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A B S T R A C T 

The Permo-Carboniferous succession in the Gulf of Suez région is subdivi-

ded into: the Abu Thota Formation (Late Visean-Eatly Westphalian), the 

Abu Dutba Formarion (Middle Westphalian), and the idieimet Fotmation 

(Late Westphalian/Stephanian-Eatly Permian). The Abu Thora and Abu 

Durba formations of Sinai aie coeval with the Abu Da/ag Formation in the 

N o t t h e t n Galala. T h e Ahe imet F o t m a t i o n cor responds to the Ataqa 

Formation in the subsurface of the Gulf of Suez. Thèse clastic-dominated 

deposits teflect shallow subtidal, ptograding shoreline and fluviatile condi­

tions. They ovetlie confotmably open mâtine Early Carboniferous carbonares 

of the Um Bogma Formation and are overlain unconformably by continental 

ted bed succession of Late Petmian-Tt iass ic âge known as the Qiseib 

Fotmation. The whole Catboniferous-Permian succession in the région is 

bounded by two unconfoimities; a lower one resulted from the removal of 

the u n d e r l y i n g Ear ly Pa laeozo ic a n d the basai beds of t he Ea t ly 

Carboniferous, and an uppet one manifested by the partial érosion of the 

Petmo-Catboniferous deposits ftom the area. Sttatigraphic corrélations with 

équivalent units tecotded from the southern Peri-Tethyan basins indicate 

that gteat ateas of Not th Africa and the Neat East wete situated neat the 

s o u t h e t n m a t g i n of t he T e t h y a n seaway d u t i n g m o s t of t he Late 

Catboniferous-Early Petmian time. 
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R É S U M É 

Les affleurements d'âge carbonifère et permien de la région du golfe de Suez, 

Egypte : codification et corrélation stratigraphique. La succession permo-carbo-

nifère dans la région du golfe de Suez est subdivisée en : la Formation Abu 

Thora (Viséen supérieur-Westphalien inférieur), la Formation Abu Durba 

(Westphalien moyen) et la Formation Aheimer (Westphalien supérieur/ 

Stéphanien-Permien inférieur). Les formations Abu Thora et Abu Durba du 

Sinaï sont contemporaines de la Formation Abu Darag dans le Galala septen­

trional. La Formation Aheimer correspond à la Formation Ataqa en subsurfa­

ce dans le golfe de Suez. Ces dépôts à dominance élastique reflètent des 

conditions subtidales peu profondes, ligne de rivage et fluviatile. Ils reposent 

en conformité sur les carbonates marins ouverts d'âge carbonifère inférieur de 

la Formation Um Bogma et sont recouverts en discordance par une succes­

sion continentale à bancs rouges du Permien supérieur-Trias, la Formation 

Qiseib. La succession permo-carbonifère de la région est limitée par deux dis­

cordances : l'inférieure qui résulte de l'érosion du Paléozoïque inférieur et des 

bancs inférieurs du Carbonifère inférieur et la supérieure qui se manifeste par 

l'érosion partielle du Permo-Carbonifère dans la région. Des corrélations 

stratigraphiques avec les bassins du domaine Sud péritéthysien indiquent que 

le Nord de l'Afrique et le Proche-Orient étaient situés près de la marge sud 

de la Téthys pendant le Carbonifère supérieur et le Permien inférieur. 

I N T R O D U C T I O N 

O f the Palaeozoic of Egypt , the Carboni fe rous-

Permian rocks are sporadically exposed on b o t h 

sides of the Gul f of Suez. G o o d outcrops are stu-

d i e d f r o m w e s t - c e n t r a l S ina i a t U m B o g m a , 

W a d i Fei ran a n d A b u D u r b a , a n d west of t he 

gulf in the N o r t h e r n Galala, A b u Darag , W a d i 

Araba a n d in W a d i E l -Dakhe l (Fig. 1). Desp i te 

n u m e r o u s inves t iga t ions over t h e last cen tury , 

s t ra t igraphie corréla t ions of the Late Palaeozoic 

successions in the région remained controversial 

a n d d i f fé ren t l i t h o s t r a t i g r a p h i c s c h e m e s have 

been p roposed by various au thors (Fig. 2 ) . T h e 

s u m m a r y of s t r a t i g r a p h i e s u b d i v i s i o n s o f t h e 

Palaeozoic rocks in Egypt ou t l ined by Abdal lah 

(1992) emphasises the great d i spute between dif­

férent authors conce rn ing some of the rock uni ts . 

T h e ob jec t ive of th is p a p e r is twofo ld : (1) to 

b r ing toge ther in a single d o c u m e n t a c o m p r e -

hensive s u m m a r y of w h a t is n o w k n o w n of the 

s t r a t ig raphy of t he P e r m o - C a r b o n i f e r o u s rocks 

exposed in the G u l f of Suez région and to esta-

blish a unified s t ra t igraphie scheme, a n d (2) to 

correlate this succession wi th synchronous uni ts 

k n o w n from other countr ies in the M i d d l e East. 

M u c h o f t h e t e x t is d e v o t e d t o a s y s t e m a t i c 

account of the s t ra t igraphie classification of the 

Permo-Carboni fe rous in the area. W i t h i n indivi-

dual s trat igraphie uni ts , local rock séquences are 

described a n d illustrated. Thèse local sections are 

r e l a t e d t o each o t h e r a n d to é q u i v a l e n t r o c k 

s é q u e n c e s o u t s i d e t h e G u l f of Suez r é g i o n to 

depict the d is t r ibu t ion , latéral changes, âge a n d 

gaps in t h e s t r a t i g r a p h i e r e c o r d n e c e s s a r y t o 

unravel ing the géologie his tory of the région. 

T h e l i terature deal ing wi th the subject has been 

recently reviewed a n d the his tory of the palaeon-

to log ica l r e sea rch has b e e n o u t l i n e d by K o r a 

( 1 9 9 5 a , b ) . T h e r e f o r e , o n l y s o m e s ign i f i c an t 

p u b l i c a t i o n s are c i ted he r e in . Macrof lo ra l élé­

ment s are quo ted from Lejal-Nicol (1990) w h e -

reas t he microf lora l assemblages are c o n c l u d e d 

from Kora (1993) . Also, the mic ro - a n d macro-

fauna are s u m m e d u p f rom the works of Kora 

(1989) , Kora & M a n s o u r ( 1 9 9 1 , 1992) a n d Kora 

(1992) wh ich are uti l izing some data from earlier 

l i t e r a t u r e . T h e p r é s e n t s t u d y has a lso g a i n e d 

m u c h f rom the t e c t o n o - s e d i m e n t a r y synthes is 

and faciès in terpré ta t ions given by Issawi & Jux 
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Permo-Carboniferous of the Gulf of Suez (Egypt) 

FIG. 1. — Location map of Permo-Carboniferous outcrops (hatched areas) in the Gulf of Suez région. 

( 1 9 8 2 ) , J u x & Issawi ( 1 9 8 3 ) , Kee ley ( 1 9 8 9 ) , 

A b d a l l a h et al. ( 1 9 9 2 ) , D a r w i s h ( 1 9 9 2 ) , 

Weissbrod (1994) and Issawi (1996) . 

However , m a n y gaps still exist a n d the présent 

b i o s t r a t i g t a p h i e z o n a t i o n is o n l y t e n t a t i v e . 

Obviously , thèse successions need to be closely 

invest igated to look for m o r e reliable fossils in 

thèse rarely fossiliferous clast ic-dominated succes­

s ions . Sca t te red land mines dr i f ted in t he area 

partly make it dangerous. Nevertheless, the d o m i ­

nan t depositional envi ronments could be conclud-

ed from macro - and microfacies in terpré ta t ions . 

T h e b ios t ra t igraphy of the Eat ly Carbon i fe rous 

r i ch ly foss i l i ferous c a r b o n a t e s o f U m B o g m a 

Format ion is no t included in this study. 

L I T H O S T R A T I G R A P H Y 

T h e Permo-Carboni fe rous succession exposed in 

the Gul f of Suez région consists mainly of sand­

s tones a n d shales in terca la t ing m i n o r s i l ts tones 

a n d sandy do los tones . In Sinai , this succession 

overlies conformably Early Carboni ferous carbo­

n a t e s é q u e n c e k n o w n as t h e U m B o g m a 

F o r m a t i o n . T h e P e r m o - C a r b o n i f e r o u s depos i t s 

are ove t l a in u n c o n f o r m a b l y e i t he r by P e r m o -

Triassic red beds of the Qise ib Forma t ion or by 

Early Cretaceous pebbly sandstones of the M a l h a 

Format ion . 

T h e first pr ior i ty of this s tudy was to establish a 

reliable s t ra t igraphy. T h e sugges ted l i thos t ra t i -
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graph ie scheme is fundamenta l ly a compi l a t i on 

of the works of Abdallah & El Ad indan i (1965) 

a n d K o r a ( 1 9 9 2 , 1 9 9 5 a , b ) . T h e s t t a t i g r a p h y 

adopted here is partly based on and suppor ted by 

some palaeontological a n d palynological studies 

carried ou t by the au thor as well as o ther wotke ts 

on the Palaeozoic of Egypt and adjacent countries. 

