
63 
 

Vol. 44 (1) (2022) – pp. 63-80 - ISSN: 1012-5965 

   

 

Delta Journal of Science 
 

Available online at https://djs.journals.ekb.eg/ 
 

 
   

Research Article                                                                                                                    GEOLOGY 

Petrophysical Evaluation Using Well Logging of the Alam El-Beuib Reservoirs, 

Shushan Basin, North Western Desert, Egypt 

I. Othman*
1
, A. Abdeldayem

1
, and M.R. Soliman

1
, G. El-Qady

2
 

1
Geology Department, Faculty of Science, Tanta University, Tanta 31527, Egypt 

2
National Research Institute of Astronomy and Geophysics (NRIAG), Helwan, Egypt 

*Corresponding author: Ibrahim Othman                         E-mail:   ibrahim.othman@science .tanta.edu.eg 

Received: 26/12/2022                                                  Accepted : 20/1/2022 

KEY WORDS 
 

ABSTRACT 

Alam El-Buieb 

Reservoir; well 

logs; 

petrophysical 

evaluation; 

Shushan basin; 

North Western 

Desert.  

 

 

Petrophysical analysis of some of the Lower Cretaceous Alam El-

Bueib reservoir units were carried out using wireline logs from four 

wells representing two fields (GEB and APRIES) located in the western 

part of the Shushan Basin, north Western Desert. Several petrophysical 

parameters were calculated and used in the subdivision of the studied 

reservoirs, including shale volume (VSH), total and effective porosities 

(PHIT, PHIE), water saturation (SW), and hydrocarbon saturation (SH). 

Neutron versus density and M-N crossplots indicated that quartzose 

sandstone is the major matrix component with minor carbonates in some 

units. Furthermore, the litho-saturation crossplots indicated the existence 

of oil-bearing intervals, which are frequently associated with quartzose 

sandstones with low silt and clay content. Dispersed and laminated clays 

are detrimental to reservoir quality as they block pore spaces, decreasing 

hydrocarbon storage and flow capacities. Analysis of petrophysical data 

shows that the studied units have a good reservoir quality, with effective 

porosity values between 8 and 10 % with an average value 9% and low 

water saturation values of less than 35%. The most prospective reservoir 

intervals are found in the upper and middle reservoir units and are 

recommended for future exploration and development. 
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1. Introduction 

The Shushan basin (Fig. 1) represents 

one of Egypt's most productive petroleum 

provinces in the north Western Desert. This 

study targets some reservoir parts of the 

Alam El-Buieb (AEB) Formation including 

AEB-3D, AEB-3G, and AEB-6 units with 

their known high hydrocarbon potentiality 

(EGPC, 1992). The main purposes of this 

study are to evaluate the reservoir 

characteristics of the concerned units 

through the identification of their lithology, 

fluid saturation, and porosity, as well as to 

define cutoffs and identify the pay zones 

using various reservoir parameters, hence 

their hydrocarbon potentiality. 

 

2. Geologic setting  

Geological and drilling studies in the 

Shushan basin revealed the presence of a 

dense subsurface lithostratigraphic column, 

varying in age from the Paleozoic to the 

Recent (Fig. 2). The post-Paleozoic 

succession includes four main cycles of 

tectono-sedimentary sequences 

distinguished by unconformities, crossing 

to the Middle Jurassic, Lower Cretaceous, 

Upper Cretaceous, and Eocene to Miocene. 

Each of these cycles starts with fluvio-

deltaic siliciclastics and ends with marine 

carbonates (Sultan and Abdelhalim, 1988; 

May, 1991; EGPC, 1992; Shalaby et al., 

2013a). The north Western Desert, where 

the study area is located, was initially 

formed mainly due to vertical movement of 

basement blocks that are dominated by 

parallel, elongated, tilted fault blocks, 

producing horst and half-graben structures 

associated with the erosion of the upthrown 

blocks (Shalaby et al., 2013b; Barakat, 

2017; Mahmoud et al., 2019).  

