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ABSTRACT 

The characteristics of reservoir require reliable knowledge of certain fundamental 

reservoir properties. Log measurements can define or at least infer these properties: 

resistivity, porosity, shale volume, lithology, water saturation, hydrocarbon saturation 

and permeability. The current study represents evaluation of petrophysical properties in 

wells Fa-1, Fa-2 and Fa-3 in Faiha oilfield and in well Snd-2 in Sindibad oilfield of 

Mishrif and Yamama formations, southern Iraq. 

The petrophysical evaluation was based on well logs data to delineate the reservoir 

characteristics of Mishrif and Yamama formations. The available well logs such as 

(Gamma ray, SP, Resistivity (MSF, ILL), Sonic, Density and Neutron logs) are digitized 

using Didger software (v.4). The environmental corrections and petrophysical parameters 

such as porosity, water saturation, hydrocarbon saturation and shale volume were 

computed and interpreted using Interactive Petrophysics software (IP). Petrophysical 

properties were determined and plotted as computer processing interpretation (CPI) using 

Interactive Petrophysics software. Lithological study of Mishrif Formation appears that it 

consists mainly of interbedded limestone, dolomite and shale, whereas lithological study 

of Yamama Formation appears that it consists mainly of interbedded limestone, dolomite 

and shale in some depths. 

Interpretations of well logs of Mishrif Formation in well Snd-2 it have good hydrocarbon 

saturation. Results also referred that hydrocarbon saturation and permeability in some 
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ranges of the formation especially in MB unit is very high, in addition to the low movable 

oil and this may indication of the heavy oil in the formation. While interpretations of well 

logs of Yamama Formation in well Fa-1 indicated high hydrocarbon saturation. In 

general, the reservoir characteristics of Yamama Formation in Fa-1 are better than wells 

Fa-2 and Snd-2, and reservoir characteristics of Mishrif Formation in well Snd-2 better 

than Fa-1 and Fa-3 according to petrophysical properties and hydrocarbon saturation. 

Mishrif Formation in Faiha oilfield is divided into nine zones and nine zones in Sindibad 

oilfield, while Yamama Formation is divided into six zones in Faiha oilfield and seven 

zones in Sindibad oilfield according to Behavior of well logs and Shale volume. 

Keywords: Petrophysical Properties, Mishrif Formation, Yamama Formation, South 

Iraq, Well Logs. 

 

1. INTRODUCTION  

The Faiha and Sindibad Oil Fields 

consist of different reservoir zones and the 

zones considered for this study is Mishrif 

and Yamama formations. Petrophysical 

properties are the study of rock properties 

and their interactions with fluids (gases, 

liquid hydrocarbons and aqueous 

solutions). Well logging is the technique of 

making petrophysical measurements in the 

subsurface earth formations through the 

drilled borehole in order to determine both 

the physical and chemical properties of 

rocks and the fluid they contain [1]. The 

objective is to locate, define, and produce 

hydrocarbons from a given reservoir and it 

is also known as formation evaluation. Due 

to the enormous amount of data well 

logging can provide, the technology plays 

a pivotal role in hydrocarbon exploration 

and production industry. These techniques 

can be used in all phases of hydrocarbon 

exploration and production process. Rapid 

and sophisticated development in well 

logging technology has revolutionized the 

hydrocarbon industry [2]. Moreover, it can 

use a group of logs for many wells to 

describe the structural, stratigraphy, facies 

relationships for the deposition 

environments and reservoir engineering. 

The main purpose of this study is to 

make use of all the available sets of well 

logs data acquired in the study area 

especially related to open wells from Fa-1, 

Fa-2 and Fa-3 in Faiha Oil Field and from 

wells Snd-1 and Snd-2 in Sindibad Oil 

Field to determine the petrophysical 

properties for each zone in Mishrif and 

Yamama formations, and therefore to 

evaluate the performance production of the 

reservoir. This study deals with pre-

interpretation and the internal properties of 

Mishrif and Yamama formations. The 

study includes two steps, the pre-

interpretation and the interpretation. The 

pre-interpretation includes the 

determination of effective porosity 

(corrected to shale effects) and all the 

parameters that are required in the 

interpretation processes. The 

interpretations were made using Interactive 

Petrophysics software v3.5 (interactive 

software to carry out interpretations and 

log corrections for borehole environment 

and invasion effects). 
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2. STUDY AREA 

The Faiha and Sindibad oilfields are 

located in Basrah Governorate, southern 

Iraq. Faiha field is located within the area 

of exploration (Block-9). This structure is 

located in the southeastern part of Iraq, 

along Iraqi-Iranian borders, about (20 km.) 

towards northeastern of the Basrah city. It 

is bordered from the north Majnoon 

oilfield, from the south Sindibad field, 

from the west Nahr Bin Umr field. It 

covers an area of (2866 km.) which is a 

convex fold. The field lies approximately 

between the lines easting (215337.12-

215502.00) m. and northing (3425691.05-

3432610.00) m. as shown in Fig. (1). 

