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Abstract. The Lower Miocene regional stages of the Eastern Paratethys, the
Caucasian, Sakaraulian, and Kozakhurian, have been recognized in different
structural facies zones of the basin and have no reliable universal stratigraphic
basis for defining their boundaries and volume. Mollusks, benthic and plank-
tonic foraminifers, calcareous nannoplankton, and dinocysts have been studied
in a number of Lower Miocene sections in stratotype areas of the Central
Ciscaucasia and Kartli Depression in Georgia. The fossil biota groups of the
Caucasian, Sakaraulian, and Kozakhurian sediments are briefly characterized.
The available new data on the phytoplankton of these regional stratigraphic
units as well as the records of the benthos composition in the marginal facies
of the Ciscaucasian Basin allow a comparison between the stratotype regions
and show possibilities for a more detailed correlation among them.

AncTpakT. PernoHa/iHu KaTOBHU JOH-eI MHOLeHA HcTOYHOTr [lapaTeTruca:
KaBKaCKH, CcaKapayJCKU U KOLAXYPCKU, OTKPUBEHH Cy Y Pa3IHUUYUTHUM
CTPYKTYpHO-danujaJHUM 30HaMa 6aceHa W He MPYXKajy M0oy3AaHy YHUBED-
3aJIHy cTpaTUTrpadCKy OCHOBY 3a ZlepUHHCAIb€e Fer0OBUX IpaHuIa. MeKymny,
GEeHTOCKH U MJAHKTOHCKU GopaMUHUEepH, Kpeuhaukyd HAaHOIJIAHKTOH U
JUHOLMCTeE NPOYyYaBaHU Cy y OPOjHUM /leJIOBUMaA J0HeTl MHUOLIEHA y CTPaTo-
TUIICKUM obJiacTuMa LeHTpanHor CeBepHor KaBkasa u Kaptiu genpecuje y
['pysuju. YKpaTko cy onucaHe rpyne ¢OCUIHUX OpraHU3aMa y KaBKacKUM,
caKapayJICKUM U KOLaxypCcKUM ceiuMeHTHMa. HoBU moganu o ¢puToniaHk-
TOHY U GEHTOCKOj ¢payHU y MapruHajHUM ¢anujama CeBepHOKaBKACKOT
6acena omoryhaBajy nopeheme n3mehy cTpaTOTUICKHX 06JIaCTH U JIeTA/bHU]Y
KopeJsalujy Mehy muma.
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Introduction

The Neogene regional stratigraphic scheme of
the Eastern Paratethys was developed based on ma-
terial from the sections in southern Ukraine, the
Kerch and Taman Peninsulas, in the Ciscaucasian
and Transcaspian regions (NEOGENOVAYA SISTEMA,
1986). However, the Lower Miocene in these sec-
tions is composed of a uniform upper Maikopian
clayey facies and very few fossils were accumulated
under the hydrogen sulfide contamination of waters
(Popov etal.,, 2009). In this regard, the sediments re-
mained hard to subdivide and were often mapped
as the undivided middle-upper Maikopian.

The Lower Miocene regional stage subdivisions,
Caucasian, Sakaraulian, and Kozakhurian, were
distinguished in different structural facies zones of
the basin, they do not have contiguous boundaries
(except Sakaraulian/Kozakhurian) and do not have
a reliable universal stratigraphic basis for their
identification in most areas of the Eastern Para-
tethys. Due to the lack of benthic organisms and
the low probability of preservation of calcareous
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Fig. 1. Location of the Lower Miocene stratotype and reference
sections of the Eastern Paratethys. The numbers indicate sections:
1, Belaya River; 2, Novopokrovskaya-4 Borehole; 3, Kuban River
near Cherkessk city; 4, Nadarbazevi Gully, Kartli, Georgia;
5, Babol River, North Iran; 6, Malyi Kamyshlak, Kerch Peninsula.
Blue color shows the area covered by the waters of the Early
Miocene basin during the Sakaraulian time. Yellow color indicates

land areas.
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plankton, the ability to recognize and trace Lower
Miocene stratigraphic units is sharply limited.

The lower unit, Caucasian Regional Stage, was
distinguished in deep-water facies within the upper
part of the Maikopian Group in Ciscaucasia, whereas
the Sakaraulian and Kozakhurian regional stages
were recognized in the shallower sandy facies of the
Kartli Depression in Georgia. In most other areas of
the Eastern Paratethys, the equivalents of Sakaraulian
and Kozakhurian deposits are represented by clayey
or argillaceous, usually anoxic upper Maikopian
facies without fossils or with strongly impoverished
assemblages, not correlated with stratotypical ones.
The maximum thickness of the Miocene part of the
middle-upper Maikopian is observed in the central
parts of the West Kuban Trough and in the Taman
Peninsula area and according to BocbANowicz and
BURYAK (NEOGENOVAYA SISTEMA, 1986), is 500-800 m,
up to 1000 m.

Lower Miocene regional stages of the
Eastern Paratethys

Caucasian Regional Stage

The Caucasian regional stage was first pro-
posed by Bogdanowicz, Muratov, Nosovskii, and
Ter-Grigor’yants (BoGpANowIcz et al. in NEVESSKAYA et
al,, 1975) and was initially recognized as the lower-
most Miocene regional stage and understood as
the analog of Aquitanian (NEVESSkava et al., 1975;
Nosovskil & Bogbanowicz, 1980), although at that
time no possibilities for such correlations existed.
The foraminifer evidence reported in these works
according to Bogdanowicz and Ter-Grigor’yants
(NEVESsSkAYA et al., 1975), was mainly derived from
the wells drilled significantly northward from
the stratotype region, in the Novopokrovskaya and
Derbetovskaya areas, and included only species with
a wide stratigraphic range (Chattian-Aquitanian).

The Caucasian stratotype is located on the Kuban
River, downstream of the city of Cherkessk (Fig. 1),
and the Caucasian regional stage there comprises
the Alkun, Septarian, and Zelenchuk formations and
the lower part of the Karadzhalga Formation
(Nosovskil & Boepanowicz, 1980). When identifying
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these formations, Prokopov (1937) did not indicate
their stratotypes. This was done later, for the first
time only in the STRATIGRAFICHESKII SLOVAR (1982),
according to which the stratotypes of the Batal-
pashinsk, Karadzhalga, and Zelenchuk (including the
Septarian Beds) formations are represented in the
section along the Kuban River near the Cherkessk city.

The Caucasian stratotype along the Kuban River
is currently exposed only in places (Fig. 2). It was
described very long ago and was rather poorly
characterized by general lists of microfossils from
the surrounding sediments (Prokopov, 1937; Nosovskil
& Boapanowicz, 1980). Prokopov did not distinguish
the Alkunian Horizon in his stratigraphic scheme of
the Central Ciscaucasia; however, he noted an
analogy of the section along the Kuban River with
the Assa River section, where he identified the
Alkunian Horizon on Alkunka Creek.

Subsequently, this stratum of calcareous clays
and concretions beneath the Septarian Beds and
Zelenchuk sands in the Kuban section near the city
of Cherkessk was described (DMITRIEVA et al., 1959)
as the Alkun Formation, 35-40 m thick, bearing
foraminifers Bolivina ex gr. plicatella, Discorbis sp.,
Ammodiscus tenuiculus, and Uvigerinella sp. The
lower boundary of the Caucasian regional stage in the
stratotype is placed at the top of the Batalpashinsk
Formation and is defined by the appearance of
bedded concretions, as well as by the carbonate
content of clays and finds of foraminifers mentioned
above. In the underlying and overlying beds micro-
fauna is missing.