Shushan basin is situated within the 

tectonic zone of the unstable shelf that had 

been active throughout most of the 

Paleozoic to Early Cenozoic times, where 

the Late Jurassic to Early Cretaceous 

rifting, Mid-Cretaceous (Aptian) uplift and 

erosion, and the Late Cretaceous to Early 

Tertiary shear and compression took place 

(Said, 1962; Marfil et al., 2003). During 

the Late Jurassic- Early Cretaceous, 

Shushan basin was formed as a sequence of 

opening of Neo-Tethys ocean to the north 

as a NE- SW extensional basin, receiving 

only continental and fluvio-lacustrine 

sediments and later converted into a pull-

apart basin during the Late Cretaceous as a 

result of the rifting of the North African 

plate from the Eurasian plate (Meshref and 

Hammouda, 1990; EGPC, 1992; 

Meshref, 1996; Metwalli and Pigott, 

2005; Al-Sharhan and Abd El- Gawad, 

2008; Hakimi et al., 2012; Barakat, 

2017). 

3. Materials and Methods  

This study is based on well log data 

from four wells (GEB-1X, GEB-2X, SHU-

1X, and APRIES-1X) representing two 

fields (GEB and APRIES) located in the 

western part of the Shushan Basin, north 

Western Desert. The well log evaluation 

has been accomplished using Interactive 

Petrophysics software (IP) version 3.5. 

Well log data include gamma-ray, 

resistivity, sonic, neutron, and density, were 

used to identify lithology and fluid type and 

determine shale volume, total porosity, 

effective porosity, water, and hydrocarbon 

saturation. 

3.1. Density - Neutron and M – N 

Crossplots 

Crossplots of binary porosity logs are 

useful in displaying both porosity and 

lithology parameters using combined bulk 

density (RHOB) and neutron porosity (NPHI) 

values. Points relating to certain water-
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saturated, pure lithology form lines (quartz, 

limestone, dolomite, etc.). 

When the matrix lithology is a binary 

combination (quartz-lime or lime-

dolomite), the point drawn from the log 

values will lie between the lithology lines. 

The influence of shale may also be seen on 

the crossplot, where shale effects tend to be 

concentrated in the southeast quadrant of 

the crossplot (Poupon and Leveaux, 

1971). 

The use of M-N cross-plots improves 

mineralogical interpretation by utilizing of 

neutron, density, and sonic logs data 

(Bruke et al., 1969). These graphs 

incorporate the lithology-dependent 

variables M and N from all three porosity 

logs: sonic, neutron, and density 

(Schlumberger, 1989). 

The following equations are used to 

compute M and N values (Schlumberger, 

1972): 

M = (Δtf – Δt) / (ρb – ρbf) x 0.01                 (1)                                                                          

N = (ФNf – ФN) / (ρb – ρbf)                       (2) 

3.2. Shale volume calculation  

Accurate estimation of the shale volume 

is essential for the petrophysical evaluation 

of clastic reservoir rocks. Shale volume 

calculation is crucial for eliminating the 

effect on logging responses and 

discriminating between the reservoir and 

non-reservoir rock. Gamma-ray, resistivity, 

neutron, and neutron-density logs were 

used to calculate the shale volume. The 

average value of shale content from these 

methods is approximately equal to its actual 

value (Hakimi et al., 2012). Neutron-

density crossplot as well as shale volume- 

porosity crossplot were used to trace the 

distribution and define the type of shale and 

its effect on reducing the pore space 

(Thomas and Stieber, 1975).  

Following Khalda Petroleum Company 

Internal Report (2014), the cutoff value of 

shale in the study area is 40%, meaning 

rocks with more than 40% of shale content 

are considered non- reservoirs, while those 

with less than 40% of shale content are 

regarded as a reservoir. 

3.3. Porosity calculation  

Neutron, density, and sonic logs are 

commonly used to calculate pore volume 

within the rocks. Neutron log is directly 

related to fluids fully occupying the pore 

space (porosity), density log is a function of 

the density of the matrix, porosity, and the 

density of the fluid in pores, while the sonic 

log is related to the clean compacted rocks 

(primary porosity). Total and effective 

porosities (PHIT and PHIE) are calculated 

using the neutron density- initial porosity 

model (Asquith and Gibson, 1982). 

Neutron density porosity- sonic porosity 

crossplot is used to identify the porosity 

type. 

Determination of density porosity is 

conducted by using this formula 

(Schlumberger, 1974) 

ɸD = (ρbma – ρblog) / (ρbma – ρbf)           (3)           

The matrix density (Table 1) and type 

of fluid in the borehole must be known 

(Asquith and Gibson, 1982). 

