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STRATIGRAPHIC MODEL OF THE MESOZOIC AND
CENOZOIC OF THE WESTERN BLACK SEA BASIN

Detail stratiphication of the Mesozoic and Cenozoic of the Western
Black Sea Basin has been carried out on the base of biostratigraphic, litholog-
ical, geophysical and seismic stratigraphy methods, and interpretation of the
available data. Stratigraphic charts of the Mesozoic and Cenozoic deposits
have been created. Sections are working out-in detail and the peculiarities of
the spatial and temporal structure of productive Mesozoic and Cenozoic de-
posits complex is taking into account. Regional stages, series, formations and
packets have been allocated. Their correlation with International Stratigraphic
Chart has been established. Their differences and similarities are demon-
strated on the base of the correlation of Mesozoic and Cenozoic deposits of
the northwestern shelf of the Black Sea. -

The Mesozoic-Cenozoic sedimentary complex of the Western Black Sea
Basin (WBSB) is represented by the Quaternary (1-3 km), Pliocene (0,5-
1,2 km), Oligocene-Miocene (3-5 km), Paleocene-Eocene (3:6.km) and
Cretaceous deposits of 16-km total thickness. This sedimentary complex has
rather complicated structure and during its existence underwent numerous
rebuilding of tectonic plans, inheritance of superimposed structures and
inverse movements. The thickness of the Cenozoic deposits, which fill
the deep-sea basin, gradually decreases from the center to its edges.
The flexure amplitude of the bedding surface increases from recent sediments
to old ones: for the base of the Quaternary it does not exceed 2 km, for
the top of Maikopian it is 3:4 km, for the Eocene — 5-6 km, and for the base
of Paleogene — 7-8 km. Undoubtedly, this points to a long-term and gradual,
on the whole, consedimentary downwarping of the basin during the Cenozoic.
Adjacent to the continental slope of the Western Black Sea Basin with its
shelf occurs in the 100-200 km interval (Odessa area) and has a complicated
geologic structure.

The Alpine structural-formation complex consists of the Krylovsky
Trough, Kiliya-Zmeiny Uplift Zone, Marginal Escarpment, Karkinita —
Northern Crimean Trough, and Kalamita — Central Crimean Uplift Zone
(fig. 1). :

The structure of the Mesozoic-Cenozoic sedimentary complex is of special
interest, because sediments of the Lower and Upper Cretaceous, Paleocene,
Maikopian and Neogene are promising for gas and oil. Thus, in the Karkinita
North Crimean Trough the most part of explored and supposed hydrocarbon
reserves is concentrated.
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1 Institut of geological sciences NAS
Translated by Yu. Chernenko

55



TEOQJIOTUA 4 TOJIE3HBIE UCKOIIAEMBIE MUPOBOI'O OKEAHA

Black sea northewes] shislf

Marginat
Escarpment -

Western Black sa3 basin
Fig. 1. Tectonic map and seismic section of the Northwestern Black Sea (by “Sevmorneftegeofizika” [10])

Considerable thickness of sedimentary deposits, presence of clayey-
carbonaceous rocks, reservoir rocks, fluid traps and structural forms
determine a high resource potential of the region.

Taking into consideration the riftogenic nature of the Black Sea Basin,
considerable thickness of sediments and favorable conditions for hydrocarbon
accumulation, we can consider the continental slope also to be highly
promising.

In this aspect, a creation of a chronostratigraphic model of the Mesozoic-
Cenozoic sedimentary complex of the Black Sea shelf and continental slope,
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reconstruction of sedimentation evolution, determining of space-time
regularities of the facies distribution of especially productive rock masses,
acquires a special importance as a basis for sedimentary and lithogeodynamic
models,

The analysis of modern stratigraphic data testifies to the heterochronism
and heterogeneity of the Black Sea northwestern shelf and adjoining
continental slope. The Mesozoic sequence is represented by three systems.
The stratigraphy of the Triassic and Jurassic is not studied well enough, but
that of the most spread Cretaceous and Cenozoic deposits, due to their
perspectivity, is studied better. On the continental slope, the Triassic-Lower
Jurassic deposits are represented by terrigenous-flysch and flysch-like facies,
those of the Middle Jurassic — by interbedding of sandstones, siltstones
and mudstones with gravellites and tufas, and those of the Upper Jurassic
— predominantly by deep-gray argillites, organic limestones, marls, and
clays. The Lower Cretaceous sediments of the northwestern shelf and
continental slope are characteristic terrigenous and clayey rocks, and
the Upper Cretaceous deposits are characteristic carbonate rocks. Preliminary
interpretation of geologic-geophysical evidences and detailed paleontological
and lithological study of Cretaceous-Cenozoic sediments of the shelf anticline
uplifts proved a complicated mosaic structure of the Cenozoic lithofacial
complexes.