Sindibad field is located in the 

southeastern part at about (18 km.) of 

Basrah city and approximately (5 km.) of 

Iraqi-Iranian borders between the lines 

easting (785451-787500) m. and northing 

(3388161-3389000) m., (Basrah Oil 

Company). Many wells were drilled in 

Faiha Field (Fa-1, Fa-2 and Fa-3) and in 

Sindibad Field (Snd-1and Snd-2) to 

determine the Structural configuration and 

facies distribution of the reservoir rocks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Location Map Of The Study Area.

 

 

 

3. METHODOLOGY 

Using Interactive Petrophysics 

software v3.5 (IP) for analyze the 

geophysical well logs such as (Gamma 

Ray, Spontaneous Potential, Resistivity 

(MSF, ILL), Sonic, Density and Neutron 

logs) and plotted to evaluate the water and 

hydrocarbon saturations of Mishrif and 

Yamama formations using the Archie 
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equation. The available open hole logs data 

were digitized in order to be imported into 

the appropriate software for analysis and 

interpretation, Didger (v.4) software was 

used in this very first step. The proper 

corrections (i.e. Shale effect, borehole 

conditions, depth of invasion, etc.) for 

Gamma ray, Resistivity, Density and 

Neutron logs, were applied before 

commencing the open hole well log 

analysis as based on Schlumberger’s well 

log analysis basic corrections using 

Interactive Petrophysics software. 

Calculate of shale volume (Vsh), 

petrophysical parameters such as porosities 

and use the NMR log to calculate the 

permeability. 

Interactive Petrophysics software was 

used for well logs analysis and plotted to 

evaluate petrophysical properties as 

computer processing interpretation (CPI) 

of Mishrif and Yamama formations in 

Faiha and Sindibad fields. 

  

4. PETROPHYSICAL PROPERTIES 

For determining reservoir properties 

of Mishrif and Yamama formations, 

petrophysical parameters must be obtained 

and evaluated. These parameters include:

  

4.1 Calculation of Shale Volume (Vsh)

Knowing the volume value of shale 

is very important due to that it affects 

directly on the different log tools. [3, 4] 

state that if there is any increase in the 

volume of shale in reservoir (10 % - 15 %), 

it has a noticeable impact and influence on 

porosity and water saturation calculated 

from logs. The volume of shale is 

calculated in many methods: calculated 

from Gamma ray, Spontaneous potential, 

Neutron and Resistivity Logs as follows: 

[5] 

 

4.1.1 Resistivity log:                                                                      

 

                                           (1)  √
Rsh

Rt
=𝑽𝒔𝒉 

When: Vsh= Shale volume; Rsh= Resistivity 

of shale; Rt= True Resistivity [5]. This 

method is good in the following cases: 

 Low porosity (Carbonate, Shale, Marl 

…etc.). 

 Saturated formations with high 

hydrocarbon saturation. 

 

4.1.2 Spontaneous potential log:                   

Vsh= 1- [SP - SPsh / SPCl - SPsh]             (2) 

When: SP= Spontaneous potential; SPsh: 

Spontaneous potential shale; SPCl: 

Spontaneous potential clean. This method  

 

 

 

 

 

 

 

gives uncertain results in the following 

cases: 

 Hydrocarbon-bearing formations (oil, 

gas), given high values for the (Vsh). 
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 Dispersed Clay [6]. 

 

4.1.3 Neutron log:                       

N= e * NF * Vsh * Nsh                       (3) 

When: N= Porosity is derived from 

Neutron log; e= Effective porosity; NF= 

Neutron porosity of fluid; Nsh= Neutron 

porosity for shale [5]. This method given 

good results in the following cases: 

 Effective porosity few as in Shale, Marl 

…. etc. (e = NF = 0). 

