
Petroleum and Coal 
 

                         Pet Coal (2019); 61(1): 205-211 
ISSN 1337-7027 an open access journal 

Article                                                                Open Access 
 

 

EVALUATION OF ASMARI RESERVOIR PROPERTIES VIA PETROPHYSICAL LOGS 

IN MANSOUR-ABAD OIL FIELD, SW OF IRAN 
 
Hossein Tabatabaei*, Reza Poursamad 

 
Department of Petroleum Engineering, Gachsaran Branch, Islamic Azad University, Gachsaran, Iran  

 
Received December 10, 2018; Accepted January 15, 2019 

 

 

Abstract 

Determining petrophysical parameters and reservoir evaluation has special importance in the oil 

industry. The precise knowledge of these parameters allows the petroleum engineers to have the 

tools they need in a given field to study precisely the production stages and, with their knowledge, 
will be more capable of developing oilfields. In this study, two wells in Asmari reservoir in Mansour 

Abad oil field has been investigated, and reservoir properties such as porosity, shale volume, and 

water saturation have been calculated, and the volume of water and oil have been determined. All 
calculations, cross-plots, and logs diagrams are done via software Geolog version 6.7.1. Studies 

show that the Asmari Formation in this field has a low average shale volume. On the other hand, 

Asmari reservoir has good porosity, especially in the upper part (Zone 3), and porosity variations 
of the field are not high. Also, the use of the M-N plot indicates the prevalence of carbonate 

lithology. In addition, based on Thorium-Potassium cross-plots, the dominant clay minerals were 

identified as Illite and mixed layer. 
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1. Introduction  

Today, the evaluation of reservoir rocks has special importance in the oil industry [1]. Be-
cause of the economic accumulation of oil along with factors such as source rock, oil migration, 
oil traps, and cap rocks, it is also needed for a suitable reservoir rock. Therefore, identification 
of potential reservoir rocks and the study and evaluation of their reservoir quality in explora-
tory basins is necessary [2]. Detailed geological and petrophysical information is needed to 

study the reservoir rocks accurately. Geological information is obtained from well logs, cores 
and drilling cuttings and general geological information of the region. The purpose of petro 
physical research is to study the quality of reservoir in different parts of the formation, zoning 
the reservoir to determine the most suitable zones for optimal use of the reservoir and more 
intelligent development of oilfields [3]. Determination of the type of lithology, the rate of total 
porosity, the rate of effective (useful) porosity, water saturation (Sw) of the formation, hydro-

carbons and the calculation of shale amount are the most important parameters that should 
be determined in petro physical evaluation to realize the quality of the reservoir [4]. The correct 
estimation of these parameters plays an effective role in reservoir modeling, and the success 
rate of many exploration, drilling, development and exploitation activities of oil and gas res-
ervoirs depends on the estimation accuracy of these parameters [5]. In the oil industry, res-

ervoir parameters are determined by two common and applied methods of core analysis as a 
direct method and well logging evaluation as indirect method [6-7]. In this study, via data of 
petrophysical logs, these objectives are considered in the Asmari Formation. 

2. Geological setting 

Most Zagros oil fields are stretched anticlines generated as a result of Paleocene, Late 

Miocene, and Paleo-Pleistocene orogenesis, forming uplift zones of Lurestan in the north and  
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Figure 1. Location of Mansour Abad oil field in Dezful 
embayment, near the other oil fields, Southwest of Iran 

Fars Zone in the South [8]. The Dezful 
is embayment between these zones, 
with an area of 60,000 km2. The Man-
sour-Abad oil field is located at 10km 
SE of the Behbahan City and in the Mid 

of Dezful Embayment basin (Figure 1). 
The Mansour-Abad oil field is an elon-
gated doubly-plunging anticlinal struc-
ture with dimension of 29 km length 
and 5 km width base in UGC map (Fig-

ure 2), and it is considered one of the 
important productive oil fields in the Ol-
igocene–Lower Miocene carbonate ho-
rizons (Asmari Formation) and the Mid-
dle Cretaceous carbonate horizons 
(Sarvak Formation) [9]. 

 

Figure 2. Location of Wells No. 8 and 10 in UGC map of Mansour Abad oil field 

3. Methodology 

Recognition of lithology, calculation of shale volume (Vsh), total porosity (PHIT), effective 

porosity (PHIE) and water saturation (Sw), are the most important parameters in the petro-
physical evaluation, and these are necessary to determine the quality of the formation [7]. In 
this study, the raw data from two wells (Wells No.8 and 10) in Mansour Abad oil field Geolog 
ver. 6.7.1 software has been used to determine reservoir  parameters affecting the reservation 
quality of Asmari formations. 

