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ABCTRACT

Recent studies of the Crimea give us new data for the interpretation of Early Cretaceous history of the region, which differs from the previous data. Shortly, it could be
established as following. (1) The compression and later extension in the latest Berriasian — E. Valanginian resulted in the formation of complex graben system. The
Plain Crimea was an uplift; the basin deepen to the S and the Mountain Crimea was mostly submerged. (2) L. Valanginian — E. Hauterivian phase was marked by the
northward tropical sea transgression and formation of complex facial system in slow extensional conditions. (3) During the L. Hauterivian — Aptian the whole area
quickly subsided. The Mountain Crimea was overlapped by uniform pelagic facies. The sea covered Plain Crimea almost completely and Boreal water mass reached
this area in the Late Hauterivian. (4) The new uplift and folding event of the Mountain Crimea took place in the E. — M. Albian. In contrast, back-arc rift system was
formed in the Plain Crimea, where volcanic sediments appeared. (5) During the latest M. Albian — L. Albian rifting event and a series of transgressions lead to the

submersion of the Mountain Crimea and possibly to the Black Sea opening.

INTRODUCTION

Lower Cretaceous deposits of the Mountain Crimea is a
complex object for investigation because of the facial variability
and polyphase tectonic activity. So, there is no uniform view on
the structure and geological history of the region even if its
investigations have been started a long time ago.

The most complete “classic" summary on the Lower
Cretaceous of the Mountain Crimea was published in several
monographs: by N.l.Karakasch (1907), V.V.Drushchits et al.
(Drushchits, Kudryavtsev, 1960) and M.V.Muratov et al.
(1969). Since that time new discoveries in geology and
stratigraphy of the Lower Cretaceous of the Mountain Crimea
(Arkadiev et al., 1997, 2000; Baraboshkin, 1997a-b, 2001;
Baraboshkin, Mikhailova, 1994, 2000; Baraboshkin, Yanin,
1997; Bogdanova et al., 1981; Yanin, Vishnevsky, 1989; efc.)
were made. Additionally, many geological objects not aloud for
investigations during Soviet time start to be available for the
visits. These facts together with new sedimentological and
tectonical concepts make possible to revise geological history
of the region.

STRATIGRAPHY

Lower Cretaceous deposits are exposed along the First and
(mainly) Second Range of the Crimea Mountains (fig.1). Their
completeness and composition are very different in different
parts of the region. Because of it several sections were
proposed as reference sections for the whole Lower
Cretaceous succession.

Study of these and other sections made possible to work out
a detailed biostratigraphic scheme for the Mountain Crimea
(table).

Lower Berriasian is well exposed and paleontologically
characterized by fauna in pelagic limestone-marly facies of
Theodosia section (fig.1: loc.4). It was described by

O.Retowski (1893) and restudied in numerous publications
(Bogdanova et al., 1981; Kvantaliani, 1989, etc.).

Upper Berriasian is well-documented in a shallow-water
carbonate to terrigenous facies of Balki — Pasechnoe Village
sections (fig.1: loc.3), near Belogorsk City. It was described
details by T.N.Bogdanova et al. (Bogdanova, Kvantaliani,
1983; Bogdanova et al., 1981; Kvantaliani, 1989, etc.).
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Figure 1. Distribution of the Lower Cretaceous in the
Mountain Crimea (thick line), reference sections and main
types of facies for the Valanginian — Hauterivian time

The best Valanginian - Lower Aptian shallow- to deep
water terrigenous succession is located in Kacha River basin,
near Verkhoirechie Village (fig.1: loc.1). After the work of
N.l.Karakash (1907) this section was described for many
times (Drushchits, Kudryavtsev, 1960; Yanin, Vishnevsky,
1989, etc.). The latest revision of the section was published
recently by the author (Baraboshkin, 1997a-b, 2001).

Middle-Upper Aptian pelagic clays are badly exposed with
the exception of Simpheropol City region, where they were
studied in the Marjino Village quarry (fig.1: loc.2) by
V.V.Drushchits et al. (1981).