The equation becomes as follows: 

Vsh= N / Nsh                                         (4) 

 Give good results when the value of the 

Nsh high.   

4.1.4 Gamma ray log:  

To derive Vsh from gamma ray (GR Log), 

it is imperative that the gamma ray index 

(IGR), determined by using equation of 

Schlumberger (1974) [7] 

IGR= (GRlog - GRmin)/(GRmax - GRmin)   (5) 

When: IGR= gamma ray index; GRlog= 

gamma ray reading of formation; GRmin= 

minimum gamma ray (clean sand or 

carbonate); GRmax= maximum gamma ray 

(shale). For the purpose of this work, the 

formula of Dresser Atlas (1979) [8] for 

older rocks was used to determine the 

shale volume. 

Vsh= 0.33 * [2 (2*IGR) - 1]                    (6) 

In this study, the shale volume has 

been calculated by using (IP) program the 

results of calculating the volume of shale 

show an increase in volume more than 

(10%) in most deep intervals. Statistical 

analysis shows that the least percentage of 

shale was in Yamama Formation in well 

Fa-2 and the highest rate was in Yamama 

Formation in Fa-1. Besides that, layers 

boundaries have been determined and 

divide the formations into many zones 

based on behavior of logs and volume of 

shale. Mishrif Formation has been divided 

into nine zones in Faiha Field and nine 

zones in Sindibad Field, while Yamama 

Formation is divided into six zones in 

Faiha Field and seven zones in Sindibad 

Field as shown in Figures (2 to 13). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2: Statistical Analysis Of Shale Distribution For 
Yamama Formation In Fa-1. 

 

 

 

 

  

 

 

 

 

Figure 4: Statistical Analysis Of Shale Distribution For 

Yamama Formation In Fa-2. 
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Figure 3: Statistical Analysis Of Shale Distribution For 

Mishrif Formation In Fa-1. 

 
Figure 3: Statistical Analysis Of Shale Distribution For 

Mishrif Formation In Fa-1. 

 

 

 

 
 

 

 

 

Figure 5: Statistical Analysis Of Shale Distribution For 

Mishrif Formation In Fa-3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Statistical Analysis Of Shale Distribution For 

Yamama Formation In Snd-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Statistical Analysis Of Shale Distribution 

For Mishrif Formation In Snd-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Shale Volume For Yamama Formation In Fa-1. 
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Figure 9: Shale Volume For Mishrif Formation In Fa-1.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Shale Volume For Yamama Formation In Fa-2. 
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 Figure 11: Shale Volume For Mishrif Formation In Fa-3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 12: Shale Volume For Mishrif Formation In Snd-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  Figure 13: Shale Volume For Yamama Formation In Snd-2. 
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4.2 Calculation of Formation Water 

Resistivity (Rw) from Sp. Log  

The formation water resistivity is of 

great importance in studying of well 

records for it enters into the calculating of 

water saturation (Sw). There are several 

methods in calculating the formation water 

resistivity, such as direct measuring of 

typical sample of water formation or 

through (Cross Plot) the method of 

qualitative resistivity of formation water 

by applying the equation (Archie) in 

accordance with the water saturated layers. 

Previously, getting the best values of 

(Rw) from (SP) log; provided that, the 

formation is clean of any shale deposit, 

porous, permeable, thick and saturated 

with water [9]. In current study this value 

has been calculated by (IP) program by 

using data entry of temperature degrees 

and Rmf (omh-m) then Rmf temperature 

and SP log to both Mishrif and Yamama 

formations. 

 

 

4.3 Calculation of Total and Secondary 

Porosity 

Total porosity within Yamama and 

Mishrif formations was determined from 

combination of Neutron - Density derived 

porosities. Neutron log measure the direct 

porosity after corrected based on the 

equation of Tiab & Donaldson (1996) [10]. 

ØNcorr.= ØN - (Vsh * ØNsh)                       (7) 
Where: ØNcorr.= corrected porosity is 

derived from Neutron log for no clean 

rocks; ØNsh= Neutron porosity for shale. 

