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The study area is located approximately 120km NE of 

Alexandria, which lies offshore in the deep water (250-1500m) of the 

Nile Delta and bordered between latitudes 32º 16` & 32º 06`N and 

longitudes 30º 44` & 30º 56`E. Simian element is one of the major 

channel systems that make up the Mid- Pliocene submarine channel 

complex as mapped in the West Delta Deep marine concession. The 

materials used in this study include collection and description of the 

complete log sets from four wells in the study area, including the 

conventional logs; Gamma Ray (GR), Caliper, Deep and Shallow 

Laterolog resistivities (LLD, LLS), Micro-Spherically Focused log 

(MSFL), and porosity tools (Density, Neutron, and Sonic), also the 

advanced logs; Formation Micro Image (FMI), Combinable 

Magnetic Resonance (CMR), and Modular Dynamic Tester (MDT). 

The petrophysical interpretation showed that the effective porosity 

ranges from 21% to 25% and the water saturation ranges from 29% 

to 40%, and the volume of shale is from 16% to 29%. Generally, the 

distribution of the petrophysical parameters increase from the core of 

the channel toward its levee along the channel axis of the study area. 

The optimum location for the proposed wells is the southeastern parts 

of the field, where the lower shale volume and net to gross, and the 

higher porosity and hydrocarbon saturation values are of the 

combination of structural amplitude map and petrophysical maps the 

best drilling for future consideration helped to locate new locations. 

 

  

© Faculty of Science, Tanta University. 

Num 1
Rectangle



 

 El-Kadi et al., (2022) 

   

1. Introduction 

The Simian field is located at the 

northwestern margin of the Nile Delta, 

approximately 120 km offshore of 

Alexandria. The field lies in the West Delta 

Deep Marine Concession (Fig. 1). It lies at 

the cross of Lat 32° 10’ 48.085” N and long 

30° 49’ 21.733” E. Simian element is one 

of the major channel systems that make up 

the Mid-Pliocene submarine channel 

complex mapped in the West Delta Deep 

Marine Concession area (Beshry, 2014). 

El Wastani Formation consists of 

thick sand beds interbedded with thin clay 

levels which become thinner toward the top 

of the formation. The depositional 

environment of this formation is transitional 

between the shelf facies of Kafr El Sheikh 

Formation and coastal or shallow marine to 

fluvio-marine sands of the overlying Mit 

Ghamr Formation (Shehab, 2018). This 

formation was deposited during the late 

Pliocene time, in which the sea regression 

started to close the sedimentation cycle of 

the Pliocene, which began by the sea 

transgression of the Abu Madi Formation. 

The type of section is at El Wastani-1 well 

with thickness (394 ft). 

4 wells in Simian field are chosen for 

this study. These are Simian-1, 2 (Dj), 3 

(Dh), and Dp) (Fig.1). The first was 

Simian-1, which proved a good quality 

channel facies in the upper slope Simian 

channel, and penetrated the base channel 

filled with gravel (British Gas (BG), 1999).  

Simian channel lies at the base of the 

El Wastani Formation, at a similar level to 

the many slope channels laying in the same 

play in the offshore Nile Delta area (Beshry, 

2014). 

Fig. 1: Satellite view of Nile Delta contain Simian Field and location of wells chosen for this Study 
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Fig. 2. Generalized lithostratigraphic column of the Simian Field 

2. Formation Evaluation Methodology                   

A comprehensive analytical formation 

evaluation system is established to interpret 

the basic and advanced logging data for the 

deduction of the petrophysical parameters 

of the analysed units based on a number of 

equations and empirical relations, as well as 

charts using Techlog program. 

2.1. Conventional Formation Evaluation 

Technique 

A) Clay content from conventional tools: 

The volume of shale is calculated from 

gamma ray (Schlumberger, 2004) as 

follow: 

   (1) Schlumberger, 2004 

Where: 

GR: is the gamma ray reading 

GR min: is the gamma ray of clean sand 

GR max: is the gamma ray of clay 

B) Porosity from conventional tools: 

The porosity is calculated from the density 

and neutron method using the following 

equation (Wyllie, 1963): 

  ...(2) Wyllie, 1963 

Nc = (N - Nsh Vsh)  .....(3) Dewan, 1983 
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Combining data from the neutron and density 

logs. Porosities can be calculated through the 

following equations (Schlumberger, 1987):  

 Φ= (ΦD+ ΦN)/2…(4) Schlumberger, 1987   

C) Water saturation is estimated using 

Indonesia equation as follow: 

 

a) Indonesia equation for invaded zones: 