The existence of the uppermost Aptian - Lower Albian
deposits in the Mountain Crimea is very probable. Normally
this interval is missing due to the folding event. Uppermost
Middle Albian sections are known in Balaklava City (near
Sevastopol) region, but they need further examination.
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At last, the Upper Albian ingressive and shallow-marine
facies were described by B.T.Yanin (1976), R.Marcinowski and
D.P.Naidin (1976) in Prokhladnoe Village region, not far from
the Kacha River section (fig.1: loc.1).

Distribution of different fossils (ammonites, belemnites,
bivalves, brachiopods, forams, etc.) was studied for the
mentioned sections, but only two biostratigraphic scales
covering the whole Lower Cretaceous interval were developed
for the region. They are based mainly on ammonites

(Baraboshkin, 2001: see the table) and foraminifers
(Gorbachik, 1986).
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Ammonite scale is quite detail, but it combines ammonites
of different ecological position: mostly neritic nectobenthic,
but also shallow to deep-water pelagic hemiplanktonic
(according to classification of Westermann, 1996). Moreover,
most of them are Tethyan, but some endemics and even
Boreal (lower Upper Hauterivian). In case of uppermost
Berriasian ammonite indexes were not found. It is the reason
of using rudists and brachiopods for biostratigraphy as index
fossils for carbonate platform facies of this interval. Such kind
of biostratigraphic set reflects complex geological history of
this part of the world with episodes of uplifts, deepening,
isolation and Boreal water mass influence.
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Figure 2. The Lower Cretaceous of the Mountain Crimea (after Nikishin et al., 1993, modified). Stars mark the position of
reference sections (1 to 4), figured on fig.1. 1 - black clays (al); 2 - alternation of clays and sandstones; 3 - clays with ankerites (ap);
4 - clays with sandstone beds (brs, v, h); 5 - alternation of clays and marls (bri); 6 - clays with boulders (al2'); 7 - siltstones and
sandstones (brs-hi); 8 - alternation of soft and hard sandstones; 9 - sandstones (v-h); 10 - quartz conglomerates (brsz); 11 - polymict
conglomerates (brss); 12 - conglomerates (brs-h); 13, 14 - biogenic limestones (brs1.2); 15 - coral - algal bioherms (brs, h1); 16 -
cephalopod limestones (hz-brz); 17 - breccied limestones (brs1); 18 - "pudding” conglomerates and sandstones (v)

Major paleogeographic features

Lower Cretaceous basin of the Mountain Crimea consists
of two major "bathes", opened to the south: western, shallow-
water with lower thickness of deposits, and eastern — deeper-
water with thick succession (fig.2). The deposition in both
regions was controlled by (1) climatic changes, (2) local block
movements and (3) major tectonic events in the Peri-Tethyan
area. Climatic control is reflected in the style of
sedimentation: carbonate in the Berriasian and mainly
terrigenous in Valanginian — Albian. Block movements
affected depth and rate of sedimentation.

Depth changes were determined recently (Enson,
Baraboshkin, 2002) by the calculation of siphonal and septal
strength indexes of ammonites (fig.3) using the technique of
R.AHewitt and G.E.G.Westermann (1990) with facial,
ichnofossil and paleoecological control.

The Early Berriasian in the Crimea — Caucasus region was
characterised by separation of the Boreal Basin and the

Tethys. The arid climate led to carbonate sedimentation in
the Crimea — North Caucasus - Kopet-Dagh area and
formation of an evaporate belt to the north (Baraboshkin,
2001). In the Mountain Crimea Berriasian deposits together
with Upper Jurassic carbonates participate in the structure of
carbonate platform of the First Range. Deeper-water clayey —
carbonate facies of destroyed platform margin fill the eastern
Crimea basin.

