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Summary. The study of sea-level fluctuations in the southeastern Caspian Basin during the Jurassic-Cretaceous tran-
sition provides critical insights into the region’s paleogeographic evolution and hydrocarbon potential. By analyzing de-
tailed core samples from key oil and gas fields, researchers identified distinct lithological sequences, including sandstones,
shales, limestones, and evaporites, reflecting dynamic depositional environments — from shallow marine shelves to sab-
kha-like evaporitic basins and fluvio-deltaic systems. These variations were driven by a combination of large-scale global
factors, such as the breakup of Pangaea, intensified mid-ocean ridge activity, and climatic shifts (e.g., greenhouse condi-
tions in the Cretaceous), as well as regional influences like subsidence, halokinesis (salt dome movement), and episodic
influxes of clastic material from nearby uplifted areas. Sequence stratigraphy revealed high-resolution transgressive-re-
gressive cycles, highlighting stark differences between the Jurassic and Cretaceous periods. The Jurassic was character-
ized by non-marine, lacustrine, and alluvial plain conditions, with occasional short-lived marine incursions, while the
Cretaceous experienced a prolonged marine transgression, leading to widespread carbonate platform development. How-
ever, localized regressive episodes suggest intermittent basin restriction, possibly due to tectonic barriers or eustatic sea-
level drops, complicating paleoenvironmental reconstructions. The study underscores the critical interplay between global
eustasy and regional tectonics when modeling ancient sea-level changes. Such integrated models improve the accuracy
of paleogeographic reconstructions and enhance the prediction of reservoir quality and seal rock distribution. These find-
ings are particularly valuable for hydrocarbon exploration, as they help pinpoint stratigraphic traps and optimize drilling
targets in the Tengiz-Kashagan region. Further research incorporating biostratigraphic zonation and isotopic dating could
refine chronostratigraphic frameworks, reducing uncertainties in resource assessments for analogous basins.
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Introduction

Fluctuations in global sea levels during the
geological past are a key factor influencing the
formation of sedimentary basins, the evolution of
ecosystems, and the distribution of natural re-
sources. Studying these processes during the Ju-
rassic-Cretaceous period is particularly important,
as this era was characterized by global climate
changes, tectonic activity, and ocean transgres-
sions and regressions (Haq, 2014; Snedden and
Liu, 2010). Its southeastern sector exhibits a com-
plex geological history marked by repeated sea
level variations, making it an ideal area for refin-
ing paleogeographic reconstructions and deci-
phering the mechanisms behind these fluctuations
(Gamkrelidze, 1986; Ruban et al., 2007).

It is necessary to refine paleogeographic re-
constructions and understand the mechanisms

controlling sea level fluctuations in the region.
This has not only scientific but also practical sig-
nificance, as it allows for more accurate forecast-
ing of the distribution of hydrocarbon resources
and other mineral deposits (Catuneanu, 2006).

Despite a significant number of studies de-
voted to the geological evolution of the Caspian
Depression, many aspects related to global sea
level fluctuations during the Jurassic-Cretaceous
period remain insufficiently studied.

The object of the study is the Jurassic-Creta-
ceous deposits of the Tengiz-Kashagan oil and
gas region, located in the southeastern part of the
Caspian Syneclise. The reconstruction of global
sea level fluctuations in the southeastern part of
the Caspian Depression during the Jurassic-Creta-
ceous period was carried out by analyzing litho-
logical-stratigraphic data, results of lithological-
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sedimentological studies of core material, identi-
fication of key stages of transgressions and re-
gressions, and comparison of the obtained data
with existing results.

The conducted work included lithological-
sedimentological analysis of cores with macro-
descriptions of textures, structures, rock compo-
sition, and facies interpretation, integration with
a suite of standard laboratory studies, and results
of well-logging data interpretation (geophysical
well logging, GWI). Statistical analysis of the
spatial distribution of facies was used to verify
the conclusions.