T h e Carboni fe rous clastic succession of Sinai is 

subd iv ided in to the A b u T h o r a F o r m a t i o n a n d 

the overlying A b u D u r b a Forma t ion . Equivalent 

rocks exposed on the weste tn side of the Gu l f of 

Suez are ove t la in by the P e t m o - C a t b o n i f e r o u s 

A h e i m e r F o r m a t i o n . T h e fo l lowing c o m m e n t s 

summar ize the characteristics of thèse l i thostrat i ­

graphic uni ts . 

A B U T H O R A F O R M A T I O N 

Nomenclature 

T h i s un i t refers to the Late Carboni fe rous sand­

s tone described by Bail (1916) from west-central 

S ina i . It was g iven d i f fé ren t n a m e s i n c l u d i n g 

Ataka Séries (Kos tandi 1959) , u p p e r s ands tone 

f o r m a t i o n ( O m a r a & S c h u l t z 1 9 6 5 ) , A t a q a 

Forma t ion (Weissbrod 1969; Said 1 9 7 1 ; Klitzsch 

1990) , Ataqa G r o u p - E l -Hashash , Maghare t El 

Ma iah a n d A b u Za rab format ions (Soliman & El 

Fe touh 1969) - , lower par t of El T i h Sands tone 

( O m a r a 1 9 7 1 ) , A b u T h o r a F o r m a t i o n 

(Weissbrod 1 9 8 0 ; Kora 1984) a n d A b u T h o r a 

M e m b e r of Rod El H a m a l Fo rma t ion (Beleity et 

al. 1986) . In the N o r t h e r n Wad i Q e n a - W a d i El-

D a k h e l , é q u i v a l e n t d e p o s i t s w e r e n a m e d G i l f 

Fo rma t ion (Issawi & Jux 1982) a n d Somr El Q a a 

Fo rma t ion (Klitzsch 1990) . 

Recent ly , t he n a m e A b u T h o r a F o r m a t i o n has 

g a i n e d w i d e a c c e p t a n c e a n d was s u b s e q u e n t l y 

used by mos t investigatots, e.g. El Shatkawi et al. 

( 1 9 9 0 ) , M o r s y et al. ( 1 9 9 2 ) , A b d a l l a h et al. 

( 1 9 9 2 ) , E l - F a w a l ( 1 9 9 4 ) , K o r a ( 1 9 9 2 , 1 9 9 3 , 

1 9 9 5 a , b ) , El A g a m i ( 1 9 9 6 ) a n d El S h e r b i n i 

(1996) . 

Type section and locality 

W a d i A b u T h o r a ( l a r . 2 9 ° 0 2 ' N a n d l o n g . 

3 3 ° 2 4 ' E ) , nea r U m B o g m a , wes t - cen t r a l Sinai 

wi th a thickness of 190 m . Weissbrod (1969) dis­

t i n g u i s h e d t w o m e m b e r s o f r he f o r m a t i o n : a 

sandy-clayey m e m b e r at base and a sandy-quar t -

zitic m e m b e r at top . 

Référence sections 

A b u Rode iy im boreholes on the sou the rn side of 

Wadi El H o m m u r , n o r t h of U m Bogma (200 m 

th ick) . A second référence sec t ion is measu red 

near W a d i Sidri (80 m th ick) a n d a t h i r d o n e 

(68 m t h i c k ) is s t u d i e d f r o m W a d i N i d i a El 

Samra o n the s o u t h e r n side of W a d i Feiran. A 

f o u r t h less d e v e l o p e d référence sec t ion (50 m 

thick) is recorded from Gabal E k m a in the A b u 

D u r b a area (Fig. 3) . 

Boundaries 

I n t h e U m B o g m a a r e a , t h e A b u T h o t a 

F o r m a t i o n o v e r l i e s c o n f o r m a b l y t h e E a r l y 

C a r b o n i f e r o u s d o l o s t o n e s o f U m B o g m a 

F o r m a t i o n a n d u n d e r l i e s u n c o n f o r m a b l y t h e 

P e r m o - T r i a s s i c t e d b e d s of Q i s e i b F o t m a t i o n 

w i t h a local basalt ic in t rus ion in -be tween . T h e 

b a s a l t i c r o c k s o f F a r s h E l - A z r a q , W a d i A b u 

N a t a s h a n d W a d i B u d r a are r e l a t e d to E a r l y 

T r i a s s i c - M i d d l e J u r a s s i c v o l c a n i c p h a s e s 

(Weissbrod 1969; Saleeb-Roufaiel et al. 1989) . 

In A b u D u r b a a n d Wad i Nid ia El Samra to the 

south of Wad i Feiran, the A b u T h o r a Forma t ion 

overlies u n c o n f o r m a b l y Ear ly Palaeozoic sand­

s t o n e s w i t h a t h i n c o n g l o m e t a t i c b e d a t t h e 

contact . In that par t icular area, the format ion is 

ovetlain conformably by the Carboni ferous shaly 

succession of A b u D u r b a Forma t ion (Fig. 3) . In 

Wadi E l -Dakhel of the n o r t h Eastern Désert , the 

A b u T h o r a Fo rma t ion is unconfo rmab ly overlain 

b y E a r l y C r e t a c e o u s c l a s t i c s o f t h e M a l h a 

F o t m a t i o n (Fig. 4) , teflecting a wider t ime gap of 

the u n c o n f o r m i t y t h a n tha t présent in the type 

atea (Abdallah et al. 1992) . 

Description 

T h i s is a d o m i n a n t l y l i gh t - co lou red s a n d s t o n e 

succession wi th occasional dark b rown and yello-

wish b r o w n layers, a l t e rna t ing w i t h silty shales 

and kaolinit ic claystones, ca tbonaceous in places. 

T h e format ion could be subdivided in to a lower 

" k a o l i n / c o a l - b e a r i n g " m e m b e r a n d an u p p e r 

"glass sand" member . 

T h e lower m e m b e r is d i s t r ibu ted ail over west-

central Sinai, decreasing in thickness from 140 m 

in t he U m B o g m a area to a b o u t 7 0 m in t h e 

W a d i Feiran area a n d 50 m in the A b u D u r b a 

area (Fig. 3) . Th i s m e m b e r is m a d e up of p inkish 
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whi te a n d yellow th ick-bedded sandstones inter-

calating some m u d s t o n e s and shales. Cross bed-

ding, main ly of the tabula i -p lanar type, b u t also 

wedge a n d convolu te b e d d i n g ate observed. T h e 

planar sets are 5 0 - 1 0 0 c m in thickness, 2 -3 m in 

length a n d generally d ip 20°-30° towards no r th . 

Ripple ma tks a n d flat hor izonta l l amina t ions are 

observed in the fine silty intercalat ions near the 

top of the m e m b e t . At Wadi N i d i a El Samra to 

the sou th of W a d i Feiran, the basai p a n of this 

m e m b e r i n c l u d e s 3 m t h i c k b i t u r b a t e d sha le 

layer overlying direct ly the cong lomera t i c b a n d 

separa t ing t he A b u T h o r a F o r m a t i o n f rom the 

Eat ly Palaeozoic clastics. 

T w o c a r b o n a c e o u s s h a l e h o r i z o n s w i t h coa l 

s t r eaks w e r e r e c o t d e d f t o m t h e c o n t i n u o u s l y 

cored succession of the A b u Rode iy im boreholes 

in the n o r t h e r n U m Bogma area. T h e lower level 

is abou t 17 m th ick directly ovetlying the mar ly 

dolos tones of U m Bogma Fo rma t ion . A kaolini-

tic c laystone bed (3 m thick) is recorded in an 

interval abou t 2 0 m above it. T h e upper carbo­

naceous shale bed is 100 m above the lower one . 

It varies in thickness be tween 3 a n d 20 m a n d is 

under ly ing directly the uppe r "glass sand" m e m ­

ber. At Wadi A b u T h o r a , the lower carbonaceous 

sha le i n t e t c a l a t i o n (9 m t h i c k ) a p p e a r s s o m e 

70 m above the U m B o g m a dolos tones a n d the 

u p p e t clay is 3 0 m above it . T h e kao l i n beds 

exploi ted at W a d i K h a b o b a a n d Gaba l H a z b a r in 

the U m B o g m a area are s t ra t igraphica l ly lower 

than tha t in Wad i Sidri area. T h i s indicates that 

the kaolini t ic claystones a n d ca tbonaceous shale 

h o r i z o n s in t h e A b u T h o r a F o r m a t i o n are n o t 

confined to a certain level in the format ion . 