Density porosity is derived from the bulk 

density of clean liquid filled formations 

when the matrix density (ρma) and the 

density of the saturating fluids (ρf) are 

known, using Wyllie et al., (1958) [11] 

equation: 

ØD= (ρma - ρb) / (ρma - ρf)                       (8) 

Where: ρma= density of matrix (2.71 

gm/cm3 for limestone, 2.87 gm/cm3 for 

dolomite, 2.65 gm/cm3 for sandstone); ρf= 

density of fluid (1 gm/cm3 for fresh water, 

1.1 gm/cm3 for saline water). 

In intervals, whose shale volume is more 

than 10%, we used equation (9) to remove 

shale effect from porosity calculation: 

ØDcorr.= ØD - (Vsh * ØDsh)                       (9) 

Where: ØDcorr.= corrected porosity is 

derived from Density log for no clean 

rocks; ØDsh= density porosity for shale. 

Total porosity (Øt), whereas equation (10) 

is used in depths (∅N < ∅D) and calculated 

as follows: 

Øt= (ØN + ØD) / 2                                  (10) 

The effective porosity (Øe) is then 

calculated, using equation of Schlumberger 

(1998) [12] after total porosity corrected 

from shale volume: 

Øe= Øt * (1-Vsh)                                    (11)  

Sonic log (Δt) based on Wyllie time-

average equation (12) was used to 

determine primary porosity: 

ØS= (Δtlog - Δtma) / (Δtfl - Δtma)               (12) 

Where: ØS= sonic derived porosity; Δtlog= 

interval transit time in the formation; Δtma= 

interval transit time in the matrix; Δtfl= 

interval transit time in the fluid in the 

formation. 
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Δt is increased due to the presence of 

hydrocarbon. To correct for hydrocarbon 

effect, [3] suggested the following 

empirical equations: 

Ø = ØS * 0.7 (gas)                                 (13)  

Ø = ØS * 0.9 (oil)                                  (14)  

Then, in order to correct sonic porosity 

from shale effect within formation, the 

following equation is used: 

ØScorr.= ØS - (Vsh* ØSsh)                        (15) 

Where: ØScorr.= corrected sonic porosity; 

ØS= sonic derived porosity; ØSsh= apparent 

porosity of the shale. 
Secondary porosity index (SPI) was 

computed by the difference between total 

porosity and the primary porosity (that is 

determined from sonic log) after made 

corrections for shaliness and hydrocarbon 

effect: 

SPI= (Øt - ØScorr.)                                  (16) 

Porosities of the Yamama and Mishrif 

formations have been calculated by using 

porosity logs, as shown in Figures (14 to 

29), it has been observed that Yamama 

Formation has porosity values in Fa-1 

better than Fa-2 and Snd-2. The total 

porosity of the formation was very 

effective and decrease in secondary 

porosity which is almost none in some 

depths. While the porosity of the Mishrif 

Formation in well Snd-2 was better than 

Fa-1 and Fa-3, it is from primary porosity 

type (effective) and secondary porosity is 

little or none in the formation. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 14: Total Porosity Values For Yamama Formation In 

Fa-1. 

Figure 15: Effective Porosity Values For Yamama 

Formation In Fa-1. 
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Figure 16: Secondary Porosity Values For Yamama Formation 

In Fa-1. 

Figure 17: Total Porosity Values For Mishrif Formation In Fa-1. 

 

 

 

 

 

 

 

  

 

 

 

 

 
Figure 18: Effective Porosity Values For Mishrif Formation 

In Fa-1. 

Figure 19: Secondary Porosity Values For Mishrif Formation 

In Fa-1. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 20: Total Porosity Values For Yamama Formation In 

Fa-2. 

Figure 21: Effective Porosity Values For Yamama 

Formation In Fa-2. 
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Figure 22: Total Porosity Values For Mishrif Formation In Fa-3. Figure 23: Effective Porosity Values For Mishrif 

Formation In Fa-3.

 

 

 

 

 

 

 

 

 

 

Figure 24: Total Porosity Values For Yamama Formation In 

Snd-2. 

Figure 25: Effective Porosity Values For Yamama 

Formation In Snd-2. 

 

 

 

 

 

 

 

 

 

 

 
Figure 26: Secondary Porosity Values For Yamama 

Formation In Snd-2. 

Figure 27: Total Porosity Values For Mishrif Formation 

In Snd-2. 

 

 

 

 

 



 Journal of Basrah Researches ((Sciences)) Vol. (46). No. 1 (2020) 
 

 

 

 

 

 

 
Figure 28: Effective Porosity Values For Mishrif Formation In 

Snd-2. 