The study of fluctuations of the World
Ocean level in the investigated region raises a
number of important questions that require
further research. One of the key aspects is the
precise determination of factors influencing sea
level changes, including tectonic processes,
climatic changes, and eustatic fluctuations
(Miller et al., 2005). Despite significant prog-
ress in understanding the paleogeographic
evolution of the region, questions remain unre-
solved regarding the role of local tectonic mo-
vements in the formation of sedimentary basins
(Popov et al., 2010). Additionally, the
connection between Global Ocean level chan-
ges and the regional characteristics of the Cas-
pian Basin has not been sufficiently studied,

necessitating a more detailed analysis of
stratigraphic and paleontological data.

Geological background

The study area covers key structural ele-
ments of the region: The Karaton-Tengiz uplift
system, the Prorva uplifted zone, and the down
warped block south of the Sagiz uplift (Fig. 2).
This region has context of diverse and complex
tectonic settings, where the sedimentary cover is
divided into three major successions: the subsalt,
salt, and suprasalt complexes, reflecting different
stages of tectonic evolution. The salt deposits
played a key role in the formation of reservoirs,
hydrocarbon traps, and fault systems. Major hy-
drocarbon fields, including those in the Jurassic
and Cretaceous suprasalt deposits, are located
near the study area (\VVolozh et al., 2003).

The lithological composition of the studied
well sections is predominantly represented by
terrigenous deposits, including sandstones with
clayey and carbonate cement, siltstones, clays,
as well as coal interbeds and bioturbation tex-
tures. The Valanginian deposits are dominated
by carbonate rocks: limestones, dolomites, and
anhydrites. In the Upper Cretaceous section, an
increase in the proportion of carbonate rocks is
observed, reflecting changes in sedimentation
conditions.
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Fig. 1. Overview map of the region indicating the location of the studied fields: 1. Karaton; 2. Karasor; 3. Akkuduk; 4.

Dosmukhambetovskoye; 5. S. Nurzhanov
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Based on lithological and sedimentological
analysis of core samples, four main depositional
environments were identified in the studied well
sections: marine environment, marine carbonate
environment, arid coastal zones and evaporites,
and deltas. These environments include a range
of facies associated with wetlands, shallow and
deep shelf, evaporites, delta plains, delta chan-
nels, delta fronts, and prodelta. All identified fa-
cies are characterized by relationships based on
lithological and textural features of the core (Pro-
nin, 2023).

Sea level fluctuations in the studied region
were influenced by factors that determined the
complex sedimentation dynamics and paleogeo-
graphic evolution of the region.

Global factors:

During the Jurassic-Cretaceous period, global
transgressions and regressions occurred, associ-
ated with the breakup of the supercontinent Pan-
gaea, the formation of new oceanic basins, and
changes in ocean water volume (Hagq et al., 1987).

Massive emissions of carbon dioxide into the
atmosphere (volcanic activity, mantle degassing)
caused a greenhouse effect, contributing to polar
ice melting and rising sea levels (Hallam, 1992).

Fig. 2. Part of the scheme of structural and tectonic zoning
of the Mesozoic complex (Boranesckuii u ap., 2002) 1.
Isohypses of the base of the Jurassic complex (V reflecting
horizon); 2. Boundaries of structural elements; 3. Struc-
tural relatively elevated zones: 1-a — Martyshinskaya, 1-b —
Nizhneuralskaya, I-c — Karagayskaya, 1-d — Sagizkaya; I-
e — Karaton-Tengizskaya, I-f — Prorvinskaya, 1-g — Shu-
barkuduk-Akzharskaya

In the Jurassic and Cretaceous periods, the
climate was predominantly warm and humid,
promoting intense weathering and increased sed-
iment supply to basins (Skelton et al., 2003).

The movement of lithospheric plates and the
formation of new oceanic ridges (e.g., the Atlan-
tic) led to changes in the volume of oceanic ba-
sins and, consequently, eustatic sea level fluctu-
ations (Miller et al., 2005).

Regional factors:

Intense subsidence and uplift within the ba-
sin, associated with fault activation and salt tec-
tonics, influenced local changes in basin level
(bapen6aym, 2002).

The formation of the Karaton-Tengiz uplift
system and the Prorva zone created barriers to
sedimentation, leading to the differentiation of
the basin into sub-basins with varying sedimen-
tation regimes (BosikoBa u nip., 2010).