T h e sandstone-kaol in i t ic m u d s t o n e faciès of the 

lower m e m b e r of A b u T h o r a F o r m a t i o n in the 

U m Bogma a n d Wad i Feiran areas yielded badly 

preserved b r a c h i o p o d s a n d m a r i n e ichnofossi ls 

i n d i c a t i n g a r e m n a n t o f t h e s h a l l o w m a r i n e 

c o n d i t i o n s t h a t p r e v a i l e d e a r l i e r i n t h e 

C a r b o n i f e r o u s d u r i n g d é p o s i t i o n o f t h e U m 

Bogma carbonates . T h e carbonaceous shale hor i ­

zons yielded l ep idodendro id flora a n d miospores 

of p t e r i d o p h y t i c affinity. T h u s , t h e l i t h o - a n d 

biofacies encoun te red reflect gradat ional envi ron-

m e n t s be tween coastal m a r i n e , s w a m p y del ta ic 

a n d fluviatile (Fig. 5). 

T h e u p p e r "glass s a n d " m e m b e r is r e c o r d e d 

essentially from the central and n o r t h e r n parts of 

the U m Bogma area wi th an avetage thickness of 

60 m . Glass sand is c u n e n t l y explo i ted at U m 

Rodeiy im, El Q o t a n d Wad i Khaboba . It is also 

quarr ied from the n o r t h e r n Wad i Q e n a - W a d i El-

Dakhe l stretch in the Eastern Déser t . T h i s m e m ­

ber was n o t recorded from Wad i Feiran a n d A b u 

D u r b a areas d u e to érosion or even non-depos i -

t ion. T h e quarr ied wh i t e sand intetval is usually 

in t h e r a n g e of 4 - 1 0 m of f r iable c lean we l l -

s o r t e d a n d r o u n d e d m é d i u m to fine g r a i n e d 

qua t z i t i c s a n d s t o n e . M a n y s a n d s t o n e beds are 

structureless, deeply wea the ted a n d conta in nei-

ther clays no r carbonates , bu t enclose some gra­

n u l e s a n d c o a r s e s a n d g r a i n s . T h e w h i t e 

sands tones are in places irregularly- to tabular -

planar cross bedded . Badly preserved mo u l d s a n d 

casts of i nde te rmina te pelecypod a n d b rach iopod 

remains were recorded from the weakly Consoli­

da ted b i o t u t b a t e d sandstones of W a d i K h a b o b a 

near U m Bogma a n d Wad i E l -Dakhel in the nor­

t he rn Eas te rn Déser t , reflecting the d o m i n a n c e 

of m a r g i n a l m a r i n e a n d fluviatile depos i t i ona l 

env i ronments . 

Fossil content and âge 

T h e A b u T h o r a Fo rma t ion conta ins faunal a n d 

floral é léments . A Late Visean-Ear ly N a m u r i a n 

m a r i n e m a c r o i n v e r t e b r a t e fauna i n c l u d i n g the 

b rach iopod Orthotetes subglobosus Gif ty (Fig. 5) 

and the hyd tozoan Plectodiscus sp. was described 

from the kaol in i t i c m u d s t o n e h o r i z o n at W a d i 

K h a b o b a in the U m Bogma area (Kora 1992) . A 

marg ina l m a r i n e t h a n a t o c o e n o s i s was recorded 

from the whi te sands tone of Wad i E l -Dakhe l in 

the n o r t h Eas tern Dése r t (Jux & Issawi 1983) . 

M o s t c o m m o n is t h e b r a c k i s h t o f r e sh -wa te r 

pe lecypod Anthraconaia T r u e m a n et Weir ; next 

co rnes t y p i c a l m â t i n e m o l l u s c s {Bellerophon 

M o n t f o r t , Cypricardella H a l l , Edmondia D e 

K o n i n c k , e t c . ) a n d r a r e b r a c h i o p o d s 

[Dictyoclostus M u i r - W o o d , Schizophoria King and 

Rhipidomella Oeh le r t ) . 

I n t h e W a d i F e i r a n a r e a , t h e A b u T h o r a 

F o r m a t i o n has y ie lded a b r o a d var ie ty of t race 

fossils of wh ich three forms d o have s trat igraphie 

p o t e n t i a l : Cruziana carbonaria S e i l a c h e r , 

ïCruziana costata Sei lacher a n d Margaritichnus 

reptilis (Bandel) . Accord ing to Seilacher (1990) , 
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the Margaritichnus spéc imen from Sinai is ident i -

cal in form a n d size wi th material from the Late 

Carboni ferous of N o r t h America . 

In the U m Bogma area, the atgillaceous hor izons 

of the A b u T h o r a Fo rma t ion yielded rare finely 

agg lu t ina ted to g ranu la ted calcareous fo ramin i -

fers be longing to species of Lugtonia C u m m i n g s , 

Nodosinella Brady a n d Earlandinita C u m m i n g s 

which range t h r o u g h mos t of the Carboni fe rous . 

However, an archaediscid foraminiferal assembla­

ge was described from équivalent deposits inclu­

d e d i n t h e b a s a i p a r t o f t h e A b u D a t a g 

F o r m a t i o n o n t h e w e s t e r n s ide of t he G u l f of 

Suez (Kora 1 9 9 5 b ) . T h e fossil spec t r a in t h a t 

i n t e rva l i n c l u d e Archaediscus karreri, A. spira, 

A. ex gr. akchimensis a n d Asteroarchaediscus ex gr. 

rugosus, p o i n t i n g t o a l a t e s t V i s e a n - e a r l i e s t 

N a m u r i a n t ransi t ion. 

P lan t remains have l ong been k n o w n from the 

A b u T h o r a F o r m a t i o n (Fig. 5 ) . T h è s e cons i s t 

essentially of s tem, root a n d leaf impressions of 

Lepidodendron, Lepidodendropsis, Lepidophloios, 

Knorria, Sigillaria, Calamités, Bathrodendron, 

Noeggeratbia, erc. a n d were recorded main ly from 

t h e U m B o g m a area in S ina i . S e w a r d ( 1 9 3 2 ) 

reporred tha t the Sinai fossils m i g h t be long to a 

flora tha t f lourished n o t far f rom the s o u t h e t n 

shote of the Tethys Sea in t he lat ter par t of the 

Early Carboni ferous or in the early stages of the 

Late Carboni ferous . Similarly, Lejal-Nicol (1990) 

c o n c l u d e d a L a t e V i s e a n - N a m u r i a n âge for a 

similar assemblage recorded at Wad i M u k a t t a b in 

the Wad i Feiran area. 

Pa lynomorphs were repeatedly recorded from the 

A b u T h o r a F o r m a t i o n . Recent ly , Kora ( 1 9 9 3 ) 

de sc r ibed t w o m i o s p o r e assemblages f rom t h e 

c a r b o n a c e o u s sha le h o t i z o n s i n t e t c a l a t i n g t h e 

l o w e r m e m b e r o f t h e f o r m a t i o n in t h e A b u 

Rode iy im boreholes . Assemblage Z o n e A is res-

tr icted to the basai par t of the format ion a n d is 

c h a r a c t e t i s e d b y t h e c o m m o n p r é s e n c e o f 

Raistrickia nigra, Spelaeotriletes owensi, 

Dibolisporites montuosus, Retusotriletes incohatus 

a n d Vallatisporites ciliaris s u g g e s t i n g a L a t e 

Visean âge. Assemblage Z o n e B is restr ic ted to 

the 20 m interval just below the glass sand m e m ­

ber wi th a rich microflora inc lud ing Raistrickia 

fulva, Laevigatosporites vulgaris, Endosporites glo-

biformis, Lophotriletes gibbosus a n d Verruco-

sisporites donarii ind ica t ing an âge ranging from 

N a m u r i a n C to Wes tpha l ian A. 

Géographie distribution and local corrélation 

T h e A b u T h o r a Forma t ion is widely dis t r ibuted 

in the Gu l f of Suez région. In west-central Sinai, 

it is best developed in the central a n d n o r t h e t n 

parts of the U m Bogma area where it at tains its 

m a x i m u m th ickness ( 2 0 0 m ) . It ex t ends from 

W a d i El H o m m u r a n d t h e u p p e r r e a c h e s o f 

Wadi Khaboba , covering the b roken plain of El 

Q o r , a n d s t r e t c h e s ac ross G a b a l H a z b a r a n d 

G a b a l G h o r a b i b u t decreases to a th ickness of 

60 m in Gabal Raqaba eastwards. It is also well 

exposed in a rather na r row strip ex tending sou th -

wards t h r o u g h W a d i Budra , W a d i Sidr i , W a d i 

M u k a t t a b a n d c r o s s i n g W a d i Fe i r an to W a d i 

Nid ia El Samra . T h e Abu T h o r a F o r m a t i o n is 

reduced in thickness to abou t 50 m in the A b u 

D u r b a area (Fig. 3) . 

