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Brief abstract 
 The stratigraphical and sedimentological framework study of the Upper 

Senonian-Middle Eocene sequences at northwest Gulf of Suez and the surrounding areas 

lead to the distinction of the study area into two sedimentary basins: southern and 

northern. The Upper Senonian-Middle Eocene succession is subdivided into five 

transgressive-regressive (T-R) cycles: Maastrichtian- Pre-Selandian, Selandian-Late 

Thanetian, Late Thanetian/Early Ypersian-Middle Ypersian, Late Ypersian-Middle 

Lutetian, and Late Lutetian-Late Bartonian. These T-R cycles are correlated with the 

scheme of Ogg, et al. (2008). The prevailed climates during the Late Senonian-Middle 

Eocene times are deducted and correlated with the other climatic studies in Egypt and 

southeast Mediterranean region.  
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ABSTRACT

Detailed sedimentological and stratigraphic studies of the Upper Senonian-Middle 

Eocene sequences at the northern part of the western side of the Gulf of Suez and adjacent areas 

indicate the presence of two sedimentary basins: southern and northern being separated by a 

paleohighs represented by the inverted fold belts along the Abu-Hammad-1/Q-71-1/R69-1 wells 

(intra-shelf highs). The Upper Senonian-Middle Eocene sedimentary infill of the northern and 

southern basins is distinguished into six main sedimentary sequences as follows:  

The Post-Campanian sequence is characterized by paleokarst, hardground, littoral to 

peritidal carbonates, lagoonal, inner shelf, middle /inner shelf grades to lagoonal, middle/outer 

shelf, and outer shelf assemblages at the southern basin while at the northern basin, basinal chalk 

and inner/middle shelf carbonates are the dominant assemblages with some intra-basinal highs. 

The Maastrichtian-Paleocene sequence is characterized by fluvial channel, floodbasin 

assemblage, palustrine of DS-I (Maastrichtian-Paleocene?) at eastern sector of Gabal Ataqa-

Kabrit belt. Westwards, it is laterally changed to peritidal at western sector of Gabal Ataqa, 

mixed siliciclastic/carbonate tidal to inner shelf (shoals and bars), and lagoonal assemblages at 

Al Dar-1, Ubur-1, and Ourabi-1 wells respectively.   

The Middle/Upper Paleocene sequence includes amalgamated fluvial channels, distal 

fan/lake margin and aeolinites, palustrine of DS-II (Paleocene?) At east Gabal Ataqa-Kabrit belt. 

Westwards, it is changed laterally into peritidal, intertidal to supratidal, restricted inner shelf 

passes to outer shelf/slope, basinal marls, basinal to slope, slope grades to basinal /toe of slope, 

inner to outer shelf, restricted inner shelf to foreslope assemblages. 

The Ypersian sequence includes eastern non-marine and western marine assemblages at 

the southern basin. The non-marine assemblages include mid alluvial fan, marginal 

lacustrine/distal alluvial fan, shallow lacustrine/mud flat, open lacustrine/mudflat assemblages of 

DS-III and lower distal alluvial fan /mud flat assemblage, middle mid-proximal alluvial fan and 

upper fluvial channels, flood-dominated distal floodbasin assemblages of DS-IV at eastern sector 

of Gabal Ataqa-Kabrit belt. The non-marine assemblages are changed laterally to the marine 

equivalent at the western part of the basin. They include peritidal, middle/outer to inner shallow 

shelf, outer shelf, slope, and  basinal marls assemblages of the Early Ypersian (biozone P7) and 

outer shelf grades up to inner shelf, inner shelf grades up to lagoonal, and middle/outer shelf 

grades up to lagoonal assemblages of Late Ypersian (biozone P9). On the other hand, at the 

northern basin, the Ypersian sequence includes open shelf to basinal carbonates of Early 

Ypersian (biozone P7), outer / middle shelf, slope/toe of slope, and basinal muds of Middle 

Ypersian (biozone P8), and slope assemblage of Late Ypersian (biozone P9).  



xviii

The Lutetian sequence consists of laterally interfingering non-marine/transitional and 

marine assemblages in the southern basin. This sequence shows transgressive upward trend as 

follows: alluvial fan  grades to deltaic/estuarine), pond/sabkha topped by lagoon, mudflat/sabkha 

to lagoon, karst grades to marshes, distributary channel fill grades to near a distributary lagoon 

inlet, peritidal carbonate, inner shelf grades to outer shelf, restricted Inner shelf grades to open 

inner shelf, shelf shoals or edge, restricted inner shelf, and inner shelf grades to outer shelf 

assemblages of biozone P12 (Late Lutetian). At the northern basin, the Lutetian sequence is 

dominated by basinal carbonate of Middle Lutetian (biozone P11) and basinal carbonate /toe of 

slope, middle shelf, basinal carbonates assemblages of Late Lutetian (biozone P12). 

