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Abstract. The Oligocene paleoflora of Bulgaria is characterized by relatively low species diversity, with all known
localities situated exclusively south of the Balkan Mountains. In this study, we report the first Oligocene paleobo-
tanical assemblages from the Nikolaevo and Malinovo grabens (Western Srednogorie), where the fossil-bearing
sediments belong to the recently defined Nikolaevo Formation. The specimens were collected from two localities:
northeast of the village of Kosacha and northwest of the village of Kopanitsa (Radomir Disttrict).

The paleofloral remains consist of leaf imprints assigned to the following taxa: Celastrus aeoli, Eotrigonobalanus
furcinervis, Laurus pliocenica, Neolitsea palaeosericea, Persea princeps, Rhus blitum, and Typha latissima.
Although all of these species have previously been documented within the Bulgarian Oligocene flora, this is the
first time they have been recorded from these specific grabens.
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Introduction

The Oligocene floras of Bulgaria are confined ex-
clusively to areas south of the Balkan Mountains
Range. Nearly 60 localities are currently known,
with the majority concentrated in the Rhodope
Mountains and the southern part of Western Bul-
garia. The most taxonomically diverse assemblag-
es are those associated with coal-bearing deposits,
particularly the paleofloras from Pernik, Bobov
Dol, and Brezhani (Palamarev et al., 2005 and ref-
erences therein). In this context, the identification
of new paleofloral localities is of considerable im-
portance for reconstructing the paleoenvironmental
conditions that prevailed in the studied region dur-
ing the Oligocene.
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Despite the number of known sites, most Oligo-
cene paleofloral assemblages in Bulgaria comprise
no more than 10 identified taxa (Palamarev et al.,
2005; Bozukov and Tsenov, 2012; Bozukov et al.,
2017, 2021), a pattern that is also observed at the
two newly investigated localities. At the site near
the village of Kopanitsa, three fossil species were
documented: Laurus pliocenica (Sap. and Mar.)
Kolak., Rhus blitum Saporta, and Typha latissima
A. Braun. The assemblage from the vicinity of the
village of Kosacha consists of four taxa: Celastrus
aeoli Ett., Eotrigonobalanus furcinervis (Rossm.)
H. Walther and Kvacek, Neolitsea palacosericea
Takht., and Persea princeps (Heer) Schimp. Es-
tablishing the taxonomic composition of Oligocene
floras in Bulgaria is essential for reconstructing
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the paleoclimatic conditions that characterized this
time interval. Furthermore, in sedimentary succes-
sions where key biostratigraphic fossil markers are
absent, paleobotanical assemblages serve as valu-
able tools for determining the age of fossil-bearing
strata.

Geological setting

The Nikolaevo graben (8—10 km long and approxi-
mately 3 km wide) and the Malinovo graben (14 km
long and up to ~1 km wide) are situated within the
Western Srednogorie (Ivanov, 2017) (Fig. 1). Both
grabens, first described by Karagyuleva (1970), are
narrow NW-SE-oriented depressions infilled with
Paleogene (Oligocene) sedimentary rocks. The Oli-
gocene successions in the Nikolaevo and Malinovo
grabens are subdivided into three lithostratigraphic
units: a conglomerate—sandstone unit (Rupelian),
the Nikolaevo Formation (Upper Rupelian—Chat-
tian), and the Vladaya Formation (Chattian). The
Vladaya Formation, however, is exposed only with-
in the Nikolaevo Graben (Zagorcev et al., 1994; Za-
reva, 2021).

The conglomerate—sandstone unit (Zagorcev
et al.,, 1994) comprises polymictic conglomerates,
breccias, and sandstones. In the Malinovo graben,
northeast of the village of Kosacha, this unit is over-
lain by the Nikolaevo Formation, whose stratotype
section is located in this area (Zareva, 2021). In the
stratotype area, the Nikolaevo Formation consists of
non-calcareous and calcareous mudrocks, including
fissile shales with papery parting (papery shales),
marlstones, calcareous sandstones and sandy lime-
stones (see Blatt, 1980, for used fine-graned rocks
terminology).