In the western side of the Gulf of Suez, the A b u 

T h o r a F o r m a t i o n as d e s c r i b e d h e r e i n , co r r e s ­

ponds to the lower m e m b e r (50 m thick) of the 

f o r m a t i o n descr ibed by A b d a l l a h et al. ( 1 9 9 2 ) 

from Wad i El -Dakhel in the environs of Sou the tn 

Ga l a l a . T h e i r u p p e r m e m b e r (20 m t h i c k ) is 

m o s t l y coeval w i t h t h e A b u D u r b a F o r m a t i o n 

descr ibed below. Similarly, rhe lower two uni t s 

( 1 0 0 m t h i c k ) o f t h e A b u D a r a g F o r m a t i o n 

(Abda l l ah & El A d i n d a n i 1965 ) are t i m e w i s e 

équivalent to the présent A b u T h o t a Format ion ; 

the over lying two un i t s (75 m th ick) represent 

essentially the shaly succession of the A b u D u r b a 

Format ion . Moreover, équivalent deposits to the 

A b u T h o r a Format ion were penet ra ted by drilling 

in Wadi Araba boreho le -1 , represented most ly by 

uni t 3 of H e r m i n a et al. (1983) . Th i s interval cor­

responds to the upper par t of N u b i a " C m e m b e r " 

in the classification adop ted by oil companies for 

the Gu l f of Suez wells. 

A B U D U R B A FORMATION 

Nomenclature 

A format ion status for this un i t was in t roduced 

b y S a i d ( 1 9 7 1 ) w h o n a m e d i t D u r b a B l a c k 

Shales or D u r b a Forma t ion (166 m thick) , after 

a l i thologie descr ipt ion given by Hassan (1967) 

t o a 122 m t h i c k s a n d s t o n e a n d foss i l i ferous 
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shale succession exposed in the A b u D u r b a area, 
Sinai. It is a s y n o n y m wi th the N u b i a "B m e m ­
ber" of the oil companies classification. T h i s un i t 
was incorrect ly referred to as A h e i m e t Fo rma t ion 
by Weissbrod (1980) , Issawi & Jux (1982) a n d 
Allant (1989) . Current ly , the n a m e "Abu D u r b a 
Format ion" is c o m m o n l y used by mos t investiga-
tors (Klitzsch 1990; Kora 1989 , 1992; El Agami 
1996; El Sherbini 1996 a n d Issawi 1996) . 

Type section and locality 
East of El Belayim Bay, in the vicini ty of Gabal 
A b u D u r b a , s o u t h w e s t e r n Sinai (lat. 2 8 ° 3 4 ' N 
a n d long. 3 3 ° 1 7 ' E) . A n o t h e r m i n o r locality was 
also found near the m o u t h of Wad i Fei tan on the 
eastern coast of the G u l f of Suez (Hassan 1967) . 

Référence sections 
T w o sec t ions were s t u d i e d f rom t h e t ype area 
(Kora 1 9 8 9 ) . T h e fitst ( 1 2 5 m th ick) ex tends 
t h r o u g h t h e s o u t h e r n s lopes o f G a b a l E k m a , 
immedia te ly to t he east of El Belayim Bay. T h e 
o ther section (120 m thick) was s tudied o n the 
r ight h a n d side at the en t rance of Wad i Feiran, 
facing the Petrobel oil fields. Two addi t iona l sec­
t ions are s tudied t h r o u g h o u t the présent w o r k in 
the Wad i Feiran area. T h e first (105 m thick) is 
measu ted nea t Wad i Sidri at its j u n c t i o n wi th the 
sou the rn Wadi Budra . T h e second (140 m thick) 
was collected from Wadi Nid ia El Samra near the 
contac t w i th the basement rocks o n the sou the tn 
side of W a d i Feiran (Fig. 3) . 

Boundaries 
In the type area a n d to the sou th of Wad i Feiran, 
the A b u D u r b a Fo rma t ion overlies conformably 
the A b u T h o r a Fo rma t ion and is unconfo rmab ly 
overlain by Early Cre taceous pebb ly sands tones 
of the M a l h a Fo rma t ion . To the n o r t h of Wad i 
Fe i ran , n e a r W a d i Sidr i a n d W a d i B u d r a , t h e 
A b u D u r b a Forma t ion is separated from the A b u 
T h o r a Fo rma t ion by a basaltic sill a n d is overlain 
by t h e P e r m o - T r i a s s i c red b e d s o f t h e Q i s e i b 
Fo rma t ion (Fig. 3) . In Wad i Araba borehole-1 on 
the wesre rn side of t he G u l f o f Suez, t he A b u 
D u t b a F o r m a t i o n ( u n i t 2 o f H e r m i n a et al. 
1983) is under ly ing conformably a Late C a r b o ­
niferous succession referred to as R o d E l -Hama l 
Format ion . In the A b u D a i a g area, deposits équi ­

valent to t he A b u D u r b a F o r m a t i o n w h i c h are 
represented by the uppe r two un i t s of the A b u 
D a r a g F o r m a t i o n ( A b d a l l a h & El A d i n d a n i 
1965 ) are over la in u n c o n f o r m a b l y by P e r m o -
Triassic red beds of t he Q i s e i b F o r m a t i o n . At 
Wad i E l -Dakhel in the n o r t h e r n Eas te tn Désert , 
rocks équ iva len t t o t he A b u D u r b a F o r m a t i o n 
(upper m e m b e r of the A b u T h o r a Fo rma t ion of 
Abdal lah et al. 1992) were overlain unconfo rma­
bly by the M a l h a Fo rma t ion (Fig. 4) . 

Description 
In the A b u D u t b a area, the format ion could be 
different ia ted l i thological ly in to three hor izons 
(Fig. 3) . T h e lower par t is m a d e u p of dark grey 
to black shales i n t e rbedd ing few l amina ted silt­
s tone a n d t h in -bedded grey sands tone beds. A n 
e n v i r o n m e n t d o m i n a t e d by b r ack i sh w a t e r or 
es tuar ine c o n d i t i o n s is i nd ica ted from the p ré ­
sence o f o n l y a r e n a c e o u s fo r ami n i f e r s o f l ow 
diversity (Fig. 5) . T h e midd le par t is essentially 
composed of wh i t e or mul t i co loured m é d i u m to 
coarse gra ined sandstones ranging from th in bed­
ded to t abu la t -p lana t cross bedded . T h e tabulâ t 
sets are 2 0 - 3 0 c m in t h i c k n e s s a n d 3-4 m in 
length. T h e uppe r par t of the format ion is cha-
racterised by the présence of a dark grey to green 
fossiliferous shale hor izon wi th two sandy dolos-
t o n e / d o l o m i t i c s a n d s t o n e i n t e t b e d s . T h e shale 
c o n t a i n s v a t i e d m a r i n e f a u n a d o m i n a t e d by 
b r y o z o a n s a n d b r a c h i o p o d s . A c o n s p i c u o u s 
unfossiliferous reddish b r o w n fine sands tone bed 
séparâ tes t h e A b u D u r b a F o r m a t i o n f rom t h e 
over lying l i gh t - co lou red Cre t aceous sands tones 
of the M a l h a F o r m a t i o n in tha t atea. However , 
in the Wad i Feiran area, the differentiation of the 
A b u D u r b a F o r m a t i o n i n t o t h r e e p a r t s is n o t 
possible, since t he da rk grey si l ts tone a n d shale 
beds a l t e rna te w i t h t he fe r rug inous sands tones 
t h r o u g h o u t the whole succession. Also, the fossi­
liferous mar ine sandy do los tone in te tbeds are no t 
enco u n t e t ed (Fig. 3) . 

Fossil content and âge 
T h e lower par t of the A b u D u r b a Forma t ion in 
the type area is charactet ised by an assemblage of 
a r e n a c e o u s f o r a m i n i f e r s d o m i n a t e d b y 
Glomospira diversa C u s h m a n et W a t e r s a n d 
Nodosinella aegyptiaca Sa id et Eissa (F ig . 5 ) . 
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Similar foraminiferal associat ion is e n c o u n t e r e d 

from the succession s tudied at Wadi Sidri. P lant 

r e m a i n s i n t h e f o r m o f d r i f t e d l o g s o f 

Lepidodendron a n d Calamités we te recorded from 

t h e m i d d l e s a n d y i n t e r v a l o f t h e f o r m a t i o n , 

whereas bryozoans cover a lmost the ent i re bed-

d i n g p l a n e surfaces of s o m e shale beds in t h e 

u p p e r p a r t a n d i n c l u d e spec ies o f Fenestella, 

Polypora, Fistulipora a n d Ascopora. Thèse are asso-

ciated w i t h the M i d d l e Pennsy lvan ian b rach io -

p o d Neospirifer cameratus ( M o r t o n ) together wi th 

species of Reticulatia, Choristitella a n d Choristites. 

Bryozoans a n d b r a c h i o p o d s o f s imi la r affinity 

were recorded from the W a d i Araba borehole-1 

( H e r m i n a et al. 1983) . T h i s interval is characteri-

sed by the p résence of a c o n o d o n t assemblage 

d o m i n a t e d by Idiognathodus delicatus G u n n e l 

a n d Neognathodus medexultimus Merri l l (Fig. 5), 

suggesting an Early Moscovian âge équivalent to 

Westphal ian B - C (Kora 1989) . 

