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Introduction

Moghan region with an area of 6300 to 6500 Km?
is located in northwestern Iran, which includes the
northern parts of Ardabil province and northeastern
parts of East Azerbaijan province. The first report of
the presence of oil and gas resources in the Moghan
block in the Ortdagh structure was provided by Haim
[1]. After the initial geological studies in Moghan
area, the first stratigraphic report of the study area
was published by Taraz [2]. The geology of this
area consists of a complex of sedimentary, volcanic
and metamorphic rocks. Moghan reservoir rock is
considered as an unconventional reservoir that due
to its special geological characteristics, its production
is associated with a drop in pressure. An important
feature of these reservoirs is their low permeability,
which makes them difficult to produce optimally [3,4].
According to the drilling results in the Ortadagh and
Girdareh structures, two fields related to Zeivar and
Ojageshlaq deposits were introduced, which were
not developed due to production problems. However,
due to the reservoir importance of the mentioned
formations, several studies were carried out in the
following years, in the form of oil company projects
and student dissertations [5-13, 14]. In this study,
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with the aim of evaluating sedimentary and diagenetic
factors affecting the pore system and reservoir quality,
reservoir sandstones of Moghan basin were studied
based on the results of outcrop studies and three wells
in the region.

Materials and Methods

In this study, in line with the objectives of the study,
first the lithological and sedimentary characteristics of
Ojgheshlaq and Zeivar formations were determined
based on the macroscopic description of cores
prepared from three wells and outcrops in different
parts of the study area. Then, in order to identify and
describe the textural and diagenetic characteristics of
these sandstones, petrographic studies were performed
on thin sections. Thus, the clastic components and
mineralogy of the sandstones were identified and,
accordingly, they were separated according to the
Pettijohn classification [15]. Also, diagenetic features
of sandstones along with different pore types were
described. In order to more accurately identify some
products and diagenetic features, scanning electron
microscopy (SEM) studies were performed on a
number of core samples. Then, in order to investigate
the reservoir quality of the sandstones, core porosity and
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permeability data were used. Finally, by combining the
results of lithological, textural and diagenetic studies
with reservoir characteristics, the factors controlling
the reservoir quality that are effective in modifying
and evolving the pore system of these sandstones were
identified and interpreted.

Results and Discussions

Based on core and petrographic studies, sedimentary
succession of Ojagheshalq and Zeivar formations in
Moghan basin, in terms of lithology, mainly include
clastic facies, mixed carbonate-clastic facies and a
lower percentage of carbonate facies. Clastic facies
consists of conglomerate, sandstone, siltstone and
shale. Sandstones, texturally, show a wide variation in
grain size, ranging from fine-grained to coarse-grained
and gravelly sandstones. The sandstones show low
textural and mineralogical maturity, and are classified
as feldspathic and litharenite sandstones according to
the Pettijohn classification [15]. Diagenetic processes
have significantly affected the sandstones, the effect
of which is manifested in various features such as
compaction, alteration and development of cement and
diagenetic clays within the pore system as well as the
formation of secondary porosity. Compaction mainly
physically and under the effect of bed loading during
the burial stages has played an effective role in reducing
the porosity and the connection of the pore system in
all sandstone facies. After compaction, alteration of
unstable components, especially volcanic lithics and
feldspars, is a common diagenetic phenomenon in the
reservoir sandstones, which its features are observed
as various diagenetic clays, including Chlorite, Illite,
Smectite, and Zeolite. In addition to clay cements,
other cements such as calcite, although with less
importance, are present as pore-filling. In addition
to compaction and cementation processes that have
acted to reduce porosity and reservoir quality, partial
to complete dissolution of unstable components such
as feldspars and lithics, by the creation of secondary
porosity has acted as an improving agent of reservoir
quality. The interaction effect between three diagenetic
agents of compaction, cements mainly clays and
dissolution, have significantly controlled the pore
system properties of the studied sandstones, and their
production behavior in the Moghan basin. The effective
role of these three factors is closely related to the
mineralogy and clastic components of the sandstones.

Conclusions

The Ojagheshlagh and Zeivar formations in
Moghan basin consist of feldspathic and litharenite
sandstones. The influence of diagenetic processes
in these sandstones is significantly related to their
mineralogical maturity. As the low mineralogical
maturity of these sandstones has played a significant
role in advancing diagenetic processes such as

compaction and development of diagenetic clays and
ultimately the impact of these processes on the pore
system and their reservoir quality. The presence of
volcanic lithics with compressibility has facilitated
and intensified the effect of the compaction process
during burial. Alteration of these components along
with feldspars has also played a significant role in the
development of diagenetic clays. In addition to filling
a part of the pore system, diagenetic clays have played
a significant role in increasing the micropores in the
reservoir. The dissolution process has also played
a limited role in the development of dissolution and
isolated pores. In total, the result of three factors of
compaction, diagenesis and dissolution, has led to tight
sandstones with a compacted texture and a pore system
consisting of isolated dissolution vugs and micropores
in the Moghan basin.
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