The Bartonian sequence includes stream-dominated alluvial fan-fan-delta to 

estuarine/deltaic, alluvial fan/fan-delta fringes and mudflat, mudflat to lagoon, lagoon, restricted 

inner shelf, inner shelf, restricted lagoon (pond) and fluvio-deltaic, open to restricted lagoon, 

middle/inner shelf to lagoon, shelf shoals/restricted inner shelf, outer to inner shelf, and basinal 

carbonates to inner shelf assemblages. The alluvial fan/fan-delta assemblages of Gabal 

Shabraweet area are fed from the northern Abu Hammad-1 and Abu Sultan-1 inverted belts and 

its extension, while the fluvio-deltaic assemblages of Gabal Ataqa are probably fed from the 

southern Ayun Moussa-Sukhna inverted belts. 

The Upper Senonian-Middle Eocene sedimentary succession shows five Trangressive-

Regressive (T-R) cycles being recorded in the study area. These cycles are fitted with the the 

scheme of Ogg et al. (2008): Maastrichtian – pre-Selandian T-R cycle shows humid/warm 

climates with some rainy periods alternated with seasonally dry conditions. Selandian-Late 

Thanetian T-R cycle is of rainy periods with dominance of fluvial channels (subhumid climates) 

with seasonally semi-arid periods during which poorly developed paleosols at the channel tops. 

Late Thanetian-Middle Ypersian T-R cycle shows climatic shift to humid conditions with 

prevailing rainy climates. Late Ypersian-Middle Lutetian T-R cycle is characterized by arid to 

semi arid climates as confirmed by the dominance of the ephemeral streams and calcrete 

formation at the eastern margin of the southern basin (Ataqa-Kabrit belt). Late Lutetian-Late 

Bartonian T-R cycle is dominated by arid climates in the Lutetian and warm climate in the 

Bartonian. 

The present study proves that the Bartonian sequence at the northern part of Shabraweet 

area is misidentified as Cretaceous-Tertiary contact by all the previous authors.  



                                                          CONTENTS 

ACKNOWLEDGMENT ..................................................................................................................i 

LIST OF TABLES.........................................................................................................................xii 

LIST OF FIGURES ..................................................................................................................... xiii 

ABSTRACT ................................................................................................................................xvii 

CCHHAAPPTTEERR  OOnnee::  IInnttrroodduuccttiioonn .........................................................................................................1 

1.1 General statement ..........................................................................................................1 

1.2 Area of study .................................................................................................................1 

1.3 Topography and accessibility ........................................................................................1 

1.4 Aim of the present study................................................................................................7 

1.5 Materials ........................................................................................................................8 

1.6 Previous Related Studies ...............................................................................................8 

1.6.1 Stratigraphic aspects ..........................................................................................9 

1.6.1.1 Upper Senonian-Lutetian red beds and their equivalents ......................9 

1.6.1.2 Middle Eocene red bed sequences and their equivalents.....................11 

1.6.2 Sedimentological Aspects................................................................................12 

1.6.2.1 Upper Senonian-Lutetian red beds and their equivalents ....................12 

1.6.2.2 Middle Eocene red bed sequences and their equivalents.....................13 

1.6.3 Structural Aspects............................................................................................14 

1.7 Framework of the thesis ..............................................................................................14 

CCHHAAPPTTEERR  TTwwoo::  GGeenneerraall  GGeeoollooggiicc  SSeettttiinngg ..................................................................................16 

2.1 Stratigraphic Framework .............................................................................................16 