In the Nikolaevo Graben, northwest of the vil-
lage of Kopanitsa, the auxiliary section for the
Nikolaevo Formation is exposed. Here, the forma-
tion is composed of light grey to whitish calcareous
mudrocks, marlstones, and beige to brown papery
and finely-laminated shales (organic rich) contain-
ing plant detritus and fossil remains of the fish
Dapalis macrurus (Agassiz, 1834). The overlying
Vladaya Formation is characterized by an irregu-
lar alternation of conglomerates, sandstones, and
mudrocks (Zareva, 2021).

Material, methods and localities

The studied paleofloral material consists of leaf
imprints. The fossils are generally scarce and frag-
mentary, with only a few specimens preserving

complete and well-defined leaves. All material was
collected from exposures of the Nikolaevo Forma-
tion in both grabens.

In the Malinovo Graben, the fossil flora was re-
corded northwest of the village of Kosacha, from
organic-rich papery shales exposed in the upper part
of the formation (Fig. 1C1, C2). In the Nikolaevo
Graben, the fossil assemblage was obtained north-
west of the village of Kopanitsa, from thin-bedded
white to light grey calcareous mudrocks and marl-
sotnes in the upper portion of the auxiliary section
for the Nikolaevo Formation (Fig. 1C3, C4).

Our field observations on the sedimentary suc-
cession in the auxiliary section for the Nikolaevo
Formation near the village of Kopanitsa differ from
the description provided by Zareva (2021). At this
locality, the formation is dominated by thin-bedded
white to light grey calcareous mudrocks and marl-
stones, with subordinate finely-laminated, organic-
rich papery shales, many of which are also calcare-
ous. In contrast, the sedimentary succession in the
stratotype section near the village of Kosacha cor-
responds closely to that described by Zareva (2021).
For a more precise sedimentological characteriza-
tion, the studied sections were sampled for detailed
petrographic and geochemical analyses, which are
currently in progress and will be published sepa-
rately.

A total of ten leaf imprints were documented.
The specimens are housed in the Paleontological
Collection of the Museum of Paleontology and His-
torical Geology at Sofia University “St. Kliment
Ohridski.” Some specimens occur as an imprint and
counterimprint. Taxonomic identification was per-
formed following the Angiosperm Leaf Morpholo-
gy Scheme of Dilcher (1974), and the systematic or-
der presented in this paper follows the Angiosperm
Phylogeny Group classification (APG, 1998). Pho-
tographs were taken using a Panasonic DC-FZ82
digital camera.

Paleontological content and chronostrati-
graphical frame of the Nikolaevo Formation

The most characteristic and frequently reported fos-
sils from the Nikolaevo Formation are the remains
of the fossil fish Dapalis macrurus (Agassiz, 1834).
In early descriptions of the Tertiary sediments in
southwestern Bulgaria, Beregow (1935) and Be-
regoff (1946) documented abundant specimens of
Smerdis macrurus Agassiz, now recognized as Da-
palis macrurus (see Gaudant, 1977) in bituminous
layers in the Bobov Dol area. Beregov (1936) pro-
vided a more detailed account of several well-pre-
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Fig. 1. A) tectonic map of Bulgaria (according Ivanov, 2017) with the location of the studied area; B) geological map of the area of
Nikolaevo and Malinovo Grabens (Radomir region), with the position of the fossil localities (modified after Milovanov et al., 2006;
Zareva, 2021); C) field photographs of the Nikolaevo Formation from the studied localities: general view (1) and close up view
(2) of the finely laminated, organic-rich papery shales cropping out at the Kosacha locality; (3) general view of the sedimentary
successions exposed in the lower part of the Kopanitsa locality; (4) close up view of the of the finely laminated, organic-rich papery
shales and finely laminated marlstones exposed in the upper part of the Kopanitsa locality.
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served specimens from localities situated near the
villages of Svetlya, Kosacha, Kopanitsa, Nikolaevo,
and others.

In addition to fish remains, Beregow (1935)
noted the presence of undetermined deciduous fos-
sil leaves within organic-rich papery shales south of
the village of Kosacha, as well as deformed Planor-
bis sp. in dark grey marls overlying the fish-bearing
layers. According to Beregoff (1946), the second
horizon of the Tertiary succession — comprising
motley clays and sandstones and underlain by bitu-
minous shales containing Dapalis macrurus — also
yielded Planorbis sp. from non-marine, white, thin-
bedded limestones.

