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The Crimean Mountains (CM) are regarded as part o f the Alpine-Himalaya orogenic belt rei ated to the collision o f the Eur- 
asian and African plates. Our research in the CM has allowed confirm ing the existence o f at least two flysch formations of 
different ages: the Taurida Flysch Formation (Upper T riassic/Lower-? Middle Jurassic) and the Sudak Formation (upper- 
most Jurassic/Lower Cretaceous) in the western and eastern sectors o f the CM, respectively. A fter the Middle Jurassic vol- 
canism, the freshwater claystones with coal-bearing intercalations, as well as local alluvial fan conglomerates were 
deposited. Then, following the Oxfordian/Kimmeridgian marine transgression, three separated Tithonian/Berriasian carbon- 
ate platforms developed: Baydarska, Chatyr-Dag and Demerji/Karabi. At the turn o f the Late Jurassic, the deep-water Sudak 
Basin (eastern sector o f the CM) began to develop in the eastern periphery o f the Demerji/Karabi carbonate platform. This 
basin, dominated by turbid itic deposition, was probably connected with the Great Caucasus sedimentary system. Finally, 
distal flysch sedimentation in the Sudak Basin w asfo llow ed by debris-flow deposits, with huge b lockso f Upper Jurassic lime- 
stones. These blocks were derived from destruction o fthe  Karabi carbonate platform. During the Berriasian/Valanginian, the 
eastern sector o fthe  CM began to subside. As a result, both carbonate platforms (western CM) and the debris flow fans ofthe  
Sudak Basin (eastern CM) were overi ain by marly shales and/or distal turbidites. This type o f deposition lasted until the 
Aptian/Albian. In the post-Albian period, the Alushta-Salgir tectonic zone was transformed into a SE-dipping thrust fault with 
at least 10 km am pli tude of overthrusting.
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INTRODUCTION

Flysch sediments, known already for more than 150 years 
(from Dubois de Montpereaux, 1837), play an important role in 
the geo log i cal structure of the Crimean Mts. These de pos its 
were traditionally regarded as the Tauric Flysch of Late Trias- 
sic/Early Jurassic age (Muratov et al., 1969; Muratov, 1972). 
This age has been chall enged by Popadyuk and Smirnov 
(1991), who concluded Early Cretaceous age. This sparked a 
lively discussion (e.g., Popadyuk et al., 2010, 2013a, b, 2014; 
Oszczypko et al., 2012b, c) until Sheremet et al. (2014, 2016a), 
on the basis of calcareous nannoplanton analyses of flysch-like 
deposits in the eastern sector of the CM, included both the 
Tauric Formation and the Lower Cretaceous flysch deposits of 
the eastern sector of the Crimea into the Tauric Group.

* Corresponding author, e-mail: nestor.oszczypko@uj.edu.pl 
Received: July 20, 2016; accepted: March 16, 2017; first published 
online: May 10, 2017

Taking into account our experience in studying the Outer 
Carpathians flysch, we became interested in the explanation of 
the controversy related to the Tauric Flysch. With this in mind, 
we have conducted our studies in the years 2010-2013, during 
the three short, but intense field work campaings. Our interest 
has been focused on the following main questions:

-  litho- and biostratigraphic studies ofthe Tauric Flysch;
-  its relationships to overlying lithostratigraphic units;
-  lateral and longitudinal spatial variability o fthe  Tauric 

Flysch, especially along the west-east direction.
We started from the locus typicus of the Tauric Flysch: the 

Alma and Bodrak val i eys and along the Black Sea coast, be- 
tween the Cape of Sarych in the west and the vil lage of 
Rybache in the east (Oszczypko et al., 2012b, c). Then, we tried 
to recognize the relationship between the Tauric Flysch and the 
Jurassic?/Early Cretaceous flysch of the eastern sector of the 
CM (Oszczypko et al., 2012c).

In Russian publications, the Mesozoic flysch is known as the 
Tavricheskaya svita, series, group or simply Taurica. We sug- 
gest introducing a new term -  the Taurida Flysch Formation 
(TFF), which is more consistent with the formal lithostratigraphic 
standards, recommending a geographical noun. In this case it 
will be the Taurida -  an ancient Greek name of the Crimean 
Peninsula.

http://dx.doi.org/10.7306/gq.1359
mailto:nestor.oszczypko@uj.edu.pl
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GEOLOGICAL SETTING

The Crimean Mts. are part of the southern, detormed 
boundary ofthe East European Platform, located between the 
Scythian Plate (which be i ongs to the Eurasian continent) and 
the Black Sea (Figs. 1 and 2). This mountain chain is ~50 km 
wide and ~150 km long (Figs. 3 and 4; cf. Appendix 1*). It is 
arch-shaped, with E-W  structural trends in the west, and 
NE-SW in the east. Traditionally, the CM are regarded as the 
Cimmerian/Alpine orogen (Muratov, 1960, 1969; Koronovsky 
and Mileev, 1974; Byzova, 1980; Kruglov and Tsypko, 1988; 
Mileev et al., 1997, 2006, 2009; Nikishin at al., 2015a, c).

First detailed information on tectonic deformations of the 
Tauric and Eski-Orda series, in the Bodrak Val t ey, was given 
by Koronovsky and Mileev (1974). These authors described in 
places the highly deformed complex, with south-vergent fold- 
ing and thrusting, related to the Early Cimmerian phase. An in- 
teresting view on the structural evolution of the Crimean 
orogen was presented by Kruglov and Tsypko (1988), who 
highlighted two Cimmerian orogenic phases: the older (Lit 
assic/Bathonian) one in the NW sector of the CM, and the 
younger (Valanginian/Hauterivian) one in the SE sector ofthe 
CM. The early orogenic phase took place in the outer (exter- 
nal) part of the basin, where the fold i ng of TFF was preceded 
by pre-folding volcanism. This is well-documented (Kruglov

CACC: Central Anatolian Crystalline Complex 
KM: Kirsehir Massif 
MM: Menderes Massif 
SM: Sakarya Massif 

IAES: Izmir-Ankara-Erzinkan Suture 
AESA: Ankara-Erzinkan-Sevan-Akera Suture

NAF: North Anatolian Fault 
EAF: East Anatolian Fault 
GC: Great Caucasus 

V: Van Lake 
S: Sevart Lake 
R: Rezaiyeh Lake

SR: Shatsky Ridge 
TT: Tuapse Trough 
K: Khoy ophiolites 

LC: Lesser Caucasus 
SA: South Armenian błock

Fig. 1. S tru c tu ra l ske tch -m ap  o f the  A lp in e  O rogen S ystem  o f SE E urope and M iddle  East sensu lato
a fte r S osson at al. (2010), s im p lifie d

Position o fth e  Crimea Mts. is shown as a red rectangle

* Supplementary data associated with this article can be found, in the online version, at doi: 10.7306/gq.1359

https://gq.pgi.gov.pl/rt/suppFiles/25513/
https://gq.pgi.gov.pl/rt/suppFiles/25513/
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Fig. 2. Tectonic map o fth e  Crimea Mountains 
(Hurskyi and Kruglov, 2006)

and Tsypko, 1988) by results of the Kacha 2 bore- 
hole (40 km SW of Simferopol). This borehole 
drilled to the final depth of 4032 m revealed int 
tensely folded sediments TFF (T3-J1) with numer- 
ous intrusions (dykes, sills and pillow lavas of 
diabases, picritic diabases, andesites and ba- 
salt-andesites) in the 2270-3930 m depth intert 
val.

Hurskiy and Kruglov (2007) distinguished the 
following structural complexes:

-  autochthonous (Aptian/Albian), fragmen- 
tarily preserved in the Salgir and Tonas val- 
leys;

-  allochthonous complex with two nappes: 
lower -  the Tauric Nappe, and upper-the 
Yayla Nappe (carbonate platforms);

-  Cenomanian/Eocene post-nappe complex 
(Fig. 2).

In the Simferopol 1 borehole, beneath the 
Tauric Nappe, Lower Cretaceous deposits were 
pierced at a depth of ~4 km (Yudin, 2005, 2013).

The interpretation of Kruglov and Tsypko 
(1988) clearly shows that sedimentation ofthe TFF 
in the external (NW) part ofthe basin ended up in 
the Middle Jurassic, and continued through the 
Valanginian/Hauterivian in the inner (SE) basin. In 
the Crimea Basin, this deformation took place in 
close relation with the begining ofthe closure ofthe 
Neo-Tethys Ocean (Kazmin et al., 2000; Golonka, 
2004). However, there was also consequent Al- 
pine deformation (during the Paleogene), retated 
to the Arabia-Eurasia convergence and to the evo-

Fig. 3. S im plified geological map o fth e  Crimea Mountains based o n Muratov (1960), Pivovarov and Derenyuk (1984) 
and Popadyuk et al. (2013a), w ith  location o fth e  m ost recent m icropalaeontological data presented by Popadyuk et al. (2013a) 

and Sheremet et al. (2014, 2016a), and o f our study sections (WP) in 2011-2013



Fig. 4. S im plified geological map o fth e  Crimea Mts. based on P ivovarovand Derenyuk (1984) and Popadyuk et al. (2013a) 
w ith location o f new dating presented in th is  paper (see also Appendix 1)
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lution ofthe Neo-Tethys (Bocaletti et al., 1974; Letouzey et al., 
1977; Adamia et al., 1981; Zonenshain and Le Pichon, 1986).