2.1.1 Pre Campanian successions .............................................................................16 

2.1.1.1 Paleozoic sequences.............................................................................16 

2.1.1.2 Triassic-Jurassic sequences..................................................................16 

2.1.1.3 Cretaceous............................................................................................16 

a- Lower Cretaceous ...............................................................................16 

b- Upper Cretaceous ...............................................................................18 
Cenomanian sequences ................................................................................. 18 

Turonian sequences ....................................................................................... 19 

Coniacian-Campanian sequences .................................................................. 19 

2.1.2 Post Campanian– Lower Middle Eocene sequences .......................................20 

2.1.3 Upper Middle Eocene sequences.....................................................................21 



 

 iii

2.1.4 Post-Middle Eocene sequences .......................................................................21 

2.1.4.1 Upper Eocene.......................................................................................21 

2.1.4.2 Oligocene .............................................................................................21 

2.1.4.3 Miocene-Pliocene ................................................................................22 

2.2 Structural framework...................................................................................................23 

2.2.1 Folds ................................................................................................................23 

2.2.2 Faults ...............................................................................................................27 

CCHHAAPPTTEERR  TThhrreeee::  SSuurrffaaccee  ssttrraattiiggrraapphhiicc  ffrraammeewwoorrkk  ooff  tthhee  UUppppeerr  SSeennoonniiaann--LLuutteettiiaann  sseeqquueenncceess 30 

3.1 Gabal Ataqa area .........................................................................................................33 

3.1.1 Profile At-1 ......................................................................................................33 

3.1.2 Profile At-2 ......................................................................................................35 

3.1.2.1 DS-IV...................................................................................................35 

a- DS-IV.2 cycle set .................................................................................35 

b- DS-IV.3 cycle set .................................................................................35 
3.1.2.2 DS-V ....................................................................................................39 

3.1.2.3 DS-VI...................................................................................................39 

3.1.3 Profile At-3 ......................................................................................................42 

3.1.3.1 DS-I......................................................................................................42 

3.1.3.2 DS- II ...................................................................................................45 

3.1.3.3 DS- III ..................................................................................................45 

3.1.3.4 DS-IV...................................................................................................45 

a- DS-IV.1 cycle set .................................................................................45 

b- DS-IV.2 cycle set .................................................................................45 

c- DS-IV.3 cycle set .................................................................................47 
3.1.3.5 DS-V ....................................................................................................47 

a- DS-V.1 cycle set...................................................................................47 

b- DS-V.2 cycle set...................................................................................47 

c- DS-V.3 cycle set...................................................................................49 

3.1.3.6 DS-VI...................................................................................................49 

3.1.4 Profile At-4 ......................................................................................................49 

3.1.5 Profile At-5 ......................................................................................................54 

3.1.5.1 DS- I.....................................................................................................54 

3.1.5.2 DS- II ...................................................................................................58 

3.1.5.3 DS- III ..................................................................................................58 



 

 iv

3.1.5.4 DS-IV...................................................................................................58 

a- DS-IV.1 cycle set .................................................................................58 

b- DS-IV.3 cycle set .................................................................................60 

3.1.5.5 DS-V ....................................................................................................60 

3.1.5.6 DS-VI...................................................................................................60 

3.1.6 Profile At-6 ......................................................................................................60 

3.1.7 Profile At-7 ......................................................................................................63 

3.1.7.1 DS- II ...................................................................................................65 

3.1.7.2 DS- III ..................................................................................................65 

3.1.7.3 DS-IV...................................................................................................65 

a- DS-IV.1 cycle set .................................................................................65 

b- DS-IV.3 cycle set .................................................................................65 
3.1.7.4 DS-V ....................................................................................................67 

3.1.7.5 DS-VI...................................................................................................67 

3.1.8 Profile At-8 ......................................................................................................67 

3.1.9 Profile At-9 ......................................................................................................69 

3.1.10 Profile At-10 ....................................................................................................71 

3.1.11 Profile At-11 ....................................................................................................73 

3.1.12 Profile At-12 ....................................................................................................73 

3.1.13 Profile At-13 ....................................................................................................73 

3.1.14 Profile At-14 ....................................................................................................77 

3.1.15 Profile At-15 ....................................................................................................79 

3.2 Shabraweet area (profile Sh-1) ....................................................................................80 

