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Summary. North Absheron region is a geologically rich and complex zone. In this area, sediments from the Miocene
and Pliocene periods are widely distributed. During the Miocene period, marine conditions predominated, while in the
Pliocene period, tectonic activity and erosion processes led to the formation of mixed marine-terrestrial sediments.

Key oil and gas fields in the region, such as the Absheron Bank and the Hamdam-Garabagh provide important insights
into the distribution and development of Miocene and Pliocene sediments. Research conducted in these fields shows that
the distribution of sediments is closely linked to tectonic uplifts and subsidence, as well as changes in sea level. Miocene
sediments are primarily of marine origin consisting of clay and sandy layers, while Pliocene sediments are of mixed
marine and terrestrial origin.

The spatial and lithological differentiation of Miocene—Pliocene sediments in the Northern Absheron reflects the re-
gion’s dynamic tectonic evolution. Miocene deposits are predominantly marine and were formed under relatively stable
subsidence conditions, whereas the Pliocene sediments record the increased tectonic activity and erosional input from
continental sources. Structural highs and synclines played a fundamental role in controlling sediment accumulation and
preservation.

Paleogeographic models demonstrate a shift from open marine to more restricted, deltaic and fluvial environments
from the Miocene into the Pliocene. Facies analysis confirms the existence of porous sandstone reservoirs interbedded
with clay-rich sealing units. These geological features enhance the hydrocarbon potential of the Miocene—Pliocene suc-
cession.

Keywords: Miocene-Pliocene sediments, The Northern Absheron structures, Tectonic processes and sedimentation,
Oil and gas potential, Stratigraphic correspondence.
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Introduction During the Miocene, marine depositional

The Northern Absheron region is geologi-
cally rich and structurally complex, forming a
significant part of the South Caspian Basin. In
this area, Miocene and Pliocene sediments are
widely distributed and play an essential role in
understanding the geological evolution and hy-
drocarbon potential of the region. These sedi-
ments reflect the influence of various geological
processes, including tectonic activity, sea-level
fluctuations, and changing sedimentation envi-
ronments.

conditions predominated resulting in the accu-
mulation of clayey, sandy, and coral-rich sedi-
ments. In contrast, the Pliocene period was
marked by increased tectonic activity leading to
the formation of mixed marine and continental
deposits. This shift in depositional environments
is clearly reflected in the sedimentary sequences
observed in key structures such as the Absheron
Sill, Hamdam, and Garabagh fields.

The aim of this study is to investigate the dis-
tribution patterns of Miocene—Pliocene sediments
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within the Northern Absheron structures and to
evaluate their hydrocarbon potential. Through
stratigraphic, lithological, paleogeographic, and
geophysical analyses, this paper seeks to provide
a detailed understanding of sediment evolution in
the region and to contribute to future geological
mapping and resource exploration efforts.

Study Area

Geological background

The North Absheron uplift zone constitutes
the offshore extension of the tectonic structures
associated with the Greater Caucasus fold-thrust
belt. This uplift is now regarded as an independ-
ent tectonic subzone situated at the southeastern-
most margin of the Absheron—Pre-Balkhan zone.
This reclassification reflects its distinct structural
and geodynamic characteristics, which differen-
tiate it from the main Absheron—Pre-Balkhan
system. The unique position and geological fea-
tures of the North Absheron uplift underscore its
significance in the regional tectonic framework
and justify its treatment as a separate structural
entity. (Abbasov, Hiiseynov, 2003).

Geologically, the North Absheron structure
is located in the Azerbaijani sector of the Caspian
Sea and includes a complex stratigraphic suc-
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cesssion comprising sediments from the Creta-
ceous, Paleogene, Maikop, Miocene, and Pro-
ductive Series. The North Absheron uplift devel-
oped on a monocline base to the northeast of the
Absheron Sill Uplift. Notably, the lower section
of the Productive Series is absent from the local
stratigraphy. However, deeper drilling has re-
vealed the presence of Miocene and even Creta-
ceous sediments beneath the “Fasila” suite at
depths ranging from 2100 to 3000 meters (Auu-
3ajae u ap., 1966).