The detailed description of the section of the
Caucasian regional stage was published earlier
(Popov etal., 2022, 2023). The studies of planktonic
groups, nannofossils and dinocysts, in the Lower-
Middle Miocene section of the Kuban River revealed
two nannofossil beds and the succession of dino-
cyst biostratigraphic assemblages described below
(see Fig. 2), which enabled the correlation of the
section with the International Chronostratigraphic
Chart (ICC).

The reference section of the Caucasian regional
stage is the Novopokrovskaya-4 Borehole (Fig. 1)
(NEVESSKAYA et al., 1975; Nosovskil & BoGbanowicz,
1980; Porov et al., 2023). This section occurs in a
more shallow-water platform part of the northern
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Ciscaucasia and is characterized by the benthic
fauna that inhabited the Caucasian basin.

In the Transcaucasian part of the basin, the
Caucasian is correlated with the Upper Uplistsikhe
Subformation, which is characterized by mollusks
and nannofossils in its lower part (Popov et al.,, 1993,
2022; ANANIASHVILI & MINASHVILI, 2000).

Sakaraulian Regional Stage

The Sakaraulian regional stage was proposed
as a horizon by DavitasnviLl (1933). The stratotype
was not designated and consequently the section
along the Nadarbazevi Gully near the Metekhi Station
was proposed as a hypostratotype, based on the
description by KvaLiasHviLI (1970) and VORONINA et al.
(1991). In the stratotype area in the middle course
of the Mtkvari River (=Kura), the Sakaraulian is re-
presented by massive coarse-grained sandstones
with cross-bedded gravelstones in the lower part
and clayey sandstones and siltstones in the upper
part, about 200 m thick (VoroNINA et al., 1991; Popov
et al, 2022). Based on the similarity of the mollusk
composition of the Sakaraulian regional stage of
Georgia and Eggenburgian regional stage in the
Western Paratethys (1/3 of species in common
according to Popov et al., 1993), these assemblages
are considered as stratigraphic equivalents, although
their boundaries may not coincide. The Sakaraulian
regional stage is correlated with the lower part of
the Burdigalian through the Eggenburgian.

Some authors compare the Sakaraulian in the
Ciscaucasia with the upper part of the Karadzhalga
and with Olginskaya formations relying on similar
benthic foraminiferal assemblages (Nosovskil &
BocpaNowicz, 1980). The benthic foraminifer and
mollusk assemblages known in the platform part of
the Ciscaucasian basin are not comparable with that
from the Transcaucasian area owing to facial
difference of the sediments. The stratotype of the
Olginskaya Formation is located on the left bank
of the Kuban River on the southern outskirts
of the village of Kochubeevskaya (former village
of Olginskaya), where neither the lower nor the
upper boundaries of the formation are exposed.
Therefore, such a comparison remains unproved.
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Kozakhurian Regional Stage

The Kozakhurian was also recognized as a horison
by DaviTasHviL (1933). The section on the left bank
of the Mtkvari (=Kura) River was chosen as a lecto-
stratotype. It is situated on the western outskirts of
the town of Kaspi on the slope of the Kozakhuri
Ridge, and was described by KvaLiasuviL (1962). The
continuation of the section along the Nadarbazevi
Gully near the Metekhi Station, which was chosen as a
hypostratotype of the Sakaraulian regional stage, was
proposed as the hypostratotype of the Kozakhurian
(Popov & VORONINA, 1983). In the stratotype area of
the Kartli Depression, the Kozakhurian regional stage
is represented by massive sandstones with concre-
tions in the lower part and by clayey siltstones with
concretions and sandstone interbeds in the upper
part (Fig. 2), and contains a peculiar assemblage of
endemic brackish-water mollusks including species
of Rzehakia (=Oncophora), Eoprosodacna, Lymno-
pappia, Congeria, Melanopsis, and other genera.

The Kozakhurian lower boundary in the stratotype
area is marked by an appearance of the brackish-
water mollusk assemblage with Rzehakia dubiosa.
In shallower sections, including the stratotype area,
there is a hiatus at the top of the Kozakhurian.

In the Central Ciscaucasia the Ritsa Formation is
assigned to the Kozakhurian regional stage. In the
marginal facies it is characterized by saccammins
among benthic foraminifers and Rzehakia in mollusk
assemblages, which indicates a disruption of the salt
regime of the basin. The upper boundary in deep-
water facies is defined by the replacement of dark
anoxic facies of Ritsa Formation, characteristic of
the Maikopian Group, by lighter carbonate facies,
and by the appearance of rich foraminifer and mollusk
assemblages of the Tarkhanian regional stage in both
the Ciscaucasian and Transcaucasian regions.

The stratotype of the Ritsa Formation occurs on
the right bank of the Kuban River on the Ritsa Hill
near the city of Nevinnomyssk, where an approxi-
mately 70-80 m thick sequence of brown non-
carbonate clays with numerous interbeds of siderite
concretions is exposed. The lower boundary with
the Olginskaya Formation is not exposed there and
the upper contact with the Tarkhanian is only
outlined in the poorly exposed upper part of the
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western slope of the hill. For this reason, the section
along the Kuban River downstream of the city of
Cherkessk (described in Popov et al., 2022; Popov et
al. 2023), where the entire sequence of Lower-early
Middle Miocene sediments, including the lowermost
Tarkhanian regional stage, is exposed in a monocli-
nal occurrence, is also proposed as a reference sec-
tion for these formations (Fig. 2).

Goals and objectives of the studies

As can be seen from the above, sharp facies,
bathymetric and biogeographical differences be-
tween the two stratotype areas of the Lower
Miocene of the Eastern Paratethys, i.e. Western and
Central Ciscaucasia and the Kartli Depression in
Transcaucasia, make their comparison a difficult
task. The available new data on the phytoplankton
in the sequences discussed and the consideration of
the benthic composition in the marginal facies of the
Ciscaucasian basin makes it possible, often only ten-
tatively, to compare these areas and to offer an
approximate correlation for them, as well as to
determine possible ways to achieve this goal in the
future.

Material and methods

The material for the present research included
both long-standing investigation of the Ciscaucasian
and Georgian sections and their mollusk fauna (S.V.
Popov) and foraminifera (T.N. Pinchuk), as well as
special field work with comprehensive sampling for
paleomagnetic analysis, microfauna and phyto-
plankton carried out in 2014-2018 on the Belaya
River, and in 2019, 2020 on the Kuban River and
sections of the Kartli Depression.

Studies of nannoplankton were carried out by
L.A. Golovina, both in smear-slides prepared from
unprocessed samples, and in preparations from
samples processed according to a standard proce-
dure (Bown & Young, 1998). Chemical and analytical
processing of palynological samples was carried out
according to the methodology adopted in the Labo-
ratory of Paleofloristics in the Geological Institute,
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Russian Academy of Sciences (ALEKSANDROVA et al.,
2012). Benthic foraminifers were studied by
TN. Pinchuk and K.P. Koiava; planktonic foraminifers,
by M.E. Bylinskaya. The results were partially
published for Georgian sections (Popov et al., 2022),
or prepared for publication for the Kuban stratotype
(ALEKSANDROVA et al., 2024, in press), but these papers
and monograph (Popov et al., 2023) do not include
the comparison between the two stratotype regions.

The results of paleomagnetic analysis for these
sections carried out by D.V. Palcu still remain
uninterpretable owing to fragmentary exposure of
the Lower Miocene sediments in the Ciscaucasia
and too coarse sandy material in the sections of the
Kartli Depression, where the paleomagnetic signal
is often not preserved.

