper Lutetian sequence in Helwan area. In the studied area it crops out only in Wadi E
Agramiya seclion. It measures about 35 m in thickness and formed of yellowish white chalky
limestone. I is also bumowed, laminated, thin bedded, nodular and dolomitized.

The Gabal Hof and Observatory formations may be equated with the Mokattam Formation,
the "Mokattam Stufe” was first infroduced by Zinel (1883} 10 cover the whole section overlying
the Minia Formation and represented by massive limestone including the (op brownish beds of
Gebel Mokattarm. At ils type locality, Gebel Mokattam, east of Cairo, the base is unexposed and
the section attains a thickness of about 133 m. To the Souih, at Minia, the yellowish massive
limestones and marls of the Mokattam fermation rests conformably over the snow while
limestones of the Minia Formation.

The Minia and Mokattam limestone formations are dated respeciively as lower and upper
middle Eocene in age, although the upper parl of the Mokatiam limestone may ba of lale
Eocena age (Cuvillier, 1930; Said, 1962).

BIOSTRATIGRAPHIC ZONATION
AND CORRELATION

The biostraligraphic zontation propased here for the early Eocena and middie Eocene depends
on both plankionic foraminiféra and large foraminifers, The plankionic and larger foraminifera
sorve a3 excellent blostratigraphic toods, due 1o their abundance, widely distributed and evolve
rapidly with many short ranging forms. They ferm a good base for zoning the Ypresian, aarly-
middle Luletion and late Lulelian [n the siudied sacikon
The recorded large foraminifera throw more light an the stratigraphy of the section. Their
accumenca in other pans of Egypt as well as in differeni pans of the world indicates thal they
could be successfully used for biozonation and worldwide comelation, The following Is a
discussion for the delineated zones based on their both planktonic foraminifera and larger
foraminiferal species:
The investigation of plankicnic and large foraminiferal species helped in the delinealing the

following foraminiferal zones: arranged from fop 1o basa.

3- Dictyoconus aegyptiensis (larger foraminifera) Zone.

2- Murnmuilites gizehensis (Lamger foraminifera) Zone.

1- Acarininia pentacamerata (Planktonic foraminifera) Zone.
1) Acarinina pentacamerata Zone
This zone was originally introduced by Krasheninnkov (1865) as a subzone comesponding to
the Glohorotalla palmera Zone of Bolli (1957), The zone was recognized in many pars of the
world, (Beckmann ef af, 19868, Toumarkine & Luterbacher, 1985), In Wadl EL Qena and Wadi
El Agramyia, the base of this zone was defined by the first occurence of Turborotalia frontosa
(Subbotina), In Wadi EL Qena and Wadi El Agramyia this zong constifutes the base of the
saclion. Tha zone i of late Eary Eocene age and lies within, the Minia Formation, It covers the
interval between O = 158.5 mis, in section (1) and 0= 74,5 mis, in section (1),

The most common species found in this zone in the studied samples are; Acarinina
pentacamerata  (Subbotina), Acarnina spinulinflata (Bandy), Acanninia broedermanni
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{Cushman and Bermuder), Acarinina bullibrooki (Boll), Turborolalia frontosa (Subbolina),
Pseudo hastigerina wilcoxensis (Cushman and Popton), Globigerinoldes higginsi (Solli),
Subboting sennl (Beckmann), Subbolina inequispira (Linpe), Subbotina linapera Finlay,
Morozovella aragonensis (Nuttal), Morozov-ella quelra (Bolll), Acarining soldadoesnsis
(Bronnimann), Acarinina angulosa (Balli), Acarinina primitiva (Finlay), Hastigerina bolivariana
(Petlers), Truncorotaloides rehr Brennimann and Bermudez (Fig. 4). Age: early Eocene.

2) Nummulites glzehensis Zone.

The Nummulifes gizehensis Zone includes the interval of the cccurrence of the marker SpeLies.
Il is represenied In \Wadi El Agramiya section by about 105m. thick and about 104m. thick at
Wadi El Qena. The mosi common foraminiferal species of this zone are Numimulites beaumond
D' Archiac & Haime, Nummullies discorbinus (Schiotheim), Operculing sp. This zone overlies
the Acarinina pentacamerata Zong. It is of an early 1o middle Lutelian age.