To develop a stratigraphic model, the available biostratigraphic data
on various fossil groups was considered, core samples were reinterpreted on
microfaunal evidences, the actual paleontological base was analyzed, and
stratification of the Mesozoic-Cenozoic sections was revised for all structures
of the NW shelf and adjacent territories. At this, biostratigraphic data were
correlated with lithological and geophysical evidences.

The created regional stratigraphic schemes of the Cretaceous, Paleogene,
Neogene, and Quaternary systems and recognized main development stages
of the NW shelf of the Black Sea are based on the integral analysis of
geological-geophysical data and comprehensive stratigraphic division of the
Mesozoic and Cenozoic sediments [3-6, 10, 15, 19, 26, 29, 40-42]. The
correlation with coeval formations of adjacent regions shows similar and
different features of the NW shelf and another structures of the Crimean-
Caucasian region.

MESOZOIC. CRETACEQUS SYSTEM. For the stratigraphic division
of the Cretaceous of the NW Black Sea shelf and development of stratigraphic
schemes, the international “biological” standards were used, which were
incorporated into the chronostratigraphic scheme of Western Europe [13].
To determine the limits of stratigraphic divisions, standard logging data
were used too.

The oldest sediments penetrated by boreholes on the NW Black Sea
shelf are the Lower Cretaceous rocks. They were drilled in the small number
of boreholes. The most complete section of the Lower Cretaceous formations
(Barremian-Albian) was found only in one borehole — Olimpiyska-400. The
rest of boreholes, as re-interpretation of the available data demonstrated,
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were stopped in the Upper Albian rocks (another investigators dated those
formations as Triassic or Jurassic) {fig. 2).

The Upper Cretacecus sediments are drilled almost in all structures of
the NW Black Sea shelf.

Three structural-facial districts (SFD) are recognized on the NW Black
Sea shelf on the features of stratigraphic and lithological composition and
development character (see the Scheine): Olimpiysky, Framing structures of
the Karkinita Trough, and Karkinita Trough. The boundaries of the districts
are of tectonic nature.

The Olimpiysky SFD occupies the western part of the Marginal
Escarpment in the western part of the shelf. In its boundaries, the Lower
Cretaceous sediments are represented by the Upper Barremian, Lower and
Middle Aptian, Middle (?) and Upper Albian, sedimentation breaks are in
the Late Aptian and Early Albian. The Upper Cretaceous sediments are the
Lower and Upper Campanian. Sedimentation breaks are in the Cenomanian;
Turonian, Coniacian, Santonian, and Maastrichtian.

The Framing structures of the Karkinita Trough SFD includes the
Kalamita Rampart and a number of uplifts (Odessa, Bezimenne, Flangove,
Karkinita, Southern Flank, Eupatoria, etc.), which are different in the
completeness of the cretaceous secfion {7, 10]. The Lower Cretaceous
formations are represented by the Upper Albian (microfaunal zones Rotalipora
appenninica, R. ticinensis and R. subticinensis. The Upper Cretaceous
sediments are rocks of the Lower Cenomanian, Campanian and Maastrichtian.
Sedimentation breaks are in the Turoniag, Coniacian, and Santonian.

The Karkinita SFD occupies properly the Karkinita Trough. The Lower
Cretaceous sediments are there the Middle and Upper Albian (zones Rotalipora
appenninica and R. ticinensis). The Lower cretaceous formations in that
district are of all ages of the Upper Cretaceous. A sedimentation break of
tectonic nature is observed at the boundary of the Upper Cenomanian —
Lower Turonian; it is a rather thick redeposited sequence (up to 100 m).

LOWER CRETACEOUS. The Lower Cretaceous sediments are composed
mainly of terrigenous rocks, at some stratigraphic level with significant
content of tuffaceous and volcanogenic matter. The boreholes penetrated
over 1,000-m thickness. In the majority of the sections, the detailed
stratigraphic division is possible at the level of stages and zones.

The most complete section of the Lower Cretaceous in the district and
within the NW Black Sea shelf is drilled by b/h Olimpiyska-400 that is
situated in the western part of the Marginal Escarpment. The Barremian,
Aptian and Albian rocks, which lithological compesition is mostly similar to
those in Fore-Dobrogea, represent it {2, 24].

On the rest of the shelf that is probably bounded from the Olimpiysky
SFD by the Odessa Fault, the Upper Albian rocks are drilled mainly.

Barremian stage. The Barremian sediments on the NW Black Sea shelf
are recognized only in the Olimpiysky District; their total thickness is 650 m.

The lower portion of the Upper Barremian consists of dark grey to
black non-carbonaceous mudstone with 3 Conorotalithes cf. bartensteini Be t
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t., C. aff. sigmoicostus D a m, Gavelinella cf. barremiana B e t t., Lamarcina
cf. lamplugi (S c h er 1.), Ophtalmidium cf. gaultinum D a m, Quinqueloculina
minima T a p p., Globuligerina cf. tardita (A n t).