Fossil biota groups
Calcareous nannofossils

Caucasian regional stage. In the Central Ciscau-
casia, in the stratotype of the Caucasian regional
stage, namely, in the Alkun Formation carbonate sedi-
ments, a nannofossil assemblage of the Cyclicargo-
lithus floridanus Beds including Coccolithus pela-
gicus, Coronocyclus nitescens, common Cyclicargo-
lithus floridanus, scarce Cyclicargolithus abisectus,
Helicosphaera sp., Pontosphaera multipora, Ponto-
sphaera sp., Reticulofenestra sp., Thoracosphaera sp.,
and Triquetrorhabdulus sp., was recognized (Plate I).
The occurrence of the NN1 Triquetrorhabdulus cari-
natus Zone index species remains questionable.
However, the section of the Alkun formation 70 km down-
stream of the stratotype, on the Kuban River near
Karamurzinski settlement, the nannofossil assem-
blage of the Cyclicargolithus floridanus Beds includes
the index species of the NN1 Triquetrorhabdulus
carinatus Zone together with T milowii, suggesting
the attribution of the assemblage to the lowermost
Miocene (FiLippova et al, 2015; BELUZHENKO et al,,
2018) and its correlation with the Lower Aquitanian.

The Cyclicargolithus floridanus Beds are also
recorded in the Alkunian sediments at the Belaya
River, in the northern Ossetia sections (FiLippova et
al,, 2010, 2015; BELUZHENKO et al., 2018), and in the
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stratotype section of the Alkun Formation at the
Alkunka River (GoLovINA et al., 2024, in press).

In the northern Black Sea region a similar nanno-
fossil assemblage including Triquetrorhabdulus carina-
tus, Helicosphaera kamptneri, Sphenolithus belemnos,
Cyclicargolithus floridanus, and Discoaster druggi,
marks the Oligocene-Miocene boundary and was
recorded in the lower part of the Chernobaevka
Formation (ANDREEVA-GRIGOROVICH & GRUZMAN, 1989).

In Georgia, in low-carbonate facies of the Upper
Uplistsikhe Subformation of the Maikopian Group,
nannofossil records made it possible to reveal the
transitional Upper Oligocene-Lower Miocene beds
corresponding to the NP25 Sphenolithus ciperoensis
- NN1 Triquetrorhabdulus carinatus zones of the Mar-
tini scale (MINASHVILI & ANANIASHVILI, 2017). Accord-
ing to the calcareous nannofossil composition, i.e.
according to the findings of Triquetrorhabdulus
carinatus in the absence of Sphenolithus ciperoensis,
the base of the Upper Uplistsikhe Subformation of
the Kartli Depression of Georgia is correlated (Fig. 3)
with the Alkun level of the Caucasian regional stage in
Ciscaucasia (for details, see Popov et al,, 2022, 2023).

Sakaraulian regional stage. No significant and
representative nannofossil assemblages were identi-
fied in the sediments of the Sakaraulian regional stage.

Kozakhurian regional stage. Nannofossils
were not found in the sediments of the Kozakhurian
regional stage. The upper boundary of the unit is
defined by the occurrence of nannofossils of the
Sphenolithus heteromorphus Beds. According to
the composition of the assemblage and to the pre-
sence of Sphenolithus heteromorphus, the nanno-
fossil complex is correlated with the lower part of
the NN5 Zone of the MarTINI (1971) scale. The lower
boundary of the Sphenolithus heteromorphus Beds
corresponds to the base of the Tarkhanian regional
stage and can be traced throughout the Eastern
Paratethys (Popov et al., 2022, 2023).

Dinoflagellate cysts

Caucasian regional stage. According to the dino-
cyst records, the Deflandrea spinulosa Subzone
(ZAPOROZHETS, 1999; ZAPOROZHETS & AKHMETIEV, 2017)
was identified in the section along the Kuban River
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Central Ciscaucasia Kartli Depression, Georgia
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Fig. 3. Scheme of correlation of the zones and faunal beds in the Lower Miocene stratotype and reference sections in the Eastern

Paratethys.

at the level of the Alkun Formation and in
the Septarian Beds of the Zelenchuk Formation
(ALEKSANDROVA et al., 2024, in press). The lower
boundary was defined by the Rhombodinium draco
LO and characterized by abundant Deflandrea spinu-
losa; the upper, by the appearance of Sumatradinium
spp. and Trinovantedinium spp. (Plate II). Within the
Subzone, the last common occurrence (LCO) of
Apteodinium australiense, and Apteodinium macula-
tum was recognized; at the top, the LCO of Deflan-
drea spinulosa. The dinocyst assemblage of the
Deflandrea spinulosa Subzone is characterized by a
high taxonomic diversity and includes over 60 taxa.
On the whole, the taxonomic composition of the
assemblage is close to that recorded in the section
along the Belaya River in the Deflandrea spinulosa
(non typica) Subzone of the Chiropteridium parti-
spinatum Zone (ZAPOROZHETS & AKHMETIEY, 2017)
identified at the level of the NP24-25 zones by
calcareous nannofossils.

The Deflandrea spinulosa Subzone exposed in
the section along the Kuban River, corresponds
to the Chiropteridium galea Zone (DN1) of the North
Atlantic (DE VERTEUIL & NoORRIS, 1996; DE VERTEUIL,
1997), the Deflandrea spp. Subzone (Def) of the
Ectosphaeropsis burdigalensis Zone (Ebu) of the
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Mediterranean (ZEVENBOOM, 1995), DM1 Zone and
D16b Subzone of northwestern Europe (POwELL &
BrinkHUIS, 2004; KiNG, 2016), and to the Chiropte-
ridium galea and Deflandrea phosphoritica zones of
the Danish basin (DyBKJ&R & Piasecki, 2010), which
cover the chronostratigraphic range of the terminal
Chattian-lower Aquitanian based on the latest
occurrence of Chiropteridium galea and abundance
of Deflandrea spp.

The Sumatradinium spp. Beds are recognized
in the overlying Zelenchuk Formation and the lower
part of the Karadzhalga Formation (ALEKSANDROVA et
al,, 2024, in press). The lower boundary is defined
by the first occurrence (FO) of Sumatradinium spp.,
and Trinovantedinium spp.; the upper, by the last
common occurrence (LCO) of Homotryblium spp.,
and Dapsilidinium pseudocolligerum, and the last
occurrence (LO) of Deflandrea spinulosa. The cooccur-
rence of Cousteaudinium aubryae and Sumatradinium
soucouyantiae makes it possible to correlate the
strata containing Sumatradinium spp. Beds with
the Cousteaudinium aubryae (DN2) Zone of the DE
VERTEUIL & NORRIS (1996) scale, to correlate them with
a part of the nannofossil NN2 Zone, and to date the
beds to the upper part of the Aquitanian -?lower part
of the Burdigalian (~22.2-19.1 Ma). The occurrence
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of Sumatradinium hamulatum identified in the
middle part of the Sumatradinium spp. Beds, in the
Danish sector of the North Sea was recorded in the
Sumatradinium hamulatum Zone that corresponds
to the middle part of the nannofossil NN2 Zone of
the Early Burdigalian (DYBKj£R & P1asecki, 2010).

Sakaraulian regional stage. Dinocysts were
studied only from the upper part of the Sakaraulian
regional stage in the Nadarbazevi reference section
(data by N.I. Zaporozhets and Aleksandrova in Popov
et al,, 2023). Based on the cooccurrence of Couste-
audinium aubryae and Lingulodinium multivirga-
tum, this assemblage can be correlated with the
Sumatradinium soucouyantiae (DN2) - Cousteau-
dinium aubryae (DN3) zones of the dinocyst scale
(DE VERTEUIL & NORRIS, 1996), which correspond to
the NN2 (upper part)-NN4 (lower part) zones of the
upper Aquitanian-lower Burdigalian, according to
the nannofossil MARTINI (1971) scale. The presence of
Trinovantedinium harpagonium (known from higher
beds) in these samples makes it more probable to
correlate the upper part of the Sakaraulian regional
stage only with the Burdigalian.