Stratigraphy: Miocene and Pliocene sedi-
ments are widely spread in the area and mainly
consist of terrigenous (sand, clay, gravel) and
carbonate (coral, marl) materials. (Anu-3ane u
ap., 1985).

Miocene Sediments: These are primarily ma-
rine in origin and more prevalent in the northern
part of the region. Sandstone, clay, and coral-rich
porous rocks dominate among Miocene deposits
(Anues u ap., 1985).

Pliocene Sediments: Tectonic activity in-
creased during the Pliocene leading to the for-
mation of mixed marine and continental sedi-
ments. These deposits are mainly found in the
southern part of the region (Sixolibayli vo b.,
1981).
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Absheron Sill Field and the Distribution of Miocene—Pliocene Sediments
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Fig. 2. Absheron Sill Field. Structural map of the roof of the Upper Productive Series (UPS)

The Absheron Sill field is located in the Cas-
pian Sea in the northern part of the Absheron ar-
chipelago. It serves as an important example re-
garding the distribution of Miocene and Pliocene
sediments. Geological and geophysical investi-
gations in this field indicate a close relationship
between these sediments and tectonic processes
(Bagirzado va b., 1987).

Miocene Sediments: The Miocene sediments
of the Absheron Sill structure include the Maikop
series, Chokrak clays, and Diatom layers, which
are mainly composed of clay and sandy strata and
were uplifted due to tectonic activity (I'amxues,
2005).

Pliocene Sediments: The Pliocene sedimen-
tary complex in the North Absheron region in-
cludes the Kala, Kirmaky, Kirmaky Upper Sandy
and Kirmaky Upper Clay formations. These de-
posits were formed under the influence of alter-
nating marine and continental depositional envi-
ronments. Their stratigraphic architecture and
spatial distribution were significantly controlled
by regional tectonic uplift and subsidence pro-
cesses, which influenced both the sediment sup-
ply and the accommodation space during the Pli-
ocene epoch (Xanuios, 1978).

Methodology

The primary objective of this study is to an-
alyze the spatial distribution of Miocene—Plio-
cene sediments within the Northern Absheron
structures and to assess their hydrocarbon poten-
tial. The research was conducted based on the
following methodological approaches:

1. Stratigraphic and Tectonic Analysis

The geological evolution of the study area
was examined through the analysis of the strati-
graphic succession and tectonic framework of the
sedimentary complexes. The lithological compo-
sition, depositional conditions, and unconformi-
ties of Miocene and Pliocene-aged formations
were identified. This approach enabled the recon-
struction of the paleotectonic development of the
region.

2. Lithological and Lithofacies Analysis

The lithological composition of the sedi-
mentary complexes was analyzed on the basis of
data obtained from borehole samples and geo-
logical cross-sections. The vertical and lateral
variations of clayey, sandy, sandy-clayey, and
marly limestone layers were evaluated to deter-
mine their depositional environments and reser-
voir potential.
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3. Paleogeographic Reconstruction

The depositional environments (marine, del-
taic, continental, etc.) that existed during the Mi-
ocene and Pliocene periods were reconstructed
using paleogeographic data. The distribution pat-
terns and depositional rhythms of the sediments
were analyzed to develop lithofacies models.

4. Interpretation of Geophysical Data

The subsurface structure of the study area
was investigated using seismic exploration data
and well log interpretations. These data were
used to identify anticlinal and synclinal struc-
tures, major discontinuities, and hydrocarbon
traps. Structural maps and profile sections were
constructed accordingly.