The influx of large amounts of terrigenous
material from surrounding highlands (e.g., the
Ural orogen) contributed to basin filling and local
sea level changes (I"abaymun u ap., 2008).

Carbonate sedimentation in shallow marine
environments (e.g., on uplifts) created marker
horizons reflecting periods of sea level stabiliza-
tion (3opuna, 2016).

Changes in river discharge and erosional ac-
tivity, depending on climate, influenced the vol-
ume of sediment supply and, consequently, basin
dynamics (Alsharhan, Nairn, 1997).

Materials and Methods

The study was based on core material from 15
wells across five fields (Karaton, Karasor, Ak-
kuduk, Dosmukhambetovskoye, and S.Nurzha-
nov) with a total length of 1,331.81 meters (Fig. 1).

Periodic salinization or freshening of the ba-
sin, related to changes in connectivity with the
Global Ocean, could also affect water levels.

For the reconstruction of transgressive-re-
gressive and progradational- retrogradational cy-
cles, data from lithological core analysis, facies
interpretation, and well-logging (geophysical
well logging, GWI) were used. Based on se-
quence stratigraphy methods (I"abaymus u ap.,
2008), the following patterns were identified:

« Changes in grain size upward through the
section, reflecting sedimentation cyclicity.
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 The nature of well-logging curves (gamma
ray, spontaneous potential) showing trends of de-
creasing or increasing environmental energy.

« The presence of marker horizons, such as
coals (indicators of regression) and carbonate
rocks (indicators of marine transgressions).

Based on these data, transgressive-regressive
cycles were identified and summarized, allowing
for the reconstruction of sea level changes during
the Jurassic-Cretaceous period. Zones of local

sea level fluctuations leading to aggradational
cyclicity were established (3opuna, 2016). A
composite section of cycles for the studied fields
was constructed, reflecting the spatiotemporal
variability of sedimentation (Fig. 3).

Based on the identified relative changes in
shoreline levels from well sections, using well-
logging curves and core data, the Mesozoic-Ce-
nozoic cycle diagram was compared with the
generalized results, as shown in Fig. 4.
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displacement in the Jurassic-Cretaceous periods in the studied deposits
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The analysis of the obtained data allows us
to conclude that significant fluctuations in global
sea levels occurred in the studied area during the
Jurassic-Cretaceous period. Frequent changes in
transgressive-regressive cycles in certain inter-
vals indicate the presence of aggradation cy-
clicity, driven by local factors that may deviate
from global sea level trends. The comparison of
cycles and relative sea level changes suggests
that the main trend of sea level changes in the
studied area generally aligns with global patterns.

