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The Naftalan field is a unique natural object not only because of the widely known healing
properties of the oils, but also the variety of the composition of the oils available here. Thus, diffe-
rent types of oil at this field are spatially distributed, namely, therapeutic oil is strictly limited to the
Upper horizons of the Maikop formation in the depth interval of 500-600 m, while the Lower hori-
zons of this formation are saturated with fuel oil. Although there are many ideas about the source
rock of naphthalene therapeutic oil, this issue remains open among researchers. In this study, we
suggest that the source rock of Naftalan oil generated from Eocene deposits based on the biomarker
analysis (the 18a (H) oleanane biomarker and the ratio of diasteranes to regular steranes) of the
studied oil and the maturity indicators of the Eocene and the Maikop rock samples in the Middle
Kura depression.
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INTRODUCTION

The use of Naftalan oil, distinguished by its unique balneological properties, dates back to an-
cient times. Even at the beginning of our millennium, many people came to this place in the vicinity
of Ganja in camel caravans and transported Naftalan oil for treatment purposes.

It is known the presence of two types of oil different by its quality and biomarker-geochemi-
cal parameters in deposits of Maikop suite in Naftalan deposit: curative hard oil - in the upper hori-
zons of the Upper Maikop (I, Marl and 11 horizons) and fuel light - in lower horizons of the Upper
Maikop and Lower Maikop [10].

The Naftalan structure is located in the Ganja oil-gas region of the Middle Kura basin, which
is the middle segment of the Kura Megadepression. The oil flows in the area of the Middle Kura
depression were obtained from the Eocene, Maikop and Upper Cretaceous sediments [8].

The source rock of Naftalan oil remains a controversial and still open issue among researc-
hers. In our research work, we will try to clarify this topic by taking into account the biomarker-ge-
ochemical properties of studied oil and the maturity potential of rocks in the structures of the Midd-
le Kura basin.

GEOLOGICAL SETTINGS

Geological section of Naftalan oil field was studied through numerous rock samples taken
from structure-exploration and deep drilling wells, well logging diagrams, as well as rock outcrops.
These data were then supplemented with new data from deep exploratory, appraisal and production
wells drilled in 1959-1966 in order to more accurately base the calculation parameters for the calcu-
lation of therapeutic primary oil reserves [9].

Tertiary sediments are included in the geological section of the Naftalan deposit - Agcagilian
layer (Upper Pliocene), Maikop formation (Oligocene-Lower Miocene) and foraminiferal layers
(Eocene).

JOURNAL OF YOUNG RESEARCHER, 2024, Ne 3, ISSN 2409-4838 52


https://orcid.org/0009-0000-5683-6913

S.G.Zeynalov

G

The Aghcagilian floor is widespread over the area and overlies Maikopian-aged sediments
with a surface erosional unconformity.

In connection with the washing of the ceiling part of the Maikop formation in the Naftalan fi-
eld, the cutting of the upper Maikop begins with clayey layers in one part of the bed and sandy la-
yers in the other part. According to the general cross-section, the following divisions belong to the
upper Maikop: the clayey section between the bottom of the Agcagilian and the ceiling of the |
sandy horizon; I sandy horizon; clay section between | sandy and marl horizons; Marl horizon; ehe
clayey section between the Marl and 11 sandy horizons. The cross-section of the Lower Maikop be-
gins with the 11 sandy horizon and consists of the II, 111, 1V, V, VI, VII, VIII sandy horizons separa-
ted by different thick clay sections and the sandy-clay stratum (11 Gazanbulag horizon) with a large
thickness (889 m). The thickness of the Lower Maikop is 1672 m [9].

The forominiferal layers consist of alternating dense sandstones and clays. Sandstones are
brown, dark brown, fine-grained and impermeable. The clays are dense, in some places limestone
and mostly sandy. Small and large fragments of greenish marls with the fauna of the lower and up-
per divisions of the foraminiferal layers are found in the section of the indicated group. The thick-
ness of the foraminiferal layers on the general section is 260 m [13].