The upper part of the Upper Barremian is interlayering limy siltstone,
limy-silty clay, silty limestone with foraminifers Lenticulina cf. eichenbergi
Bart.et Bran d., Globuligerina tardita (A n t.), Gavelinella barremiana
B e t t. and nannoplankton Micrantholithus obtusus, Discorhabdus ignotus,
Manivitella pematoidea, Lithraphidites carniolensis, Braarudosphaera
regularis, Nannocomus sp.

‘Aptian stage. The Aptian sediments in the considered region are
represented by two substages — Lower and Upper. The Lower one consists of
limy clay, siltstone, limestone with foraminifers Gavelinella suturalis (M y a
t 1.), Hedbergella aptica (A g a 1.). Over, a thin interlayering occurs — silty
clay -and clayey-limy siltstones with foraminifers Gavelinella cf. intermedia
(Berth.), Leupoldina cf. protuberans (B o0 111), Globigerinelloides algerianus
(D a'm) and Orbitolinidae.

..~ These sediments transgressively covers the Barremian sediments and
are overlaid by the Middle Albian rocks with break.

© Albian stage. The Albian sediments are widespread on the NW Black
Sea shelf and adjacent territories. They are represented by terrigenous-
carbonate formations, less often by volcanogeniec and volcanogenic-
sedimentary. Their thickness increases southward from few meters to 530 m
in the Odessa Fault zone. Almost everywhere they transgressively occur
over older rocks. They are covered (conformably or with break) by the
Cenomanian deposits, less often younger rocks.

Till the last time the age of these sediments was disputable on geological
and geophysical data — from Jurassic to Albian. Qur investigations have
shown and faunistically proved that they belong to the Upper Albian.

UPPER CRETACEQUS. The Upper Cretaceous deposits are widespread
on the NW Black Sea shelf. All six stages represent them. The rock
composition is mainly carbonate, and in the top and especially in the bottom
of section often terrigenous. Their thickness ranges between hundreds to
2,000 m. The three-member division is reliably proven for the Campanian
and Cenomanian stages. In some cases zones are recognized, less often an
undivided sequence of large stratigraphic volume [25 et al].

Cenomanian stage. Cenomanian sediments are widespread in the region
under consideration. They are marl, limestone, sandstone, which
transgressively, less often without break occur over Upper Albian deposits
and mostly discordantly are covered by the Turonian rocks Their thickness
varies from terms of meters (near northern margin of the shelf up to 658 m
in the Mikhailovka Depression.

The stage volume is mainly reduced. Only in the deepest parts of the
mentioned above depression all three substages can be recognized.

Turonian and Coniacian stages. The Turonian stage is composed of
light grey solid limestone, fractured, with Marginotruncana schneegansi B
o 111i, Praeglobotruncana imbricata (M o r n.) and Eiffilithus eximius. The
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Turonian sediments with discordance (probably, tectonic) occurs on the Upper
Cenomanian rocks and with break under Upper Coniacian ones.

The Coniacian sediments form a sequence of light grey massive limestone,
fractured, with sutures and stylolites. They contain the typical Coniacian
nannoplankton species, Micula staurophora and Upper Coniacian foraminifers
Gavelinella infrasantonica (B al a k h m.) etc.

Santonian stage. These rocks within NW Black Sea shelf are light grey
porcelain-like easy silicified limestone with Gavelinella infrasantonica B a1
a k h m., Stensioina granulata granulata (O 1b.), S. cf. granulata perfecta
K o ¢ h., Osangularia whitei whitei C a r b. and Lucianorhabdus cayeuxii.
The maximum thickness of the Santonian deposits is about 628 m. The
Santonian rocks mostly conformably rest over the Coniacian and are covered
by the Campanian. '

Campanian stage. The Campanian rocks occur over large areas on the
NW Black Sea shelf. They are mainly limestones with foraminifers
Globorotalites emdyensis V a s s., Cibicides aktulagayensis V a s s., Brotzenella
cf. menneri (K e l1.), Globotruncana morozovae V a s s. and nannoplankton
Broinsonia parca constricta and Prediscospaera stovery. The deposits
discordantly cover the Upper Santonian and are overlaid, conventionally, by
the Paleocene formations. .

Their thickness is about 600 m. The Campanian rocks form three
substages, the Middle and Upper ones are most spread. In both cases, two-
member division is possible.

Maastrichtian stage. These sediments are also widespread on the NW
Black Sea shelf. They are various limestones, less often marl and limy
sandstone, or interbedding of those rocks with foraminifers Rugoglobigerina
rugosa O r b., Pseudotextularia varians R z e h., Angulogavelinella caucasica
V a s s. and nannoplankton Uniplanarius trifidus and Nephrolithus frequens.
The maximum known thickness is 450 m [23].

