Integration of Forward Stratigraphic and Petroleum System Modelling
in Northeastern West Siberia – New Concepts
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Introduction
This poster is dedicated to a study case located in South-East Gydan Peninsula –
Messoyakha Arch (Figure 1), carried out for Gazprom Neft (participation of TNK-BP,
now Rosneft), achieved in 2014. Despite the number of giant oil and gas fields
already known in the area, such as Yamburgskoe field (mainly gas), Tazovskoe
field (oil and gas), West and East Messoyakha fields (oil and gas), the nature of the
petroleum systems is still debated.
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Explanations on the distribution of oil and gas fields in Northeastern West Siberia (Pokur fm.).

HC migration and subtle traps around the Messoyakha Arch.

A)

Achimov sands and stratigraphic trap mapping.

B)

Figure 5: Proposed scenarios for the charge of oil and gas fields in the area.

Figure 4: Petroleum system modelling.

A) Influence of biodegradation processes and seal efficiencies.
B) Influence of the spatially variable contribution of potential Jurassic source rocks.
According to petroleum modelling results, the combination of both processes (A and B) explains the distribution of
oil and gas fields throughout the study area.

Both 2D and 3D petroleum system modelling has been used for understanding hydrocarbon generation and migration
processes, and finally assessing hydrocarbon compositions and hydrocarbon masses accumulated in proposed plays and
leads. This South-North cross section through the Messoyakha Arch is an example of TemisFlow results. It suggests that
the southern flank of the anticline may conceal interesting targets in various litho-stratigraphic traps.

Figure 3: Forward stratigraphic modelling.
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The first objective is to present the workflow of an integrated study using basin
modelling tools (DionisosFlow and TemisFlow) for play and lead assessments in a
challenging technical context (large and heterogeneous database, polyphasic
geological history, imbricated petroleum systems, overpressure, permafrost, gas
hydrate, oil biodegradation, etc.). Another aim is to introduce geological concepts
on petroleum systems in Northern West Siberia, concepts put forward by this basin
modelling study. These new ideas may guide future exploration strategies in
surrounding areas and reduce exploration risks at a larger scale.
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Figure 1: Messoyakha fields in Northern West Siberia.
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Example of DionisosFlow results for the Earliest Valanginian (the whole Lower Cretaceous has been studied). Forward
stratigraphic modelling enables a better understanding and prediction of facies and lithology distributions at basin scale
(between wells), especially of reservoir facies. The first objective is to localize turbiditic sands (“Achimov sands” at the foot of
the famous West Siberian “clinoforms”, e.g. Pinous, 2001) as well as to identify various stratigraphic traps. Achimov sands
are attractive exploration targets, potentially filled with hydrocarbons when the stratigraphic closure of the trap is sufficiently
strong, but also risky objects to drill because of overpressures developing when the reservoir is completely disconnected from
the clinoforms.
Generated facies maps and lithology maps were implemented in the petroleum system modelling (TemisFlow). DionisosFlow
results were also used for subdividing the structural model (clinoform complexes).

Figure 6: Simplified stratigraphic chart.
Main HC resources in the study area are found in the
Pokur Fm. (Pokurskaya), in particular in the upper
member PK1-3.
Potential thermogenic SRs are in green. The Volgian
SR is missing at the top of the Messoyakha Arch.

Conclusions
This workflow based on basin modelling tools is particularly well designed for complex study cases where
geochemical and migration processes are key factors controlling the success of exploration wells.
TemisFlow gives guidelines for future exploration of the basin. The models indicate that there is still a significant “yet
to find” in the Messoyakha Area (Figure 2 and 4), particularly in pinch-outs against the Arch southeast of the main
fields (oil + gas). Volumes estimates have been provided. Toward the Northwest (Antipayutinskaya Depression),
hydrocarbons – rather gas condensates generated by several Jurassic source rocks – are mainly expected in basal
Achimov sands.

Method
The originality of the study is the significant use of basin modelling tools,
including for volumetrics and risk analysis (Figure 2).

The model also confirm that gas giants in the Southeast (e.g. Yamburgskoe) are in part fed by the biodegradation of
oil pools during Tertiary (cf. Milkov, 2010). The Messoyakha field is a biodegraded oil pool sourced by the Volgian.

The core is a geological model used for basin modelling purposes:
› DionisosFlow (Forward Stratigraphic Modelling, 3D Facies Architecture
Reconstruction)
› TemisFlow (Quantitative Basin Modelling, in particular Petroleum System
Modelling, Prospect Assessment & Ranking, Pore-Pressure Prediction)

Finally the models demonstrate the influence of Quaternary cyclic glaciations both on the thermal and the pressure
fields (Makhous M. and Galushkin Y. I., 2005). Specific tests are being carried out to improve our understanding.

The model includes the whole sedimentary column from the Permo-Triassic
Siberian Traps to present, with special focus on the Lower Cretaceous interval.
The study started with an extensive review of the large database, featuring in
particular: geophysical data (mainly seismic interpretation), stratigraphic and
sedimentary interpretations, well log petrophysical interpretations. More than 100
wells have been taken into account, within 25 producing fields. New geochemical
analyses have been also carried out (GC-MS on oils and extracts). The compilation
of field data (hydrocarbon composition and volume, pressure, temperature) was of
key importance.
Two imbricated grids have been used (3D models):
› Regional model (thermics, geochemistry, evaluation of unexplored areas).
› Higher resolution model centered on the Messoyakha License (cf. Figure 1,
advanced petroleum system modelling, Full Darcy migration, subtle trap
identification around known fields, lead assessment).
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Figure 2: Study workflow and results.
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