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Introduction

Using the concept of reservoir rock types is the best
method to communicate between petrophysical data
and geological parameters. Therefore, to estimate the
flow behavior of the reservoir using this concept, one-
dimensional petrophysical data are combined with
three-dimensional petrographic data [ 1]. Identification
and determination of rock types with the aim of
classification rocks based on the same reservoir
characteristics and subsequently almost similar
dynamic behavior enable the construction of three-
dimensional reservoir models [2, 3]. Separation of
rock types is one of the most useful studies to analyze
and evaluate the reservoir quality and sometimes the
zonation of a reservoir, because rock types are one of
the influencing factors on the volume of oil and gas
in situ and are related to porosity and permeability, as
well as the size distribution of rock pores [4]. There
are different methods to determine the rock types
of the reservoir, which can be used according to the
quantity and quality of available information. Due
to the limitation in the measurement of static and
dynamic parameters of the reservoir, it is a suitable
method for the classification of the rock types that
can measure more static parameters and better define
the dynamic behavior and effects of rock and fluid
according to the correlation of information. Among the
existing methods, we can mention the hydraulic flow
units based on the flow zone indicator, stratigraphic

Accepted: October/31/2022

modified Lorenz plot, and electrofacies, which are
common methods that have been the basis of many
researchers' studies [5-6].

Sequence stratigraphy as a subsurface framework
is effective in predicting and presenting the four-
dimensional distribution of the source, reservoir and
cap rocks. By fully understanding sedimentary and
diagenesis features and putting them in the framework
of sequence stratigraphy, it will be possible to
investigate and predict reservoir characteristics in the
intervals between wells. The distribution of depositional
sequences inside the reservoir is very important in
understanding the distribution of reservoir and non-
reservoir units. By studying the sequence stratigraphy, it
is possible to determine which part of the system tracts
will have the greatest reservoir potential.

Therefore, sequence stratigraphic interpretation plays a
very important role in the exploration and development
of oil fields. The Dariyan Formation as the youngest
formation of the Khami Group is important as a
hydrocarbon reservoir and is considered one of the
most important reservoir formations in Zagros and
the Persian Gulf and is known for carbonate lithology
and nature of mud-dominated facies in the center of
the Persian Gulf [7-9]. The position of the Dariyan
Formation between the two Kazhdomi and Gadvan
formations, both of which have been introduced as
source rocks and cap rocks, has added to the importance
of this feature [10]. In this study, an attempt has been
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made to distinguish and describe various types of
reservoir rocks in the Dariyan Formation in one of
the fields in the eastern part of the Persian Gulf using
conventional methods (Figure 1).

In the following, the results of different methods should

be compared, and by calibrating the results of different
methods with what has been obtained from petrographic
studies, can be expressed separately the weaknesses and
strengths of each method, so that they can be used for
better understanding the reservoir zones.
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Fig. 1 Location map of the studied field in southern Iran, the eastern part of the Persian Gulf, along with the main structural
elements such as main faults, structural high and troughs (adapted and modified from [6]. B: Paleogeography of the Arabian
plate in the earlier Aptian [7] C: The Cretaceous stratigraphy of the Persian Gulf and its neighboring areas, as well as, the major

tectonic events of the Arabian Plate. The Dariyan Formation of Iran and its stratigraphic equivalents are located beneath a
regionally traceable unconformity, known as that late Aptian unconformity (adapted from [7]).

Materials and Methods

This study was conducted based on the data from
six wells from an oilfield located in the eastern part
of the Persian Gulf. In the petrography study section
280 microscopic thin sections prepared from cores
and cuttings (total size of 235 meters) of the Dariyan
Formation have been studied in order to determine
depositional facies and diagenetic alterations. The
naming of facies has been done using the classification
of Dunham [11] and Embry and Klovan for the
carbonate rocks [12]. Then, the determined facies
have been matched with the standard facies of Fliigel
[13]. To determine depositional sequences, the
Transgressive-Regressive method (T-R) has been used,
because it was not possible to distinguish between
LST and FRST system tracts [14 - 15]. To identify

and determine reservoir rock types in the Dariyan
Formation, based on the porosity and permeability
data of 48 core plug samples, as well as the estimated
porosity and permeability data from the well logging,
the methods of hydraulic flow units using the flow zone
indicator (FZI) method, stratigraphic modified Lorenz
plot [16], calculating the pores throat radius using
the Winland equation [17] and Lucia's petrophysical
classes have been used [18]. Also, in order to identify
and determine the reservoir rock types in the Dariyan
Formation in the studied wells, based on the data of
petrophysical logs such as GR, DT, NPHI, ILD, MLL
the concept of electrofacies was used based on the
multi-resolution graph clustering (MRGC) method (in
Geolog software).