Figure 29: Secondary Porosity Values For Mishrif 

Formation In Snd-2.

4.4 Calculation of Water and 

Hydrocarbon Saturation 

Water saturation for the uninvaded 

zone was calculated according to Archie 

(1942) [13]:  

Sw = [(a * Rw) / (Rt * _m)]1/n              (17) 

Where: Sw= the water saturation (fraction); 

Rw= Resistivity of water formation that is 

previously determined from SP log (ohm-

m); Rt= formation resistivity (ohm-m); 

a=tortuosity factor; m= cementation factor; 

n=saturation exponent (Archie’s 

parameters). 

Water saturation in the invaded zone (Sxo) 

can be simply calculated from the same 

equation previous mention by replacing 

Rw with Rmf (mud filtrate resistivity 

available from well log headers) and Rt 

with Rxo (measured resistivity of the 

invaded zone): 

Sxo = [(a * Rmf) / (Rxo * _m)]1/n         (18) 

Than can be calculating the hydrocarbon 

saturation, by using the following 

equation: 

Sh= 1 - Sw                                            (19) 

Movable hydrocarbon saturation was 

calculated based on Schlumberger (1998) 

[12] equation:  

MOS= Sxo - Sw                                   (20) 

Whereas residual oil saturation was 

calculated from Schlumberger (1987) [14] 

as follows equation: 

ROS= 1 - Sxo                                       (21) 

  

5. RESULTS AND DISCUSSIONS 

Water and hydrocarbon saturation 

have been calculated using the Archie 

equation in (IP) software, in addition to 

calculations of Net pay thickness and 

lithology. Figures (30 to 32) show that 

Yamama Formation in well Fa-1 contains 

a high percentage and for all the zones of 

hydrocarbon saturation as an average of 

0.5564 and the rate of residual oil 

saturation are 0.345, movable oil is up to 

0.211. The formation has a high Net pay 

thickness. The lithology of formation is 

mainly of limestone, dolomite and shale in 

some depths. 

Figures (33 to 35) shows the 

petrophysical characteristics of Mishrif 

Formation in well Fa-1 which contains 

good hydrocarbon saturation up to 0.30 

and remaining hydrocarbon saturation up 

to 0.21 and the moveable up to 0.073. The 

hydrocarbon saturation is high at reservoir 

unit (MB) where permeability is high. The 



 Journal of Basrah Researches ((Sciences)) Vol. (46). No. 1 (2020) 
 

 

Net pay thickness of the formation is low, 

in addition to the lack of moveable oil 

gives an evidence that the oil is heavy in 

the Mishrif Formation. Lithological study 

of formation appears that it consists mainly 

of interbedded limestone, dolomite and 

shale. 

Figures (36 to 38) shows the 

petrophysical characteristics of Yamama 

Formation in well Fa-2, containing high 

hydrocarbon saturation of 0.5476 and 

residual hydrocarbon saturation of 0.478 

and the moveable  up to 0.0698. The Net 

pay thickness of the formation is high. 

Lithological study of formation appears 

that it consists mainly of interbedded 

limestone, dolomite and shale. 

Figures (39 to 41) show that Mishrif 

Formation in well Fa-3, contains a good 

ratio for all the zones except the first and 

last zone of hydrocarbon saturation 

moveable oil up to 0.1423. The lithology 

of formation is mainly limestone as well as 

dolomite and shale. 

Figures (42 to 44) show that 

Yamama Formation in well Snd-2, 

contains a high proportion of all the zones 

of hydrocarbon saturation except the 

seventh and part of the sixth zone as an 

average up to 0.4112 and the rate of 

remaining oil saturation up to 0.4377, and 

the moveable oil is none. The formation 

has a middle of Net pay thickness. The 

lithology of formation is mainly of 

limestone, dolomite and shale in some 

depths. 

Figures (45 to 47) shows the 

petrophysical characteristics of Mishrif 

Formation in well Snd-2, containing only 

hydrocarbon saturation in the upper 

reservoir unit (MA) up to 0.357 and 

residual hydrocarbon saturation 0.291 and 

the moveable up to 0.0667. Hydrocarbon 

saturation is inconsiderable at the 

remaining zones. The Net pay thickness of 

the formation is inconsiderable. The 

lithology of formation is mainly limestone, 

dolomite and shale. 