Fig.1. Lithological-stratigraphic section (based on Naftalan-18, 42, 52, 77, 83 wells) [1]

Numerous oil and gas flows were observed in the process of drilling structural, exploration
and exploitation wells in the field. The Maikop formation, which is the main source of oil, is of
greater importance. The thin sandy layers in the clay sections between I, marl, 11, 11, IV, V, VI, VI,
V111 horizons are saturated with oil [13].

Therapeutic oils are mainly collected in | sandy, Marl and Il horizons, and fuel oils, which
differ from therapeutic oil in terms of their physical and chemical properties, are collected below
them. Thus, the clay section between the Il and 111 horizons can be considered as the boundary se-
parating the therapeutic and fuel oils.

From the tectonic point of view individuality and uniqueness of Naftalan oil field are explai-
ned [10, 14] by its confinement to the deep fracture zone. The Naftalan structure is situated within
Arpa-Samur fracture zone, which at all times from Paleozoic till now was the zone of active display
of tectonic movements, conductor of magmatic melts, ore bearing solutions and seismicity. In the
formation of the specific shape of oil the participation of the underlying fluids is possible, both as a
result of interaction with the organic matter during its fossilization or at the stage of its transformati-
on into the oil, and at the interaction of the mantle emanations with the already formed oil. At the
same time, emanation of fluids into the paleobasin and formation of specific conditions of fermenta-
tion of initial organic matter at certain stages of sedimentogenesis, which in principle can explain
the presence of different-type oils within the same field, seem to be quite probable. Based on the
biomarker-geochemical indicators of Naftalan oils, in order to evaluate the Cretaceous and Eocene
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age sediments as potensial source rock, it is necessary to consider their lithological composition
within the Middle Kura depression.

Eocene sediments have been studied through deep wells in almost all areas of the Middle Ku-
ra basin. It is mainly composed of sedimentary rocks.

The section of the Eocene is divided into three parts according to the characteristics of litholo-
gical and electric logging: sub-marl, middle-marl, and upper-marl. These layers are conventionally
attributed to the Lower, Middle and Upper Eocene.

The Lower Eocene sediments are represented by clays, interbedded with sandstones, tufface-
ous sandstones, gravelites, weak carbonate marls and argillites.

The sediments of the marl layer (middle Eocene) are characterized by high specific electrical
resistance. The washing part of this layer is represented by the alternation of weakly carbonated
clays and fine-grained sand interlayers. Marl series and marly clays with interlayers of fine-grained
sand lie under it. Interlayers of limestone and dolomite are rarely encountered in the section. Upper
Eocene (Upper Marl layer) is characterized by relatively low specific resistance. It was represented
by alternation of marly-carbonate clays and clayey siltstones [8].

Upper Cretaceous sediments are represented by volcanogenic-sedimentary and sedimentary
rocks. Cenomanian, Turonian, Coniacian, Santonian and Campanian-Maastrichtian layers are inclu-
ded in the stratigraphic units.

Upper Cretaceous sediments (Cenomanian-Maastrichtian) were found in several areas of the
Muradkhanli field, in Sorsor (well No. 2) and Saatli (support well No. 1) wells. The exposed thick-
ness of the Cenomanian in the Sorsor area is 300 m and consists of dolomite and limestone layers
with volcanic-sedimentary layers (tuffaceous gravel and sands), and in the Saatli area 780 m thick
limestones of different structural and genetic types alternate with effusive rocks (basalts).

Lower Cretaceous. These sediments consist of volcanic, volcanogenic-sedimentary and sedi-
mentary rocks in all areas exposed by excavation. The sediments of the Hoteriv, Barrem and Apt
floors are involved here.

It was opened in the Lower Cretaceous (Hoteriv-Apt) research region in the Carli (wells Nos.
1, 4, 6, 10), Sorsor (wells Nos. 3 and 4) and Saatli No. 1 deep wells. The section consists of diffe-
rent genetic rock types and they are described as follows.