As far as the polyphase structural evolution ofthe Crimea is 
concerned, there is some controversy about the major struct 
tures, especially related to the vergence of thrust sheets and 
the ages of their development. Mileev et al. (1997) considered 
the thrust sheet development as Berriasian in age with a south 
and south-east vergence (N160-N120° in azimuth). Popadyuk 
and Smirnov (1991) assumed that the thrust i ng in Crimea was 
generally north-vergent and had occurred during the Austrian 
phase (Middle Cretaceous). Galkin et al. (1994) concluded that 
the allochthonous Upper Jurassic rocks of the Chatyr Dagh 
Massif thrust to the westover the Albian deposits. Accordingto 
Shcherba (1978), the allochthonous complex (Late Jurassic 
terranes) was displaced to the south in Late Cretaceous-Early 
Paleogene times, and the detachment surface was reactivated 
during the Plio-Quaternary. Kazantsev (1982) and Kazantsev 
et al. (1989) reported that the structural complexes are involved 
in north-vergent thrust sheets including rocks aged from the Pa- 
leozoic to Sarmatian.

Panek et al. (2009) applied an apatite fission-trackthermo- 
chronology (AFT) to investigate the low-temperature thermal 
evolution of the CM. The vast majority of the samples taken 
from Jurassic sedimentary and magmatic rocks revealed AFT 
ages in the range of 51-32 Ma (Eocene). These stud ies sho- 
wed that the mountain range experienced a thermal overprint 
afterthe Late Cimmerian orogeny: at least 4 km of burial by the 
Early Cretaceous/Late Eocene platform was followed by Middle 
Pliocene uplift, fluvial erosion and large-scale landslides.

Sheremet et al. (2014, 2016a), based on new micro- 
palaeontological data, proposed Upper Triassic to Middle Ju
rassic and Lower Early Cretaceous ages ofthe Tauric Group in 
the eastern CM, associated with magmatic activity. In this area, 
they also suggested the Early Cretaceous phase of extension 
and shortening periods during the Paleocene-Early Eocene, 
before the main Middle Eocene unconformity. Sheremet et al. 
(2016b), on the basis of two integrated transects from the east
ern CM to the Sorokin Trough (north of the eastern BS; Fig. 2), 
documented the Early Paleocene to Pliocene shortening 
phases linked with the Neo-Tethys closure and up t i ft of the 
Great Caucasus. This scenario has been supported by Sosson 
et al. (2016) who reconstructed the palaeogeographic position 
of the Black Sea Caucasus area from the Tithonian to Early 
Paleocene.

CURRENT VIEWS ON THE AGE 
OF THE TAURIDA FLYSCH FORMATION

Distribution ofthe TFF in the CM is well-illustrated on sev- 
eral general geological maps 1:200,000 (Muratov, 1969; Pivo- 
varov and Derenyuk, 1984; Yudin, 2009), and on serial geologi
cal maps 1:200,000: Eupatoria-Sevastopol and Simferopol- 
-Yalta sheets (Bilecki, 2006a, b).

The TFF is traditionally regarded as the oldest sedimentary 
formation of the CM, exposed in two separate, northern and 
southern folded belts (Figs. 3 and 4). The northern one, known 
as the Kacha Up t ifted Zone (Kruglov and Tsypko, 1988), is up 
to 50 km long and up to 25 km wide. In this region, the tectoni- 
cally multiplied thickness of the TFF reaches a few kilometres 
(e.g., at least 2299 m in the Kacha 2 borehole, and 4032 m in 
the Kacha 4 borehole -  see Bilecki, 2006a). In the east, this re
gion adjoins the Late Jurassic carbonate platform ofthe Dolho- 
rukovska Yayla along the Alushta/Salgir transversal fault 
(Kruglov and Tsypko, 1988; Fig. 4). Towards the SW, the out- 
crops of the TFF narrow and disappear underthe Lower Creta

ceous transgressive formations in the NW, and underthe Mid- 
dle/Upper Jurassic deposits in the SW and SE (Fig. 4). The 
southern region ofthe TFF, which is up to 100 km long and only 
a few kilometres wide, is situated along the Black Sea coastal 
zone, between the Sarych Cape in the west and the Sudak area 
in the east (Figs. 3 and 4). In the north, the TFF adjoins the Main 
Ridge of the CM along the vertical walls ofthe Late Jurassic car
bonate platform. The nature of this contact is not clear.

The TFF is divided by Pivovarov and Derenyuk (1984) into 
the Upper Triassic and Upper Triassic/Lower Jurassic mem- 
bers. In the Lozove and Bodrak areas, these members are sep- 
arated by thick-bedded quartzitic sandstones with imprints of 
Sinemurian ammonites and blocks of Paleozoic and Mesozoic 
limestones (e.g., the Eksi-Orda Fm.; Panov et al., 2001). In the 
coastal zone between Hurzuf and Alushta, the TFF is intruded 
by Middle Jurassic volcanic bodies: gabbro-diabases, ande- 
sites, basalts, diorites and plagiogranites (Pivovarov and 
Derenyuk, 1984; Kruglov and Tsypko, 1988; Bilecki, 2006b; 
Yudin, 2009; Solov'ev and Rogov, 2010; Meijers et al., 2010). In 
the NW sector of the CM, the TFF is transgressively overlain by 
Lower Cretaceous, mainly Hauterivian deposits (Figs. 3 and 4). 
Unclear situation is near the town of Dobre (south of Simfero
pol), where the TFF is covered by red continental conglomer- 
ates regarded by Pivovarov and Derenyuk (1984) as C a lo  
vian/Oxfordian, and by Popadyuk et al. (2013) as Neogene? 
Along the Black Sea coast, between the Cap of Sarych and 
Pryvitne, a prominent position is occupied by the Titho- 
nian/Berriasian carbonate platform (Fig. 4), up to 2000 m thick 
(Krajewski and Olszewska, 2007; Dorotyak, 2008; Krajewski, 
2010). This platform is underlain by the Oxfordian and Kimme
ridgian conglomerates, sandstones an limestones (Pivovarov 
and Derenyuk, 1984), and it lies beiow the Triassic/Jurassic 
flysch deposits. This sequence is well exposed beneath the 
Baydar Yalta-Chatyr-Dag and Demerji yaylas (Figs. 3 and 4). A 
similar relationship between the TFF and the Upper Jutast 
sic/Berriasian limestone sequences continues eastward (Ka- 
rabi Yayla) as far as the Arpat Creek in Pryvitne. According to 
Lalomov (2007), the Upper Jurassic Conglomerate Formation 
(UJCF) unconformably overlies the TFF in this area, and cre- 
ates a kind of “lenses” at the base of the Upper Jurassic lime
stones. In this interpretation, the UJCF is tripartite and reaches 
750 m in thickness (e.g., Demerji area). The lower member of 
this for ma tion (up to 300 m thick) is composed of boulder/peb- 
ble conglomerates with sandy clayey matrix. The middle mem
ber, up to 250 m thick, is represented by medium- to welF 
-rounded boulder/pebble conglomerates with medium-sorted 
matrix. The upper member ofthe UJCF, up to 200 m thick, is 
dominated by medium/fine-grained sandstones with gravel and 
small pebbles. In this interpretation, the debris-flow deposits of 
the UJCF were transported to the basin from the NW. This is 
confirmed by the granite boulders derived from the Ukrainian 
Shield (see Lalomov, 2007).

In the Sevastopol area, the uppermost part of the UJCF 
could be partly correlated with the Hurzuf Formation (~50 m 
thick), composed of algal limestones, sands and conglomer
ates (Bilecki et al., 2006a). Probably, a similar position is occu
pied by the Sukhoriche Formation (Oxfordian/Kimmeridgian), 
composed of conglomerates, sandstones and biohermal lime
stones, up to 500 m thick (Bilecki, 2006a).

Along the shoreline, east of the mouth of the Salgir River up 
to Morskie village the TFF occurs in a narrow zone tapering to- 
ward the E. In this area, the TFF is locally overlain by patches of 
the Aalenian/Bajocian gravelithes with coal intercalations (Pivo- 
varov and Derenyuk, 1984). In the Morske vil i age the TFF dis- 
appears under a cover of Bathonian/Callovian silty-sandy sedi- 
ments (Pivovarov and Derenyuk, 1984).
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According to Yudin (2009) the contacts of the TFF with 
older and younger formations are mainly tectonic and accom- 
panied by wide zones of tectonic melanges. The TFF is 
transgressively overlain by Lower Cretaceous deposits only be
tween the Salgir and Bodrak rivers. In the rest of the CM, the 
contacts ofthe TFF with both the younger and older formations 
are tectonic.

Until recently, the Late Triassic/Early Jurassic age ofthe 
TFF was relatively poorly documented by biostratigraphic, litho
stratigraphic and sedimentological stud i es. The stratigraphic 
position of the TFF is based on few findings of ammonites 
(Astakhova, 1968a, b, 1971, 1972, 1976), crinoids, the Upper 
Triassic bivalve Monotis salinata (Klikushyn, 1988; Okay et al., 
2015), and palynological data (Bolotov et al., 2004 and refer- 
ences therein). However, when we critically analyse these 
dates, we should take into account the fact that turbidite sed i- 
ments contain usually reworked fossils and palynological mate- 
rial (e.g., Oszczypko et al., 2004, 2012a). Reworking proceses 
during the deposition ofthe TFF are confirmed by the presence 
of numerous blocks of both sedimentary rocks with fossils, and 
plutonic and volcanic rocks (Muratov, 1960; Albov, 1964; Ippo- 
litov et al., 2008; Yudin, 2009). Popadyuk (2011) reierred to a 
forgotten publication of Dekhtyareva et al. (1978) where, in ad- 
dition to the Carboniferous, Permian, Triassic to Middle Juras
sic, and Upper Triassic to Lower Jurassic fossils in the exotic 
blocks of the Eksi-Orda Formation near Simferopol, also the 
Barremian-Aptian ammonites have been found. Taking into ac
count these data, Popadyuk (2011) questi oned the Aptian 
-Albian age of the TFF, while the age of the post-tectonic sed i - 
mentary coverofthe CM should be not olderthan Cenomanian.