Determination of neutron porosity is 

conducted by using this formula 

(Schlumberger, 1972): 

(ФN)c = ФN – ( Vsh × (ФN)sh )             (4)                                                     

The combination of the density porosity 

(ΦD)C and neutron porosity (ΦN)C is useful 

to obtain the effective porosity, where a 

comparison is made between them. In zones 

of (ΦN)C greater than (ΦD)C, the following 

formula is applied (Gaymard and Poupan, 

1968): 

ɸeff = (ɸNc + ɸDc) / 2                               (5)                                                                        

When the formation contains gas, 

(ΦD)C will be greater than (ΦN)C and the 

effective porosity can be calculated using 
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the following equation (Gaymard and 

Poupan, 1968): 

(ɸeff)
2
 = (ɸNc

2
 + ɸDc

2
) / 2                       (6) 

Following Khalda Petroleum Company 

Internal Report (2014), an 8% porosity 

cutoff, considered the lowest effective 

porosity that allows oil to flow, is applied to 

differentiate between porous and non-

porous sand intervals. 

3.4. Fluid saturation  

Archie equation is used to calculate the 

water saturation as it defines the shale 

effect for the clean formation (Archie’s 

term). 

All water saturation determinations 

from resistivity logs in the uninvaded zone 

with a homogeneous intergranular porosity 

are calculated using the following Archie’s 

(1942) formula: 

Sw
n
 = (F × Rw) / Rt                                (7) 

F is usually obtained from the measured 

porosity of the formation through the 

following relations: 

F = a / ɸ
m

                                              (8)  

Where, (m) and (a) are constantly 

determined from local experience.  

The most common values for (a) and 

(m) are as follows:  

For Sandstone      a = 0.62 & m = 2.15            

(Winsauer et al., 1952)                           (9)  

or                    a = 0.81 & m = 2.0 

(Schlumberger, 1972)                           (10)  

For Limestone      a = 1.0 & m = 2.0   

(Carthers, 1968)                                    (11)  

The hydrocarbon saturation is 

calculated using the following equation 

(Rider, 1996(:  

Sh = (1- Sw)                                           (12)                                                                

Where Sh is the hydrocarbon saturation 

and Sw is the water saturation.  

Following Khalda Petroleum 

Company Internal Report (2014), a 50% 

water saturation cutoff is used to 

differentiate between the pay and non-pay 

zones.  

4. Results and Interpretation  

4.1. Discrimination of reservoir 

lithologies  

The studied Alam El-Bueib reservoir 

units are composed primarily of white to 

yellow sandstones, with siltstones and grey 

shales as minor constituents. Thin 

carbonate layers (limestone and dolomite) 

occurred in most areas. Carbonates become 

more abundant towards the top. Dolomite 

and oolitic limestone layers increase in 

thickness to the northwest (RRI 

Robertson, 1982). The interpretation of the 

lithology of the reservoir zones within the 

formation revealed that, the predominant 

lithology is sandstone with some carbonates 

in the four studied wells. 

4.1.1 AEB-3D Reservoir 

Analysis of petrophysical parameters in 

the studied wells (Table 2) revealed that 

this unit is regarded as a reservoir in GEB-

1X, SHU-1X, and APRIES-1X wells but 

not in GEB-2X well, hence neutron-density 

and M-N crossplots were not constructed 

for this well. 

Figure 3 shows the neutron-density 

crossplots for this reservoir unit. The plots 

lie around the sandstone line for both GEB-

1X and SHU-1X wells with porosity range 

of 5-7% and 7-12% respectively, indicating 

that sandstone form the main lithology of 

this unit in these two wells. As for the 

APRIES-1X well, the plots fall between the 

sandstone and limestone lines, with an 

average porosity range of 7-10%, indicating 

that both lithologies form this unit.  

Figure 4 shows the M-N cross-plots for 

this reservoir unit. Plots from both GEB-1X 

and SHU-1X wells are scattered around the 

quartz sandstone line, indicating the 

abundance of clean quartzose sandstones in 
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this reservoir unit. As for the APRIES-1X, 

the points are scattered in the area between 

the quartz sandstone and calcite lines, 

indicating the predominance of sandstone 

with carbonate cement. 

4.1.2 AEB-3G Reservoir 

Analysis of petrophysical parameters in 

the studied wells (Table 3) revealed that 

this unit is regarded as a reservoir in the 

GEB-2X, SHU-1X, and APRIES-1X wells. 

This unit does not exist in the GEB-1X well 

due to local faulting (Khalda Petroleum 

Company's internal report, 2014).   

