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1. Name

Oleksandr Kovalchuk

2. Diplomas, degrees conferred in specific areas of science or arts, including the name of the

institution which conferred the degree, year of of degree conferment, title of the PhD dissertation

2021

2015

2012

2011

Doctor of Biological Sciences (DSc) in Zoology, I.I. Schmalhausen Institute of Zoology,
National Academy of Sciences of Ukraine. Doctoral thesis: “Late Cenozoic freshwater fish
fauna of the south-western part of Eastern Europe” (in Ukrainian).

PhD in Zoology, I.I. Schmalhausen Institute of Zoology, National Academy of Sciences
of Ukraine [nostrificated by the Council of the scientific discipline Biological Sciences,
University of Wroclaw, certificate WNB.417.1.2020.IR from May 21, 2020].

PhD thesis: “Late Miocene carp fishes (Cyprinidae) of southern Ukraine” (in Ukrainian).
Supervisor: prof. dr hab. Leonid Rekovets.

MSc in Biology, A.S. Makarenko Sumy State Pedagogical University, Ukraine.

Master’s thesis in the field of zoology: “Pleistocene and Holocene theriofauna of north-
eastern Ukraine” (in Ukrainian). Supervisor: dr Mykola Knysh.

Bachelor’s degree in Biology, A.S. Makarenko Sumy State Pedagogical University, Ukraine.
Bachelor’s thesis in the field of zoology: “Vertebrate fauna of the Pleistocene and Holocene

deposits of Sumy region” (in Ukrainian). Supervisor: dr Mykola Knysh.

3. Information on employment in research institutes or faculties/departments

2023-present  Leading researcher, Department of Palaeontology, National Museum of Natural History,

National Academy of Sciences of Ukraine (Kyiv, Ukraine).

2020—present  Associate  professor  (half-time  position), Department of Palaeozoology,

2019-2023

2018-2019

2016-2019

Faculty of Biological Sciences, University of Wroctaw (Wroctaw, Poland).

Senior researcher, Department of Palaeontology, National Museum of Natural History,
National Academy of Sciences of Ukraine (Kyiv, Ukraine).

Senior lecturer, Department of Aquaculture, National University of Life
and Environmental Sciences of Ukraine (Kyiv, Ukraine).

Research scientist, Department of Palaeontology, National Museum of Natural History,

National Academy of Sciences of Ukraine (Kyiv, Ukraine).



2015-2016 Junior researcher, Department of Palaeontology, National Museum of Natural History,
National Academy of Sciences of Ukraine (Kyiv, Ukraine).

2012-2015 Collection manager, Department of Palaeontology, National Museum of Natural
History, National Academy of Sciences of Ukraine (Kyiv, Ukraine).

2012-2015 PhD student, Department of Palaeontology, National Museum of Natural History,
National Academy of Sciences of Ukraine (Kyiv, Ukraine).

4. Description of the achievements, set out in art. 219 para 1 point 2 of the Act

4.1a) Title of the Achievement No. 1

Oligocene and Miocene fishes of Central and Eastern Europe: taxonomic composition, morphology,
palaeoecology and palaeobiogeography

The first achievement consists of 10 thematically related peer-reviewed scientific articles
published during 2016-2022, i.e. after receiving the doctoral (PhD) degree in Ukraine. 1 am the first
and/or corresponding author in eight of these publications, and a co-author in the remaining two papers.

Coauthors’ declarations are provided in the Appendix 7 and papers are presented in the Appendix 8.
4.1b) A list of publications included in the Achievement No. 1
[Al] Kovalchuk, O.M., Ferraris, C.J. (2016). Late Cenozoic catfishes of southeastern Europe with

inference to their taxonomy and palaeogeography. Palaeontologia Electronica, 19 (3.34A), 1-17,
https://doi.org/10.26879/616

IF2016: 1.400 (5-year IF: 1.523); MSHE points: 70; times cited: WoS — 5, Google Scholar — 19.

My contribution included field works and collectioning of fossils, identification of the specimens and their

description, preparing the figures, writing the manuscript and approving its final version.

[2] Kovalchuk, O.M., Murray, A.M. (2016). Late Miocene and Pliocene pikeperches (Teleostei,
Percidae) of southeastern Europe. Journal of Vertebrate Paleontology, 36 (3), €1100999,
https://doi.org/10.1080/02724634.2016.1100999

IF2016: 2.114 (5-year IF: 2.290); MSHE points: 100; times cited: WoS — 4, Google Scholar — 8.
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My contribution included field works and collectioning of fossils, identification of the specimens and their

description, preparing the figures and tables, manuscript conception and approving its final version.