From comparing of Yamama 

Formation in the Faiha and Sindibad fields, 

that Yamama Formation in the Faiha field 

is better than Yamama Formation in the 

Sindibad field according to petrophysical 

properties and hydrocarbon saturation, as 

well as when comparing Mishrif 

Formation of the Faiha and Sindibad fields 

shows that Mishrif Formation in the 

Sindibad field is better than Mishrif 

Formation in the Faiha field according to 

petrophysical properties and hydrocarbon 

saturation. In comparison, between Mishrif 

and Yamama formations, it shows that 

petrophysical characteristics of Yamama 

Formation are better than Mishrif 

Formation, as shown in Figures (48 and 

49). 
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Figure 30: Statistical Analysis Of Water Saturation Values For Yamama Formation In Fa-1. 
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Figure 31: Water Saturation And Porosity For Yamama Formation In Fa-1. 
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Figure 32: Computer Processed Interpretation (CPI) For Yamama Formation In Fa-1. 

  

 

 

 

 

 

 

 

 
Figure 33: Statistical Analysis Of Water Saturation Values For Mishrif Formation In Fa-1. 
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Figure 34: Water Saturation And Porosity For Mishrif Formation In Fa-1. 
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Figure 35: Computer Processed Interpretation (CPI) for Mishrif Formation In Fa-1. 

 

 

 

 

 

 

 

 

 

 

 
Figure 36: Statistical Analysis Of Water Saturation Values For Yamama Formation In Fa-2. 
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Figure 37: Water Saturation And Porosity For Yamama Formation In Fa-2. 
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Figure 38: Computer Processed Interpretation (CPI) For Yamama Formation In Fa-2. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 39: Statistical Analysis Of Water Saturation Values For Mishrif Formation In Fa-3. 
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Figure 40: Water Saturation And Porosity For Mishrif Formation In Fa-3. 
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Figure 41: Computer Processed Interpretation (CPI) for Mishrif Formation In Fa-3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 42: Statistical Analysis Of Water Saturation Values For Yamama Formation In Snd-2. 
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Figure 43: Water Saturation And Porosity For Yamama Formation In Snd-2. 
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Figure 44: Computer Processed Interpretation (CPI) For Yamama Formation In Snd-2. 

 

 

 

 

 

 

 

 

 

 

Figure 45: Statistical Analysis Of Water Saturation Values For Mishrif Formation In Snd-2. 
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Figure 46: Water Saturation And Porosity For Mishrif Formation In Snd-2. 
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Figure 47: Computer Processed Interpretation (CPI) for Mishrif Formation In Snd-2. 

 

 

 

 

 س

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Journal of Basrah Researches ((Sciences)) Vol. (46). No. 1 (2020) 
 

 

 

 

 

 

 

 

 

 

 

Figure 48: Correlation Of Mishrif Formation Between The Wells Of The Study Area. 
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Figure 49: Correlation Of Yamama Formation Between The Wells Of The Study Area. 

 

6. CONCLUSIONS 

According to this study and 

depending on the petrophysical properties 

the shale volume has been calculated by 

using (IP) software the results of 

calculating the volume of shale show an 

increase in volume more than (10%) in 

most depth intervals. Statistical analysis 

shows that the least percentage of shale 

was in Yamama Formation in well Fa-2 

and the highest percentage was in Yamama 

Formation in Fa-1. Layers boundaries have 

been determined and divide the formations 

into many zones based on behavior of well 

logs and shale volume. Mishrif Formation 

in Faiha Field is divided into nine zones 

and nine zones in Sindibad Field, while 

Yamama Formation is divided into six 

zones in Faiha Field and seven zones in 

Sindibad Field. 

According to Computer processed 

interpretation (CPI), Mishrif Formation are 

characterized by primary porosity 

(effective) in well Snd-2 better than Fa-1 

and Fa-3 and secondary porosity little or 

none, while Yamama Formation is 

characterized by primary porosity 

(effective) values in well Fa-1 better than 

Fa-2 and Snd-2 and total porosity of the 

Yamama Formation is high, while 

secondary porosity little or none in some 

depths. 

In general, Mishrif Formation in well 

Snd-2 is characterized by good 

hydrocarbon saturation (0.30) and the 

residual and movable saturation are 0.21 

and 0.073, respectively. Results also 

referred that hydrocarbon saturation and 

permeability in some ranges of the 

formation especially in MB unit is very 

high, in addition to the low movable oil 

and this may indication of the heavy oil in 

the formation. In general, the reservoir 

characteristics of Yamama Formation in 

Fa-1 better than Fa-2 and Snd-2. 

