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Abstract
Introduction. Avalanche sedimentation leads to the formation of sediments saturated with water and organic matter,
characterized by incomplete geochemical processes. The combination of necessary conditions, such as the presence
of high organic content in such deposits, the mass of rapidly accumulating and enormously thick sediments, as well
as the presence of reservoir and mantle, contributes to the formation of deposits of oil, gas, bitumen, shale, coal,
phosphorite, sulfur, and other valuable minerals. The Pliocene period is characterised by a rapid sea-level drop, the
subsidence of the South Caucasus crust, and the onset of deposits. At the Miocene-Pliocene boundary, intense folding
and mountain-building were accompanied by the intense subsidence of the South Caspian Depression depression.
Extensive areas of the Middle Caspian and modern intermountain depressions have been identified. Major rivers
(Paleo-Volga, Paleo-Kura, Paleo-Uzboy) and dozens of smaller rivers carved deep valleys on the surrounding surface.
They flowed into the Pliocene lake, providing a large amount of detrital material. Based on geological interpretations
of various types of sedimentary basins, the overall shape, internal structure, and direction of sediment accumulation
are linked to paleotectonic and paleogeographic conditions of sedimentation under the active influence of eustatic
(or relative) sea level changes.
Subject matter. In the South Caspian Basin (SCB), particularly on the Turkmenistan shelf, there are well-defined
Pleistocene clinoform bodies resulting from avalanche sedimentation. In recent decades, as a result of lithological
studies of the marine and oceanic shelves through deep drilling in water basins and observations using underwater
exploration means, relatively narrow elongated sections have been identified where the thickness of sedimentary
complexes reaches 10-15 km. Such local accumulations of sedimentary mass or sedimentary cover have formed at the
estuary of several major rivers as well as in the lower part of the continental slope along the ocean coastline.
Research objective is to considered the role of avalanche sedimentation asthe main reserves of oil and gas depositions,
and in particular, every third ton of oil is extracted from the ocean floor.
Research results. The modern structure of the South Caspian Basin has been formed as a result of active tectonic
movements and intensive sedimentation processes predominant at certain stages of its development. Based on the
characteristics of spatial parameters, several classes of sedimentary bodies (SB) are distinguished here: vertical (aggra-
dational) and lateral accretion (progradational) bodies, accumulative, massive, exogenous relief forms, and others.
Conclusions. It has been established that the seismostratigraphic analysis utilizing additional materials (study of pa-
leorelief morphostructure, layer thickness, etc.) and deep well investigations aim to explain the origin of deposits in
the lower layers of the Productive Thickness, considering modern perspectives. Large-scale lithological-stratigraphic
(non-anticlinal) oil and gas accumulations provide a solid foundation for identifying favorable areas for trap forma-
tion.
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Introduction

In recent decades, as a result of lithological studies of the
marine and oceanic shelves through deep drilling in water ba-
sins and observations using underwater exploration means,
relatively narrow elongated sections have been identified where
the thickness of sedimentary complexes reaches 10-15 km.
Such local accumulations of sedimentary mass or sedimentary
cover have formed at the estuary of several major rivers as well
as in the lower part of the continental slope along the ocean
coastline. According to the views of many researchers [1-4]
the accumulation of sedimentary masses in these formations
can occur in the form of very rapid (more than 100 mm/1000

years) and super-rapid (more than 1000 mm/1000 years) depo-
sition, which is called avalanche sedimentation (similar to the
accumulation of avalanches in mountains). The uniqueness of
these formations lies in the fact that the increase in sedimen-
tation rate is accompanied by a sharp transition of the amount
of sediment into a new quality. Avalanche sedimentation leads
to the formation of sediments saturated with water and organ-
ic matter, characterized by incomplete geochemical processes.
The combination of necessary conditions, such as the presence
of high organic content in such deposits, the mass of rapidly
accumulating and enormously thick sediments, as well as the
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presence of reservoir and mantle, contributes to the formation
of deposits of oil, gas, bitumen, shale, coal, phosphorite, sulfur,
and other valuable minerals.