Figure 5 shows the neutron-density 

crossplots for this reservoir. The plots lie 

around the sandstone line for both GEB-2X 

and APRIES-1X wells with porosity ranges 

of 5-7% and 5-10%, respectively, indicating 

that sandstone forms this unit's main 

lithology in these two wells. As for the 

SHU-1X well, the plots fall on the 

sandstone and limestone lines, with an 

average porosity range of 4-10%, indicating 

that both lithologies form this unit.  

M-N crossplot is not constructed for 

this reservoir unit in GEB-2X well as there 

is no sonic log data available for this well 

(Khalda Petroleum Company internal 

report, 2014) 

Figure 6 shows the M-N cross-plots for 

this reservoir unit in APRIES-1X and SHU-

1X wells. Plots from the APRIES-1X well 

are scattered around the quartz sandstone 

line, indicating this reservoir unit's 

abundance of clean quartzose sandstones. 

As for the SHU-1X well, the points are 

scattered in the area between the quartz 

sandstone and calcite lines, indicating the 

predominance of sandstone with carbonate 

cement in this reservoir unit.  

4.1.3 AEB-6 Reservoir 

Analysis of petrophysical parameters 

in the studied wells (Table 4) revealed that 

this unit is regarded as a reservoir in both 

the GEB-1X and GEB-2X wells but not in 

SHU-1X and APRIES-1X wells.  

Figure 7 shows the neutron-density 

crossplots for this reservoir unit in GEB-1X 

and GEB-2X wells. The plots lie around the 

sandstone line for GEB-1X well with 

porosity range of 5-10%, indicating that 

sandstone forms the main lithology of this 

unit in this well. As for the GEB-2X well, 

the plots fall along the sandstone and 

limestone lines, with an average porosity 

range of 4-7%, indicating that both 

lithologies form this unit.  

M-N crossplot is not constructed for 

GEB-2X well as the sonic log was not 

conducted in this well (Khalda Petroleum 

Company internal report, 2014) 

Figure 8 shows the M-N cross-plots for 

this reservoir unit. Plots from GEB-1X well 

are scattered in the area between the quartz 

sandstone and calcite lines, indicating the 

predominance of sandstone with carbonate 

cement for this reservoir unit.  

4.2. Petrophysical evaluation of the Alam 

El-Buieb units  

Tables 2, 3, and 4 summarize the 

values of different petrophysical parameters 

of the studied AEB three reservoir 

units. The following sections detailed the 

analysis of these parameters and 

interpretation in terms of reservoir quality. 

4.2.1 Litho-saturation crossplots of AEB-

3D unit 

Analysis of litho-saturation crossplot of 

AEB – 3D Unit in GEB – 1X well (Fig. 9) 

indicates the presence of mixed lithology of 

sandstone, shale, and limestone with an 

increase of shale at some intervals at the 

middle part of the unit. Sandstone alternates 

with shale and limestone that appears as 

thin laminae intercalated with shale through 

the whole unit. Analysis of porosity and 

hydrocarbon saturation results indicates the 

presence of few reservoir intervals in the 
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lower part of the unit, especially, where 

shale content is high (up to 85%). 

Analysis of litho-saturation crossplot of 

this unit in GEB – 2X well (Fig. 10) 

reflects a mixed lithology of shale, 

sandstone, and limestone with shale as the 

predominant lithology. Sandstone alternates 

with shale and limestone that appears as 

thin laminae intercalated with shale through 

the entire unit. Analysis of porosity and 

hydrocarbon saturation results shows that 

this unit could not be a reservoir as shale 

content is high at most unit parts (80%). 

Analysis of litho-saturation crossplot of 

this unit in SHU–1X well (Fig. 11) 

indicates the presence of mixed lithology of 

sandstone, shale, and limestone with 

sandstone dominating while shale alternates 

with sandstone and limestone that appears 

as thin laminae throughout the entire unit. 

Analysis of porosity and hydrocarbon 

saturation results shows the presence of 

reservoir and pay interval in the middle part 

of the unit that is represented by a large 

sand body, where maximum shale content 

is low and don’t exceed 4%. Effective 

porosity is about 9% and water saturation is 

38%. 