The Early/Late Berriasian transition is marked by a
interruption of carbonate sedimentation and deposition of the
clastic facies almost everywhere in the Mountain Crimea.
Short-term  deformations took place in the terminal
Berriasian, just before the Barriasian / Valanginian boundary.
During this stage the First Range was compressed, uplifted
and affected by the block movements (Mileev et al., 1998).
Some of these blocks were consequently eroded. The
compressional phase changed into extensional just before
the Valanginian, which led to formation of graben systems.
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During the Early Valanginian terrigenous lacustrine to
near-shore sediments (fig.1, 2) cover the Mountain Crimea
(Baraboshkin, Yanin, 1997). They lay with structural
unconformity and fill karst cavities in the Upper Jurassic —
Berriasian carbonates. The outer part of the First Range was
submerged and pelagic clays deposited there.

Early Hauterivian was the time of developed transgression,
which covered the whole Mountain Crimea (Baraboshkin,
19973, b, 2001). The terrigenous marine to near-shore sandy
facies was present in central Crimea and in the Kacha River
reference section in particular (fig.1, 2). They were divided
from the Simferopol uplift to the north by a narrow belt of
small coral reef buildups. These buildups replaced by
lacustrine to near-shore facies to the east and controlled by
block movements. The area of the first Crimea range was
submerged and clay sedimentation took place there. The age
of the succession is confirmed by the presence of ammonite
genera Leopoldia, Breistrofferella, Lyticoceras and some of
Crioceratites (table).
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Figure 3. Calculated depth of the Early Cretaceous
basin in the Kacha — Bodrak watershed, Bakhchisaray Town
region (Baraboshkin, 2001; Enson, Baraboshkin, 2002).
Difference between Crimean eustatic curve and Global
eustatic curve reflects the regional tectonic component

Unlike the Early Hauterivian, the Late Hauterivian was the
period of the strongest Boreal transgression (Baraboshkin,
2001, 2002), which covered almost the complete studied
area. This fact is confirmed by the presence of mixed
Tethyan — Boreal ammonite and bivalve assemblages in the

SW of Mountain Crimea (Kacha reference section), which
contain  Speetoniceras, Simbirskites, Milanovskia and
Heteropteria (see the table) together with Melchiorites,
Paraspiticeras, Anahamulina, etc. The transgression
penetrated into Plain Crimea (Leschukh, 1987), where
terrigenous sedimentation started. In Mountain Crimea highly
condensed "Ammonitico Rosso" facies were formed and in
the outer part of the basin clayey sedimentation took place
(Baraboshkin, 1997b).

The Barremian palaeogeography is characterised by
further transgression in the Plain Crimea, where terrigenous
Barremian sediments overlay Hauterivian and older deposits
(Leschukh, 1987). In Mountain Crimea they partially
represented of the upper part of "Ammonitico Rosso"
limestones and partially — the lower part of the deep-water
clayey sections (Yanin, Vishnevsky, 1989; Baraboshkin,
1997a). Block movements led to the appearance of the thick
olistostrom member in the Eastern Crimea.

During the Aptian pelagic clays were deposited all over the
Mountain Crimea under disoxic conditions. Ammonites are
very rare and the age of the clays is mainly determined by
the foraminiferal data (Gorbachik, 1986). The Kacha River
reference section is very typical for Mountain Crimea.

Uppermost Aptian is missing in the succession because of
the new stage of deformations and tectonical uplift of the
region (Yanin, Vishnevsky, 1989; Baraboshkin, 2001). During
the Early — Middle Albian the most part of the Mountain
Crimea was a dryland. Stratigraphy of the Lower — Middle
Albian in the Eastern Crimea needs further investigations. In
the Plain Crimea shallow sea with terrigenous sedimentation
has developed in the Early Albian (Leschukh, 1987). In the
Middle Albian volcanogenic sedimentation started in the
Karkinit back-arc basin of the Plain Crimea (Nikishin et al.,
1997).

The latest Middle Albian — early Late Albian was marked
by mixed estuarine — shallow-water sedimentation in the
Second Range. The sea ingressed in the palaeovalleys of
Mountain Crimea from the north and north-west and filled
them with clays and sands (Yanin, Vishnevsky, 1989).