Taking into account the interdependence ofvolcanism and 
sedimentation ofthe TFF (see Kruglov and Tsypko, 1988), the 
studies of detrital zircons from outcrops located near Simfet 
ropol and along the Black Sea coast between Yalta and Alushta 
as well as from the Kastel Massif (west of Alushta) supplied im- 
portant information (Solov'ev and Rogov, 2010). They provide 
the following dates (in Ma): 220.1 ±12 and 169.9 ±8.6 in the 
north, 193.6 ±13.1, 167.1 ±12.1 and 154.0 ±10.2 on the sea- 
shore, and 149.0 ±10.9 in the Kastel Massif, thus showi ng that 
the age of detrital zircon corresponding to the interval between 
the Late Triassic to Middle Jurassic and the Oxfordian/Kimme- 
ridgian (Late Jurassic) is similar to the usually accepted age of 
the TFF, and suggests synchrony of volcanism (Late Triast 
sic-Middle/Late Jurassic) and flysch sedimentation.

Meijers et al. (2010) documented the presence of two 
groups of volcanic rocks in the Crimea Mts.: older-Aalenian to 
Oxfordian (~172-158 Ma in the area of the Bodrak Val i ey and 
near Simferopol) and younger -  Tithonian-Berriasian 
(~151-142 Ma in Karadag).

The preliminary results of our geological and micropalaeo- 
ntological studies (Oszczypko et al., 2012b, c) on the TFF in the 
Bodrak area and along the Black Sea coast confirmed its Upper 
Triassic-Middle Jurassic age in these localities. They also doc
umented that the Middle/Upper Jurassic Flysch is trangressF 
vely overi ain by the Upper Oxfordian/Kimmeridgian marine de
posits nearLaspi. Popadyuk et al. (2013) published a new geo
logical map ofthe CM (1:200,000) based on determination of 
51 foraminifer species and revision of 163 sections (Fig. 3), and 
pointed out the Aptian/Albian age i n the western part of the CM.

The other area of occurrence ofthe Aptian/Albian deposits 
is in the eastern part ofthe CM between Sudak and Feodosia. 
Unfortunately, in places oftypical occurrence ofthe TFF, sam- 
ples were barren.

Recently, Sheremet et al. (2014) published important pa- 
pers concerning large-scale studies of of calcareous nanno-

plankton. In course of their project, they collected 224 samples, 
of which only 52 allowed concluding about their age. These pos- 
itive samples have been picked up from marly shales, lime
stones, flysch and flysch-like deposits of the eastern sector of 
the CM, between Simferopol in the west and Feodosia in the 
east. The ages of these deposits are not younger than Valan- 
ginian in the east and Aptian/Albian in the west. In turn, in the 
western sector ofthe CM (W ofthe Salgir Valley), and along the 
coastal area between Alushta and Morske, where the TFF is 
dominant, all samples were empty. However, these results 
have not been correlated with any lithostratigraphic units shown 
in geological maps (Pivovarov and Derenyuk, 1984; Bilecki, 
2006a, b; Yudin, 2009) and, moreover, samples col l ected from 
the unquestionable TFF deposits have been usually barren. In 
another publication, Sheremet et al. (2016a) give additional 
micropalaeontological data (e.g., from Berehove and Yalta) and 
provide a new interpretation ofthe structural evolution ofthe CM 
(Fig. 3).

METHODS

For our stud i es, we used the geological map 1:200,000 
(Pivovarov and Derenyuk, 1984), ed ited by the Ukrainian Geo
logical Survey. This map well-illustrates the main lithostratF 
graphic units of the CM (Fig. 4) and shows that the Upper Trias- 
sic-Lower Jurassic flysch deposits ofthe TFF are distributed in 
two areas: west of the Salgir River (Kacha Up i ift) and along the 
sea shore, between the Sarych Cape in the west and the village 
of Morske in the east (Figs. 3 and 4).

Initially (2011-2012), our interest was focused on 
lithostratigraphical studies and sampling ofthe TFF in its locus 
typicus area, located west of the Salgir River (Fig. 4) and along 
the Black Sea coast, between the Sarych Cape in the west and 
the village of Pryvitne in the east (Oszczypko et al., 2012b, c). 
Later (2013), these stud i es were extended on the Juras- 
sic/Lower Cretaceous flysch ofthe eastern sector ofthe CM. 
Our research was carried out along the main road and six se- 
lected localities. The studied and sampled sections were doc
umented by GPS way-points (WP) and photographs. During 
fieldwork, we coliected 98 samples for biostratigraphic study, 
of which 48 samples appeared barren. In the remaining sec
tions (50 samples col i ected from 37 sites; Figs. 3 and 4) the 
age determination was based on microfossils (foraminifera 
and calcareous nannoplankton). Microfacies types have also 
been determined. In the laboratory, standard processing 
methods were applied to isolate the foraminifera and dinocysts 
from shales and mudstones. In general, the samples from 
shales and mudstones of the TFF contained scarce forat 
minifera and dinocysts. Additionally, both microfacies and cal
careous nannoplankton were anaiysed in thin-sections from 
several limestone samples.

STUDIED SECTIONS

WESTERN SECTOR OF THE CM

Our research focused on stratotype areas of the TFF near 
Prokhladne, south of Simferopol, and along the coast from 
Rybache in the east to the Sarych Cape in the west (Figs. 3 
and 4).

https://gq.pgi.gov.pl/article/view/7780/pdf_64
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Fig. 5. G eo log ica l ske tch -m ap  o f  the  P rokh ladne  area, 
based on B ileck i (2006b)

Prokhladne area. This area of good outcrops, located on 
hills between the rivers of Bodrak and Alma (Figs. 5 and 6A-E), 
is regarded as locus typicus of the Taurida Flysch Formation of 
Upper Triassic-Lower Jurassic age (e.g., Muratov, 1960; Levi- 
tskiy, 1974; Marcinowski and Najdin, 1976; Muratov et al., 
1984; Baraboshkin, 1997). In Prokhladne, remains of amiTo 
nites (Dactilioceras sp.) and belemnites (Mesoteuthis quen- 
stetdti) were found at the top of the TFF, which point to the 
Toarcian/Aalenianian age of this formation (Levitskiy, 1974). In 
the same position, directly below Hauterivian transgresive de
posits, Levitskiy (1974) documented the presence of Palaepo- 
lycheles crymensis. Modern representatives of this family be- 
long to the marine benthos, occurring at depths of upto 2000 m.

Cartographic position ofthe TFF in this area is presented on 
geological maps of Pivovarov and Derenyuk (1984), Bilecki 
(2006a, b) and Yudin (2009). The first group of exposures (WP 
7-12) displays dark grey non-calcareous, fine to very fine, thin- 
to medium-bedded turbiditic sandstones with shaly and 
mudstone intercalations, sideritic concretions and rare thick 
sandstone beds (Fig. 6A-D). Few flute casts of medium-bed
ded turbiditic sandstone indicate palaeotransport from NW to 
SE (300°). Greenish-brown shales are covered with red- 
dish/black patina of Fe/Mn minerals (Fig. 6C, E). Subvertically 
dipping beds are folded and many of them are overiurned. 
Some packages of strongly tectonized beds can be regarded 
as a kind of “broken formation” (Fig. 6F). About 1.8 km to the 
north (WP 14, 15; Fig. 5) we found steeply NW-dipping (340/60) 
thin-bedded turbidites with two diabase sills (0.5 and 4 m thick, 
see Meijers et al., 2010) showing thermal contacts (Fig. 6D). 
There is a narrow, up to 1 km wide, NE-SW-oriented syncline 
of the Eksi-Orda Beds (Lower Jurassic) between the Alma and

Bodrak val ieys. Both the TFF and Eksi-Orda Beds are locally 
transgressively overi ain by lobes of Lower Cretaceous depos
its, mainly of Albian age (Marcinowski and Najdin, 1976). 
Bolotov et al. (2004), based on palynofossils and the Norian bi- 
valve Monotis sp., documented the Toarcian-Aalenian age of 
the TFF in the Bodrak River sections. Thin-bedded flysch, simi
lar to that described above, we have observed and sampled 
also in several exposures along the Black Sea coast, between 
Rybache in the east and Alushta and the Laspi Bay in the west.

In the poor foraminifera assemblage identified in WP 7, 8, 
10-13 (Fig. 5), one species, Thuramminoides metensis 
(Terquem) (Fig. 7), is characteristicforthe Middle Triassic, and 
another one, Thalmannammina canningensis Tappan, is also 
reported from the Triassic-Lower Jurassic. Preliminary studies 
of organic dinocysts from the Bodrak sect ion (WP 7-17) indi- 
cated poorly preserved Lower Jurassic dinocysts: Phallocysta 
sp., Wallodinium and Nannoceratopsis sp. Nannoceratiopsis 
senexand N. gracilis have been occasionally observed, indicat- 
ing a Late Pliensbachian-Early Bajocian age (Oszczypko et al., 
2012c).

