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4 D modelling oil and gas
basins within Caspian
region




\We are aimed at presentation ofithe three-dimensional
model ofisedimentary basin through definite interval of
geological history. For ease let define it as “4-D modelling”,
KEepINng Infmind geclogicalitime as the axis Glithe fourth
dimension.

Unlike conventional twoe=and three-dimensicnalmoedelsithe
four-dimensional moedels representinotasingle geological
pedy buta seres ofibedIes thatichange each othenin time
[IKE SUCCESSION GIiIMagesiin a cartoon.

Atrany time slice each geological hedy IS represented by,
hierarchically'suboerdinatedayered associations; limited
WIThIISGChrenoeus houndanes - hedding SUrface of
stratigraphicalfooundares ofiregional’structural and/or,
erosional unconiermities: INese features are determined by,
the evelution elitectonic and sedimentarny:

SeIsmostratigraphic analysis ofidata remains the principal
Instrumentifor mapping (allocation) ofithese bodIes.



Understanding of regularnties in hydrocarbhon
depesits with 4-D'modeling Is aimed at
[econstruction of il and gas;generation in
petreleum systems; as well'as guantitative
estimation of the reseurce potential of the
[egion.

Application efithe four simulatiens allewea us te
give the mest accurate, In eur View,
corresponding te teday:'s level ofigeoloegical
knowledge, interpretation of deep structure and
evoelution of sedimentany hasins of the Caspian
[egien and ceme e a number off new: geoloegical
CONCEepLS.



Four-dimensional model presented as an
electronic atlas. I'he atlas reflects the main
features ofi the stratigraphy, teCtonics,
geoloegical histery and development of ol and
gas basins within  Caspian riegion.

\We focus on the most contreversial preblems of the
geological structure and justification off AEW. PErSPECTtIVE
directions ofi researches in the allocation of areas and
localites with guantitative estimates

Atlasiincludes more than 160/ists efigraphics and
explanateny text, Waich s lliustrated with 56 drawings:
Graphics assemblediinte five sections: 1) Seismic
stratigrapny; 2) lectonics, 3) Evelution, 4) Basin
modelling, 5) Oll'and’'gas perspectives



Principal data for the model

the results of seismostratigraphic

analysis of regional CDP seismic
profiles

parametrc and exploration wells

[EpProcessing the refraction profiles
gravity: and magnetic data



Caspian region:
location of
seismic profiles
and boreholes
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1.Seismostratigraphy

Seismostratigraphicalianalysis and seismogeonlogical zoning was
carfied out using about 9,000 km profiles ofii CDPand 160
deep parametrciwells (400,000 meter,)

- Seismic-zening map — 1. list

- Seismostratigraphic:model of: seismoegeological provinces and
regions -4 list

- Correlation of reference sections and parametric boreholes (about
150'wells) - 16 lists

- Combined lithologic and stratigraphic celumns ofF seismogeoloegical
areas and zones -10/ists

- Seismostratigraphic profiles - 58/ lists.



Seismic provinces

of
Caspian region
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TWT seismostratigraphic profile across Astrakhan dome




Seismostratigraphic models of seismogeological provinces and regions




SE PreCaspian:South Emba Uplift zone
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Fragment of seismic profile across Karaton dome
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2. Tectonics

structural maps for 1.0 main stratigraphic
unconformities (from the surface of the
conselidated crust te PrePliocene
LunRconfermity)

15 Regienal geological cross-sections,

- Maps of thicknesses and 8 seismic
facIes

(R-Pz, D1-C2b, C2m-Pla, Pirg-T, Ji-3, K1-2, Pg-N1.
NZ_Q)I NZ_Q)




Casplan region: consolidate crust
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3. Evolution



pioaenne 2.1
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Veaosunie obosmauenns

Paleotectonic reconstruction
along the 9'lines of the

regional Sections
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East-European continent in the Upper
Permian




Palinspastic-maps for 11 stratigraphic levels
(from Ordovician to Cretaceous).
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4. Basin modeling

results are represented in a set of maps and moedels for:

- Corg distribution within Caspian and Middle

Caspian basin

= maturity el erganic matter
- SPECIfic densities generated and migratead

Aydrecarbens



9. Petroleum potential

results are represented in the set of maps



Hydrocarbon potential of Paleozoic (D-P1), Upper
Permian-Triassic, Jurassic-Miocene and Pliocene-
Quaternary complexes

KapTa nepcneKT1 HedhTerasoHOCHOCTH NANeosoMCKoro (A0KYHTyPCKOro)KoMNNexca —— KAPTa NeDENOKTH MOdITEra20HGSHOCT CPOANEIOPEKC-HHXRHSAOUSHOBOTOROMIIOKER
o acnWACKoro perona
&

Kacnwuitckoro peruoxa s5°




There are three regional 'seals separating the four
hydrodynamic petroleumisystems with ditferent

thermodynamic conditionsinthe sedimentary.coverwithin
the Caspian region:

Subsalt petroleumrsystem Caspian oil and gas prevince

Kungurian-Lewer Jurassic petroleums system Caspian, the
Scythian and Turan\Western oil'and gas provinces

Middle Jurassic-Miocene petreleum system Caspian region
Pliecene-Quaternary petreleum system Caspian region

Prospects for o/l and gas aré. considered separately, ror each or these
PEtroleurn systern



PreCaspian basin, Astrakhan dome:
Lower Permian fan
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Thank you very much
for your very kind
attention!