An extension event took place in the Crimea-Caucasus
region during the latest Albian — Cenomanian. The sea
transgressed onto the Mountain Crimea from the south.
Carbonate sedimentation started again, but on the south-
west (Sevastopol region) and in the north (Karkinit basin) a
strong influence of pyroclastics is occurred. The pike of
volcanic activity falls on the Albian / Cenomanian boundary,
because pyroclastic rocks covers the whole Crimea. It is
supposed that this magmatic event was connected with the
Black Sea origin (Nikishin et al., 1997).

CONCLUSIONS

As could be seen from this short review, the Early
Cretaceous history of the Mountain Crimea is very complex.
Intensive study of Lower Cretaceous deposits during the last
years led to recognition of a series important events. (1)
Determination of the Valanginain in the shallow-water and
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lacustrine facies (Baraboshkin, Yanin, 1997) made possible
to define the time of extensional event, characteristics of
block movements and to separate Early Hauterivian complex
facial paragenesis from the Valanginian, more slmple
paleogeography; (2) to quantify depth changes for the Early
Cretaceous and to recognise sudden deepening of the
Mountain Crimea basin on the Early / Late Hauterivian
boundary (Baraboshkin, 2001; Enson, Baraboshkin, 2002);
(3) to determine more precisely (Latest Albian) the beginning
of the extension phase of back-arc system for the SW
Crimea.

There are, however, a lot of questions waiting for further
study.
ACKNOWLEDGEMENTS
The research was done with the support of RFBR
foundation (Projects 01-05-64641, 01-05-64642, 01-05-
64788).
REFERENCES

Arkadiev V.V., Atabekyan A.A., Baraboshkin E.Yu.,
Bogdanova T.N. 2000. Stratigraphy and ammonites of

Cretaceous  deposits of  South-West  Crimea.
Palaeontogr., Abt.A, Bd.255, Lfg.4-6, S.85-128.
Arkadiev  V.V., Atabekyan A.A., Baraboshkin E.Yu.,

Bogdanova T.N., Bugrova l.Yu., Vladimirskaya E.V.,
Golovinova M.A., Ermolaev V.V., Klikushin V.G,
Korobkov A.l., Krymholtz G.Ya., Lobacheva S.V., Titova
M.V, Tur N.A., Yakushina AA. 1997. Atlas of
Cretaceous fauna of  South-Western  Crimea.
V.V Arkadiev, T.N.Bogdanova (Eds.), Sankt-Petersburg,
"Pangea" Publ., 357 p. (In Russian).

Baraboshkin E.J. 1997a. New stratigraphic scheme of the
Lower Cretaceous Kacha - Bodrak River watershed
(South-Western Crimea). Vestnik MGU, Ser. geol. No.3,
p.22-29. (In Russian).

Baraboshkin E.J. 1997b. New data on the stratigraphy of the
Hauterivian deposits in the Kacha - Bodrak watershed.
In: E.E.Milanovsky (Ed.), Ocherki po geologii Kryma,
Trudy Krymskogo geologicheskogo nauhno - uchebnogo
tzentra imeni prof. A.A.Bogdanova. No.1, Moscow,
Moscow State University, p.27-53. (In Russian).

Baraboshkin E.J. 2001. Lower Cretaceous of the East-
European paltform and its southern frame (stratigraphy,
paleogeography, Boreal-Tethyan correlation).
Disstertatzia na soiskanie uchenoi stepeni doktora
geologo-mineralogicheskih nauk [Doctor Sc. Thesis].
Moscow, 573 p. (In Russian, unpublished).

Baraboshkin E.J. 2002. Early Cretaceous seaways of the
Russian Platform and the problem of Boreal / Tethyan
correlation. In: J.Michalik (Ed.), Tethyan / Boreal
Cretaceous correlation. Mediterranean and Boreal
Cretaceous paleobiogeographic areas in Central and
Eastern Europe, Bratislava, Publ. House of Slovak Acad.
Sci., p.39-78.