3] Dictyoconus aegypliensis Zone.

The Diciyoconus aegypliensis Zone covers the interval of the occurrence of the marker species.
This zone is represenied in the topmost 32 m. of Wadi El Agramiya seclion, while it is not
recorded in the \Wadi El Qena section, Tha most comman foraminiferal elements of this zone
are Mummulites beaumonti D' Archiac & Haime. Nummudites subbeaumonti Da La Harpe, Some
milioid species and fabularia sp. It is equivalent o Dictyconus asgypliensls (Chapman). It is of
late Lutelian age.

This part is mainly concemed with the analysis of the sludied forminiferal assemblages
within the investigaled section. i makes possible the zoning of such sections in & way that
would make the interregional comelations of the Eocene succession feasible (Fig. 6). The
recorded farmainifera, in corboration with olther microbeosiratigraphic tools, build up the main
skeleton of such trial. Accomdingly, two chrenostratigraphic units are encountered, early Eocens
and middl Eocene. The classification of the foraminiferal species would make possible their use
in blostraigraphy.

Early Eocena

The late early Eocene of the studied sections (Wadi EL Cena and Wadi El Agramyia) is
relalively open marine sediment (deep maring) as supgested by the common occurrence of
plankionic foraminifera genera (globorotalids and globigernids), such as  Acarinnia,
Morozovella, Truncorotaloides, Globiganna and Subbotina. The benthonic species are relatively
rare of deep marine. The sedimenls were probably laid down in the upper bathyal bathymetric
Zang,

Middia Eocene

The eary - middle and late Luletian ages in the studied sections were charactenizoed by reefal

environment as indicated by the presence of frequent lame foraminifera of the Nummulites,

Operculing, Discocyclina, Fabularia, Miliolidas and Dictyoconus in the carbonate facies.

1- Opan marine {outer bathyal zone) including planklonic foraminifera

2. Shallow marnne (Middia and ouler nentic zone) ncludes (arge foraminifera (Nummulites,
Discocycling, and Operculina)

4. Shallow manne (nner nemic zone) represaniad in the top of section || ([Dectyoconus,
Fabularia, and Miliolidag).
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Outline on the Classification of the Planktonic and Larger Foraminifera:

In the present work the classification of McGowran (1968) was adopted, The generic names of
(Acafinina, Morozovella and Truncorotaloides) were used for the Globigerinidae. The
classification of planklonic foraminifera according 1o Loeblich & Tappan (1588) was introduced
at the supergeneric level. The suprageneric assignment of the foraminiferal genera together
with the index spacies recognized in this paper follows:
Phylum PROTOZOA
Class RHIZOPODA
Ovder FORAMINIFERIDA
Supedamily GLOBOROTALIACEA
Family: Globorotallidas Cushman 1827
Genus: Turboroalia Cushman & Barmudez 1849
Turborotalla cemruazulensis frontos (Subbotina)
Turborotalia cf. graiffinae Blow
Family: Truncorolaboldidae Loablich & Tappan 1981
Genus: Acarinina Subbolina, 1953
Acarinia broedermanni (Cushman & Bermudez)
Acarinina bullbrocki (Bolli
Acarinina pentacamerala (Subbolina)
Acarining primitiva (Finlay)
Acarining soldadoensis angulosa (Bolli)
Acarining soldadoensis soldadoansis (Bronnimann)
Acarinina spinuloinflata (Bandy)
Genus: Morozovella McGowran, 1968
Morozovella aragonensis (Nuttall)
Morozovella of. lensifoimes (Subboltina)
Morozovatla quatra (Balli)
Morozovella spinuloss (Cushrman)
Genus: Truncorolaloes Bronnimann & Bermudez 1953
Trencorotaloides rohr Bronnimann & Bermudez
Family: Catapsydracidae Bolli, Loablich & Tappan, 1857
Genus: Guembelitroides EI Naggar, 1971
Guembsalitroidas higginsi (Bolli)
Genus: Subbotina Brotezen & Pozarsk, 19681
Subbotina Inequispira (Subbatina)
Subbotina linaperta (Finlay)
Subbotina senni {Beckmann)
Superfamily GLOBIGERINACEA
Family: Hastigerinidae Bolli, Loeblich & Tappan, 1957
Genus: Hastigerina Thomson, 1876
Hastigerina bolivariana {Petters)
Genus: Pseusdohastigerina Blow & Banner, 1859
Pseudohastigering wilcoxensis [Cushman & Ponfon)
Superfamily NUMMULITACEA
Family: Nummulitidas de Balainville, 1827
Genus: Nummulites Lamarck, 1801
Mummulites gizehensis (Forskal)