[A3] Kovalchuk, O.M., Hilton, E.J. (2017). Neogene and Pleistocene sturgeon (Acipenseridae) remains
from southeastern Europe. Journal of Vertebrate Paleontology, 37 (5), 1362644,
https://doi.org/10.1080/02724634.2017.1362644

IF2017: 2.190 (5-year IF: 2.197); MSHE points: 100; times cited: WoS — 3, Google Scholar — 9.

My contribution included field works and collectioning of fossils, writing general parts of the text,

preparing the figures, correspondence with the journal and correcting the final version.

[A4] Kovalchuk, O.M., Wilson, M.V.H., Grande, T. (2017). A review of Neogene and Quaternary pikes
of southeastern Europe and a new species from the early Pleistocene of Nogaisk, Ukraine.
Acta Palaeontologica Polonica, 62 (1), 121-135, https://doi.org/10.4202/app.00311.2016

IF2017: 1.887 (5-year IF: 1.706); MSHE points: 70; times cited: WoS — 7, Google Scholar — 11.

My contribution included field works and collectioning of fossils, identification of the specimens,

preparation of descriptions, figures and tables, manuscript conception and review of the text.

[A5] Gol’din, P., Haiduc, B.-S., Kovalchuk, O., Goérka, M., Otryazhyi, P., Branzila, M., Paun, E.-1.,
Barkaszi, Z., Tibuleac, P., Ratoi, B.G. (2020). The Volhynian (late Middle Miocene) marine fishes
and mammals as proxies for the onset of the Eastern Paratethys re-colonisation by vertebrate fauna.
Palaeontologia Electronica, 23 (3), a43, https://doi.org/10.26879/1091

IF2020: 1.500 (5-year IF: 1.472); MSHE points: 70; times cited: WoS — 6, Google Scholar — 8.

My contribution included development of the general manuscript conception, identification

and description of fish specimens, preparing some figures, writing a discussion and review of the text.

[A6] Kovalchuk, O., Baykina, E., Stefaniak, K., Swidnicka, E., Nadachowski, A. (2020). A systematic
revision of herrings (Teleostei, Clupeidae, Clupeinae) from the Oligocene and early Miocene
of the Eastern Paratethys and the Carpathian Basin. Journal of Vertebrate Paleontology, 40 (2),

e1778710, https://doi.org/10.1080/02724634.2020.1778710
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https://doi.org/10.26879/1091
https://doi.org/10.1080/02724634.2020.1778710

IF2020: 1.931 (5-year IF: 1.872); MSHE points: 100; times cited: WoS — 6, Google Scholar — 6.

My contribution included development of manuscript conception, identification, taking measurements
and describing fish specimens from the collections of the Department of Palaeozoology (University
of Wroclaw) and the Department of Palaeontology (National Museum of Natural History, National
Academy of Sciences of Ukraine), preparing particular figures and tables, writing conclusions, review

of the entire text and making corrections to its final version, correspondence with the journal.

[A7] Kovalchuk, O., Nadachowski, A., Swidnicka, E., Stefaniak, K. (2020). Fishes from the Miocene
lacustrine  sequence of Belchatow (Poland). Historical Biology, 32 (8), 1011-1018,
https://doi.org/10.1080/08912963.2018.1561671

IF2020: 2.259 (5-year IF: 1.669); MSHE points: 70; times cited: WoS — 3, Google Scholar — 4.

My contribution included identification of fish specimens and their description, preparing the figures,

writing a discussion, review of the entire text and correspondence with the journal.

[A8] Barkaszi, Z., Kovalchuk, O. (2021). New records of Oligocene selachians (Elasmobranchii)
from the Outer Carpathian Basin. Neues Jahrbuch fiir Geologie und Palidontologie Abhandlungen,
301 (2), 171-181, https://doi.org/10.1127/njgpa/2021/1006

IF2021: 1.042 (5-year IF: 1.085); MSHE points: 70; times cited: WoS — 1, Google Scholar — 1.

My contribution included identification of some specimens and their description, preparing of figures,

writing a discussion, approving the final version of the manuscript and correspondence with the journal.

[A9] Kovalchuk, O.M., Barkaszi, Z. (2021). Oligocene basking sharks (Lamniformes, Cetorhinidae)
of the Carpathian Basin with a reconsideration of the role of gill rakers in species diagnostics.
Journal of Vertebrate Paleontology, 41 (2), €1929269, https://doi.org/10.1080/02724634.2021.1929269

IF2021: 2.558 (5-year IF: 1.872); MSHE points: 100; times cited: WoS — 2, Google Scholar — 2.

