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1- Introduction

Parsi Qilfield is a slightly asymmetric NW-SE trending anticline with 36 km long and 7 km wide lying in the
north-central part of the Dezful Embayment Khuzestan, at the southwest of the Zagros mountain belt. The
Asmari Formation at its type section is 314 m thick, comprised mainly of limestone, dolomite with minor
marl/shale, and evaporates. Thomas (1948) proposed Oligocene — Burdigalian age for the formation. James and
Wynd (1965) considered the Ahwaz sandstone and Kalhur evaporates as members of the mentioned formation.
Paleontological investigations by Bahrami (2000) and Nayebi (2003) assigned early Miocene for the Kalhur
Member when the basin was isolated from the open sea (James and Wynd, 1965; Adams and Bourgeois, 1967;
Adams, 1969; Sherkati et al., 2005, 2012; Daraeiet al., 2014). The Basal Anhydrite at the Asmari Formation
base is observed in the Dezful Embayment and the Izeh Zones. The thickness and lateral expansion of the Basal
Anhydrite reveal that these were submarine sediments formed in isolated saltern basins (Sherkati et al., 2005).
Kalhur member is one of the few evaporative sequences located directly in an oil reservoir in the Dezful
embayment. Due to the importance of drilling at fluid levels, changes in this horizon's thickness significantly
achieve the appropriate entry point for production from the upper and lower Asmari reservoir. According to the
data obtained from drilling in various wells in Parsi, Ziloei, Changoleh, and Lali, changes in the Kalhur
evaporite member's thickness in adjacent wells are not unexpected. Identifying the stratigraphic and tectonic
nature of these changes will significantly reduce the risk of drilling in this stratified situation. Different seismic
sections have been used in the Parsi field to create a correct understanding of these changes' nature. The Asmari
Formation in the Parsi field comprises various combinations of limestone, dolomite, and anhydrite. Elevated
quartz silt and minor sand levels occur towards the middle of the section, with thick shale layers sometimes
developed in the lower parts of the sequence. Few wells in the Parsi oilfield have core data. The primary
recourse for sedimentary interpretation and calculation of reservoir parameters has been a thorough analysis of
electric log curves.

These deposits form a major part of in Oligo-Miocene carbonate ramp system(s). However, the presence of
reefal development, recognized mostly in the middle parts of the studied sequence, may suggest distal
steepening of the ramp and the incipient formation of a rimmed platform system. The Aquitanian evaporates of
Kalhur, a Member of the Asmari Formation, were deposited in a sabkha to coastal salinasetting in this area.
These evaporites are frequently banded with occasional dolomite laminae, indicating recharge by periodic
marine inundation, with associated ponding—the contact with the upper part appears gradational. The anhydrite
base is also gradational, passing through lower supratidal dolo-laminites into dolomitized peloid packstone
shoals.
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2- Regional geology and stratigraphy

The Zagros fold-thrust belt extends northwest-southeast in the middle of the Alps-Himalayan orogenic belt,
starting from the Anatolian Fault northeast of Turkey and extending approximately 1,800 km south. It extends
through the west of Iran and continues to the Strait of Hormuz, separated from the augmented Makran zone by
changing its north-south trend by the Minab fault. The Zagros mountain belt is divided into several zones. That
differs according to their structural and sedimentary history (Berberian and King, 1981; Falcon, 1974; Motiee,
1994; Stocklin, 1968). The NW and SE boundaries of the studied area (the central Zagros) coincide with the
Balarud and Kazerun faults. The central Zagros is subdivided from NE to SW into High Zagros, Izeh zone, and
Dezful Embayment. The dominant structural directions in the Zagros Belt can be divided into two parts: The
first batch of north-south structures that are older concerning the basement faults and the second batch of NW-
SE structures; they are associated with Zagros folds (Middle Miocene) and are formed an older structures.
Berberian (1995) summarizes the tectonic developments of this area in the following order: A platform phase in
the Paleozoic, rifting in Permotrias, passive continental margin formation (extending northeast to the seabed) in
Jurassic and Early Cretaceous, subduction to the northeast, and subduction of ophiolite and radiolarite in late
Cretaceous and finally continental-continental collision and shortening during Neogene. O'Brien (1950, 1957)
was the first to divide the stratigraphic pile into five structural/mechanical ensembles, namely: (1) the basement
group (Panafrican crystalline basement), (2) the lower mobile group (Hormuz salt), (3) the competent group
(Cambrian to Lower Miocene platform sediments), (4) the upper mobile group (Miocene salt) and (5) the
incompetent group (Miocene to recent molasses). Figure 1 shows various properties of the unstable layers in the
Zagros stratigraphic column that can act as the detachment surface.