4. Result and discussion 

In this study, 2 wells (Wells No. 8 and 10) in Mansour Abad oilfield have been considered 
for petrophysical studies. These wells have almost complete information and logging data. 
The most important results of this research are as follows: 

4.1. Shale volume calculation 

There are various methods for calculating shale volume [10]. In some cases, only a log can 

be calculated, and in some cases, a combination of two or more logs can be used to calculate 
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shale volume (Table 1). Here, for more accuracy and removal of the effect of uranium, we use 
the available CGR data to calculate:  

𝑉𝑠ℎ =
𝐶𝐺𝑅−𝐶𝐺𝑅𝑚𝑖𝑛

𝐶𝐺𝑅𝑚𝑎𝑥−𝐶𝐺𝑅𝑚𝑖𝑛
                           (1) 

Table 1. Shale volume in a different zone of Mansour Abad wells (well No. 8 and 10). 

Vsh %- Well No. Zone 1 Zone 2 Zone 3 Zone 4 Average of Shale volume 

MA- 8 5.8 5.5 0.1 12.8 6.5 

MA- 10 1 1.5 0 28.6 7.77 

4.2. Type of clay minerals determination 

Shale does not have fixed mineralogy. Among clay minerals, Illite is found more often than 
other minerals, and chlorite is abundant, while kaolinite is relatively rare [10]. We need a CGR 

logs to determine the type of c lay minerals in different wells, and Thorium-Potassium cross-
plots (Th vs. K) is used [11]. As shown in Figures 3 and 4, clay minerals are dominant in both 
wells: 

 
 

Figure 3. Type of clay minerals determination in 

well No. 8, Mansour Abad oil field 

Figure 4. Type of clay minerals determination in 

well No. 10, Mansour Abad oil field 

4.3. Porosity calculation 

There are several methods for calculating porosity, depending on the type of logs available 
in each well. Porosity logs, i.e., neutron-density logs and sonic logs, are used to calculate 
porosity. Porosity can be obtained from a log or a combination of different logs [12]. In this 
study, the porosity calculation (Table 2) was performed using the Sonic logs (Equation 2) and 

the neutron-density logs (Equation 3). Base in Table 2, Zone 3 has a good porosity in this 
formation. 

∅𝑆𝑜𝑛𝑖𝑐 =
𝐷𝑇−𝐷𝑇𝑚𝑎

𝐷𝑇𝑓𝑙−𝐷𝑇𝑚𝑎
                               (2) 

∅𝑁𝐷 = √
∅𝑁

2
+∅𝐷

2

2
                            (3) 
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Table 2. Calculation of porosity in a different zone of Mansour Abad wells (well No. 8 and 10). 

∅ % - Well No. Zone 1 Zone 2 Zone 3 Zone 4 Average of porosity 

MA- 8 8.7 10.2 14 10.3 10.80 
MA- 10 8.4 10.9 14.5 9.3 10.77 

4.4. Lithology detection with M-N Plot 

One of the main uses of well logging logs is lithological detection. There are several methods 

for determining the lithology that their application is dependent on the availability and type of 
lithological-sensitive logs. There are various cross-plots that combine two or three charts, 
suggest two or three different mineralogy, one of the most suitable are M-N cross-plots [13]. 

Considering the complex lithology of Asmari reservoir in the studied field, a combination of 
different logs can be useful for lithology detection, the best way to use M-N cross-plot. This 

cross-plot is obtained by combining three neutron, density, and sonic porosity logs. In this 
graph, the parameter M is the integration of the sonic-density measurement, and the N is the 
cross-plot slope of the neutron-density. M and N are obtained according to the following equa-
tions and are drawn against each other [14]. 

𝑀= [
∆𝑡𝑓−∆𝑡

𝜌𝑏−𝜌𝑓
]× 0.01                             (4) 

𝑁 =
∅𝑁𝑓−∅𝑁

𝜌𝑏−𝜌𝑓
                                      (5) 

Based on cross-plots drawn from the two wells, and according to the color range of CGR 
chart, the dominant lithology of carbonate detected (In well 8 and 10, dolomite is more than 
calcite). Also, well no. 8 shows shales more than well no. 10 (Figure 5 and 6). 