Géographie distribution and local corrélation 

T h e A b u D u r b a F o r m a t i o n is t e c o t d e d f t o m 

b o t h sides of the G u l f of Suez. O n the eastern 

side, it is well-developed a n d best exposed in the 

A b u D u r b a - W a d i Feiran area, part icularly along 

t h e w e s t e r n s l o p e s o f G a b a l E k m a . I t is n o t 

encoun te red in the central a n d n o r t h e r n parts of 

the U m B o g m a area (Fig. 3 ) . T h i s fossiliferous 

main ly black shale succession is descr ibed from 

W a d i Araba b o r e h o l e - 1 , on the wes tern side of 

the gulf (Said 1 9 7 1 ; H e r m i n a et al. 1983) . It has 

been also recorded from m a n y wells drilled by oil 

c o m p a n i e s i n t h e G u l f o f S u e z , e.g. i n t h e 

G h a r i b , Bakr R a m a d a n , July, Ras B u d r a n a n d 

Belayim oil fields, a n d is usual ly referred to as 

N u b i a "B member" . 

T h e présent s tudy considers the fossiliferous dark 

c o l o u r e d u p p e r p a r t ( 2 0 m t h i c k ) o f t h e 

C a r b o n i f e r o u s success ion exposed at W a d i El-

Dakhe l in the n o t t h e t n Eastern Déser t ovetlying 

the workab l e glass sand ( the u p p e t sha le-sand-

s tone m e m b e r of t he A b u T h o r a F o r m a t i o n of 

Abdal lah et al. 1992) to represent the A b u D u r b a 

F o r m a t i o n in t h a t area. D e p o s i t s équ iva len t to 

the A b u D u r b a Fo rma t ion d o occur in the A b u 

D a r a g area a n d are i n c l u d e d in the u p p e r pa r t 

(75 m th ick ) o f t h e A b u D a r a g F o r m a t i o n of 

Abda l l ah & El A d i n d a n i ( 1 9 6 5 ) . T h i s in terval 

yielded Westphal ian mictofossils ( O m a r a 1965) . 

H o w e v e r , t h e s u c c e s s i o n c a n n o t be c o l l e c t e d 

f t o m a s ingle o u t e r o p . T h e c o m p l i c a t e d fault 

p a t t e r n a n d t h e w i d e d i s t f i b u t i o n o f P l i o -

P l e i s t o c e n e t e r r a c e s i n t h e A b u D a r a g - W a d i 

A r a b a area m a k e t h e d i s t i n c t i o n b e t w e e n t h e 

clastics bu i ld ing u p the A b u T h o r a a n d the A b u 

D u r b a fo rmat ions t a the r arbi t tary. T h e présent 

s tudy suggests to keep app ly ing the n a m e A b u 

D a t a g F o r m a t i o n for the Ca tbon i fe rous succes­

sion exposed a r o u n d the A b u D a r a g Lighthouse 

in t he N o r t h e r n Gala la w h i c h is équ iva len t to 

b o t h t h e A b u T h o r a a n d t h e o v e r l y i n g A b u 

D u r b a format ions in Sinai (Figs 4 , 5). 

A H E I M E R F O R M A T I O N 

Nomenclature 

T h i s u n i t was first n a m e d b y A b d a l l a h & El 

A d i n d a n i ( 1 9 6 5 ) , c o e v a l w i r h t h e A t a q a 

F o t m a t i o n (Said 1 9 7 1 ; Beleity et al. 1986) a n d 

wi th the upper par t of the Ataqa G r o u p or the 

R o d El H a m a l F o t m a t i o n as used by D a r w i s h 

(1992) . 

Type section and locality 

Wadi Aheimer , ab o u t 10 k m S-SE of Ain Sukhna 

on the eastern footslopes of the N o r t h e r n Galala 

massif (lat. 2 9 ° 3 1 ' N a n d long. 3 2 ° 2 9 ' E) ; the 

th ickness is a p p r o x i m a t e l y 2 5 0 m . It was s u b ­

divided in to 3 uni ts ; a lower uni t : Shale m e m b e r 

( 6 0 m ) , a m i d d l e u n i t : L i m e s t o n e m e m b e r 

(90 m) a n d an upper uni t : Si l t -sandstone m e m ­

ber, 100 m thick (Said & Eissa 1969; Said 1971) . 

Référence sections 

T h e A h e i m e t Fo rma t ion is s tudied by the p tesent 

wr i te r in t he cliffs b o r d e r i n g Bir A h e i m e r be t ­

w e e n r o a d m a r k s 6 7 a n d 6 8 k m of t h e Suez-

G h a r i b ro ad ( 1 6 2 m th i ck ) ; a n o t h e r teference 

section is well exposed at road m a r k 79 k m . T h e 

format ion ranges in thickness from 65 m a r o u n d 

Wad i Qise ib to m o r e t h a n 2 0 0 m slightly to the 

s o u t h o f A i n S u k h n a . T h e t h i c k n e s s o f thèse 

highly faulted séquences varies greatly f tom place 

to place wi th in shoft distances. 

Boundaries 

In the s tudy atea, the base of the Ahe imer For­

ma t ion is no t exposed, b u t it has been considered 
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to rest confo rmab ly over or to interf inger w i t h 

the A b u Darag Format ion (Klitzsch 1990) or the 

R o d El H a m a l Fo rma t ion (Said 1971) . It under -

lies w i t h o u t v is ible u n c o n f o r m i t y t h e P e r m o -

Triassic red beds of t h e Q i s e i b F o r m a t i o n . In 

places where the red beds were removed, e.g. o n 

the no r the rn footwalls of Wadi Ahe imer and the 

n o r t h e r n face of N o t t h e r n Galala, t he A h e i m e r 

F o r m a t i o n is ove r l a in u n c o n f o r m a b l y by t h e 

Early Cre taceous M a l h a F o r m a t i o n (Swedan & 

Kandi l 1990; Darwish 1992) . 

Description 

T h e P e r m o - C a r b o n i f e r o u s e x p o s u r e s in t h e 

N o r t h e r n Gala la form a n a r r o w s t r ip of da rk -

co loured sands tones a l t e rna t ing wi th a n u m b e r 

of fossiliferous shale and dolos tone beds, often in 

a cyclic manner . Several fining upward séquences 

of 10-20 m thickness were described by Bandel 

& Kuss (1987) . Fluviatile sandstones c o m m o n l y 

form the base of the cycle while the t o p is d o m i -

nated by muds tones and dolomi t ized l imestones 

wi th diverse shallow mar ine fauna. It can be sub­

d iv ided in to three m e m b e r s (Kora & M a n s o u r 

1992) . 

Lower member 

T h i s m e m b e r is composed main ly of da rk grey-

black fossiliferous papery shales. T h e y are slightly 

calcareous a n d intercalated wi th some yellow cal-

careous sands tone beds. It is mos t th ick (60 m) 

south of Bir A b u Darag . A b o u t 34 m of this un i t 

are exposed in the cliffs overhanging the asphal-

tic road of Suez-Ghar ib in two localities s tudied 

at road marks 6 8 and 79 k m . T h e basai shales are 

rich in cr inoidal co lumnals , bivalves, corals, bra-

ch iopods a n d bryozoans, reflecting shallow nor­

mal m a r i n e c o n d i t i o n s . A low energy env i ron ­

m e n t is sugges ted by t h e p r é s e n c e of dé l ica te 

fenestrate bryozoans as well as the préservat ion of 

mos t cr inoids in growth posi t ion. Trace fossils in 

the form of s imple vertical and deep bur rows are 

f requent ly e n c o u n t e r e d in t he silty shale faciès 

near the t o p of this member , indicat ing a margi ­

na l " i n t e r t i d a l " e n v i r o n m e n t . So , a s h e l t e r e d 

shallow mar ine e n v i r o n m e n t changed to inter t i ­

da l " l a g o o n a l - d e l t a i c " c o n d i t i o n s d u r i n g t h e 

déposi t ion of the upper par t of the lower m e m -

ber (Fig. 5). 

Middle Member 

T h i s un i t is m a d e u p of yellowish b r o w n sand­

s tones in te rca la ted w i t h few grey s i l t s tone a n d 

calcareous s ands tone beds . A l o n g the measured 

sect ion at road m a r k 6 8 k m three to four t h in 

hard b rown crinoidal do los tone beds are e n c o u n ­

tered in this m e m b e r w h i c h yie lded s o m e th in 

shelled brach iopods . Accord ing to Abdal lah & El 

Ad indan i (1965) , this m e m b e r is best developed 

( 1 0 6 m t h i c k ) in t h e cliffs t h a t b o r d e r W a d i 

Aheimer . The re , it is characterised by the présen­

ce of six c r ino ida l l imes tone ho r i zons a n d five 

fossiliferous s andy l imes tone beds . T h è s e rocks 

are associated wi th sandstones showing c o m m o n 

small-scale he r r ingbone cross bedd ing . T h e angle 

of inc l ina t ion is 15 -20° in t w o oppos i t e d i rec­

t ions f o r m i n g chevrons . T h i s suggests a par t ly 

inter t idal deposi t ional e n v i r o n m e n t for the basai 

and t o p beds of this member . T h e characterist ic 

microfacies of this m e m b e r is an a l te rna t ion of 

ca lcareous s i l t s tone , s andy c r ino ida l d o l o s t o n e 

a n d dolomi t ized algal grainstone. W i t h i n the car­

b o n a t e faciès, charac ter i s t ic thal i of e n c r u s t i n g 

p h y l l o i d ( leaf- l ike) a lgae h a v e b e e n o b s e r v e d 

a s s o c i a t e d w i t h ra re c a l c a r e o u s f o r a m i n i f e r s . 