Thus, according to expert assessments, at present, the
main reserves of oil and gas are located in avalanche deposition
zones, and in particular, every third ton of oil is extracted from
the ocean floor. Overall, based on the extensive experience of
oil and gas operations in the World Ocean, two characteristic
features should be noted:

— Firstly, the number of oil fields on the ocean shelf is al-
most three times higher than the number of gas fields, indicat-
ing more favorable conditions for oil formation;

- Secondly, the overwhelming majority of deposits (about
83%) are associated with carbonate reservoirs (especially empty
reef structures), with only 17% being related to terrigenous rocks.

In the South Caspian Basin (SCB), particularly on
the Turkmenistan shelf, there are well-defined Pleistocene
clinoform bodies resulting from avalanche sedimentation.
These clinoforms are formed due to the vigorous activity of
shelf deltas, as depicted in fig. 1.

The Pleistocene delta of Palaeo-Amu-Darya consists
of a clinoform complex that stretches over 150 km in 5-10
layers towards the west. This clinoform was first identified by
Mitchum in 1977 as “a sloping sedimentary surface associated
with deep-water extension” [3]. The main types of these
clinoforms are the oblique and sigmoidal clinoform bodies,
which can be observed in the basin (SCB).

The sigmoidal progradational configuration consists
of S-shaped sediments with horizontal uplifts and thicker
intermediate (“abrupt”) series. Sigmoidal clinoform bodies
(sigmoidal offset) are characterised by crustal lowering and sea
level rise above the sediments.

The strata that are more steeply sloping and connect
to the strata boundaries indicate an inclined progradation
configuration. Inclined clinoforms develop when there is a
period of eustatic stagnation and/or increased sediment input
or low retreat.

These conditions may have occurred during the deposition
of Sequences 8 and 9, in response to the concentration of
deltaic sediments in a particular area. The scarp edge advanced
to its present position, assembling a thick clinoform complex.
The sedimentary deposits in the basin are mainly draped
facies (represented by vertical solid lines) and filled turbidites.
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The black and white dashed zones indicate the presence of
landslides and avalanches.

The central part of the basin east of the Abikh-Vazirov
trough has the same high-amplitude continuous parallel fa-
cies along the structures and the Amu Darya thrust. Turbid-
ites are present in the troughs and are confined to the cover
facies. Channel systems are much smaller in size than previous
sequences and are concentrated near the coast. There are two
main locations of channel systems: the Abikha sag, or subma-
rine Amu Darya ejection cone, and the southeastern slope of
the Palaeo-Amu Darya.

The reduction in sediment influx into the central basin
and the concentration of sediment accumulation on the shelf
coast may be associated with conditions of a high relative sea
level during the deposition of the last sequence.

Each clinoform represents a lens-shaped or mound-like
geological body extending along the field. Within one com-
plex, the configuration of seismic facies significantly varies
from profile to profile. This indicates the connection of a par-
ticular seismic facies with a distinct unified body showing lo-
calised development.

In fig. 2, along the cross-section, complex lens-shaped and
sharp structures of objects, lateral accretion bodies, are high-
lighted.

River deltaic arrays, representing examples of deltaic
sedimentation, are of utmost importance in the sedimentary
cover, as they are rich in reservoir rocks. Late Cenozoic
paleobasins were filled with deltaic deposits. In the territory
studied by P. Z. Mamedov [5], buried deltaic arrays of Pliocene
age of the paleo-Volga and Paleo-Uzboy have been extensively
examined (based on GSW (geophysical studies of wells) data,
seismic surveys, and core data).

The Pliocene period is characterised by a rapid sea-lev-
el drop, the subsidence of the South Caucasus crust, and the
onset of deposits. At the Miocene-Pliocene boundary, intense
folding and mountain-building were accompanied by the
intense subsidence of the South Caspian Depression depres-
sion. Extensive areas of the Middle Caspian and modern in-
termountain depressions have been identified. Major rivers
(Paleo-Volga, Paleo-Kura, Paleo-Uzboy) and dozens of smaller
rivers carved deep valleys on the surrounding surface. They
flowed into the Pliocene lake, providing a large amount of de-
trital material (Fig. 3) [6-10].

