STRATIGRAPHY OF THE MIOCENE DEPOSITS

OF THE EL QAA PLAIN, WEST-SOUTHERN SINAl1 - EGYPT

THESIS SUBMITTED TO THE FACULTY OF SCIENCE, AIN SHAMS UNIVERSITY
IN PARTIAL FULFILMENT OF THE REQUIREMENT

FOR M.Sc. DEGREE (GEOLOGY)
:EOLOGY)

BY

—

- MEDHAT A, ABDALLA

(B. Sc. Hons) A /V} ‘St

N A3° -
o

CAIRO - EGYPT

1982

Central Library - Ain Shams University



APPROVED BY THE DEPARTMENT OF GEOLOGY

SIGNED ;
: CHAIRMAN

APPROVED BY THE THESIS ADVISORS

PROFESSOR, H, L. ABBAS

SIGNED : % !E&

DR. F_H, HAMZA

SIGNED : 7~ &.—7,(,

DR, P.J. HILL

SIGNED : e 7‘6%

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



LAY

ACKNOWLEDGCEMENT

I appreciate the opportunity which BP. Petroleum Development Ltd,
bhad provided me to complete my eduction at Ain Shams University. In
particular, I would personzally like to thank Professor H.L. Abbas, Dr.
P.J. Hill and Dr, F.H. Hamza for their contineous help, advising and
supervising this work.

1 would like to acknowledge my appreciations to Mr. A, Hedawiy (E.G.P.C.
Mr. A.J. Glance, Dr. T. Harris, Mr, M. Thompson {BP.), Dr. S.E. Fahmy
{Palaeoservices Egypt) and Mr. N. Abd E1 Moneim (GPC.) for their contineous
encouragement and help. Thanks go to BP. colleagues for discussions,
encouragement and -help. To all those people who made this manuscript
possible, I would like to express my appreciation and thanks. This thesis
is dedicated to my parents.

Central Library - Ain Shams University



TABLE OF CONTENT

ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF FIGURES
LIST OF TABLES
LIST OF PLATES
INTRODUCTION

General Statement

Purpose

Area Of Investigation
Location
Geologic Setting

STRATIGRAPHY IN THE EL QAA PLAIN AREA
PRE -MIOCENE SEQUENCE

Pre-Cambrian Basement
Cambrian to Early Cretaceous - Nubia
Sandstone Formation

Late Cretaceous

Raha Formation

Abu Qada Formation

Wata Formation

Matulla Formation

Brown lL.imestone Formation

Sudr Chalk Formation
Palaeocene - Esna Shale Formation
Eocene - Thebes Limestone Formation
Late Eocene to Oligocene - Abu Zenima Formation

MIOCENE SEQUENCE
Definition
Gharandal Group

Nukhul Formation
Rudeis Formation

Central Library - Ain Shams University

o B e e

o

N~y OO

w0 0o W

13

13
13
14




Ras Malaab Group
Kareem Formation
Markha Member
Shagar Member
Belayim Formation
RBaba Member
Sidri Member
Feiran Member
Hamman Faraun Member
South Gharib Formation
Zeit Formation
Abu Alaga Group
Previous Work
Feiran-Sidri Area
Abiagd Titled Fault Blocks (Gebel Hadahid Area)
Gebel Safaiat Area
Qabeliat Araba Block
Gebel Hammam Sayidna Musa Blocks

POST MIOCENE SEQUENCE

CONCLUSIONS

BIBLOGRAPHY

APPENDIX I : STANDARD ABBREVIATIONS

APPENDIX II: MICROPALAENTOLOGICAL RESULTS OF THE
PRESENT STUDY

ARABIC SUMMARY

v

Central Library - Ain Shams University

14
16
16
17
17
17
17
17
is
18
18
18
19
21
42
43
44
48

55

56

59

64

66

81




LIST OF FIGURES

Figure

1. Geologic Map Of The El Qaa Plain Area, Scale 1:500,000

Z. Structural Setting Map Of The El Qaa Plain Area,
Scale 1:500, 000,

3. Gebel Gabeliat Surface Section (Tor Section. ),

Scale 1:5, 000.

