BYNATOBCKME YTEHUA

CBOPHUK CTATEN — 2025

YOK 550.8.053

CPABHUTEJIbHASA XAPAKTEPUCTUKA HE¢0TEI7I“
FOXKHO-KACINMUMUCKOIro h HEPHOMOPCKOIO BACCEUHOB

COMPARATIVE FEATURES OF OILS
IN THE SOUTH CASPIAN AND BLACK SEA BASINS

MoBcymoBa YnbBua AnMmMoBCyM

KaHauaaT reornoro-MmHepanornyeckux Hayk,

rMaBHbIN HayYHbIA COTPYAHUK,

WHCTUTYT HedbTn 1 raza MuHmMcTepcTBa Hayku n 06pas3oBaHus,
AzepbangxaH, baky

u_movsumova@yahoo.com

AHHOTaumA. B ctaTbe NpuBOAATCA CpaBHUTENbHBIE XapaKTepu-
cTukn Hedpten KOxxHo-Kacnunckoro n YepHomopckoro HedpTteraso-
HocHbIX ©OacceriHoB. Hedtn wm3 HOxHo-Kacnuiickoro 6GacceriHa
0BbIYHO LEMOHCTPUPYIOT O0nee BbICOKYI0 TEPMUYECKYHO 3PENOCTb,
4YTO NPMBOAUT K OOmnbLUen TeHaeHUMN Kk Bornee nerkomy yrrnesogo-
pogHomy cocTaBy. C Apyroit CTOpoHbl, HedbT M3 YepHOMOpCKOro
baccelHa, kak MpaBWro, MeHee 3perble, YTO 4acTo MPUBOAUT K
Gonee TaXenblM cocTaBam. HedTn obomx 6GaccernHOB AEMOHCTPU-
PYIOT MPU3HaKM MOPCKOro BnusiHUSA. YTo kacaetcss Guomapkepos,
OXKHO-Kacnumnckme HedTn OObIYHO MMEKT GONbLUY0 KOHLIEHTpa-
LU0 CTEPaHOB M TOMaHOB, YTO yKa3biBaeT Ha CUIbHOE MOPCKOE
BNUsiHMe. YepHomopckne HedTU OEMOHCTPUPYIOT OOMbLUyo U3-
MEHYMBOCTb, MPUYEM HEKOTOPbLIE MOKa3bIBAKOT MOBLILIEHHbLIN NpU-
TOK HaseMHOW opraHuki. Mankonckasi (OnvroueH-mMmnoLeHoBas)
dopmauma CNy>XMT BaKHOW MaTEPUHCKOM MopoAdon ans oboux
GaccenHoB, OAHaKO MONyYEHHbIE U3 HEe HedTU OEMOHCTPUPYIOT
pasnuyHble XapaKTEPUCTUKN, Ha KOTOpble BIUSIIOT PEroHasbHble
reoniormyeckne ycnosusi. XoTs yrneBogopoabl M3 MaMKOMCKMX OT-
NOXEHUN obHapyXeHbl B 06OMX pervoHax, pasnuynst B UX reoxu-
MUWUYECKUX CBOWCTBAXx, BKIHOYAs MOMEKYNAPHbIA COCTaB, Hannyne
GuomapkepoB 1 obLiee cogepaHue yrneBogoponos, obycnosre-
Hbl Pa3NUYMAMN B TEPMUYECKOW 3PENIOCTU, YCIOBUAX OCadKOHa-
KOMJIEHNS 1 YCIOBUSIX COXPaHHOCTM.
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Annotation. The article gives the compara-
tive features of oils from the South Caspian
and Black Sea hydrocarbon basins. Oils from
South Caspian Basin generally exhibit higher
thermal maturity, resulting in a greater ten-
dency toward lighter hydrocarbon composi-
tions. On the other hand, oils from the Black
Sea Basin tend to be less mature, often lead-
ing to heavier compositions. Both basins
exhibit signs of marine influence. Regarding
biomarkers, South Caspian oils usually have
a greater concentration of steranes and ho-
panes, signifying a strong marine influence.
Black Sea oils demonstrate more variability,
with some showing increased terrestrial or-
ganic input. The Maykop (oligocene-miocene)
formation serves as an important source rock
for both basins, yet the oils derived from it
exhibit distinct characteristics influenced by
regional geological conditions. While hydro-
carbons from the Maykop sediments are
found in both areas, variations in their geo-
chemical  properties-including  molecular
composition, biomarker presence, and overall
hydrocarbon content-are shaped by differ-
ences in thermal maturity, depositional set-
tings, and preservation conditions.
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The South Caspian and Black Sea basins are two of the most strategically important hydrocarbon-

rich regions. These basins hold significant reserves of oil and natural gas, attracting major global and re-
gional energy players. Their geologic characteristics, production potential, and geopolitical significance make
them critical to energy markets.