Baraboshkin E.J., Mikhailova I.A. 1994. On the revision of
Neocomian ~ ammonites  of  Crimea:  genera

Neohoploceras Spath and Luppovella Nikolov. Paleontol.
Journ., Moscow, No.3, p.41-54. (In Russian).

Baraboshkin E.J., Mikhailova .A. 2000. New and poorly
known Valanginian ammonites from South-West Crimea.
Bull. Inst. Roy. Sci. Nat. Belgique, Sci. de la terre, vol.70,
p.89-120.

Baraboshkin E.J., Yanin B.T. 1997. Correlation of the
Valanginian of South-Western and Central Crimea. In:
E.E.Milanovsky (Ed.), Ocherki po geologii Kryma. Trudy
Krymskogo geologicheskogo nauhno uchebnogo
tzentra im. prof. A.A.Bogdanova. No.1. Moscow, Moscow
State University, p.4-26. (In Russian).

Bogdanova T.N., Kvantaliani V. 1983. New Berriasian
ammonites of the Crimea. Bull. Moscow Soc. Naturalists,
geol. ser., .58, No.3, p.70-83. (In Russian).

Bogdanova T.N., Lobacheva S.V. Prozorovsky V.A.,
Favorskaya T.A. 1981. On the stratification of the
Berriasian of the Mountain Crimea. Vestnik
Leningradskogo Universiteta, ser. geol. i geogr., vol.6,
No.1, Leningrad, p.5-14. (In Russian).

Drushchits V.V., Kudryavtsev M.P. (Eds.). 1960. Atlas of the
Lower Cretaceous fauna of the northern Caucasus and
the Crimea. Moscow, Gostoptekhizdat, 701 p.

Drushchits V.V., Mikhailova I.A., Nerodenko V.M. 1981.
Zonal subdivision of Aptian deposits of Southwest
Crimea. Bull. Moskovskogo Obshestva Ispytatelei
Prirody, otd. geol., vol.56, No.1, p.95-103. (In Russian).

Enson K.V., Baraboshkin E.J. 2002. Paleobathymetry of
Valanginian - Aptian (early Cretaceous) basin of
Mountain Crimea by the data of indexes of durability of
ammonite shells and facial analysis. In: B.A.Sokolov
(Ed.), Cretaceous System in Russia: problems of
stratigraphy and paleogeography. Moscow, MSU, 4-6
February 2002. Abstracts, p.101-103. (In Russian).

Gorbachik T.N. 1986. Jurassic and Early Cretaceous planktic
foraminifera of the south of the USSR. Moscow, Nauka
Press, 239 p. (In Russian).

Hewitt R.A., Westermann G.E.G. 1990. Nautilus shell
strength variance as an indicator of habitat depth limits.
N. Jahrb. Geol. Palaeont., Abh., Bd.179, Hf.1, p.71-95.

Hoedemaeker P.J., Rawson P.F. 2000. Report on the 5th
International Workshop of the Lower Cretaceous
Cephalopod Team (Vienna, 5 September 2000). Cret.
Res., vol.21, p.857-860.

Karakasch N.I. 1907. Le cretace inferieur de la Crimee et sa
faune. Travaux de la Societe Imperiale des Naturalistes
de St.-Petersbourg, vol. XXXII, livr.5, Section de Geologie
et de Mineralogie, 482 p.

Kvantaliani 1.V. 1989. The Early Cretaceous ammonitidae of
the Crimea and the Caucasus and their biostratigraphic
significance. Trudy Geologicheskogo Instituta, Akademiia
Nauk Gruzinskoi SSR (new ser.), vol.98, 229 p. (In
Russian).

Leschukh R.I. 1987. The Lower Cretaceous fauna of Plain
Crimea and East Black Sea Region. Kiev, Naukova
Dumka Publishers, 220 p. (In Ukrainian).

Marcinowski R., Naidin D.P. 1976. An Upper Albian
ammonite fauna from Crimea. Acta Geologica Polonica,
vol. 26, No.1, p.83-119.

