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ABSTRACT 

East Zeit Oil field is located in the southern part of the Gulf of Suez province 

(offshore). Two sandstone sub-reservoir units Shagar and Markha (the main 

reservoir is Markha Member) within Kareem Formation 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 potentials of Markha 

Member based on 3D seismic data and well logs data. Subsurface structural setting 

was studied through construct structure contour maps that raveled the area is 

affected by two fault systems: Longitudinal fault system, trending northwest-

southeast (Clysmic trend) and cross fault system, trending east northeast-west 

southwest. The vertical and horizontal variations of reservoir parameters are studied 

through constructing the lithosaturation cross plots and iso-parametric maps, 

revealed the reservoir thickness, average effective porosity, shale content, water 

saturation and hydrocarbon saturation. For Markha Member as main reservoir in 

Kareem Formation in the study area the reservoir thickness map shows that the 

reservoir thickness in this unit ranges between 10 and 240 ft., effective porosity map 

shows that the reservoir porosity ranges between 9% and 12.5 %. The shale content 

map shows that the shale content ranges between 10% and 32%. The water 

saturation map shows that the water saturation ranges between 20% and 54%. And 

hydrocarbon saturation map shows that it ranges between 46% and 80%. As a result 

of the present study, based on the Subsurface and Petrophysical evaluation gained 

from this study; the author recommends to drill new development wells in three 

locations that are proposed to be new prospects in Markha Member of Kareem 

Formation. These locations are found within three way dip closure trap and 

characterized by good petrophysical parameters. Also the author recommends 

making more exploration and prospecting in the center of 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 (1). The study area is bounded by latitudes 27º 30' and 30º 00' N 

and longitudes 32º 10' and 34º 00'E and occupies an area of about 27 km² and 

around 245 ft of water depth. East Zeit field located along a major structure trend 

called the B-Trend which is characterized by its formation from several oil fields. 

The aims of the present study are to reveal the structural setting and evaluate the 

reservoir characterization. 

 

 

METHODOLOGY  

The present study is based mainly on the use of the available wireline logs of 

eight wells namely (EZA-1A, EZA-9,EZA-11 and EZC-2) and ten 3D seismic lines 

distributed in the study area, as shown in Figure (1). 

 
Figure (1): Location map of the East Zeit Oil field. 
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Stratigraphic Setting 

According to (Said, 1962 and 1990) the stratigraphic setting of the Gulf of Suez is 

characterized by three main depositional phases relative to the Miocene rifting 

events namely; pre-rift phase (Early Paleozoic to Eocene); Syn-rift phase (Early to 

Middle Miocene) and post-rift phase (Late Miocene to Pliocene). (Darwish and El 

Araby, 1993), pointed out pre-rift phase (Early Paleozoic to Eocene); It includes 

Qebliat group (Araba and Naqus formations), Ataqa group (Um Bogma and Abu-

Durba formations), El Tih group (Qiseib and Malha formations), Nazzazat group 

(Raha, Abu-Qada, Wata and Matulla formations) and El Egma groups (Sudr Chalk, 

Esna Shale, Thebes and Mokattam formations). Syn-rift phase (Early to Middle 

Miocene); The Syn-Rift sediments represented by Gharandal Group (Nukhul and 

Rudeis formations) and Ras Malaab Group (Kareem, Belayim, South Gharib and 

Zeit formations). And post-rift phase (Late Miocene to Pliocene); The Post Zeit 

Formation (Pliocene-Recent Sediments) are composed mainly of clastic, carbonates 

and evaporites intercalations which conformably overlie the Late Miocene 

evaporates. Figure (2) showing the stratigraphic succession penetrated by the studied 

wells, ranges from Precambrian (Basement Rocks) to Pliocene-Pleistocene (post 

Zeit Formation).  

Figure (2): Stratigraphic Column of the East Zeit field (modified after Zeitco 2010) 
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Kareem Formation 

According to Stratigraphic Sub-Committee (1974). Kareem Formation is the base 

most part of Ras Malaab group; it represents (in its lower part) the oldest stable 

evaporite development in the Gulf of Suez region. Its type 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 conformably Baba Member of 

Belayim Formation. In the study area; Two sandstone sub-reservoir units Shagar and 

Markha (the main reservoir is Markha Member) within Kareem Formation are 

hydrocarbon producing units in this field. Figure (3): Isopach map of Kareem 

Formation; shows thickness distribution in the study area ranges from 0 ft to 1200 ft 

that increase in northeast trend. Figure (4): Stratigraphic correlation of some wells of 

the study area, showing the field succession and their thickness distribution in the 

study area (Basement, Nubia, Thebes, Nukhul, Rudeis, and Kareem), hanged on top 

Belayim evaporites (as the famous marker in the study area. 