4, Geologic Map Of Sidri Feiran Area, Scale 1:100, 000,

5. Wadi Sidri Surface Section, Scale 1:200.

6. Wadi Feiran Surface Section, Scale 1:200.

7. Wad Khoriza Surface Section, Scale 1:200.

8. Correlation Between The Exposed Miocene Rocks In G.
Qabeliat, W. Feiran, W. Khoriza, and W. Sidri.
Vertical Scale 1:5,000.

9. Schematic Block Diagram Between Gebel Abu Alaqa And
The Gulf Of Suez {Not to Scale).

10. Diagrammatic Cross Section Showing The Miocene
Facies Changes In Wadi Sidri. (Not to Scale),

11, Diagrammatic Cross Section Showing Stratigraphic
Relationshkip Between The Hammam Faraun Member
And The Underlying Older Formations, Wadi Feiran.
(Not to Scale).

12, Geological Map Of The El Qaa Plain/G. Qabeliat,
Scale 1:100, 000.

13, Geological Map Of Gebel Hammam Sayidna Musa,

- Scale 1:100, 000.

14, Diagrammatic Cross Section Across Gebel Hammam
Sayidna Musa, (Not to Scale).

15. Gebel Hammam Sayidna Musa Surface Section,

Scale 1:500

Central Library - Ain Shams University

11

26

29

31

32

36

34

41

49

50

51



16.

17.

18,

Depositional Model For The Miocene Sediments
Of Gebel Hammam Sayidna Musa.

Stratigraphic Cross Section Based On Well Data And
Surface Sections Showing Lateral Changes In
Thickness And Facies Along The Eastern Margin Of
The Suez Rift Basin. (Vertical Scale 1:10, 000).

Stratigraphic Cross Section Based On Well Data And
Surface Sections Showing Lateral Changes In Thickness

And Facies Across The Suez Rift Basin, (Vertical
Scale. 1:10,000).

- wiil -

Central Library - Ain Shams University



LIST OF TABLES

Stratigraphy Of The Miocene Sediments In The Suez Rift Basin
Pre-Miocene Stratigraphy, Generalized Stratigraphic Column
Equivalence Of The Various Subdivisions Of The Nukhull Formation
Classification Of Miocene Rocks By Moon and Sadek, 1923

Nomenclature Of Rocks Of Miocene Age, Feiran - Sidri Area,

Central Library - Ain Shams University

10

15

21

27




LIST OF PLATES

Microscopic Thin Sections In The Hammam Faraun Member
Carbonate, Belayim Formation, Wadi Sidri,

Microscopic Thin Sections InThe Hammam Faraun Member
Carbonate, Belayim Formation, Gebel Qabeliat,

Central Library - Ain Shams University

39

47



‘U461 'a033%g 9 [eNunjinp puw yiG]

KETITRITS

Yi61 'weausyog . ‘L6t
Touegag [wa1R01080 JO eejafmmo) [WHOTIEN 1p210108) JO P8IITWMO] [NUOTITN Y3 Jo eeiIpRRK) 'ASIINE ¥ TWAUNZIVY puw £76T STV 3T T1PTA AMIV ,
oga danlpsmon.qng Ojydealyaeaag Y3 asazy «qng Iyudwalyiviag wya puv (y961) ‘0’40’3 aagy ¢
o VAT
YWHYIVH SYY k
T YADEAR HaANg
1 & HOIL BANK
. vriod NYINYLINDY L m
WY4u1o muy AT IMEIN
dNous - -
ANYEVHD YATHIH YHEHSOHA ~
w o 4noua m
LYNYAHITHA TYONVYYHD I N =
NOILVH " NYI'TVOIQUDE
- ‘R4 YHVMYR | s1aami [
-¥04 INHVYYHD i R
‘Wd 15¥
(]
"Hd UITUH m
x| ="
& DA VIDRIVR & &N oo |
HOILYWEOd YSKA9 , NOIL| »> , : olaol™
~VHHOZ WA -
m WIDHAH YVOYHS d \#] R ofal
o ™
> >
L] L z 2
e e m e m e w 9 ‘m§§<m< ot N m W ow | 2107
. - 2
m HIGHAH THALS 4no¥s ks ONTY
NOILYWHO TVHVD
VIR NI —
13 1nnivs T
RYITT¥ AV -
I NOYEVA RYWHVH NOILVKHOL WIAY13g sYi I . \ptrty 91N . 1IK
NOTLYH
=404 "9IYYHO HLINOS
NYINOLHOL m e
NOILVIMO4 113z v ITH xm
NYINISSER . #
; AROZ IV |, ; .
HOTEVHIOL anoys ¥ATHEH NOTIVWYOd anoun 0v/10vis Laatunwvio | "H0043 | coruad [ v
OINOINNYI | /SATNES | /WAISAS | WHTHLIYYZ

