Understanding the Akchagyl and Apsheron in the Greater Caspian Sea Region:
New Biostratigraphic Insights*

Keith Richards', Christiaan G.C. van Baak? Thomas M. Hoyle®, and Olga D. Nadina*

Search and Discovery Article #51665 (2020)**
Posted May 18, 2020

*Adapted from oral presentation given at 2019 AAPG Europe Region Regional Conference, Paratethys Petroleum Systems Between Central Europe and the Caspian
Region, Vienna, Austria, March 26-27, 2019
**Datapages © 2020 Serial rights given by author. For all other rights contact author directly. DOI:10.1306/51665Richards2020

'KrA Stratigraphic, Deganwy, UK and University of Amsterdam, Amsterdam, Netherlands (kr@paly.co.uk)
2CASP, Cambridge, United Kingdom (Chris.vanBaak@casp.cam.ac.uk)

Utrecht University, Utrecht, Netherlands (t.m.hoyle@uu.nl)

*Russian Academy of Sciences, Moscow, Russia (onaidina@gmail.com)

Abstract

The Akchagylian (Akchagyl) and Apsheronian (Apsheron) Regional Stages are well known stratigraphic intervals that were widely deposited
in and around the Greater Caspian Sea Region during the latest Pliocene and early Pleistocene. Both these stratigraphic units were deposited as
a result of water levels in the Caspian Sea that were significantly higher than at the present time. The Akchagyl is important as it provides the
regional seal overlying the oil and gas bearing Productive Series, whereas the Apsheron forms a major portion of the ‘overburden’ sediments in
this over-pressured petroleum system. Detailed biostratigraphic investigations reveal that both the Akchagyl and Apsheron units were deposited
primarily under brackish rather than fully marine conditions. However, marine influences are widely evident in the lower part of the Akchagyl,
marked by the presence of dinoflagellate cysts and small cassidulinid foraminifera which typically occur in deep and/or cold marine waters.
The marine microfossils are likely to have originated from the Arctic Ocean, and not the Black Sea or Mediterranean Sea as is widely believed.
Microfossils with affinity to Central Paratethys (Pannonian and Dacian basins) occur sporadically in the Akchagyl and frequently in the
Apsheron intervals. Accurate dating and subdivision of the Akchagyl and Apsheron units is possible using a combination of Ar/Ar dating of
ash layers, magnetostratigraphy, and biostratigraphy. This is demonstrated in outcrop, core and well studies from Azerbaijan and Russia.
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1600 metres of continuous exposure: Productive Series fluvio-deltaic;
Akchagyl marine to brackish; Apsheron mostly brackish.

(Photo by C. Van Baak)
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Cassidulinid
foraminifera in

lower part of
Akchagyl after c.
2.6 Ma....

Cassidulina /
Globocassidulina
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Marine Micropaleontology, 12 (1987) 129-160
Elsevier Science Publishers B.V., Amsterdam — Printed in The Netherlands

FORAMINIFERAL STRATIGRAPHY AND ENVIRONMENT OF
LATE WEICHSELIAN DEPOSITS ON THE CONTINENTAL
SHELF OFF TROMS, NORTHERN NORWAY

MORTEN HALD and TORE 0. VORREN
University of Tromss, Institute of Biology and Geology, P.O. Box 3083, Guleng, N-8001 Tromse ( Norway )

i Received November 5, 1985; revised and accepted Noverber 12, 1986

SEM -pictures of selected foraminifera. Scale bar iz 100 gm.
1. Astrononion gallowayr.
2. Bolwina spissa.

3. Boltvina spissa.

4. Buccella frigida.

5. Cassiduling lnevigala.
6. Cassidulina laevigata.
i Cazsidulina rentforme,

. Cibicides lobatulus.
W, Elphedicm excacotim.

Cassidulina reniforme Nervang (Plate [, 7)

1971 Cassiduling crassa d'Orbigny; Knudsen, p. 245, pl. T,
figs. 18-19.

1980 Cassiduling reniforme Nérvang: Sejrup and Guil-
bault, p. 79, fig. 2F-K.
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CENOZOIC DINOFLAGELLATE CYSTS FROM THE NAVARIN BASIN,
NORTON SOUND AND ST. GEORGE BASIN, BERING SEA

Kazumi Marsuam” and Jonathan P. BUJM{ZJ

Biostratigraphic studies in the Navarin Basin COST No. 1 well, Norton Sound COST
No. 1 well and St. George Basin COST No. 2 well in the Bering Sea were carried out based
on dinoflagellate cyst and acritarch assemblages. Several local dinoflagellate cyst zones

Totally thirty-four genera and seventy species of dinoflagellates including one
new genus (Algidasphaeridium) and twenty new species, and three genera and three
species of aeritarchs containing one new genus and species (Joviela magnifica) are re-
corded from the three wells.
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Text-figure 1 Location map of the Navarin Basin COST No. 1 well, Norton Sound
COST No. 1 well and 5t. George Basin COST No, 2 well,



Figs. 4-6 Algidasphaeridium captllatum gen. et sp. nov.
4 : Paratype, slide no. Navarin 4530-4620ft R5, showing a dhasmic archeopyle (a) and
showing hair-like spines (b).

Caspian Sea
Akchagyl
specimens




Geological and Operational
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Southern limit of
Early Pleistocene
Barents Sea ice sheet
(after Zubakov 2006)

Late Pliocene-
Early Pleistocene
pro-glacial lake

(after Zubakov 2006)
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Barents Sea ice sheet
(after Zubakov 2006)
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Apsheron limestone (caprock) and Late Pleistocene
rock art at Gobustan...... embellished!

Apsheronian outcrop (Turianchay)




Apsheronian dinocysts at the
Garagush locality (Early Pleistocene)

Frequent presence of ‘noded cysts’
of the ‘Pontiadinium’ lineage

(now Impagidinium? and/or
Komewuia? )

First described from the Middle / Late
Miocene (Pannonian) of Hungary by
Maria Suto-Szentai




Apsheronian dinocysts at the
Garagush locality (Early Pleistocene)

Frequent presence of ‘noded cysts’
of the ‘Pontiadinium’ lineage

(now Impagidinium? and/or
Komewuia? )

/
First described from the Middle / Late /I
Miocene (Pannonian) of Hungary by K
Maria Suto-Szentai 17

1, -
Also present ‘noded’ Spiniferites of ”]
the ‘bentorii — pannonicus —
tihanyensis’ lineages




! CONCLUSIONS

® Potential to develop Sequence Correlation which is
independent of lithology, e.g. Upper Productive Series to
Akchagyl transition.

® Akchagylian..... only marine in part, ‘Arctic affinity’.

® Data from Emba-Urals suggests “failed transgression”
linked to “Mid-Pliocene Warm Period” (rising global sea
levels ~3.2 Ma).

® Apsheronian.... ‘Pannonian affinity’ suggesting links with
Black Sea region.

® Detailed sub-division and age/environmental interpretation
using multi-proxy approach, e.g. magnetostratigraphy,
Ar/Ar dating of ash layers and biostratigraphy.
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