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Extended Abstract:

The velocity-porosity science, also known as rock physics, is a valuable tool for subsurface
modeling. By utilizing porosity measurements and elastic wave velocities, rock physics allows
for more accurate predictions of reservoir properties, such as permeability and structure.
Incorporating the properties of stylolites, such as geometry and amplitude, can further enhance
our understanding of fluid distribution, reservoir permeability, and overall behavior. This
knowledge is crucial for optimizing production strategies, predicting reservoir performance, and
mitigating risks associated with fluid flow obstructions or preferred paths. Moreover, stylolites
can play a significant role in the drilling, injection, and exploitation of carbonate reservoirs
through interactions with drilling and injection fluids. A thorough understanding of the presence
and distribution of stylolites in the reservoir can help develop effective strategies to manage
these interactions and improve overall exploitation performance. Therefore, quantitative studies
on the relationship between stylolites and elastic behavior, as well as their impact on reservoir
properties, are essential.

Using an experimental approach, this study evaluated the impact of stylolite on the changes in
elastic properties of Fahliyan Formation samples in the studied wells. The study focused on
assessing the influence of external conditions and inherent rock properties on rock physical
properties, such as porosity, permeability, and velocities. To achieve this, the authors utilized
core-plugs obtained from rock physics zonation using CT-Scan. These core-plugs were divided
into stylolite-bearing and stylolite-free samples. The authors conducted hydrostatic tests and
measured velocities in two scenarios of constant pore pressure and 30 MPa and drained. The
findings revealed that stylolite-bearing samples had a higher compression wave velocity
compared to stylolite-free samples, which can be attributed to the stylolite filling materials and
their low porosity. However, the behavior of the shear wave velocity was different and showed
fluctuations with a slight increase against the differential pressure. The authors observed that if
the stylolites are open (conductive), their behavior is like soft porosity and can reduce the
velocity compared to filled stylolites. In general, the velocity changes of samples in filled
stylolites depend on their filling materials, such as carbonates and non-carbonates. The study
also found that the effect of stylolites on wave velocity depends on their overall morphology.
Samples with short-range stylolite morphology had higher velocity changes in a certain pressure
range compared to short-range samples. The results of this research will be useful in better
understanding the velocity changes caused by the development of stylolites in carbonate
reservoirs and can be applied to investigating the effect of diagenesis on elastic properties and
seismic identification of carbonate reservoirs in other fields of the Abadan plain sub-basin.

Keywords: Stylolitization, Rock physics, Elastic properties, Sonic wave’s velocities.

v