   
……………. (5) Schlumberger, 1972      

b) Indonesia equation for noninvaded zones 

(Schlumberger, 1972): 

    
…………. (6) Schlumberger, 1972      

2.2 Advanced Formation Evaluation 

Technique 

A) Corrected Total Porosity from CMR is 

applied using the following equation: 

        
………...(7) Rashpetco/BG (2005)                                            

DMRP=IF ((DPHZ<TCMR), TCMR, PGAS1) 

….…(8) Rashpetco/BG 2005  

B) Corrected Effective Porosity from CMR  

The Corrected effective porosity from the 

CMR is calculated from the following 

relation: 

CMRP_3MS= DMRP - CBF2 

………………(9) Rashpetco/BG (2005) 

C) Volume of Clay (VCL) by using the CBF2  

The volume of shale Vsh can be calculated 

from the CBF2 as from the following relation: 

  ………(10) Rashpetco/BG (2005)                                       

D) Effective Water Saturation (SWE) 

The effective water saturation can be 

calculated by dividing the capillary water by 

the effective porosity from CMR as from the 

following relation: 

……...(11) Rashpetco/BG (2005)                                        

E) Permeability Calculation from CMR 

(KTIM) 

KTIM is permeability estimated from the 

Timur-Coates model, units are mD, as from 

the following two relations: 

        

……………….…(12) Coates et al., (1999)   

KTIM=IF ((DPHZ <TCMR), KTIM, PERMA) 

…….…..………….…… (13) Timur (1968)                                             

F) Permeability Calculation using SDR model 

The SDR model works very well in water-

saturated zones, in the presence of oil or oil 

filtrates as follow 

 KSDR = 4 x DMRP
4
 x T2LM

2
 

……………….…………..(14)Kenyon (1997) 

KSDR is the permeability estimated from the 

SDR model and KTIM is the permeability 

estimated from the Timur–Coates model 1999, 

their units are millidarcy. 

where: 

ΦD :  is the Porosity derived from Density 

ΦN :    is the Porosity from Neutron 

Φs  :   is the Porosity from Sonic 

Φeff:   is the Effective Porosity 
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ΦT :   is the Total Porosity 

Vsh:   is the shale Volume 

:   is the Matrix Density 

: is the Matrix sonic  

: is the Fluid Density 

: is the Fluid Sonic  

RT: is the True Resistivity of the formation. 

n : is the Saturation Exponent 

a :  is the Tortuosity Factor  

m:  is the Cementation Factor 

F :  is the Formation Resistivity factor 

Rw: is the Water Resistivity, Ohm-m. 

HIG: is the Hydrogen Index of Gas 

HIF: is the Hydrogen Index of Fluid 

PGA: is the Polarization of Gas 

DPOR: is the Porosity from Density 

DMRP:  is the CMR Corrected Total Porosity 

CMRP_3MS: is the CMR Corrected Effective 

Porosity  

CW: is the Capillary Water Volume 

SWI: is the Irreducible Water Saturation 

SWE: is the Effective Water Saturation  

CMFF: is the Gas Corrected Free Fluid Index  

Vsh: is the shale Volume from CMR 

KTIM:  is the CMR Permeability Corrected to 

Gas Effect 

3. Results 

This study deals with the combination of 

the basic tools (gamma-ray, density, neutron, 

and resistivity), and the advanced tools 

(formation micro image, combinable magnetic 

resonance, modular dynamic tester and sonic). 

Basic tools detect conventional reservoirs in 

good way, but they cannot detect the 

unconventional reservoirs, that are sometimes 

under resolution. 

Advanced tools detect both the 

conventional and unconventional reservoirs. 

These tools have a very high vertical 

resolution that reaches one centimeter for the 

Formation Micro Image (FMI).   

 

3.1. Comparison between Conventional and 

Advanced Models  

The litho-saturation plot illustrates the 

raw log data in a number of tracks. From left 

to right, the GR with the caliper log readings 

and bit size, then the depth track, the next 

track displays the names of the examined 

formations, the next tracks are the resistivity 

log including shallow, medium and deep 

resistivity, Neutron and Density with fill area 

as a sand indicator, then two tracks for the 

CMR data, one for the log amplitude, and 

second for the fluid volumes. The next track is 

the Formation Micro Image (FMI) as static 

and dynamic images, then two tracks to show 

the permeability from the KTIM and KSDR 

models, next to that is the sonic data, 

including the compressional and stoneley 

slowness. The last two tracks are the 

calculated net reservoir and the net-pay, from 

the conventional and advanced methods. 

