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Abstract

The Asmari Formation, one of the most important carbonate reservoirs in the Zagros Basin, was studied in the Chahar Bishe Oil
Field to identify its facies, depositional environments, and sequence stratigraphic framework. Examination of 316 meters of core and
cutting samples of a well from Chahar Bishe Oil Field led to the recognition of fourteen carbonate facies that were deposited within
four main facies belts: tidal flat, semi-restricted lagoon, reefal barrier, and open marine. The vertical succession of facies indicates a
general shallowing-upward trend from open-marine to nearshore environments, suggesting deposition on a low-angle homoclinal
carbonate ramp. Sequence stratigraphic analysis resulted in the identification of three third-order depositional sequences, each
composed of a Transgressive Systems Tract (TST) and a Highstand Systems Tract (HST). Type-2 sequence boundaries and
Maximum Flooding Surfaces (MFS) were clearly recognized, reflecting relative sea-level fluctuations during the Miocene. The
results of this study define the Asmari Formation as a homoclinal carbonate ramp in which facies distribution was mainly controlled

by sea-level oscillations and variations in depositional energy.
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Introduction
The Asmari Formation represents one of the most significant
carbonate reservoirs within the Zagros Basin and plays a
fundamental role in hydrocarbon production across
southwestern Iran. Deposited during the Late Oligocene to
Early Miocene, this formation records the evolution of a
shallow-marine carbonate platform that developed widely
across the Dezful Embayment and adjacent sub-basins.
Previous studies have consistently interpreted the Asmari
depositional system as a homoclinal carbonate ramp,
characterized by a gradual transition from tidal flat to open-

marine  environments.  However, despite  extensive
investigations in major oilfields such as Ahvaz and Marun,
relatively limited data are available from smaller fields such
as the Chahar Bishe Oil Field. This lack of detailed facies and
sequence stratigraphic frameworks introduces uncertainties in
reservoir correlation and geological modeling at local scales.

The present study aims to (1) identify carbonate facies and
depositional environments, (2) reconstruct the depositional
model, and (3) establish a sequence stratigraphic framework
for the Asmari Formation in the Chahar Bishe Oil Field. The
results provide new insights into local depositional controls
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and improve the understanding of reservoir heterogeneity
within the Zagros Basin.

Material & Methods

This study is based on the analysis of 316 meters of core and
cutting samples obtained from well No. 2 in the Chahar Bishe
Oil Field. A total of 105 thin sections were prepared and
examined using a polarizing microscope for microfacies
analysis.

Facies classification was conducted based on standard
carbonate microfacies schemes, integrating textural and
compositional attributes. ldentified components include
skeletal grains (e.g., echinoids, bryozoans, red algae, larger
benthic foraminifera such as miliolids and nummulitids) and
non-skeletal grains (e.g., peloids, ooids, intraclasts).

Sequence stratigraphic interpretation was carried out
using vertical facies stacking patterns and key stratigraphic
surfaces, following established models. Key surfaces such as
sequence boundaries (SB) and MFS were identified, and
depositional sequences were subdivided into TST and HST.

Discussion of Results & Conclusions

Facies analysis and depositional environments: In this study,
fourteen carbonate facies were identified and grouped into
four main depositional belts as follows: Tidal flat (Facies A):
Characterized by dolomudstone and mudstone with fenestral
fabrics, bird’s-eye structures, and evaporitic minerals,
indicating supratidal to intertidal conditions with restricted
circulation. Semi-restricted lagoon (Facies B): Dominated by
wackestone to packstone textures with miliolids, peloids, and
limited faunal diversity, reflecting low-energy, restricted
marine conditions. Reefal barrier (Facies C): Composed of
coral framestones and floatstones, representing high-energy
environments within the euphotic zone. Open marine (Facies
D): Characterized by floatstone facies rich in red algae,
bryozoans, and large hyaline foraminifera, indicating
deposition in deeper, low-energy settings with normal marine
salinity.

The wvertical facies succession exhibits a general
shallowing-upward trend, transitioning from open marine to
tidal flat environments, consistent with progradational
stacking patterns.

