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Introduction

The Surmeh Formation is one of the major reservoir
formations in the Persian Gulf [1]. The upper part of
this formation is equivalent to the Arab Formation in
the south of the Persian Gulf.

The type section of the Arab Formation is located in
well No. 7 of Dammam (located in the Dammam field
in eastern Saudi Arabia) with a thickness of 127 meters
and lithology of limestone, dolomite and anhydrite [2].
In the studied field (Figure 1), the Arab Formation is
considered as the main reservoir, and so, sedimentolog-
ically investigated for study reservoir characterization
and reservoir zonation. The reservoir characterization
of carbonates is generally controlled by several fac-
tors, including sedimentary facies, their spatial distri-
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bution, as well as secondary diagenesis and fractures
[3]. Due to the high oil potential and wide distribution
of this formation in Persian Gulf, several studies have
been done, especially in the countries of the southern
part of Persian Gulf, including Qatar and Saudi Arabia
[4-11]. In Iran also, many studies have been done on
this formation and its equivalent Surmeh in Zagros re-
gion [12-22]. In the studied field, this structure consists
of dolomite with intercalation of anhydrite and chalky
limestone. Considering the reservoir importance of this
formation and in order to drill new wells in the region
in the future, in this study, facies, diagenetic processes
and factors affecting the reservoir quality, rock types
and reservoir zonation of the under study. The studied
oil field is located in the Persian Gulf near the water
border of Iran and Qatar in southwest of Lavan Island.
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Fig. 1 Location map of the study area.



Geological Settings

Stratigraphy

This formation is one of the most important reservoirs
in the Persian Gulf. The term “Arab” for this formation
introduced by Steinek and Bramkamp [2]. This
formation overlain gradationally by Hith Formation
and overlying the Darb and Diyab Formation. The Arab
Formation was deposited in the shallow environment
with probably hot and arid climate. The Arab
Formation reveals a period of marine regression with
a shallowing-upward trend. Sedimentation of the Arab
Formation and the overlying High Formation took
place with a NW-SE depositional strike and regional
thinning eastward. These formations are absence in the
Eastern Abu Dhabi and Oman [1].

Material and Method

In this research, about 300 meters of cores from three
wells in the studied field were investigated and various
parameters including lithology, texture, facies, types of
allochems and their percentage, as well as diagenetic
parameters such as dissolution, types of porosity and
their percentage were recorded. A number of 554 thin
sections were prepared from the cores, and the samples
were stained with alizarin red-s according to Dickson’s
method [23]. Ten (10) samples were selected for
impregnation with blue died epoxy. The classification
of Dunham [24] and Emery and Klovan [25] was
used for texture classification. Wilson [26] and Fliigel
[27] models were used to reconstruct the depositional
environment.

Facies Association

Based on the study of cores and thin sections, 8§ facies
were identified in the studied interval. These facies
are discussed in the following. Using the porosity
and permeability data, the reservoir characteristics of
each facies have been mentioned and the diagram of
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porosity versus permeability has been prepared and
presented for each facies. These facies briefly are as
below:

Anhydrite (MF1), stromatolite bindstone (MF2),
fossilifereous  dolomudstone  (MF3),  skeletal
wackestone to packstone (MF4), skeletal packstone to
rudstone (MF5), intraclast peloid skeletal packstone to
grainstone (MF6), ooid skeletal grainstone (MF7) and
crystalline dolostone (MFS).

Depositional Environment

Based on cores descriptions and petrographic studies
of thin sections, 8 facies were identified. From the
comparison of these facies with the facies belt of
Wilson [26] and Fliigel [27], it is concluded that these
facies were deposited in four facies belts including
supratidal, tidal flat, lagoon and shoal. Due to the
gradual change of facies to each other, the absence
of barrier facies and great reefs, and the absence of
calciturbidites and re-deposited sediments, it can be
concluded that the sediments of this formation were
deposited in a ramp carbonate platform (Figure 2).

Results and Discussion

Diagenetic Processes

Different diagenetic processes have been effected on
this formation, including dolomitization, dissolution,
cementation, neomorphism, compression and
micritization. Among these processes, dolomitization
and dissolution have a positive effect, and cementation
and compaction have a negative effect on reservoir
quality.

Rock Typing

Based on the integration of different parameters
including, lithology, facies and texture, dolomite size
and type and poroperm data 10 rock types have been
identified.
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Fig. 2 Schematic block diagram of the Arab Formation in the studied field.
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Reservoir Zonation

The determination of reservoir zones is important in
the sense that it helps in reducing the risks of drilling
activities and besides that it helps the geologist in
further development and planning. To carry out the
reservoir zonation, the Sedimentological data, core
data (Routine analysis) and petrophysical data were
used. The analysis of the data of Arab Formation
resulted in to 7 zone, namely Arab-1 to Arab-7, each
zone consists of dolostone and anhydrite, each cycle
starts with restricted shallow marine carbonates (act
as good reservoir zone) and ends with precipitation of
evaporate (anhydrite act as barrier) (Figure 3).
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Fig. 3 Reservoir zoning of the Arab formation and its cor-
relation in the studied wells.

Conclusions

The study of cores and thin sections from 3 wells in
the studied field has led to the identification of 8§ facies
in the studied interval. The comparison of these facies
with the standard facies shows that these sediments
were deposited in supratidal, intertidal, lagoon and
shoal. Evidences such as the gradual change of facies
to each other, the absence of barrier facies and great
barrier reefs, and the absence of calciturbidites show
that the sediments of this formation were deposited in
a homoclinal carbonate ramp platform in arid condi-
tion. Diagenetic processes affecting these sediments
include micritization, neomorphism, compression,
cementation, dolomitization, and dissolution. Among

these processes, dolomitization and dissolution have a
positive effect, and cementation, especially anhydrite
cement, and compaction have negative effect on reser-
voir quality. The analysis of the data of Arab Forma-
tion resulted in to 7 zone, namely Arab-1 to Arab-7,
each zone consists of dolostone and anhydrite, each
cycle starts with restricted shallow marine carbonates
and ends with precipitation of evaporate. In each zone
dolostone act as reservoir and anhydrite as non-reser-
voir and seal the lower reservoir zone.
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