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Abstract

The Sarvak Formation is one of the most important oil reservoirs in southwestern Iran. The Hendijan—Bahregansar—Nowrooz strike-
slip Fault (HBNF) is known as a major fault system in the northwestern of the Persian Gulf, extending for approximately 700
kilometers in a north-northeast to south-southwest direction. This fault line passes through the northwestern region of the Persian
Gulf, exerting a significant influence on the geological evolution of the area. This study emphasizes on importance of the
microfacies, sedimentary environments, and sequence stratigraphy of the Sarvak Formation in the western part of the Hendijan—
Bahregansar—Nowrooz palaeohigh, specifically those of the Hendijan, Bahregansar, and Mahshahr oilfields in southwestern Iran. A
total of 186 thin sections of rock samples was examined in terms of their petrographic, sedimentological, and stratigraphic aspects.
This led to the identification of seven microfacies distributed in four facies belts of tidal flat, lagoon, shoal, and open sea. The lack
of turbidites and continuous reefs indicates that carbonates of the Sarvak Formation in the studied area formed on a homoclinal
ramp. Additionally, five third-order depositional sequences were identified in the strata studied northwest of the HBNF. It can be
concluded that the studied area was structurally stable during the Early Cenomanian. However, starting from the Late Cenomanian,
significant tectonic phases resulted in the uplift of the area along an old ridge. Furthermore, the data indicate that the uplift of the
Arabian Plate during the Early Turonian had significant effects on sedimentary processes in the region. This resulted in the retreat of
the sea and the occurrence of a subsequent notable erosion phase at the Cenomanian—Turonian boundary in many areas including
the Bahregansar and Hendijan oilfields. The interpretation of sedimentary characteristics and depositional environments in the upper
part of the Sarvak Formation in the Mahshahr Qilfield relies on seismic sections, petrophysical logs, and microfacies analysis. Based
on the available information the sediments apparently accumulated in a north-northwest to south-southeast trend, forming an onlap
over both sides of a palaeohigh.
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Introduction

The Persian Gulf is widely recognized as one of the most
economically significant hydrocarbon basins in the world.
The development of the Persian Gulf region occurred during
the Late Cenozoic, at the northeastern edge of the Arabian
Plate, where the Zagros Mountains are located in the north
and northeast and the Arabian Plate (Ghazban 2007). The
HBNF is a major fault system in the northwestern of the
Persian Gulf with an NNE-SSW direction. This fault has

resulted in the uplift of the Hendijan—Nowrooz palaeohigh
and created favorable conditions leading to the formation of
such oil traps as the Hendijan and Bahregansar.

The Sarvak Formation represents one of the most
important oil reservoirs in southwestern lIran. Tectonic
movements along the Hendijan—-Nowrooz palaeohigh
influenced the sedimentatary history of the Sarvak Formation
in this area. The type section of the Sarvak Formation in
Tang-e-Sarvak comprises 821.5m of limestones with
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intercalations of shales and claystones. The rock unit
transgressively overlies the Kazhdumi Formation and
unconformably underlies the Gurpi Formation.

The Sarvak Formation consists of limestones, shales,
dolostones, and dolomitized limestones in the northwest
region of the Persian Gulf. The stratigraphic distribution of
foraminifera led to the introduction of some
biozones/biofacies (Wynd 1965). These include Trocholina-
Orbitolina  assemblage biozone, Oligostegina facies,
Nezzazata-alveolinids assemblage biozone, and
Nezzazatinella-Dicyclina assemblage biozone (Sadeghi et al.
2021). This study emphasizes on importance of the
microfacies, sedimentary environments, and sequence
stratigraphy of the Sarvak Formation in the western part of
the Hendijan—Bahregansar—Nowrooz palaechigh, specifically
those of the Hendijan, Bahregansar, and Mahshahr oilfields
of southwestern Iran.

Material & Methods

A total of 186 thin sections of rock samples from the study
area were examined in terms of their petrographic,
sedimentological, and stratigraphic features. The petrographic
classification for carbonates is based on the Dunham
classification (Dunham 1962). Wilson (1975) and Fliigel
(2010) facies belts and sedimentary models are also used.
The schemes allow for the identification and differentiation
of microfacies types based on their unique sedimentological
characteristics. The sequence stratigraphic approach based on
Sharland et al. (2001)'s proposed model for the Arabian Plate
and its subsequent updates (Bromhead et al. 2022; Van Buchem
et al. 2011; Davies et al. 2002, 2019) is followed herein. Based on
the system tracts and using GIS software, changes in
sedimentary environments in the study area are determined.

Discussion of Results & Conclusions

Seven microfacies distributed in four facies belts of tidal flat,
lagoon, shoal, and open sea are identified from the Hendijan
(HD-Y), Bahregansar (BS-X), and Mahshahr (MR-1)
oilfields. Poorly fossiliferous (dolo)mudstone microfacies
recognized in the Bahregansar Oilfield are comparable with
the tidal facies previously reported from the Kuh-e Mond,
Ahwaz Oilfield, and Sarvak Formation in the Shiraz area
(Qomi Awveili 2016; Kazem Zadeh and Lotfpour 2016; Mirzaee
2020).

