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Introduction

Large hydrocarbon reserves have been discovered
from carbonate succession of the Oligo—Miocene age
in Iran [1, 2]. The Asmari Formation of the Oligo—
Miocene age is the main hydrocarbon reservoir rock
in Zagros, and most of the oil production in the Dezful
Embayment is from this formation. Investigating and
studying reservoir quality is one of the important steps
inunderstanding reservoirs for oil and gas development.
Two of the important factors that are important
to knowing a suitable reservoir rock include high
storage capacity (porosity) and the ability to pass fluid
(permeability) [3]. In this research, to investigate and
describe the reservoir characteristics and determines
the reservoir and non-reservoir units in the Asmari
reservoir. In addition to determining the sequence
stratigraphic framework, hydraulic flow units, the
flow zone indicator, the stratigraphic modified Lorenz
plot, and the pore throat radius calculation (using the
Winland equation) methods have been used [4-6]. The
area studied in this research includes two subsurface
sections (wells 8 and 14) of the Asmari Formation in
Mansourabad Oilfield, located in the southern part of
the Dezful Embayment in the southwest of Zagros
(Figure 1) [7]. The general lithology of the Asmari

Accepted: October/09/2023

Formation mainly includes argillaceous limestones,
limestones, dolostones, and pure siliciclastic facies
are absent. But in Mansourabad Oilfield the lithology
is mainly argillaceous limestones and limestones.
In general, based on the results obtained from
matching the subsurface data and comparing it with
the stratigraphy and sedimentary geometry observed
in the surface outcrops of the Asmari Formation in
the vicinity of the Mansourabad Oilfield and also
the adjacent fields such as the Gachasaran and Parsi
fields has shown that through time, the thickness of
the Asmari Formation decreased from the southeast
to the northwest, and the thickness of the Pabdeh
Formation increased in the Mansourabad Oilfield [8].
The number of depositional sequences in the Asmari
Formation within the Mansourabad and Parsi oilfields
has decreased compared to the Gachsaran Oilfield,
since in the Mansourabad and Parsi fields, the age
of the Asmari Formation is younger than the age of
Pabdeh Formation [8]. Identification of reservoir
zones and determination of reservoir and non-reservoir
units by studying core porosity-permeability data and
estimated log data in two subsurface sections (two
wells from Mansourabad Oilfield) are the main goals
of this research.
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Fig. 1 A) Location of Mansourabad Oilfield, adapted with changes from Sherkati and Letouzey [7]. B) underground counter
map of the top of Asmari Formation at Mansourabad Oilfield (adapted from NISOC internal report).

Materials and Methods

In the petrography study, 752 thin sections were prepared
from core and cutting samples (total of 956 meters) of the
Asmari Formation in well#8 and well#14 of Mansourabad
Oilfield. These thin sections were studied to identify
microfacies, sedimentary environment, and diagenesis
processes. To understand the framework of sequence
stratigraphy within a field, usually due to the lack of
access to core data, indirect evidence and data such as
petrophysical logs can be used. Sequence stratigraphic was
investigated based on microfacies studies, biostratigraphy,
well logging (Gamma log), and cyclolog diagram (INPEFA
log). The sequence stratigraphic model used in this study is
based on the standard model presented by Catuneanu [9].
To achieve the goals of this research, determining electrical
facies in the studied wells with use the of cluster analysis
in Geolog software (MRGC), determining hydraulic flow
units using the flow zone indicator method of Amaefule
method [5], the method of calculating the hole throat
radius using the Winland equation [4] and the stratigraphic
modified Lorenz plot has been used [6]. Also, to identify
and determine the reservoir rock types in this formation,
based on the porosity and permeability data of the core,
179 core plug samples were prepared in well#8 and 459
in well#14.