Analysis of litho-saturation crossplot of 

this unit in APRIES– 1X well (Fig. 12) 

reflects a mixed lithology of sandstone, 

shale, and limestone with shale increasing 

at some intervals, especially, towards the 

lower part of the unit. The sandstone is 

found only at the upper part of the unit, 

while limestone appears as thin laminae 

intercalated with shale throughout the entire 

unit. Analysis of porosity and hydrocarbon 

saturation results shows the presence of 

reservoir and pay interval in the upper part 

of the unit where the shale content is about 

4%, water saturation is 25%, and effective 

porosity is 9%. 

 

4.2.2 Litho-saturation crossplots of 

AEB-3G Unit 

Analysis of the log data of the AEB-3G 

unit shows absence of this unit in GEB-1X 

well probably due to local faulting (Khalda 

Petroleum Company Internal Report, 

2014). 

Analysis of litho-saturation crossplot of 

this unit in GEB – 2X well (Fig. 10) 

reflects a mixed lithology of sandstone and 

limestone. Sandstone is predominant in the 

upper and lower parts of the unit with 

alternates of limestone that appears as thin 

laminae at the middle part. Analysis of 

porosity and hydrocarbon saturation results 

shows the presence of reservoir zones in 

many parts of the unit, where shale content 

is low (reaching 3 - 6%) and effective 

porosity averages 7.5%. The upper part is 

evaluated as a pay zone where water 

saturation reaches 35–45%. 

Analysis of litho-saturation crossplot of 

this unit in SHU–1X well (Fig. 11) reflects 

that sandstone is the predominant lithology 

with very thin laminae of shale only at the 

middle part of the unit. Analysis of porosity 

and hydrocarbon saturation results shows 

the presence of reservoir and pay interval in 

the middle part of the unit, where maximum 

shale content is low (< 1.7%), effective 

porosity is about 9%, and water saturation 

reaches 30%. 

Analysis of litho-saturation crossplot of 

this unit in APRIES–1X well (Fig. 12) 

reflects that sandstone is the predominant 

lithology with some thin laminae of shale, 

especially, in the upper part of the unit. 

Analysis of porosity and hydrocarbon 

saturation results shows the presence of 

some reservoir intervals at the lower part of 

the unit where shale content is low reaching 

3-4%, water saturation 70- 85%, and 

effective porosity of 8 -12%. 
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4.2.3 Litho-saturation crossplots of 

AEB-6 unit 

Analysis of litho-saturation crossplot of 

this unit in GEB–1X well (Fig. 13) 

indicates the presence of mixed lithology of 

sandstone, shale, and limestone. Sandstone 

alternates with shale in the upper part of the 

section but shale increases at some intervals 

at the lower part of the unit while sandstone 

alternates with shale and limestone that 

appears as thin laminae intercalated with 

shale throughout the entire unit. Analysis of 

porosity and hydrocarbon saturation results 

shows the presence of some reservoir 

intervals in the upper part of the unit where 

shale content is low and don't exceed 5%, 

effective porosity is about 9% and water 

saturation reaches 80%, except for a zone in 

the upper part that represents a pay zone 

where water saturation reaches 23%. 

Analysis of litho-saturation crossplot of 

this unit in GEB–2X well (Fig. 14) reflects 

a mixed lithology of sandstone, shale, and 

limestone. Sandstone predominates in the 

middle part of the unit with some 

alternating shale intervals which increase at 

the upper and lower parts where limestone 

appears as thin laminae intercalated with 

shale throughout the entire unit. Analysis of 

porosity and hydrocarbon saturation results 

shows the presence of some reservoir and 

pay intervals in the middle part of this unit 

where maximum shale content is low and 

doesn’t exceed 7%, effective porosity is 

about 7.5%, and water saturation reaches 10 

- 13%. 

Analysis of litho-saturation crossplot of 

this unit in SHU–1X well (Fig. 15) reflects 

a mixed lithology of limestone and shale. 

The limestone is predominant in the upper 

and lower parts of the unit with alternates 

of shale that appear as thin laminae at the 

middle part of the unit where high 

proportions of shale volumes may reach 

65% at some intervals. Analysis of porosity 

and hydrocarbon saturation results shows 

that this unit is not considered as a 

reservoir, as shale content is high in most 

parts of the unit reaching 85% and effective 

porosity is around 0%. 

Analysis of litho-saturation crossplot of 

this unit in APRIES–1X well (Fig. 16) 

reflects a mixed lithology of shale and 

limestone. Shale is predominant in this unit 

with limestone alternations that appear as 

very thin laminae at the lower part of the 

unit. Analysis of porosity and hydrocarbon 

saturation results shows that this unit is not 

considered as a reservoir as shale content is 

high in most parts reaching 80- 95% with 

effective porosity around 0%. 

