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Abstract

Crimea Highlands should be considered as an extremely important natural lab for understanding of the Ukrainian Black Sea and its petroleum
potential. Geological mapping and research activities during Soviet times resulted in the classical “geosynclinal model” of Crimea by M.
Muratov and followers. Based on the extensive biostratigraphic studies the classical model stratigraphy survived “structural revolutions” and
still dominates over research and mapping in Crimea. Recent field study of numerous locations in Crimea Highlands reveals significant
controversies in the stratigraphic interpretation of several sedimentary successions and their structural relationships. The list of stratigraphic
controversies is as follows:

1) Tauric group: Aptian-Albian vs. Triassic-Liassic age;

2) “Flysch and conglomerates succession” (FCS): Pliocene vs. Late Jurassic age;

3) Bitak conglomerates: Pliocene vs. Middle Jurassic age;

4) Krymskaya Rosa succession: Pliocene vs. Hauterivian ;

5) Prokhladnoye succession: Cenomanian vs. Berriassian-Hauterivian age.

The list of controversial structural relationships is as follows:
1) Salgir valley: tectonic semi-window vs. erosional depression;
2) Kara Su valley: tectonic klippen vs. erosional remnant;
3) Echki-Dag area: disconformity vs. thrust.

Both of lists could be extended demonstrating uncertainties surrounding well-studied areas of key importance for successful exploration in the
Black Sea.
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The Crimea geology
Is very important for
the understanding of
the entire Black Sea
because the Jurassic
and Cretaceous rocks
are well exposed
here, whereas in the
%% Black Sea these rocks
WSl are hidden beneath

Y the thick Tertiary
" sediments.

Y The whole
sedimentary
succession in Crimea
: gives the excellent
possibility to study

i petroleum system

y elements important
% for the shallow and

= deep water plays.
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Geological study of Crimea Mountains continues for more than century and half.
The main progress was attained in XX century with efforts of

- Geological Committee of Russia (1882—1922) and of Soviet Union (till 1929)
- Geological Organizations of Soviet Union (1929 -1991)

The main achievements were gained between the Second World War and 70’s of
XX century.

This period could have qualified as the Golden Age of Crimea geology when
Geological map of Crimea of 1 : 200 000 scale and the fundamental
geological description were completed.
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Geological map
(from Muratov et al., 1969)

The map of 1:200 000 scale has generalized the knowledge of Crimea
geology at classical, pre-plate period.

Despite further more detail mapping, this map is still very valuable for
study and sometimes it is more comprehensive than later maps.



Welllknown Crimea

Geological section across Crimea Mountains
(from Muratov et al., 1969)

Ai Petri

B men e,

/ ,//A*{:‘v/fiq

o = e o B e B

1 - Tavric group, 2 — Middle Jurassic, 3 — Oxfordian limestones, 4 — Tithonian limestones, 5 —
Valanginian-Hauterivian, 6 — Upper Albian, 7 — Upper Cretaceous, 8 — Paleogene, 9 - Pliocene

Geological description of the Crimea of classical period edited by

M. Muratov was published in 1969. To date it is the most complete and
systematic description of the Crimea geology.
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Extensive study during 70’s-90’s of XX century resulted in:
e a set of geological maps of 1:50 000 scale
e new regional stratigraphic charts

After 1991 when Ukraine became an independent
country Ukrainian Geological Survey started the edition
of new generation of Geological maps of Crimea of

1:200 000 scale.

Looking at voluminous literature and lists of works
done and available in public domain there is every
reason to say that Crimea is well studied terrain.
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Is'Crimea well '’ known?

After 1969 the continuous geological study and mapping resulted in a set of maps of 1: 50 000 scale
and the new stratigraphyc charts. Yet after a lot of work and several attempts to modernize the model
of Crimea in thrust-tectonic style, these efforts left the core of stratigraphy unchanged. In fact, the
stratigraphy of key successions remains the same as it was in 60’s of XX century. Not too much
changed in structural interpretation as is evident comparing maps of old and new generations.

The main goal is to
demonstrate that the
basement of Crimea
geology is not as firm
as it looks.

In other words | shall try
to show that indeed
Crimea displays a lot
of puzzles and thus it
remains unknown to
a critical extent.
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Just stratigraphy,
and just two examples:

e Tavric Group
e Upper Jurassic Flysch
e These two sedimentary successions were chosen

to demonstrate that the stratigraphy of Crimea
Mountains is surprisingly disputable.
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Geological map showing the
Tavric Group extent (violet)

and faulted succession is classically dated as Late Triassic — Early Jurassic in age
and thus it is interpreted as the oldest formation cropping out in the Crimea.
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The group is widely
exposed along the
southern seashore of
Crimea and throughout
the Kacha area.

Usually it comprises the
rhythmically bedded
(flysch) succession of
sandstones, silts and
shales with exotic blocks
which crops out in a few
localities.

Because of monotonous
lithology and strong
deformations the group
Is easily recognized at a
single glance.

The fauna remnants are
generally rare and often
found in exotic blocks or
siderite nodules.
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Barckwuit

CpenHelopCcKHie OTJOXKeHHS Upper Tauric Fm,

Baiocckwuit

el e The group is usually divided into

Aanenciuii Mepepus three formations, Lower Tavric
Fm, Upper Tavric Fm ,and
commonly placed in between, the
Eski Orda Fm. Eski Orda Fm.