CENOZOIC. PALEOGENE SYSTEM. PALEOCENE. The Belokamenkian
regional stage (Lower Paleocene, Danian) is defined in the Paleocene, which
consists of the Gromovo suite with two subsuites: lower and upper ones [10,
18, 23]. By plankton foraminifers and nannoplankton, the age of the stratons
is substantiated, and a correlation is made with divisions of the International
Stratigraphic Scale. It has been proved that the Belokamenkian regional
stage is diachronous: the Early Paleocene — the dawn of the Late Paleocene.
The development periods of the Paleocene basin are reflected in it: Danian
(Early — Late), relatively long (~3,8 Ma); and Zelandian, which duration is
not over ~ 1 Ma. Inthe Katchian regional stage (Upper Paleccene, Zelandian,
Thanetian), the Lazurnoye suite up to 200 m thick is defined, which has
three-component structure (fig. 3).

The Paleocene formation is characterized by a complicated spatial-temporal
structure that reflects various sedimentation stages under different conditions
depending on the morphology and mobility of the basin’s bottom and its elements
(shelf “zone, continental slope) as well as sedimentation cyclicity with
sedimentation cycles of various rank of the corresponding stratons. '
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EOCENE. Bakhchisaraian regional stage (Lower Eocene, Ypresian). A fea-
ture of the Okunevka suite is prevailing in the section greenish-grey clay, marl
and grey limestone (up to 170 m thick). The Bakhchisarain time was the begin-
ning of new stage of the transgression sedimentation cycle, carbonate-clayey on
deep water, relatively steady shelf locations of the marine basin, where geomor-
phological, tectonic, and hydrological agents did not have a discrete influence
over sedimentation processes. The marine transgression northward was insignif-
icant that was evidenced by the absence or low thickness (up to 10 m) of lime-
stone-spongolite sediments in boreholes on the adjacent lands near the Black Sea.

Simferopolian regional stage (Middle Eocene, Lutetian). The
Simferopolian suite consists of two lithocomplexes: marl-limy-clayey (lower),
siltstone-siderite-clayey. During that development stage of the Eocene basin,
changes in the sedimentation conditions happened on the northwestern shelf,
when sediments (spongolite, opoka) accumulated under conditions of relatively
cooling water masses and transgression-regression fluctuations. .

Novopavlovkian regional stage (Middle Eocene, Lutetian). The
Novopavlovka suite is characterized by prevailing silica-carbonate-clayey rocks
with siderite in the lower portion of the section, and limy-marl-clayey
sediments in the upper one.

Kumian regional stage (Middle Eocene, Bartonian) is a peculiar thick
formational complex of the upper part of the Middle Eocene that occurs in
the Crimean-Caucasian region and is a rather characteristic straton within
the northwestern shelf, The Kuma suite, which corresponds in its volume to
the Kumian regional stage, consists of greenish-grey and grey-brown marl
with interlayers of carbonate clay and siltstone. A presence of rhythmites is
a feature of the Kumian regional stage. The Middle Eocene accumulation of
clayey-carbonate and carbonate muds had a clear cyclic tendency, when in
the end of each of time intervals mentioned above (Simferopolian,
Novopavlovkian, Kumian), carbonate forming gradually increased. The
recognized breaks in sedimentation reflect the critical stage in the regional
development and complete the transgression-regression cycle.

-Almian regional stage (Upper Eocene, Priabonian). The Alma suite is a
marl-clayey formation with characteristic lamination both the rocks and bios.
Their matter composition evidences that in the Late Eocene time mainly
abyssal low-carbonate-clayey mud accumulation prevailed on the northwestern
shelf of the Black Sea under steady hydrodynamic and mainly reduction
physical-chemical conditions. Comparisons of the Alma suite of the shelf
and adjacent northern coastal regions and Crimea demonstrate the different
biolithofacial conditions and rather individual development history of those
regions. In the same time, an analysis of the taxonomic composition of
foraminifers and regularities of their distribution in the Almian section of
the NW shelf demonstrates that they have many common with foraminiferal
complexes from sediments of the Popele and Bystritsa suites (Ukrainian
Carpathians), with which significant hydrocarbon accumulations are related.

OLIGOCENE. The stratigraphic structure of the Oligocene of the NW
shelf consists of three transgression-regression cycles. Those are regional
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stages in the stratigraphic scheme: Planorbelian, Molotchnaya, Kerleutian,
and in part Caucasian. From biostratigraphic data, the age of the Planorbelian
and Molotchnaya regional stages is Rupelian, and that of the Kerleutian is
Chattian. Generally, the age range of the Maikopian rock complex covers the
Rupelian-Burdigalian (the Oligocene-Lower Miocene) [20].

The Planorbelian regional stage (Lower Oligocene, Rupelian) is
determined in the volume of the Planorbelia suite with two subsuites.
Planorbelian sediments occur everywhere on the shelf, and we found them
on the continental slope [6, 9]. On seismostratigraphic data their thickness
reaches up to 1,500 m.