5. Regional Comparative Analysis

The Northern Absheron structures were
compared with adjacent geological regions (e.g.,
Absheron Ridge, Karabakh, Caspian offshore ar-
eas) to better understand the sedimentary and tec-
tonic evolution at a regional scale. This compar-
ative approach provided a broader context for in-
terpreting the local geological framework.

6. Cartographic Representation and Modeling

The spatial dynamics and reservoir potential
of the sedimentary units were modeled on the ba-
sis of structural and lithofacies maps. Strati-
graphic cross-sections and sediment distribution
schemes were developed to preliminarily assess
potential hydrocarbon accumulations.

Results

Distribution Patterns

The distribution of Miocene-Pliocene sedi-
ments in North Absheron structures is governed
by the following patterns:

« Tectonic activity plays a central role in
sediment distribution. Sea-level changes and tec-
tonic subsidence favored marine sedimentation
during the Miocene. In the Pliocene, uplift and
subsidence led to the mixed marine-continental
sedimentation (Xuduzado, 2016).

« The prevalence of marine conditions in the
Miocene and increasing terrestrial conditions in
the Pliocene defined sediment distribution
(Ucwmaiinos, ['acanos, 1966).

« Sediment distribution is also controlled by
depositional environments. In the Miocene, slow
sedimentation in marine settings led to thin-bed-
ded deposits. In contrast, Pliocene deposits are
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thicker due to tectonic activity and erosion
(IToramos, 1954 ).

« A stratigraphic conformity exists between
Miocene and Pliocene layers reflecting the geo-
logical history and tectonic evolution of the re-
gion (Salmanov va b., 2011).

Hydrocarbon Potential of the Absheron Sill
Field

Hydrocarbon deposits have been discovered
in the Miocene and Pliocene sediments of the
Absheron Sill field. Industrial-scale oil and gas
flows have been obtained from wells drilled into
the Maikop series of the Miocene, Kala and Kir-
maky layers of the Pliocene (Salmanov va b.,
2014). This field provides critical data to evalu-
ate the hydrocarbon potential of the region.

The integration of stratigraphic, lithological,
and geophysical data allowed the identification of
key depositional trends within the Miocene—Plio-
cene sequences. The results confirm that sediment
thickness and facies variations are strongly con-
trolled by tectonic activity and paleogeographic
conditions. Lithofacies analysis revealed the pre-
dominance of sandy-clayey facies in Pliocene for-
mations, which correspond to favorable reservoir
zones. Seismic and well log data delineated struc-
tural traps associated with the Absheron Sill and
Hamdam-Garabagh uplifts. These traps are criti-
cal to understand hydrocarbon accumulation pat-
terns in the region. Comparative analysis with ad-
jacent regions reinforced the unique tectonic and
sedimentary dynamics of the Northern Absheron.
Cartographic modeling further validated the spa-
tial correlation between uplift zones and hydrocar-
bon-bearing layers.

The Hamdam-Garabagh field located in
North Absheron features a geologically complex
structure. Miocene and Pliocene sediments are
widespread throughout the area (Yusifzado,
2012). According to the structural map prepared
on the basis of the roof of the Qirmaki layer, the
Garabagh structure appears as an independent
uplift at the 3300 m closing isohypse, while at the
3400 m isohypse, the Hamdam and Garabagh up-
lifts form a single anticline. The Hamdam-
Garabagh uplift is 16.6 km long, 2.0-2.3 km
wide, and covers an area of 35.7 km?. Dip angles
in the Hamdam structure reach up to 12° on the
northeast flank and up to 18° on the southwest
flank (Yusifzado, 2011).
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Fig. 3. Garabagh structure. Structural map based on SH-I1 (Upper Productive Series) horizon