SNIOWVH I41¥

(SALIVL TYISYOD ¥ FHIWVH HONW)

(5310vd ANI¥YH)
HONoWL TY4INID

—

NISVE® Q41N Zid18 THI NI

Ao

TIMIVIONZHON OIRAVYOLIVAIS  TVWANED

240MNA NI NOILYOTJISSVID 'TVMANAD
.

NISVE 1d1¥ 2208 FHL NI

4

Central Library - Ain Shams University



wn

Central Library - Ain Shams University

o o
o' p‘"
b &
; o
£ I od
1 i

EASTERN
- . I.::;
H DESERT ™~
i
FIGURE: 2 ,STRUCTURAL SETTING OF THE EL QAA PLAN.
N (AFTER, GARFUNKEL & BARTOV,1977) '
- I
L .\)T:a' 4" :o’i 547'_00' l:



The average thickness of this formation in Southern Sinai is some 40 metres.
The top of the formation is placed at the first major sandstone bed benezath
the overlying mudstones of the Abu Qada Formation, The age of the Raha
Formation is Genomanian (Ghorab, M.A,, 1961).

Abu Qada Formation :

This consists mainly of secondary veining gypsiforous mudstones with
occasional massive fossiliferous limestone at the base, generally rich in
gastropods and Ostrea spp. and contains a rich forarniniferal assemblage
with abundant Heterohelix ssp. The top is placed on the incoming of the
massive limestones of the Wata formation. The average thickness of this
Formation in South Sinai is some 15 metres. The age of the Abu QQada
Formation is Late Cenomanian. (Ghorab, M.A. 1961},

Wata Formation :

This Formation is predominately & calcareous succession comprising
shallow marine fossiliferous limestones rich in shelly fossils with sub-
ordinate mudstones and occasionally manganiferous sandstone. The top of
this Formation is not exposed in South Sinai. The average thickness of the
Wata Formation is some 75 metres in South Sinai. The age of the Formation
is Turonian (Gharab, M.A. 1961),

Matulla Formation :

This Formation averlies the Wata Formation, It is predominately clastic
comprising partly calcareous mudstones with several thin phosphate and
manganiferous bands. The mudstones are intercalated with sandstone and
carbonate beds, Further north the sequence becomes more marine, pre-
dominate carbonate. The top of the Formation is placed at the base of
prominent persistent banded chert bed of two metres thick., underlying the
Brown Limestone Formation. The average thickness of the Matulla Formation
in South Sinai is some 185 metres. The age of this Formation is considered
to be early senonian (Fahmy, S.E, 1980, appendix-2).

Brown Limestone Formation

- This Formation consists mainly of massive carbonate sequence very rich
in fossil content. Towards the base of the carbonate section a very argillaceous
carbonate sequence rich in Gryphaea spp. and other Ostrea spp. occurs. The
top of the Formation is placed on the contact of diagenetic cherts and bedded
limestone of the overlying Sudr Chalk and the massive carbonate of the Brown
Limestone Formation. The average thickness of this Formation in South Sinai
is some 22 metres. The formation is of late senonian age (Campanian),
(E.G.P.C., 1964).
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sandy mudstones and sandstones overlying the late Eocene sediments.)
Garfunkel and Bartov. (1977)stated that the basal boulder conglomerate
contains basalt and Eocene nummulitic limestone and chert pebbles, This
Formation is considered to be of late Eocene. to earliest Miocene age
(possibly Oligocene). (Garfunkel and Bartov. 1977).
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