Molotchnaya regional stage (Lower Oligocene, Rupelian). The
Molotchnaya suite is represented by interlayering clay, siltstone, sandstone,
and siderite rocks. .

- Kerleutian regional stage (Upper Oligocene, Chattian). Two subsuites
are recognized in the volume of the Kerleut suite. The lower one consists
mainly of dark grey, almost black clay, the upper one is an interlayering of
clay, siltstone, sandstone [11, 17].

An analysis of the biolithostratigraphic and structural tectonic
constituents shows that the Oligocene sediments of the Southern Oil-Gas-
Bearing Province are in a joint zone of different paleosedimentological
districts. If the NW shelf is a typical relatively marine basin of average
salinity with typical biocoenotic groups of planktonic and benthic
microorganisms that northward their substitution is observed with shallow-
water marine brackish biocoenoses, which characterize a morphostructurally
differentiated basin with different conditions of sedimentation and different
history of geological development.

"NEOGENE SYSTEM. MIOCENE. Proceeding from the analysis of the
Neogene:section of the Black Sea’s NW shelf and its correlation with sections
of adjacent territories, the model of stratigraphic structure was created for
the first time, and the recognized stratons of the regional stage rank is
described: Caucasian and Bathysiphonian of the Lower Miocene; Tarkhanian,
Chokrakian, Karaganian, Konkian of the Middle Miocene, and Sarmatian of
the Middle-Upper Miocene; Meotian, Pontian, Kimmerian, Kuyalnikian of
the Upper Miocene-Pliocene. The facial and spatial-temporal changes of
chronostratigraphic divisions were cleared for the NW shelf and continental
slope of the Western Black Sea Depression. In the supposed stratigraphic
scheme for the Neogene, the Mediterranean Neogene scale was used as
international, aspects for substantiation of the stratigraphic divisions were
considered for the Eastern Parathetys and its constituent part — the Neogene
of Southern Ukraine [1, 20, 27-31].

Caucasian regional stage (Lower Miccene, Aquitainian). We
conventionally relegate the upper potion of the section of the Upper Kerleut
subsuite and the lower part of the Illitchevsk suite to this regional stage.
The upper part of the Upper Kerleut subsuite is clayey-siltstone thin-laminated
rock complex with penurious foraminifer complex. The section is gradually
substituted with dark grey clay of the Illitchevsk suite with rare benthic
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foraminifers in its lower part, where sponge spicules, diatoms and piritized
fish skeleton remnants prevail, which give very problematic dating of the
sediments. The Caucasian regional stage on the available evidences is
diachronous — Chattian-Aquitanian. Therefore, the conventionality of the
Miocene-Oligocene boundary in the sections of the NW shelf clearly reflects
the general discussion character of the boundary in the Eastern Parathetys
[21, 28].

Bathysiphonian regional stage (Lower Miocene, Burdigalian). The
INlitchevsk suite corresponds to this regional stage on the NW shelf. It is
represented by interlayering greenish-grey sandy clay, non-carbonate siltstone
with siderite, dark grey clay (easy carbonate and carbonate). The
Bathysiphonian regional stage corresponds in Plain Crimea and coastal regions
to the Sakaraulian and Katsakhurian regional stages with Arabat, Korolevo,
Chernobaivka suites and Komrat and Karzhin layers. The age of the
Bathysiphonian regional stage is Early Miocene.

. +Tarkhanian regional stage (Middle Miocene, Langhian). Its sediments
occur in. sections of the almost all boreholes on the shelf and continental
slope of the Black Sea. They with break cover the Maikopian sediments and
are covered by carbonate-clayey Chokrakian-Karaganian-Konkian deposits.
They are interlayering greenish-grey, dark grey clay, siltstone, marl. Clay
sometimes contains an admixture of siltstone, easy carbonate or non-carbonate.
Their visual appearance is similar to the Maikopian ones. Foraminifers and
nannoplankton evidence that the Tarkhanian regional stage spans the end of
the Early — Middle Eocene. :

Chokrakian, Karaganian, Konkian regional stages (Middle Miocene, top
of the Langhian — Serravallian) have been drilled known on numerous
structures of the NW shelf and Western Black Sea Depression. Due to limited
volumes of core samples, it is today impossible to recognize each of these
regional stages on the shelf through their biological, lithological and
geophysical features. Therefore, a non-divided clay-limestone sequence is
shown in the scheme (Fig. 3), which are clearly traced as an uniform
formational complex. On the shelf, Marginal Escarpment, continental slope
of the Western Black Sea Depression, the Chokrakian-Karaganian-Konkian
sequence consists of grey, light, cavernous limestones with shell detritus,
interlayers of siltstone and massive dark grey marl. The thickness of the
sequence is up to 250 m. The age of the Chokrakian, Karaganian, Konkian
sediments is Middle Miocene.