Zareva (2021) reports that Palamarev et al.
(1998) described Rabdochara stockmansii Gramb.
from bituminous shales near the village of Slakovtsi
(Breznik Municipality) within the Nikolaevo For-
mation. Rabdochara stockmansii, a characteristic
Middle Oligocene gyrogonite (reproductive struc-
ture of charophytes), supports an Oligocene age for
these strata. Palamarev (1979) proposed a Middle
Oligocene (now assigned to the Early Oligocene,
Rupelian) age for the bituminous sediments near
the village of Zhedna, based on abundant remains
of the aquatic plant Stratiotes websteri (Brongn.).
Cernjavska (1970) analyzed spores and pollen from
Tertiary coal-bearing sediments in Bulgaria, includ-
ing those in the Radomir area, and established the
Monocolpopollenites amplitude Zone in deposits
around the town of Radomir. On this basis, she as-
signed a “middle—late Oligocene™ age to the bitumi-
nous strata.

Taking into account the available paleontologi-
cal and palynological evidence, Zareva (2021) in-
terprets the Nikolaevo Formation as spanning the
late Rupelian to Chattian.

Systematics

Divisio Magnoliophyta

Family Lauraceae Juss.

Genus Laurus L.

Laurus pliocenica (Sap. and Mar.) Takht.
Fig. 2E

1876. Laurus canariensis Webb and Berthel. plio-
cenica Saporta and Marion, p. 116, PL. 27,
Figs 6-7; PI. 28, Figs 1-8.

1960. Laurus pliocenica (Sap. and Mar.) Takht.;
Kolakovsky, p. 43, PI. 10, Fig. 2.

1987. Laurus pliocenica (Sap. and Mar.) Takht.;
Palamarev and Petkova, p. 41, PL. 10, Figs
1-2,5,7.

2008. Laurus pliocenica (Sap. and Mar.) Takht.;
Bozukov et al., p. 174, P1. 3, Fig. 3.

2011. Laurus pliocenica (Sap. and Mar.) Takht.;
Bozukov et al., p. 6, P1. 1, Figs. 5-10.

2017. Laurus cf. pliocenica (Sap. and Mar.) Kolak;
Bozukov et al., p. 85, Fig. 1h.

Material. Leaf imprint, Ne Pg 2808f.

Locality and stratigraphic occurrence. The speci-
men was collected from the Kopanitsa locality. In
Bulgaria, the species exhibits a broad geographic
distribution, having been documented in both the
western and southern regions of the country. Its
stratigraphical range is extensive, spanning the Oli-
gocene to Lower Pliocene (Palamarev et al. 2005 and
references therein; Bozukov et al. 2008, 2011, 2017).
Comparison. According to Imkhanitskaya and
Sveshnikova (1974), leaf morphology in L. plioce-
nica varies from suborbiculate to broadly elliptic
with an obtuse, typical base and acuminate apex,
to narrowly elliptic forms with an attenuate apex.
This variability supports the inclusion of the taxon
Laurus cf. pliocenica described by Bozukov et al.
(2017) within the fossil record of L. pliocenica in
Bulgaria. Imkhanitskaya and Sveshnikova (1974)
also noted strong similarities in leaf morphology
and in the structure of the epidermis and stomatal
apparatus between the fossil species and the extant
Laurus azorica (Seub.) Franco. The modern species
inhabits humid subtropical highland forests in the
Azores, characterized by relatively stable and mild
temperatures. It is also common in coastal scrub
and in woodlands or shrublands at mid-elevations
(https://acores.flora-on.pt/#/1 Laurus+azorica).

Genus Neolitsea (Benth.) Merrill
Neolitsea palaeosericea Takht.
Fig. 2B

1963. Neolitsea palaeosericea Takhtajan, p. 202,
PL. 6, Figs 5-7.

1988. Neolitsea palaeosericea Takht.; Cernjavska
etal., p. 30, Pl. 3, Fig. 3.

2008. Neolitsea palaeosericea Takht.; Bozukov et
al.,p. 174, PL 2, Fig. 1.

Material. Leaf imprint, Ne Pg 2809f.