Conclusion

The distribution of the Miocene-Pliocene
sediments in Northern Absheron structures is
closely related to tectonic processes, paleogeo-
graphic conditions, and sedimentation environ-
ments. Investigation of these sediments provides
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Pe3tome. CeBepHBIE AOIICPOHCKUN PETHOH SIBIICTCSI TEOJOTHUECKH OOTaTOW M CIOXKHON 30HOH. MHOIICHOBBIE U
IUTHOIIEHOBBIE OTJIOKCHHMS IIMPOKO PACIPOCTPAHEHHI B 3TOH 001acTH. CMeIIaHHbIE OTIIOKEHUS 00Pa30BaIINCh B PE3YITh-
TaTe JTOMHUHHUPOBAHUS MOPCKUX YCIOBHH B MHOLICHOBBII NEPHOJ, a TAK)Ke TEKTOHWYECKOW aKTUBHOCTH M 3PO3HOHHBIX
IIPOLIECCOB B TUTHOIICHOBBIA NEPHOI.

Pactipenenenne n pa3BUTHE MHOIICHOBBIX U IIMOLEHOBBIX OTJIOXKEHHWH HA OCHOBHBIX HE(TEra3oBBIX MECTOPOXKIE-
HUSIX peruoHa, Takux kak A6mepon Kynecn u Xamaam-Kapabax, npeocTaBiIsioT BaXHY0 HHPOPMAIUIO I T€0JI0T U~
YCCKHUX HCCHG}IOBaHHﬁ. HCCJ’IC}IOBaHI/IH, MPOBCACHHBIC Ha 3TUX MECTOPOXKIACHHAX, MOKA3bIBAIOT, YTO pacnpeAacICHUC
0CaJIKOB TCCHO CBA3aHO C TCKTOHUYCCKUMU MOJHATUAMU U OITYCKaHUAMU, a TAKKC C USMCHCHUAMU YPOBHA MOPs. Muo-
IICHOBBIC OTJIOKCHUA B OCHOBHOM HMCIOT MOPCKOE€ IMPOUCXOKIACHUEC U COCTOAT M3 INIMHUCTBIX U NIECYAHBIX CJIOCB, B TO
BpeMsI KaK IUTMOIICHOBBIC OTJIOKEHHS UMEIOT CMEIIaHHOE MOPCKOE U Ha3eMHOE ITPOUCXOKACHHUE.

[IpocrpancTBeHHas U auTojOrnueckas quddepeHmanys MUOICH-TUIHOIEHOBBIX oTiIoXxeHuil B CeBepHOM AOrre-
pOHE OTpaXkaeT AMHAMUYHYIO TEKTOHHUYECKYIO 9BOTIONHNIO perioHa. OTIIOKESHHUS MUOIIEHA ITPEUMYILECTBEHHO MOPCKOTO
MIPOHUCXOKACHHS U CHOPMHUPOBAHBI B YCIOBUAX OTHOCHTENBHO CTAOMIBHOTO MOTPYKEHHS, TOT/]a KaK IIHOLEHOBBIE OT-
JIOKEHHS CBUIETEIBCTBYIOT O BO3POCIICH TEKTOHNIECKOW aKTUBHOCTH M TIOCTYIIIICHUH SPO3MOHHOTO MaTepHaia ¢ KOH-
TuHEeHTa. CTPYKTYpHbIE OJHATHS ¥ CHHKIIMHAIN UTPANIX KIFOYEBYIO POJIb B aKKYMYJISALUH M COXpaHEHHH ocankoB. CTpa-
TUrpaduuecKas KOppesus 10 OCHOBHBIM MECTOPOXKICHUSAM YKa3bIBaeT Ha IOCIIEI0BATEIBHBIE 0Ca0YHbIE IINKJIbL, ITpe-
pBIBacMbIE PETHOHAIBHBIMHU HECOTIACHSIMHU.