In the section on the Kuban River the upper
Karadzhalga - Olginskaya - lower Ritsa sediments
are characterized by the Heteraulacacysta campa-
nula - Hetelaulacacysta leptalea Beds (see Fig. 2).
Dinocysts are represented by taxonomically and
quantitatively impoverished assemblage, mainly by
the taxa of wide stratigraphic range. Within the unit,
in Bed 13 (see Fig. 2) the last occurrence of Cordo-
sphaeridium cantharellus was recorded, which is
dated in the equatorial latitudes at 17.8 Ma
(WiLLiaMs et al,, 2004) and in middle latitudes of the
Northern Hemisphere, at 19.2 Ma. In the sections of
the Atlantic coast of the USA the C. cantharellus LO
defines the top of the DN2b Subzone of the scale
by DE VERTEUIL & NORRIS (1996). The subzone is cor-
related with the lower part of the Burdigalian
(~20.0-19.4 Ma) and with a part of the nannofossil
NN2 Zone (Dt VErTEUIL, 1997). The dinocyst assem-
blage of the H. campanula-H. leptalea Beds can be
partially comparable to that from the Burdigalian
stratotype (LONDEIX & JAN Du CHENE, 1998), the dino-
cyst zones GOS2 and GOS3 recognized in the Gulf of
Suez area and correlated with nannofossil zones
NN2 (upper part)-NN4 (lower part) (SoLIMAN et al.,
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2012), and to the Exochosphaeridum insigne (EIN)
Zone of the Central Paratethys (JIMENEZ-MORENO et
al,, 2006). Based on correlations, the upper part of
the Karadzhalga and the Olginskaya formations in
the Kuban River section are limited to the Burdi-
galian and are correlated with the H. campanula-H.
leptalea Beds characterizing the Sakaraulian and
lower Kozakhurian regional stages.

Kozakhurian regional stage. Relatively re-
presentative palynological data were obtained only
in the Kozakhurian middle part in Bed 14 of the
Nadarbazevi section. Although dinocysts were few,
judging from the presence of Cousteaudinium aubryae,
the studied interval can be limited to the Distato-
dinium paradoxum (DN4) dinocyst zone of the
Atlantic coast of the USA (DE VERTEUIL & NORRIS,
1996) and to the Cribroperidinium tenuitabulatum
(Cte) Zone of the Central Paratethys (JIMENEZ-
MoRENo et al., 2006; BAKRAC et al., 2012). These zones
correspond to the NN4-lowermost NN5 zones of
MARTINI (1971). The available data are consistent
with the palynological results obtained for the
Miocene of the North Sea, where Cousteaudinium
aubryae disappeared within the Labyrinthodinium
truncatum Zone correlated with the upper NN4 - lower-
most NN5 zones of MARTINI (1971) in the Langhian
(DYBKj£R & Piasecki, 2010; DyBKJ4R et al., 2020).

In the Kuban River section, the lower part of the
Ritsa Formation is characterized by the upper part of
the Heteraulacacysta campanula-Hetelaulacacysta
leptalea Beds. In the middle-upper parts of the Ritsa
Formation on the Kuban River and in the stratotype
section on the Ritsa Mountain the Batiacasphaera
micropapillata Beds are distinguished. The lower
boundary of the beds is defined by Heteraulacacysta
campanula LO; the upper, by the FO of Labyrintho-
dinium truncatum. The dinocyst assemblage is do-
minated by Batiacasphaera representatives, namely,
B. micropapillata, B. sphaerica, and B. baculata. The
upper strata are characterized by common taxa ex
gr. Bigantedinium spp., Selenopemphix nephroides,
Operculodinium centrocarpum, Spiniferites spp., and
small-sized Echidinium-type cysts. A similar complex
of dinocysts was found in the uppermost Maikopian
Group in the sections of northern Azerbaijan (data by
Zaporozhets in Popov et al., 2008). Based on the po-
sition in the section and paleontological data from the
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overlying deposits, the most of the Kozakhurian re-
gional stage is dated to the upper Burdigalian-lower
Langhian.

The lower part of the Tarkhanian regional
stage in the Kuban River section, on the grounds
of the Labyrithodinium truncatum occurrence, can
be correlated with a part of the DN4 dinocyst Zone
(DE VERTEUIL & NORRIS, 1996; KOTHE, 2012), Subzone
D17b of the PoweLL & BriNkHUIS (2004) scale, the
Labyrithodinium truncatum Zone of the DYBKJ&R &
Piasecki (2010) scale, and with the Zone DM4 of the
KING (2016) scale, which are dated to the terminal
Burdigalian-lower Langhian.

Planktonic foraminifers

Caucasian regional stage. Planktonic forami-
nifers were previously mentioned as rare findings in
the basal part of the Caucasian sediments in Ciscau-
casia (BoGpanowicz, 1986; Nosovsky & BoGbanowicz,
1979; PincHuk, 2006, 2018).

Biserial planktonic foraminifers Streptochilus pri-
stinum (Plate |, fig. 14) were found in the Alkun Forma-
tion, in the section of Fyuntv Creek, a tributary of the
Belaya River (Popov et al., 2023), and subsequently
were recorded in a number of sections of the Alkun
Formation in Ciscaucasia, within the nannofossil Cycli-
cargolithus floridanus Beds (GoLoviNa et al., 2024,
in press). Streptochilus pristinum ranges from the
mid-Late Oligocene through the Middle Miocene
and was also reported in the Upper Oligocene of
Syria (SMART & THoMmas, 2018). During its strati-
graphic range it is characterized by intermittent
distribution, so the strata with its occurrence can
serve as marker beds, e.g. those in the Transylvanian
basin in the uppermost Lower Miocene (BELDEAN
et al, 2010). A narrow interval bearing biserial
planktonic foraminifers Streptochilus pristinum
enabled the distinction of an additional strati-
graphic marker, the Streptochilus pristinum Beds,
in the Alkun Formation.

Sakaraulian regional stage. Planktonic fora-
minifers were not found in the sediments of the
Sakaraulian and Kozakhurian regional stages in the
stratotype area of Georgia. Pinchuk (Poprov et al.,,
2022) in places noted the occurrence of Globigerina
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in the analogous to the Sakaraulian sediments in
Ciscaucasia.

In the northern Black Sea region, planktonic
foraminifers of the genus Trilobatus (T primordius,
T trilobus, etc.) were reported at the base of the
Chernobaevka Formation (ANDREEVA-GRIGOROVICH &
GRUZMAN, 1989).

Kozakhurian regional stage. Extremely rare
finds of planktonic Globigerina sp. and G. tarchanen-
sis were recorded in the sections of Borehole
SG-12000 and in the Priyutninskaya area (middle
Manych) in the lower part of the Ritsa Formation.

Representative planktonic foraminiferal assem-
blages occur only in the overlying sediments of the
Tarkhanian regional stage. In the Ciscaucasia,
in the Pshekha River section, the Tarkhanian sedi-
ments contain a specific planktonic foraminiferal
assemblage that includes, among other taxa, single
Orbulina suturalis, Globorotalia (Fohsella) peri-
pheroronda and G. scitula (data by BYLINSKAYA in
Popov et al., 2023). The assemblage composition in-
dicates that it likely belongs to the Orbulina suturalis
M6 Zone of the WADE et al. (2011) scale and its age
is no older than mid-Langhian, from 15.1 to ~14 Ma.