3.3 The exposed Upper Senonian-Lutetian correlation and discussion.............................83 

CCHHAAPPTTEERR  FFoouurr::SSuubbssuurrffaaccee  ssttrraattiiggrraapphhiicc  ffrraammeewwoorrkk  ooff  tthhee  UUppppeerr  SSeennoonniiaann--LLuutteettiiaann  sseeqquueenncceess90 

4.1 Wadi Ghweibba (Hg 69-1) well ..................................................................................94 

4.1.1 Maastrichtian sequence....................................................................................94 

4.1.2 Middle/Upper Paleocene sequence..................................................................94 

4.1.3 Ypersian sequence ...........................................................................................96 

4.1.4 Possible (?) Lutetian sequence ........................................................................96 

4.2 AL-Dar-1 well .............................................................................................................97 

4.2.1 Maastrichtian sequence....................................................................................97 



 

 v

4.2.2 Maastrichtian- Paleocene sequence .................................................................97 

4.2.3 Middle/Upper Paleocene sequence..................................................................99 

4.2.4 Ypersian sequence .........................................................................................102 

4.2.5 Lutetian sequence ..........................................................................................104 

4.3 Ubur-1 well ................................................................................................................104 

4.3.1 Maastrichtian sequence..................................................................................106 

4.3.2 Maastrichtian-Paleocene sequence ................................................................106 

4.3.3 Middle/Upper Paleocene sequence................................................................106 

4.3.4 Ypersian sequence .........................................................................................108 

4.3.5 Lutetian sequence ..........................................................................................111 

4.4 Ourabi-1 well .............................................................................................................111 

4.4.1 Maastrichtian sequence..................................................................................111 

4.4.2 Maastrichtian-Paleocene sequence ................................................................111 

4.4.3 Possible (?) Paleocene sequence....................................................................114 

4.4.4 Ypersian sequence .........................................................................................114 

4.4.5 Lutetian sequence ..........................................................................................116 

4.5 Kabrit-1 well..............................................................................................................116 

4.5.1 DS- I ..............................................................................................................118 

4.5.2 DS-II ..............................................................................................................118 

4.5.3 DS-III.............................................................................................................118 

4.5.4 DS-IV.............................................................................................................121 

4.5.5 DS-V..............................................................................................................121 

4.5.6 DS-VI.............................................................................................................121 

4.6 Q72-1x well ...............................................................................................................121 

4.6.1 Maastrichtian sequence..................................................................................121 

4.6.2 Post-Maastrichtian-Lutetian sequences .........................................................124 

4.7 Shibin El Kom-1 well ...............................................................................................124 

4.8 Mit Ghamr-1 well ......................................................................................................127 

4.8.1 Maastrichtian sequence..................................................................................127 

4.8.2 Ypersian sequence .........................................................................................127 

4.8.3 Lutetian sequence ..........................................................................................129 



 

 vi

4.9 Mit Ghamr-NE-1 well ...............................................................................................129 

4.9.1 Maastrichtian sequence..................................................................................129 

4.9.2 Lutetian sequence ..........................................................................................129 

4.10 Monaga-1 well ...........................................................................................................130 

4.10.1 Maastrichtian sequence..................................................................................130 

4.10.2 Ypersian sequence .........................................................................................130 

4.10.3 Lutetian sequence ..........................................................................................130 

4.11 Sindy-1 well...............................................................................................................132 

4.11.1 Maastrichtian sequence..................................................................................132 

4.11.2 Ypersian sequence .........................................................................................132 

4.11.3 Lutetian sequence ..........................................................................................132 

4.12 Upper Senonian-Lutetian sequences correlation and discussion...............................135 

4.12.1 Maastrichtian sequence..................................................................................135 

4.12.2 Maastrichtian-Paleocene sequence ................................................................141 

4.12.3 Middle/Upper Paleocene sequence................................................................141 

4.12.4 Ypersian sequence .........................................................................................142 

4.12.5 Lutetian sequence ..........................................................................................143 

CCHHAAPPTTEERR  FFiivvee::SSttrraattiiggrraapphhiicc  ffrraammeewwoorrkk  ooff  tthhee  BBaarrttoonniiaann  sseeqquueenncceess  wwiitthh  eessppaacciiaall  eemmpphhaassiiss  oonn  

tthhee  rreedd  bbeeddss ..................................................................................................................................149 

