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Summary

South Caspian Basin (SCB) is a unique and dynamic petroleum system compared to other basins largely because of depositional history and
Incredibly high rates. South Caspianis a “super-basin” —and superbasins clastics reservoirs always need “big” rivers

A number of river systems delivered sediments into the South Caspian Basin during Pliocene. Three comparable river systems delivered
sediments into the South Caspian Basin during Pliocene — for simplicity called Paleo-Volga, Paleo-Amu-Darya and Paleo-Kura.

— Paleo-Volga or Northern system integrated drainage from Russian Platform, Urals and Greater Caucasus
— Paleo-Amudarya or Eastern System — integrates drainage from Central Asia, Pamirs and possibly Western Siberia

—  Paleo-Kura or Western System — integrates drainage from Lesser Caucasus, Greater Caucasus and Talysh. Elborz system is “subset”
of that

Paleo-Amudarya dominates sediment input into the South Caspian Basin with over half of total volume. Seismic evidence for this comes from
integrating seismic mapping with new well findings.

The Pliocene age Productive Series, represents significant increase in sedimentary volume after a base level fall in Early Pliocene. This
increase occured during a relatively short period of time between 3.6 Myr and 2.71Myr, especially increasing in Upper Productive Series
where the sedimentation rates reached 9km/yr in some periods



Caspian Tectonostratigraphy — Long History of Basin Isolation
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\What are sediments of Pliocene Productive Series?
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Unusual reservoir system of the South Caspian Basin

“Tale of three rivers” — Pliocene Productive Series, and Red Series and Kura
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Constraining the ages and sedimentation rates for Productive Series
[t was much faster than | realized at the time
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* Age constraints from U/Pb and apatite (U-Th-Sm)/He for the Lower Productive Series gave much faster sedimentation rates than previously estimated — 4.0Mya

for base of PK.

* 1.3 km/Myr in the South Caspian Basin margin outcrops and up to 3.9 km/My rin the basin center. Integrating mamagnetostratigraphic timescale from Hligen et
al, (2012) with thermochronologicy may assume that PK is younger than age of 4.0Ma and would start at 3.6km My!!. This will make it sedimentation rates to
be faster. Maybe even up to 5km /min years

+ The sedimentation rates are one of the highest in comparison to other sedimentary basins and coeval to global increase in sedimentation rates 2—4 Myr (Molnar,

2004)

Modified from Abdullayev et al, 2018
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Sediment volumes and sedimentation rates in Lower, Middle and Upper Productive (Red)
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Evolution of sediment input systems in the Caspian Sea
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Turkmen delta — examples of other incisions

EXTENT OF THE
ANCIENT GREAT

KYZYL ORDA LAKE
AND DELTA

Depth in meters (1000)

N

Erosional profile
—

v

0.6km/1500km=0.004 (0.023°dip)

T
200

T
400

T T T T T
600 a0 1000 1200 1400
Dstance in meters (1000)

T T
1600 1800



“Third river” -Kura River “plus” Iranian drainage

Sediment supply
from Russian
Platform and Urals
<
Sediment o
supply from ®
Greater =]

Caucasus
- via Palaeo-
Volga

Sediment supply from Lesser - %
Caucysus/Talysh - via Palaeo-Ku

\"" Fluvial, lacustrine &
- deltaic deposition of the
\.. - Productive Series ."-

A systems from the
norther Alborz :* |}

[:] Area undergoing exhumation
and erosion

[i 7] Clastic deposition of the
' Productive Series

~100 km

Modified from Allen et al, 2003

Depth In meters (1000)

Depth in meters (1000)

Sefid-Rud drainage profile

Erosional profile
2.2km/100km=0.022 (1.261°dip)

Erosional profile

0.7km/1500km=0.012 (0.067°dip)

T T T T
€00 500 «0 200

Distance in meters (1000)




Summary

South Caspian Basin (SCB) is a unique and dynamic petroleum system compared to other basins largely because of depositional history and
Incredibly high rates. South Caspianis a “super-basin” —and superbasins clastics reservoirs always need “big” rivers

A number of river systems delivered sediments into the South Caspian Basin during Pliocene. Three comparable river systems delivered
sediments into the South Caspian Basin during Pliocene — for simplicity called Paleo-Volga, Paleo-Amu-Darya and Paleo-Kura.

— Paleo-Volga or Northern system integrated drainage from Russian Platform, Urals and Greater Caucasus
— Paleo-Amudarya or Eastern System — integrates drainage from Central Asia, Pamirs and possibly Western Siberia

—  Paleo-Kura or Western System — integrates drainage from Lesser Caucasus, Greater Caucasus and Talysh. Elborz system is “subset”
of that

Paleo-Amudarya dominates sediment input into the South Caspian Basin with over half of total volume. Seismic evidence for this comes from
integrating seismic mapping with new well findings.

The Pliocene age Productive Series, represents significant increase in sedimentary volume after a base level fall in Early Pliocene. This
increase occured during a relatively short period of time between 3.6 Myr and 2.71Myr, especially increasing in Upper Productive Series
where the sedimentation rates reached 9km/yr in some periods
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