Results and Discussion

Paleogeographic conditions in the Jurassic
period were characterized by arid climates and
continental settings, while during the Cretaceous
period a significant marine transgression was
recorded. However, the frequent sea level fluctu-
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KOJEBAHUS YPOBHSI MUPOBOI'O OKEAHA IOTO-BOCTOYHOM YACTH
NPUKACIHICKOM BIIAJIMHBI B FOPCKO-MEJOBOM INEPUO |
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Pe3tome. ViccnenoBanue kojebaHuil ypoBHsI MOPS B FOT0-BOCTOUHOM YacTu Kacnuiickoro 6acceliHa Ha pyOexe 1op-
CKOTO M MEJIOBOT'O NEPUOIOB JIAeT KIIFOUEBOE MPEJICTaBIeHHE O Malieoreorpaduyeckoii 3BOJIIOIMN PETHOHA U ero Hedre-
ra3oBOM IOTEHIMAIE. AHAIN3 KEPHOBOrO MaTepHaia U3 MECTOPOIKACHUIN HCCIIEAyEeMOro PErioHa, MO3BOJIUIT BBISIBUThH
YEeTKHE JIUTOJIOTHIECKHE MOCIE0BATEIHHOCTH, BKITFOUAIOIINE MTECUAHUKH, TIIMHUCTHIC CIIAHIIBI, H3BECTHSAKA U HBAIO-
PHUTBI, KOTOPBIE OTPAYKAIOT JTUHAMUYHBIC YCIOBHS 0CAKOHAKOIUICHHSI — OT MEIKOBOIHBIX IIETH(POB IO SBAIIOPUTOBBIX
0acceifHOB U JIENBTOBBIX CHCTEM. DTH U3MEHEHHUS OBUIH O0YCIIOBICHBI COUYCTAaHUEM TIIOOAThHBIX (PAaKTOPOB, TAKHX KaK
pacman Ilanren, ycuieHHe aKTHBHOCTH CPEIUHHO-OKEaHMYECKUX XPeOTOB M KIIMMAaTHYEeCKHe KojeOaHWs (Hampumep,
MAPHUKOBBIE YCIOBHS MEJIOBOTO MEPHOJIa), a TAK)KE PETHOHAIBHBIX MPOIECCOB — TEKTOHHYECKOTO MOTPY)KSHUS, ABH-
JKCHUS COJISIHBIX KYTIOJIOB M MIEPUOTUUECKUI MPUBHOC 00JIOMOYHOTO MaTepHaa ¢ MPIICTAIONIUX PeruoHoB. [locienosa-
TEBHOCTh YKa3bIBACT HA BHICOKOPA3PEIIAIOIINE TPAHCTPECCUBHO-PETPECCUBHBIC IIUKIIBI, TIOYCPKUBAIOIINE PE3KHE pa3-
JUYUS MEXIY IOPCKHUM M MEJIOBBIM Nepuonamu. B rope mpeobiaganm KOHTHHEHTAIbHbIE, 03€pHBIC U aJITIOBHAJIBHBIC
PaBHUHHBIC YCJIOBHA C KPATKOBPEMEHHBIMHU MOPCKUMHU BTOPXKCHUAMU, TOI'/Ia KaK B MEJTYy MTPOU30ILIA TPOAOJIKUTEIIbHASA
MOpCcKasi TpaHcrpeccus, mpuBeAmas K GopMupoBaHuio kapOoHaTHEIX TaThopM. ONHAKO JIOKaJbHBIE PErPeCcCUBHBIC
SMM30/Ibl YKA3bIBAIOT HA MIEPUOINICCKYIO U3OJIIHI0 OacceiiHa, BO3MOXKHO, H3-32 TEKTOHHYECKHX 0aphepOB MM IBCTA-
TUYECKUX MMOHMKCHUH YPOBHS MOPS, YTO YCIOKHIET PEKOHCTPYKIMH ajieocpe]]. McecnenoBanue mogdaepKkuBacT BaXHOE
B3aMMOJICHICTBHE II00ANTBHOM YBCTATUKU U PETHOHATBHON TEKTOHUKH MPY MOJICITHPOBAHUY APEBHUX U3MCHCHHUI YPOBHS
Mopsi. Takol KOMILICKCHBIH OX0JT K MOJICITH, IIOBBIIIAET TOYHOCTH MaJeoreorpagpmIecKix peKOHCTPYKIUN U yITydIIaeT
MIPOTHO3UPOBAHNE Ka4eCTBA KOJUIGKTOPOB M paclpeieieHuss (IIOHI0YIOPOB. DTH Pe3yIbTaThl 0COOCHHO LECHHBI IS
He(pTera3zoBoil pa3BeKH, MOCKOJIBKY IIOMOTAIOT BRISBISTH CTPATUTpaHUICCKIE JTIOBYITKA W ONITUMH3UPOBATH OYPEHUS B
HCCIIeAyeMOM perroHe. JlanpHeiie neeeJ0BaHus, TOOJIHEHHBIE OnocTpaTurpadueil 1 130TOMHOE TaTUPOBAHUE, T103-
BOJIAT YTOYHUTH XpOHOCTpaTI/IFpa(bI/I‘IeCKI/IC CXEMBI U CHU3UTDH HEOIIPEACITICHHOCTH ITPU OILICHKE PECYPCOB B AaHAJIOTUYHBIX
OacceifHax.