Mileev V.S., Baraboshkin E.J. 1999. To the question on a
style in interpretation of a geological history of the
Crimea. Bulletin of the Moscow Society of Naturalists,
ser. geol., vol.74, No.6, p.29-37. (In Russian).

ANNUAL University of Mining and Geology “St. Ivan Rilski”, vol. 46 (2003), part | GEOLOGY AND GEOPHYSICS

29



Baraboshkin E. EARLY CRETACEOUS DEVELOPMENT ...

Mileev V.S., Rozanov S.B., Baraboshkin E.J., Shalimov L.V.
1998. Peculiarities of the inner structure of deformations
of allochtones of Mountain Crimea. Rep. Russ. Acad.
Sci., 1.358, No.2, p.233-235. (In Russian).

Muratov M.V., Arkhipov |.V., Gurevich B.L. et al. 1969.
Geology of the USSR. T.8. Crimea, Pt.1. Geological
description. Moscow, Nedra Press, 575 p. (In Russian).

Nikishin A.M., Alekseev A.S., Kopaevich L.F., Yanin B.T.,
Baraboschkin E.J., Yutsis V.V. 1993. Book 4. Cretaceous
- Eocene sedimentation in the Shelf Aima Basin of the
Cimmerian mobile belt (Crimea): eustatic and tectonic
influences. In: Vail P.R. (Ed.), Sequence Stratigraphy
Workshop, May 20-May 30, 1993, Crimea, Ukraine, Vrije
Universiteit Amsterdam - Moscow State University, 74 p.

Nikishin A.M., Bolotov S.N., Baraboshkin E.J., Brunet M.-F.,
Ershov A.V., Cloetingh S., Kopaevich L.F., Nazarevich
B.P., Panov D.I. 1997. Mesozoic - Cenozoic history of

Recommended for publication by Department
of Geology and Paleontology, Faculty of Geology and Prospecting

Crimea - Caucasus - Black Sea region. Vestnik MSU,
ser. geol., No.3, p.6-16. (In Russian).

Retowski O. 1893. Die Tithonischen Ablagerungen von
Theodosia. Ein Beitrag zur Palaeontologie der Krim. Bull.
Soc. Imper. Natur. Moscou, No.2-3, 95 S.

Westermann G.E.G. 1996. Ammonoid Life and Habitat. In:
N.H.Landman, K.Tanabe, R.A.Davies (Eds.), Ammonoid
paleobiology, Plenum Press, New York - London, p.607-
707.

Yanin B.T. 1976. The new data on the geological structure of
Bakhchisarai region of the Crimea. Vestnik Moskovskogo
gosudarstvennogo universiteta, No.5, p.41-50. (In
Russian).

Yanin B.T., Vishnevsky L.E. 1989. Cretaceous System.
Lower Series. In: O.A.Mazarovich, V.S.Mileev (Ed.),
Geology of the Kacha Uplift of the Mountain Crimea.
Mesozoic Stratigraphy. Moscow State University Press,
Moscow, p.80-126. (In Russian).

ANNUAL University of Mining and Geology “St. Ivan Rilski”, vol. 46 (2003), part | GEOLOGY AND GEOPHYSICS

30



	50 years University of Mining and Geology “St. Iv
	Annual, vol. 46, Part I, Geology and Geophysics, Sofia, 2003, pp.25-30
	EARLY CRETACEOUS DEVELOPMENT OF THE MOUNTAUN CRIMEA
	STRATIGRAPHY
	STAGE
	
	"STANDARD" ZONATION OF WESTERN MEDITERRANEAN (HOEDEMAEKER, RAWSON, 2000)


	Mortoniceras rostratum
	Anahoplites daviesi
	Niklesia pulchella
	Balearites balearis
	Milanowskia speetonensis
	
	
	
	Kilianella otopeta




	Euthymiceras euthymi
	Tirnovella occitanica
	Major paleogeographic features
	CONCLUSIONS
	ACKNOWLEDGEMENTS
	
	
	Recommended for publication by Department