Benthic foraminifers

Caucasian regional stage. The Early Caucasian
basin was characterized by a relatively rich benthic
foraminiferal assemblage, widespread in the Crimean-
Caucasian region. The typical strata for the Middle
Maikopian are the Uvigerinella californica-Boli-
vina goudkoffi Beds (Bocbanowicz, 1971, 1986).

Maikopian sediments of Western and Central
Ciscaucasia differ facially. The basal strata of the
Caucasian regional stage in the stratotype area are
represented by calcareous clays bearing plank-
tonic and benthic fauna of the Alkun Formation,
and contain assemblages characteristic of the
Virgulinella Beds (BocGpanowicz, 1986) or the
Fursenkoina schreibersiana-Caucasina sp. Beds
(PiNcHUK, 2006, 2018). In the northern Black Sea
region, the lower part of the Arabat Formation
developed along the Parpach Ridge on the Kerch
Peninsula, and the Alagol Formation in the eastern
Kerch Peninsula, are represented by sediments

81



LARISA GOLOVINA, GALINA ALEKSANDROVA, SERGEY POPOV, MARINA BYLINSKAYA, KAKHABER KOIAVA & TATYANA PINCHUK

containing the foraminiferal assemblage Haplophrag-
moides periferoexcavatus (VERNYHOROVA & RYABOKON,
2018).

In the reference section along the Belaya River,
the Voskovogorsk Formation contains an assem-
blage of the Bolivina goudkoffi caucasica Beds
(BoGpanowicz, 1971, 1986), and is also characterized
by core material from deep borehole sections on the
southern edge of the West Kuban Trough. These
Beds are widespread in Ciscaucasia, Ukraine, Trans-
caucasia, and the Black Sea region in the middle
part of the Maikopian Group. The Uvigerinella
californica Beds (BoGbanowicz, 1986) are recorded
in sections of Ciscaucasia, the Black Sea region, the
Crimea and Transcaucasia. The beds correspond to
the upper part of the Caucasian regional stage
(Nosovskil & Bogpanowicz, 1980) and to the upper
part of the Middle Maikopian.

The southern Stavropol region is characterized
by relatively deep-water and transitional facies
with foraminiferal assemblages containing plank-
tonic and benthic microfauna. The northern Stavro-
pol region is characterized by a shallow-water facies
with benthic microfauna. In the northeastern
Stavropol region, rich microfauna with Virgulinella
and Bolivina goudkoffi was found in Well Derbe-
tovskaya-37 (a reference borehole for the Caucasian
regional stage) in analogs of the Alkun Formation.
Two microfaunal units were recognized, the
Trochamminoides concentricus Beds in the sedi-
ments of the Zelenchuk Formation (TER-GRIGOR'YANTS,
1964) and the Haplophragmoides kjurendagensis
Beds (TER-GRIGOR'YANTS, 1964) in the Karadzhalga
Formation sediments.

Benthic foraminiferal assemblages of the re-
ference section of the Caucasian regional stage,
derived from the Borehole Novopokrovskaya-4 are
recognized as Bolivina goudkoffi caucasica Beds
or Haplophragmoides kjurendagensis Beds. Up-
ward from the base of the section Bogdanowicz
defined the Uvigerinella californica Beds (Nosovskii
& Boabanowicz, 1980).

In the northern Black Sea region, the lowermost
Lower Miocene (Gornostaevka Formation) is domi-
nated by the benthic species Porosononion dendriti-
cus, Elphidium onerosum, and Heterolepa ornata,
whereas Spiroplectammina caucasica, Bolivina

82

goudkoffi, and Sphaeroidina variabilis are common
in the sandy facies (Nosovskil and SEMENENKO in
NEOGENOVAYA SISTEMA, 1986).

In the Upper Kerleut Subformation of southern
Ukraine and in Kerch Peninsula, the Bolivina goud-
koffi caucasica Beds and the Uvigerinella califor-
nica Beds are dated to the Late Oligocene (Chattian),
according to dinocysts (VERNYHOROVA & RYABOKON,
2018, 2020).

Sakaraulian regional stage. The communication
between the Eastern Paratethys and the normal
marine basins during the Sakaraulian provided for-
mation of an abundant and diversed benthic
foraminiferal assemblage in Georgia and Abkhazia
(up to 38 genera and 100 species) and in northern
Ciscaucasia (up to 40 genera, 50 species). The basin
was dominated by the representatives of Cau-
casinella, Bulimina, Bolivina, Porosononion, and other
genera. Agglutinated forms included specimens of
Saccammina, Haplophragmoides, and Cyclammina.
The migrant species included Caucasinella aff. elon-
gata (now accepted as Bulimina elongata), Bolivina
ex gr. floridana, neoautochthonous taxa were repre-
sented by Cibicides stavropolensis, Caucasinella elon-
gata leninabadensis, Bulimina tumidula. Species that
passed from the preceding Caucasian basin, namely
Porosononion dendriculus, Hyperammina caucasica,
Elphidium onerosum, and other, should be noted.

Lower Miocene deposits in the Uplistsikhe and
Nadarbazevi sections are characterized by the
absence of foraminifera. In the southern zone of
the Kartli Depression, one of the most complete
sections bearing foraminifers is exposed in the
gorge of the Cheradkhevi River, 40-50 km upstream
along the Mtkvari River valley. The Nabatkhevian
sandstones contain a rich foraminiferal fauna.
The species identified in this area, namely, Elphi-
dium mariae, E. kvesanensis, Nonion umbilicatulum,
Porosononion ex gr. granosum, Bolivina floridana,
Uvigerinella californica, Caucasina schischkinskayae,
and Asterigerinata bracteata, made it possible to
date the enclosing deposits to the Early Miocene
(Sakaraulian) (CHUBINISHVILI & ARCHVADZE, 1958). A
similar foraminifer assemblage can be found in the
Sakaraulian sections near the Skra settlement. In
western Georgia and Abkhazia two microfaunal
assemblages were identified within the Sakaraulian
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Regional Stage: sediments in the lower part include
the “Uvigerinella zone” and in the upper part, the
Caucasinella (=Neobulimina) abchasiensis “zone”
(DzHANELIDZE, 1970).

The lower part of the Upper Maikopian presumably
correlated with the Sakaraulian, in the northern
Ciscaucasia is recognized as Caucasinella elongata
Beds (Bocpanowicz, 1986; PincHUK, 2006). In the
Olginskaya Formation Haplophragmoides peri-
feroexcavata, H. inaequilateralis, Hyperammina sp.,
Ammodiscus granatus, Trochammina depressa,
Trochammi-noides sp., Cyclammina (?) sp., Bulimina
cf. ovata (now accepted as Globobulimina ovata),
Bolivina sp., and Globigerina sp. were recorded
in the Kuban River section (BoGbanowicz, 1986).
In the central Ciscaucasia, the Caucasinella elongata
Beds contain an assemblage of agglutinated and
calcareous forms.

In Azerbaijan the Caucasinella elongata lenina-
badensis Beds are attributed to the Sakaraulian and
are considered to be analogous to Caucasinella elon-
gata Beds (KHALILOV & KUZNETSOVA, 1964).

The foraminifer species common for the entire
Eastern Paratethys in the Sakaraulian are Hyper-
ammina caucasica, Bolivina ex gr. floridana, Bulimina
tumidula, Caucasinella aff. elongata (now accepted
as Bulimina elongata), Cibicides stavropolensis,
Astrononion ergenicus, Ammomarginulina depressa,
Porosononion dendriculus, and Elphidium onerosum
(BoGbanowicz, 1986).