Knrwouesuvie cnosa: I[lpukacnuiickas énaouna, 10pCcKO-meno8oti nepuoo, Koreobauus Mupo8o2o oKeauda, mpanHcepeccuu-
pezpeccuu, 0caoKoHaKonjenue, nanieoceozpagpus, KoaieKkmopsi
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YURA-TOBASIR DOVRUNDO XOZORYANI COKOKLIYIN CONUB-SORQ HiSSOSININ
DUNYA OKEANI SOVIiYYOSININ DOYiSMOSi

Pronin N.A.
«KMG Engineeringy MMC-nin Atirau filiali, Qazaxistan Respublikasi
060097 Atirau vilayati, Atirau §., Nursaya mr., prospekt Elorda, bina 10: n_pronin@bk.ru

Xiilasa. Yura-Tobasir dovriiniin kegidindo Conub-Sargi Xozar hovzasinds bas veran doniz saviyyasinin doyiskon-
liyinin aragdirilmasi regionun paleocografi tokamiiliinoe va karbohidrogen potensialina dair mithiim moalumatlar1 ehtiva
edir. Homin hovzanin asas neft vo qaz yataqlarindan gétiiriilmiis kern niimunalori otrafli tohlil edilorok, dayaz doniz
selflorindon baglamig sobxa tipli evaporit hovzalarins va fluvio-delta sistemlorine gador dinamik ¢okiintii miihitlarini oks
etdiron qumdaslarindan, gilli sistlordon, shongdaslarindan vo evaporitlordan ibarat forgli litoloji sekvenslor miisyyon
edilmigdir. Belo variyasiyalar Pangeyanin parcalanmasi, orta okean silsilalorinin foaliyyatinin giiclonmasi va iglim
doyisikliklori (masalon, Tobasir dovriindo istixana soraiti) kimi genigmiqyash qlobal amillorin, hamginin ¢6kmo,
halokinez (duz giinbazlarinin haroksti) va yaxinliqdaki qalxmis arazilorden epizodik olaraq klastik materiallarin daxil
olmasi kimi regional tasirlorin kombinasiyasi naticasinds bas vermisdir. Sekvens stratigrafiyasi Yura vo Tobasir dovrlori
arasinda koskin forglari vurgulayan yiiksok rezolyusiyali transqressiv-reqressiv dovrlori askar edir. Bels ki, Yura dovrii
qisa middatli doniz transqresiyalari ilo miisayiot olunan geyri-daniz, gél vo alliivial diizenlik soraiti ilo xarakterizo olunsa
da, Tabasir dovriinds uzunmiiddotli doniz transqressiyasi bas vermis vo genis karbonat platformalarinin inkisafina sabab
olmusdur. Lakin, lokal reqressiv epizodlar, ehtimal ki, tektonik mahdudiyyatlor va ya evstatik doniz saviyyasinin enmasi
naticasindo hovzonin araliglarla mohdudlasdigini gostorir ki, bu da paleh6vzo miihitinin rekonstruksiyasinu ¢atinlosdirir.
Tadqiqatimiz qadim doniz saviyyasinin dayisikliklorinin modellagdirilmasindo global evstaziya v regional tektonikanin
kritik garsihigli olagesini 6n plana ¢ixardir. Bu ciir inteqrasiya olunmus modellor paleocografi rekonstruksiyalarin
doqiqliyini artirir vo kollektor keyfiyyatinin va 6rtiik siixurlarinin paylanmasiin prognozlagdirilmasini yaxsilasdirir. Belo
tapintilar, xiisuson do Tengiz-Kasaqan regionunda stratiqrafik talolorin miisyyonlosdirilmasine vo gazma ilo bagh
hodoflorin optimallagdirilmasina imkan yaratdigi ti¢iin karbohidrogenlorin axtarisinda xiisusils alveriglidir. Biostratigrafik
zonalagdirma va izotop kimi slava tadqigatlar analoji hovzalor tiglin resurs qiymatlondirilmasindaki geyri-miioyyanliklori
azaldarag, xronostratigrafik manzaroani tokmillosdirs bilor.

Acar sozlor: Xazaryani ¢okaklik, yura-tabagsir dovrii, diinya okeanimin dayigmasi, transqressiya-reqressiya, ¢okiintii-
toplanma, paleocografiya, kollektor
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