Location and stratigraphic occurrence. The spec-
imen was collected from the Kosacha locality. To
date, this species has been documented only from
the Rhodope region, with occurrences spanning the
Upper Eocene to Middle Miocene (Palamarev et al.
2005 and references therein; Bozukov et al. 2008
and references therein).
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Comparison. According to Takhtajan (1974), the  (http://www.efloras.org/florataxon.aspx?flora id=
fossil species exhibits morphological affinities to  2&taxon id=200009031).

the extant Neolitsea sericea (Blume) Koidz., which

is distributed in Japan, the Korean Peninsula, south-

eastern China and Taiwan. The modern species Genus Persea Mill.

inhabits forested mountain slopes within regions Persea princeps (Heer) Schimp

characterized by subtropical to temperate climates. Fig. 2F

Fig. 2. The fossil specimens from the Nikolaevo Formation, Lower Oligocene: A) Eotrigonobalanus furcinervis (Rossmassler)
Walther and Kvacek; B) Neolitsea palaeosericea Takhtajan; C) Rhus blitum Saporta; D) Typha latissima A. Braun; E) Laurus plio-
cenica (Saporta and Marion) Kolakovsky; F) Persea princeps (Heer) Schimp.; G) Celastrus aeoli Ettingshausen. Scale bar — 1 cm.
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1856. Laurus princeps Heer, p. 77, pars, PIL. 89,
Figs 16-17; PIL. 90, Fig. 20 (non Fig. 17 —
Laurus sp.).

1870. Persea princeps (Heer); Schimper, p. 831.

2020. Persea princeps (Heer) Schimp.; Bozukov
and Ivanov, p. 1565.

Material. Partial leaf imprint with counterimprint,
Ne Pg 2810f.

Locality and stratigraphic occurrence. The speci-
men originates from the Kosacha locality. In Bul-
garia, the species has been documented in both the
northwestern and southern regions. Its stratigraphic
distribution is broad, spanning the Upper Eocene to
Middle Miocene (Palamarev et al., 2005 and refer-
ences therein; Bozukov and Ivanov, 2020).
Comparison. According to Palamarev and Petkova
(1987), the fossil leaves closely resemble the leaf
morphology of the extant species Persea indica (L.)
Spreng. P. indica is a characteristic element of the
humid laurel forests (laurisilva) of the Macaronesian
Islands, commonly occurring in association with Lau-
rus azorica and Ocotea foetens (https://www.treesand-
shrubsonline.org/articles/persea/persea-indica/).

Family Typhaceae Juss.
Genus Typha L.

Typha latissima A. Braun
Fig. 2D

1851. Typha latissima A. Braun in Stizenberger,
p. 75, (nomen).

2018. Typha latissima A. Braun; Ivanov et al.,
p. 91, Fig. lo.

Material. Partial leaf imprint, Ne Pg 2811f.
Locality and stratigraphic occurrence. The speci-
men was recovered from sediments exposed at the
Kopanitsa locality. Among the taxa considered
here, T. latissima exhibits the broadest geographical
and stratigraphic range, extending from the Lower
Oligocene to the Upper Pliocene (Palamarev et al.,
2005 and references therein; Ivanov et al., 2018).
Comparison. The nearest living relative (NLR) of the
fossil species is Typha latifolia L. (Bozukov, 2000),
which is cosmopolitan in distribution. As the modern
species is typically associated with shallow aquatic en-
vironments that provide stable water availability, it is
comparatively less constrained by climatic conditions.

Family Celastraceae R.Br.
Genus Celastrus L.
Celastrus aeoli Ett.

Fig. 2G

1853. Celastrus aeoli Ettingshausen, p. 72, Pl. 24,
Figs 9-11.

1963. Celastrus aeoli Ett.; Palamarev, p. 78, PI. 2,
Fig. 26.

Material. Leaf imprint, Ne Pg 2812f.

Locality and stratigraphic occurrence. The speci-
men was collected from the Kosacha locality. To
date, C. aeoli has been documented only from the
Pirin Coal Basin (SW Bulgaria), with occurrences
restricted to the Lower Oligocene (Palamarev,
1963).

Comparison. The studied material is identical to
that described by Palamarev (1963). According to
Givulescu (1962), the NLR of the fossil species is
Celastrus cassinoides L‘Hér. [= Gymnosporia cas-
sinoides (L‘Hér.) Masf.]. The modern species is na-
tive to the Canary Islands, where it grows predomi-
nantly in subtropical biomes. (https://powo.science.
kew.org/taxon/urn:lIsid:ipni.org:names:161313-1).

Family Fageceae Dumort.

