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CARBONATE MICROFACIES OF UPPER JURASSIC DEPOSITS IN THE WEST AND SOUTH OF UKRAINE
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KAPBOHATHI MIKPO®ALLIi BIAKAAAIB BEPXHbOI FOPU 3AXO0AY TA NIBAHSA YKPAIHU

The results of investigations of carbonate microfacies of Upper Jurassic deposits in the South and West of Ukraine are repre-
sented. The greatest diversity of microfacies types are observed in Ukrainian Precarpathians (19 types of Standard microfacies),
much less of ones are in Pre-Dobrogea depression (11) and Southeastern Crimea (8). The belonging of these sediments to stan-
dard facies zones of carbonate shelf are determined. 11 Standard microfacies types are identified in Upper Jurassic deposits in
Yalta Amphitheatre (Mountain Crimea). The features of sedimentary conditions in different parts of paleobasin are characterized.
Keywords: Upper Jurassic, Ukraine, reefs, microfacies

MpeacTaBAEHO pe3yAbTaTU AOCAIAKEHD KapbOHATHUX MiKpodalLlii y BiAknapaax BEPXHbOI topu 3axoay Ta MiBaHS YkpaiHu. Hanbiablue
Pi3HOMaHITTS crnocTepiraeTbca B YkpaiHcbkomy Mepeakapnatti (19 TuniB cTaHAQPTHUX Mikpodaliin), MeHwe - B 3axiAHoOMYy
MpuuyopHomop‘i (11) Ta MNiBaeHHO-CxiaHOMY Kpumy (8). BUuHaueHa HanexXHICTb LMX BIAKAGAIB A0 CTaHAAPTHMX daLjiaAbHUX NOACIB
KapboHaTHOrO LeAbdy. Y BEPXHbOPCbKUX BiakAapax AATMHCbKoro amditeatpy (Fipcbkuii Kpum) iaeHTUdikoBaHO 11 Tvnis

CTaHAAPTHMX MikpodalLii. BusBAeHO 0COBAMBOCTI yMOB ceAMMEHTALT B Pi3HUX YacTUHaxX nareobacenHy.

KAro4OBI cAOBa: BEPXHSA topa, YKpaiHa, pudu, Mikpodallii.

INTRODUCTION
In world practice, one of the main methods used in
comprehensive studies of carbonate strata is the
analysis of carbonate microfacies. It was initiated
by J. Cuvillier in the early 50>s of the 20th century
(Cuvilier, 1951).

Microfacies analysis together with sequence-
stratigraphy are often a key tool for paleogeo-
graphic and paleoecological reconstructions, as
well as the correlation of different parts of paleo-
basin (Schlager, 1992). It is widely used for de-
tailed stratification and correlation of thick car-
bonate strata of different ages - e.g. Triassic and
Upper Jurassic of Western and Central Europe
(Austria, Germany, Romania, Slovakia) (Fltgel,
1982, 2004; Misik, 1966, and other), Cretaceous
of Mexico and South India, and is especially ap-
plied in the oil and gas regions, including the Mid-
dle East (Saudi Arabia, Yemen etc.).

Carbonate sedimentation is the result of bio-
chemical processes, mainly in the sea environ-
ments under the influence of two main factors - the
absence of terrigenous material and high biological
productivity of basin. Biological productivity and
as a result sedimentation of carbonates, are con-
trolled by many factors - depth of basin, water tem-
perature, salinity, oxygen saturation, hydrodynamic
regime, etc. Most of carbonate material forms in
situ and is of organic origin - either direct, i.e. skel-
etal material, or indirect, as a product of vital func-
tions of some organisms. Autochthonous origin of
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most of carbonate sediments allows reconstructing
the sedimentary conditions with high reliability (Wil-
son, 1975, etc.).

In 1975, J.L. Wilson proposed the model of dis-
tribution of carbonate sediments what is expressed
as a sequence of facies - standard facies zones
(belts) of carbonate shelf. He has distinguished
nine standard facies zones from deep basin to
coastal. Depending on specific conditions these
zones change in width and length. They are more
narrow on steep shelf, and wider on sloping shelf.
This sequence is stable enough and may be used
as a criteria for stratification, correlation, and pa-
leogeographic reconstructions in different regions
(Wilson, 1975).

Later the Wilson’s model had been improved and
completed (Flugel, 1982, 2004, Schlager, 1992,
etc.). Thus, 10th facies zone (continental conditions)
was distinguished, and carbonate ramp model has
been proposed as an alternative (Fligel, 2004).