Laspi area (Figs. 8, 9 and 10). To the west of Yalta (Figs. 3 
and 4), along the coastline, and near Laspi we observed 
well-exposed flysch. On the geological map of Bilecki (2006a; 
Fig. 8) these flysch deposits have been included into the upper 
part the Taurida Formation (T3-J i)  and the Aalenian/Bajocian 
flysch (J2ml) with tuffite intercalations and small subvolcanic 
diabase veins of Middle Jurassic age. In comparison with the 
flysch ofthe Prokhladne sections, turbidites of this area differ in 
colour and show less intense tectonisation of beds. West of 
Yalta, in Berehove along the Black Sea coast, we found well-ex- 
posed flysch deposits (WP 39; Fig. 8). Previously, these depos
its were regarded by Pivovarov and Derenyuk (1984) and Yudin 
(2009) as the TFF (T3-Ji). These outcrops display N-dipping 
(360/35) dark grey thin- to medium-bedded turbidites with thick- 
ening-and coarsening-upward sequences (Fig. 9A-C). In gen- 
eral, the flysch deposits from Berehove are significantly differ- 
ent from that of the Bodrak Val iey and coastal zones east of 
Alushta, in both the colour and degree of tectonic deformation 
of beds.

In the Berehove section (WP 39), a relatively rich Early Ju
rassic foraminiferal assemblage has been identified in grey 
siltstones (Figs. 8 and 9A-C, 10; Appendix 1). A thin-section of 
the same sample also reveals the presence of Upper Jurassic 
foraminifera. Additionally, from the same locality (Bereho- 
ve/Kastropol, sample 40 located at225 m, azimuth 75 from WP 
39), Sheremet et al. (2016a) reported the presence of 
Hauterivian-Early Barremian calcareous nannoplankton. Early 
Cretaceous (Upper Valanginian-Lower Barremian) calcareous 
nannoplankton has also been documented in a sample from 
Yalta (Sheremet et al., 2016a:, sample 42).

Going to the west along the road H-19 to the locality of Laspi, 
we observed and sampled the shaly facies probably belonging to 
the upper part of the TFF (WP 40; Appendix 1). In the dark beige 
mudstones, a relatively rich Upper Triassic- Lower/Middle Juras
sic foraminiferal assemblage has been documented.

To the NW of the Sarych Cape, above the road H-19, the 
upper shaly facies ofthe TFF (WP 40) are transgressively over- 
lain by poorly cemented fine gravel, 10-15 m thick, with clay- 
stone (WP 42, 43; Fig. 8). These Upper Jurassic clayey-sandy 
deposits, with clasts of rhodoid limestones, up to 5 cm across, 
contain (WP 43) a relatively rich foraminiferal assemblage (Ap- 
pendix 1) accompanied by ostracods, echinoids, spikes and 
calcified radiolarians. Its likely age is Early/Middle Oxfordian. A 
thin-section (WP 43, thin-section 1) revealed the presence of 
microbial bindstone containing few foraminifera: Textularia sp., 
Bullopora sp., Nubeculariidae, accompanied by Polychaeta -
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Fig. 6. Taurida Flysch Formation o fth e  Bodrak Valley

A  -  thin-bedded turbidites dominated by dark grey non-calcareous shales and mudstones with rare intercalations 
of thin-bedded sandstones, with rust-coloured weathering crust (sample W P 7); B -  sill of Middle Jurassic 
volcanites; C -  shaly lithofacies o f TFF with few centim etres th ick intercalations of very fine sandstones (WP 8); D 
-  strongly tectonized shaly lithfacies o fTF F  (WP 9); E -  coarsening- and thickening-upward sequence, upper part 
of TFF; F -  de ta ils of above pho to graphed se quence

Terebella lapilloides Munster, and local accumulations of spon- 
ge spicules. This assemblage points to Late Jurassic age. Simi- 
larly, a thin-seci ion (WP 43, thin-seci ion 2) from micritic lime- 
stone contained poor, but stratigraphically important micro- 
fossils (Appendix 1). The age corresponds to late Early-Middle 
Oxfordian.

In2012, along the road to Laspi, above samples WP 42-43, 
samples from the Late Jurassic carbonate platform of the 
Baydarska (e.g., WP 65; Appendix 1) were collected. These 
sample contains abundant microfossils indicating Late Jurassic 
to Early Cre ta ceous age. The limestones exposed along the 
road from Laspi to Sokolyne (sample WP 71) contain calcare

ous nannoplankton (Nannoconus steinmannii) indicating Late 
Jurassic-Early Cretaceous age. Sample WP 74 has also 
yielded a calcareous nannoplankton assemblage with Cycla- 
gelosphaera argoensis and C. margerelli Noel, which indicates 
Late Jurassic to Early Cretaceous age (Appendix 1).

Chatyr-Dag Yayla (Figs. 11 and 12). In the Salgir River Val- 
ley, near Dobre (a few kilometres south of Simferopol), we 
turned off the main road and continued moving up the local road 
towards the Chatyr-Dag Massif (1527 m a.s.l.). In the roadside 
exposures, red thick-bedded conglomerates with the red 
sandy-clayey matrix occur. These NW-dipping continental de- 
pos its stretch along the road for a few hundred metres (Fig.

https://gq.pgi.gov.pl/rt/suppFiles/25513/
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Fig. 7. M icrophotographs o f foram inifers from  TFF (Late T riass ic-E arly  Jurassic), 
obtained by water maceration

A -  Kechenotiske cf. maurikensis Haig and Mc Cartain, WP 39, side view; B -  Palustrella exigua 
(Schwager), WP 18, side view; C -  Astacolus cf. varians (Bornemann), WP 40, side view; D -  
Textularia aff. haeusleri Kaptarenko Chernousova WP 18"2011", side view; E -  Ammobaculites cf. 
rhaeticus Kristan-Tollmann, WP 23, side view; F -  Thuramminoides metensis (Terquem), WP 8, side 
view; G -  Trochammina sp., WP 39, apertual view; H -  Verneuilinoides cf. liasina (Terquem and 
Berthelin), WP 39, side view
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Fig. 8A -  geological sketch-map o f the Laspi area, based on Bilecki (2006a), w ith location o f sampled sections; 
B -  s im plified lithostratig raph ic profile  w ith  location o f sampled sites

Fig. 9. R e la tio n sh ip  o f  TFF to  the  Late J u ra ss ic  carbona te  p la tfom  o f  B aydarska  Yayla near Lasp i

A  -  locations o f samples WP 38/39; B -  WP 42/43, poorly cemented, coarse-grained sandstones, conglomer
ates and limestone concretions in sandy matrix o fth e  Upper Oxfordian/Kimmeridgian, at the base o f hard lime
stones (Tithonian/Berriassian, see Oszczypko et al., 2012b, c); C -  fine gravels and sands (sample WP 42); D -  
Tithonian/Berriasian limestone



The position and age o f flysch deposits in the Crimean Mountains (Southern Ukraine) 707

Fig. 10. F o ra m in ife rs  o f the  C rim ea M ts. found  in  th in -se c tio n s

A  -  Anchispirocyclina lusitanica (Egger), S.6/WP 71, equatorial cross-section, Late Jurassic 
(Tithonian); B -  Anchispirocyclina lusitanica (Egger), S.6/WP 71, oblique cross-section, Late Jurassic 
(Tithonian); C -  “V idalina” martana Farinacci, WP 70a, equatorial and oblique cross-section, Lias; D -  
Involutina cf. liasica (Jones), WP 70a, ax i al cross-seci ion, Early Jurassic; E -  Pseudomarssonella 
osoviensis (Bielecka and Styk), WP 70a, ax i al cross-seci ion, Middle Jutassic; F -  Siphovalvulina 
variabilis Septfontaine, WP 70a, axial cross-section cutting, Middle Jurassic; G -  Protopeneroplis 
striata W eynschenk WP 70a, cut crosswise, axial cross-section, Middle Jurassic; Sudak-Feodosia  
transect; H -  Quinqueloculina cf. occulta Antonova, WP 70a, cut crosswise, ax i al cross-section, M id
dle Jurassic; Sudak-Feodosia transect
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Fig. 1 1 A - geological sketch-map o fth e  Chatyr-Dag-Alushta area, based on B ilecki (2006b), 
w ith location o f sampled sections; B -  sim plified lithostra tig raph ic profile  

w ith location o f sampled sites

11A). The conglomerates have been included by Pivovarov 
and Derenyuk (1984) into the Callovian/Oxfordian, by Yudin 
(2009) into the Lower Cretaceous, and by Popadyuk et al. 
(2013) into the Neogene. Go i ng up to the east, on a steep hill- 
side, the variegated conglomerates are foliowed by thick beds 
of Oxfordian grey conglomerates (Fig. 12C). These conglomer
ates are overi ain by highly tectonized dark grey marly shales 
that contain mainly pyritized microfossil pseudomorphs, not 
older than Albian (WP 101; Appendix 1). The Albian shales are 
overthrust by the Tithonian/Berriasian grey limestones (Fig. 
12), steeply dipping to the east (85/51). Higher up, along the 
road to Mramorna Pechera (WP 99/100 and WP 88), karstified 
limestones ofthe Chatyr-Dag carbonate platform are exposed. 
These limestones contain Tithonian-Berriasian microfossils 
(Appendix 1). It needs to be highiighted that marly shales from 
WP 101 clearly correlate with the Albian (K1al1 -2) clays with 
fossils and siderites (Pivovarov and Derenyuk, 1984). These 
deposits are exposed also in the Salgir River Valiey on the 
western margin ofthe Demerji Yayla carbonate platform. A few 
kilometres to the SE in the valley separating Demerji and 
Chatyr-Dag yaylas, at the petrol station (WP 107; Figs. 11 and 
12E) in a cross-cut of a road, we found the south-dipping 
(190/40) dark grey thin-bedded flysch classified by Pivovarov 
and Derenyuk (1984) as the upper part of the TFF (T3-Ji ). How- 
ever, we found relatively abundant microfossils, ostracods and

spines of sea urchins in sample WP 107 (Figs. 11 and 12E), 
clearly indicating Early Cretaceous (Neocomian) age. In a 
thin-section, foraminifera not older than Kimmeridgian were 
also observed. Similar flysch occursnearWP 108. In this case, 
the beds (dipping at 310/30) are exposed in a morphological de- 
pression located between the Chatyr-Dag (1527 m a.s.l.) and 
Demerji (1350 m a.s.l.; Fig. 12F) limestone massifs. This situa- 
tion gives an impression that these flysch strata dip beneath the 
carbonate platforms (cf. Popadyuk and Smirnov, 1991). An in- 
teresting result was provided by sample WP 80 coliected close 
to Yalta from grey calcareous mudstones. These deposits were 
re garded b Pivovarov and Derenyuk (1984) as the up per most 
part ofthe Tauride Flysch (T3-Ji) located beneath the carbonate 
platform. Sample WP 80 contains calcareous nannoplankton 
(Appendix 1), including Watznaueria barnesae (Black) 
Perch-Niel sen, which could be in ter preted as not older than 
Middle Jurassic and not younger than Early Cretaceous.