T h è s e d o l o s t o n e t h i n beds have y i e lded t h i n -

she l led b r a c h i o p o d s t o g e t h e r w i t h o t h e r shel l 

f r a g m e n t s in a c l ean , g r a i n - s u p p o r t e d fabr ic . 

T h i s associat ion indicates dépos i t ion in a shal­

low, well- l ighted subt idal e n v i r o n m e n t (Fig. 5) . 

Upper member 

T h i s m e m b e r is composed of yellow-grey thick-

b e d d e d fine-medium g r a i n e d s a n d s t o n e s w i t h 

few l ight to da rk grey s i l t s tone in t e rbeds . T h e 

u n i t a t t a in s an average t h i cknes s of 100 m at 

Wad i Aheimet . It th ins to only 4 0 m in the nor­

t h e r n face o f t h e N o r t h e r n G a l a l a . T a b u l a r -

planar cross b e d d i n g is the d o m i n a n t sed iment ­

ary s t ructure observed. T h e sandstones are most -

ly q u a r t z a reni te , par t ly fe r ruginous a n d par t ly 

argi l laceous. Rare badly preserved agg lu t ina t ed 

f o r a m i n i f e r s a re t h e o n l y mic ro fos s i l s w h i c h 

cou ld be sepa ra t ed f rom t h e in t e rca l a t ing silt-

shale hor izons . T h è s e indicate a marg ina l envi­

r o n m e n t con ta in ing some brackish lagoons a n d 

s w a m p s . T h i s e n v i r o n m e n t m i g h t h a v e b e e n 

changed to fluviomarine cond i t ions near the base 

a n d top of the succession (Fig. 5) , where large-
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scale t a b u l a r b e d d i n g is m o r e c o n s p i c u o u s in 

coarse ferruginous pebbly sandstones . 

Fossil content and âge 

T h e P e r m o - C a r b o n i f e r o u s s u c c e s s i o n o f t h e 

A h e i m e r F o r m a t i o n yielded a variety of m a c r o -

a n d m i c r o f a u n a l a n d f loral a s s o c i a t i o n s . T h e 

lower m e m b e r is the richest fossil-bearing hor i ­

zon encoun te red . It yielded an interest ing rugose 

coral fauna described by He rb ig & Kuss (1988) 

a n d Kora & M a n s o u r ( 1 9 9 1 ) . T h e coral fauna 

i n c l u d e s t y p i c a l L a t e C a t b o n i f e r o u s " W e s t ­

pha l i an D - S t e p h a n i a n " forms e.g. Roti-phyllum 

sokolovi (Fomichev) a n d Bothrophyllum pseudoco-

nicum D o b r o l y u b o v a , in a d d i t i o n t o spec ies 

be longing to the gênera Paraduplophyllum W u et 

Z h o u , Lytvolasma Soshkina, Verbeekiella Penecke 

a n d Assimulia Fedorowski , w h i c h are k n o w n to 

c ross t h e C a r b o n i f e r o u s / P e r m i a n b o u n d a r y . 

T h è s e corals are assoc ia ted w i t h cha rac te r i s t i c 

L a t e C a r b o n i f e r o u s b r a c h i o p o d s l i k e 

Anthracospirifer sp. a n d Rugosochonetes californi­

ens Watk ins . Moreover, a rare Late Carboniferous 

c o n o d o n t fauna d o m i n a t e d by Streptognathodus 

spp. was described from this interval ( O m a r a & 

Kenawy 1966; Said & Eissa 1969) . Some impor ­

t a n t ca l ca reous fo r amin i f e r s i n c l u d i n g Hemi-

gordius harltoni C u s h m a n et W a t e t s , Pseudo-

bradyina cf. pulchra Re i t l i nge t , e t c . w e t e also 

recorded (Herb ig & Kuss 1988) from this m e m ­

ber (Fig. 5) . 

T h e m i d d l e m e m b e r of the Ahe imer Fo rma t ion 

yielded an Eat ly Permian association d o m i n a t e d 

by Rhipidomella cordialis G r a n t in a d d i t i o n to 

s p e c i e s o f t h e g ê n e r a Composita B r o w n a n d 

Dielasma King. O n the o ther h a n d , a fossil flora 

derived from rocks overlying rhe Carboni fe rous 

d o l o s t o n e s o f t h e A h e i m e r F o r m a t i o n a t Bir 

Qise ib was de t e rmined by Lejal-Nicol in Bandel 

& Kuss ( 1 9 8 7 ) . T h e f lora i n c l u d e s a b u n d a n t 

b r a n c h e s o f C o n i f e t o p h y t a a n d less c o m m o n 

leaves of Pter idophyl la ; the s trat igraphie range of 

w h i c h is u p p e r m o s t C a r b o n i f e r o u s - E a r l y 

Permian . A typical Permian flora d o m i n a t e d by 

Callipteris conferta (Sternberg) a n d Cordaites sp. 

were described by Lejal-Nicol (1990) from d e p o ­

s i t s b e l o n g i n g t o t h e u p p e r m e m b e r o f t h e 

A h e i m e r F o r m a t i o n in t h e W a d i A r a b a area . 

Thèse deposits yielded also Early Permian fossil 

a l gae i n c l u d i n g Ortonella morikawai E n d o , 

Solenopora texana J o h n s o n and Osagia incrustata 

Twenhofel ( O m r a n & Khalifa 1988) . 

T h u s , the A h e i mer Fo rma t ion ranges in âge from 

the Late Carbon i fe rous in its lower m e m b e r to 

the Early Permian in the upper m e m b e r (Fig. 5) . 

T h i s âge ass ignment is qu i te accepted by almost 

ail investigators, except Issawi (1996) w h o claims 

tha t the Ahe imer Fo rma t ion is Triassic in âge. 

Géographie distribution and local corrélation 

T h e A h e i mer Fo rma t ion is recorded in ou tc rops 

only from the western side of the Gu l f of Suez. It 

is well exposed in the low cliffs facing the Gu l f of 

S u e z b e t w e e n W a d i Q i s e i b a n d W a d i M a à 

S w e i l i m . T h e r o c k s o f t h i s f o t m a t i o n a r e 

u p t h r o w n against C re t aceous -Te r t i a ty s t ra ta to 

the n o r t h of Wad i Aheimet . T h e landscape chan-

ged dtastically in the last few years. T h e area is 

b e i n g p r e p a r e d for i n v e s t m e n t ; t h e in f ras t ruc­

tures o f m a n y i n d u s t r i a l a n d t o u t i s m pro jec t s 

were already cons t tuc t ed . Consequen t ly , several 

fau l rb locks are d e s t r o y e d a n d par r ly r e m o v e d . 

T h e n o r t h e t n m o s t k n o w n ou te rop (166 m thick) 

is t h a t desc r ibed by Swedan & Kand i l ( 1990) 

from Wad i U m Reseis in the no r the rn face of the 

N o t t h e r n Galala. Equiva len t rocks are recorded 

from the subsutface of the n o t t h e r n par t of the 

Gul f of Suez e.g. Ataqa-1 and G S 9 - 1 wells. T h e 

s o u t h e r n m o s t ou tcrops be longing to this un i t are 

descr ibed from W a d i Araba a long the s o u t h e t n 

footslopes of the N o r t h e r n Galala Plateau. Th i s 

locality was considered as rhe type section of the 

R o d E l - H a m a l F o r m a t i o n ( A b d a l l a h & E l -

A d i n d a n i 1965) . 

T h e "t tansi t ional strata" exposed in the cliffs bet­

w e e n W a d i Bi t A b u D a r a g a n d W a d i Bir A b u 

Sandug show a gênerai resemblance wi th - a n d 

are é q u i v a l e n t t o — t h e u p p e r m e m b e r o f t h e 

A h e i m e r F o r m a t i o n ( S a i d & E i s s a 1 9 6 9 ) . 

However, A b d El Shafy & A b d El Azeam (1990) 

p l a c e d t h e " t r a n s i t i o n a l s t r a t a" o n t o p o f t h e 

A h e i m e r F o r m a t i o n in sp i te of t h e absence of 

d iagnos t ic fossils t h a t m a y conf i rm such strat i­

graphie pos i t ion . Moreover, Darwish (1992) pre-

fe red t o r e l a t e ai l t h e L a t e P a l a e o z o i c t o c k s 

exposed in the N o r t h e r n Galala Pla teau to o n e 

f o t m a l u n i t ; t h e R o d El H a m a l F o r m a t i o n , 

t a the t t h a n to two or three format ions (Fig. 4) . 
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H e c o n s i d e r e d t h i s u p p e r m e m b e r o f t h e 

A h e i m e r F o r m a t i o n to overl ie u n c o n f o r m a b l y 

the midd le member , con t ra ry to ail o ther investi-

gators, a n d correla ted it w i th the Jurassic-Early 

Cretaceous séquence of M a l h a Format ion . 