The following are the detailed 

presentations of the selected cross plots 

constructed for the evaluated rock units, from 

Simian-1, Simian-2 Simian-3 and Simian-Dp 

wells (Figs. 3, 4, 5 and 6). 

3.1.1. Petrophysical Analysis of the Simian 

Channel in Simian-1 Well  

Simian-1 well is located on the southern 

part of the study area in proximal part of the 

Simian channel (Fig. 1). A litho-saturation 

plot and data logs are displayed for the 

interval from 2088.5 to 2198 m. This well was 
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logged by complete sets of tools down to the 

total depth of 2265m. 

Simian channel in this well has a gross 

thickness of 78.4m. Top channel is 

encountered through the depths range from 

2088 to 2166.4 m. The litho-saturation plot 

shows that Simian channel consists of 

sandstone and shale intercalated with silt (Fig. 

3). 

3.1.2. Petrophysical Analysis of the Simian 

Channel in Simian-3 Well 

Simian-3 well is located in the central 

part of the study area (Fig. 1). Litho-saturation 

plot and data logs are displayed for the 

interval 2065.5m to 2223 m. This well 

constitutes top Simian channel. This well was 

logged by a complete set of tools down to a 

total depth of 2310m. The gross thickness in 

Simian-3 well is 108 m. The litho-saturation 

plot (Fig. 5) shows that, the Simian channel 

consists of sandstone and shale, intercalated 

with silt.  

3.1.3. Petrophysical Analysis of the Simian 

Channel in Simian-2 and Dp Wells  

The Simian-2 and Simian-Dp wells are 

located at the northern part of the study area, 

in the distal area of the Simian channel (Fig. 

1). Litho-saturation plots and data logs display 

the intervals from 2103.5 to 2236.5 m and 

2146 to 2350 m, respectively, and constitute 

the top channel. These wells were logged by 

complete sets of tools down to a total depth of 

2236.5 m and 2350 m, respectively. 

The Simian channel in these wells 

(Simian-2 and Simian-Dp) has a gross 

thickness of 99 m and 127 m, respectively. 

The top channel is encountered through the 

depth ranges from 2103.5m to 2202.5m and 

from 2146 m to 2273 m, respectively. The 

litho-saturation plots (Figs. 4 and 6) shows 

that Simian channel consists of sandstones, 

intercalated with shale. 

The average petrophysical parameters of 

conventional and advanced results used in this 

study include volume of shale, total porosity, 

effective porosity and fluid saturation (water 

saturation and hydrocarbon saturation) are 

tabulated in the following tables (1 and 2). 
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Table 1: Calculated Petrophysical Parameters Using Conventional Model 

Well Thickness (m) Net Pay (m) 
Shale 

Volume% 

Effective 

porosity% 

Hydrocarbon 

Saturation% 

Hydrocarbon Pore 

volume (m3) 

Simian-1 78.4 45.6 16 22 67 6.72 

Simian-2 99.5 22 27 21 66 3.1 

Simian-3 157.5 59.7 19 24 68 9.75 

Simian-Dp 127 43 21 22 71 5.99 

 

 

Table 2: Calculated Petrophysical Parameters Using Advanced Model 

Well 
Thickness 

(m) 

Net Pay 

(m) 

Shale 

Volume% 

Effective 

porosity% 

Hydrocarbon 

Saturation% 

Hydrocarbon Pore 

volume (m3) 

Simian-1 78.4 53.5 18 24 65 8.35 

Simian-2 99.5 31.2 31 23 62 4.42 

Simian-3 157.5 72 21 25 65 11.71 

Simian-Dp 127 48.3 29 24 60 6.22 
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Fig. 3: Litho-saturation plot showing integration of basic and advanced logs for detection of 

conventional and unconventional reservoirs for Simian Channel (El Wastani 

Formation) in Simian-1 well 
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Fig. 4: Litho-saturation plot showing integration of basic and advanced logs for detection of 

conventional and unconventional reservoirs for Simian Channel (El Wastani Formation) in 

Simian-2 Well 
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Fig. 5: Litho-saturation plot showing integration of basic and advanced logs for detection of conventional and 

unconventional reservoirs for Simian Channel and Simian Slumps (El Wastani Formation) in Simian-3 

Well 
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Fig.6: Litho-saturation plot showing integration of basic and advanced logs for detection of conventional and 

unconventional reservoirs for Simian Channel (El Wastani Formation) in Simian-Dp well
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3.2. Reservoir Characterization (Simian 

Channel) 

A) Histogram Charts for the 

Petrophysical Parameters 

A histogram is the most used graph, to 

show the petrophysical parameters 

distributions. A property distribution shows 

how often each different value, in a set of data, 

occurs.  Individual histograms of the 

equivalent petrophysical parameters calculated 

by conventional petrophysical model in each 

well were then compared to the advanced 

petrophysical histograms to determine the 

normalization shift. In general, a comparison 

of the conventional and the advanced 

calculated effective porosity, water saturation 

and volume of shale for the Simian channel 

showed a slight difference in the shape. 