Sarmatian regional stage (Middle-Upper Miocene, Upper Serravallian
— Lower Tortonian) is penetrated almost in all boreholes on the NW sghelf
and dragged on the continental slope of the Black Sea.

Geophysical data enable to recognize three lithostratons almost on all
uplifts. The lower one is dark-colored clay-siltstone with rare limestone and
sandstone interlayers. The middle lithostraton is limestone-clay with
significantly increased content of organogenic-detritic limestone, with
characteristic greenish-grey color of clay. The upper lithostraton is clayey
— interlayering of dark grey carbonate clay, marl with and without
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carbonates, siltstone and limestone. The thickness of the Sarmatian sediments
ranges between 50 and 560 m.

Different notions exist about age of the Sarmatian regional stage. If
the majority of geologists accepts the Late Miocene that the newest
examination suppose to date the Sarmatian as the end of Middle Miocene
(Serravallian) — Late Miocene (Tortonian) that embraces the interval of 9,6-
12,8 Ma [13]. L.e., the duration of the Sarmatian is 3,2 Ma.

The Meotian regional stage (Upper Miocene, Tortonian) has been drﬂled
in fact on all uplifts of the NW shelf. Its section consists of interlayering
limestone, clay, 20-400 m thick. The Meotian sediments cover with break
the Miocene, Oligocene rocks and occur beneath the Pliocene-Quaternary
ones. From plankton foraminifers and nannoplankton [8] the Lower Miocene
(Tortonian) age is justified for the Meotian formations of the NW shelf and
continental slope, which accumulated during 1,9 Ma. :

Pontian regional stage (Upper Miocene, Messinian). The Pont1an-
Messinian sequence is present in almost all sections of the NW shelf. But its
stratification, in part concise recognition of the Pontian sediments, is
complicated due to the practical absence of core samples and standard logging
data. The thickness analysis shows that the upper portion of the section is
represented (in- sludge) by greenish-grey carbonate clay, siltstone grey,
carbonate, clayey with detritus and whole mollusk shell of 40-60 m thick.

The limestone-marl Pontian sediments up to 10 m thick have been
found on the NW shelf in the Bug, Dnieper, Dniester Limans, on the Odessa
Bank by ship drilling; we also have traced them on the continental slope [5,
15, 39].

Comprehensive studies by V.N. Semenenko and co-authors [22]
determined the position of the Pontian of the Eastern Parathetys in
magnetochronological scale. It correlated with Mediterranean stages.
Accordingly these data, the Pontian regional stage was the upper division of
the Miocene correlating with upper portion of the Tortonian — Messinian,
its age 7,5-6,6 Ma. .

PLIOCENE. Kimmerian, Kuyalnikian regzonab stages (Upper Miocene-
Pleistocene, Messinian-Helazian). Though almost all boreholes on the NW
shelf gives geophysical data on the presence of the Kimmerian-Kuyalnikian
sediments, the available evidences do not enable detailed stratification of
the sequence. The thickness of the sequence varies. So, it is 95 m in b/h
Olimpiyska-400, up to 60 m on the Shmidt Uplift, 30-40 m on the Stormove
Uplift. On the shelf this part of the section in numerous boreholes consists
of greenish-grey, carbonate clay, siderite sandstone with ostracodes and rare
foraminifer and mollusk shells. On the continental slope it is dark, almost
black clay. In the Karkinita Trough the Pliocene age of Kimmerian-
Kuyalnikian sediments is determined by foraminifers, nannoplankton and
mollusks [5].

QUATERNARY SYSTEM. PLEISTOCENE-HOLOCENE. The
Pleistocene and Holoeene sediments on the NW shelf and continental slope
of the Black Sea are stratified applying the event principle [8, 9, 16, 34-38].
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The determined regional stratons correspond to certain stages of climatic-
eustatic events and cover transgression-regression cycles in the whole. This
complex of terrigenous laminated rocks has a monocline dipping towards the
Black Sea Depression. Sediments of the shelf, continental slope and abyssal
depression are clearly recognized. Intraformational discontinuities and breaks
are observed in them as well as a significant proportion of alluvial and
continental deposits. Unlike the adjacent coastal territories, where numerous
local horizons are recognized, the stratigraphic division of the Quaternary
sediments is carried out of the regional level (regional stage). The Gurian,
Chaudian, Old Euxinian, Euxinian-Uzunlarian, Karangatian, Post-
Karangatian, New Euxinian, Black Sea regional stages are recognized in the
Pleistocene-Holocene. Each of these stages has transgression—regréssion cycles,
which relations in the section reflect the corresponding epochs of the basin
development.

The Kimmerian sediments consist of non- carbonaceous clayey muds—
dark green-grey, olive with interlayers of diatomic and siderite mud. The
Kuyalnik section is also non-carbonaceous siltstone, silty and diatomic clay
enriched with amorphous silica. The Chaudian sediments con_tam.cychtes
with interlayers of carbonate muds in the bottom.

