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Abstract

Russia’s West Siberian basin is the largest petroleum basin in the world. With proven reserves of 450+ BBOE, it will remain a strategic
energy resource for the next millennium. New regional maps shed new light on the basin’s evolution and petroleum system.

Late Paleozoic collision of the East Siberian plate with the European craton resulted in development of the Ural Mountains on the
western margin. East of the Urals, assemblage of large blocks of accreted Paleozoic terrains created topographic relief locally
exceeding 2 kilometers. Early Triassic sub-basins formed during post collision sag. These terrains and Triassic basins not only
fundamentally controlled patterns of Jurassic deposition, but exerted a profound influence on geothermal gradients and source rock
maturation.

Early Jurassic transgressions deposited source rock and reservoirs in large estuaries. Episodic fill ended when the Upper Jurassic
Bazhenov source rock finally buried most of the terrains. Neocomian regressions deposited multiple shoreline, deltaic, and deep water
sandstones over the Bazhenov, forming the most important reservoirs.

Major strike-slip faults split the basin into several tectonic elements and control the location of many of the most prolific hydrocarbon
accumulations. Regional mid-Tertiary uplift removed up to 2.5 kilometers of sediment, resulting in expansion of gas caps and flushing
of earlier oil accumulations, particularly in the Yamal autonomous region. Oil rims around the edges of gas accumulations are
common, as are residual saturations in numerous reservoirs.

While most large structures have been drilled, deeper overpressured horizons and stratigraphic traps will provide abundant new
hydrocarbon resources well into this next century.
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West Siberian Basin:
World’s Largest Basin
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Presenter
Presentation Notes
IHS Energy Probe database. Circles a relative field sizes of all zones.  28 BBOE in Jurassic of West Siberia is about 8 percent of the total of 437 BBOE. This is the larges petroleum system/basin in the world.
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Location of major left-lateral fault system
and pre-Jurassic subcrop
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Presentation Notes
Flattened and unflattened regional seismic illustrating a Triassic Rift and then the main surfaces (A-fundament—actually the rift to drift unonformity), T surface (top  of Tyumen or top of J2 glossifungites surface regionally. Sections flattened on Bazhenov.  Onlap and deep paleostructures are obvious below the A surface;  topography is on rift shoulders and also on highly folded Paleozoic strata which formed pre-rift during Uralian collision.


Regional Jurassic paleotopgraphic
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Presentation Notes
Regional isopach, A to Bazhenov.  The green areas from a ‘highline’ to the deeper basin. Ultimate lowstand post-Traissic was somewhat northward into the Arctic. The entire basin was exposed and  number of paleo drainage basins are show. Uvat and Urna are in the southern areas and clearly shown to be relatively small compared to the bigger systems to the south.  Transgressions went from north to south across this topography.
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Major Transgression: Major Regression with
Source + Seal Multiple Incisions
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Major Unconformity and Erosion

Event ): “J2/34” J1” Callovian Transgresion
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Bazhenov Source Rock
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Neocomian Regressions
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Neocomian Regressions
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Aptian regression
with incision
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Cenomanian Deposition
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Burial History + Uplift, Gas Expansion: Dominantly gas in north
with numerous oil rims from gas expansion
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Most Over-pressured Trends Not Explored
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IMPLICATIONS FOR
EXPLORATION

NUMEROUS UNCONFORMITIES
VALLEY FILLS COMMON

TRADITIONAL ‘LAYER CAKE’ CORRELATIONS
DON'T WORK

STRATIGRAPHIC TRAP POTENTIAL IS HIGH:

Multiple seals, reservoirs

Short columns can cover wide areas due to low
structural dip

Abundant oil rims and re-migrated oil mixed
with gas in Yamal/northern part of basin



Relationship of low topographic relief, sea
level fluctuation and multiple high-frequency incisions
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Some examples of re-
thinking the traditional
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+
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Re-thinking the traditional ‘layer-cake
Jurassic nomenclature

Traditional Jurassic ‘Layer Cake” Lithostratigraphy
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Start from scratch: Jurassic Seismic
Surfaces and Sequences

Original seismic 07
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Jurassic Core Surfaces + Facies

Confirm Multiple Unconformities
Glossifungites Ichnofacies
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Jurassic cores reveal abundant estuarine
Incised valley deposits
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Presentation Notes
General estuary model with estuarine indicators from the uvat area cores.  Next slides progress from tidally influenced channels down the estuary into other facies.


Sequence stratigraphic correlation panel: Tiamskaya Area: Seismic, core, logs, biostratigraphy
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3D seismic Is changing how we

visualize these traps
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Neocomian 3D expression of
Shelf-slope-basin in Achimov
Facies




Evolving knowledge of deep P

water deposits from 3D seismic °
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There is lot of oil left to find: %

* In the north—where did the flushed oil go?
* What is left in deep overpressured trends?
* The big structures have been drilled

The key to the future success will be:
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