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Introduction

The Sarvak Formation (Middle Cretaceous) is a key
hydrocarbon reservoir within the Zagros folded belt,
particularly in the Abadan Plain [1]. Furthermore, its
depositional setting on a carbonate ramp platform,
coupled with complex diagenetic histories, has
resulted in significant lateral and vertical heterogeneity
in reservoir quality. Moreover, numerous studies have
addressed the sedimentology and diagenesis of the
Sarvak Formation; however, few have integrated high-
resolution core data, SEM imagery, and advanced
petrophysical rock typing to systematically link
microfacies, diagenesis, and flow-unit architecture. In
addition, this study aims to fill this gap by providing
a comprehensive characterization of the upper Sarvak
interval in a representative oilfield of the Abadan
Plain, with emphasis on identifying depositional
environments, quantifying diagenetic impacts, and
establishing a robust reservoir zonation scheme for
improved field development.

Geological Setting

The Abadan Plain lies in the northeastern termination
of the Arabian Platform, separated from the Zagros
Fold-Thrust Belt by the Zagros Front Fault (ZFF) [2]. It
evolved as a foreland basin during the Late Permian to
Recent due to the Arabia-Eurasia collision. Structural
trends in the area are dominantly N-S, reflecting

reactivation of pre-existing basement faults [3].

The studied field shares a common reservoir with a
neighboring Iraqi field and hosts two main oil-bearing
intervals: heavy oil in the Sarvak Formation and light
oil in the Fahliyan Formation. The Upper Sarvak
Formation in the studied well is approximately 670
m thick and consists mainly of bioclastic limestones,
peloidal packstones, and interbedded marls, deposited
during the AP-8 megasequence of the Arabian Plate.
Four maximum flooding surfaces (K110-K140)
indicate repeated sea-level fluctuations during Upper
Cretaceous deposition [4].

Materials and Methods

This study integrates core description, petrography,
SEM imaging, laboratory petrophysics, and well-
log analysis. A total of 170 m of core was examined,
and 560 thin sections were prepared for microfacies
identification using Dunham’s (1962) and Embry &
Klovan’s (1971) classifications [5,6]. Furthermore,
ten thin sections were impregnated with blue epoxy to
visualize effective porosity under the microscope. Also,
over 40 samples were imaged via SEM (magnifications
0f'400x and 1000x%) to assess pore types and diagenetic
features. In addition, core plug analyses provided
554 measurements of porosity and permeability.
Furthermore, well logs (gamma ray, density, neutron,
resistivity, and sonic) were processed using the
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Multimin method to derive petrophysical parameters
(lithology, shale volume, porosity, permeability, and
fluid saturation). In addition, permeability was also
estimated using the Coates-Dumanoir equation [ 7] and
fuzzy logic [8,9]. Electrofacies were identified using
Multi-Resolution Graph-based Clustering (MRGC)
and K-Nearest Neighbors (KNN). Flow units were
classified using Winland R35, Pittman, Lucia rock-
fabric classes, and the Stratigraphic Modified Lorenz
Plot (SMLP) [10].

Results and Discussion

The upper Sarvak Formation is vertically divided into
two distinct reservoir domains: a lower, hydrocarbon-
bearing interval with high-quality grain-dominated
facies (MF1-MF2), and an upper, water-saturated
interval dominated by mud-rich facies (MF7-MF8)
(Table 1). This dichotomy reflects a regressive
depositional trend, where high-energy shoal and
inner ramp deposits (grainstones/packstones) provide
optimal primary porosity (Figure 1), later enhanced by
meteoric dissolution and microfracturing.

Conclusions
This integrated study demonstrates that reservoir

quality in the wupper Sarvak Formation is
fundamentally controlled by depositional environment
and subsequently modified by diagenetic processes.
Moreover, high-energy shoal and inner ramp facies
(MF1-MF2) constitute the primary reservoir
intervals, with porosity and permeability enhanced
by dissolution and fracturing. In contrast, low-energy
tidal flat and restricted lagoon facies (MF7-MF8) act
as vertical flow barriers. Moreover, the combined use
of microfacies analysis, SEM, core petrophysics, and
multi-method rock typing (Winland, Pittman, Lucia,
SMLP) provides a robust workflow for characterizing
heterogeneous carbonate reservoirs. In addition, the
strong correlation between electrofacies and core-
derived rock types enables reliable reservoir zonation
even in uncored wells. Ultimately, these findings
offer valuable insights for optimizing well placement,
completion strategies, and enhanced recovery in the
Sarvak Formation and analogous carbonate systems
across the Zagros Basin.

Nomenclatures

KNN: K-Nearest Neighbors

MRGC: Multi-Resolution Graph-based Clustering
ZFF: Zagros Front Fault

Table 1 Identified microfacies of the upper part of the Sarvak Formation in the studied field.

t Skeletal/Non- .
Facies Code | Microfacies Name Sli)nllptoilen Skeletal/Non Water Energy Level | Depositional Environment
eleta
MF1 bioclast rudist rudstone- rudis.t, echinoids, bivalves/ Medium Open marine (Proximal mid-
floatstone peloids dle ramp)
bioclast rudist packstone- . . . .
MF2 10? astrudist packstone rudist, echinoids, bivalves | High Shoal
grainstone
benthic foraminifera bio- | benthic foraminifera, rud-
MF3 clast wackestone-pack- | ist, gastropods, bivalves, | Medium to high Open lagoon
stone-floatstone echinoid debris, corals
hic f¢ inif -
benthic foraminifera bio- :)setmbil\(jal\(l)er:m:cliliilrji, drl(;,i
MF4 clast wackestone-pack- ] ’ Medium to high Open lagoon
bris, gastropods, dasycla-
stone
daceae
high diversity benthic | benthic foraminifera, rud-
MF5 foraminifera wacke- | ist, bivalves, echinoid de- | Medium Open lagoon
stone-packstone bris, gastropods/peloids
1 1 -
benthic foraminifera, g:;enb:nfl?ii (;l(iz}:liz?;:rea
a , .
MF6 dasycladacea wacke- ) . ... | Medium Open lagoon
rudist, bivalves, echinoid
stone-packstone .
debris
low diversity benthic for- | benthic foraminifera,
ME7 aminifera  wackestone- | sponge spicule, bivalve | Low Restricted lagoon
packstone debris
dst ith fenestral .
MEF8 mu .S one with fenestra mud Low Tidal flat
fabric
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Fig. 1 Lithological column, microfacies, and sedimentary environment variations of the upper part of the Sarvak Formation in
the cored interval of the studied well.
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Fig. 2 Petrophysical characteristics, core porosity and permeability, electrofacies, and reservoir zonation using the stratigraphi-
cally modified Lorenz method in the upper part of the Sarvak Formation in one of the fields of the Abadan Plain.
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