Cpenunit

Toapckuit

i

JloMepcKHit

The Eski Orda Fm consists of the
rhythmically bedded sandstones
and shales containing exotic
blocks, mostly of limestones.
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Huxnuit

FetTaurckuii |lcpura (Bepxuuit TpHac) —

The type section of Eski Orda Fm
Is located near Simferopol.
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TaBpuueckas cepus

(Patckuit)*

There are some another places
Hopuiickuti where Tavric succession with
exotic blocks is also exposed.
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Tpuacosas

Lower Tauric Fm.
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Surprisingly the data published in 1978 take
no notice till now.

In analyzing paleontological data on Tavric
succession it is necessary to note that
besides L.Triassic-Liassic the
Carboniferous, Permian, M.Triassic,
M.Jurassic and at last Early Cretaceous
fauna fragments are identified from
exotic blocks encased in the Tavric
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Forome succession.

THRUSTING

CRETACEOQOUS

The youngest fragments give the base to
R— consider the Tavric Group as most likely
" Aptian-Albian in age.

In turn it means that some additional issues
arise, first of all the age of tectonic
events determined the deformations of
Tavric rocks and consequently the age of
post-tectonic cover, which should not be
older than.... Cenomanian.

MID. JURASSIC

MESOZOIC
JURASSIC

FOLDING

EARLY JURASSIC

In other words the data left with no notion
Sl for more than 30 years indeed trigger

the domino effect.
M TRIASS
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Geological map showing the
extent of “Upper Jurassic,
Tithonian Flysch”

So called “Upper Jurassic flysch is widely exposed in the Eastern Crimea to the
east of Tona Su River. Typically the succession begins with conglomerates
grading upward into rhythmically bedded sandstone, silt and shale.










FEour wells drilled in 50's of; XX{century in the eastern PK
Crimea have broughta very importantdatain:... 1999 fgeﬂsemce
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For more than 30 years since 1969 the age of the
succession was undoubted.

However, in 1999 N.Zhabina and L.Mintuzova
published data demolishing the long held dating.

The foraminifera study of samples and thin sections
revealed that taxa of Early Cretaceous, Late
Cretaceous (up to Turonian) and Paleogene (up
to Maykopian) are present in rocks previously
defined as Upper Jurassic.
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STANDARD STRATIGRAPHYC INTERPRETATIO AGE OF FAUNAREPORTED STRATIGRAPHYCINTERPRETATION|
CHRONOSTRATIGRAPHY BVM.MURATO\{?&\IBD FOLLOWERS BYI POPADYUK 1996.2010

HAVE NEVER
BEEN REPORTED

Again the flattering data were left with
MAYKOPIAN Nno Mmean...

At the same time these data combined
with the field observations allow
suggestion that flysch-and-

: conglomerate succession which

S HAVE NEVER disconformably overlies Tavric Group

CENOZOIC

PALEOGENE

PALEOGENE

[t S T .
[ EERNREFORTED and/or Upper Jurassic carbonates
LATE CRETACEOUS should be attributed to FC Group,
UPTOTURONIAN . -
: : the most likely of Pliocene age.
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R CREThCEOUS This locally very thick succession
accumulated supposedly in marine
to non-marine environments in
intra-mountain depressions in the
beginning of the latest stage of
Crimea Mountains uplift.
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Geologicalimap of Crimea Mountains: a blank: gfgplis
spot of poorly dated rock assemblages el

It is not easy to explain why confusing,
inconsistent data were met with no
comments of overwhelming majority of
geologists in Ukraine and outside the
country, but just these two examples
show that about 20% of Crimea
Mountains is in fact a blank spot.

Taking it as a practical way it means that
no one geological model of Crimea is
well constrained. So no one model
could serve as a good guide for Black
Sea exploration.




Geological map of Crimea Mountains by N:Andrusoy,
A.Borissiak, and C.Voght completed 1910 and published
1926 by Geological Committee of; Soviet Union
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There were no blank
spots in Crimea 100
years ago.

What might be done to
improve our
knowledge?

;CUMIVTEVVGEOL[]GVIVWE.
CARTE GE0LOGIQUE DE LA CRIMER

d'apres (es 1ravaux de N.Androussoy, ABorissiak,C Vogdi el auires.

SOUS LA REDACTION GENERALE DE C.VOGDT.

Léningrad.

Echelle: 1: 420.000.
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e Crimea Mountains offers a excellent possibility to study
the whole sedimentary succession of the Black Sea.
Apparently well studied Crimea is poorly known as it was
shown with two stratigraphic examples.

e The list of poorly dated sections could be extended; so the
geological interpretation in time could be dramatically
different from common wisdom.

e Probably the fastest way to update the knowledge of
Crimea is to establish the Industrial Research Consortium
Involving European and Ukrainian Universities sponsored
by petroleum companies exploring the Black Sea. The
Black Sea Industrial Research Consortium could be
established and would evolve the way similar to the Gulf
of Mexico Research Consortium at the University of
Colorado established in 1992.