Histogram bars refer to left axis (frequency) 

and cumulative frequency line (cumulative) 

refers to the right axis. (Fig. 7). 

a. Effective Porosity Histogram 

The average effective porosity (Fig. 7a) 

determined from the conventional model is 

18% and the range is from 0 to 40%. The 

advanced petrophysical model is showing 20% 

average effective porosity with the range from 

5 % to 35%. 

 

 

 

 

 

 

 

  

b. Water Saturation Histogram 

The calculated water saturation using the 

conventional petrophysical model ranged from 

7% to 100%, with an average of 46% (Fig. 7b). 

Higher average water saturation 58% is 

observed from the advanced petrophysical 

read with the range from 6.5% to 100%. 

 c. Volume of Shale Histogram 

The average volume of shale calculated 

using the conventional petrophysical model is 

22%. The average shale volume has increased 

to 26% in the advanced petrophysical model. 

This is illustrated by the well shown in (Fig. 

7c). 
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Fig. 7: Histogram charts showing a comparison between conventional and advanced calculated effective 

porosity, water saturation and volume of shale for Simian Channel (El Wastani Formation) in Simian-

1 well 
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B) Distribution Maps for the Petrophysical 

Parameters 

a. Net-Pay Distribution Map 

The net-pay thickness distribution map 

of the Simian Channel (Fig. 8a) shows a 

considerable reservoir thickness, which is 

concentrated in the core of the channel, 

decreasing towards the edge, of the channel 

along its axis with a maximum recorded value 

of 60m by the conventional tools and 72m by 

the advanced methods of Simian-3 well. The 

thickness decreases gradually from central to 

both sides of the channel, recording the 

minimum reservoir thickness of 22m 

(conventional) and 31m (advanced) at Simian-

2 well.  

b. Effective Porosity Distribution Map 

The effective porosity distribution map 

of Simian Channel shows a very small 

variation in the porosity values (Fig. 8b), from 

a minimum value (21 %) at Simian-2 well to a 

maximum value (25 %) at Simian-3 well. This 

map shows an increase in the effective 

porosity at the core of the channel and to 

decrease along its axis of the channel.  

c. Volume of Shale Distribution Map 

The volume of shale (Fig. 8c) shows 

variation in the shale content from a minimum 

value of (16 %) in Simian-1 well to a 

maximum value of (31 %) in Simian-2 well. 

Generally, the shale content distribution 

increases from core of the channel towards the 

channel axis. 

 

 

 

 d. Water Saturation Distribution Map 

The water saturation map of Simian 

Channel (Fig. 8d) shows variation in values, 

where minimum value of (29 %) of Simian-Dp 

well to a maximum of (38 %) of Simian-2 well. 

Generally, the water saturation distribution 

increases from the core of the channel toward 

the east of its edge along the axis.  

e. Hydrocarbon Pore Volume Distribution 

Map  

The Hydrocarbon Pore Volume (HCP-

V) map of (Fig. 8e) shows variation in the 

values, with the minimum value of (3.1 m) in 

Simian-2 well to a maximum value of (11.7 

m) at Simian-3 well. Generally, the 

hydrocarbon pore volume (HCP-V) 

distribution decreases from the core of the 

channel towards the east of the edge of the 

channel along its axis.  
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Fig. 8: Contour maps showing a comparison between conventional and advanced Net Pay (m), Effective Porosity (%), 

Shale Volume (%), Water Saturation (%) and HCP-V (m) for Simian Channel (El Wastani Formation) in Simian 

Field 
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Fig. 8: (Continued) Contour maps showing a comparison between conventional and advanced Net Pay (m), Effective 

porosity (%), Shale Volume (%), Water Saturation (%) and HCP-V (m) for Simian Channel (El Wastani 

Formation) in Simian Field 
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Conclusions 

By making a combination of all the basic and 

advanced logging tools, the thin bedded 

sandstone reservoirs could be clearly detected and 

helped in adding new reserves to Simian Field 

that didn’t appear before. This is through the 

detection of the amount of sands intercalated with 

shales and their hydrocarbon saturations. This 

new sand discovering increase the lifetime of 

production and to build understanding of the 

setting of Simian Field. 