5.1 Surface profiles..........................................................................................................149 

5.1.1 North Gabal Ataqa.........................................................................................149 

5.1.2 South Gabal Ataqa and Sadat area.................................................................150 

5.1.3 Shabraweet area.............................................................................................155 

5.1.3.1 Profile Sh-1 ........................................................................................155 

a-The lower depositional sequence .......................................................155 

b- The middle depositional sequence.....................................................157 

c- The upper depositional sequence ......................................................157 
5.1.3.2 Profile Sh-2 ........................................................................................159 

5.1.3.3 Profile Sh-3 ........................................................................................159 

5.1.3.4 Profile Sh-4 ........................................................................................159 

5.1.3.5 Profile Sh-5 ........................................................................................161 

5.1.3.6 Profile Sh-6 ........................................................................................163 



vii

5.1.3.7 Profile Sh-7 ........................................................................................166 

5.1.3.8 Profile Sh-8 ........................................................................................166 

5.1.4 Gabal Iweibid ................................................................................................169 

5.1.5 Gabal Kahilia .................................................................................................172 

5.1.6 Maadi-Qattamia old Road .............................................................................172 

5.1.7 Gabal El Ramiliya .........................................................................................172 

5.2 Subsurface profiles ....................................................................................................172 

5.2.1 Wadi Ghweibba-1 well ..................................................................................173 

5.2.2 AL Dar-1 well................................................................................................173 

5.2.3 Ubur-1 well....................................................................................................173 

5.2.4 Ourabi-1 well .................................................................................................174 

5.2.5 Kabrit-1 well..................................................................................................174 

5.2.6 Q72-1x well ...................................................................................................174 

5.2.7 Shibin El Kom-1 well ....................................................................................174 

5.2.8 Mit Ghamr NE-1 well....................................................................................176 

5.2.9 Mit Ghamr-1 well ..........................................................................................176 

5.2.10 Sindy-1 well...................................................................................................176 

5.2.11 Monaga-1 well ...............................................................................................176 

5.3 Bartonian cyclicity, correlation and discussion .........................................................176 

CCHHAAPPTTEERR SSiixx::............................................................................................................................179

6.1 Post-Campanian sequence ................. .......................................................................191

6.1.1 Southern basin ...............................................................................................191 

6.1.1.1 Subareial Carbonate (Paleokarst) assemblage ...................................191 

6.1.1.2 Peritidal carbonate assemblage ..........................................................193 

6.1.1.3 Restricted inner shelf /Lagoonal assemblage.....................................193 

6.1.1.4 Inner shelf assemblage.......................................................................193 

6.1.1.5 Open shelf is topped by restricted inner shelf assemblage ................195 

6.1.1.6 Middle/outer shelf assemblage ..........................................................195 

6.1.1.7 Possible outer shelf assemblage.........................................................195 

6.1.2 Northern basin ...............................................................................................197 

6.1.2.1 Middle shelf assemblage....................................................................197 



viii

6.1.2.2 Basinal chalk assemblage ..................................................................197 

6.2 Maastrichtian-Paleocene sequence ............................................................................197 

6.2.1 Non-marine/transitional assemblages............................................................197 

6.2.1.1 Fluvial channel assemblage ...............................................................198 

6.2.1.2 Floodbasin assemblage ................ ....................................................198

6.2.1.3 Palustrine assemblage ........................................................................200 

6.2.2 Marine assemblages ............................. .........................................................200

6.2.2.1 Peritidal assemblage...........................................................................200 

6.2.2.2 Lagoonal assemblage .........................................................................202 

6.2.2.3 Mixed siliciclastic/carbonate tidal to inner shelf (shoals and bars) 

assemblage .........................................................................................202 

6.3 Middle/Upper Paleocene sequence............................................................................203 

6.3.1 Non-marine/transitional assemblages ...........................................................203

6.3.1.1 Amalgamated Fluvial channels assemblage ......................................203 

6.3.1.2 Distal fan/lake margin and possible aeolian assemblage ..................204

6.3.1.3 Palustrine carbonates .........................................................................205 

6.3.2 Marine assemblages.......................................................................................205 

6.3.2.1 Peritidal carbonate assemblage ..........................................................205 

6.3.2.2 Intertidal to supratidal carbonate assemblage ...................... .............205

6.3.2.3 Basinal marls assemblage ..................................................................208 

6.3.2.4 Basinal and slope assemblages (P3-P4).............................................208 

a- The lower slope/foreslope assemblage..............................................209

b- The upper Basinal /toe of slope.........................................................209