5. Conclusion 

The petrophysical properties of the 

Lower Cretaceous Alam El-Bueib AEB-3D, 

AEB-3G, and AEB-6 reservoir units in the 

western part of Shushan basin have been 

evaluated using a complete wireline log set 

from four wells (GEB-1X, GEB-2X, SHU-

1X APRIES-1X). Density - Neutron and M-

N crossplots have revealed that the 

lithology of studied units is dominated by 

mixed lithology of sandstones with shale 

and limestone. Sandstones are of a 

quartzose type with carbonate cement with 

good petrophysical properties in terms of 

effective porosity and fluid saturation. 

Shale is distributed in the sand as laminated 

intercalations causing the pore volume to be 

at its minimal levels. In contrast, 

dispersed shale largely decreases the pore 

volume and increases water saturation most 

probably due to their high contents of 

irreducible water saturation. High porosity 

in these units is mainly present in the 

quartzose and calcareous sandstones. 

Hydrocarbon pay zones with low water 

saturation values (less than 50%) often 

occupy the upper and middle parts of the 
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different units where the sandstones are 

dominant. Future exploration in the study 

area should target the sandstone zones 

which are commonly present at the top and 

middle parts of the studied three reservoir 

units. 
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Fig.1. Western Desert basins delineation map (Schulmberger, 1995) and location of the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Generalized lithostratigraphic column of the Shushan basin (Wescott et al., 2011). 
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Fig. 3. Density-Neutron cross-plot of AEB-3D reservoir in the study area. 

 

 

 

 

 

 

 

 

 

Fig. 4. M-N cross-plot of AEB-3D reservoir in the study area. 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Density-Neutron cross-plot of AEB-3G reservoir in the study area. 
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Fig. 6. M-N cross-plot of AEB-3G reservoir in the study area. 

 

 

 

 

 

 

 

 

 

Fig. 7. Density-Neutron cross-plot of AEB-6 reservoir in the study area. 

 

 

 

 

 

 

 

 

 

Fig. 8. M-N cross-plot of AEB-6 reservoir in the study area. 
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Fig.9. Litho-Saturation Crossplot of AEB-3D unit in GEB-1X well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig.10. Litho-Saturation Crossplot of AEB-3D and 3G units in GEB-2X well 
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Fig.11. Litho-Saturation Crossplot of AEB-3D and 3G units in SHU-1X well 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.12. Litho-Saturation Crossplot of AEB-3D and 3G units in APRIES-1X well. 
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Fig.13. Litho-Saturation Crossplot of AEB-6 unit in GEB-1X well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.14. Litho-Saturation Crossplot of AEB-6 unit in GEB-2X well. 
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Fig.15. Litho-Saturation Crossplot of AEB-6 unit in SHU-1X well. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.16. Litho-Saturation Crossplot of AEB-6 unit in APRIES-1X well. 
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Table 1: Matrix densities of common lithologies constants used in the density porosity formula (after 

Schlumberger, 1972). 

Rocks ρma (gm/cc) 

Sandstone 2.648 

Limestone 2.710 

Dolomite 2.876 

Anhydrite 2.977 

Salt 2.032 

 

Table. 2: Petrophysical results of AEB-3D reservoir unit in the studied wells. 

 

Well Name 
Reservoir 

Name 

Gross 

thickness 

(ft) 

Gross 

sand 

(ft) 

Net  

pay 

(ft) 

Net / 

Gross 

(%) 

Vsh 

(%) 

Φeff 

(%) 

Sw 

(%) 

Sh 

(%) 

GEB – 1X  

 

AEB-3D 

162 3.25 0 0 3 9.5 70 30 

GEB – 2X 54 7 0 0 80 0 100 0 

SHU – 1X 136 46.5 13 28 4 8.8 38 62 

APRIES – 1X 153 8 7 87.5 4.4 9 65 35 

 

Table. 3: Petrophysical results of AEB-3G reservoir unit in the studied wells. 

