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ABSTRACT

East ZeitQil field is located in the southern part of the Gulf of Suez province
(offshore). Two sandstone suteservoir units Shagar and Markha (he main
reservoi is Markha Membey within KareemFormation are hydrocarbon producing
units in this field. The present work is devoted to the study the subsurface setting
and reservoir characteristics to evaluate the hydrocarbon potentidisarkha
Memberbased or8D sesmic data and well logs data. Subsurface structural setting
was studked through construct structure contour maps that raveled theisarea
affected by two fault systemd:ongitudinal fault system, trending northwest
southeast Glysmic trend) and coss fault system, trending east northeasist
southwestThe vertical and horizontal variations of reservoir parameters are studied
through consticting the lithgaturation cross plstand iseparametric maps,
revealed the reservothickness average effective porosity, shale content, water
saturéion and hydrocarbon saturation. For Markid@mber as main reservoir in
KareemFormation in the study areadhreservoirthicknessmap shows that the
reservoir thickness in this unit ranges between 10 and 240 ft., eff@gctiosity map
shows that the reservoir porosity ranges betwégérmai®d 12.5 %. The shale content
map shows that the shale content ranges betweét dtl 32%. The water
saturation map shows that the water saturation ranges betw#ean2054%. And
hydrocabon saturation map shows that it ranges betweéthat@l 80%As a result
of the present study, based on the Subsurface and Petrophysical evaluation gained
from this study; the author recommends to dm#w development wells ithree
locations that are ppmsed to be new prospects in Markha Member of Kareem
Formation. These locations are found within three way dip clotae and
characterized by good petrophysical parametéiso the author recommends
makingmore exploration and prospecting in tenterof northern part of the study
area.
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INTRODUCTION

East Zeit field is located in the southern part of the Gulf of Suez province
(offshore)Figure (3. The study area is baded by latitudes 2730' and 3800' N
and longitudes 3210' and 34 O0'E and occupies an area of about 27 km2 and
around 245t of water depth. East Zeit field located along a major structure trend
called the BTrend which is characterized by its formoat from several oil fields.
The aims of the present study at@ revealthe structual seting and evalua the
reservoir characterization.

METHODOLOGY

The present study is based mainly on the use of the available wireline logs of
eight wellsnamely(EZA-1A, EZA-9,EZA-11 and EZR2) and ten 3D seismimes
distributed in the study area, as shown in Figure (1).
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Figure (1): Location map of the East Zéil field.




Stratigraphic Setting

According to (Said, 1962 and 1990%he stratigraphic setting oféhGulf of Suez is
characterized by three main depositional phases relative to the Miodeng ri
events namely; praft phase (Early Paleozoic to Eocen8yn-rift phase (Early to
Middle Miocene) and posift phase (Late Miocene to Pliocenfarwish and El
Araby, 1993), pointedout prerift phase (Early Paleozoic to Eocene); It includes
Qebliat group (Araba and Naqus formations), Ataga group (Um Bogma and Abu
Durba formations), El Tih group (Qiseib and Malha formations), Nazzazat group
(Raha, AbuQada,Wata and Matulla formations) and El Egma groups (Sudr Chalk,
Esna Shale, Thebes and Mokattam formatioBgh-rift phase (Early to Middle
Miocene) The SynRift sediments represented by Gharandal Group (Nukhul and
Rudeis formations) and Ras Malaab Gro#areem, Belayim, South Gharib and
Zeit formations).And postrift phase (Late Miocene to Pliocendhe Post Zeit
Formation (Pliocen®Recent Sediments) are composed mainlglastic carbonates

and evaporés intercalations whia conformably ovdie the Late Miocene
evaporatedrigure (2)showing the stratigraphic succession penetrated by the studied
wells, ranges fromPrecambrian(BasementRockg to PliocenePleistocene(post

Zeit Formation)
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Figure (2): Stratigrapb Column of the East Zeit fiel@modified after Zeitco 2010)



Kareem Formation

According to Stratigraphic Sub-Committee (1974) Kareem Formation is the base
most part of Ras Malaagroup; it represents (in its lower part) the oldest stable
evaporite development in the Gulf of Suez regiontyle section is at Gharib North
well No. 2. Kareem Formation consists of clastic sediments with evaporite beds, as
an oil reservoir target in the Gulf of Suez, Kareem Formation overlies conformably
Asl Member of Rudeis Formation and underlies conformabdypeB Member of
Belayim Formationin the study areafwo sandstone sufeservoir units Shagar and
Markha (the main reservoir is Markha Member) within Kareem Formation are
hydrocarbon producing units in this fielefigure (3): Isopach map dkareem
Formation shows thickness distribution in the study area ranges fritrto@200ft

that increase in northeast trend. Figure $tyatigraphic correlation of some wells of
the study area, showing the field succession and their thickiigsibution in the
studyarea(BasementNubia, Thebes, NukhuRudeis and Kareer) hanged on top
Belayim evaporites (as the famous marker in the study area
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Figure @): Isopach map of Kareem FormationEast Zeit oil Field
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Figure (4): Stratigraphic correlation ajrae wells of the study area.