6.3.2.5 Restricted inner shelf grades to outer shelf assemblages...................209 

a- The lower Restricted inner shelf to foreslope assemblages ..............209

b- The upper inner shelf to outer shelf assemblages ............................210
6.4 Ypersian sequence .....................................................................................................211 

6.4.1 Southern basin ...............................................................................................211 

6.4.1.1 Non-marine/transitional assemblages ................................................211 

a- DS-III.................................................................................................211
Proximal /mid alluvial fan assemblage ...................................................... 214

Mid alluvial fan assemblage (Fig. 6.9)........................................................ 214 

Shallow lacustrine to distal alluvial fan assemblage .................................. 215



 

 ix

Palustrine to mud flat assemblage ............................................................... 217 

Open Lacustrine to mudflat assemblage ..................................................... 217 

Palustrine/mudflat assemblage .................................................................... 218 

b- DS-IV.................................................................................................218 
The lower cycle DS-IV.1 (Distal alluvial fan assemblage, Fig. 6.11a) ....... 218 

The Middle cycle DS-IV.2 (Mid alluvial fan assemblage, Fig. 6.11b) ....... 221 

The upper cycle DS-IV.3 ............................................................................ 223 

6.4.1.2 Marginal marine assemblages............................................................225 

6.4.1.3 Open marine assemblages..................................................................226 

a- Yp3-Yp6 (P6b) 3
rd

 order sequences...................................................226 

b- Yp7-Yp9 (Lst) 3
rd

 order sequences (P7) ............................................226 
Open shelf (possible middle/outer) to inner shallow shelf assemblage....... 226 

Possible outer shelf assemblage .................................................................. 228 

Slope assemblage ........................................................................................ 228 

Basinal marls assemblage............................................................................ 229 

c- Yp9 (Hst)-Lu1 (Lst) 3rd order sequences (P9)..................................229 
Possible outer shelf grades up to inner shelf assemblage............................ 229 

Middle/outer shelf grades up to lagoonal assemblage................................. 229 

Inner shelf grades up to lagoonal assemblage ............................................. 231 

6.4.2 Northern basin ...............................................................................................232 

6.4.2.1 Yp7-Yp9 (Lst) 3
rd

 order sequences (P7)............................................232 

6.4.2.2 Yp9 (Tst/Hst) 3
rd

 order sequence (P8) ...............................................232 

a- Outer / Middle shelf assemblage .......................................................232 

b- Basinal muds assemblage..................................................................234 

c- Slope/toe of slope assemblage ...........................................................234 
6.4.2.3 Yp9 (Hst)-Lu1 (Lst) 3rd order sequences (P9) ..................................234 

6.5 Lutetian sequence ......................................................................................................234 

6.5.1 Southern basin ...............................................................................................235 

6.5.1.1 Non-marine/ transitional assemblages ...............................................235 

a- Alluvial fan grades to estuarine/deltaic assemblages                      235 
Lower Alluvial fan assemblage................................................................... 235 

Upper Deltaic/Estuarine assemblage........................................................... 239 

b- Pond/Sabkha is topped by lagoonal assemblages.............................240 
Pond/Sabkha assemblage) ........................................................................... 240 

Lagoonal/bay assemblage ........................................................................... 241 

c- Mud flat/sabkha to lagoonal assemblages ........................................241 
Lower Mudflat/sabkha assemblage ............................................................. 241 

Upper lagoonal assemblage......................................................................... 242 

d- Paleokarst grades to marshes assemblages).....................................242 

e- Possible distributary channel fill is topped by near lagoon inlet 

assemblages (Figs. 6.16a & b) ....................................................................................242 
Lower possible (?) distributary channel fill assemblage ............................. 242 

Near lagoon inlet assemblage) .................................................................... 242 

6.5.1.2 Marine assemblages ...........................................................................244 

a- Peritidal carbonate assemblage........................................................244 

b- Restricted Inner shelf assemblage.....................................................244 

c- Shelf shoals or edge assemblage .......................................................244 