Dieka J. S 2006, 30, 17-40
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Superfamily ROTALIACEA
Family: Rotaliidae Ehrenberg, 1838
Genus Dictyoconus Blanckenhorn, 1500
Dictyoconus aegypliensis (Chapman)
The foliowing shor comments and selected synonyms are rather fragmentary. Besides, the
stratigraphic ranges of the most common plankionic foraminiferal species encountered here are
introduced (Fig. 4), Only the zonal foraminiferal species are discussed herein,
Genus: Acarinina Subbolina, 1953
Acarinina penfacamerala (Subboting)
{PL. 1. Fig. 8 In E| Dawoady, 2005)
18947 Globorodalia pentacamerata Subboting; VWeses., Nefl. MNavchno-lssbed, Geol,
Razved., VMIGRL., P. 128, P1. 7, figs. 12-17, pl. 9, figs.  24-28.
1680 Acannina peniacamerala (Subbotina) — Benjamini; J. Paleont;, 54: 339, pl. 1, figs.
1517,
Ramarks: Bandy (1964} suggested that Globorolalla pentacamerala Subboling 15 a junior

synonym of G. aspensls Colom.
Siratigraphic range: The species was first described from the later pant of the early Eocene in
northem Caucasus, i is used 85 a zonal index ranging throughout the early and middle Eocens.
This form has been reported from the early Eocene (late early Eocene) in the studied sections.
Genus: Nurmmulites Lamarck, 1801
MNummultes gizehensis (Forskal)
(PL 4 Figs. 1,2, PL5 Flg. 2)
1930 Nummulites gizehensis (Forskal) — Cuvillier, pl. X1V, fig. 2: pl. XIV. fig. 7.
1951 Nummulites glizaheansis (Forskal) = Said, p. 120, figs. 2-8.
1872 Nummulftes gizehensis (Forskal) = Blondeau. p. 151. PL 26. figs.
1681 Nummulites glzehensis (Forskal) — Schaub, p. 115, pl. 38, figs. 37-40; pl. 37, fig. 5.
Remarks: Mummulites gizehensis (Forskal) was ordginally created by Forskal in 1775 as
spaches: Maullus (7) glzahensis (amang the Testacea fossilia Kahlrensia), Later i was named
M. gizehensis (Forskal). This species was studied by de La Harpe (1883), Cuvillier (1930), Said
(1951). He recognized eight specles: - N, ehrenbergt, N. Iyelll, N. champaollioni, N. pachoi, N.
Zitteli, N. viquisnell and M. caillaudi in addiion to the proper M. gizehansis,
Genus Diclyoconus Blanckenharn, 1900
Dictyoconus asgyptiensis (Chapman)
(PLB, Fig. 4.)
1825 Diclyoconus aegypliensis {Chapman) - Silvestr, p. 43. fig. 10
1831 Dictyoconus apgypliensis (Chapman) - Muttall & Brighton p, 75, pl. 4, Figs, 4-8
Remarks: According to Blanckenhorn, 1900; Diciyoconus aegyplensis (Chapman) characterizes
the Unler Mokatiam Ober gizehonsis Stufle® which he considered il 1o represent the upper part
of Middle Eoceéne. |n the présent study, this zone is found at the top of section (I} Wadi EI
Agramilya (32 m thick),

MICROFACIES STUDIES

The hard beds, which are unfavorable for any appropriate washing lechniques, were Lhin
sectioned and studied for their microfaces. A series of monographs were published dealing with
microfacies of many parts of the wordd (Misik. 1986, Howritz & Potter, 1971, Scholle. 1978 and
Flugel, 1982). In Egypl, several authors were engaged in the Tertiary microfacies including:
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Ismall & Sellm (1967); Barakat & Fahmy (1988); Barakat & El-Dawoody (1975); EFDawoody &
Morsi (1988) are the most prominent.