Results and Discussion

Biostratigraphic study on the Asmari Formation in the
Mansourabad Oilfield led to the determination of four
biozones of the Rupelian/Chattian—Burdigalian age [ 10].
In this field, the depositional sequences of the Asmari
Formation are composed of transgressive systems
trackt (TST) and highstand systems trackt (HST). So
far, extensive sequence stratigraphic studies have been
carried out on the Asmari Formation in different parts
of the Zagros Basin by researchers [11-13]. Meanwhile,
Van Buchem et al., 2010 have identified and separated
six depositional sequences in a comprehensive and
extensive study of the Asmari Formation in the Dezful

Embayment. These studies have led to the detection
of five depositional sequences in the field under study,
and this indicates that the number of depositional
sequences in this area of the Dezful Embayment has
a decreasing trend. The number of electrical facies in
the studied wells in this field was determined after the
optimization of five facies in wells #8 and #14. In order
to know the accuracy of the method, the obtained results
have been compared with the studies of the identified
microscopic microfacies. Using the Ameafule method,
the cumulative density diagram of this formation was
drawn for both wells. In wells #8 and #14, respectively,
the density diagram shows the existence of five and
six flow units. From flow units 1 to 5, the permeability
has increased and flow unit 5 has the best reservoir
quality in well #8. In well #14, the permeability of flow
units 1 to 6 has increased, and flow unit 6 has the best
reservoir quality of this well in the Asmari Formation.
For the reservoir quality studies in this research, flow
units were determined using the SMLP method [14-
16]. In this study, using the estimated data obtained
from the log, flow units have been determined based
on the data of both wells. Based on this, the six and
three flow units were determined for wells #8 and
#14, respectively. These units have a specific amount
of porosity and permeability. In this study, based on
the porosity-permeability of cores, five hydraulic flow
units in the well#8 and 6 flow units in the well#14
(FZI method) were identified. Estimated porosity and
permeability from log data were used to identify six
flow units for well#8 and three flow units for well#14
(from the FZI method) and based on the SMLP, six
reservoir/non-reservoir units were identified (Fig. 2). In
addition, using the MRGC technique, five electrofacies
were determined. Also, to give a geological concept
to these specified flow units, the relationship between
the reservoir quality of the facies and the identified and
separated flow units and depositional sequences has
been determined.
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Fig. 2 Geological profile of the Asmari Formation in well #8 of Mansourabad Oilfield, illustrating lithology, depositional
environment, porosity, permeability, R35, porosity-permeability ratio, percentage of flow and storage capacity, flow units based
on FZI and SMLP, and electrofacies in the sequence stratigraphic framework.

According to the results of this research, which
investigated the distribution of rock types and flow
units in the framework of depositional sequences
and system tracts in this field, it has been shown that
the best reservoir horizons are in the HST and rock
types and non-reservoir flow units and baffles are
placed in the TST. This agreement is more evident in
depositional sequences B, C, and E in well#8. Also,
the comparison of different methods for determining
the flow unit showed that the the SMLP and the FZI
methods to estimate continuous parameters of porosity
and permeability provides the best and most complete
separation of reservoir units from non-reservoir units
in this formation. The results of this study can be used

in the development and better understanding of the
field.

Conclusions

In this study, in addition to petrographical studies to
identify effective diagenesis processes, core porosity
and permeability data, different log data, estimated
porosity and permeability data obtained from the log
has been used to determine electrical facies and rock
types. Determination of rock types from different
methods such as FZI and SMLP methods applied in
the Asmari Formation in two wells from Mansourabad
Oilfield. To investigate the diagenesis in this research,
the most important diagenetic processes affecting the
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Asmari Formation in the studied succession have been
conducted based on the description of the studied thin
sections. The most important diagenetic processes in the
Asmari Formation includes bioturbation, micritization,
cementation, dolomitization, dissolution, porosity,
compaction, fracturing, and pressure dissolution
(including the expansion of stylolites and dissolution
seams). All of these processes were recognized
according to the petrographic characteristics of
cements and other diagenetic evidence in three
marine, meteoric and burial environments. The results
of electrical facies with identified microscopic facies
showed that five electrical facies were identified in the
studied wells. To determine the best reservoir quality
to the worst reservoir quality, facies 5 (blue color) have
higher quality, facies 4 (green) are of medium quality,
and facies 1- 3 (red to orange) are of very low reservoir
quality. Microscopic facies with high reservoir quality
potential are located in rock types and flow units with
high reservoir quality. Investigating the distribution
of rock types and flow units in the framework of
depositional sequences and facies association also
shows that the best reservoir horizons are in the HST
and non-reservoir rock types and flow units and baffle
are placed in the TST. This agreement is more evident
in depositional sequences B, C, and E in well#8. By
combining different methods in determining flow
units, six and three flow units can be finally introduced
for the Asmari Formation in the studied wells.
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