Kozakhurian regional stage. The upper part
of the upper Maikopian is characterized by an
impoverished assemblage of foraminifers, which was
recognized as the “Thurammina Zone” by SuBBOTINA
(1936) or as Saccammina zuramakensis Beds
(BogpaNowicz, 1971; 1986). Their characteristic
features are the confinement of Saccammina to the
upper part of the Maikopian (Ritsa Formation) and
their wide distribution in Ciscaucasian sections.
However, in the sections of Borehole SG-12000
and in the Priyutninskaya area faunal beds alternate
with barren strata in the lower part of the Ritsa
section, which is accompanied by a gradual dis-
appearance of Maikopian calcareous species and in
places by rare occurrence of planktonic Globigerina
sp. and G. tarchanensis, indicating intermittent
connection with the open basins.
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In the Kerch Peninsula sediments, only few speci-
mens of Saccammina zuramakensis were recorded
in the Korolevo Formation, according to Kozyreva
(AstakHOvA et al., 1984). Despite the rare finds of
Saccammina and other foraminifer species in the
upper part of Maikopian sediments, it is possible to
correlate certain formations across the Crimean-
Caucasian region. In the southern Stavropol Region,
the Saccammina assemblage is confined to the Ritsa
Formation; in the northern areas, the Upper Maiko-
pian sediments were eroded or were not accumu-
lated.

Mollusks

Caucasian regional stage. In the deep Ciscau-
casian basin, mollusks were missing because of
hydrogen sulfide contamination of bottom water
(Popov et al., 2009). They were found only in its
northern shelf part, namely, in boreholes of the
platform area, on the Stavropol Arch and in the
Manych region, from where rare finds of Plagio-
cardium abundans, Palliolum incomparabile, Nucula
sp., Parvicardium, and Cerastoderma prigorovskii are
known.

A more diverse mollusk assemblage was record-
ed in the stratotype section of the Uplistsikhe
Formation in Georgia. At the base of the Upper
Uplistsikhe Subformation, mollusks were found in
the gravelstone interlayer in Member 5 and in over-
lying sandstone concretions (see Fig. 2); their com-
position is similar to that of the underlying assem-
blage, but differs in the additional presence of
several warm-water forms of the Tethys origin, such
as Palliolum incomparabile, Ctena squamosa, Cardita
calyculata, Cerithium sp., Nassarius sp., and Oliva
flammulata (Popov et al., 1993, Table 10).

The Sakaraulian regional stage of the stratotype
area is characterized by mollusks that occasionally
occur in the middle and upper parts of the section
and are represented by a warm-water, shallow-water
assemblage, including large species Acanthocardia
kuebeckii, Glossus major, Pholadomya alpina, Aequi-
pecten csepreghymezhericsae etc. (KHARATISHVILI,
1952; Popov et al,, 1993). Among the species of wide
geographical distribution, there are fairly a lot of
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taxa common with the Eggenburgian assemblages
of Central Europe (over 35%); however, there are
almost no species in common with the Burdigalian
fauna of the Mediterranean and Aquitaine and, at
the same time, unknown in the Eggenburgian
assemblages. The degree of continuity of this fauna
from the Oligocene one is approximately the same
as that in the Eggenburgian fauna - about 40%.

Kozakhurian regional stage. The representative
associations of the brackish water malacofauna of
the Kartli Depression are known only from Georgia
(KvaLiasHviLI, 1962; Popov, 1983; Popov et al., 1993).
The assemblage includes 18 bivalve taxa bearing
endemic in the Paratethys genera, namely, Eoproso-
dacna (4 species), Limnopappia caucasica, Rzehakia
dubiosa, Cerastoderma ivericum and C. lacustre, ex-
tremely euryhaline Corbula (Lenticorbula) sp., Poly-
mesoda convexa brongniarti, Congeria (2 species), and
Siliqua (3 species). Among gastropods, the most
common are Melanopsidae (e.g. Melanopsis impressa)
and fresh- or brackishwater genera as Theodoxus,
Anisus, Viviparus, Lymnea, and Radix. All the genera
and many of the species were common with the late
Ottnangian assemblages of the Central Paratethys
(Popov & VORONINA, 1983).

In the Ciscaucasia, mollusks are rare and were
found only in a shallow water facies in the Stavropol
Arch (Rzehakia dubiosa and Hydrobia sp.) (VOLKOVA,
1962) and in the Manych area (Priyutnensky region)
(Rzehakia dubiosa and upward from the base together
with Nucula sp. and Parvicardium sp.). The upper
boundary of the Kozakhurian regional stage is de-
fined by the unconformity at its top or by the litho-
logy in full sections (the appearance of carbonate
content) and by the occurrence of pteropods,
foraminifers, or marine mollusks characteristic of
the Tarkhanian regional stage.

Discussion

The identification and correlation of the base of
the Caucasian regional stage became much more
reliable and substantiated after the available data
on the composition of calcareous nannofossils and
dinocysts in the Alkun Formation (AKHMETIEV et al.,
1995; FiLippova et al., 2010, 2015; BELUZHENKO et al.,
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2018), and on the data by Golovina and Aleksan-
drova reported in this paper, which confirmed that
this level was really regionally traceable and that it
occupied a position close to the Oligocene-Miocene
boundary in the Mediterranean stratotype region,
according to phytoplankton (Fig. 4).

In general, the correlation of the stratotype areas
of the Central Ciscaucasia and the Kartli Depression
in Georgia is still rather complicated. The facies,
bathymetric, and biogeographical difference between
the two stratotype regions of the Eastern Paratethys
greatly hampers their correlation, especially when
using benthic foraminifers and mollusks, whose
composition is more facially strictly determined.

The correlation of the Caucasian in the Kuban
and Belaya river sections with the Upper Uplistsikhe
Subformation (Figs. 3, 4) in the Kartli Depression in
Georgia, is based on the inferred attribution of the
nannofossil assemblage of the Triquetrorhabdulus
carinatus NN1 Zone (MINASHVILI & ANANIASHVILI, 2017)
to the base of the subformation and to the dinocyst
complex from its lower part, which corresponds to the
Deflandrea spinulosa Beds, the same as in the Alkun
Formation and the lower part of the Septarian Beds
of the lowermost Caucasian. However, the upper half
of the Upper Uplistsikhe Subformation and the lower
half of the Sakaraulian stratotype have not yet been
correlated with the Ciscaucasian sections.

The current notion on the correlation of the
Sakaraulian with the uppermost Karadzhalga and
Olginskaya formations (Nosovskil & BoGbanowicz,
1980) is based only on the presumed Sakaraulian
age of the Caucasinella elongata Beds of the platform
part of Ciscaucasia, which has not yet been sub-
stantiated in stratotype sections. Cooccurrence of
Cousteaudinium aubryae and Lingulodinium multi-
virgatum in the upper part of Sakaraulian makes
it possible to correlate this assemblage with the
Sumatradinium soucouyantiae (DN2) - Couste-
audinium aubryae (DN3) zones of the dinocyst scale
(DE VERTEUIL & NORRIS, 1996) and with the Burdi-
galian but does not provide reliable data on its
correlation with the Ciscaucasian formations.

The correlation between the Kozakhurian of
Georgia and the Ritsa Formation of Ciscaucasia,
inferred from the evidence of disrupted normal
hydrological regime in the basin, seems to be more
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Fig. 4. Correlation of the Oligocene-Lower Miocene stratigraphic subdivisions of Central Ciscaucasia and Georgia with that of the

Central Paratethys and Geological Time Scale (2020).

substantiated. At the same time, the cooccurrence
of sharply impoverished, down to brackish-water,
mollusk and benthic foraminiferal assemblages
with marine zonal dinocyst associations in the
Kozakhurian, Georgia, suggests a sharp differentia-
tion of the water mass by salinity.