Every standard facies zone is characterized by
a specific set of standard microfacies that can be
formed only under specific conditions, and differ
by the composition of organic remnants depend-
ing on the age and conditions in the basin. 24
types of standard microfacies (SMF) were identi-
fied (Wilson, 1975). In further studies the list of
SMF was supplemented with two more types and
standard microfacies of carbonate ramp were al-
located by different researchers as well (Fligel,
2004, and other).
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MATHERIALS AND METHODS

Analysis of carbonate microfacies (biolithomicro-
facies) is one of the main research methods used
for a detailed partition of carbonate strata, includ-
ing the Late Jurassic complex formed at the periph-
ery of the Tethys and widespread in Europe and the
Middle East (fig. 1). In Ukraine, the Upper Jurassic
carbonate deposits outcrop in the Crimean Moun-
tains and locally in the Ukrainian Carpathians and
in the Basin of Dniester River (Volyno-Podolia), and
were opened by numerous wells in the Ukrainian
Precarpathians, Western Black Sea Coast (Pre-Do-
brogea depression) and Southeastern Crimea.

We studied microfacial composition of rocks of
Upper Jurassic deposits of the South and West of
Ukraine for detailing the stratigraphic, paleograph-
ic and correlative constructions. Samples from the
Upper Jurassic deposits of the Ukrainian Precar-
pathians, Western Black Sea Coast, Southeastern
Crimea and Yalta Amphitheatre (Mountain Crimea)
were used as the research material. Microfacies
types have been identified and classified according
to the Wilson’ Standard Microfacies (SMF).

RESULTS OF INVESTIGATIONS

The greatest diversity of microfacies have been
found in the territory of Ukrainian Precarpathians
(19 SMF types). There are full sequences of stan-
dard facies zones of carbonate shelf - fore-reef
(open shelf and slope), reef, back-reef deposits at

three stratigraphic levels - Oxfordian, Kimmeridgian
and Tithonian-Berriasian, and sediments of evapor-
ite lagoon at Lower Kimmeridgian level (fig. 2). The
facies zones extend almost submeridionally and re-
place from deep-water environments in the west to
shallow-water in the east.

Sediments of the 5th (reef) facies zone of Ox-
fordian are the separate knoll build-ups (Dulub et
al, 2003, Zhabina, 2003) with the same vertical zo-
nation: at the bottom they are composed of sponge
limestones and spongolites, higher of coral-algal
bioherm limestones (mainly grapestones) and at the
top - of oncolitic limestones (oosparites) and some-
where of stromatolites. Sediments of this facies
zone of Kimmeridgian are represented by sponge-
algal stratal bodies in the thickness of micritic shelf
limestones. At the Tithonian-Berriasian level, the
sediments of the 5th facies zone are two varieties:
Opary barrier reef and numerous small mollusk-al-
gal bioherms that situated in back-reef area. To the
west the reef zone is replaced by fore-reef forma-
tions of the 2nd-4th standard facies zones, to the
east - by the sediments of the 6th-8th zones of
Oxfordian, Kimmeridgian and Tithonian-Berriasian,
and sediments of evaporite lagoon (the 9th facies
zone) occur at Lower Kimmeridgian. The formation
of 1th standard facies zone (deep basin sediments)
in Precarpathians are not discovered. They are pres-
ent in allochthonous occurrence in outcrops in the
Ukrainian Carpathians (Rehakova et al, 2010).
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Fig. 1. Northern part of Tethys in Late Jurassic. After J.L. Wilson (1975), modified.
1 - shallow (formation of granestones and oolites); 2 - shelves (sedimentation of shelf limestones with small reef interlayers);
3 - reefs; 4 - shallow-water shelves with islands; 5 - evaporite and saline lagoons; 6 - border line between deep-water radiolarian

and shelf facies; 7 - boundaries of mobile blocks.
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Fig. 2. Upper Jurassic sediments of West and South of Ukraine according to standard facies zones of carbonate shelf.

There are much less of microfacies types in
the Pre-Dobrogea depression and Southeastern
Crimea. It is due to specific conditions in different
parts of paleobasin, and partly depends on the
completeness and preservation of sections.

In Pre-Dobrogea region 11 SMF types have been
identified. Here, the sequence of standard facies
zones appears only at Oxfordian and partly Lower Kim-
meridgian levels. The sediments of Upper Kimmerid-
gian and Tithonian are mainly formations of evaporite
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lagoon (Slusar, 1971, Romanov, 1973, Polukhtovich
et al, 1984, 1985, Leschukch et al, 1999). The Ox-
fordian 5th (reef) standard facies zone extends as an
arc from northwest to southeast and represented by
deposits of barrier reef with frame reef-builders in the
northwestern part, and predominantly by microbial-
algal formations in the south. To the southwest, they
are replaced by fore-reef sediments of the 2nd-4th
standard facies zones, by back-reef sediments of the
6th-8th facies zones to the northern east.
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In Southeastern Crimea, only the Tithonian-Ber-
riasian sediments were opened by drilling. There
are identified 8 SMF types, which characterizing
fore-reef, reef and back-reef facies, but correct suc-
cession of facies zones was broken by the subse-
quent tectonic events (Zhabina, Mintuzova, 2000).

