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Introduction

Microfacies analysis plays an important role in
exploration and development processes of carbonate
reservoirs [1]. The reservoir quality can be affected
by depositional conditions or sedimentary facies and
diagenetic processes [2]. The Ilam Formation as a
main carbonate reservoir in the Zagros region is an
interested subject for researchers [3-6]. In spite of
these studies, it seems there is still so many facts of the
formation which need to study more.

The present paper tends to show new points of this
reservoir in the Gachsaran oil field. The results will be
useful and applied in decisions of future drilling programs.

Materials and Methods

To analysis of lithology and microfacies variation
of the Ilam Formation, 200 thin sections as a part of
1314 thin sections of core and cutting samples belong
to the Bangestan reservoir were studied. Different

Accepted: July/03/2022

classifications including Dunham [7], Schlagar [8],
Flugel [ 1] and Choqucette and Pray [9] were applied.
The common well logs (CGR, Neutron, density,
resistivity) of nine drilled wells as well as Cyclolog
Software were used to get information using for the
reservoir evaluation.

Results and Discussion

Microfacies Analysis and Sedimentary Environment
Microfacies analysis results have indicated that there
are five microfacies which belong to two facies belts
including of shoal (MF1) and lagoon-restricted and
semi restricted (MF2-MF5). Theses are deposited in
a carbonate platform (shelf type) (Figure 1, Table 1).
According to petrography and well logs survey, it was
revealed that the Ilam Formation has extended and
preserved only in the eastern part of the field, whilest
in other parts, this part was removed through erosion
and the presence of paleohigh.

Table 1 Determined microfacies of the Ilam Formation, Gachsaran oil field.

Facies | Description Depositional environment
MF 1 Grainstone- Benthic Feraminifera (BF), plate Shoal

MF 2 Wackestone- bioclast (rudist, bivalve, no BF) Lagoon

MEF 3 Mudstone-wackestone, BF. (valveolina, nezzata,...)-bioclast (rudist debris) Lagoon

MF 4 Packestone BF+Pell+Shell frag. Lagoon

MF 5 Mudstone no fossil Lagoon-local restricted
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Fig. 1 Microphotographs of determined microfacies: (a) MFl—Grains”tdne; (b)M
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F2-large foram and rudist debris wackestone;

(c) MF3-benthic foram and algae mudstone and wackestone; (d) MF4- benthic foram and algae packestone and wackestone;

(e) MF5-mudstone.

Paleohigh and Ilam Microfacies Distribution

The paleohigh of Kharc-Mish is locted at the eastern
part of the Gachsaran oil field. Its activity during
Cretacous/Tertiary time caused a reduction or the lack
of sedimentation of Ilam as well as younger formations
in this part of Zagross basin (Figure 2). Therefore, in
view of sedimentary facies, it seems that the western
part will be different from eastern parts based on the
present available data.

Conceptual Model

Microfacies distribution and proposed conceptual
sedimentary model of the Ilam Formation in this oil
field was presented in Figure 3.

Diagenetic Processes

The carbonte sediments of Ilam Formation are
presenting different diagenetic processes which are
explained briefly (Figure 4):

Micritization (sometimes erase the internal structure
of skeletal grains and may preserve the general
shape and carbonate grain morphology), compaction
(physical and chemical as well as mechanical
types); neomorphism as coarsening calcite crystals;
dissolution as a non selective fabric; and replacement
(dolomitization, hematitization and pyritization are
dominant).
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Fig. 2 The position of Kharc-Mish paleohigh and its effect on the formations thickness as shown in the structural section of

the field.
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Fig. 3 The conceptual model of the [lam formation along with microfacies distribution.
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Fig. 4 Microphotographs indicating the effect of diagenetic processes: (a)Micritization, (b) compaction (physical); (c) com-
paction (chemical or stylolitization); (d) cementation (spary calcite surronded ploides); (e¢) non fabric selective solution; (f)
replacemant as dolomitization and hematitization along and around stylolites.

Reservoir Characteristics

The Ilam reservoir consists of carbonate rocks
(limestone and dolomitic limestone) having low
porosity (mean is 2.5%). Fracturing plays an important
role in reservoir quality improvement. The mean
values of net/gross, PHIE and SWE in selected drilled
wells are given in Table 2.

According to the core routine analysis, comparing

between fractured samples and unfractured samples
are showing the mean values of 1.427% and 2.56
md and 1.04% and 0.05 mD for the porosity and
permeability respectively. Klinkenberg effect on
permeability variability of the reservoir is indicating
arange of 0.01-9.91 mD (before the effect) and 0.005-
0.327 mD (after the effect).

Table 2 Ilam reservoir data in selected drilled wells with the cut off values of PHIE=4.5; SWE<50; Vsh<50.

ell#
189 196 207 314 316 335 339
Parameter
Net/Gross (m/m) 0.123 0.112 0.009 0.053 0.077 0.036 0.157
PHIE.Av. v/v) 0.105 0.063 0.047 0.064 0.06 0.078 0.059
SWE.Av. (vlv) 0.279 0.233 0.169 0.188 0.153 0.42 0.225

Conclusions

The Facies analysis of Ilam Formation in selected
drilled wells of the Gachsaran oil field led to determine
5 microfacies in two facies belts which are including
of (a) shoal (MF1-grainstone), and (b) laggon-
local restricted (MF2-rudist debris and large foram
wackestone; MF3-Benthic foram and algae mudstone
and wackestone; MF4-benthic foram and algae debris
wackestone, packestone; MF5-mudstone). These
data indicated that the formation was deposited in a
homoclinal ramp type of carbonate platforms.

The carbonate sediments were subjected to different
diagenetic processes as dissolution, cementation,
micritization, stylolitization, chemical and biochemical
replacements (dolomitization, hematitization and
pyritization), compaction (physical and chemical) and
fracturing (mechanical deformation). Therefore, the
reservoir quality is varied strongly based on diagenetic
processes intensity.

The main petrophysical parameters revealed that the
averages of porosity, water saturation and net to gross
ratio are varied and are generally 2.3%, 88% and 0.016,
respectively. The reservoir quality of Ilam Formation
was influenced by fracture, and diagenetic processes.
The presence of paleohigh in eastern section of the field
is not only affectecd on facies distribution but also is
profounded role in final characteristics. Therefore, the
reservoir quality is a function of several factors such as
sedimentation, diagenesis and tectonic activity.
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