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Abstract

The sandstones of Gadvan Formation (Barremian—Aptian) in the Abadan Plain show a wide range of porosity and permeability due
to their complex diagenetic history. Therefore, their petrography was investigated by polarizing and scanning electron microscopy.
The porosity-permeability was estimated by routine core analysis. Based on the results, Gadvan sandstones were divided into five
diagenetic facies. Limitedvolume of chlorite has greatly reduced the effect of compaction by creating a coat on quartz grains and
limiting the overgrowth of silica cement. Carbonate cements up to 9% of the total rock have improved the reservoir quality whereas
mesogenetic carbonate cemented sandstones (25 and 32% cementation) have often acted as a barrier to the continued movement of
hydrocarbons. After determining the porosity and permeability, in order to find the relationship between these two parameters with
diagenetic facies, the flow units were determined by the flow zone indicator (FZI) method. It seems that HFU 1 and 2, which are

equivalent to diagenetic facies 3 and 5, have the best reservoir quality in the studied wells.
Keywords: Diagenesis, Diagenetic facies, Reservoir quality, Gadvan Formation, Abadan Plain

Introduction

Throughout the Neocomian—Aptian aged siliciclastic Gadvan
Formation deposited in SW Iran as the lateral equivalent of
the lower Zubair Formation of S Iraq (e.g., Jassim et al. 2006).
This potential reservoir is a clean and quartz-rich sandstone
(quartz arenite) that has a low diagenetic potential and is
basically prone to cementation (quartz and carbonate) and
compaction. These diagenetic processes were defined as
differentiating diagenetic facies. Then, appropriate methods
of evaluating porosity and permeability (such as Flow zone

indicator: FZI) were utilized to establish the relationship
between diagenetic facies and flow units. This relationship
can be a basis to make a reservoir model which is
generalizable to a field, an area or another formations.

Materials & Methods

After the petrography analysis of 70 thin sections and SEM
of 12 samples from 95m of cores, porosity-permeability of
130 samples was estimated by routine core analysis and then
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HFUs were determined using Amaefule et al. (1993)
parameters by FZI method.

Discussion of Results & Conclusions

Although Abadan Plain Cretaceous successions host a
considerable part of the world’s total hydrocarbon reserves
and numerous oil reserves of the Middle East (Alsharhan and
Nairn 1993), siliciclastic reserves are neglected in this area.
Throughout the Barremian—Aptian, Gadvan Formation— a
siliciclastic interval- is deposited on the Arabian Plate
platform in SW Iran as the lateral equivalent of the Zubair
Formation (a giant siliciclastic reservoir) of S Iraq (Alsharhan
and Nairn 1993).

In this study, the identification of petrofacies, diagenetic
processes and products, pore types, and reservoir properties
led to recognition of five diagenetic facies and made a
reservoir model based on relationship between these two
facies attributes.

Based on the modal analysis and classifications of
sandstones, the studied interval is composed of three main
petrofacies and five diagenetic facies as follows: PF1: Well
sorted fine to medium-grained quartz arenite, PF2: Moderate
to well sorted very fine-grained quartz arenite, PF3: Poor to
moderately sorted very fine-grained quartz wacke. DF1:
Compacted and weakly cemented sandstone, DF2: Chlorite-
Kaolinite and calcite cemented sandstone, DF3: Chlorite
coat-rich sandstone, DF4: Tightly calcite-cemented sandstone
and DF5. Calcite-dissolved sandstone.

The main diagenetic processes are compaction,
cementation, replacement and dissolution, and the main
diagenetic minerals identified within this diagenetic
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paragenesis are calcite, chlorite, kaolinite, and quartz.
Mechanical compaction reduced the porosity throughout
diagenetic steps. During eodiagenesis, the formation of
chlorite coatings and precipitation of calcite are the main
diagenetic reactions. The point and straight contacts between
grains show that the chlorite coatings and calcite formed
before significant compaction. Concurrently with this
enhancement of alkalinity, calcite started to be precipitated
and occupy intergranular pores prior to compaction. Chlorite
coating is dominant in the tightly kaolinite-cemented
sandstone and chlorite-coat-rich sandstone, and pore-filling
calcite is dominant in the tightly calcite-cemented sandstone.
Organic acids and carbon dioxide derived from the
decarboxylation of organic matter promoted the dissolution
of feldspars and calcite, resulting in the development of
secondary porosity and precipitation of authigenic minerals
(Seewald 2003). Kaolinite was produced by feldspar
dissolution and filled pores preserved by chlorite coating, as
commonly observed in the DF2. The overgrowth of quartz as
a result of feldspar dissolution is the dominant diagenetic
process in the compacted and weakly cemented sandstones
(DF1). Carbonate cement content shows a positive
relationship with porosity at low contents (less than ~9%) but
a significant negative relationship at high contents (greater
than 9%) (Chi et al. 2003; Cui et al. 2017). After determining the
porosity and permeability, in order to understand the
relationship between these two parameters with diagenetic
facies, flow units were determined by the flow zone indicator
(FZI) method. Comparing of DFs and HFUs shows that HFU
1 and 2, which are equivalent to diagenetic facies 3 and 5,
have the best reservoir quality in the studied wells.
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Table 2- Summary of diagenetic facies information from the sandstones of Gadvan Formation in the studied
wells in Abadan plain
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