[Maneoreorpaduyeckue MoJEIH IEMOHCTPUPYIOT IIEPEXOJI OT OTKPBITBIX MOPCKUX YCIIOBHH B MHOLIEHE K OoJiee orpa-
HUYCHHBIM JCJIBTOBBIM U PEYHBIM YCJIOBUAM B IJIMOILICHE. CDaL[I/IaJ'H)HI:Jﬁ aHaJIUu3 MOATBEPIKAACT HATNIUEC TOPUCTHIX TIEC-
YaHUKOBBIX KOJIJIEKTOPOB, YCPCAYIOHIUXCSA C ITTMHUCTBIMU IMOKPBIIITKAMHU. OTH T'e0JOTMYECKUE OCO6CHHOCTI/I YCUIINBAKOT
He(bTel"a30BLII71 noTCHI Al MHOHeH-HHHOHeHOBOﬁ TOJIIIU.

Kniouegvie cnosa: muoyen-niuoyernogvie omuodicenus, cmpykmypol Cesepnozo Abuiepona, mekmonuueckue npo-
yeccol U ceOuMenmayus, Hegpme2azoHOCHOCHb, CMpamuepaguyeckoe coomeemcmsue
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Xiilasa. Simali Abgeron regionu geoloji baximdan zangin vo miirakkab qurulusa malik bir zonadir. Bu arazids Miosen
Vo Pliosen dovrlorine aid ¢okiintiilor genis yayilmigdir. Miosen dovriinds 9sason doniz goraitinin {istiinliik togkil etmasi,
Pliosen dovriinds iso tektonik foalliq vo eroziya proseslori naticasinds garisiq név ¢okiintiilori formalagmisdir.

Abseron kiipasi yatagi vo Homdom-Qarabag yatagi kimi regionun osas neft-qaz yataglarinda Miosen vo Pliosen
¢okiintiilorinin paylanmasi va inkisafi geoloji tadqiqatlar tigiin ohomiyyatli malumatlar taqdim edir. Bu yataqlarda aparilan
arasdirmalar gostorir ki, ¢okiintlilorin yayilmasi tektonik qalxma vo enmalorls, homginin doniz saviyyasinin doyismasi ilo

69


https://asoiu.edu.az/geological_exploration
mailto:sevinch.rzayeva@asoiu.edu.az
https://asoiu.edu.az/geological_exploration

S.M.Rzayeva et al. / Stratigraphy, petroleum sedimentology, geochemistry 1 /2025, 63-70; DOI: 10.35714/ggistrat20250100015

six alagadardir. Miosen ¢okiintiilari asasen daniz mangali olub, gilli vo qumlu tobagalordan ibaratdir, Pliosen ¢okiintiilari
iso qarisiq doniz vo quru mansalidir.

Miosen—Pliosen ¢okantilorinin Simal Abgeron bdlgasindoki mokan va litoloji diferensiasiyasi regionun dinamik
tektonik inkisafini1 oks etdirir. Miosen dévriino aid ¢okantilor asason doniz mansalidir vo nishoton sabit ¢6kmo soraitindo
formalagmigdir. Pliosen dévriinds iso tektonik foalligin artmasi va kontinental manbsli eroziya materiallarinin daxil
olmasi miisahido olunur. Strukturlu gabariglar vo sinklinallar ¢okantilorin yigilmasi vo qorunmasinda miihiim rol
oynamisdir.

Paleocografi modellor Miosendan Pliosina kegid dévriinds agiq doniz soraitinden delta vo ¢ay miihitlarina dogru
doyisikliklori gostorir. Geofiziki molumatlar bu kegid zonalar1 ils slagsli goxsayli karbohidrogen tolslorini iiza ¢ixarir.
Fasiya tohlili, gil torkibli ortii laylart ilo ndvbalonmis mesamali qumdasi kollektorlarinin méveudlugunu tosdiglayir. Bu
geoloji xiisusiyyatlor Miosen—Pliosen ¢okantilarinin neft-qaz potensialini artirir.

Agar sozlar: Miosen-Pliosen ¢okiintiilori, Simali Abseron strukturlar, Tektonik prosesiar va sedimentasiya, Neft-qaz
potensiali, Stratigrafik uygunlug
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