Conclusions

(1) We accept the Caucasian regional stage in its
original volume, which includes in the stratotype
region of the Central Ciscaucasia the Alkun Formation,
Zelenchuk Formation with Septarian Beds at the base,
and the lower part of the Karadzhalga Formation.
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(2) The lower boundary of the regional stage
in the Caucasian stratotype is placed at the top of
the Batalpashinsk Formation, Chattian in age, and
is defined in the sections by the appearance of
bedded limestone concretions, carbonate clays, and
occurrence of foraminifers Bolivina ex gr. plicatella,
Discorbis sp., Ammodiscus tenuiculus, and Uvigerinella
sp. characteristic of the Alkun Formation.

(3) The Early Miocene age of the Alkuni Formation
is confirmed by the recognized nannoplankton as-
semblage of Cyclicargolithus floridanus Beds, bear-
ing in the section at the Kuban River the index
species of the NN1 Triquetrorhabdulus carinatus
Zone along with T milowii, which indicates its
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assignment to the lowermost Miocene and the
correlation with the Lower Aquitanian. At the same
time it is not improbable that the lowermost Alkun
Formation beds correspond to the terminal Chattian.

(4) The studies of dinoflagellate cysts from the
Lower Miocene of the Central Ciscaucasia (Kuban
River), mainly composed of noncarbonate sedi-
ments and poor in other fossils, enabled the bio-
stratigraphic estimation of the age of these rocks.
It was shown that the dinocyst complexes are com-
parable to the Lower Miocene zonal assemblages
of northwestern Europe, North Sea, and the eastern
coast of the USA. It was determined that the sedi-
ments of the lower part of the Caucasian regional
stage (Alkun Formation and lowermost Zelenchuk
Formation) were accumulated in the Late Chattian-
initial Aquitanian, whereas the upper parts of the
Caucasian (Zelenchuk and lower part of Karadzhalga
formations), in the Aquitanian. The upper part of the
Karadzhalga, the Olginskaya, and lower part of the
Ritsa formations are correlated with the Sakaraulian
and lower part of the Kozakhurian regional stages
and are dated as Early Burdigalian. The upper part of
the Ritsa Formation corresponds to the upper part of
the Kozakhurian regional stage and is correlated with
the late Burdigalian-early Langhian (Fig. 4).

(5) The mollusk assemblages of the Upper
Uplistsikhe Subformation of Georgia contain pre-
dominantly species passing from the Oligocene, with
a small proportion of new warm-water migrants of
Tethys origin. The Sakaraulian mollusk composition
sharply differs from the Uplistsikhe assemblages
and includes a lot of thermophilic subtropical taxa,
a third of which are shared with the Eggenburgian
mollusks of the Central Paratethys.

(6) The dinocyst assemblage of the upper part of
the Sakaraulian of Georgia is comparable to the
dinocyst zones DN2-DN3 of the North Atlantic scale
(DE VERTEUIL & NORRIS, 1996), which are correlated
with the zones NN3-lower NN4 by nannofossils and
are dated to the Burdigalian.

(7) The lower member of Kozakhurian in Georgia
is correlated by dinocysts with the zones DN4-DN5
of the DE VERTEUIL & NORRIS (1996) scale. Finds of
Glaphyrocysta in the middle Kozakhurian of the
Nadarbazevi section also indicate its assignment to
the Burdigalian.
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(8) The Kozakhurian mollusk assemblage con-
sists of euryhaline genera and species and brackish-
water endemics of the Paratethys, some of which are
known from low-saline basins of the late Ottnangian
of the Central Paratethys.

(9) The nannoplankton assemblage bearing
Sphenolithus heteromorphus at the base of the
Tarkhanian regional stage is correlated with the
lower part of the NN5 Zone of the MARTINI (1971)
scale and the planktonic foraminifer assemblage
indicates the correlation of the Tarkhanian with the
M6 Orbulina suturalis Zone of the WADE et al. (2011)
scale, and the age no older than mid-Langhian, from
15.1 to ~14 Ma.
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Pe3ume

CrpaTurpaduja somber MUOLLeHA
ucroyHor [lapaTeTuca: npo6ieMu U
TPEHYTHO CTame

PervoHasnHa crpaturpadcka ckajia HeoreHa uc-
ToyHor [lapaTeTyrca yTBpheHa je yriaBHOM Y [ieJ10-
BUMa jyxHe YKpajuHe, Ha KepukoMm n TamaHCcKOM
noayoctpBy, CeBepHom KaBkasy u TpaHckacnuj-
CKUM 06s1acTuMa. MehyTum, J0l¥ MUOLIEH Y OBUM
o6Js1acTUMa Mpe/CTaB/bEH je YjeJHAaUeHUM IOpHO-
MajKOIICKUM IJIMHOBUTHM ¢aryjamMa ca BpJio Majo
docua, TaN0XKEHUX Y yCI0BUMA KOHTaMUHalLuje
BO/IeHEe Cpe/IuHe BOJJOHUK-CYAdUA0M. Y THM yCJI0-
BHMa, Hacjare cy ciabo cTpaTuGUKOBAHE U YECTO
Cy HU3/iBajaHe Kao CpeAHmU-TOPHU MajKOIHjaH.
MarHeTocTpaTturpadcka aHairMsa pedepeHTHUX
npodua gomwer muoneHa CeBepHor KaBkasa u ['py-
3Mje Huje Jasa pe3y/iITaTe BUCOKOT KBaIUTeTa 360T
BeJIMKHX [TPa3HUHA, HUCKOT [1aJleOMarHeTHOTI CUT'Ha-
Ja, (6ap JeMMMUYHE) peMarHeTusaliyje U Heso-
CTaTKa Noy3JaHuX 6uocTpaTurpadpckux Mapkepa.

[Topen Tora, perMoOHa/IHU KaTOBU JOHET MUO-
1eHa ucroyHor [lapaTeTrca: KaBKacKu, cakapayJ-
CKM Y KOL[aXyPCKH, OTKPUBEHU CY Y PA3IUIUTUM
CTPYKTYypHO-danyjajHUM 30HaMa b6aceHa U He 1py-
»Kajy Moy3/jaHy YHUBep3aJ/Hy CTpaTurpadcKy ocHo-
By 3a AeduHUCcalbe HeroBux rpanuua. CBU oBHU
dakTOpu crnpeyaBajy noysJgaHy KopeJsaalnujy cTpa-
TUrpadCKUX jeJUHULA IOl MHUOLeHa YHYTap Uc-
To4Hor [lapaTeTuca.