Results of sampling along the road cross-sections. In 
addition to the previously described exposures, our research 
covered also the outcrops located along the roads in the west
ern part of the CM (Figs. 3 and 4). In these areas, we recog- 
nized, among others, the Upper Jurassic/Lower Cretaceous 
microfacies (WP 71, 80, 81) typical ofthe carbonate platform 
(Appendix 1) NE of Yalta. In the Alushta region, we have ac- 
quired data on the Upper Triassic/Lower Jurassic TFF (WP 31,

https://gq.pgi.gov.pl/rt/suppFiles/25513/
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Fig. 12. R e la tion  o f  the  Late J u ra ss ic  ca rbona te  p la tfo rm  (C hatyr-dag Yayla) 
to  its  sed i m en ta ry  base m ent

A  -  red continental conglomerates o f TFF (Middle Jurassic?), WP 106; B -  Oxfordian/Kimmeridgian? reddish and 
grey conglomerates, WP 105; C -  breccia of the Aptian dark grey marly shales with blocks of 
Oxfordian/Kimmeridgian(?) conglomerates; D -T ithon ian /B errias ian  limestones o fChatyr-Dag Yayla, WP 99; E -  
Lower Cretaceous turbidites regarded as the Upper Triassic/Lower Jurassic deposits o f TFF, Demerji Stream, 
near a petrol station, WP 107; F -  Late Jurassic carbonate platform o f Demerji Yayla -  view from the west

32, 34, 35), located below the carbonate platform ofthe Demerji 
Yayla, and on the northern margin of the Dolhorukovska Yayla.

Eastern sector ofthe CM. Between the Sudak Bay and the 
Meganom Peninsula, along the shoreiine and directly to the 
north, N-dipping, dark grey, thin- to medium-bedded turbidites 
are well-exposed (Figs. 3, 4 and 13). Towards the north, near 
Solnechna Dolyna, a range of hills exposes thin- to thick-bed- 
ded turbidites (Fig. 13D) overlain by conglomerates (Fig. 13E). 
The folded thick-bedded turbidites are also exposed near 
Feodosia (Fig. 13F). Further to the east, near Ordzhonikidze, 
the steep ma rine cliffs reveal a thick se ries of Lower Creia-

ceous (Hauterivian, see Sheremet et al., 2016a: point 43) 
thin-bedded flysch. In WP 170, we have documented a 4 m 
thick basalt sill that concordantly intercalated flysch deposits. In 
the Sudak area, we found Upper Jurassic/Lower Cretaceous 
foraminifera (in WP 153; Appendix 1) and the Upper Juras~ 
sic/Lower Cretaceous bioclastic grainstone near Kurortne (WP 
158; Appendix 1). The foraminifera determinations confirm 
stratigraphic data of Sheremet et al. (2014) and Popadyuket al. 
(2013). The thin-bedded flysch passes upwards into thick-bed- 
ded turbidites and debris-flow conglomerates with huge blocks 
of Upper Jurassic reef limestones, up to 2 km across (e.g.,

https://gq.pgi.gov.pl/rt/suppFiles/25513/


Nestor Oszczypko, Andrzej Ślączka, lhor Bubniak, Barbara Olszewska and Małgorzata Garecka

Fig. 13. L ith o s tra tig ra p h ic  and sed im e n ta ry  deve lopm en t o f th e  Sudak F lysch  Form ation  
and ove r ly in g  th ick -b e d  ded tu rb id ite s  and con  g lom  er ates

A  -  Black Sea shore east o f Sudak, composed o fth e  Upper Jurassic/Lower Cretaceous flysch formations, view  
towards the Meganon Peninsula; B -  steeply dipping medium- and th ick- bedded flysch deposits; C -  huge expo- 
sures o fthe  Jurassic/Cretaceous flysch, view towards the NE; D -  large conglomerate and sandstone exposures 
north o f Solnechna Dolyna; E -  a packe to f thin-bedded flysch overlain by thick-bedded sandstones and conglom 
erates; example o f a thinning- and fining-upward turbidite sequence; F -  thick- and medium-bedded turbidites 
near Feodosia

Khart-Kaya; see Yudin, 2009). These deposits are exposed be
tween Pryvitne in the west and the Cap Kuuk-Atlama in the 
east, over a distence of at least 70 km. The width of the out
crops of these beds ranges beiween 2 km near Pryvitne to 
~30 km at the Meganom meridian. These coarse clastic cone, 
underlain by distal turbidites in the south, is overiain by Lower 
Cretaceous marls and limestones in the north.

The age of this formation is Lower Cretaceous, not younger 
than Valanginian (Sheremet et al., 2016a).

Morske-Vesele-Novyi Svit sect ions (Figs. 14-17 ). These 
sections are located along the road P 29 from Morske to Sudak 
(Figs. 3 and 4). The Vesele seci on begins with the strongly 
folded flysch of Lower Jurassic (Pivovarov and Derenyuk, 1984) 
or Mid dle Ju ras sic (Bilecki, 2006b) age. These flysch de pos its 
are well-exposed in the right side (S) of the road cross-cut (Figs. 
14 and 16). They are represented by series of dark shales and 
micaceous mudstones with intercalations of NW-dipping, thin-to 
medium-bedded turbiditic sandstones which display palaeo- 
transport from the E (Fig. 16A-C). These deposits probably ex-
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Fig. 14A -  ge o lo g ica l ske tch -m ap  o f the Vesele and Novyi S v it area 
(based on Y ud in , 2009) w ith  lo ca tio n  o f the s tu d ie d  and sam p led  se c tio n s ; 

B -  s im p lif ie d  lith o s tra tig ra p h ic  se c tio n  w ith  lo ca tio n  o f sam p led  s ites

tend southwards to the Perchem-Kaya (576 m a.s.l.) with very 
thick, NW-dipping flysch series (Fig. 16D).

The sample col I ected in WP 22 (Fig. 14) was barren. Fur- 
ther to the west, within grey and beige micaceous mudstones 
exposed along the N side ofthe road, one ofthe samples (Fig. 
13E; WP 23) contained foraminifera that suggest Late Trias- 
sic-Early Jurassic age (see Appendix 1). A few hundred metres 
further to the east, these flysch deposits are overIain by a thick 
conglomerate complex exposed on the left (N) side ofthe road 
(Fig. 15E) and dipping towards the NE. The age of these con
glomerates has been differently interpreted: as Upper Callo- 
vian-Early Oxfordian by Pivovarov and Derenyuk (1984) and 
Bilecki (2006b) and as Middle Jurassic sandstones, mudstones 
and argilites with the Upper Jurassic reef limestone olistolith by 
Yudin (2009).

According to our observations, these deposits consist of 
thick-bedded, graded, channelized conglomerates, pebbly 
mudstones, and sedimentary breccias. They contain pebbles 
and large blocks of limestones with macrofossils and fragments 
of brachiopods. This coarse-grained complex shows a thin- 
ning-upward sequence with more sandstone intercalations up
per in the section. The exact characteristics ofthe thick-bedded 
turbidites and debris-flow conglomerates with limestone blocks 
is shown in Figure 14B.

The conglomerates are composed of variously sized Upper 
Jurassic limestone blocks and boulders, supported by gra- 
vel/sandy/clay matrix. Towards the east, there are several very 
large limestone olistoliths, up to 1 km across (Fig. 13; see also 
Yudin, 2009). Thin-sections of these limestones from the lower- 
most part of the conglomeratic complex contain the Oxfordian 
and Kimmeridgian microfossil assemblages (Appendix 1). It 
suggests that these conglomerates cannot be older than 
Kimmeridgian and younger than Berriasian. However, since the

fossils come from redeposited material, their pre- 
cise age cannot be determined.

North of Vesele, in the pass near the cross- 
roads towards Sudak (Fig. 13; WP 18), there is a 
large block (5 x 3 m) of volcanites (Fig. 15F). This 
is a kind of Middle Jurassic or Upper Juras- 
sic/Lower Cretaceous volcanic sill as a mona- 
dnock or olistolith block derived from the Upper 
Jurassic conglomerates. This block is underlain 
and overI ain by dark grey mudstones which con
tain Upper Triassic/Lower Jurassic foraminifera 
at the base -  WP 18 (Appendix 1) -  and Upper 
Jurassic microfacies and calcareous nanno
plankton at the top -  WP 18A (Appendix 1). From 
the Vesele sections, Sheremet et al. (2014, 
2016a) reported the Lower Cretaceous nanno
plankton, not younger than Valanginian, collected 
from marly shales (points Nos. 59-61) located 
50-60 m east (azimuth 81) of WP 18A.