 
 

Figure 5. Type of lithology determination in well 
No. 8, Mansour Abad oil field 

Figure 6. Type of lithology determination in well 
No. 10, Mansour Abad oil field 

4.5. Water saturation calculation 

There are different methods to calculate water saturation [15]. Among these methods, the 
Indonesian equation is more efficient in carbonate rocks. In this study, the Indonesian equa-

tion is used as follows [16]: 

1

𝑅𝑡
= [

∅𝑚

𝑎×𝑅𝑤

0.5

+
𝑉𝑠ℎ
(1−0.5×𝑉𝑠ℎ)

𝑅𝑠ℎ
0.5 ]

2

×𝑆𝑤
𝑛                    (6) 
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To enhance the accuracy of formation water saturation calculations, we calculate it by soft-
ware using Indonesian and Simandoux methods [17]. The volume of water in each well can be 
obtained in this way as a result of these calculations as shown in Table 3. 

Table 3. Average of Water saturation in Mansour Abad wells base on Simandoux and Indonesia method  

Sw % - Well No. SWSIM SWINDO 

MA- 8 0.453 0.450 

MA- 10 0.425 0.442 

4.6. Asmari reservoir zoning 

Based on lithological and petrophysical characteristics, Asmari reservoir is zoned in studied 
wells (Figure 7): 

 

Figure 7. Determination of 4 zone in wells No. 8 and 10, Mansour Abad oil field 

4.6.1. Well No.8 

In well No.8, the drilled section of Asmari Formation includes 255m layers of carbonate 
rock. The Asmari formation in this well zoned into 4 zone. Zone 1 (from 2528m-2537m), zone 

2 (from 2537m- 2571m), zone 3 (from 2571m-2760m) and zone 4 (from 2760m-2783m). In 
each of zones, the porosity and water saturation are respectively, 14% and 0.33 (for zone 1), 
10.2 and 0.47 (for zone 2), 8.7% and 0.57 (for zone 3) and 10.3 and 0.43 (for zone 4). 
According to petrophysical calculations, the useful thickness and the effective thickness ratio 
to total thickness for each zone are 3 and 0.19 (Zone 1), 8 and 0.23 (Zone 2), 37 and 0.33 

(Zone 3), 6 and 0.26 (Zone 4).The best zone for reservoir condition in this well is, zone 3.  

4.6.2. Well No.10 

In well No.10, Asmari Formation is included from 426m layers of carbonate rock. The As-
mari formation in this well zoned into 4 zones. Zone 1 (from 2465m-2477m), zone 2 (from 
2477m- 2517m), zone 3 (from 2517m-2733m) and zone 4 (from 2733m-2891m). In each of 

zones, the porosity and water saturation are respectively, 14.5% and 0.35 (for zone 1), 10.9% 
and 0.44 (for zone 2), 8.4% and 0.51 (for zone 3) and 9.3 and 0.47 (for zone 4). According 
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to petrophysical calculations, the useful thickness and the effective thickness ratio to total 
thickness for each zone are 3.5 and 0.18 (Zone 1), 8 and 0.2 (Zone 2), 41 and 0.29 (Zone 
3), 27 and 0.17 (Zone 4).The best zone for reservoir condition in this well is, zone 3. 

5. Conclusion 

Based on the analysis of well logs and calculation of petrophysical reservoir parameters, 

the results are as follows: 
- Asmari Formation in this field has a low average shale volume and the upper part of this 

formation is important in production, the reservoir is made of clean lithology and the 
amount of shale in the lower parts of the formation is slightly higher. The low amount of 
shale is probably due to the sedimentation of the formation in an energetic environment. 

- Well logs analysis shows that this reservoir has good porosity, especially in the upper part 
of the formation. Porosity variations are not high at the surface of the field, but due to the 
low amount of shale, we conclude that most of these porosity are effective. Proper porosity 
in this field can be affected by sedimentation. 

- The lithology of Asmari Formation has been estimated using various methods such as M-N 
cross-plots. This methods indicate the predominance of carbonate lithology (calcite, dolomite). 

- In this study, Indonesian and Simandoux equations have been used to calculate water satu-
ration. Due to the low amount of shale, the values obtained from these equations are very close. 

- Based on the thresholds defined for the separation of gross and net sections, the thickness 
of these segments has been calculated. Due to the amount of low shale and good porosity, 
almost all of the formation is good reservoir, but due to the amount of water saturation, 

the thickness of the produced zone varies in wells. 
- According to the lithological and petrophysical characteristics of Asmari reservoir in the stud-

ied wells, this field is classified into 4 zones, and base in petrophysical parameter, Zone 3, 
is suitable for reservoir condition. 

- Based on thorium-potassium cross-plot, in both wells the dominant clay minerals have been 

identified as Illite. 
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