It shows the mechanical properties of the formations, and it is vital for us that these properties will ultimately
result in the kinematic response of the formation during deformation. Recent studies in the Aquitanian
carbonates of the Kalhur Member confirm the importance of evaporatic layers as possible cap rock and
hydrocarbon trap. Evaporates can also exert substantial control on the distribution and geometry of structures in
sedimentary basins (Jackson et al., 1995).

3- Material and methods

In this research, four data sets are used: 1. Geological maps, 2. Field observations, 3. Seismic data and 4. Well
data. The well data and seismic profiles were prepared by the NISOC (National Iranian South Oil Company).
First, the surface information was achieved from the field observations and 1:100,000 geological maps.

Then, the 3D seismic data were used to distinguish the folding style of the Parsi Anticline. Data from 82 wells
supported the interpretation horizons. Most of the wells were drilled through the Asmari Formation. We now
investigate the tectonic behavior of the Kalhur Member, regardless of its position in the stratigraphic column of
the Asmari Formation, which can separate the upper Asmari from the lower Asmari or the upper Asmari from
the Pabdeh Formation. First, we show the effect of a detachment surface as a whole in a simple diagram. This
effect can be balanced, unbalanced or faulty.

4- Results and discussion

In the Parsi oil field and the northwestern region, the high risk of drilling and numerous changes in the Asmari
horizon's depth has been associated with increased reservoir quality, expansion of fractures, and an unexpected
increase in production nose of the oil reservoir. Figure 2 shows a transverse seismic section of the northwestern
nose of the Parsi field.

An interpretation and structural model of deformation is also presented at this point. The image illustrates the
detachment effect of Kalhur and the lower Asmari evaporates as an activating agent of a minor thrust fault
above the Pabdeh horizon.

5- Conclusion

Parsi Field is a slightly asymmetric NW-SE trending anticline lying in Khuzestan, in the north-central part of
the Dezful Embayment, on the southwest edge of the Zagros mountain belt. The Asmari reservoir in the Parsi
field comprises various limestone, dolomite, and anhydrite combinations. These deposits form a significant part
of the Oligo-Miocene carbonate ramp system. In the Parsi oilfield in the northwestern region, the high risk of
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drilling and numerous changes in the Asmari horizon's depth has been associated with increased reservoir

quality, expansion of fractures, and an unexpected increase in production nose of the oil reservoir.
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Fig. 1. Stratigraphy column of the Dezful Embayment based on surface and subsurface data. The stiff units are
separated by main and sub-ordinate detachment horizons (modified after Abdollahie Fard et al., 2006; Derikvand et

al., 2018).
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Fig. 2. Transverse seismic cross section in northwestern nose of Parsi field and proposed construction model

affected by Kalhur detachment in this area.

130




Spring 2022, Vol 12 (1): 128-143 Adv. Appl. Geol. ﬁ‘rﬁ

Shabid Chamran Universiey of Ahvaz

For the first time, evidence of the impact of Asmari evaporates on the formation of large structures has been
observed. The evaporates of Kalhur are the weakest stratigraphic portion that is directly related to one of the
existing reservoirs. Therefore, the Kalhur Member can separate the upper Asmari from the lower Asmari or the
upper Asmari from the Pabdeh Formation. The Parsi field's northwestern nose illustrates the detachment effect
of Kalhur and the lower Asmari evaporates as an activating agent of a minor thrust fault above the Pabdeh
horizon. Therefore, the role of Kalhur in the northern part of the Parsi field can be considered very important,
increasing the risk of drilling.
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basin of the Zagros mountain belt. Modified after Pirouz et al. (2011).
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