In the Vesele section, along the northern side 
of the road, there are well-exposed different types 
of conglomerates and thick-bedded turbidites 
(Fig. 15A, B), matrix-supported debrisflows (Fig. 
15C), and chaotically organized conglomerates 
(Fig. 15D). In this section, we recognized depos
its of different ages: both Upper Triassic-Lower 
Jurassic and Upper Jurassic/Lower Cretaceous 
(WP 23, WP 18 and 18A). There is similar situa- 
tion with section WP 39 (Berehove). This docu
mented that during the Late Jurassic/Early Creta
ceous deposition the Late Jurassic/Early Creta
ceous debris flows and turbiditic currents eroded 

the Lower Jurassic flysch sediments and transported to the 
Sudak Basin together with reworked microfossils.

From the Vesele section (WP 18), we continued our observa- 
tions along the road to Novyi Svit (Fig. 17). North of the road we 
passed the Khart-Kaya (375 m a.s.l.), a very large block (1 km 
across) of Upper Jurassic limestones. According to Yudin (2009) 
the block is incorporated into melange (m2). It is highly probable 
that this block is one of the many large olistoliths i n the Upper Ju
rassic/Lower Cretaceous debris-flow conglomerates. Deposits 
with huge olistoliths are well exposed on a cliff edge towards 
Novyi Svit (e.g., the Koba-Kaya cliff; Fig. 17A) -  see the 
Callovian/Oxfordian carbonate reef massif (Nikishin et al., 
2015b), and on the cliff close to the lighthouse in Novyi Svit (Fig. 
17B). On the southern slope of the massif, along the road, and di- 
rectly be ! ow the conglomerates, carbonate sedimentary breccia 
(Fig. 17C) is exposed. The limestone block contains large 
Pecten shells (Fig. 10D), and ammonite (Fig. 17E) and ?stro- 
matoid casts. This suggests that they can represent a redepos
ited biohermal facies. One of the samples taken from grey shale 
intercalations (sample WP 115) yielded a relatively rich assem
blage of Lower Cretaceous (Neocomian) foraminifera (Appendix 
1). Just be ! ow the road, there are strongly disturbed grey-green- 
ish mudstones devoid of microfossils and fragments of lime
stones, which probably represent sedimentary breccias, without 
mesostructures characteristic for breccias of tectonic origin. 
From this section, Sheremet et al. (2016a) reported Upper Juras- 
sic/Valanginian calcareous nannoplankton (points 66 and 67).

Pryvitne-Krasnolisia transect (Figs. 18 and 19). In this 
area, our research was carried out along a local road over a 
distance of ~10 km. The cross-section begins ~7 km from the 
coastline of the Black Sea and runs northward through 
Pryvitne towards the main ridge of the CM, up to Krasnolisia 
(Bilohirsk direction). According to previous studies in this loca-
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Fig. 15. R e la tion  o f  the  E arly  C re taceous d e b ris  flo w  cong lom era tes  
to  th e ir  f ly s c h  bedrock in the  Vesele sec tion

A  -  view from the road on the southern slope o f Perchem-Kaya (576 m a.s.l.) with very thick, NW-dipping flysch 
series o f TFF?; B -  thin- to medium-bedded turbidites o f TFF, roadcut; C -  dark grey calcareous mudstones 
(sample WP 23); D -  vertically dipping medium-bedded fine-grained sandstone, view on the lower surface with 
flute marks; E -  ?Middle Jurassic/?volcanic olistolith (a few metres across) within dark grey shales (samples WP 
18 and 18A); F -  graded debris-flow conglomerates and thick-bedded sandstones o f the basal part o f the Upper 
Jurassic/?Lower Cretaceous transgressive series, northern side o froad

tion (Pivovarov and Derenyuk, 1984; Bilecki, 2006b; Mileev et 
al., 2006; Afanasenkov et al., 2007; Yudin, 2009), the coastal 
plain, up to 8 km wide, is composed mainly of the TFF. Accord
ing to Pivovarov and Derenyuk (1984), Upper Triassic-Lower 
Jurassic flysch deposits in this area are overlain by the Middle 
Jurassic flysch with intercalations of gravelites and lenses of 
coal. After Yudin (2009) the costal band of the TFF (T3-J2), 
~3-4 km wide, is lim ited from the S and N by melange zones 
composed ofthe lower (T3-J1) and upper (T3-J2) parts ofthe

TFF, fol l owed by a narrow zone of the Middle Jurassic sand- 
stone/claystone flysch (J2).

In this place, our transect (Fig. 18) starts with strongly 
tectonized black and dark grey shales, mudstones and thin- to 
medium-bedded sandstones (Figs. 18 and 19A, B). These beds 
are substantially similar to the upper part ofthe TFF (T3-J2) and 
barren in microfossils (WP 122). In a conglomerate layerofWP 
125 (Figs. 18 and 19C), we recognized a block of dark rudstone 
with the species of Troglotella incrustans Wernli and Fookes
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Fig. 16. U pper J u ra ss ic /L o w e r C re taceous cong lo m e ra te  se ries  in  the  Vese le  road sec tion

A  -  fine conglomerates at the base o f sub-vertically dipping thick-bedded turbidite sandstones; B -  thick-bedded  
sandstone and laminated mudstones at the base o f a few m etres-thick sequence o f channel deposits; C -  subma- 
rine slump conglomerates capped by lami nated mudstones; D -  matrix-supported debris flow with well-rounded 
cobbles; E -  poorly sorted matrix-supported conglomerates; F -  chaotically organized matrix-supported conglom- 
er ate

and microproblematic Koskinobullina socialis (Cherchi and 
Schroeder) suggesting an age not older than Kimmeridgian. 
Upper Aptian calcareous nannoplankton has recently been re
ported from a site located ~2 km to the east of WP 125 (see 
Sheremet et al., 2016a: points 22 and 23, table 3). Higher up 
along our transect, folded dark flysch with intercalations of con
glomerates is observed up to WP 134 (Fig. 18), where the 
flysch deposits are overlain by a very thick complex, up to 
1000 m thick, of sedimentary breccias and conglomerates 
building up the main range ofthe mountains (Fig. 19D-E). They 
represent mainly various types of submarine slump deposits,

debris-flow deposits (debrites with large olistostromes of Upper 
Jurassic micritic limestones), as well as thick-bedded turbidites, 
which commonly display channelization. Conglomeratic se- 
quences are separated by few turbiditic sequences with met 
dium- to thick-bedded sandstones and dark grey mudstones or 
shales, which are few metres thick. The Pryvitne conglomerate 
complex is overlain by a sequence of thin- and medium-bedded 
sandstones, severaltens of metres thick, with thin intercalations 
of shales (Figs. 18 and 19F). Microfossils identified in the inves- 
tigated samples (WP 100 and 149) suggest a Tithonian- 
-Berriasian age or more likely Berriasian age (see Appendix 1).

https://gq.pgi.gov.pl/rt/suppFiles/25513/
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Fig. 17. Debris-flow thick-bedded conglom erates and o lis to lith s  o f Upper Jurassic reef limestones
along the c liff  in Novy Svit

A -  seashore c liff along a road to Novyi Svit; SW -dipping conglomerates with several huge blocks o f rocks at the top (Koba-Kay -  
Callovian reef limestones; see Nikishin at al., 2015b); B -  western view o f the Novyi Svit seashore cliff, the Novyi Svit lighthouse, 
and a thick series o f channelized Jurassic/Lower Cretaceous conglomerates; C -  limestone block with a cast o f brachiopod shell; 
D -  cast o f a Jurassic ?ammonite in a large limestone boulder o f Jurassic/Lower Cretaceous conglomerates

Fig. 18. Geological cross-section Pryvitne-B ilohirsk
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Fig. 19. T yp ica l lith o fa c ie s  a long  the  P ryv itn e -B ilo h irsk  tran se c t

A  -  thin- to medium-bedded flysch o f ?Taurida type, a nartow strongly detormed anticline (WP 123); B -  
?Taurida-type flysch at the base of debris-flow conglomerates; C -  thick-bedded conglomerates with boulders 
and blocks o f limestones; D -  fining-upward conglomerate sequence near the pass; E -  well-imbricated boulders 
and cobbles of conglomerates with sandy/gravelly matrix; F -  Cretaceous flyschoid deposits with limestone inter
calations, directly above the top o f conglomerates, behind the pass (WP 149)

Further along the protile there is a sequence of thin- to 
thick-bedded turbiditic sandstones and dark grey mudstones 
with sporadic intercalations ofvery thick channelized conglom
erates. On the map of Pivovarov and Derenyuk (1984) these 
deposits are regarded as Tithonian/Berriasian. Recently, 
Sheremet et al. (2014, 2016a) included these beds into the Up
per Jurassic/Valanginian. Our samples (WP 99a and b) confirm 
the Lower Cretaceous age (Lower Berriasian -  sample 99a;

Upper Barremian -  sample WP 99b; Appendix 1). Further to
wards the north, the next samples WP 151a and b, taken from a 
redeposited conglomerate block within grey mudstones, con 
tain a foraminiferal assemblage of Tithonian age (Appendix 1). 
It ought to be stressed that these samples represent redepos
ited material and the Tithonian age is related to the primary age 
of sediments before subsequent reworking.

https://gq.pgi.gov.pl/rt/suppFiles/25513/
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Fig. 20. C o rre la tion  o f M esozo ic sed im en ts  a long  the  B lack Sea coast

A  -  southern term ination of the Kacha Up I ift; B -  Laspi Area; C -  Ay-Petri and Yalta massifs, Dimerji Yayla;
D -  Karabi Yayla; E -  eastern sector of the CM, east of Pryvitne; F -  eastern sector of the CM, Vesele-Novyi Svit-Sudak

INTERPRETATION

RELATIONSHIP OF THE TFF 
TO THE YOUNGER DEPOSITS OF THE CM

Our observations and published data on the relationship of 
the TFF with younger deposits indicate that in the NW sector of 
the CM (Kacha Uplift) up to the Alushta-Salgir-Simferopol Fault 
Zone, the TFF is transgressively overl ain by the Lower Creta
ceous, mainly Hauterivian, deposits (Pivovarov and Derenyuk, 
1984; Bilecki, 2006b; Yudin, 2009, Sheret et al., 2014, 2016a; 
see also Figs. 3 and 4). It suggests that this area was emerged 
and intensely eroded during the Late Jurassic/Berriasian. A dif
ferent situation is observed along the western coastal part ofthe 
CM (Figs. 3, 4 and 20). Between the Sarych Cap and Berehove, 
strongly detormed TFF, fol l owed by Middle Jurassic deposits 
on the elevation up to 250-300 m a.s.l.; occurs in a nartow 
zone. In some places, there are small sub-volcanic dykes and 
sills, re I ated to the Middle Jurassic volcanism (Bilecki, 2006a). 
In this area, the TFF is overl ain by the Middle Jurassic Melask 
Fm. fol l owed by the Oxfordian/Kimmeridgian correlative hori- 
zon, ~50 m thick (see Oszczypko et al., 2012b, c). This unit 
could be partly correlated with both the Hurzuf (Bilecki, 2006a) 
and Sudak corelation horizons (see Leshchukh et al., 1999).