 

 

 

 
Figure (3): Isopach map of Kareem Formation in East Zeit oil Field. 
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Figure (4): Stratigraphic correlation of some wells of the study area.   
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Structural Setting 

In the present study the structural setting was studied by interpretation of seismic 

profiles and construct the Structure contour maps as 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 phase of tectonism, NW-SE fractures which took place 

in response to the Clysmic Cycle (Early Cambrian to Early Carboniferous). 

Structure contour map, top Nubia Formation Figure (5). As shown in this map, the 

Nubia Formation is affected by the major faults NW-SE (Clysmic fault trends) and 

minor faults with WNW-ESE trend. These features are also shown on seismic 

profile 1336 Figure (6). 

 

Figure (5): A structure contour map, top Nubia Formation (after Zeitco 2010). 
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Figure (6): Interpreted seismic profile 1336. It is dip section and takes the NE-SW 

direction. This profile illustrates a set of normal faults that separate the field into two 

Domes. 

Depth Structure Contour Map, Top Nukhul Formation 

Nukhul Formation still affected by the major faults NW-SE (Clysmic fault trends) 

and minor faults with WNW-ESE trend. As shown on Structure contour map, top 

Nukhul Formation Figure (7) and in interpreted seismic profile 1372 Figure (8). 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure (7). A structure contour map, top Nukhul Formation, (after Zeitco 2010). 
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Figure (8): Interpreted seismic profile 1372. It is dip section and takes the NE-SW 

direction. This profile illustrates a set of faults that separate the field into two 

Domes. 
 

Depth Structure Contour Map, Top Kareem Formation 

Kareem Formation still affected by the major faults NW-SE (Clysmic fault trends) 

and minor faults with WNW-ESE trend. As shown on Structure contour map, top 

Kareem Formation Figure (9) and in interpreted seismic profile 1388 Figure (10). 

 

Figure (9). A structure contour map, top Kareem Formation. 
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Figure (10): Interpreted seismic profile 1388. It is dip section and takes the NE-SW 

direction. This profile 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 area. As shown in structure contour map, top South Gharib Formation 

Figure (11) and interpreted seismic profile 1412 Figure (12)   

Figure (11). A structure contour map, top South Gharib Formation.  
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Figure (12): Interpreted seismic profile 1412. It is dip section and takes the NE-SW 

direction. This profile illustrates the salt dome of South Gharib Formation is not 

affected by any faults.  

Depth Structure Contour Map, Top Zeit Formation 

Zeit Formation is not affected by any faults and it represents a dome in the study 

area. As shown in structure contour map, top Zeit Formation Figure (13) and 

interpreted seismic profile 842 Figure (14).   

 
Figure (13): A structure contour map, top Zeit Formation.   
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Figure (14): Interpreted seismic profile 842. It is strike profile and NW-SE aligned. 

This section illustrates a set of minor normal faults (ESE-WNW) which are 

cintersected between 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 EZC-2), using the available digital 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 (2). Based on the petrophysical analysis 

the Markha Member forms the main reservoir in the study area.  

 
Table (1), the available and used well log data. 

 
 

 

 

 

 

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

 

 

Well name Depth interval 

TVDSS(FT) 

Available well logging tools 

EZA-1A 7962-8488 CALI,GR,RES-DEEP,RES-

SLS,DEN,NEU,DT,PEF EZA-9 8107-8635 

EZA-11 8489-9118 

EZC-2 7854-8393 

Cutoff Limits 

Porosity 10% 

Water saturation 60% 

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

 

 

 

 

 

Markha Member  

The vertical and horizontal variations of Markha Sandstone reservoir parameters are 

studied through constricting the litho-saturation cross plot and iso-parametric maps.  

Lithological Identification Cross-Plots 

Identification of lithology is of a particular importance in formation evaluation 

process. Logs can be used as indicators of lithology. The most useful logs for this 

purpose are density and neutron Figure (15) shows the neutron-density cross plot 

(lithological identification cross-plot) for Markha Member (the main reservoir) of 

Kareem Formation in all wells. As shown in this figure the Markha Member is 

characterized by the presence of sandstone, shale and limestone. 

 

 

 

 

 

Well 

Name 

 

Reservoir 

Thickness 

(ft) 

Effective 

Porosity 

(%) 

Volume 

Of Shale 

(%) 

Water 

Saturation 

(%) 

EZA-1 

 

187 11.5 18.7 28 

EZA-9 

 

126 11 17 43 

EZA-11 

 

72.5 10 25 33 

EZC-2 

 

149 10.1 15.2 39.5 
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Figure (15), lithological identification cross-plot of Markha Member of Kareem 

Formation in the studied wells.  

Markha Gross Reservoir Distribution Map  

Figure (16) shows that, the net reservoir of Markha Member ranges between 20 and 

240 ft The gross reservoir has its maximum thickness towards the western part of the 

study area and decreases toward northeastern part of the study area. 


