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Introduction

Drilling oil and gas wells in southwestern Iran, particularly within the Zagros Fold—
Thrust Belt, faces numerous challenges due to geological and tectonic complexities.
Intense structural variations, the presence of thrust faults, detachment horizons,
evaporitic layers, and facies changes are among the most crucial factors that can affect
the safety, cost, and success of drilling operations. To achieve the objectives of this
research, a combination of field data, subsurface well information, drill cuttings, thin
sections, petrophysical logs, and daily drilling reports was used. In addition, by
examining the performance of the MFF and analyzing the structural geometry of the
Khaviz and Mansurabad anticlines, the role of tectonic structures, especially, the
disharmonic folding, in creating drilling complexities was evaluated. The results
indicate that the thrusting of the Khaviz anticline over the subsurface structure of
Mansurabad, along with the ductile behavior of the Gachsaran Formation, has caused
significant variations in layer thickness, repetition of formations, displacement of
stratigraphic horizons, and abnormal concentration of salt-bearing sequences. These
conditions in some wells have led to considerable differences between the predicted and
actual depths of the Asmari Formation and have caused problems such as wellbore
instability, drilling fluid loss, and deviation of the drilling path. The results of this

research demonstrate that a precise understanding of the tectonic and structural
characteristics of the region, and their application in interpreting drilling data, is a key
factor in the success of drilling operations and in reducing technical risks in the oil fields
of the Zagros region.
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Methodology

To comprehensively evaluate the impact of tectonic structures and ongoing geomechanichal processes on
drilling operation in the Mansurabad oil field, an integrated workflow combining surface and sub-surface
datasets was implemented. The methodology is structured as follows:

1- Field survey and surface analysis: Detailed geological field investigations were conducted along the
Khaviz anticline to evaluate its geometry, kinematics, and structural relationship with the regional Mountain
Front Fault (MFF). Surface structural orientations, bedding dips, fracture networks, and fault planes were
measured and mapped to establish a baseline structural model of the overthrust system.

2- Sub-surface data integration: Sub-surfacce geological and engineering data were gathered from two oil
wells across the Mansurabad oil field. This dataset includes wireline petrophysical logs such as CDR-GR Log,
used for precise stratigraphic correlation and identifying lithologies and formation repetation caused by thrust
faulting.

3- Lithological and Petrographic Evaluation: Drilling cuttings collected at regular depth intervals during
operations were analyzed macroscopically and microscopically. Thin sections from reservoir and non-reservior
formations cuttings and cores were examined to determine lithofacies variations.

4- Drilling report analysis: Daily drilling reports were systematically audited and correlate specific
operational hazards with geological aspects. Key drilling parameters including rate of penetration (ROP), Mud
weight, fluid losses, weight on bit, and annulus pressure were analyzed chronically to pinpoint the exact
tectonic horizon responsible for technical problems.

Results and Discussion

The structural and operational synthesis demonstrates that the structural evolution of the Mansurabad oil field
is intensely governed by major tectonic activities. The active overthrusting of the prominent Khaviz anticline
over the buried Mansurabad structure has generated severe asymmetric folding and localized fault propagation.
The primary findings and their operational implications are discussed below:

Stratigraphic repetation and thickness anomalies; due to comprehensive tectonic stress, significant
compressional shearing has occurred within the thick sedimentary sequence, indicating the disharmonic or
incompitant folding. Sub-surface graphic well logs and stratigraphic correlation revealed major anomalies in
formation thickness, particularly within the Gachsaran Formation, which acts as the regional cap rock. The
ductile, incompetent salt and evaporite layers of the Gachsaran Formation have exhibited extreme tectonic
thickening along the crestal zone thinning along the flanks of the structure. In some wells, this plastic mobility
led to the repetition of specific evaporitic cycles, causing the actual depth of underlying target reservoir — the
Asmari Formation- to deviate drastically from initial pre-drill seismic interpretation. Borehole stability and
high fluid losses were strongly depened on the structural activities within two examined oil wells A and B, and
caused many operational drilling promlems such as drill string stuck, complete mud losses, high well deviation,
and side tracking the well.

Conclusions

The comprehensive investigation of the Mansurabad oil field underlines that sub-surface geological
complexities within the Zagros Fold-Thrust Belt cannot be addressed purely through standard engineering
practices. Tectonic monitoring and real-time geological correlation must be fully embedded into the
operational workflow. Drilling operations in the Mansourabad oil field, due to its location within the most
structurally complex segments of the Zagros Fold-Thrust Belt (Dezful Embayment), extend beyond a purely
technical activity and require a risk-management approach grounded in detailed structural geological analysis.
The case study of Wells “A” and “B” in the Mansurabad oil field, clearly demonstrates that tectonic
uncertainties are the primary controlling factors affecting drilling safety, cost, and rate of penetration in this
region. The key findings of this study, highlighting the importance of tectonic monitoring, can be summarized
in three main aspects:

1. Dominance of Tectonic Mechanisms over Drilling Conditions:

The Gachsaran Formation, acting as a mobile detachment unit, plays a decisive role in drilling complexity.
Tectonic processes (including the Khaviz thrust over Mansurabad and the formation of localized sub-basins)
have led to abnormal migration and accumulation of evaporitic sequences. These conditions result in
challenges such as stratigraphic repetition, anomalous thicknesses, unexpected pressures, salt creep, and
wellbore deviation.
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2. Critical Importance of Correlation in Drilling Trajectory Prediction:

In a structurally dynamic environment characterized by abrupt variations, conventional correlation methods
for casing and liner points selection and reservoir targeting are insufficient. The wellsite geologist must go
beyond simple stratigraphic line matching and instead anticipate subsurface layer movements and interpret
facies variations. A lack of precise understanding of structural interference (such as the unintended penetration
of the steep limb of the Khaviz anticline in Well “B”) directly increases the risk of drill string or pipe stucking,
fluid loss, well side tracking, and well flows.

3. Necessity of Integrated Monitoring for Risk Management:

Successful drilling of high-risk wells in this field depends on integrating surface data (field observations of
the Mountain Front Fault—MFF) with subsurface data (cuttings analysis, petrophysical logs, and seismic
interpretation). This multi-disciplinary monitoring enables real-time updates of geological models during
drilling operations and supports bold yet precise decision-making in steering the drill bit.

The Mansurabad oil field study emphasizes that in the tectonically active regions of the Zagros, accurate
interpretation of structural style and detachment horizons forms the cornerstone of successful drilling
engineering. Without precise and continuous monitoring of tectonic influences, drilling operations will be
accompanied by critical uncertainties. However, with a thorough understanding of these structural
complexities, maximum hydrocarbon recovery can be achieved with minimal cost and operational risk.
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between two structures. (b) The locations of Wells A and B on the Asmari Under Ground Counter map (UGC)
of the Mansurabad Oil Field.
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Fig (7): Comparison of the drilled sedimentary succession columns within the two examined oil wells.
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Fig (8): Final geological profile of the drilled tracks in the Wells A and B at the study area.
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