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Introduction

The presence of extensive and organic matter rich
layers, the porous and permeable thick carbonate
sediments layers, the extensive shale and evaporate
layers that have spread over the reservoirs have caused
the accumulation of huge hydrocarbon resources in
the Persian Gulf basin. These reserves are estimated
at between 55% and 68% of recoverable oil reservoirs
and more than 40% of the world's gas reservoirs
(Konyuhov and Maleki, 2006). The Late Cretaceous
sediments (Cenomanian-Toronin) including the
upper part of Sarvak Formation (Mishrif) are one of
the richest oil reservoirs in this basin. The Sarvak
Formation has been widely spread in the south and
southwest of Iran and the north of the Persian Gulf and
it has been drilled in many exploration and production
wells in the Persian Gulf.

Heretofore, a small number of the oil samples of this
formation have been evaluated in the geochemical
studies of the Persian Gulf basin [1-5]. Since, no
comprehensive studies have been carried out on the
oil samples of the Sarvak reservoirs, the purpose of
this research is to geochemical study of the sarvak
reservoir oil samples throughout the Iranian part of the
Persian Gulf.

Material and Methods

In this study, 28 oil samples from the Sarvak reservoirs
in 9 oilfields in the Iranian part of the Persian Gulf
were analyzed using the following methods. The
asphaltene is precipitated using n-hexane, then which
the asphaltene-free samples are divided into saturated
hydrocarbons, aromatics, and resins using silica gel
column chromatography.

Accepted: August/22/2021

Gas chromatography (GC) analysis is used to
determine the distribution of normal alkanes, pristane
and phytane isoprenoides. Saturated and aromatic
hydrocarbons were diluted with isooctane and
toluene solvents, respectively, and analyzed using gas
chromatograph-mass spectrometer (GC-MS) analysis
to identify biomarkers.

The stable carbon isotope data were reported based
on the standard of PDB and the estimated analytic
accuracy of £ 0.2 %o. The 13C isotope of the samples
was measured using the mass spectrometer Finnigan
Delta Plus device by an online system. The elemental
composition and sulfur content of the oil samples
were identified using Carlo Erba EA 1108 with
Sulphanilamide as carbon, hydrogen, nitrogen and
sulfur standards.

Results and Discussions

The redox conditions of the depositional environment
were evaluated using pristane and phytane isoprenoids
and biomarker parameters including C,; homohopane
index and C,/C,, homohopane. Based on this, the
depositional environments of oils source rocks have
been determined the anoxic marine environments.
Also, the low values of C,, Dia/(Dia+Reg) ratio show
that the amount of the clay minerals in the sediments is
low. With the exception of samples of the Bahregansar
oilfield that originated from the shale source rocks
with high clay content.

The water column stratification and salinity of
the depositional environment is determined using
Gammacerane Index and Mor/C, H ratio. Therefore,
the source rock depositional environment of most
samples was the normal water salinity and non-



stratified marine environments and some samples are
produced from the low stratification/salinity marine
environment.

Using the relative abundance of C,-C,.-C,; regular
steranes and the position of the samples on the ternary
diagram of C, -C,.-C,, regular steranes percentage, it
was found that the studied oils have two groups: the
first, the samples originated from the marine carbonate,
and the second, samples RE-A, NT-C and RD-A
originated from terrigenous organic matter. Using the
DBT/P ratio and plot of DBT/P versus Pr/Ph ratio, the
lithology of the oil source rocks has been determined
the marine carbonate, the marine carbonate-marl rocks
and the marine carbonate-shale rocks. The C ,T/C,,T
ratio, C,T/C, T ratio, C,,T/C23T ratio and C,,Tet/
C, TT ratio also confirm the previous parameters that
most of the samples were produced from the marine
carbonate source rocks. The position of the samples on
the Sufer diagram indicates most of the samples were
produced from the marine organic matter, although
terrigenous organic matters also were contributed in
the production of some oil samples.

The thermal maturity of oils has been evaluated using
different parameters. Thus, the values of Moretane/C,
hopane ratio and C,, BB/(Bp+ao) ratio indicate that all
oils are mature. The C,, 20S/(20S+20R) ratio and its
diagram versus the C,, S/(S+R) ratio show most of the
oils are in the early oil window and the maturity of
some oils is at the peak oil generation stage or beyond.
The C,/C,, steranes ratio shows that the central oil
reservoirs of the Persian Gulf, including BL-A, BL-
B, RE-A, NT-C and RD-A are generated from the
Jurassic and Paleozoic source rocks, while the Sarvak
reservoir in other parts of this region is sourced from
the Cretaceous carbonate source rocks.

Conclusions

Based on the geochemical evaluation of the 28 oil
samples from the Sarvak reservoirs in the Persian
Gulf region and according to the obtained results, the
depositional environment of source rocks, the anoxic
marine environments has been identified. Water
column stratification and salinity of the depositional
environment has a decreasing trend from west to east
of the basin, so that the western Persian Gulf oilfields
originated from low salinity/stratification marine
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environments and the eastern Persian Gulf oilfields
originated from a marine environment with normal
salinity and withoutstratification. Using biomarker data,
it was determined that the depositional environment of
the western Persian Gulf oilfields including Bahrgansar
and Hendijan are shale-carbonate sediments, while
the source of oil of the central and eastern oilfields is
carbonate-marl sediments. The maturity of BL-B, BS-
A, BS-B, SE-B and RE-B samples is determined at
the peak of the oil generation stage, and the thermal
maturity of the other samples is at the beginning of the
oil window. Based on the ratio of C,,/C,, steranes, the
oil source of the central Persian Gulf fields, including
Balal, Resalat and Reshadat are the Jurassic and earlier
sediments, and the other oilfields originated from the
Middle Cretaceous sediments.
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