Genus Fotrigonobalanus Walther and Kvacek
Eotrigonobalanus furcinervis (Rossm.) Walther
and Kvacek

Fig. 2A

1840. Phyllites furcinervis Rossmaéssler, p. 33, PL. 6,
Fig. 25; PL. 7, Figs 26-31.

1932. Quercus furcinervis (Rossm.) Unger; Kon-
jaroff, p. 129, Pl. 42, Figs 1-4; Pl. 46, Figs
1-3; p. 222, PL. 66, Figs 1-3.

1962. Castanopsis furcinervis (Rossm.) Krausel
and Weyland; Palamarev, p. 161, Pl. 1, Figs
1, 3; PL. 2, Figs 1, 3-4; PL. 3, Figs 1-5; Text-
figs 1-2.

1988. Dryophyllum furcinerve (Rossm.) Schmalh.;
Cernjavska et al., p. 30.

1989. Eotrigonobalanus furcinervis (Rossm.) Wal-
ther and Kvacek in Kvacek and Walther,
p. 581, pars, Pl. 33, Figs 1-6; Pl. 34, Figs
1-6; P1. 35, Figs 1-7; P1. 36, Figs 1-4; PI. 39,
Figs 1-4; Pl. 40, Figs 1-6; Pl. 41, Figs 1-4;
Pl. 42, Figs 1-4; P1. 43, Figs 1-6; P1. 44, Figs
1-4; Pl. 45, Figs 1-4; Pl. 46, Figs 1-4 (non
PI. 47, Figs 1-3 = Quercus lyellii Heer).

2021. Eotrigonobalanus furcinervis (Rossm.); Bo-
zukov et al., p. 103, Fig. 1A.

Material. Four leaf imprints, No Pg 2813f, Pg 2814f,
Pg 28151, Pg2816f.

Locality and stratigraphic occurrence. The speci-
mens were collected from the Kosacha locality. Al-
though E. furcinervis is widespread in Oligocene

21


https://www.treesandshrubsonline.org/articles/persea/persea-indica/
https://www.treesandshrubsonline.org/articles/persea/persea-indica/

floras (Palamarev et al., 2005 and references there-
in; Bozukov et al., 2021), its presence in Bulgaria
was, until now, confirmed only in the Middle Mio-
cene flora of Satovcha (Western Rhodopes) (Bozu-
kov and Ivanova, 2015).
Comparison. Eotrigonobalanus is an extinct ge-
nus exhibiting morphological traits that combine
features of modern representatives of Castanopsis
D. Don ex Spach, Trigonobalanus Forman, and
Lithocarpus Blume (Palamarev and Mai, 1998). Pa-
lamarev and Petkova (1975) proposed Castanopsis
purpurella (Miq.) N.P. Balakr. subsp. purpurella
and Castanopsis sclerophylla (Lindl. ex Paxton)
Schottky as NLRs of E. furcinervis. These taxa are
distributed from the Himalayas to Indochina.
Castanopsis purpurella subsp. purpurella in-
habits subtropical broadleaved evergreen forests,
typically thriving in moist soils and often co-oc-
curring with members of the Lauraceae. C. sclero-
phylla is an evergreen tree native to southern China,
typically growing in broadleaved evergreen forests
at elevations of 200-1,000 m a.s.l. (http://www.
efloras.org/florataxon.aspx?flora_id=2&taxon
1d=200006250).

Family Anacardiaceae (R.Br.) Lindl.
Genus Rhus L.

Rhus blitum Saporta

Fig. 2C

1862. Rhus blitum Saporta, p. 249, PI. 13, Fig. 4.
1964. Rhus blitum Saporta; Palamarev, p. 133, P1. 8,
Fig. 1.

Material. Leaf imprint with counterimprint, Ne Pg
28171

Locality and stratigraphic occurrence. The spe-
cies was identified from the Kopanitsa locality. To
date, it has been documented only from the Lower
Oligocene flora of the Pirin Coal Basin in south-
western Bulgaria (Palamarev, 1964).

Comparison. Saporta (1862) considered Rhus
glabra L. (= R. elegans Hort.) to be the NLR. R.
glabra is native to North America, extending from
southern Quebec and British Columbia southwards
to northern Florida, Arizona, and Tamaulipas in
northeastern Mexico. It inhabits a broad range of
environments, including streambanks, dry hillsides,
and montane slopes (Turner and Kuhlmann, 2014).

