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Introduction

The Sarvak Formation, a key reservoir within the Bangestan Group, ranks among the
most prolific hydrocarbon-bearing intervals in the Middle East. In the Abadan Plain,
particularly within the Azadegan Field, the reservoir’s quality is governed not solely by
primary depositional facies but is significantly overprinted by the tectonic evolution of
the Arabian Plate. The Azadegan structure, a gentle, north—south-trending anticline,
reflects the reactivation of deep-seated basement faults. In contrast to the Zagros Fold-
and-Thrust Belt, where thin-skinned deformation dominates, the Azadegan Field
exhibits thick-skinned tectonics, with basement-involved faulting playing a critical role
in structuring the overlying stratigraphy. This study investigates how mid-Cretaceous
tectonic movements, especially those generating the Turonian Unconformity, induced
subaerial exposure and consequent meteoric diagenesis—namely Kkarstification—that
profoundly altered reservoir properties. The primary aim is to quantify these tectonic
influences through integrated petrophysical modeling using Geolog, combining
structural history with wireline log responses to better delineate reservoir architecture
and fluid distribution.

Methodology

A comprehensive suite of wireline logs, including gamma ray, resistivity, neutron,
density, and sonic measurements, was acquired from the selected well and subjected to
rigorous environmental corrections to account for borehole conditions and mud-filtrate
invasion effects. Shale volume was calculated using the gamma-ray index, calibrated
against spectral logs to differentiate detrital clays from organic-rich shales.
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Total and effective porosities were derived from neutron—density cross-plot techniques, with secondary
porosity (vugs and molds) verified through sonic-log transit-time anomalies. Given the presence of shaly
intervals and heavy oil (19° API), fluid saturation was estimated using the Indonesia Model, which effectively
compensates for shale-matrix conductivity and avoids overestimation of water saturation. Petrophysical results
were then correlated with structural depth maps of the Turonian Unconformity to delineate the leached zone,
thereby linking diagenetic modifications to tectonic positioning.

Results and Discussion

The analysis establishes that the tectonic framework of the Abadan Plain exerts first-order control on reservoir
quality. Basement lineaments oriented north-south provided the structural highs necessary for early
emergence, while the Turonian Unconformity subjected the Upper Sarvak to intense meteoric leaching,
evidenced by sharp increases in sonic travel time and decreases in bulk density—indicative of vuggy and
moldic porosity development. Although the Azadegan anticline is structurally gentle, crestal tension generated
microfractures that act as conduits, connecting isolated vugs and significantly enhancing effective permeability
within the 46-meter net pay zone. Neutron—density cross-plots, plotted on standard Schlumberger charts
(Schlumberger, 2000), reveal a mixed lithology dominated by dolomite and limestone, with porosity ranging
from 0% to 30%. The marked scatter in high-porosity data (>20%) points to substantial lithological
heterogeneity and secondary porosity, consistent with Karstification and basement-fault control. Mean total
porosity is 13% with an effective porosity of 11%, yet within the uppermost 50 meters, porosity peaks at 29%,
reflecting a tectonically controlled karst profile. Average shale content (V_sh) is 14%, with higher
concentrations in middle intervals acting as baffles that compartmentalize the reservoir. Water saturation
averages 60% across the formation, but tectonic highs focus hydrocarbon migration, yielding net pay where
S w drops below 35%. The heavy-oil character (19° API) influences resistivity logs and wettability,
underscoring the necessity of the Indonesia Model for accurate saturation mapping in this shaly, low-gravity
oil system.

Conclusions

This study confirms that reservoir quality in the Sarvak Formation at Azadegan Field is primarily governed by
tectono-stratigraphic parameters rather than primary depositional features. Basement-controlled anticlinal
growth established a stable platform that dictated carbonate distribution and moderate shale content (average
14%) during the Cenomanian—Turonian. Tectonic uplift at the Turonian boundary generated an unconformity
that facilitated karstification and dissolution, as substantiated by neutron—density cross-plots showing severe
porosity heterogeneity and mixed lithology, with effective porosity reaching 11% in upper sections and
peaking at 29% in dissolution zones. Hydrocarbon accumulation in the upper 46 -meter pay zone is directly
linked to tectonic fracturing and secondary porosity, and the hybrid Archie—Indonesian saturation model,
calibrated with regional data, confirms that fluid distribution is strictly controlled by fracture networks and
vuggy connectivity. The heavy-oil properties (19° API) and elevated water saturation (60%) align with the
burial and uplift history, affecting wettability and resistivity response. Ultimately, reservoir potential in the
Abadan Plain is intrinsically tied to the tectonic evolution of the Arabian Plate; overlooking structural features,
lithological heterogeneities, and tectonic discontinuities would inevitably lead to inaccurate reserve
estimations and misguided development strategies.
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Fig (6): The final results of the petrophysical evaluation of the Sarvak Formation in the well under study are
presented for the depth interval from 2631 to 2800 m.
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