The exposed lower part of the section is 810 m thick (Saatli well No. 1) and consists of
various tuffs, tuffaceous breccias, and tuffogenic-sedimentary assemblages (80 m) alternating with
porphyrites. The rocks in this part of the section are composed mainly of Saatli area, sometimes
basalts with layers of andesite and porphyrite. The upper part of the transect (Barrem) is represented
by 290 m thick sedimentary formations consisting of dark gray argillites with marl, sandstone and
siltstone beds. Aptian sediments are described in the lower part by volcanogenic-sedimentary
(tuffaceous sands and gravels) and sedimentary assemblages (sandstones, siltstones). The thickness
of these sediments is 100 m [8].
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Fig. 2. Geological map of Evlakh-Agjabedi depression [1]

MATERIAL AND METHODS

Biomarker analysis of medicinal Naftalan oil from oil base I-11 horizon, filter 151-586 m was
performed in this research study.

Biomarkers investigations were made by chromatography-mass spectrometry (GC-MS) on
Perkin-Elmer Clarus 680 instrument having interface with high-efficiency mass-selective detector
Clarus SQ8T. The chromatograph was equipped with a quartz capillary column of 100 m length,
0.25 mm diameter and impregnated with ZB-1 phase. The carrier gas is helium, with a flow rate of
1ml/min. Evaporator temperature 300 °C; programmed temperature ramp from 80 to 290 °C at a ra-
te of 4 °C/min followed by an isotherm for 70 min. lonizing source voltage 70 eV, source tempera-
ture 250°C. Methylene chloride was used as a solvent.

RESULTS AND DISCUSSION

The geochemical parameters of Naftalan fuel and therapeutic oils have been reflected in artic-
les as a result of numerous studies [2, 3].

Terpanes, steranes, hopanes and adamantanes were identified in oil sample. Here are given
mass spectra plots for calculation of hopanes (m/z 191) and steranes (m/z 217) in sample of Nafta-
lan oil (Fig.3, 4 and table 1, 2). Considering that Naftalan oil undergoes biodegradation that the ma-
turity parameters and some other biomarker indicators probably do not correspond to real values.
For this reason we will look through only some of the biomarkers that provide geological informati-
on about the age of source rock and its lithological composition.
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Fig. 3. Chromato-mass-spectrum section of hopanes (m/z 191) in Naftalan medicinal oil
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Fig. 4. Plot of the chromatography-mass spectrum of steranes (m/z 217) in Naftalan medicinal oil

Hopane content (m/z 191) in Naftalan oil

Sample Medicinal oil, %
Hopanes 4.09
Ts 4.09
Tm 4.02
Hag17aH,180H,21pH
bisnorhopane 0.77
H,9 Nor- 25- hopane 1.96
Adiantane 14.84
Diahopane Hz 2.2
Moretane Hag 0.92
Oleanane 7.47
Hopane Hsp 19.19
Moretane Hsg 3.06
Homohopane Hhg; 15.63
Bis homohopane Hs; 10.14
TrishomohopaneHhs; 9.45
Tetrakis homohopane Hhs, 4.8
Pentakishomohopane Hhgs

3.35

Table 1.

One indicator of facies conditions of sedimentation is the ratio of diasteranes to regular stera-
nes (dia/reg29). [4,12]. Increasing values of this coefficient indicate that the terrigenous complex
dominates in source rocks of oil. Naftalan therapeutic oil has values such as 0.9, which allows us to
conclude that the source rock is composed of a clayey rocks.
Terpanes in Naftalan oils are represented mainly by tricyclic C19-Cyo (from 20.81 to 28.52) and pen-
tacyclic triterpenoids (18a (H) oleanane (5-7% RH). This indicates the presence of continental and
higher vegetation in the initial OM.

