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Introduction

The concept of hydraulic flow unit is used by many investigators to study the reservoir properties (for
example Amaefule et al., 1993; Abbaszadeh et al., 1996; Prasad, 2003; Desouky, 2004; Aggoun et al., 2006;
Amabeoku et al., 2006). In the meantime, the breakdown of hydraulic flow units based on Amaefule method
(Amaefule et al., 1993) as a useful method known among scholars. Amaefule et al (1993) consider hydraulic
flow units as elements of reservoir rock which include moderate and similar value of petrophysical
characteristics and their affect on fluid flow. Actually, hydraulic flow units are as criterion of reservoir units
which in those, characteristics of fluid’s flow due to same characteristics of pore throats is uniform
(Kadkhodaie-llkhchi et al., 2013). Anyway, Petrophysical rock types are classified and separated based on
petrophysical properties, especially in relation to the behavior of fluid into the rock, such as porosity,
capillary pressure, permeability and water saturation. With this description, the study of rock types could be
one way to study reservoir quality. Further studies which are useful in review of reservoir quality are studies
on properties of textural and the effects of digenetic processes on sedimentary facies.

Materials and Methods

In this study, at first, petrographic studies conducted on 221 thin sections prepared from the core and cutting
samples. Textural and diagenetic characteristics of facies were determined and carbonate rocks were
classified based on Dunham scheme (Dunham, 1962). Then, to review the reservoir quality of Dariyan
Formation, hydraulic flow units were determined based on core's porosity and permeability data from the
three wells SPO-1, SPO-2 and SPO-3 and using Amaefule et al. (1993) method. Finally, Reservoir rock
types were determined and interpreted based on well logs (GR and RHOB) with core porosity and
permeability data, using cluster analysis in MATLAB.

Discussion

In this research, reservoir quality of Dariyan Formation, which is one of the oil reservoirs in South Pars
Field, has been discussed. Based on core and petrography studies, nine carbonate and one detrital facies have
been identified that can be classified into four facies associations, from land to sea, including tidal flat
(Mudstone), lagoon (Bioclast mudstone to wackestone, Bioclast peloid wackestone to packstone, Bioclast
peloid packstone to grainstone, algal boundstone), mid ramp (Echinoid mollusk wackestone to packstone,
orbitolina wackestone to packstone, framestone, Floatstone) and outer ramp (Shale). Based on porosity and
permeability data of cores and well logs from three wells SPO-1, SPO-2 and SPO-3, hydraulic flow units and
rock types of reservoir were identified, as well as textural and diagenetic characteristics of facies, based on
thin section studies, were used to evaluate hydraulic flow units. Based on Flow Zone Indicator (FZI), six
hydraulic flow units (A, B, C, D, E and F) were identified for reservoir. In a general, comparison between
hydraulic flow units, these units classified into four categories flow units with reservoir quality very low
(A,B), low (C), medium (D) and high (E,F), which correlate well with textural and diagenetic characteristics
of facies. Also, based on well logs clustering, four rock types were determined. Rock type 1, mainly consists
of flow units with very low and low (A, B, C) reservoir quality and flow units medium (D) and high (E, F)
are rare. Rock type 2 is somewhat similar to rock type 1 in hydraulic flow units, and the difference is that the
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medium (D) and high (E) flow units in this rock type much more than rock type 1. Rock type 3 is more
associated with high (E, F) flow units and to a lesser degree with medium (D) flow unit. Rock type 4 is also
associated with a high (F) flow unit. The results of this study show that dissolution process has an important
role in reservoir quality.

Keywords: South Pars Field; Dariyan Formation; reservoir quality; hydraulic flow unit; rock type.
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