The terminology proposed by Folk (1962) and Dunham (18562) in describing the different
carbonate rock types is followed in the present study, Dunham's calssification is essentially
texiural and Is most valuable when used in a purely descriptive way for lithified rocks. Textutal
maturity is implied in that the leasi mature vaneties are richer in mud matrx. However,
dapositional deductions based on these textural characters alone need greal care.

In this study the main bulk of the sampled beds examined are allochemical rocks (hawving >
10 % allochems). These are either micro-crystalline allochemical rocks (in which the
microcrystalline ooze matrix > sparry calcile cement) or spamy allochemical rocks (in which the
sparry calcite cement > microcrystalline ooze matrix), If the rock includes a large proportion of
orpanic remains, it is classified either as “Biomicrite® or “Biosparite® respeciively.
Biomicrosparite i& a combination of both Biomicrite and Biosparite. Rocks consisting of
microcrystalling ooze with 1 = 10 % scattered fossils are termed “Fossiliferous micrites®.

The indurated interbeds were thin-sectioned and microscopically examinad. The study of
such rock samples was found necessary to throw more light an the évolutionary history of the
sedimentation basin (Folk, 1958, 1962). The palecenvironmenial conditions thal prevailed
during sedimentation of the different lithostratigraphic units were interpreted,

{i} Early Eocena (Upper Ypresian):
1- Foraminiieral Biomicile
(pl. 3, figs. 1-8, pl. 5. figs. 3,4)

The rock is dark greyish yellow, cryptocrystalne, fine grained, heghly argillaceous, fossiliferous
with plankionic species (Acarinina Morozovella and Globigerina spp), logether with some
benthonic forms and undifferentialed ofganic ramalns

This blomicrite facies is recorded majnly in the Minia Formation (late early Eocene) and in
some samples of the Gabal Hof Formation. The foraminiferal biomicrite association suggests an
open marine condition (outer neritic) environment where no coarser temigenous material is
accumulated.,
Middie Eocene Microfacies
(i) Lowwar = Middle Lutletian:

2= Dparculing & Discocycling Biomicrte
(pl. 5, figs, 5.8)

The rock 5 composed, of white, chalky, foraminiferal biamicrite, whally composed, of large
foraminifera espacially Alvedling frumentiformis Schwager, Operculing praespira Douvilie,
Discocycling sp. and Mummulites sp. In less abundance, and some small unidentifiable
foraminifera embedded in a Mne grained, and well sorted micnte. Quartz grains are distributed in
the ground mass but less frequent in the lower lovels of this rock wnit, They are rounded lo
subrounded, sighlly turbid and Imegulardy scallered The rock Is faidy well soded and
dolomitized in par,

This biomicrite was reported in tha southeastern comer of Gebel Abou Treifiva, It belongs to
the Lower Lutetlan (Barakat & Abou Khadrah, 1871) recorded in the Caing - Suvez distrlet, To the
south, in Wadi El Agramiya section, such a facies was dated back to Lower = Middle Lufetian,

The nature of this association reflacts depasition in a faidy warm, well aenated and shallow
io reefal environment, This is |ustified by the abundance of large foraminilera as well &5 the
occurrence of well sorled quarz grains which are denved from a nearby |andmass,

Doeita J. Sci 2004, A0, 17-40
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3- Nummalitic (Numules glzenensis) Biomicnte
{pd. 4, figs. 1-3, pl. 5, figs. 1.2, pl. 6, figs. 1,2)

The rock is grey fo yellowish grey, somatimes grayish white, very hard, coarse grained, highly
dolomitized and nummulitic. It is packed with Nummulites gizehensis (Forskal), Nummulites
perforatus, Mummulites beaumont] D'Archiac & Haime and other species, small Foraminifera
are also common In the matrix. Lamellibranch fragments, Osiracods together with minute
undifferentiated organic remains are mel with. Allochems @nd fauna exhibit no proper
orentation.

Typical Nummulites glzehensis biomicrites are recorded in G. Hol Formation in both studied
saclions. The Nummulites gizehensis blomicrites occur above the planktonic forminiferal
Acannina pentacamerata Zone in the whole section.