Depositional model: The absence of turbiditic deposits,
lack of abrupt facies changes, and gradual lateral transitions
indicate deposition on a low-gradient homoclinal carbonate
ramp. The platform consists of inner, middle, and outer ramp
settings, reflecting a continuum of depositional energy from
low-energy open marine environments to high-energy shoal
and tidal flat settings.

Sequence stratigraphy: Three third-order depositional
sequences (DS1-DS3) were identified within the studied
interval.DS1: Initiated with open-marine facies and
culminated in tidal flat deposits. The MFS is marked by the
deepest marine facies. DS2: Defined by a Type-2 sequence
boundary (SB2), with a transgressive trend from tidal flat to
open marine followed by regression. DS3: Characterized by a
transgressive phase from tidal flat to reefal environments,
followed by a highstand dominated by shallow lagoonal and
tidal deposits.

Each sequence consists of TST and HST systems tracts,
with clearly identifiable MFS surfaces. The stacking patterns
reflect relative sea-level fluctuations during the Miocene.

Facies distribution within the Asmari Formation is
primarily controlled by relative sea-level changes and
depositional energy gradients along the carbonate ramp. The
development of restricted lagoonal facies and tidal flat
deposits during highstand conditions suggests reduced
accommodation space and increased progradation.

In contrast, transgressive phases are marked by the
expansion of open-marine and reefal facies, indicating
increased accommodation and  deeper  depositional
conditions. The dominance of homoclinal ramp geometry
suggests minimal tectonic segmentation during deposition,
although subtle variations in sequence thickness may reflect
localized subsidence patterns.

Comparison with regional studies indicates a strong
correspondence between identified sequence boundaries and
global sea-level curves, suggesting that eustatic controls
played a major role, superimposed on regional tectonic
influences.

Fourteen carbonate facies were identified, reflecting a
systematic variation in depositional energy and water depth.
The vertical facies distribution indicates an overall
shallowing-upward trend.

The Asmari Formation in the Chahar Bishe QOil Field was
deposited on a low-angle homoclinal carbonate ramp
comprising four main depositional environments: tidal flat,
lagoon, reef, and open marine. Sequence stratigraphic
analysis reveals three third-order depositional sequences,
each composed of TST and HST systems tracts, bounded by
Type-2 sequence boundaries and marked by well-developed
MFS.

These findings highlight the dominant role of relative
sea-level fluctuations in controlling facies architecture and
depositional cycles, providing a robust framework for
reservoir characterization and stratigraphic correlation in the
Zagros Basin.
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Fig 2- Photomicrographs taken using a polarized light microscope Olampyus BX51 in the petrography laboratory
of Shahid Chamran University of Ahvaz. A) Microphotograph of facies A1 showing bright dolomite crystals as the
matrix and bird’s-eye pores indicated by white arrows; B) Facies A1 showing anhydrite crystals filling some
dissolution and bird’s-eye pores; C) Microphotograph of facies A2 where bird’s-eye and fenestral pores are
marked with white arrows; D) Microphotograph of facies B1 showing benthic foraminifera Miliolidae indicated
by white arrows; E) Facies B2 containing benthic foraminifera Miliolidae; F) Microphotograph of facies B3
showing non-skeletal components such as peloids; G) Facies B4 containing large benthic foraminifera Borelis in a
calcite cement matrix; H) Microphotograph of facies BS showing an echinoid fossil (abbreviated as Ech) and
associated Miliolidae foraminifera; I) Facies B6 containing skeletal components such as Miliolidae foraminifera,
brachiopods, and bivalves; J) Microphotograph of facies C1; K) Facies C2 showing a coral framework with dark
skeletal parts and light-colored cement filling the coral cavities; L) Microphotograph of facies D1 showing two
large hyaline benthic foraminifera (Nummulitidae) within a micritic matrix; M) Facies D2 showing the zooecial

chambers of bryozoans; N) Microphotograph of facies D3 containing red algae and bryozoans; O) Facies D3
showing bivalves, brachiopods, and bryozoans. The scale bar is 0.5mm.
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Fig 4- Sequence stratigraphic column of the Asmari Formation in the studied well.
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