D E P O S I T I O N A L H I S T O R Y A N D 

R E G I O N A L C O R R E L A T I O N S 

T h e o l d e s t a d e q u a t e l y d a t e d C a r b o n i f e r o u s 

deposits exposed in the Gu l f of Suez région are 

the m a r i n e carbonates (40 m thick) of the U m 

Bogma Fo rma t ion k n o w n only from west-central 

Sinai . T h e Ear ly C a r b o n i f e r o u s faunas w i t h i n 

this phase are of subt ropica l character . O x y g e n 

isotope values suggest tha t the water t empéra tu re 

was 2 5 ° - 2 8 ° C (Kora 1 9 8 4 ) . Based o n i sopach 

c o n t o u r m a p s , l i tho- a n d biofacies, it has been 

suggested tha t the U m Bogma area was submer-

ged d u r i n g Middle -La te Visean t ime by a shallow 

transgressive sea wi th a shoreline r u n n i n g gene­

rally N E - S W a n d an open sea towards the N W 

(Kora et al. 1994) . 

F r o m the faunal assemblages, there is évidence 

suggesting free c o m m u n i c a t i o n wi th o the r areas 

in the Te thyan Realm, even t h o u g h mar ine t ime-

equivalent rocks have n o t yet been recorded in 

e a s t e r n S i n a i , s o u t h e r n I s r a ë l - P a l e s t i n e n o r 

Jordan . T h e probab le reason for the absence of 

t h i s u n i t f r o m m o s t N e a r Eas t loca l i t i e s is a 

major epe i rogen ic uplift d u r i n g the H e r c y n i a n 

s t ruc tu ra l event . E ros ion r e m o v e d m o s t of the 

Early Palaeozoic and a greater par t of the Early 

Carboniferous from eastern Egypt . Régional stra­

t i g r a p h i e é v i d e n c e i n d i c a t e s t h a t t h i s L a t e 

Devonian-Ear ly Carboni fe rous event was confi-

n e d to a relatively n a r r o w bel t e x t e n d i n g from 

the Gul f of Suez area to the vicinity of N E Syria 

a n d SE T u r k e y ( K o h n et al. 1 9 9 2 ) . A l t h o u g h 

s u b s é q u e n t m a r i n e t ransgress ions affected no r ­

thern Egypt , p robably only marginally, no major 

Late D e v o n i a n - E a r l y C a r b o n i f e r o u s é ros ion is 

recorded in t he n o r t h Wes te rn Déser t of Egypt 

and eastern Libya (Keeley 1989) . 

T h e U m B o g m a c a r b o n a t e s are fo l lowed by a 

2 0 0 m th ick clastic séquence of the A b u T h o r a 

F o r m a t i o n . It is a s a n d s t o n e - d o m i n a t e d succes­

sion intercalated w i t h some kaol ini t ic claystone 

and carbonaceous shale beds, recorded from b o t h 

sides of the Gu l f of Suez. T h e l i tho- a n d biofa­

cies e n c o u n t e r e d ref lect g r a d a t i o n a l e n v i r o n -

m e n t s b e t w e e n coastal m a r i n e - s w a m p y del ta ic 

a n d fluviatile (Fig. 5) . T h e associat ion of badly 

preserved brach iopods a n d m a r i n e trace fossils in 

the kaol in/coal-bear ing lower m e m b e r refers to a 

r e m n a n t of t he shal low m a r i n e cond i t i ons tha t 

prevai led earlier. T h e ca rbonaceous shale in ter­

vais y i e lded pa lynof lo ras of La te V i s e a n - E a r l y 

Westphal ian (= mos t ly Serpukhovian-Bashkir ian) 

â g e a s s o c i a t e d w i t h s o m e r e w o r k e d E a r l y 

Palaeozoic acritarchs (Kora & Schultz 1987) a n d 

c h i t i n o z o a n s w h i c h m a y be de r ived o r ig ina l ly 

from Late D e v o n i a n Sinai t ic-Negev palaeo-high 

(Zaslavskaya et al. 1995) . 

T h e A b u T h o r a F o r m a t i o n t h i n s t o w a r d s t he 

A b u D u r b a area in the sou th a n d is conformably 

over la in by a b lack sha l e - s ands tone success ion 

( 1 2 5 m t h i c k ) o f t h e A b u D u r b a F o r m a t i o n . 

T h i s f l u v i o - m a r i n e to m a r i n e faciès c o n t a i n s 

c o n o d o n t s and brach iopods indica t ing a M i d d l e 

Westphal ian (= Early Moscovian) âge. A m o r e or 

less s imi la r C a r b o n i f e r o u s succes s ion ( 1 7 5 m 

thick) is exposed along the western coastal plain 

o f t h e G u l f o f S u e z i n t h e A b u D a r a g a rea . 

M a r i n e influence becomes less clear sou thwards 

a n d t h e é q u i v a l e n t d e p o s i t s i n t h e W a d i EI-

D a k h e l sec t ion ( S o u t h e r n Gala la) are t he sou-

t h e r n m o s t mar ine exposures in N E Africa (Jux & 

Issawi 1 9 8 3 ) . In t he subsurface of t h e G u l f of 

Suez rég ion , th i s u n i t is usua l ly referred t o as 

N u b i a "B m e m b e r " b y m o s t o i l g e o l o g i s t s . 

Fluvial sands tones increase towards Aswan a n d 

Gi l f Keb i r areas a n d the P e r m o - C a r b o n i f e r o u s 

Gi l f F o r m a t i o n (Fig. 4) is t he équ iva len t r ock 

u n i t i n s o u t h e r n E g y p t ( Issawi & J u x 1 9 8 2 ; 

Issawi & O s m a n 1993) . 

T h e swampy- lagoonal a n d deltaic intervais have 

yielded microfloral é léments wh ich are represen­

t ed in t h e N o r t h Afr ican ( p a r t i c u l a r l y L ibya , 

Loboziak & Clay ton 1988) , central a n d n o r t h e r n 

Saudi Arabian (Clayton 1995 ; O w e n s & Turner 

1995) , Wes te rn European (Clayton et al. 1977), 

N o r t h Amer ican (Ravn & Fitzgerald 1982) a n d 

W e s t e r n A u s t r a l i a n (P lay fo rd & Powis 1 9 7 9 ) 

palynofloras by identical or closely similar forms. 

T h i s suggests t ha t the Carboni fe rous végétat ion 
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5. Compos i te 
Western Libya 

(Bellini & Massa 1980) 
4. Western Egypt 

(Keeley 1989) 
3. Gulf of Suez région 

(Présent work) 
2 . Compos i te Syria 

(Al-Youssef & Ayed 1992) 

1. Central Saudi Arabia 
(Al-Laboun 1982,1987; 

McGillivray & Husseini 1992) 

FIG. 6. — Corrélation chart of the Permo-Carboniferous successions in Egypt and in some neighbouring countries. 
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of t he A b u T h o r a a n d A b u D u r b a f o r m a t i o n s 

was of cosmopol i tan na tu re a n d flourished befo-

re t h e L a t e C a r b o n i f e r o u s g l a c i a t i o n i n 

G o n d w a n a which marked the beg inn ing of p ro -

vincialism in the floras (Kora 1993) . 

O u t c r o p s in the N o t t h e r n Galala are evidently of 

y o u n g e r Ca rbon i f e rous (Kaz imov ian -Gzhe l i an ) 

a n d Early Permian âges. Thèse deposits (250 m 

thick) reflect shallow subt ida l -p tograd ing shoreli-

n e a n d f l uv i a t i l e c o n d i t i o n s o f t h e A h e i m e r 

Format ion . T h i s uni t is recorded from the west­

ern side of the Gu l f of Suez only a n d is overlain 

m o s t l y b y c o n t i n e n t a l r e d b e d s o f t h e L a t e 

Permian-Tr iass ic Q i se ib F o r m a t i o n . Equ iva len t 

deposits of the Ataqa Formar ion are restricted to 

the subsutface of the no r the rn Gu l f of Suez and 

cent tal Sinai boreholes. T h e l i tho- a n d biofacies 

(Fig. 5) e n c o u n t e r e d indica te tha t the A h e i m e t 

F o r m a t i o n was depos i ted from a shal low t t ans -

gressive-regressive sea, tepresent ing probably the 

last major invasion of the Tethys Sea to the area 

du r ing the Palaeozoic t imes. 

T h e a b s e n c e of t h e A h e i m e r F o r m a t i o n f rom 

sou thern Sinai poin ts to ano the r uplift tha t took 

p l a c e in t h e r é g i o n a t t h e e n d o f t h e 

C a r b o n i f e r o u s o r d u r i n g t h e E a r l y P e r m i a n . 