Such a type of faunal association reflects a reefal envirenment which have been strongly

affected by waler agitation caused by waves on a reef body.
&- Nummulitic (Nummulites gizehensis) Biosparite
(pl. 4, fig. 4, pl. &, fig. 3)

The rock is yellowish white, ranging In grain size from medium calcarinite 1o fine calcinudite.
Large foraminifera are the most abundant. being represented by Nummulites gizehensis
(Forskal), Nummulites beaumonti D'Archiac & Haime, Nummulites discorbinus (Schiotheim) and
Mummulites spp. Corals, Bryozoa and Lameliibranch fragments are noliceable. Aliochems and
fauna exhibit no preferable orentalion.

This bicsparite Is known in Wadi El Agramiya, Sample no. 81 interbadded with Nummulites
pizehensis blomicrite of the same section.

This association reflects deposition in a relatively shallow lo reefal environment thal have
been affacted by high level of energy caused by waves

5. Foraminifaral Bilosgardé

The rock Is chalky white, maderately hard and coarse gralned in texture. Clusters of Nummulites
spp. and Operculina sp. predominate. Small foraminifera are common. Echinoid remains
logeiher with Bryozoa and Ostracods are slso encouniered. Allochems and fauna show no
preferable orlentation. This blosparite is known only in the Wadi El Gena section wilhin the
Mummuliles gizehensis Zona [samphe No, 286).

This association reflects marine environment of Shallow nerlic zene with well ventitated
warm sea floor of normal salinily. Secondary crystallization is probably attributed to ascending
hydrothermal solutions.

{iii) Upper Lutetian:
€. Foraminiferal Biomicrosparite
{pl. 6, figs, 4-6)

The rock is yellowish white, moderately hard, slightly sandy, fine grained, fossiliférous and
nummulitic. The rock possesses abundant vosds filled with secondary calcite grains. Canalicular
skalelon, chambers and the proloculum of many nummulitic species are filled with calcite
crystals. The microfacies Is fossiliferous with Nummulites sp, Operculina sp. Miliclidae,
Fabularia sp and Dictyoconus aegyptiensis (Chapman). Recrystalline sparry calciltes are rarely
represented, The grainsione associtaion is recorded in G. Hof and Observatory Formations.
small foraminifera and Osiracods are rare. Few echinold plates and Bryozoa are dissiminated
through out the matmx.

Delta J. Scil 20068, 30, 17- 40
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The foraminiferal blomicrosparite is known only in the Wadi El Agramiya seclion above the
Nummulites glzenensis Zone (sample no G8). This association reflects marine environment of
shallow neritic zone with well ventllated warm sea foor of normal salinity.

The following, paragraphs are concemed with ihe ralationship between the organisms med
with in thin sections and their habital medium. This palesccological analyses elucidate the
conditions under which sedimentation took place. Mareaver, fossil organisms and the sediments
in which they are embedded ane frequently good Indicaters for the evaluation and adaptation of
the omganisms 1o the conditions that dominated during their life (Hecker, 1885). Wadi El
Cenal. El Agramiya section embraces ihe stratigraphic interval betwean the eary Eocene
(Upper Ypresian) and the middie Eocens (Uipper Lutetain),

The early Eccene (Upper Ypresian) of both sections along west in North Galala Plateau is
represented by open maring facies wilh plankionlc elements, few benthonics and
undifferentialed organic remains. This outer nenlic facies dominated this region. Similar
sequence of facies, imespective of aging, was pointed out in Ezz El-Orban arca (Barakal &
Fahmy, 1968).

The Lower Lutetian of Abou Trelfiya area {Calro - Suez district) | characterized by reefal lo
inner neritic facies. This reflects gradual shallowing of the sea where large Forams, miliofids and
Bryozoa have been accumulated, This biscommunities include the fore - reef association which
denote a transitional zone ex|sting between the lower ouler nertic zone and the upper back reaf
{acies of shallower condition In the beft of lurbulent water,

During the middie Eocene (Lower - Upper Lutetian), in Abou Treifiya & south in the studied
sections, more shallowing took place and the gccumance of shallow 1o proper reefal facies is
detected. This environment has been affected, by a modarately energelic mredivm whord good
Mlumination, betler food and Oxygen are the modst diagnostics. Intermittent short lived misrine
encroachment and retreat took place and resulled in the formation of alternating thin badded
micrites and biomicrites with remarkable percent of clastics. The micrites and biomicrites
anclose minule admixture of calcareous matter and plankionic elements reflecting deep
conditions. By retreat, shallowing is repeated again and iil-bedded bloherms of molluscan shell
fragmenis with few large Forams have been accumulated under aerated warm sea of normal
salinity.