Figure 1. Seismic cross-section from the modern boundary of the Turkmen Shelf
PucyHok 1. CeicmMuueckui paspes oT COBpeMeHHOW rpaHuubl TypkMeHCKoro wenbda
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Figure 2. Time cross-sections illustrating lateral growth bodies in the Early Pliocene — a, b (SQ-sequence)
PucyHok 2. BpemeHHble pa3pesbl, UNMIOCTPUPYOLIME Tena naTepanbHOro pocta B paHHeM nnuoleHe — a, 6 (SQ-nocnepoBaTenbHOCTL)

The morpho-textural features of deltaic sandy-alluvial
formations are well-studied in the natural exposures of the
Apsheron Peninsula. Between the estuaries (Chilov Island in
the Kirmakinsky block, the valley of the Sumgait River, among
others), the upper part of the delta consists of shale layers
intersected by sub-horizontal eroded and erosion surfaces
(A. Sultanov, V. Gorin, 1963) [11].

Overall, as a result of seismic and seismostratigraphic
studies conducted in the South Caspian Basin, it has been es-
tablished that, unlike the northwest segment of the Paleo-Vol-
ga, a fan-shaped narrow topodepression is developed in the
northeastern segment, near a steep slope (approximately 200
km) (Fig. 4).

In 1986, P. Z. Mamedov while studying laterally growing
bodies on the Turkmen Shelf, proposed a theory about the
existence of a residual deep-water topo-depression on the
southern margin of the Pliocene basin (at the site of the
modern Elbrus Basin-Depression) [5, 6].

Considering the non-oil-generating characteristics of the
oil-source rocks in the PT (Productive Thickness), the oil and
gas potential of reservoir layers, covers, and regional layers,
studies have suggested that the search for hydrocarbons in
coastal-marine and deltaic deposits in the South Caspian Basin
holds significant promise [12-15]. Specifically, the examina-
tion of available materials indicates that among numerous fa-
cies with hydrocarbon concentration in the lower layers of the
productive layer, sand-alluvial deposits of deltaic origin appear
to be advantageous. For this reason, the uplifts in the northern
anticlinal belt (Sevinj, Arzu, named after Shapiro, 40th Anni-
versary of Azerbaijan, among others) can be considered highly
prospective for maximum hydrocarbon accumulation. These
uplifts are located in the middle Pliocene, i.e., in territories
near the channel and deltaic systems formed during the Kala
and Prodkiyrmakin periods. It is likely that traps concentrated
in the lagoon and alluvial channel facies of the Kirmakinsky
Suite of the Northern Absheron could be rich in hydrocarbons.
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Figure 3. Sedimentation in deep-water basins at the convergent
stage of development. Models of delta sedimentation (according
to P. Z. Mamedov, 1991) [4]

PucyHok 3. CepgumeHTauus B rnyb6okoBoAHbix 6GaccenHax
Ha KOHBepreHTHom ctaauu pa3BuTuA. Mopgenn paenbTOBON
ceaumeHTauum (no M. 3. Mamenosy, 1991) [4]

Results

1. Based on the principles of seismic stratigraphic analysis
and geophysical data, the conditions of sediment formation were
studied and the areas of alluvial, lagoonal, deltaic and coastal-ma-
rine sediment formation in lateral direction were determined.

2. The modern structure of the South Caspian Basin has
been formed as a result of active tectonic movements and in-
tensive sedimentation processes predominant at certain stages
of its development. Based on the characteristics of spatial pa-
rameters, several classes of sedimentary bodies (SB) are dis-
tinguished here: vertical (aggradational) and lateral accretion
(progradational) bodies, accumulative, massive, exogenous
relief forms, and others.
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Figure 4. Chronostratigraphic section displaying relative sea level fluctuations and hiatus in accumulation of Paleo-Uzboy avandeltaic

sequence in the South Caspian basin

PucyHok 4. XpoHocTpaTturpaduyecknin paspes, NokasbiBaloLMUi OTHOCUTENbHbIE KONe6aHUs YPOBHSA MOpPS U NepepbiB B HaKOMMeHUN
naneoy3sbonckon aBaHaensToBou Tonwm B KOxxHo-Kacnuiickom GacceliHe

3. The areas of formation of cross-layered and growing
structures are observed in the border part of the Productive
Thickness sedimentary basin and near its perimeter. Seis-
mostratigraphic analysis utilizing additional materials (study
of paleorelief morphostructure, layer thickness, etc.) and deep
well investigations aim to explain the origin of deposits in the
lower layers of the Productive Thickness, considering modern
perspectives. Large-scale lithological-stratigraphic (non-anti-
clinal) oil and gas accumulations provide a solid foundation
for identifying favorable areas for trap formation.