My contribution included proposing a manuscript conception, analysis of the specimens considered,

preparing of some figures and tables, writing part of the discussion and correspondence with the journal.


https://doi.org/10.1080/08912963.2018.1561671
https://doi.org/10.1127/njgpa/2021/1006
https://doi.org/10.1080/02724634.2021.1929269

[A10] Schwarzhans, W., Klots, O., Ryabokon, T., Kovalchuk, O. (2022). A rare window into a back-reef
fish community from the Middle Miocene (late Badenian) Medobory Hills barrier reef in western
Ukraine, reconstructed by means of otoliths. Swiss Journal of Palaeontology, 141, 18,
https://doi.org/10.1186/s13358-022-00261-3

IF2021: 2.069 (5-year IF: 1.634); MSHE points: 70; times cited: WoS — 1, Google Scholar — 1.

My contribution included participation in field works, research team building, identification of fish teeth
and their description, preparing of some figures, manuscript conception and review of the entire text.

Total IF of the papers in the first achievement according to JCR: 18.650 (5-year: 17.320).

4.1¢) Description of the scientific aim of the Achievement No. 1

We are living in a time of change. The ocean is warming and losing oxygen, its pH is decreasing.
Many species have already been adjusting their geographic and depth ranges. Climate and other
environmental changes will continue to cause biodiversity loss in the coming decades, in addition
to the high rates of species extinctions already occurring worldwide. Biodiversity is a term that can be
used to describe biological diversity at a variety of different scales, but in this context, we are focused on
the description of species diversity. Species play essential roles in ecosystems, so local and global species
losses could threaten the stability of the ecosystem services on which humans depend (McCann, 2000).
Fish species differ from one another in resource use, environmental tolerances, and interactions
with others, such that species composition has a major influence on ecosystem functioning. We need
to know in which environment long-gone organisms lived, and what ecosystems were before human
impact. The investigation of ancient ecosystems is a key to understanding the evolution of life on Earth.

The Paleogene was a period of major global changes of both environment and biota. It was
characterized by transition from greenhouse to icehouse climatic conditions. The boundary between
the Eocene and Oligocene epochs was characterised by a substantial drop in eustatic sea level (Rogl,
1998, 1999) and a sudden steep cooling of global climates (Popov et al., 2009). The closure of the Tethys
Ocean and active tectonic regime during Oligocene led to important paleogeographic modifications: the
Tethys Ocean was divided in two main branches — the Mediterranean and the Paratethys. Becoming
isolated from the Mediterranean, the Paratethys displayed a distinct paleobiogeography and hydrological
regime. The isolation of the Paratethys reached its maximum about 30 million years ago (Rogl, 1998,
1999; Nagymarosy, 2000). Thermal and salinity water stratification, hydrogen sulphide contamination,

and suboxic sedimentation led to the accumulation of menilites (layered clayey sediments with a high
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content of biogenic materials) and other rocks of similar composition. These conditions resulted in
exceptional preservation of faunal elements in the respective facies. Because of the preservation and high
abundance of fish remains, the term ‘fish beds’ is used for such assemblages. Numerous localities
yielding numerous fish remains of Oligocene and Miocene age have been discovered in Central
and Eastern Europe. A thorough analysis of the material from both marine and freshwater deposits allows
tracing temporal changes in fish assemblages, clarifying the time of the appearance of taxa in the fossil
record, finding out the routes of their migrations, and indicating the formation of their geographic ranges.
The results of such studies provide a basis for the discussion on climate oscillations and the state
of freshwater and marine ecosystems before human impact and subsequent anthropogenic transformation.
They can also be helpful in the study of modern taxa, which also are subjected to environmental changes.
Starting from that state of the art, my research was focused on the study of fish fossils in order
to reconstruct the general context of faunal and environmental changes in Central and Eastern Europe
during the Oligocene and Miocene. For that purpose, | revised in detail most of the collections stored in
different scientific institutions (museums and universities) of Ukraine and Poland. This allowed me
to investigate the issues related to the taxonomic composition, morphology, palaeoecology and
palaeobiogeography of Oligocene and Miocene fishes of Central and Eastern Europe. Publications which
were prepared in the framework of these studies equally cover freshwater (JA1-A4], [A7]) and marine
([A5-A6], [A8-A10]) environments. Fish remains from Eastern Europe are better represented in
the articles selected ([A1-A5], [A10]), while a significantly smaller number of papers in my publication
record ([A7], [A9]) is based on the study of fish fossils from Central Europe, and two papers, namely
[A6] and [A8], are focused on the material from both these regions. Oligocene fishes are described
in three publications ([A6], [A8-A9]), whereas the vast majority of papers ([A1-A5], [A7], [A10]) were
prepared based on the study of Miocene fossils. The diversity of fishes and the range of issues on their
morphology, taxonomy, palaeoecology and palaeobiogeography elucidated in these publications are wide.
In particular, new records of Oligocene selachians from the Outer Carpathian Basin were described
in [A8]. Another article ([A9]) is devoted to the study of basking shark fossils from the Oligocene
of the Carpathian Basin and aimed to reconsider the role of gill rakers in species diagnostics of this group.
The remains of rays of the genus Dasyatis are briefly mentioned in the article [A10], which is mostly
focused on the study of the Middle Miocene back-reef bony fish community, reconstructed by means
of otoliths. The results of the systematic revision of herrings (Clupeidae) from the Oligocene and Early
Miocene of the Eastern Paratethys and the Carpathian Basin are presented in [A6]. One publication
[A3] is devoted to the study of sturgeon (Acipenseridae) remains from the Miocene of Eastern Europe.
The other articles from the list are focused on catfishes [Al], pikeperches [A2], pikes [A4, AT7], cyprinids