The South Caspian Basin is known for its deep-water formations, thick sedimentary layers, and high-
pressure reservoirs. It features a combination of Mesozoic and Cenozoic formations with prolific hydrocarbon
systems. The basin has complex tectonics with subsidence leading to significant hydrocarbon traps.

The Black Sea Basin is structurally diverse, with shallow-water and deep-water prospects. It contains
a mix of Mesozoic and Cenozoic sediments, but exploration is more recent compared to the Caspian. The
basin has both carbonate and clastic reservoirs, with oil seeps indicating hydrocarbon potential.

South Caspian Basin is a home to some of the world's largest offshore ail fields, including Azerbaijan’s
Azeri-Chirag-Gunashli (ACG) field. Estimated oil reserves are up to 7—10 billion barrels. Major production
sites include offshore Azerbaijan and Turkmenistan.

Black Sea Basin is considered underexplored compared to the Caspian basin, but with increasing dis-
coveries. Major reserves found in Romania, Bulgaria, and Turkish waters. Estimated reserves are 1-2 billion
barrels (with potential for more discoveries). Turkey’s Sakarya gas field is a major recent offshore discovery,
boosting interest in deep-water exploration.
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Comparison of composition and properties of oils in the South Caspian and Black Sea Basins

The South Caspian and Black Sea basins contain oil resources with differing compositions and prop-
erties due to variations in reservoir rock age, thermal maturity, and geological characteristics. These differ-
ences affect their quality, refining potential, and commercial value.

The younger sediments in the South Caspian Basin have undergone relatively low thermal maturity,
which preserves lighter hydrocarbons and results in lower sulfur content. The basin’s geological setting fea-
tures deep subsidence, overpressured reservoirs, and thick sedimentary sequences, all of which contribute
to the production of high-quality oil.

The Black Sea Basin has a mix of Mesozoic (Jurassic, Cretaceous) and Cenozoic (Eocene, Miocene)
formations. Older Jurassic and Cretaceous sediments have been exposed to greater thermal maturity, lead-
ing to heavier crude oil with higher sulfur content.

The composition of crude oils in the South Caspian and Black Sea basins varies significantly due to
differences in geological history, source rock characteristics, and depositional environments.

Oils from the South Caspian Basin generally has an API gravity of 30—45°, categorizing it as light to
medium crude. The crude oils are characterized by low sulfur content (0,1-0,5 %), which makes it easier to
process and transport. The wax content in Caspian oil is moderate (around 5-10 %), and the asphaltene
content is relatively low (0,5-2 %), ensuring good flow properties and minimal refining challenges. The crude
oils also have a relatively low viscosity, making it suitable for pipeline transportation without extensive heat-
ing or dilution.

Oils from the Black Sea region, on the other hand, tends to be heavier, with an API gravity of 20—40°.
It often contains higher sulfur levels (0,5-2,5 %), making it a «sour» crude oil that requires additional refining
steps, such as hydrotreating, to meet market standards. The wax content is higher (8—15 %), increasing the
risk of solidification in cold temperatures, which can complicate transportation. Additionally, the asphaltene
content in Black Sea oils are higher (2-5 %), leading to increased viscosity and the need for special refining
techniques.

In the South Caspian and Black Sea basins, biomarker distribution highlights significant differences in
organic matter contribution and thermal maturity. Oils from the South Caspian Basin are characterized by a
dominance of C27 steranes and C30 hopanes, indicating an organic matter source primarily composed of
marine planktonic and algal material [1]. These biomarkers suggest that petroleum in this basin originated
from deep marine shales deposited in an anoxic environment. The low to moderate pristane/phytane (Pr/Ph)
ratio (ranging from 0,7 to 1,2) further supports deposition under reducing conditions, which is consistent with
the deepwater settings of the South Caspian Basin.

Oils from the Black Sea Basin show a greater proportion of C29 steranes and C29 hopanes, indicative
of a stronger terrestrial plant-derived contribution. These oils were likely sourced from deltaic or coal-rich
sediments. The pristane/phytane ratio in Black Sea oils is significantly higher (1,5 to 3,0), suggesting that the
depositional environment was more oxic compared to the South Caspian. The presence of tricyclic terpanes
in moderate concentrations also points to mixed marine and terrestrial organic matter input.

Additionally, polycyclic aromatic hydrocarbons (PAHs) are more prevalent in Black Sea oils, suggest-
ing a greater degree of thermal maturity or contribution from coaly source rocks. In contrast, South Caspian
oils show lower PAH concentrations, indicating that they have undergone less thermal alteration and biodeg-
radation. The presence of tricyclic terpanes and the higher Pr/Ph ratios suggest that oils from this basin were
generated under more oxic conditions compared to the South Caspian.