Results and Discussion

Based on the porosity-permeability of cores, six
hydraulic flow units (FZI method), four Winland rock
types, and three Lucia rock classes were identified.
Predicted porosity and permeability from log data were
used to identify five hydraulic flow units (from the
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FZI method) and based on the stratigraphic modified
Lorenz plot (SMLP), six reservoir/non-reservoir
units were identified (Figures 2 and 3). In addition,
using the MRGC technique, seven electrofacies were
determined.
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Fig. 3 The cross plot of the cumulative flow capacity versus the cumulative storage capacity and the determination of flow units

based on the breakpoints in the curve.

To investigate the relationship between depositional
facies with hydraulic flow units and electrofacies in the
Dariyan Formation of the studied wells, the frequency
of each of the hydraulic flow units and electrofacies
in different facies belts has been calculated and their
frequency bar graph has been presented. In the facies
belts of the inter ramp, hydraulic flow units with
medium to high quality are more abundant, while
in the facies belts of the basin, outer and middle
ramp, low to medium hydraulic flow units are more
abundant. In the facies belts of the basin, outer and
middle ramp, low to medium-quality electrofacies are
more abundant, while in the inner ramp facies belt,
high-quality electrofacies are more abundant.

Also, to investigate the distribution of sedimentary

microfacies in the studied interval of Dariyan
Formation in the studied wells, each of the hydraulic
flow units and electrofacies, has been drawn their bar
frequency diagram. In high-quality hydraulic flow
units such as HFU-5 and HFU-6, there are sedimentary
facies MF-3—4 and MF-6-9, among which facies MF-6
and MF-3 are more abundant. On the other hand, in
low-quality hydraulic flow units such as HFU-1 and
HFU-2, there are sedimentary facies MF-1-4, MF-6
and MF-7, among which facies MF-2—4 are more
abundant. In high-quality electrofacies such as EFAC-
6 and EFAC-7, there are sedimentary facies MF-3
and MF-5-7, among which the facies MF-6, MF-7
and MF-3 are more abundant. On the other hand, in
low-quality electrofacies such as EFAC-1-3, there are
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sedimentary facies MF-3, MF-4, MF-8 and MF-9,
among which MF-3-4 and MF-9 are more abundant.
According to this, significant relationships can be seen
between sedimentary facies, hydraulic flow units and
electrofacies.

Also, by examining the distribution of rock types in
the framework of depositional sequences and system
tracts, it shows that the grain-supported fossil-bearing
and boundstone facies belonging to the inner ramp

facies belt are the best reservoir horizons in the HST
system tracts from the first and second depositional
sequences (Figure 4). These parts can be considered as
a target interval in order to increase the production and
development of fields. In contrast, the mud-dominated
facies belonging to the facies belts of the basin and
outer ramp have caused the formation of horizons with
low reservoir quality in the TST system tracts.
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Fig. 4 Geological profile of the Dariyan Formation in one of the studied wells, 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.

Conclusions

In this study, reservoir rock types of the Dariyan
Formation were determined in six wells from an
oilfield located in the east of the Persian Gulf by
different methods, the results of which are as follows:
Petrographic studies led to the identification of nine
depositional facies in four facies sub-environments
including basin, outer, middle, and inner ramp. Also,
diagenetic features such as dissolution, dolomitization,
fracturing, micritization, compaction (mechanical and

chemical) and bioturbation have been identified as
the most important diagenetic alterations. Using core
porosity and permeability data, six hydraulic flow units
were identified based on the FZI method, four rock
types were identified based on the Winland equation,
and three petrophysical classes were identified based
on the Lucia diagram. Also, based on the data of
porosity and permeability, an estimate of the data
of the well logging based on the FZI, five hydraulic
flow units and six reservoir and non-reservoir units



were determined based on the stratigraphic modified
Lorenz plot. Using the data of petrophysical logs such
as GR, DT, NPHI, ILD, MLL and based on the MRGC
method, seven electrofacies were identified in the
Dariyan Formation. Finally, by combining the results
of different rock typing methods in the framework of
depositional sequences and system tracts, the existing
relationships between them were investigated. As a
result, the fossiliferous grain-dominated facies and
boundstone facies belonging to the inner ramp facies
belt have created the best reservoir horizons in the HST
system tracts from the first and second depositional
sequences, which can be considered as the target area
for increasing the production and development of the
fields. In contrast, the mud-dominated facies belonging
to the basin and outer ramp facies belts have caused
the formation of horizons with low reservoir quality in
the TST system tracts.
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