The inherited nature of cyclic sedimentation is observed in the Old
Euxinian, when clayey with sand lens and interlayers of turbidites, thin-
layered high-carbonaceous coccolith and clayey-sapropelic muds. Clay and
silty clay dominate in the Karangatian; they are enriched with organic matter,
with gradation texture that is a feature of the top of the Karangatian section.
Non-carbonate or easy carbonate muds with highly carbonaceous interlayers
are characteristic of the transgressive New Euxinian cycle.

The Black Sea sediments are represented by thin mterlayerlng of
terrigenous non-carbonate, easy carbonate, pelitic and aleuropelitic muds
with poor organic matter; sapropel-like, sapropelic-clayey and sapropelic muds,
high-carbonate, microlayered nannofossil muds with high organic content.
This cycle clearly demonstrates a climatic influence. Since the Late Pliocene,
the well-known period of alternating glacial and interglacial conditions begins,
and the shelf either uplifts over the sea level at large areas or covers with
sea water. Such climatic cyclicity is clearly evident in the matter composition
and structure of the rocks. Dominating sediments of the Quaternary section
accumulated in transgressive (Chaudian, Karangatian, New Euxinian) and
regressive (Post-Chaudian, Post-Karangatian, Early Euxinian) phases. The
inherited development of main structural-geomorphologic elements and
sedimentation cyclicity are clearly observed.

. A significant part of the Pliocene-Pleistocene complex of the NW part
of the Black Sea consists of an abyssal fan. Seismics and evidences of d/v
“Glomar Challenger” have identified older (Lower Pleistocene and Post-
Miocene) fans of Danube and Dnieper. We have identified fan sediments in
the Paleocene-Eocene sediments of the Karkinita Trough and Marginal
Escarpment. Therefore, the Cenozoic development of the fans was periodical
and inherited. The same periodicity is observed also in the influence of
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gravitational flows and slides on the shelf and its marginal part over
sedimentation process, and on the continental slope turbidite flows too.

In general, the Pleistocene-Holocene history of the shelf has signs of
the marine basin cyclic development that repeats with various time intervals,
changes in the sea level due to periodical connections with the Mediterranean,
climatic and tectonic factors. The hydrological factor is also of big importance
depending on sea level fluctuations and river drainage. _

The Pliocene-Quaternary stage, especially recent sedimentation, has
factors of the sedimentation environment and types of sedimentation
complexes similar to the Paleogene and Neogene ones. The inherited nature
of cyclic marine sedimentogenesis is traced through the Cenozoic. In the
facial structure of the Black Sea horizon we see recent analogs of the systems,
which have features of former environments, e.g., potentially petroleum-
producing formations (sapropelic, carbonate-terrigenous formations).

Recent sedomentogenesis on the shelf and continental slope of the Black
Sea is an active analog of the Paleogene and Neogene facial systems, in part
the Oligocene domanik complex that can be a model for reconstruction of
Cenozoic sedimentogenesis.

On the continental slope adjacent to the northwestern shelf in
the aquatory of the Crimean Megaanticlinorium, the age of rocks has been
determined that proves identity of the stratigraphic Mesozoic-Cenozoic
sequence (fig. 1). Sedimentary rocks are represented by the Upper Triassic,
Jurassic, Cretaceous, Paleogene, Neogene and Quaternary rocks. The
Paleocene, Eocene, Oligocene and Miocene deposits were identified at
the southern continental slope of Crimea. The Oligocene and Early Miocene
sediments are transgressively overlying Cretaceous and Paleocene-Eocene
sediments of the Foros area. The younger Miocene and Quaternary rocks are
also transgressively overlying the Jurassic deposits of the Yalta-Gurzuf and
Alushta Blocks. These data enable us to give a new interpretation of
the structure of the western and central blocks of the Crimean continental
slope. Earlier, this part of the slope was considered to be the marginal part
of the Crimean Megaanticlinorium, but new biostratigraphic data make it
possible to consider that this part can be a jointing zone of peripheral
structures of the Black Sea Basin and Crimean Megaanticlinorium, and
identified Paleogene deposits, in particular, are the structures of the north
slope of the West Black Sea basin.