4. Based on geological interpretations of various types of
sedimentary basins, the overall shape, internal structure, and
direction of sediment accumulation are linked to paleotecton-
ic and paleogeographic conditions of sedimentation under the
active influence of eustatic (or relative) sea level changes.

5. These uplifts are located in the middle Pliocene, that is, in
territories near channel and deltaic systems formed during the
periods of Kala and Podkiyrmakin. Likely, traps concentrated in
the lagoon and alluvial channel facies of the Kirmakinsky forma-
tion of the Northern Absheron could be rich in hydrocarbons.
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[lepcrnekTBbLl Pa3BUTUSI YTA€BOAOPOAHLIX MECTOPOXKAEHUN
B AABMHHO-OCAAOYHLIX Teaax IOykHo-Kacnmiickoro 6acceiida (KOKDB)

PenxaHxaHum AwapoBHa TAHUEBA*

Asepbaiii)kaHCKNI roCyiapCTBEHHbIN YHUBEPCUTET HEDTM U NPOMBILLNEHHOCTH, Baky, AsepbanaxaH

AHHOTaUwMs
Beeoenue. JlaByHHasA ceaMeHTaLMA IPUBOAUT K 00Pa30BaHNUIO HACBIIIEHHBIX BOJION 1 OPTaHNYECK)M BelljeCTBOM
OTJIOKEHMII, XapaKTepPU3YIOLINXCSA He3aBepIIeHHBIM) IeOXMMIUYecKuMy nporueccamu. COBOKYITHOCTb HEOOXOM-
MBIX YC/IOBUIL, TAKMX KaK Ha/lM4le B OTIIOXKEHVAX BBICOKOTO COflep)KaHMsA OPTaHMYeCKMX BEleCTB, Macca OBICTPO
HAKaIUIMBAOIVIXCS OTPOMHOJ TO/MIIVHBI OCAJKOB, @ TAKXKe Ha/IM4Me KO/UIEKTOPa ¥ MaHTUU CIIOCOOCTBYIOT 06pa-
30BaHMI0 MECTOPOXK/IeHMIT HedTH, Tasa, OUTYMa, CIaHIeB, YI/ist, GochopuToB, cepbl U APYTUX LIEHHBIX MTOTIE3HBIX
McKomaeMbIX. [I1MoIeHOBBII ITep1of; XapaKTepu30BasIcsA OBICTPBIM IaleHVeM YPOBHA MOPs, IPOCEJaHNEeM 3eMHOII
kopbl I0xxHOro KaBkasa u nosiBienneM otnoxxenuit. Ha py6exxe MuolieHa U IIMOIleHa MHTEHCUBHASA CK/IAJ{YaTOCTb
Y TOPHOE CTPOUTENILCTBO CONPOBOX/JA/IVICh MHTEHCUBHBIM onycKaHneM IO>xHo-Kacnniickoit BiaguHbl. BoraieHsl
obmmpHble Tepputopuy CpeHEeKaCIMiICKOI ¥ COBPEeMeHHBIX MeXXropHbIX BraauH. Kpymnusie pexu (ITaneo-Bonra,
[Taneo-Kypa, [Taneo-Y360i1) u gecaTku 60/1ee MeNKMX peK IIpope3ann ITy0oKe JOMMHBI Ha OKPY>Kalolllell IoBepX-
HocTu. OHM BIIala/iu B IUIMOLIEHOBOE 03€PO, IOCTABIAA 60/IbIIOe KOTMYEeCTBO AeTPUTOBOrO MaTepuasa. CormacHo
Te0JIOTMYEeCKOIl IHTepIIPeTAINM Pa3/IMYHbIX TUIIOB OCaJJOUYHBIX OacceilHOB, 001as popMa, BHYTPEHHAS CTPYKTY-
pa ¥ HalpaB/ieHUe OCaJKOHAKOIUIEHNS CBSA3aHbI C I1aJIe0TEeKTOHIYECKVIMI U T1ajleoreorpadpuieckuMy yCIOBUAMU
