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Table 1- Available data from the Arab Formation in studied key wells.
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Fig 3- Representative photomicrographs from 10 main facies types (MF) recognized in the Arab Formation. a)
Massive anhydrite, b) Dolomudstone with nodule anhydrite, c) Fenestral dolomudstone, d) Stromatolite
boundstone, e) Bioclast mudston#ackestone, f) Algae wackestonrpackstone, g) Gastropod grainstone, h) Ooid

grainstone, i) Bioclast/peloid grainstone, j) Fossiliferous mudsto@ackestone. Kl) Frequency diagramsof

facies and facies belts of the Arab Formation in the studied field. For more details about each facies, tee
Table 2.
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Table 2- Main depositional properties of ten recognized facies in the Arab Formation in the studied Field.
Abbreviation, (r) rare; (c) common; (a) abundant.
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Fig 4- A homoclinal carbonate ramp platform model proposed forthe Upper Jurassic carbonate/ evaporate
sequence of the Arab Formation in the studied oil field.
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4 Completed dolomitization 2 Fabric Destructive Dolomites
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Fig 5- Thin section and core photomicrographs fromsome diagenetic processes a) Micritization (Mi), Hg-h)
Bioturbation (Bi); ¢) Authigenic Quartz (Qr); c) Opaque diagenetic pyrite (Pr); d) Phosphatization (Ph); f) Tar

mat-plugged (Tr) i) chertification. These diagenetic processes have not had a clear @ntérpretable effect on the
pore system and reservoir properties.
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Fig 6- Thin section photomicrographs from dolomitization in the Arab Formation. a) Fabric preserving dolomite

(Fp); b-c) Fabric destructive dolomite (Fd); d) Partial dolomitization, e-f) Dolomite cement that occluding
interparticle porosity (Dc); g-h) saddle dolomite cements (Sd); i) Dedolomitization (Dd).
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Fig 7- Thin section and core photomicrographsrom for types of anhydrite textures in the Arab

Formation. a-b) Bedded anhydrite, ed) Nodular anhydrite, c) Porefiling anhydrite, d)
Poikilitopic anhydrite.
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Fig 8- Thin section photomicrographs from some diagenetic process a) calcite cement filled some intercrystalline
porosity (Cc); b) Isopachous marine calcite cement (Ic); ¢) drusy calcite cement (Dc); d) syntaxial calcite cement
around echinoderm debris (Sc) e€) Mehanical compaction in bioclast grainstone (Pc); f) Stylolitization as a
chemical compaction features (St); g) Filling of a fracture with calcite and anhydrite cement in which anhydrite

cement is marked in purple and anhydrite cement is marked in white (Ff h) fracture filling with anhydrite
cement (Ff); i) open fracture (Of).
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Fig 9- Paragenetic sequence of the Arab FormatiorDiagenetic events occurred in marine,
meteoric and burial realms with their effects on porosity have been shown.
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Fig 10- Thin section photomicrographs from various identified pore types within the Arab

Formation. a) microporosity (Mi), b-c) Interparticle (Ip), d) Intercrystalline (Ic), €) Moldic (Mo), f)
Vuggy (Vg), g) Channel (Ch), h) intracrystalline (It),i) fracture.
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Fig 11- The frequency of pores indicates that intergranular and intercrystalline porosities show

the highest frequency in the Arabian Formation. In contrast, microporosity is the rare.
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! Arab Depositional Sequences (ADS)
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Fig 12- Core and thin section photomicrographs from the

development of extensive dissolutionsnd high vuggy and
moldic porosity below the ADS1 sequence boundary.
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Fig 13- Distribution of facies/diagenesis characteristics, and petrophysical characteristics in the sequence

stratigraphic framework key well A has been shown. The sequences are correlatable with regional reservoir
zones (AB-C-D).
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! Grain Density (RHOG)
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Fig 14- Available core porosity-permeability data from the Arab Formation in two keys well A and B are shown.

Distribution of poroperm data in different types of lithology shows that dolomites generally show a large
variation due to the influence of diagenetic processes.
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Fig 15 The permeability porosity distribution based on variation in texture, sedimentary environment, pore
system and types of dolomites in the Arab Formation a) Grain dominant facies (grainstone arghckstone)
generally show higher reservoir quality compared to mud dominant facies (mudstoneackestone). b) Porosity
permeability distributions in facies related to shoal subenvironment have higher reservoir quality. c) Porosity
permeability changes in he type of pore system indicate that facies with dominant intergranular porosity have a

higher reservoir quality. d) Fabric preserving dolomites have a higher reservoir quality due to the presence of
intergranular porosity compared to fabric destructive ddomites with intercrystalline pore system.
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Fig 16- The impact of diagenetic processes on carbonatvaporation sequence of the Arab Formation has been

shown schematically. a) The effect of dolomite crystal size, b) Partial dolomitization and dolomitic cement, c)
Evaporative mineralization, d) Inversion of porosity type and changing interparticle porosity to moldic.
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Fig 17- The lithological base and regional zonation of the Arab Formation in key well A in the study field is

shown. Some representative core photomicrographs are shown to better understand the nature of the layer cake
layers of zones.
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Fig 18 Correlation of four regional zones of the Arab Formation by using of conventional petrophysical logs.

Regarding the layer cake natue of the Formation, petrophysical logs (GRDT-RHOB) can be used for
correlation between the zones in the studied field.
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