Well Name 
Reservoir 

Name 

Gross 

thickness 

(ft) 

Gross 

sand 

(ft) 

Net  

pay 

(ft) 

Net / 

Gross 

(%) 

Vsh 

(%) 

Φeff 

(%) 

Sw 

(%) 

Sh 

(%) 

GEB – 1X 

AEB-3G 

Faulted  

GEB – 2X 104 38 5 13 6.1 7.5 41.5 58.5 

SHU – 1X 50 6.5 5 77 1.7 9.3 30 70 

APRIES – 1X 167 30 0 0 4 8 76 24 

 

Table. 4: Petrophysical results of AEB-6 reservoir unit in the studied wells. 

Well Name 
Reservoir 

Name 

Gross 

thickness 

(ft) 

Gross 

sand 

(ft) 

Net 

pay 

(ft) 

Net / 

Gross 

(%) 

Vsh 

(%) 

Φeff 

(%) 

Sw 

(%) 

Sh 

(%) 

GEB – 1X 

AEB-6 

402 22.75 12.5 55 5.3 8.8 25.5 74.5 

GEB – 2X 223 8 7 87.5 7.5 7.5 13.3 86.7 

SHU – 1X 196 0 0 0 65 0 100 0 

APRIES – 1X 220 7 0 0 90 0 100 0 
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شًال ىض شىشاٌ، ستانرقٍٍى انثرروفٍزٌقً تاسرخذاو ذسدٍلاخ اَتار فً خزاَاخ عهى انثىٌة، 

 انصسراء انغرتٍح، يصر

إتراهٍى عثًاٌ
1

، عثذ انعزٌز عثذ انذاٌى
1

، يسًذ رفعد سهًٍاٌ
1

، خاد انقاظً
2

 

1
 ر، يص31523 ،قسى اندٍىنىخٍا، كهٍح انعهىو، خايعح غُطا، غُطا

2
 انًعهذ انقىيً نهثسىز انفهكٍح واندٍىفٍزٌقٍح، زهىاٌ، يصر

 

ط وزذاخ خزاٌ عهى انثىٌة تعصر انطثاشٍري انسفهً تاسرخذاو ذسدٍلاخ آتار ً نثعقذى إخراء انرسهٍم انثرروفٍزٌ

فً اندزء انغرتً يٍ زىض شىشاٌ، شًال انصسراء انغرتٍح، يصر. ذى زساب انعذٌذ يٍ انخصائص  ذقع يٍ أرتعح آتار

و PHIT فعانح )وانًسايٍح انكهٍح وان ،(VSH)انثرروفٍزٌقٍح نهخزاَاخ انًذروسح، وانرً ذشًم زدى صخىر انطفهح 

PHIEودرخح ذشثعها تانًاء ،)(SW)  ودرخح ذشثعها تانهٍذروكرتىَاخ ،(SH) أوظر ذفسٍر انرىقٍعاخ انًرقاغعح نقٍى .

أٌ انسدر انريهً هى انًكىٌ انرئٍسً نصخىر انخزاَاخ يع ذسدٍلاخ انٍُىذروَاخ وانكثافح وانرسدٍلاخ انصىذٍح، إنى 

تعط صخىر انكرتىَاخ فً تعط انىزذاخ انصخرٌح. علاوج عهى رنك، أشارخ ذسهٍلاخ َرائح انرشثع نصخىر انخزاَاخ 

إنى وخىد َطاقاخ هٍذروكرتىٍَح، وانرً ذرذثػ تشكم أساسً تصخىر انسدر انريهً انرً ذرًٍز تًسرىاها انًُخفط يٍ 

نطفهح، لأٌ وخىدها ٌعر تدىدج انخزاٌ؛ زٍس ذسذ انًساو، وذقهم يٍ ذخزٌٍ وذذفق انهٍذروكرتىَاخ. ٌىظر ذسهٍم ا

انثٍاَاخ انثرروفٍزٌقٍح أٌ انىزذاخ انصخرٌح انًذروسح ذرًٍز تُىعٍح خزاَاخ خٍذج، زٍس اٌ نها قٍى يسايٍح فعانح 

:. وخذ أٌ َطاقاخ انخزاٌ الأكثر ازرًانٍح 35يُخفعح أقم يٍ : وقٍى ذشثعها تانًٍاِ 9: تًرىسػ 11و  8ذرراوذ تٍٍ 

وانرً ٌىصى تها عُذ زفر آتار نرىاخذ انهٍذروكرتىَاخ يىخىدج فً اندزء انعهىي وانًرىسػ داخم وزذاخ انخزاَاخ 

 نلاسركشاف والاَراج فً انًسرقثم.

 