Daita 4. Sei. 2006, 30, 1740
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SUMMARY AND COMNCLUSIONS

The investigation of the eardy and middie Eocene succession of Wadi El Qena (Sec. i) and
Wadi El Agramiya (Sec. |) surfaca sections In wesi El Galala El-Baharia area, north Eastern
Desert, was undedaken. This lead 1o the classification of such succession [nto the following
reck straligraphic units; arranged from top (o base as:

3- Dbservaloray Fm.)

2= G, Hof Formation ) Mokattam Fomation

1= Minia Formation

Thasa reck unis have a regicnal distribution and be wused &5 a basis for detalled mapping.

This succession was zoned on the basis of i1 foraminiferal content. The proposed rones
were comelated with those recognized in other parts of the world, arranged from lop to base
as:

3- Dietyoconus asgypliansis 2ona )
2= Mummulites gizehengis Zono ) L-U. Lulstian
1- Acarining pantacamerala Zone U, Ypresian

The study of stratigraphic ranges of the nannofassils found conlempora-neous with thesa
planktonkz and large foraminifera in such succession aided In  delineating throo
microblostratigraphic zones, These zones were equaled with the nannobiozones through o
high' resolutlon biesiratigraphy., Further-more, both biostratigraphic zonations were
correlatable with cormesponding successions in oiher pars of the world,

This sornt of study mesults in & number of inleresting conclusions:

1. This led to the idenlification of twenly species and subspecies of plankianic
foraminifera balonging to aight genera as well as six microfacies associntions ware
also indantifled and their ranges were glven (Figs, 4,5)

2. The lowes! formation cropping oul in the studied region is al Wadi EI Qena / W, El
Agramiya section. This is the Minla Formation which may be dated; on the basis of
microfossils (Acarinina pentacamerata Zone) and of nannofossils, as of Upper
Yprosian age.

3, The Nummulites gizehensis Zone is equated with the upper parl of Discoaster
sublodoensis Zone logether with the overlying zone devoid of nannofossils in Galtal
Hof Fm. denoling a L.-M. Lutetian age. The upper Dictyoconus aegypliensis Zone in
Observatory Fm. is of Upper Lutelian age.

4. B was possible from the Etho- and biofacies studies 1o recagnize the dapositional
environments of the different formations. The Late Early Eocene (Ypresian) of the
studied sections (Wadi El Qeng and Wadi El Agramiya) is relatively open maring
sediments {deep marine) as suggesled by the common occumence of planktonic
foraminifara (globorotalids and globigerinids), such as Acarnina, Morozovella,
Truncorataloides, Globigarina and Subbolina. The benthonlcs are relatively rare in
deaper maring environmenl. The sediments wera probably lald down in the upper
bathyal bathymetric zone.

2. The Lower = Middle and Upper Lutelian ages in ihe studied seclions were
characterized by reefal environment as indicated by the presence of frequent large
foraminifera of the genera Nummulites, Operculina, Discocyclina, Fabularia, Miliolidae
and Dictyoconus embedded in carbanate {acies,

& Open maring (ouler bathyal zone) incuding plankionic foraminifera

Delta ) Sel 2006, 30, 17-40
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b- Shallow marnine (Middle and ouler nertic zone) includes large foraminifera
(Mummuliles Discocycling, Oparculina)

= Shallow manne Gnaner pentic zoned Included in the top of sadlion I
(Dictyoconus, Fabularia, Miliclidag),

B, Tho detadled comedation of the lithostraigraphic units as well as the planktonic and
large foraminiteral zones of the studied sections makes possible the more accurate
comelation of other Eady Todiary sections in Egyp (fig. &).
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