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Abstract

Reconstructing the depositional history and sequence stratigraphic framework of carbonate reservoirs is essential for reservoir
characterization and hydrocarbon exploration. The Upper Albian-Turonian Sarvak Formation is one of the most important
carbonate reservoirs in the Zagros Basin and the Middle East. This study reconstructs the depositional environments and sequence
stratigraphy of the Sarvak Formation in the Abadan Plain, southwestern Iran, based on the integrated analysis of 313.6 m of core and
850 petrographic thin sections from two exploration wells. Eight microfacies were identified, indicating deposition on a homoclinal
carbonate ramp comprising inner-, mid-, and outer-ramp settings. Reservoir-quality intervals are mainly associated with inner-ramp
shoal facies and rudist-bearing rudstone facies, where depositional characteristics and subsequent diagenetic processes enhanced
porosity and permeability. Sequence stratigraphic analysis resulted in the recognition of four third-order depositional sequences. The
Cenomanian-Turonian and Middle Turonian unconformities represent the most significant sequence boundaries, as subaerial
exposure and meteoric diagenesis promoted extensive dissolution and improved reservoir properties in the underlying successions.
Correlation of the proposed sequence stratigraphic framework with equivalent successions across the Zagros Basin and the Arabian
Plate indicates that the evolution of the Sarvak carbonate platform was primarily controlled by the combined effects of tectonic
activity and eustatic sea-level fluctuations. The resulting depositional model provides a reliable framework for predicting the lateral
distribution of high-quality reservoir facies and supports future hydrocarbon exploration and reservoir development in the Abadan
Plain.
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Introduction

Rudist-bearing carbonate successions of the Cretaceous
Tethyan Realm host some of the world's most prolific
hydrocarbon reservoirs (Dravis 1996; Aqrawi et al. 1998;
Alsharhan  2014). The Upper Albian—Turonian Sarvak
Formation is one of the most important oil reservoirs in the
Zagros Basin, deposited on the passive northeastern margin
of the Arabian Plate under the influence of relative sea-level
fluctuations, tectonic activity, and complex diagenetic
processes (Setudehnia 1978; Ziegler 2001). These factors have

produced considerable lateral and vertical heterogeneity in
depositional facies and reservoir quality. Numerous studies
have investigated the Sarvak  Formation  from
sedimentological, sequence stratigraphic, geochemical,
paleontological, and petrophysical viewpoints (Ghabeishavi et
al. 2010; Rahimpour-Bonab et al. 2012; Hajikazemi et al. 2017;
Mehrabi et al. 2022a; Bromhead et al. 2022; Bagherpour et al. 2023).
Nevertheless, the depositional evolution and sequence
stratigraphic architecture of the Sarvak Formation in the
Abadan Plain remain incompletely understood, particularly
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with respect to the regional significance of major
unconformities and their influence on reservoir development.

Accordingly, this study reconstructs the depositional
environment and establishes the sequence stratigraphic
framework of the Sarvak Formation based on detailed core
observations and microfacies analyses from two exploration
wells in the Abadan Plain, southwestern Iran. The resulting
sequence stratigraphic model is further correlated with
equivalent Upper Cretaceous successions across the Zagros
Basin and the Arabian Plate, providing new insights into
regional platform evolution and a framework for predicting
the lateral distribution of high-quality carbonate reservoir
facies.

Material and Methods

This study is based on the integrated analysis of two
exploration wells (AA-1 and AA-2) located in the Abadan
Plain, southwestern Iran. The investigated interval comprises
313.6 m of conventional core (259.6 m from Well AA-1 and
54.0 m from Well AA-2) and 850 petrographic thin sections
(710 from Well AA-1 and 140 from Well AA-2). Core
descriptions were carried out at the Research Institute of
Petroleum Industry (RIPI), followed by detailed petrographic
examination of thin sections under transmitted-light
microscopy at the University of Tehran. Carbonate
microfacies were identified according to the textural
classifications of Dunham (1962) and the modified textural
scheme of Embry and Klovan (1971). Fossil assemblages
were recognized using the atlas of Scholle and Scholle
(2003), and depositional environments were interpreted by
comparison with the standard carbonate facies models of
Fligel (2010).

The sequence stratigraphic framework was established
using the Transgressive—Regressive (T-R) sequence
stratigraphic approach proposed by Curray (1964) and further
developed by Embry and Johannessen (1993) and Embry
(1995). Sequence boundaries, flooding surfaces, and
transgressive—regressive systems tracts were identified
through the integration of vertical facies stacking patterns,
depositional trends, and core observations.