Structural Setting

In the present study the structural setting was studied by interpretatieisiwiic
profiles andconstruct theStructure contour magss following

Depth Structure Contour Map, Top Nubia Formation

Bayoumi (1983)pointed that the structure of the Gulf of Suez area were developed
due to its subjection to three phasaaaftonism NW-SE fractureswhich took place

in response to the Clysmic Cycle (Early Cambrian to Early Carboniferous)
Structure contour nga top Nubia Formatiorigure (5). As shown in this map, the
Nubia Formation is affected by the major faults NBE (Clysmic fault trends) and
minor faults with WNWESE trend.Thesefeatures are also shown @eismic
profile 1336 Figure (6).
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Figure (5): Astructure contour map, top Nubia Format{after Zeitco 2010.



Figure @): Interpretedseismic profilel336. It is dip section and takes the-S&/
direction. Thisprofile illustrates a set of normédults thatseparate the field into two
Domes.

Depth Structure Contour Map, Top Nukhul Formation

Nukhul Formation still affected by the major faults NS¥ (Clysmic fault trends)
and minor faults with WNWESE trend As shownon Structure contour map, top
Nukhul FormatiorfFigure(7) andin interpretedseismicprofile 1372Figure(8).
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Figure (7). A structure contour map, top Nukhul Formatfafier Zeitco 2010).



Figure 6: ntepreedseimic profilel372. It is dip section and takes the—
direction. Thisprofile illustrates a set of faulthat separate the field into two
Domes.

Depth Structure Contour Map, Top Kareem Formation

KareemFormation still affected by the major faults N®E (Clysmic fault trends)
and minor faults with WNWESE trend. As shown on Structure contour map, top
KareemFormationFigure(9) and in interpretedeismic profilel 388 Figure(10).
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Figure (9). A structure contour map, top Kareem Formation



Figure (L0): Interpretedseismic profilel388. It is dip section and takes the-S&/
direction. Thigprofile illustrates a set of normal step faults that separate the field
into one Dome and step tilted fault blocks

Depth Structure Contour Map, Top South Gharib Formation

South Gharib Formation is not affected by any faults and it represents the salt dome
in the study ar@ As shown instructure contour mapop South Gharilf-ormation
Figure(11) andinterpretedseismic profilel412Figure(12)
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Figure(11). A structure contour map, top South Gharib Formation.




Figure(LZ: Intrpetdseismicpfl NEW
direction. Thigprofile illustrates the sadome of South Gharib Formatidnot
affected by any faults.

Depth Structure Contour Map, Top Zeit Formation

Zeit Formation is not affected by any faults and it represeddsne inthe study
area. As shown in structure contour miap Zeit Formatiorrigure(13) and
interpretedseismic profile842 Figure(14).
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Figure (L3): A structure contour map, top Zeit Formation.

10



m"”‘1 e 116 nm;:sz X137 Xeret

TRACE41 81 121 1
) v v Y W YWY VY

Figure (14): Interpretedeismic profileB42. It is strikeprofile and NW-SE aligned
This section illustrates a set of minor normal faults (BFEW) which are
cintersectedetween Clysmic faults.
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Reservoir Characteristics

The petrophysical evaluation has been done using the available well log data for four
wells (EZA-1A, EZA-9, EZA-11 and EZE2), using the availabléigital well log
data.The available well log data are tabulated in Table (1), and cutoff limits used in
the field evaluation are tabulated in Table @&sedon thepetrophysical analysis

the Markha Membeformsthe main reservoir in the study area.

Table (1) the available and used well log data

Well name Depth interval Available well logging tools
TVDSS(FT)
EZA-1A 79628488 CALI,GR,RESDEEP,RES
EZA-11 84899118
| eor | s |

Table (2),Cut-off limits used in the field evaluation.

Cutoff Limits

Porosity 10%

Shale content 35%
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Table (3), Shows the petrophysical Characteristics of Markha Member.

EZA-11

72.5

10

25

Well Reservoir Effective Volume Water
Name Thickness Porosity Of Shale Saturation

(ft) (%) (%) (%)
EZA-1 187 11.5 18.7 28

33

Markha Member

The vertical and horizontal variationsarkhaSandstoneaservoirparameters are
studied through constricting the litlsaturation cross plot and ip@rametric maps.

Lithological Identification Cross-Plots

Identification of lithology is of a particular importance in formation evaluation
process. Logs can beagsas indicators of lithology. The most useful logs for this
purpose are density and neutron Figure (15) shows the neal@nsity cross plot
(lithological identification crosplot) for Markha Member (the main reservoir) of
Kareem Formation in all @ls. As shown in this figure the Markha Member is

characterized bthepresence of sandstone, shale and limestone.
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Figure (15), lithological identification croggot of Markha Member of Kareem
Formation inthe studiedvells.
Markha GrossReservoir Distribution Map

Figure (L6) shows that, the net reservoir of Markha Member ranges be®@s@md
240ft Thegrossreservoir has its maximum thickness towards the western part of the
study area and decreases toward northeasterofghgstudy area.
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