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Sample Depth Ca Mg Fe Mn Na Sr disc d*®o
No. (m) (%) (ppm) (permil V-PDB)
387 4267.22 37.75 0.64 539 50 132 279 1.34 -3.73
429 4292.36 39.85 0.24 128 25 158 258 1.71 -4.17
433 4294.17 40.13 0.20 6 34 291 250 1.84 -4.84
484 4314.33 38.67 0.35 144 43 205 274 1.34 -4,08
493 4317.67 | 39.58 0.29 213 29 308 279 1416 -4.53
503 4320.74 39.54 0.26 172 19 257 265 1.17 -4.48
510 4323.07 39.81 0.21 56 19 337 253 1.46 -4.30
514 4323.76 40.11 0.20 106 15 203 271 132 -4.50
519 4325.55 40.29 0.20 120 14 166 261 1.36 -4.56
524 4327.15 40.27 0.21 347 15 393 282 1.11 -4.81
529 4328.8 39.59 0.24 102 12 197 265 1.37 -4.31
533 4330.17 39.58 0.22 46 10 422 267 1.31 -4.41
542 4333.72 39.18 0.23 51 12 385 284 1.58 -3.88
555 4338.16 39.73 0.25 115 12 515 344 1.52 -3.89
580 4349.88 40.25 0.25 50 9 343 313 1.26 -4.68
590 435443 | 39.33 0.39 259 11 268 293 1.02 -5.46
609 4361.38 | 39.08 0,24 98 6 261 307 0.89 -4.80
624 4366.77 38.6 0.27 766 11 212 337 1.08 -4.65
674 4383.7 39.46 0.31 275 7 167 323 0.88 -4.71
702 4396.66 38.37 0.37 241 12 393 317 0.74 -4.73
Min _ 37.75 0.20 6 6 132 250 0.74 -5.46
Max _ 40.29 0.64 766 50 515 344 1.84 -3.73
Mean - 39.45 0.28 192 18 282 286 1.27 -4.48
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Microfacies Non,Reservoir RT-1 RT-2 RT-3 RT-4
MF-1 0 0 11.1 77.8 11.1
MF-2 17.6 5.9 29.4 47.1 0
MF-3 31.6 10.5 31.6 26.3 0
MFE=4 42.1 7.9 23.7 23.7 2.6
MF-5 2 5.7 52.8 35.8 3.8
MF-6 9.3 12.0 48 29.3 1.3
MEF-7 9.1 19.2 48.5 22.2 1
MF-8 3 16.4 53.7 22.4 4.5
MF-9 0 15.8 42.1 42.1 0

Total Percent 12.7 10.4 37.9 36.3 2.7
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Diagenesis, geochemistry and reservoir quality of the
Fahliyan Formation in one of the oil fields in
southwestern lran

Abstract

The Fahliyan Formation (Early Cretaceous) is considered to be one of the major oil reseryoirs.in many fields of the
Zagros sub-basins such as Abadan Plain and the Persian Gulf. In order to investigate the diagenesis, geochemistry and
reservoir quality of this carbonate succession in one of the fields located in the AbadamPlain; therésults of geological-
petrophysical studies including petrographic study of microscopic thin sections, conventional core analysis (porosity-
permeability), XRD, petrophysical diagrams, carbon-oxygen isotopé and elemental geochemical analysis are
combined with SEM and CL microscopy. This formation has been affected by various diagenetic processes, including
micratisation, bioturbation, compaction, cementation, dissolution, dolomitization, and fracturing. Calcite cementation,
compaction and extensive dolomitization are the main factors that have controlled the decrease of porosity and
permeability, while dissolution (in the form of voids and molds) and fracturing have increased the reservoir quality of
the studied succession. The core porosity and permeability data inthe reservoir part of the Fahliyan Formation range
from 0.01 to 27.5% and from less than 0.01 to more than 630 md. These changes in porosity and permeability are
strongly dependent on diagenetic processes that follow the pattern of facies changes. Reservoir quality studies also
show that diagenesis has had a major positive and negative impact on the Fahliyan Formation and has largely
controlled the distribution of the pore system. Using elemental geochemistry and oxygen and carbon isotopic data, a
surface corresponding to the maximum relative sea-level fall was identified, which can be concluded that meteoric
diagenesis has had a major impact on improving the reservoir quality of the underlying strata of this surface. In order
to check the reservoir quality of the faCiesiand to establish a relationship between the facies with the petrophysical
rock classes of Lucia and to determine the roek types, the porosity and permeability data associated with the facies of
the lower (reservoir) part of the Fahliyan Formation were plotted on the Lucia diagram resulting in the separation of
four different rock types, @among which the floatstone/bondstone-greenstone has a higher reservoir quality. Two
petrophysical methods were used ta determine flow units, including flow zone index and porosity throat radius at 35%
mercury saturation. Fhe'resultsishowed that the FZI and the porosity throat radius mainly reveal the inhomogeneities
of the carbonate reservoirs on a small scale. Based on the FZI method, one non-reservoir unit and four reservoir flow
units were identified, anddased on the porosity throat radius method at 35% mercury saturation, four rock types and
one non-reservoir rock type were identified according to the pore size.

Keywords: Fahliyan Formation, Abadan Plain, Meteroic diagenesis, Isotope geochemistry, Hydraulic flow
units.
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