Forming of a continental slope is the process that does not occur at the
same time, to which testifies lithological and microfaunal composition of rocks.
In the Triassic and Jurassic on the continental slope deposition of sediments
occurred, which formed small rhythmic flysch deposits of considerable thick-
ness and volcanogenic terrigenous complex. The Cretaceous phase is charac-
terized by the development of carbonate tufa rocks and limestones containing
biogenic silica. Volcanic activity is characteristic of this period. The beginning
of the Paleogene in the Black Sea Region is characterized by the changing
sedimentation regime and decreasing tectonic activity. There were a general
increase in the depth of sedimentation, as the systematic composition of plank-
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tonic .and benthos foraminifers from the drilled rocks testifies. We should
notice that composition of rocks and association of foraminifers, contained in
them, is similar to the Paleocene, Oligocene bio- and lithofacies of the Kertch
Peninsula, Black Sea northwestern shelf, and Carpathians. The latitudinal
correlation by suchlfact'ors' as type of sediments, composition of litho- and
biofacies and thickness testifies to the presence of genetic connection of
the Paleogene deposits of Crimea (Kertch and Tarkhankut Peninsulas),
the northwestern shelf, continental slope of the Black Sea and Carpathians.
Very likely, it was the only sufficiently deep structural-geomorphologic seg-
ment of the Tethys basin that stretched from the Caucasus through the Black
Sea Depression, Romania and Carpathians.

In the south part, in the boundaries of the economic zone of Turkey,
the Black Sea continental slope is composed, according to obtained bio- and
lithostratigraphic data, of the Upper Cretaceous (Turonian, Maastrichtian),
Paleogene (Lower-Middle Eocene) and Miocene (Middle Miocene and Sarmatian)
deposits, The subflysch Cretaceous and Paleogene deposits have many common
features and are similar to the rocks of the northwestern shelf and continental
slope of the Black Sea’s northern part. In the south part of continental slope,
as early as in the Mesozoic, existed deep sea basin. There is an observed
inheritance of deep-sea sedimentation in the Eocene and partly in the Miocene.
That is to say, in the south segment of the Black Sea basin, which stretches
from Adjaro-Triolettia through Pont to the Balkan Mountains, there existed,
during the definite geologic intervals, sedimentation conditions similar to
those of the north segment.
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ITo KoMIIeKCy MeTOA0B — GHOCTPATHrPadUYecKOMY, JIMTOJOTHYECKOMY, Ireodusu-
YecKOMY, celcMocTpaTurpadpuuecKomMy, NepedETePIpeTaAlHY MMEIOIUXCA MAaTepHAaIoB
BBHITIOJIHEHA AETANBHAA CTPATH(QMKAINAA OTIOKEHUNR Me30308 M KAaHHO30d ceBepo-3amaj-
HOro measda 1 3anagHo-4epHOMOPCKOH BOaanubl. Co3JaHbl cxeMsbl cTpaTurpaduy Mes3o-
30HCKUX U KaHHO30HCchbKHX oTioxeHu. Ocofoe BHUMaHHe YAENEHO JeTAaIU3allHH Da3pe-
30B U 0COGEHHOCTAM MPOCTPAHCTBEHHO-BPEMEHHOIO CTPOEHUA NPOAYKTUBHBIX ME30KANHO-
30UCKMX MOPOAHBIX KOMIUJIEKCOB. BrifeseHb PasHODAHIOBBlE CTPATOHBI — PErHoApyca,
CBHUTBI, Tauky, caon. IIpoaHaIu3aupoBaso UX COOTHOLIEHME ¢ IoApa3jejenuamMu Mexny-
HAPOZHOIH cTpaturpaduyeckoil mKansl. Koppeailnus MesoKaifHO30MCKHX OTI0KEHUI ce-
Bepo-samagHoil yactu Yeproro mMops co cTpykrypamu Kprimcko-Kapkasckoit obaacTu
O3BOJMJIA YCTAHOBUTH IoZoOUe M pasaumuyue B 0COOEHHOCTAX WX CTPOEHHI.

Ha migrpyuri Giocrparurpadiunoro, jgitosoriygoro, reodgisuyroro, ceiicMocTparur-
padiuHOro MeToLis, HepeinTepnpeTanii HaABHAX MaTepiaris BHKOHAHO NETANLHY CTPATH-
dixanino BiAkIaAIB Me303010 Ta KaliH03010 MiBHIYHO-3axigHoro ensdy i 3axizno-Yopwro-
mopcebKoi sanaguun. CTBOpeHO cxeMu cTpaTurpadil Me3030HCBKMX Ta KaHHO30MCBKHUX
Bigxaazgis. OcobauBy yBary nmpupijeso gerasxizauil pospisis Ta ocobauBOCTAM MpPOCTOPO-
BO-4acOBOI Gy0BH IPOAYKTHBHUX Me30KaNHO30MCHKIX MOPOJHUX KOMIIEKcis, Bunineno
pisHOpaHToBi cTpaTOHM — periosipycd, cBiTH, mauku, Bepcreu. Ilokasano ix cmiesisHO-
weHHd 3 Mi’KHADOZHOIO CTPAaTArpadivHO0 MIKANO0I0. 3a KOpPeJsiliclo Me3oKaiHO30HCh-
KX Bigknanis mipeiuno-saxignoro mensdy YopHoro Mops Ta crpykryp Kpumcbro-Kas-
Ka3bKol 08sacTi BeraHOBIeHO iX moxi6ricTs Ta BisminHOCTI.
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