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1. Scanning Electron Microscopy (SEM)
2. X-Ray Diffraction (XRD)
3. Routine Core Analysis Report (RCAL)
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1. Pervasive Anhydrite Cement
2. Pore-filling
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INTRODUCTION

The lower Miocene Qom Formation in Yortshah
structure consists of carbonate, clastic and
evaporite sequences. This structure is located
at 70 km southeast of Tehran city and 35 km of
Varamin city (Figure 1). The Qom reservoir in this
area due to its proximity to Tehran city can be
considered for the targets of gas storage project.
Therefore, regarding the reservoir importance of
Qom Formation, this study focuses on anhydrite
textures and its distribution as one of the factors

controlling the reservoir quality of the formation.

METHODOLOGY

The data and information used in this study to

Accepted: September/25/2019

identify different anhydrite textures and their
effects on reservoir properties of the Qom
Formation in Yortshah structure are from 4
drilled wells in this area. Thin sections of the
Qom Formation were prepared and studied from
312 samples in well#1, 170 samples in well#2,
110 samples in well#3 and 43 samples in well#4.
Anhydrite textures were described based on
the classification of Lucia [1]. For SEM study, 17
samples and for XRD analysis 95 samples from
well#3 were utilized. In addition, SCAL data based
on 86 samples from well#2, and petrophysical

logs of well#4 were used in this study.
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Figure 1: Location map of the Yortshah anticline (1:1000000 Map of NIOC).

RESULTS AND DISCUSSION
ANHYDRITE TEXTURES OF THE QOM
FORMATION

The results of microscopic studies indicate the
presence of 6 textures of anhydrite in different
facies of the Qom Formation. These textures
include anhydrite layer and a variety of cements
(poikilotopic, pervasive, fracture filling) and
anhydrite nodules and sparse crystals, as
described below.

1. Anhydrite Layer: The anhydrite layer can be
used as a cap rock for the lower reservoir sections
of the Qom Formation. The presence of this
anhydrite in the Qom Formation is primary and
related to depositional environment. In the wells
of Yurtshah Anticline, its maximum thickness
in d member in Yurtshah-1 is about 6 m and in
Yurtshah-4 is about 5 m. It is also seen as thinner
layers (at least 20 cm) in e and f members of the
Yurtshah wells.

2. Poikilotopic anhydrite: This texture is found
in a variety of reservoir facies, which is seen as
replacement in the rock matrix, pore-fiiling and
partly in the basal c-4 sandstones. Poikilotopic
anhydrite cement is one of the most common

anhydrite textures in the reservoir, formed during

various stages of diagenesis.

3. Pervasive and pore-filling anhydrite cement:
This type of anhydrite exists as a cumulative
of large crystals in the reservoir. The large size
of the crystals and their formation after calcite
cement in the early stages of diagenesis indicate
its formation during burial diagenesis.

3. Fractures filling anhydrite cement: This type
of anhydrite texture has been completely or
partially filled the fractures. It is commonly
found as burial diagenesis cement, along with
other burial cements, mostly in dolomitic fine-
grained facies. This texture shows insignificant
importance and frequency in Qom reservoir of
the Yortshah Anticline.

4. Anhydrite nodules: This tecture with large
size is detectable in the matrix of fine-grained
limestones (mudstone) on core samples.
Anhydrite nodules are usually formed during the
early stages of diagenesis in sabkha environments
and in fine-grained facies such as dolomudstone
facies.

5. Sparse anhydrite crystals: These crystals are
scattered within the matrix. The shape of the
crystals is in the form of equant, rhombohedral
and sometimes in polycrystalline form. These
crystals are mostly formed in upper parts of

intertidal environment to Sabkha during the
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early stages of diagenesis. This texture does not
have much effect on reducing reservoir quality of
the Qom Formationin the studied area. Generally,
sparse anhydrite crystals and anhydrite nodules

are formed during early stages of diagenesis.

EFFECTOF ANHYDRITE ONRESERVOIR
PROPERTIES OF THE QOM FORMATION
In reservoir geology studies, the formation
of anhydrite can act as agent controlling the
reservoir quality, and can directly or indirectly
affect the reservoir properties. The Upper
Red Formation at the upper part of the Qom
Formation with abundant evaporite layers can be
the nearest source and one of the main sources of
anhydrite cement in this formation. This cement
is formed by washing from the upper evaporite
layers and penetrating to the lower layers of the
Qom Formation.

The trend and formation of anhydrite cement
is consistent with dolomitization. In general, it
can be said that the distribution of anhydrite
in calcareous facies is small and is often seen
in dolomitic facies. Therefore, it has little effect
on reservoir quality of the calcareous facies.
The most important and extending anhydrite
textures in the reservoir include anhydrite layer,
poikilotopic and pervasive cements and nodular
anhydrite, and the less important types include
evaporite crystals and fracture filled anhydrite.
Anhydrite layer extends as separate zones in the
Qom Formation only to a limited thickness (less
than 1min the upper parts of the Qom Formation
up to a maximum of 6 m in member d). Based
on the results of the study of petrophysical logs,
anhydrite distribution, except for anhydrite
layer, comprises a small percentage (3-8%) in the

reservoir of Qom Formation in the study area.

In general, it can be said that the formation of
different anhydrite textures and their effect on
reservoir quality are controlled by three factors
of depositional facies, subsequent diagenesis
processes (dissolution, fracture and compaction)
and presence of saline fluids (rich in sulfate) and
their interaction [2].

Investigation of the amount and extent of
anhydrite as one of the sources mentioned in
H2S production in the reservoirs is essential and
should be considered. Because hydrogen sulfide
(H2S) is an undesirable compound in gas tanks,
it not only reduces the economic contribution of
precious hydrocarbons to the gas reservoirs, but
also has toxic effects and causes corrosion the

equipments used in the reservoirs.

CONCLUSION

1. The six anhydrite textures identified in the
Qom Formation of the Yortshah anticline include
anhydrite layer, a variety of cements (poikilotopic,
pervasive, fracture filling) as well as anhydrite
crystals and nodules.

2. Among different anhydrite textures,
poikilotopic and pervasive anhydrite cements
have had a more effective role in reducing
reservoir quality than other cements. On the
other hand, the impact of diagenesis processes
including dissolution and fracturing following
anhydrite formation should be taken into account
in reservoir studies. Therefore, the formation
of anhydrite and its various textures and their
relationship with reservoir quality is under the
control of three factors including sedimentary
facies, the presence of sulfate-rich brines in
the environment, and finally, the influence
of subsequent diagenetic processes such as

dissolution and fracturing.



3. The anhydrite cement, along with other

cements, is less affected the e and f members of
the Qom Formation and since in these members,
micropores with fractures constitute the
dominant porosity, these two members are the
best units for gas storage. But in c-4 member, due
to its different lithology than the other members,
the pores have been filled by anhydrite cement
and other cements and this member does not
have good potential for gas storage. It appears
that the d member due to the formation of an
anhydrite layer of about 6 m in thickness can be a
good cap rock for the probable lower reservoirs.
4. At the gas storage stage, identifying the zones
with anhydrite expansion, provides hydrogen
sulfide prediction at drilling intervals and reduces
storage risk because anhydrite is one of the
sources mentioned in H_S production. This gas
can sour sweet gas and cause corrosion of drilling
pipes and equipments, and it increases the cost
of upgrading production equipment, such as
replacement of pipelines and wells and refining
facilities.

5. Since anhydrite generally comprises a small
percentage (3—-8%) in the reservoir of the Qom
Formation in the study area, alone and without
considering the influence of other cements

present in this formation, it has little effect on

the reservoir quality.
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