As already mentioned, oil in the Naftalan field is exploited from the Maikop formation. Ta-
king into account the migration of hydrocarbons from the mature source rock (lower layers) to re-
servoirs (higher layers) via pores and fractures during the oil-gas field formation process, it is reaso-
nable to suggest that the Naftalan oils were generated in the Upper Cretaceous, Eocene or Maikop

deposits.

Stearanes content (m/z 217) in Naftalan oil

ample Medicinal Naftalan oil
Steranes %
Diasterane 19.41
Sterane 27 2931
Sterane 28 1714
Sterane 29 216
Diasterane/sterane 29 0.9
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18a (H) Oleanane in oils is present in higher percentages in sediments of Cretaceous or youn-
ger age, coinciding with the evolution of angiosperms. Angiosperms are indicators of both source
rock age and surface sediments both of which are useful biomarkers or molecular fossils in petrole-
um correlation studies and petroleum geochemistry in general. A higher oleanane to hopane ratio
(oleanene index > 0.2) indicates that the oil is Paleogene or younger in age [11]. In Naftalan medici-
nal oil, this index is characterized by values of 0.4. This biomarker proves the Paleogene—Lower
Miocene age of the studied oils.

As already mentioned, oil in the Naftalan field is exploited from the Maikop formation. Ta-
king into account the migration of hydrocarbons from the mature source rock (lower layers) to re-
servoirs (higher layers) via pores and fractures during the oil-gas field formation process, it is reaso-
nable to suggest that the Naftalan oils were generated in the Upper Cretaceous, Eocene or Maikop
deposits.

The source rock potential of Maikop sediments in the territory of Azerbaijan was determined
as a result of pyrolytic studies conducted in the structures of the South Caspian basin [6]. However,
although Maikop is a regional oil and gas stratigraphic unit in the area of the Middle Kura depressi-
on, as a result of research, it was found that Maikop is not mature enough as a source rock.

Final temperatures at Maikop in the Evlakh-Aghjabadi depression are about 112-116°C,
which is favorable for the generation of mature oil. However, pyrolytic studies of Maikop Formati-
on rocks show that these sediments are characterized by low maturity (Tmax values), rarely reac-
hing Req 0.65%. This result is inconsistent with the maturity of the oils in the Cretaceous and Eoce-
ne formations. Oils from these layers are characterized by a greater maturity corresponding to the
vitrinite reflectance equivalent Req=0.70-0.73% (calculated by the degree of sterane isomerization
and isosteran/normal sterane ratio) [7].

The oil-gas potential of Cretaceous sediments in the area of the Middle Kura depression has
already been determined in some structures by the deep drilling method (Muradkhanli, Zardab,
etc.). Cretaceous sediments are suggested to be the possible source rock in Middle Kura depression,
although absence of oil biomarker and pyrolysis data for Mesozoic deposits in Middle Kura depres-
sion. Considering all of this statements researchers suggest Eocene and Cretaceous (most probably
Lower Cretaceous) deposits as a source rock in the Middle Kura depression [5].

CONCLUSION

Biomarker analyzes of Naftalan oils give us some new information about the source rock of
the oils. Thus, the ratio of diasteranes to normal steranes allows us to put forward the idea that the
source rock of the oils consists of a clay complex. Also, the presence of enough oleanane biomar-
kers (5-7% RH) proves that the oil generated from Paleogene — Lower Miocene sratigraphic units.
This result indicates that Cretaceous sediments, consisting of volcanic-sedimentary rocks in Middle
Kura basin, do not contribute to the formation of Naftalan oil.

Although the Maikop deposits are the main stratigraphic unit in the area of the Middle Kura
Depression, it is already known from pyrolytic studies that Maikop has a low degree of maturity
(Reg= 0.65%). This means that Naftalan oil was not generated from the Maikop source rocks. We
believe that the Eocene deposits are the main source of Naftalan oil since they are composed predo-
minantly of clay rocks in the Middle Kura basin and have a higher degree of maturity (Req = 0.70-
0.73%) than Maikop.