M u c h of the just deposi ted Permo-Carboni fe rous 

séd iments were removed by érosion as were the 

t e m a i n i n g o lde r depos i t s . T h e remova l of t h e 

older deposits of the A b u D u r b a Forma t ion from 

the central a n d n o r t h e r n parts of the U m Bogma 

a tea , S ina i sugges t s t h a t t h i s a rea was d e e p e r 

t r u n c a t e d t h a n the wes tern side of rhe G u l f of 

Suez. Moreover , C a r b o n i f e r o u s rocks have n o t 

ye t b e e n r e c o r d e d in e a s t e r n S ina i , s o u t h e r n 

Israël-Palestine nor Jordan . In the Negev Désert , 

Ea r ly P e r m i a n clast ics o f t h e Saàd F o r m a t i o n 

were recorded from the subsurface overlying the 

P r e c a m b r i a n b a s e m e n t a n d u n d e t l y i n g t h i c k 

P e r m o - T r i a s s i c s u c c e s s i o n (Zas l avskaya et al. 
1995) reflecting even more deeper t runca t ion . 

I n t h e s u b s u r f a c e o f t h e n o r t h e r n W e s t e r n 

D é s e r t , P e r m o - C a r b o n i f e r o u s p a r a l i c c las t ics 

équivalent to those of the Gu l f of Suez inc lude 

t he Dhi f fah a n d the over ly ing Safi f o r m a t i o n s 

(Fig. 6 ) . S imi la r depos i t s are r ecogn i sed f rom 

Cyrenaica in nor theas te tn Libya (Vachatd et al. 
1993) . T h e style of Late Palaeozoic dépos i t ion in 

s o u t h e r n L ibya a n d i n t o Alge r i a s eems q u i t e 

unl ike tha t in Egypt (Keeley 1989) . Equiva len t 

deposi ts in wes tern Libya basins inc lude par t ly 

t h e M r a r , Assedjefar , D e m b a b a a n d T i g u e n -

t o u r i n e f o r m a t i o n s (Be l l in i & M a s s a 1 9 8 0 ) . 

P a l a e o b i o g e o g r a p h i c r e l a t i o n s w i t h T u n i s i a , 

Morocco a n d the Algetian Sahara were s t ronger 

in the Early Carbon i fe rous t h a n in the P e r m o -

Carboniferous t ime (Kora 1995a) . 

I n c e n r r a l S a u d i A r a b i a , t h e P e r m o -

Carboniferous Unayzah Fo rma t ion was recorded 

from Al Q a s i m Province and W i d y a n Basin (Al-

L a b o u n 1 9 8 2 , 1 9 8 7 ; K h a l i f a 1 9 9 3 ) . T h è s e 

s w a m p y - d e l t a i c d e p o s i t s over l i e c o n f o r m a b l y 

older Carboni ferous clastics (Fig. 6) équivalent to 

t h e K h a l a t a - B e r w a t h f o r m a t i o n s ( O w e n s & 

Turner 1995) , a n d underl ie conformably also the 

w e l l - k n o w n Late P e r m i a n m a r i n e rocks of the 

Khuff Fo rma t ion (McGill ivray & Husseini 1992; 

A l - A s w a d & K a m e l 1 9 9 2 ) . T h è s e c a r b o n a t e 

rocks t e p t e s e n t o n e of t h e la tges t o u t c r o p s of 

m a r i n e P e r m i a n i n t h e w o r l d , w i t h c l a s t i c s 

increasing southwards . 

T h e Pe rmo-Carbon i fe rous sandstones ate recor­

ded also in the M o s a n d a m Peninsula of no r the rn 

O m a n ( G h a r i f F o r m a t i o n ) a n d f rom w e s t e r n 

Iran (Faraghan Forma t ion ) , under ly ing conform­

ably Late Permian carbonates (Khalifa 1993) . In 

t h e W e s t e r n I r aq i D é s e r t , é q u i v a l e n t P e r m o -

Carboni ferous clastics have been described as the 

G a à r a F o t m a t i o n ( N a d e t et al. 1 9 9 3 , 1 9 9 4 ) 

r e f l e c t i n g a lso s w a m p y - f l u v i a t i l e c o n d i t i o n s . 

T ime-equ iva l en t rocks in Syria (Fig. 6) inc lude 

shallow marine-del ta ic subsurface deposits of the 

M a r k a d a G r o u p (Sawane t a n d N a j e e b f o r m a ­

t ions) a n d c o n t i n e n t a l clastics of t h e A m a n u s 

G r o u p (Heil Fo rma t ion ) . If the thicknesses esti-

ma ted by Al-Youssef & Ayed ( 1992) are correct, 

t h e n t h e Syr ian P e r m o - C a r b o n i f e r o u s depos i t s 

(>1000 m in t he Palmyr id Trough) will be the 

thickest succession ever recorded in the M i d d l e 

East. Equivalent less developed deposits have also 

b e e n r e c o r d e d f rom SE T u r k e y a n d n o r t h e t n 

Iraq. 

C O N C L U S I O N 

A unified l i thostra t igraphic scheme for the Late 

Palaeozoic succession in the Gu l f of Suez région 
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is p roposed , inc lud ing from base to top : 

- U m Bogma Format ion : Midd le -La te Visean, 

- A b u T h o r a Fo rma t ion : most ly Serpukhovian-

Bashkir ian, 

- A b u D u r b a Forma t ion : Moscovian , 

- A h e i m e r F o r m a t i o n : K a z i m o v i a n / G z h e l i a n -

Early Permian, 

- Qise ib Forma t ion : Late Permian-Triassic. 

T h e U m Bogma Format ion is k n o w n only from 

the eastern side a n d the A h e i m e r F o r m a t i o n is 

recorded only from the western side of the gulf; 

ail o ther formations are d is t r ibuted o n b o t h sides. 

In spite of the fact that b o t h the A b u T h o r a a n d 

the overlying A b u D u r b a format ions , wh ich are 

originally described from Sinai, d o occur o n the 

western side of the G u l f of Suez, the compl ica ted 

s t tuc tura l pa t te rn of the A b u Darag-Wadi Araba 

area makes it difficult to differentiate in the field 

be tween the clastics bu i ld ing u p thèse two for­

m a t i o n s . I n t h a t case , t h e n a m e A b u D a r a g 

Fo rma t ion can be appl ied for the Carboni ferous 

succession exposed in that par t icular area. 

T h e C a r b o n i f e r o u s - P e r m i a n success ion in t h e 

région is b o u n d e d by two unconformi t ies ; a p ro -

n o u n c e d l o w e r o n e , c o i n c i d i n g w i t h t h e 

Hercyn ian s t ructural event, resulted in the r e m o -

val of m o s t of t he u n d e r l y i n g Ear ly Palaeozoic 

a n d the basai Early Carboni ferous deposi ts . T h e 

second uplift t ook place most ly d u r i n g the Early 

Permian and led to subséquent érosion of a par t 

o f t h e L a t e C a r b o n i f e r o u s a n d ail t h e E a r l y 

Permian successions from Sinai. It seems tha t the 

La te P e r m i a n sea t r ansg res s ion w h i c h covered 

w i d e areas in t h e N e a r Eas t h a d n o t affected 

E g y p t , s ince c o n t i n e n t a l red beds ( the Q i s e i b 

Fo rma t ion ) of Late Permian-Triassic âge overlie 

unconfo rmab ly the Permo-Carboni fe rous succes­

sion. 

T h e fossil c u m m u n i t i e s indicate tha t the Pe rmo-

C a r b o n i f e r o u s success ion o f t h e G u l f of Suez 

région was deposi ted du r ing transgressive/regres-

sive cycles o f a s u b t r o p i c a l e p i c o n t i n e n t a l sea 

which migh t have covered the no r the rn parts of 

the Eastern a n d Weste rn Déserts of Egypt , east­

ern Libya and greater areas in N o r t h Africa. T h e 

swampy- lagoonal a n d deltaic intervais in the Late 

Carboni ferous succession can be correlated wi th 

équ iva len t depos i t s f rom n o r t h e r n a n d cen t ra l 

Saudi Arab ia , Syria a n d o t h e r coun t r i e s in t he 

N e a r Eas t . S i n c e n o m a r i n e P e r m o - C a r b o n i ­

ferous deposi ts are recorded s o u t h of the s tudy 

area, it can be conc luded tha t the Gu l f of Suez 

région and greater areas in N o r t h Africa a n d the 

Nea r East were s i tuated no t far from the south­

ern shore of the Tethys Sea d u r i n g mos t of the 

Permo-Carboni fe rous t ime. 

T h e c u r r e n t k n o w l e d g e o f t h e P e r m o -

Carboniferous fauna of the Gul f of Suez région, 

t hough conta in ing enough éléments po in t ing to a 

free c o m m u n i c a t i o n w i t h t h e t h i c k e r m a r i n e 

T e t h y a n s é q u e n c e s , is still far f rom c o m p l è t e . 

Excessive investigation of the mar ine layers in the 

A b u T h o r a , A b u D u r b a and Ahe imer formations 

may resuit in the récognit ion of more distinctive 

fossils. C o n o d o n t s a n d calcareous foraminifers are 

necessary microfaunas in calibrating the biostrati-

graphic a n d palaeogeographic interprétat ions. 
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