The carbon isotopic composition (6'3C) of saturated hydrocarbons in the South Caspian Basin, ranges
from —27%. to —29%., which is typical of marine planktonic organic matter. Similarly, the 8'3C of aromatic hy-
drocarbons falls within the range of —25%. to —28%., further confirming a marine depositional setting. The
hydrogen isotopic composition (8D) of these oils ranges from —120%. to —140%., indicating that the organic
matter was deposited in an anoxic, deepwater marine environment. Based on isotope-geochemical studies,
differences were identified in oils of Cretaceous-Eocene (isotopically heavy) and Miocene (isotopically light)
origin [1-3].

In the Black Sea Basin, the 8'3C of saturated hydrocarbons is relatively heavier, ranging from —24%.
to —26%., reflecting a greater terrestrial influence. The &'3C of aromatic hydrocarbons is also less negative,
ranging from —22%. to —25%., which aligns with the presence of higher plant-derived organic matter in the
source rocks. The 8D values for Black Sea oils range from —90%. to —110%e., further supporting the idea that
these oils contain a mix of marine and terrestrial organic matter.

The differences in biomarker and isotopic compositions can be linked to the age and depositional his-
tory of the reservoirs in these basins.

Both basins have oils derived from the Maykop sediments, but differences in their geochemical signa-
tures, such as hydrocarbon content, molecular composition, and biomarkers, reflect regional depositional
environments, thermal maturation, and other geochemical factors.

Oils from Azerbaijan, Turkmenistan and Iran sectors demonstrate biomarker signatures of the Maykop
group to varying degrees. High pristane/phytane ratios of about 1.1-1.9 correspond to suboxic and anoxic
marine sedimentary conditions [3].
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Key locations of Maykop-derived oils (Oligocene-Lower Miocene) in the Black Sea Basin include Dom-
ino Field (Western Black Sea, Romania), characterized by light, paraffinic oils. Tuna-1 is a large deepwater
oil discovery sourced from Maykop shales in Turkish sector of the Black Sea basin. Shah Deniz analogues in
Eastern Black Sea, Georgia and Turkey are Maykop-sourced oils with moderate sulfur content.

In the western Black Sea (Bulgaria, Romania), oil was formed from Oligocene and Lower Miocene
source rocks (Maykop group). Evidence for this is the high oleanane index (>0.3), elevated 24-norcholestane
and 24-nordiacholestane NCR and NDR (> 0.6), and isotopic similarity to Oligocene and Lower Miocene
source rocks [5]. Qil in this sub-basin is mainly derived from the Maykop shales, which contain type Il kero-
gen deposited in anoxic environments [4].

Oil generation from Oligocene Maykop shales along with the Middle Eocene Kuma Formation is re-
ported within the East Black Sea sub-basin, the Georgian-Russian shelf area. Biomarker and isotope anal-
yses indicate a mixed contribution of marine and terrestrial organic matter [5]. For example, oil in the Rioni
Basin (Georgia) is a mixed oil derived primarily from the Middle Eocene Kuma Formation with additional con-
tribution from the Oligocene Maykop deposits [6].

Within the Turkish sector, exploration has been limited to offshore areas. Oil generation is also asso-
ciated with thermally mature Oligocene-Miocene source rocks [7]. In the eastern part, a number of seeps of
low-maturity, biodegraded oils have linked the oils of the Maykop oil group, based on oleanane results [7].
Upper Oligocene and lower Miocene oils (Maykop series) were discovered within the Romanian and Bulgari-
an shelves of the West Black Sea sub-basin. They belong to the transition phase with a combination of oil
and gas accumulations. The balanced composition of steranes (C27:C28:C29 ~ 35:32:33) indicates a mixed
marine and land inflow. The Pr/Ph ratio ~ 1—1.5 confirmed the alternation of oxic and anoxic conditions dur-
ing the formation of oils [8]. In the central part of the West Kuban trough, oil comes from the deposits of the
middle and upper Maykop suites at a depth of 4000—4500 m [9].

Conclusions

Oils from the South Caspian Basin are typically associated with higher thermal maturity, leading to
more gas-prone oils with lighter hydrocarbon compositions. In contrast, oils from the Black Sea Basin might
be less mature, leading to more waxy or heavier oils.

The Black Sea oils tend to have higher sulfur content compared to those from the South Caspian Ba-
sin, reflecting different depositional environments.

Oils from the South Caspian generally show a higher abundance of steranes and hopanes, indicating
a marine origin. Black Sea oils may show more variability, with some oils having more terrestrial biomarkers
due to varying organic input.

While both basins show marine influence, oils from the South Caspian typically have lighter isotopic
signatures compared to those from the Black Sea.

The Maykop suite is a significant source rock in the South Caspian and Black Sea Basins, with distinct
oil compositions based on the region’s geological characteristics. Both basins have oils derived from the
Maykop sediments, but differences in their geochemical signatures, such as hydrocarbon content, molecular
composition, and biomarkers, reflect regional depositional environments, thermal maturation, and other geo-
chemical factors. SCB oils show slightly higher maturity (Pr/Ph ratio), indicating better preservation and a
longer burial history.
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