All these indications allow us to say that Naftalan oil was generated in Eocene formation then
migrated and accumlated in Maikop sediments.
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NAFTALAN YATAGININ MUALICOVi NEFTINiN ANA SUXURU HAQQINDA
S.Q. Zeynalov

Naftalan yatagi neftlori miialicovi xiisusiyyatlori ilo yanasi, hom do burada mévcud olan neft-
lorin torkibinin mixtalifliyina goro unikal tobii obyektdir. Yatagda miixtalif nov neftlor mokana go-
ro paylanmisdir, belo ki miialicovi neft 500-600 m dorinlik intervalinda Maykop lay dastasinin yu-
xar1 horizontlar1 ils slagalidir, bu layin asagi horizontlar: isa yanacaq nefti ilo doymusdur. Naftalan
mialicovi neftinin ana stixuru hagqinda ¢oxlu fikirlor olsa da, bu masals todgiqgatgilar arasinda agiq
olaraq galir. Bu tadgiqat isinds biz Naftalan neftinin biomarker analizi (18a (H) olean biomarker va
diasteranlarin miintozom steranlara nisbati) vo Orta Kiir ¢okokliyi orazisindo Eosen vo Maykop sii-
xur niimunalarinin yetkinlik gostaricilarina asasan tadqiq olunan neftin Eosen ¢okiintiilorinds gene-
rasiya etdiyini irali siirtiriik.

Agar sozlar: Naftalan nefti, Maykop ¢okiintiilori, biomarker, oleanan, yetkinlik.
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O MATEPUHCKAS ITOPOJIE IEJJEFHOM HE®THU HA®TAJIAHCKOT' O
MECTOPOXJIEHUA

C.I'. 3eiinanoB

Hadrananckoe mecTopokaeHHe SBISETCS YHHKAJIbHBIM IMPUPOTHBIM OOBEKTOM HE TOJBKO B
CBSI3M C IIMPOKO HM3BECTHBIMU JIEUeOHBIMM CBOWCTBaMHM He(Tell, HO M HU3-3a IECTPOThl COCTABa,
uUMerommxcsi 37ech Hedreil. Bmecre ¢ Tem pasHOTHIIHBIE HE()TH Ha 3TOM MECTOPOXKACHHU
IPOCTPAHCTBEHHO pPa300IlEHbl, @ HMEHHO, Je4eOHble He(TH CTPOro IPUYPOUYEHBl K BEPXHUM
TOPU30HTaM MAaMKOMNCKOM CBUTHI B mHTepBaie TryomH 500-600M, Torma Kak TOIUIMBHOW HE(THIO
HACBILLEHbl HWKHHE TOPU30HTBI 3TOW CBUTBI. XOTS CYILIECTBYET MHOMKECTBO IIPEICTABICHUN O
HedTeMaTepuHCKOM 1mopoe HahTaTMHOBOW JIe4eOHON He()TH, 3TOT BOIPOC OCTAETCS OTKPBITHIM CPEAN
uccienobareneidl. B JaHHOM HcciejoBaHMM Mbl IpearosaraeM, 4yTo HedTeMaTepHHCKas IMopoja
Hadrananckoit HedTt 00pazoBanach W3 J0LEHOBBIX OTJIOXKEHHHA HAa OCHOBAaHHH OHMOMapKEpHOTO
aHanm3a (osneaHaHoBoro 6uomapkepa 18c(H) U coOOTHOIICHMS TMACTEPAHOB K PETYIISIPHBIM CTEpPaHAM)
uccieayeMor HepTh M mokasatesel 3perocTr 00pasibl DOIeHOBBIX 1 Maiikornckux nopox Cpense-
Kypckoii Biagussl.

KiioueBble cioBa: Hagmananckas neghpmo, Matikonckue omnodcenuu, buomapkep, O1eaHan,
3penocmo
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