Discussion of Results & Conclusions
Petrographic investigation of 313.6 m of conventional core
and 850 thin sections led to the identification of eight
carbonate microfacies deposited on a homoclinal carbonate
ramp. Comparison of the identified microfacies with the
standard facies models of Wilson (1975) and Flugel (2010,
2013) indicates that the studied succession was deposited
within three main depositional belts, including the outer,
middle, and inner ramp. The gradual vertical and lateral
transition of facies, together with the absence of reef barriers,
steep-slope deposits, and calciturbidites, confirms the
development of a homoclinal carbonate ramp rather than a
rimmed shelf. This depositional model is consistent with
previous studies conducted on the Sarvak Formation
throughout the Zagros Basin and the Arabian Plate (Agrawi et
al. 2010; Van Buchem et al. 2011; Mahdi et al. 2013; Mehrabi and
Rahimpour-Bonab 2014; Esrafili-Dizaji et al. 2015; Saeidi Razavi et
al. 2019; Kiani et al. 2022; Mehrabi et al. 2022a).

The outer ramp is characterized by mud-supported facies

containing abundant planktonic foraminifera, reflecting
deposition under relatively low-energy open-marine
conditions. The middle ramp is dominated by benthic
foraminiferal wackestone—packstone facies deposited under
fluctuating hydrodynamic conditions. The inner ramp
contains the greatest facies diversity and comprises shoal,
rudist-derived debris, and lagoonal environments. Shoal
facies, represented by grainstone and packstone microfacies,
indicate high-energy depositional conditions above the fair-
weather wave base, whereas rudist-bearing rudstone records
accumulation of reef-derived debris adjacent to patch reefs.
Lagoonal facies, characterized by peloids, benthic
foraminifera, and intense bioturbation, representing low-
energy open and restricted lagoonal settings. The
concentration of shoal and rudist-derived facies within the
inner ramp suggests that these environments provided the
most favorable conditions for the development of high-
quality reservoir intervals.

Sequence  stratigraphic  analysis based on the
Transgressive—Regressive (T-R) model resulted in the
recognition of four third-order depositional sequences in Well
AA-1 and one equivalent third-order sequence in Well AA-2.
These sequences record repeated transgressive and regressive
cycles driven by relative sea-level fluctuations during the
Cenomanian—Turonian. Among the recognized stratigraphic
surfaces, the Cenomanian—-Turonian and Middle Turonian
unconformities represent the most significant sequence
boundaries. petrographic evidence, including dissolution
features, brecciation, paleosol development, and enhanced
vuggy porosity, indicates prolonged subaerial exposure and
extensive meteoric  diagenesis associated with these
unconformities. Consequently, these surfaces exerted a
fundamental control on reservoir architecture by significantly
improving porosity and permeability within the underlying
carbonate successions.

Correlation of the proposed sequence stratigraphic
framework with previous studies from different parts of the
Zagros Basin and regional models of the Arabian Plate
(Sharland et al. 2001; Razin et al. 2010; Van Buchem et al. 2011;
Vincent et al. 2015; Navidtalab et al. 2016; Mehrabi et al. 2022b)
demonstrates a strong regional consistency in the occurrence
of depositional sequences and maximum flooding surfaces.
While the continuity of sequence boundaries reflects the
dominant influence of eustatic sea-level fluctuations,
variations in sequence thickness among different areas
indicate the additional role of local tectonic activity in
controlling ~ accommodation  space and  sediment
accumulation.

Overall, the Sarvak Formation in the Abadan Plain
records the evolution of a shallow-water homoclinal
carbonate ramp whose depositional architecture was
controlled by the interaction of eustatic sea-level changes and
regional tectonics. The integrated depositional and sequence
stratigraphic framework established in this study provides a
reliable basis for regional stratigraphic correlation and offers
an effective predictive model for identifying laterally
continuous, high-quality reservoir facies within the Upper
Cretaceous carbonate reservoirs of southwestern Iran.
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Fig 1- A) Location map of the Zagros basin in southwestern Iran and its geological-structural divisions
including the Abadan Plain (AP), which is the study area. B) Map of global paleogeography in the Late
Cretaceous (taken from Scotese 2021). C) Stratigraphic column, tectonic events (Alavi 2007), stratigraphic,
detachments and their impact on the hydrocarbon system in the Abadan Plain (Abdollahie Fard et al. 2006).
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Table 2- Microfacies characteristics of the Sarvak Formation in the studied wells in the Abadan Plain.
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Fig 2- Close-up images of cores in the studied wells from the determined microfacies of the Sarvak
Formation (A. Wackestone containing planktonic foraminifera and fine skeletal fragments, B. Wackestone-
packstone containing benthic foraminifera, C. Grainstone containing skeletal fragments, D. Packstone
containing benthic foraminifera and skeletal fragments, E. Packstone containing peloids and benthic

foraminifera, F. Rudstone containing rudists, G. Wackestone containing echinoderms and benthic
foraminifera, H. Mudstone-wackestone containing peloids, bioturbation).
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Fig 3- Thin section images of the determined microfacies of the Sarvak Formation in the wells and the
study area (A and B. Wackestone containing planktonic foraminifera and fine skeletal fragments, C.
Wackestone-packstone containing benthic foraminifera, D. Grainstone containing skeletal fragments, E.
Packstone containing benthic foraminifera and skeletal fragments, F and G. Packstone containing

peloids and benthic foraminifera, H and I. Rudstone containing rudists, J. Wackestone containing
echinoderms and benthic foraminifera, K. Mudstone-wackestone containing peloids, bioturbation)
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