Towards the east, in the Berehove-Yalta uplifted block, we 
recognized the Upper Jurassic flysch (Lower Cretaceous ac
cording to Sheremet et al., 2016a), overthrust by the Upper Ju
rassic carbonate deposits of the Ay-Petri-Yalta Massif (Krat 
jewski and Olszewska, 2007; Krajewski, 2010).

Between Yalta and Alushta, along the shoreline, the TFF 
again reveals numerous intrusions ofthe Middle Jurasic volca- 
nites. The largest intrusion ( 3 x 4  km) of gabbro/basalts is lo
cated near Hurzuf (Ayu-Dag, see Bilecki, 2006b; Yudin, 2009). 
There are also large Middle Jurassic intrusions of gabbro/dia- 
bases and plagiogranites in this area (e.g., Kastel; Bilecki, 
2006b; Solov’ev and Rogov, 2010).

In the post-Albian pe liod, the Alushta-Salgir tectonic zone 
was transformed into the SE-dipping thrust fault that moved the 
Chatyr Dag Massif by at least 10 km to the west. East of this 
fault zone, the TFF narrows and then completely disappears 
near the vil l age of Morske (Pivovarov and Derenyuk, 1984; 
Bilecki, 2006b; Yudin, 2009). Belween the Sarych Cup and 
Alushta the TFF is overlain by the Middle Jurassic silt- 
stone/claystone formations, 250-300 m thick (Fig. 20; see also 
Bilecki, 2006a, b). The lower part of the sequence be l ongs to 
the Belbek Fm. (S margin of the Kacha Up l ift) and the 
Melaskaya Fm. (Laspi and Yalta/Ay-Petri seclions), whereas 
the top of the sequence is included in the Ay-Vasil Formation.

East of Alushta, the position ofthe Middle Jurassic series is 
occupied by the Upper Jurassic conglomerates, up to 800 m 
thick (Lalomov, 2003, 2007). These conglomerates discor- 
dantly overl ie the TFF and are covered by Tithonian/Berriasian 
carbonate platforms of the Demerji Yayla (cf. Bilecki, 2006b). 
Similar conglomerates, described by Bilecki (2006b) as the 
Tapshan (J2h3tp) or Khutoran beds (J3ht), are also found below 
the Chatyr-Dag and Karabi-Yayla carbonate platforms (Fig. 20). 
In both sections, the lower, red part of the conglomerates is of 
continental origin. These deposits probably represent alluvial 
river syslem cones de lived from the NW (granitoids from the 
Ukrainian Shield, see Lalomov, 2007). Upper in the section the
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red conglomerates are replaced by grey debris-flow conglomer
ates deposited in a submarine coastal fan delta (Lalomov, 
2007) or a Gilbert-type delta (Baraboshkin and Piskunov, 
2010). The Demerji fan delta is a kind of half-graben cut by the 
Simferopol/Alushta Fault from the west, and edged to the east 
(Nikishin et al., 2015b).

Along the coast l ine, between the Sarych Cap in the west 
and Pryvitne in the east, the TFF (T3-J1), fol I owed by Middle 
Jurassic and Oxfordian/Kimmeridgian deposits, are overIain 
by the Tithonian/Berriasian carbonate platform. The thickness 
of this plattorm ranges from ~500 m in the west (Sarych, 
Laspi), ~800 m in the Ay-Petri Massif, ~1300 m in Demerji, 
and ~500 m in Karabi yaylas in the east. The Tithonian/Berria

sian carbonate platform (Zhabina, 2008; Zhabina and Anike- 
yeva, 2008) is regarded as a regional correlative horizon ofthe 
Main Ridge ofthe CM, transgressively overlain by the Valangi- 
nian/Hauterivian deposits. Near the vilIage of Pryvitne, the 
Korabi carbonate platform disappears. On the map of Pivo- 
varov and Derenyuk (1984), this boundary can be interpreted 
as a NW-SE scissor fault. In this interpretation, the NWwing of 
faults is occupied by the Valanginian-Hauterivian carbon- 
ate/marly deposits, while in the SE wing ofthe fault, the Juras- 
sic/Cretaceous conglomerates and flysch occur. In a similar 
way, the map of Yudin (2009) can be interpreted. In the inter
pretation of Sheremet et al. (2016a), the fault zone has a 
NE-SW direction.

Fig. 21. The Late Triassic palaeotectonic position and lithofacies o fth e  southern margin o f Eurasia

Based on Golonka (2004, supplemented)
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PALAEOGEOGRAPHICAL RECONSTRUCTION

During the Late Triassic/Early Jurassic (plate position at 
225 Ma), the Taurida Flysch basin was located in the back-arc 
position (Golonka, 2004). This basin occupied the southern 
slope of the Scythian platform and the Pontide deep-water ba
sin (Fig. 21). The measurements of palaeotransport directions 
in the Bodrak Val ley show supply of clastic material from the 
NW. Dur i ng the Early Jurassic (Nikishin, 2015b), marly/clay 
sediments were deposited in the northern, shallow-water part of 
the basin, locally followed by the accumulation of Lower/Middle 
Jurassic mudstones and claystones with coal-bearing intercala
tions (Pivovarov and Derenyuk, 1984; Bilecki, 2006a; Ver- 
gelska, 2016). This was followed by the Middle Jurassic folding, 
uplift and volcanic activity in the northern sector ofthe CM. Ac
cording to Kruglov and Tsypko (1988), the folding and uplift 
were connected with the Early Cimmerian phase and took place 
only in the outer (WW) part of the Crimea Basin, while in the in- 
ner (SE) part of this basin, deep-water sedimentation persisted 
to the Early Cretaceous.

In the northwestern, folded and uplifted part of Crimea, 
erosion processes controlled the development ofthe river net- 
work, which supplied the Chatyr-Dag-Demerji alluvial cone,

with clastic material derived from erosion of the uplifted 
Scythian Plattorm (Lalomov, 2003, 2007). The width of this 
cone, could reach 50 km. Durl ng the Oxfordian marine trans- 
gression from the south, the alluvial cone in the north was 
gradually transformed into a marine fan delta. During the 
Kimmeridgian/Tithonian, this transgression resulted in the de- 
velopment of an extensive sea bay. Northwards (Demerji- 
-Zuya), this bay might have reached a width of 60 km. Towards 
the west the bay probably narrowed to ~20 km. A carbonate 
platform developed in this bay and in the adjacent shelf area. 
High subsidence rate ofthis area in the period ~15 My allowed 
the deposition of carbonate sequence, up to 1500 m thick. At 
the same time, the present-day Kacha Uplift was probably still 
emerged and eroded.

It is unclear what happened at that time in the eastern sec
tor of the CM. Perhaps, duri ng the Middle Jurassic, parallel 
with the uplift of the north-western sector of the CM, the resid- 
ual flysch basin moved eastwards of the Pryvitne, to the Sudak 
Trough. It was followed by the Late Jurassic/Early Cretaceous 
rifting (Stovba et al., 2013) and intense subsidence in the east
ern sector of the CM, which oblained a connection with the 
sedimentary area of the Great Caucasus (Fig. 22). Simulta- 
neously, a new source area appeared on the NW margin of the

Fig. 22. The Late Jurassic-Early Cretaceous palaeotectonic position and lithofacies o f the southern margin o f Eurasia

Based on Golonka (2004, sup ple mented)
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Sudak Trough. Dur i ng the Late Jurassic and Early Creta
ceous, that area supplied the basin with a huge amount of 
clastic material transported by turbidite and debris flows. At 
the same time, an active fault zone developed atthe boundary 
between the eastern margin ofthe carbonate platform and the 
Sudak Trough. This zone generated significant landfalls of 
Upper Jurassic limestones derived to the Sudak Through as 
olistoliths and olistostromes. This resulted in progressive 
westward narrowing of the eastern sector of the carbonate 
platform, at least over a distance of ~10 km. Destruction ofthe 
carbonate platform was terminated with the beginning ofthe 
Valanginian/Hauterivian marine transgression.