The results showed clean sandstone reservoirs 

and thin bedded sandstone through the use of 

advanced tools, which generally yielded an 

increase in the petrophysical parameters. The 

optimum location for the suggested new well is at 

the southeastern part of the field, which gave the 

best petrophysical parameters. It has high 

porosity, hydrocarbon saturation and net to gross 

thickness, in addition to low shale volume. 
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تقيين رسوبياث البلايوسيي باستخذام الطرق البتروفيزيقيت التقليذيت والوتطورة لحقل بترول 

 سيوياى البحري )دلتا النيل البحري، هصر(

 أشرف السيذ، هحوذ هسعذ  ،حسي القاضي

 جبيعخ الاصْش –كهٍخ انعهٕو  – لسى انجٍٕنٕجٍب

 :لاصتالخ

 – ٢٥١(كى شًبل ششق يذٌُخ الإسكُذسٌخ، حٍث ٌمع ْزا انًزكٌٕ عهى عًك ٌزشأح ثٍٍ ٠٢١رمع يُطمخ انذساسخ  

( ٔ °٢١´ ٤٤)( شًبلَا ٔخطى طٕل °٢٢´ ١٦)( ٔ °٢٢´ ٠٦عشض ) ًرمع ثٍٍ خطٔ ،انٍُم دنزب يٍ )و٠٥١١

 يُزصف انعًٍمخ انمُٕاد يجًع رشكم انزً انشئٍسٍخ انمُٕاد أَظًخ لُبح سًٍٍبٌ ًْ ٔاحذح يٍ .ششلب( °٢١´ ٥٦)

 انعًٍمخ.  انجحشٌخ انذنزب غشة انحذٌث انًعٍٍ فً ايزٍبص انعصش

أسثعخ  يٍ كبيم سجم يجًٕعبد ٔكزنكخ آثبس. أسثع ٔرحهٍم ٔٔصف جًع رشًم انذساسخ ْزِ فً انًسزخذيخ انًٕاد

ِدٔاد اِسبسٍخ )أشعخ جبيب، يمٍبط لطش آثبس فً يُطمخ انذساسخ، ٔرشًم انزبنً: رسجٍلاد اَثبس يزًثهخ فً ا

ٔانًٕجبد  انكثبفخ ٔانٍُٕرشٌٔ) لٍبط انًسبيٍخ ٔأجٓضح) ٔانضحهخرسجٍلاد انًمبٔيخ انكٓشثٍخ انعًٍمخ  ،انجئش

، ٔانشٍٍَ انًغُبطٍسً، ًكٌٕانصٕسح انذلٍمخ نهمثل  دٔاد يزمذيخ راد دلخ عبنٍخالااسزخذاو ٔكزنك ( انصٕرٍخ

 .نهضغطً ٔالاخزجبس انذٌُبيٍك

٪ ٔيزٕسط رشجع ٢٥٪ انى ٢٠انزفسٍشاد انجزشٔفٍضٌمٍخ أعطذ اٌ يزٕسط انًسبيٍخ انفعهٍخ انًحسٕثخ ْٕ يٍ 

ُزج سز٪.  ٔفى انعًٕو ٢٢ٌ٪ انى ٠٦٪ ٔيزٕسط حجى انصخش انطًٍُ ْٕ يٍ ٤١٪ انى ٢٢انصخش ثبنًبء ْٕ يٍ 

 اٌ رٕصٌع انخصبئص انجزشٔفٍضٌمٍخ ْزِ ٌضداد يٍ ٔسط انمُبح انى انجٕاَت عهى طٕل انمُبح. 

انُزبئج اٌ انًٕالع انًجششح نُثبس انمبديخ ْٕ انجُٕة انششلً نهحمم َِّ ٌحزٕي عهى انخصبئص  اظٓشد ٔنمذ

سجخ حجى انُفط انى حجى انصخش انجزشٔفٍضٌمٍخ الافضم. فًٓ رحزٕي عهى أعهى يسبيٍخ ٔرشجع انصخش ثبنُفط َٔ

ثبلإضبفخ انى آَب رحزٕي عهى الم َسجخ نهصخش انطًٍُ. نكٍ ٌجت اٌ َأخز فً الاعزجبس اٌ ديج انخشائط انزشكٍجٍخ 

ٔانخشائط انجزشٔفٍضٌمٍخ ضشٔسٌب نزحذٌذ الايبكٍ الافضم نُثبس انجذٌذح فً الاجضاء راد انظٕاْش انزشكٍجٍخ 

 .فٍضٌمٍخ الافضمانًشرفعخ ٔانخصبئص انجزشٔ

 