In outcrops in Yalta Amphitheatre and lograf
Ridge (Mountain Crimea) the Oxfordian reef facies
(4 SMF types) are overlapped by shelf sediments
of Kimmeridgian (3 SMF types). Tithonian shallow-
water shelf sediments with small bioherms (4 SMF
types) outcrop in Yalta Yaila, Bedenekir and Ai-Petri
Mounts. The reconstruction of detailed paleogeo-
graphic situation here, as well as in the whole of
Mountain Crimea, is extremely difficult due to the
complex tectonic history.

CONCLUSIONS

Having compared conditions in different parts of
paleobasin on the base of analyzing data of pre-
vious investigations by B.S. Slusar, L.F. Romanov,
B.M. Polukhtovych, A.D. Samarsky, E.V. Samarska,
R.J. Leschukch, Y.V. Turkevych, V.V. Permyakov,
V.G. Dulub, N.M. Zhabina, B. Olszewska, M. Krajew-
ski and other, and own researching of microfacies
the following conclusions can be done:

Since the Upper Jurassic sediments in West
and South Ukraine were formed in a common pa-
leobasin, belonging to the North Tethys periphery,
they have much in similar, but there are differences
too due to the specific conditions in different parts
of the basin.

The belt of bioherm constructions stretched
along all Ukrainian segment of northern periphery
of Tethys since Middle Oxfordian and till Middle Ber-
riasian. The existence of Early Oxfordian bioherms,
formed by siliceous sponges in relatively deep envi-
ronments (about 100 m) is proved only in Ukrainian
Precarpathians.

Oxfordian bioherms in Precarpathians are the
separate dome buildups (knolls), in Pre-Dobrogea
most researchers (Polukhtovich et al., 1984, 1985,
Leshukh et al, 1999, and other) believe that the Ox-
fordian constructions are the barrier reef.

The sponge limestones and spongolites and also
silicification of rocks characteristic for lower part of
Oxfordian bioherms in Precarpathians, were not found
in Mountain Crimea, and lower part of biogerms is un-
known. In Pre-Dobrogea basement of reef is the Low-
er Oxfordian clayey-carbonate deposits.

Bioherm deposits of Middle-Late Oxfordian are
presented everywhere by coral-algal formations with

a high content of microbial aggregates; in the south-
ern part of Pre-Dobrogea it sometimes reaches 50%.
Oxfordian bioherms in Precarpathians show the
certain vertical zonation and tendency to shallow-
ing basin; in Oxfordian deposits of Pre-Dobrogea
and Mountain Crimea this zoning is shown less.

Dark pelagic micrites with aptychi are present
among the bioherm and oncolitic limestones in lo-
graf Ridge, and stromatolites that are typical for up-
per part of Oxfordian bioherms in Precarpathians
are absent. It indicates relatively bigger depth of
forming Middle-Upper Oxfordian deposits in Moun-
tain Crimea, so the deepest part of paleobasin was
there at that time.

Signs of regressive processes at the Oxfordian-Kim-
meridgian boundary are various in different regions:

- In Precarpathians the Oxfordian bioherms
are overlapped by mottled carbonate-terrigenous
shallow-water and continental formations of Lower
Kimmeridgian. Together they formed a barrier that
turned the eastern part of basin to isolated evapo-
rite lagoon.

- In Pre-Dobrogea the regression led to increas-
ing the area of dry land, which, according to most
researchers (Polukhtovich et al, 1984, Leshukh et
al, 1999, and other), was farther to the south, and to
isolating part of paleobasin. The strip of reef bodies
divided it into two separate lagoons, where evaporite
and halogen-evaporite formations accumulate.

- The signs of break in sedimentation on the
boundary of Oxfordian and Kimmeridgian are
not observed in lograf Ridge (Mountain Crimea),
they are changed gradually. Only oncolitic shal-
low-water limestones at the top of the Oxfordian
deposits indicate the shallowing of basin at the
end of Oxfordian.

Because of transgression in Kimmeridgian, bio-
herm deposits of Oxfordian in lograf Ridge were over-
lapped by thickness of relatively deeper-water shelf
limestones of Kummeridgian and Lower Tithonian.

Low differentiated relief of sea bottom and gen-
tle slope of shelf in these regions were during the
Kimmeridgian. This is confirmed by shape of Kim-
meridgian bioherms in Precarpathians and their
almost absence in Mountain Crimea.

Tithonian deposits were formed under the influ-
ence of periodic small regressive-transgressive pro-
cesses, what is indicated by non-rhythmic changing
of limestones formed in normal-marine and lagoon
(stagnant) conditions.

Reef formations of Tithonian and Tithonian-
Berriassan in Ukraine present in the Ukrainian
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Precarpathians, the Southeastern Crimea, and,
according to many researchers (Polukhtovich et al,
1984, etc.) are correlated with deposits of Mount
Agarmysh.

Unlike Precarpathians where in Tithonian coral
barrier reef existed, Tithonian bioherm formations
at the Mounts Ai-Petri and Bedenekir are mainly
composed of oncolitic, algal and bioclastic lime-
stones without typical reef microstructures. This
opinion have also been expressed by Krajewski and
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