0CaJJKOHAKOIUIEHN TI0f] aKTVBHBIM B/IMAHNEM 3BCTaTMYECKUX (M OTHOCUTE/IbHBIX) U3MEHEHUI YPOBHS MOPAL.
IIpeomem uccnedosanus. B I0xuo-Kacnmiickom 6accerine (FOKB), ocobenno Ha menbde TypkmeHucTaHa, XOpOLIO
BBIP@XEHBI IIEIICTOLICHOBbIE KIMHO(OPMHBIE Tea, 00pa3oBaBlINecs B pe3y/lbTaTe JTABUHHOIO OCAaJIKOHAKOILIe-
HMA. B mocnegHme fecATUIeTHA B pe3y/bTare IMTONMOINYECKMX UCCIeSOBAHUIT MOPCKOTO VM OKEaHIYEeCKOTO LIe/Tbda
HyTeM ITTy0OKOro OypeHMs B BOJHBIX OacceiiHaX ¥ HAOJIIOEeHMII C IOMOIIbIO CPEACTB MOABOJHOI PasBefKM ObIIN
BBIAB/IEHbI OTHOCUTE/IBHO Y3KJe BBITSAHYTbIE YYaCTKI, Ifie TOMIIMHA OCaJJOYHBIX KOMIUIEKCOB locTuraeT 10-15 km.
Takue y10Ka/IbHbIE CKOIUIEHVS OCA/OYHOI MAcChl WIM OCaJOYHOrO Yexia CPOPMUPOBAINCH B YCThEBBIX YYacTKaX
pAfa KPYIIHBIX PeK, a TAKXKe B HYDKHEN 4acTy KOHTVHEHTA/IbHOTO CKJIOHA BJIO/Ib OKEaHCKOTO MOOepesKbs.
Llenv uccnedosanus — pacCMOTpPeTb POJIb TABUHHOM CeAMMEHTALY KaK OCHOBHOTO pe3epBa HepTera3oBbIX MeCTO-
POX/IeHMIA, B YaCTHOCTH, KQXX/0I TPeTbell TOHHBI HeTH, T0ObIBaeMOli CO THA OKeaHa.
Pesynvmamut uccnedosanuii. CospeMeHHas cTpykrypa IOxxHo-Kacnuiickoit BiagyHbl cpOpMUpOBaIach B pe3yiib-
TaTe aKTUBHbBIX TEKTOHMYECKVX [IBVDKEHMII I MHTEHCUBHBIX IIPOLIECCOB OCAIKOHAKOIUIEHN, IIPeoOIafjaiolyX Ha
OIIpe/ie/IeHHBIX 9TallaX ee pasBUTUA. Ha OCHOBe XapaKTepUCTHUKM IPOCTPAHCTBEHHBIX IIAPAMETPOB 3/1eCh BBIIEIA-
I0TCs HeCKOJIbKO K/1accoB ocafouHbIx Te (OT): Tea BepTrKanbHON akKpewyy (arrpajjalinm) u naTepanabHol akKpe-
v (IIporpajjanym), akKyMy/IATUBHbIE, MACCUBHBIE, 9K30TeHHbIe POPMBI penbeda 1 Apyrue.
Bv1600vb1. YcTaHOBIIEHO, UTO CEIICMOCTpATUTpadUUeCKIUIT aHA/IN3 C MCIIOIb30BaH)EeM TOTIOTHUTE/IbHBIX MaTepyajioB
(n3ydeHye MOpPOCTPYKTYphI ajieopenbeda, TOMIUHBI CI0€B U T. [i.) M UCCIeOBAHMA ITyOOKUX CKBKIH IT03BO-
JIAI0T OOBACHUTD IPOUCXOXKICHME OT/IOXKEHMII B HVDKHUX C/IOAX IPOAYKTUBHON TOJIIU C YYETOM COBPEMEHHBIX
nepcrektys. KpynmHoMaciirabHble IMTONOro-cTparurpaduieckue (HeaHTUKIVHANIbHbIE) CKOIUIEHNA He(TI U ras3a
CITy>KaT HaJIeXXHOII OCHOBOIA JIA BBLAB/ICHN A OJIaTONPUATHBIX 30H 1A POPMUPOBAHIIA JIOBYIIIEK.

Kniouesvie cnosa: otioxxeHus, TaBMHHbIE OTTIOKEHMSI, KIMHO(OPMHBIE TeJIa, TOC/IeJ0BAaTe/IbHOCTD, InoleH, FOx-
Ho-Kacnmiickas BaguHa.
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