Lithological study of Mishrif Formation 

appears that it consists mainly of 

interbedded limestone, dolomite and shale. 

While interpretations of well logs of 

Yamama Formation in well Fa-1 indicated 

high hydrocarbon saturation (an average of 

0.556). The residual oil saturation and 

movable oil are 0.345 and 0.211, 

respectively. In general, the reservoir 

characteristics of Yamama Formation in 

Fa-1 are better than Fa-2 and Snd-2. 

Lithological study of Yamama Formation 
consists mainly of interbedded limestone, 

dolomite and shale in some depths. 
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:الخلاصة  

على الأقل  أن تحدد أو جس الآباريمكن لقياسات  الأساسية. المكمنمعرفة موثوقة لبعض خصائص تتطلب  يةالمكمنخصائص ال
تمثل الدراسة الحالية والنفاذية.  يربوناتشبع الهيدروكال، ئيتشبع الماال، الصخارية، سجيل، حجم ال، المساميةةيالمقاومتستنتج هذه الخواص: 

، النفطي سندبادال حقل في 2-بئر سندباد وفيفي حقل الفيحاء النفطي   3-فيحاءو  2-، فيحاء1-فيحاء لآبار البتروفيزيائية ائصصخللتقييم 
 نإ. ةامميالمشرف و ال يتكوينل منيةخصائص المكال وضيحلت الآبار مجساتبيانات على التقييم البتروفيزيائي لقد أعتمد . جنوب العراق

الكثافة  الصوتي، ،اومة الدقيق، مجس المقاومة بالحثالمقاومة النوعية، مجس المقأشعة كاما، الجهد الذاتي، ) مثلالمجسات البئرية المتوفرة 
ت البتروفيزيائية لاماالتصحيحات البيئية والمعلقد أجريت  (Didger v.4). باستخدام برنامجالنيوتروني( تم تحويلها الى قيم رقمية والمجس 

خصائص ال. تم تحديد (IP)التفاعلي ء البتروفيزيا ستخدام برنامجأب السجيل وحجم يربوناتشبع الهيدروكال، ئيتشبع الماال، مثل المسامية
تكوين المشرف أنه لصخارية الدراسة الأظهرت  .(IP) م برنامجستخداأب (CPI) حاسوبيةلمعالجة الاتفسير ل كعلى شورسمها  ئيةالبتروفيزيا

يتكون من  أنهأظهرت كوين اليمامة لت الصخاريةالدراسة بينما  ،والسجيل يتاالدولوم الجيري،الحجر يتكون بشكل رئيسي من تطبقات 
 في بعض الأعماق. السجيليت و االدولومالحجر الجيري، تطبقات 

تشبع هيدروكربوني جيد. أشارت النتائج أيضًا إلى أن  نه يمتلكأظهرت أ 1-السندباد في بئرالمشرف  تكوينل يةبئر ال المجساتتفسيرات 
المتحرك وهذا قد يدل النفط  قلة، بالإضافة إلى جدًا عالية MBفي وحدة  اصةخو التكوين  مدياتفي بعض  يةنفاذالو  ربونياتشبع الهيدروكال

تشبع ال أزديادتشير إلى  1-فيحاء بئر فياليمامة  تكوينل يةبئر ال المجساتتفسيرات  بينماالثقيل في التكوين. النفط على وجود 
خصائص ال، و 2-سندبادو  2-فيحاء أفضل من آبار 1-بئر فيحاء فيالمكمنية لتكوين اليمامة خصائص ال، تكون . بشكل عاميربوناالهيدروك

تم . والتشبع النفطي البتروفيزيائيةلخصائص أعتماداً على ا 3-فيحاءو  1-فيحاء أفضل من آبار 2-سندبادبئر  في المكمنية لتكوين المشرف
م تكوين اليمامة إلى يقسبينما تم ت ،النفطي سندبادالفي حقل  أنطقةتسع  وإلى النفطي الفيحاء لفي حق أنطقةإلى تسع  مشرفالتقسيم تكوين 

 .والحجم السجيليأعتماداً على سلوك المجسات  سندباد النفطيالفي حقل  أنطقةفي حقل الفيحاء النفطي وسبع  أنطقةست 
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