Results and discussion

The present study documents Celastrus aeoli and
Rhus blitum for only the second time within the ter-
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ritory of Bulgaria. Their first occurrences were re-
ported from the paleoflora of Brezhani (Palamarev,
1963, 1964). The other taxa identified here — Persea
princeps and Eotrigonobalanus furcinervis, collect-
ed from the Kosacha locality — were likewise pre-
viously recorded from the Brezhani site. Given the
geographic proximity of the studied sections to the
Pirin Coal Basin and the compositional similarity of
their floral assemblages, it is reasonable to infer that
the stratigraphic positions of the species from the
Nikolaevo Formation broadly correspond to those
of the Brezhani paleoflora, i.e. the Lower Oligocene
(Palamarev, 1963, 1964).

A particularly noteworthy result concerns three
of the species recorded from the paleofloras of
Kosacha and Kopanitsa — Celastrus aeoli, Persea
princeps, and Laurus pliocenica. Their nearest liv-
ing relatives (NLRs) are restricted to a limited bio-
geographic region: Macaronesia. Furthermore, Per-
sea indica and Laurus azorica, the NLRs of Persea
princeps and Laurus pliocenica respectively, are
key constituents of the extant humid laurel forests
(laurisilva) of the Macaronesian archipelagos.

Among the seven fossil species examined in
this study, only two — Typha latissima and Rhus
blitum — possess NLRs with a broad geographic
range that spans multiple climatic zones. The exten-
sive distribution of Typha latifolia, however, is not
particularly informative in this context, as the spe-
cies is cosmopolitan and ecologically confined to
shallow aquatic environments (up to 1 m depth), in-
cluding freshwaters and slightly brackish swamps.
Rhus glabra, the NLR of Rhus blitum, is distributed
across North America and inhabits both temperate
and subtropical climatic zones. This broad tolerance
plausibly explains the occurrence of Rhus blitum in
both the Kopanitsa flora and the Lower Oligocene
flora of Brezhani.

Two fossil species from the Kosacha assem-
blage — Eotrigonobalanus furcinervis and Neolitsea
palaeosericea —have NLRs distributed in subtropi-
cal regions of Southeast Asia. Thus, six of the seven
fossil taxa identified in the study area are associated
with NLRs indicative of a subtropical climate.

Particular emphasis should be placed on the
stratigraphic distribution of Eotrigonobalanus fur-
cinervis, which is documented from multiple Up-
per Eocene to Upper Oligocene localities in south-
ern Bulgaria. Together with representatives of the
Lauraceae, this species likely formed a dominant
component of mesophytic plant communities (Pa-
lamarev and Petkova, 1975). This interpretation is
supported by the relative abundance of E. furcin-
ervis in the current material, which is represented
by four specimens, whereas the remaining taxa oc-
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cur as single samples (three belonging to the family
Lauraceae in total).

Conclusions

This is the first paleobotanical record obtained from
the Nikolaevo Formation exposed within the range
of the Nikolaevo and Malinovo grabens. The paleo-
floral assemblage is represented by seven species.
Although all of the fossil taxa were previously re-
corded from different Paleogene localities in South
Bulgaria, new data about the paleoenvironmental
conditions in the studied area are proposed.

The largest number of the specimens of Eotrigo-
nobalanus furcinervis and representatives of the
Family Lauraceae, recorded in the studied area,
confirms our assumption for the presence of a forest
mesophytic coenosis dominated by these taxa dur-
ing the Oligocene both in studied area and the terri-
tory of Bulgaria.

The NLRs of all of the fossil species obtained
from the fossiliferous beds in both studied sections
are associated with a humid subtropical climate.
The exception is the species Typha latifolia, which
has cosmopolitan distribution and due to we do not
use this taxon for the paleoclimatic reconstructions.
Based on this data we can conclude that the climate
condtions during the sedimentation processes in the
basin were with humid subtropical character.

The defined and described paleofloral assem-
blage is taxonomically closest to the Lower Oligo-
cene flora from Brezhani. However, due to the small
number of the herein recorded fossil species, we
roughly assume Early Oligocene age for the fossil-
iferous levels in the studied section, which broadly
coincides with Rupelian-Chattian age proposed by
Zareva (2021) for the Nikolaevo Foramtion. More
detailed studies in the area are needed for the refin-
ing of the sedimentary successions age assessment.
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