DISCUSSION

Our results indicate the existence of at least two flysch for
mations in the CM: the Upper Triassic-Lower/?Middle Jurassic 
and the Upper Jurassic/Lower Cretaceous ones. In addition, 
the Aptian/Albian flysch-like deposits might have been locally 
deposited. The oldest foraminiferal assemblages that contain 
the species Thuramminoides metensis (Terquem) and rare 
Thalmannammina canningensis Tappan were found in several 
samples of brown and dark grey ferruginous siltstones interca- 
lated by turbiditic sandstones from the Bodrak Val i ey, com- 
monly regarded as belonging to the TFF. These species are 
known only from the Late Triassic/Early Jurassic. No younger 
species have been found. Samples of the TFF also show no 
traces of reworked species. Two samples (WP 11, 12) from this 
locality contain stratigraphically significant calcareous dino
cysts: Nannoceratiopsis senex and N. gracilis, which indicate 
Early Jurassic age. There is also one sample (WP 16) that con- 
tains Wallodinium laganum, characteristic for the Late 
Toarcian-Early Aalenian (see Oszczypko et al., 2012c).

To the south-east of the Kacha Uplift, three TFF samples 
(WP 32, 34, 35) of brown and dark grey ferrugineous siltstones 
contain Thuramminoides metensis (Terquem) of Late Trias
sic/Early Jurassic age. A similar assemblage with Thalmanna
mmina canningensis Tappan and Hyperammina aff. pediformis 
Scherp was found near the Husynyi Hotel (WP 39). This fora- 
miniferal assemblage suggests an Early Jurassic age. Rocks of 
the same age were found also to the east, in the Vesele section 
(WP 18 and 23), within beige micaceous mudstone regarded as 
a Lower Jurassic part ofthe TFF.

Near Sanatorne and Laspi, along the western part of the 
Black Sea coast, we found dark grey flysch, significantly differ
ent from that ofthe Bodrak Valley. In this area (WP 39/40; Figs. 
1, 2 and 3B) the foraminiferal assemblages typical of Late Tri
assic and Early Jurassic included Hyperammina aff. pediformis 
Scherp (WP 39) indicating Toarcian age. In addition, the TFF is 
overlain in this area by the Middle Jurassic flyschoid formations 
(Ay-Vasil and Belbek) with a total thickness of up to 500 m (Fig. 
20; see also Bilecki, 2006a, b, 2007). The above-described se- 
quence of flysch and flyschoid sediments is overiain by the 
Oxfordian/Kimmeridgian transgressive deposits, identified at 
the base of the Tithonian/Berriasian carbonate platform 
(Oszczypko et al., 2012b, c). This confirms unequivocally the 
Upper Triassic-Lower/Middle Jurassic position o fthe t F f  in 
this part ofthe CM. To the east of Yalta, the Middle Jurassic 
flyschoid deposits are replaced over a distance of ~25 km by a 
large submarine conglomeraticfan (Fig. 20; see Upper Jurassic 
Conglomeratic Formation, UJCF of Lalomov, 2007) of uncer- 
tain age, but recently regarded as Oxfordian and Kimme- 
ridgian-Tithonian (Baraboshkin and Piskunov, 2010).

A definitely different geological and stratigraphic interpreta
tion ofthe Prokhladne area was presented by Popadyuk et al. 
(2013) who, based on small foraminifera, included the TFT of 
the Bodrak Val i ey into the Albian. That paper also provides in- 
formation about a finding ofthe Albian-Cenomanian foraminifer 
Gumbelina cenomanica Agal in the Mender borehole at 
Prokhladne, at a depth of 94-200 m (Yanin, 1976). With this in 
mind, we want to recall that Marcinowski and Najdin (1976) re
ported the Upper Albian ammonites from several sections near 
Prokhladne and gave information about a borehole drilled in the 
training centre MGU (Geological FacultyofMoscowUniversity). 
In this drilling, Upper Albian red marly mudstones occur down to 
a depth of 85 m, underlain by Lower Jurassic deposits ofthe 
Taurida For ma tion at a depth of 85-90 m.

East of the Karabi Yayla and north of Pryvitne, our investi- 
gations have confirmed the presence of another younger sub
marine conglomeratic fan system (Tithonian) deposited by dif
ferent density currents, which can represent a coarse flysch se- 
quence. The base of these conglomerates is clearly visible in 
both the Pryvitne and Vesele sections.

In the Privitne secti on, the conglomeratic sequence, not 
youngerthan Berriasian, is underlain by strongly deformed dark 
grey thin- to medium-bedded flysch, similar to the TFF but not 
older than Kimmeridgian (WP 122-125). Previously-mentioned 
flysch is regarded as Middle Jurassic (Pivovarov and Derenyuk, 
1984) or Late Triassic-Early Jurassic in age (Yudin, 2009). Sim- 
ilarly, we can interpretthe position ofthe volcanic block (WP 18) 
from the Vesele section, underlain and overlain by dark 
siltstones, as Lower Jurassic at the base (WP 18) and Upper 
Jurassic/Lower Cretaceous (WP 18A; Appendix 1) at the top. 
These siltstones are separated by a volcanic block. In such situ- 
ation the Lower/Middle Jurassic foraminifera at the base of 
volcanites (WP 23 and 18) should be regarded as reworked.

In the Novyi Svit section, at the base of conglomerates with 
large blocks of Upper Jurassic reef limestone, there are Lower 
Cretaceous dark marly shales (WP 115) similar to that ofthe 
Sudak Flysch. The age of the Pryvitne and Vesele conglomer
ates, overlain by the Lower Cretaceous shaly flysch facies (WP 
149, 99 and 151), may be estimated as Tithonian/Berriasian, 
while the Novyi Svit conglomerates may belong to the Lower 
Cretaceous.

At several localities in the eastern sector ofthe CM, calcare
ous nannoplankton not younger than Valanginian has recently 
been determined (Sheremet et al., 2014, 2016a). The same 
younger dates (Hauterivian and Barremian) were obtained by 
Pivovarov and Derenyuk (1984).

There are at least two flysch sequences within the CM: (1) 
upper Triassic-Lower/Middle Jurassic, known from the western 
sector ofthe CM as the TFF, and (2) Upper Jurassic/Lower Cre
taceous, developed east ofthe Pryvitne-Bilohirsk line and typi
cal for the eastern sector ofthe CM. The Upper Jurassic/Lower 
Cretaceous flysch ofthe Sudak Formation passes upwards into 
a thick unit of conglomerates and sandstones with blocks and 
large olistoliths of Upper Jurassic limestones, deposited by sub
marine avalanches and high-density turbiditic currents (Khart- 
-Kaya Fm.). This sequence is terminated by the Lower Creta- 
ceous flyschoid marly deposits.

Unclear is the geotectonic position occupied by a complex 
of dark marly claystones and turbidites, exposed along the road 
from Simferopol to Alushta. In the northern part of the area, 
Pivovarov and Derenyuk (1984) distinguished the Albian clay
stones that occupied a narrowing to the south bay (see also 
Marcinowski and Najdin, 1976). Recently, in the southern ext 
tensions ofthis bay, Popadyuk et al.(2013a, b) documented the 
Albian deposits, and Sheremet et al. (2014, 2016a) found Up-

https://gq.pgi.gov.pl/rt/suppFiles/25513/
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per Aptian-Lower Barremian rocks. Further to the south, at the 
northern edge ofthe Chatyr-Dag Yayla (WP 101) and along a 
road (WP 107), we found the Albian dark marls and turbidites, 
formerly regarded as the TFF (Pivovarov and Derenyuk, 1984; 
Bilecki, 2006b; Yudin, 2009). In our opin lon, the Aptian/Albian 
deposits recently found in the TFF area along the western edge 
of the Dolhorukovska Yayla could be related to the 
Aptian/Albian marine transgression onto the TFF (Kacha Uplift, 
see Marcinowski and Najdin, 1976; Pivovarov and Derenyuk, 
1984). A similar stratigraphic position is occupied by the Upper 
Aptian-Albian de pos its near Zelenohorye, and by the Barre- 
mian-Hauterivian rocks in Berehove, Yalta, and close to the 
Demerji Yayla (Sheremet et al., 2016a).

CONCLUSIONS

1. At least two flysch formations are found in the Crimea 
Mts.: the Taurida (Upper Triassic to Lower/?Middle Jurassic) of 
the western sector ofthe CM, and the Upper Jurassic to Lower 
Cretaceous flysch of the Sudak Formation (eastern sector of 
the CM). The Upper Jurassic/Lower Jurassic flysch deposits 
has been also recognized near Berehove, the west ofthe Yalta. 
These deposits probably are prolonged along the shoreline to
wards the east.

2. Additionally, the Middle Jurassic flyschoid deposits were 
also accumulated (e.g., the Belbek and Ay-Vasil formations) in 
the western sector ofthe CM.

3. Along the Black Sea between Sevastopol and Alushta, 
above the TFF and beneath the Late Jurassic carbonate plat
form, the Upper Oxfordian/Kimmeridgian Laspi correlative hori-

zon has been documented. It is partly an equivalent of the 
Hurzuf and Sudak horizons.

4. At the base of the Late Jurassic carbonate platform 
(Chatyr-Dag, Demerji and Karabi) and above the TFF, there are 
the Middle/Upper Jurassic alluvial and delta fan conglomerates 
derived from the NW.

5. During the Late Jurassic/Early Cretaceous, the deep-wa
ter Sudak Basin developed to the east of Pryvitne, supplied with 
coarse-grained deposits sourced from the NW. These sedi
ments were transported by debris and density turbiditic flows. It 
is not excluded that the deposits could provide the slope facies 
ofthe flysch basin.

6. The basin was simultaneously supplied with large blocks 
(olistoliths) of Upper Jurassic limestones, derived from destruc- 
tion ofthe eastern edge ofthe Karabi carbonate platform.

7. Majority of melanges distinguished in the CM, due to the 
homogeneity of their material, are not true melanges, but rather 
strongly tectonized “broken formations”, olistostromes and so- 
-called “cha otic” sed i men tary deposits.
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