[In/b oBOT paza je Aa IpyKy HOBe NoAaTKe 0 HaJla-
3uMa QUTOIJIAHKTOHA ¥ CeIUMEHTHUMA JI0Her MUO-
neHa llenTpannor IlpenkaBkasja Pycuje u Kaptiu
nernpecwuje ['py3uje, yaumajyhu y 063up cactaB 6eHTO-
cke ¢payHe y MapruHasiHuM ¢alnujama ceBepHOKaB-
kackor 6aceHa (Fig. 1). [lera/bHu onvcu GOCUITHUX
rpyna npyuKasaHu Cy y CEPUjU NPeTXOAHUX My6/IMKa-
nuja (Popov et al,, 2021, 2022, 2023). Y paay je nat
KpaTak onuc GocuIHUX rpyna (Mekyiiaia, 6eHTo-
CKHUX U [JIAHKTOHCKUX popaMUHUeEPa, KpeUhauKuX
HaHodocuIa U JUHOLMCTH) KaBKaCKOT, cakapayi-
CKOT' U KOIIaXypCKOT KaTa ca potorpadujama kapa-
KTEPUCTUYHUX TAKCOHA JUHOIMCTA, KPeuymhayKor
HaHOIJIAHKTOHA U MJIAHKTOHCKUX dopamMuHupepa
(Plates I II).
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HoBu mopaiu omoryhaBajy mopeheme cTpaTo-
THUIA JIOWkEer MUOIleHa U pedepeHTHUX npodua y
nesioM ucrouyHoM [laparetucy (Fig. 2). Kopenanuja
celMMeHaTa KaBKacKOI KaTa Ha Npoduauma y
JonvHaMma peka Kyb6an u Besaja ca ¢popmanujom
[opwe Ymiaucrcukxe y ['py3uju 3acHuBa ce Ha
C/IMYHOCTH HAHOIJIAHKTOHCKe 3ajeaHuLie 30He NN1
(Triquetrorhabdulus carinatus Zone) (MINASHVILI &
ANANIACHVILI, 2017) ¥ AMHOLMCTH Y CJI0jeBUMa ca
Deflandrea spinulosa. CiyHa 3aje/JHULIA KPEYHAIKOT
HAHOIIJIAHKTOHA U JMHOLUCTU OTKPUBEHA je U Y Haj-
CTapUjUM JieJI0BUMa KaBKaCKOT KaTa, OJHOCHO Y aJIKyH-
CKOM XOpHU30HTY U [OHEM /[ieJly CeNTapujCKUX
C/10jeBa, Y CTPATOTUIYy KaBKACKOT KaTa Ha pelu
Ky6aHn. MehyTum, HajBULIM Ae/10BU NoApopMalje
lopwe YIIMCTCUKXE U JOoHke NapTUje CTpaTOTUIIA
cakapayJICKOT Kata y KapTiu genpecuju jowr yBek
HHUCY KopeJircaHu ca npoduirma CeBepHor KaBkasa.

Jlocapammba KopeJsialyja cakapayJsCcKor KaTa ca
HajBULIMM JesoBMMa ¢opmauuja Kapayaara u
OnaruHckaja (Nosovsky, Bogdanovich, 1980) sacuuBa
ce caMo Ha [IPeTIIOCTaB/beHO] CaKapayJ/ICKOj CTapo-
cTu ciojeBa ca Caucasinella elongata nnatdopM-
ckor Jiena CeBepHor KaBkasza, 6e3 u3/BojeHOT
CcTpaToTHIa. YopeaHHU Hasacuu Cousteaudinium
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aubryae v Lingulodinium multivirgatum y ropmem
JleJly cakapayJ/ICKor KaTa oMoryhaBajy Kopesauujy
oBe docuyHe 3ajeHULEe ca 30HAMa JUHOLHUCTH
Sumatradinium soucouyantiae (DN2)-Cousteau-
dinium aubryae (DN3) (de Verteuil and Norris,
1996) u 6ypAUrajJCcKMM KaTOM, ajiv joll YBEK He
oMmoryhaBajy kopeJsanujy ca ¢popmanujama Ceep-
Hor KaBkasza.

Kopesnauuja cepuMeHaTa KOLAXypcKOr KaTa
pasBujeHor y 'py3uju ca puTckoM popmarnujom
CeBepHor KaBkasa Ha OCHOBY J0Ka3a O Hapyllia-
Baky HOPMaJIHOT XHU/IPOJIOLIKOT pexXrMa y 6aceny,
YUHU Ce Pa3yMHUjOM. Y UCTO BpeMe, KOeIr3uCTeH-
[[1ja OCHUpOMallleHUX, OPAaKUYHUX OEHTOCKUX Me-
Kywana u popamuHudepa U JUHOLUCTH Y CeJiU-
MeHTHMa KolaKypckor kaTta ['pysuje, cyrepuiie
owiTpy audepeHUUjalUjy BoZeHe Mace IpeMa
CAJINHUTETY.

[llema KOopeslal}MOHKX 30Ha y CTPATOTUIY JOHET
MuolleHa U pedbepeHTHUM NpodUIMMa UCTOUHOT
[lapaTetuca (Fig. 3), Moxxe MOCIY>KHUTH Kao OCHOBA
3a /la/ba UCTPAKUBaMA.
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Plate I
Lower Miocene calcareous nannoplankton and planktonic foraminifers of the Central Ciscaucasia.

Figs. 1-3. Cyclicargolithus floridanus (RoTH et Hay, in Hay et al.,, 1967) Bukry, 1971:
1, 2. Alkunka River;
3. Kuban River;

Fig. 4. Reticulofenestra dictyoda (DEFLANDRE in DEFLANDRE et FERT, 1954) Stradner in Straner
et Edwards, 1968, Alkunka River;

Fig. 5. Triquetrorhabdulus carinatus MARTINI, 1965, Karamurzinskii section, Kuban River;

Fig. 6. Sphenolithus moriformis (BRONNIMANN et STRADNER, 1960) BRAMLETTE et WILCOXON,
1967, Alkunka River;

Fig. 7. Sphenolithus conicus Bukry, 1971, Alkunka River;

Figs. 8-9. Pontosphaera multipora (KAMPTNER, 1948 ex DEFLANDRE in DEFLANDRE et FERT, 1954)
RotH, 1970:

8. Fyuntv Creek,
9, Kuban River;

Fig. 10. Coronocyclus nitescens (KAMPTNER, 1963) BRAMLETTE and WiLcoxoN, 1967, Alkunka
River;

Figs. 11-12. Discoaster deflandrei BRAMLETTE et RIEDEL, 1954:
11. Alkunka River,
12. Kuban River;

Fig. 13. Helicosphaera carteri (WALLICH 1877) KAMPTNER, 1954, Karamurzinskii section,
Kuban River;

Fig. 14. Streptochilus pristinum BRONNIMANN et REsIG, 1971, Fyuntv Creek.
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Plate 11

Lower Miocene dinocysts of the Central Ciscaucasia (the Kuban River section).

Figs. 1-2.
Fig. 3.
Fig. 4.
Fig. 5.

Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11.

Figs. 12-14.

Fig. 15.

Fig. 16.

Figs. 17-18.
Figs. 19-20.

Fig. 21.
Fig. 22.
Fig. 23.

All images are at one magnification.

Deflandrea spinulosa ALBERTI, 1959b: Alkunian Horizon;

Sumatradinium soucouyantiae DE VERTEUIL ET NORRIS, 1992: Zelenchuk Formation;
Sumatradinium druggii LENTIN et al., 1994: Zelenchuk Formation;

Gerlachidium aechmophorum (BENEDEK, 1972) Benedek et Sarjeant, 1981: Septarian
Beds;

Trinovantedinium harpagonium DE VERTEUIL ET NORRIS, 1992: Zelenchuk Formation;
Heteraulacacysta leptalea EatoN, 1976: Karadzhalga Formation;

Heteraulacacysta campanula DRUGG ET LOEBLICH JR., 1967: Karadzhalga Formation;
Homotryblium tenuispinosum DAVEY ET WILLIAMS, 1966: Zelenchuk Formation;
Cribroperidinium tenuitabulatum (GERLACH, 1961) HELENES, 1984: Ritsa Formation;
Hystrichosphaeropsis ovum DEFLANDRE, 1935: Olginskaya Formation;
Batiacasphaera micropapillata STOVER, 1977: Ritsa Formation;

Operculodinium centrocarpum (DEFLANDRE ET CooksoN, 1955) Wall, 1967: Ritsa
Formation;

Cordosphaeridium cantharellus (Brosius, 1963) SARJEANT, 1981: Olginskaya
Formation;

Batiacasphaera sp.: Ritsa Formation;

Echinidinium-type: Ritsa Formation;

Chiropteridium galea (MAIER, 1959) SARJEANT, 1983: Alkun Formation;
Distatodinium paradoxum (Brosius, 1963) EAToN, 1976: Zelenchuk Formation;
Cousteaudinium aubryae DE VERTEUIL ET NORRIS, 1996: Zelenchuk Formation.
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