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Introduction

The Fahliyan Formation (Lower Cretaceous) of the
Khami Group provide favorable reservoirs for the ac-
cumulation of oil and gas in several oil fields in Abadan
Plain. This region is one of the important hydrocarbon
exploration and production regions of southwest Iran.
Beside to the analysis of facies, depositional environ-
ment and diagenesis, rock typing is one of the basic
steps in understanding the reservoir characteristic for
development of oil and gas reservoir in hydrocarbon
provinces [1-3]. For rock typing, different data can
be integrated [3]. One of the most important steps for
3D reservoir modelling is to discrete the reservoir into
permeable and impermeable units [4]. These units are
known as a flow units and has been used by many work-
ers to characterize the reservoirs [5-8]. The aim of this
study is to investigate facies characteristics, deposi-
tional environment, diagenetic overprints and reservoir
quality of the Fahliyan Formation in one of the wells of
an oilfield located in Abadan Plain [Figure 1].

Accepted: January/13/2020

Methodology

In this research, the Fahliyan Formation in an oil field
located in Abadan Plain province was studied. More-
over, 614 thin sections were prepared from a 239-metre
core of the Fahliyan Formation. In addition, 172 thin
sections were prepared from cutting samples of this
subsurface section form not cored intervals for facies
analysis and identification of diagenetic process by
polarized microscope. Furthermore, the petrographic
classification for carbonates is based on Dunham [9]
and modified classification by Embry and Klovan [10].
Microfacies and facies belts were determined based on
Fliigel’s standard microfacies types [11]. For reservoir
evaluation, the conventional porosity and permeabil-
ity of 396 core plug samples were measured at RIPI
core laboratory. To identify flow units, a petrophysi-
cal methods and stratigraphic modified Lorenz plot
(SMLP) were applied [12].
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Fig. 1 Approximate location of study area in Abadan Plain, SW Iran.

Results and Discussion

Facies analysis resulted in recognition of nine
microfacies in the carbonate and two petrofacies in
the siliciclastic-carbonate parts in the studied well.
The carbonate microfacies were deposited in lagoon
and shoal sub-environments, whereas petrofacies
related to the siliciclastics dominated part falls within
tidal flat environment [Figure 2]. Based on evidences
obtained in this study and comparison with the results
from previous studies, it could be suggested that the
Fahliyan Formation was deposited on shallow parts of
a homoclinal carbonate ramp.

This formation has been subjected to a variety
of diagenetic processes including micritization,
bioturbation, compaction, cementation, dissolution,
dolomitization and fracturing in three realm of
marine, meteoric and burial diagenetic environments.
Dissolution of micritic matrix, skeletal allochems such
as Lithocodium and aragonitic grains, especially green
algae was the main agent for development of vuggy,
growth framework and moldic pore spaces mainly
during the meteoric diagenesis.

Calcite cementation, compaction and dolomitization
are the chief factors controlling the reduction
poroperm, whilst dissolution and fracturing have
enhanced reservoir quality of the studied interval.
Investigation of reservoir quality demonstrates that
diagenetic features have considerable both negative
and positive effects on the reservoir characteristics and
mainly regulate pore system characteristics within the
Fahliyan Formation.

Based on SMLP method, ten flow units including four
reservoir units (two speed zone and two good to fair
flow units), three baffle units, two barrier units and one
baffle-fair flow unit were differentiated [Figure 3]. The
flow units 6 and 8 show an excellent reservoir potential,

and flow units 2 and 4 are normal reservoirs. Flow
unit 10 has an intermediate reservoir potential. While,
the weak flow units 3, 5 and 7 have poor reservoir
qualities (baffles flow units). Also, the flow units 1
and 9 have sealing potential and act as a barriers in the
Fahliyan Formation. The SMLP method successfully
classified the studied reservoir into discrete flow units
by considering the relationship between petrophysical
properties and depositional and diagenetic features.

Conclusions

In this study, for the reservoir evaluation of the
Fahliyan Formation in one well of an oilfield located in
Abadan Plain, microfacies, depositional environment,
diagenetic process and flow units were identified that
main results are as follows:

Petrographic study on thin sections led to identification
of 11 microfacies and petrofacies grouped into three
facies belts (shoal, lagoon and tidal flat) which were
deposited on inner part of homoclinal carbonate
ramp. Petrographic studies of diagenetic process
indicate that calcite cementation, compaction and
dolomitization are the chief factors controlling the
reduction poroperm whilst dissolution and fracturing
have enhanced reservoir quality of the studied interval.
Based on SMLP method, ten flow units including four
reservoir units (two speed zone and two good to fair
flow units ), three baffle units, two barrier units and
one baffle-fair flow unit were differentiated.

Finally, the SMLP method is one of the best and
complete method in identification of rock types of
the Fahliyan Formation. Generally, the flow units
identified by this method is applicable in field-scale
study due to its correlateablility across the reservoir
units.
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Fig. 2 Stratigraphic section showing textures, main allochems, microfacies, depositional environments, and few diagenetic

process of the Fahliyan Formation at the studied well.
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Fig. 3 Stratigraphic Flow Profile (SFP) of the Fahliyan Formation at studied well.
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