The presence of mud matrix in bioclast mudstone and
miliolid-foraminifera  mudstone-wackestone  microfacies
shows that, for the most part, deposition occurred in a low to
moderate energy environment such as a lagoon and benthic
foraminifera are the main skeletal grains. These facies occur
in the Mahshahr and Bahregansar wells and were previously
reported from the Kuh-e Siah, Kuh-e-Mond, and Ahwaz
Oilfield (Gholami Zadeh et al. 2019; Kazem Zadeh and Lotfpour
2016).

Shoal sediments are composed of bioclast-peloid
packstone-grainstone and echinoid-rudist debris grainstone
microfacies. These facies occur in the Mahshahr and
Bahregansar wells and exhibit characteristics of high-energy
sub-environments. They were also recognized in the Kuh-e-
Siah and Kuh-e-Mond, as well as in the Ahwaz, and
Azadegan oilfields. The palynostratigraphic analysis of the
Wara and Ahmadi formations in Kuwait (well F) revealed
facies characteristics indicative of tidal and lagoon sub-
environments. In the study area, however, sediments of the

Wara and Ahmadi formations exhibit characteristics of
lagoon-shoal sub-environments.

The open marine facies include benthic-planktonic
foraminifera wackestone and planktonic foraminifera
mudstone-wackestone. The main components of this facies
are planktonic foraminifera accompanied by oligosteginids.
The lack of turbidites and continuous reefs indicates that
carbonates of the Sarvak Formation in the studied area
formed on a homoclinal ramp. Additionally, five third-order
depositional sequences were identified in the strata studied
northwest of the HBNF.

Depositional sequence 1 is incomplete because the lower
boundary occurs within the Kazhdami Formation. There are
type Il sequence boundaries in the Mahshahr and
Bahregansar oilfields while a type | sequence boundary is
identified in the Hendijan well, due to tectonic activities of
the HBNF in the Cenomanian. Comparison of the data from
these wells with those from the Ahwaz Qilfield, and well F in
Kuwait and Nahr-Umar in Iraq shows that the maximum
flooding level (MFS) probably can be correlated with the
K110 of Sharland et al. (2001) in other parts of the Arabian
Plate.

Depositional sequences 2 and 3 are identified in the
middle of the Sarvak Formation. The depositional sequence 2
represents the last depositional sequence identified in the
Bahregansar due to the tectonic activities of the HBNF.
Comparison of the data from the wells studied with those
from the Ahwaz Oilfield, wells F, and Nahr-Umar signifies
that the MFS of depositinal sequences 2 and 3 are
comparable with K120 and K130, respectively, of Sharland et
al. (2001) in other parts of the Arabian Plate.

Depositional sequence 4 is the last depositional sequence
identified in wells F and Nahr-Umar. Based on the similar
facies changes observed in the Mahshahr well with those
from Ahwaz Oilfield, Nahr-Umar, and Well F, the MFS is
probably comparable to the K140 of Sharland et al. (2001) in
other parts of the Arabian Plate.

Depositional sequence 5 is identified in the upper of the
Sarvak Formation in the Mahshar Oilfield. The upper
boundary of this depositional sequence was coincident with
the Middle Turonian disconformity. The MFS appears to be
comparable with the KTul of Bromhead et al. (2022) in other
parts of the Arabian Plate.

It can be concluded that the studied area was structurally
stable during the Early Cenomanian. However, starting from
the Late Cenomanian, significant tectonic phases resulted in
the uplift of the area along an old ridge. Furthermore, the data
indicate that the uplift of the Arabian Plate during the Early
Turonian had significant effects on sedimentary processes in
the region. This resulted in the retreat of the sea and
subsequently, a notable erosion phase occurred at the
Cenomanian—Turonian boundary in many areas including the
Bahregansar and Hendijan oilfields. The interpretation of
sedimentary characteristics and depositional environments in
the upper part of the Sarvak Formation in the Mahshahr
QOilfield relies on seismic sections, petrophysical logs, and
microfacies analysis. Based on the available information,
sedimentation occurred in a north-northwest to south-
southeast trend forming an onlap over both sides of a
palaeohigh.
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Fig 3- A) Poorly fossiliferous (dolo)mudstone; B, C) Bioclast Mudstone; D, E) Miliolid- Foraminifera Mudstone-
Wackeston; F, G) Bioclast- Peloid Packstone- Grainstone; K, H) Echinoid- Rudist debris Grainstone; L) Benthic-
Pelanktonic Foraminifera Wackestone; M, N) Planktonic foraminifera mudstone- wackestone.

The abbreviations are: Mil: Miliolid, Nez: Nezzazata, Ech: Echinoid, Rud: Rudist debris, Spic: Spicul sponge, Oli:
Oligosteginid, Pf: Plankton foraminifera, Pf: benthic foraminifera, Or: Orbitolinid, Intra: Intraclast, Pel: Peloid, Dic:
Dicyclina.
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