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1-Introduction
The study of fractures is very important in classifying and predicting reservoir behavior. In the current
study, the distribution of fractures on the surface and in the Asmari reservoir of the Kupal oil field has been
investigated. The well log is one of the important tools in the process of identifying petrophysical properties
for engineers and geologists. Well survey data can be used in reservoir engineering and calculations,
especially in reserve estimation. The best interpretation of any structure depends on the quality and quantity
of well log data available to analysts (Bassiouni, 1994).

Researchers can improve the calculation of OOIP primary oil in situ by using existing logs (Ahmed,
2009). In the Middle East, there are giant fields containing hydrocarbons in carbonate reservoirs, which
cover about 50% of the world's hydrocarbon reserves (Kadhim et al., 2013). Most hydrocarbon reserves are

stored in naturally fractured reservoirs, and therefore, such fractured systems can have a significant impact.

Fractures are one of the most important fluid flow pathways in carbonates, and therefore, industrial experts
need to understand and study fracture patterns in order to optimize reservoir hydrocarbon production
(Awdal et al., 2016). The distribution of fractures in a reservoir is sometimes referred to as fracture
stratigraphy (Laubach et al., 2009), fracture network framework (Shackleton et al., 2005), or fracture
network (e.g., Lonergan et al., 1999). The presence of fractures causes reservoir anisotropy (Aguilera, 1995;
Lonergan et al., 1999; Nelson, 2001).

Studying the pattern of fractures is one of the major challenges of the oil industry in production from
fractured reservoirs. Various factors affect fracture formation: the role of temperature in the fracture
gradient (Eide, 2012), lithology and mineralogical composition, water saturation, inhomogeneity, weak
natural surface and ground stress (Liu et al., 2024), amount of swelling clays (Liu et al., 2020), structural

factors, lithology, reservoir thickness and distance from faults (Wang et al., 2022).

Identifying and determining the fractured zones has a great impact on determining the quality of the
reservoir, and identifying the exact location of these zones is very important for well completion operations,
hydraulic fracturing, and determining the location of horizontal and deviated wells. Statistical description
of subsurface fractures (exact calculation of the number of fractures, their slope, direction, and extension,
determination of the slope and extension of layering, density, and extension of fractures in different

lithologies is of particular importance as one of the effective factors in reservoir behavior. Therefore, the

main goal of this article is the statistical description of fractures in different lithologies and their impact on
production.
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2-Geology of the studied field

Kupal oil field, with dimensions of 39 x 4 km in the Asmari reservoir, is almost asymmetric anticlinal, and
its top is at a depth of 3170 meters below sea level. This field is located between Aghajari, Maron, Ramin,
and Haftkal fields with a northwest-southeast direction. Except for the Ramin anticline, which has no
surface outcrops, the rest have surface outcrops of the Aghajari Formation. Kupal oil field is a dokuhan
structure located 60 kilometers east of Ahvaz city and adjacent to Marun, Aghajari, Ramin and Haftkal
fields.

3-Methodology
In order to investigate lithological changes and fracture distribution and to determine the direction of in situ
stresses in different parts of the field, and to investigate the relationship between the directions of these

stresses, the petrographic study of the core samples and the pictorial diagrams have been used . In order to

identify microfacies in carbonate intervals and petrofacies in clastic intervals, the petrographic
investigations of 2591 thin sections, prepared from 1160 m of core by a polarizing microscope, have been
used.

Description and nomenclature of microfacies based on the method of Dunham (Dunham, 1962), Embry
and Klovan (1971), and Folk (1974), and for naming petrofacies according to Pettijohn (Pettijohn et al.,
1987) were used. In order to describe the conditions of the sedimentary environment, the classification of
Wilson (Wilson, 1975) and Fligel (2010), and Buxton and Pedley (1989) was done.

In the current study, the geological features of the Asmari reservoir in the Kupal field were investigated
using the OBMI/UBI imager chart (well no. 30, 41, 52, 53, 57) and the EMI imager log (well no. 47).

4-Discussion

Asmari Reservoir in the Kopal field is divided into 7 zones and 2 subzones. Zones 1 to 5 are mostly
carbonates, while zones 6 and 7 are composed of debris (sandstone and shale). In this study, lithological
characteristics and the type of porosity for carbonate intervals were investigated based on Archie's
classification (Archie, 1952). In this study, lithological characteristics and porosity types for carbonate
intervals were investigated based on Archie's classification (Archie, 1952). The thin sections' petrographic
description of the Asmari Reservoir in Kupal field led to the identification of 11 facies (evaporitic, clastic,
mixed, dolomitic, and calcareous) as follows.

Evaporites (MF1: anhydrite; MF2: calcareous dolomite); calcareous facies (MF3-mudstone-dolomitic
waxton; MF4-waxton-paxton containing benthic foraminifera; MF5-paxton-greenstone containing skeletal
fragments; MF6-o00id greenstone; MF7-coral boundstone; MF8-wackestone-echinoid-algae wackestone-
packstone; MF9-floatstone-roadstone; clastic facies (MF10-sandstone; MF11-shale).

5-Conclusion

The abundance of clastic facies and mixed clastic-carbonate and carbonate-evaporite facies in middle and
upper Asmari confirms the small changes of the relative sea level scale (the function of the Savian tectonic
event in the middle of Chatian) along with the back and forth currents in the tidal channels, an essential
role in transporting debris particles from the land (water source) and the upper tidal zone (wind source) to
the deeper parts of the basin.

The presence of sandstones and their alternation with fine crystal dolomites (Sabkha area) indicates the
deposition of these sandstones in a shallow to coastal environment. The sedimentation of the middle and
upper parts of Asmara under shallow marshy and peri-tidal conditions and the abundance of evaporations
in the supratidal zone indicate the relatively low sea level and the existence of dry weather conditions in
this time range. In the diagrams of the illustrator, the direction of diagonal layering in the debris horizons

indicates the direction of the old flows from the southwest to the northeast. In addition to diagonal layering,

other geological features such as fractures, stylolites (stratigraphic and tectonic), conductive and non-
conductive veins, dissolution cavities, anhydrite nodules, erosion surface, and falling and induction
fractures were identified in the studied zones in different wells.
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Fracture density is controlled by lithological changes with respect to depth, structural complications,
and the location of the well. Fractures resulting from wall collapse (points with the lowest horizontal stress)
and induced fractures (maximum horizontal stress) show the Zagros trend. Changes in stylolite trends are
also a sign of changes in stress directions in the studied field. Open fractures are mainly seen in the lower
half of Asmari (mostly in the clean sandstone layer). The observed changes in the lines of open fractures in
different parts showed that from the west to the east, the upper and lower half of the Asmari Formation has
different behavior towards stresses. Changes in the lithology of the reservoir, the presence of evaporite
layers of Gachsaran above and Pabdeh shale below, the activities of two confining thrusts, and the location
of the drilling well are obviously involved in creating the existing pattern. The combination of these factors
has caused the diversity in the number and types of fractures. Most changes are in the middle part of the
field. As aresult, the stress lines resulting from falling or induced fractures also show displacements relative
to different wells.
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with poikilotopic texture, (k) presence of sand particles and pellets (mixed facies), (1) and selective dolomitization.
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Fig. 4. Conceptual model of the microfacies of the Asmari Formation in the Kupal field.
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Table 1.The summary of petrophysical characteristics of the reservoir
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