[A7] and other groups of fishes [A5, A10], which were important components of Miocene assemblages.



Papers A1-Al10

Catfish fossils (Siluriformes) from late Miocene through Pleistocene strata of Southeastern Europe
are described in the first paper [Al]. Representatives of this group along with cyprinids, pikes
and percids formed the core of the Neogene freshwater fish fauna of Eastern Europe. Isolated unidentified
skeletal remains of catfishes are abundant throughout late Miocene and Pliocene deposits of Europe. Air-
breathing catfishes (Clariidae) are known in the fossil record of Austria, Slovakia, Turkey and represented
by the genus Heterobranchus Geoffroy-Saint-Hilaire, 1809. Bones assigned to the genus Silurus
Linnaeus, 1758 of the family Siluridae were recovered from late Miocene, Pliocene and Pleistocene strata
of Austria, Bulgaria, Germany, Greece, Hungary, Slovakia, Ukraine and Turkey. The material under
study was represented by disarticulated bones from 26 localities in the territory of southern Ukraine
and Russia. Catfish fossils in that region are represented by members of two genera, Heterobranchus
and Silurus, of two families (Clariidae and Siluridae, respectively), and at least five species, including one
as new to science (Silurus spinosus). These discoveries shed new light upon the evolutionary history
of these fishes and establish some characteristics of their distribution during the late Cenozoic. In
particular, the presence of Heterobranchus austriacus in the late Miocene of Eastern Europe is rather
interesting. That species was reported previously from the late Miocene of central and western Europe
(Thenius, 1952; Bohme, 2002; Bohme and Ilg, 2003), and its presence in Eastern Europe is documented
by me and my co-author for the first time. The discovery of numerous remains assigned to Silurus
soldatovi in the fossil record of southeastern Europe is also interesting. This species (or its morphological
analogue — Silurus cf. soldatovi) was reported from the late Miocene and Pliocene of Western Mongolia
and Kazakhstan (Sytchevskaya, 1989). The current distribution of this species is restricted to the Far East
region: the Amur and Ussuri river basins, as well as Lake Khanka (Froese and Pauly, 2015).

The second paper [A2] is focused on the results of the study of late Miocene and Pliocene
pikeperches of Eastern Europe. The perch family (Percidae) includes about 235 extant species, belonging
to ten genera, which are confined to freshwater in temperate and subarctic regions of Eurasia and North
America (Nelson, 2006). Representatives of six of the ten genera (Gymnocephalus Bloch, 1793; Perca
Linnaeus, 1758; Percarina Nordmann, 1840; Romanichthys Dumitrescu, Banarescu, and Stoica, 1957;
Sander Oken, 1817; Zingel Cloquet, 1817) are found in Europe (Froese and Pauly, 2015). Two genera,
Perca and Sander, are shared between North America and Eurasia. Percids tolerate a wide range
of environmental conditions, but they require appropriate food (zooplankton, invertebrates, fish) in order
to attain high productivity and growth (Craig, 2000). In areas with appropriate environmental conditions,
percids can be successful because of their spawning requirements and moderate to high fecundity. Craig

(2000) considered them to have a generalized morphology that might lead to evolving adaptive forms.



Freshwater fish fossils representing two or more species of Sander (S. lucioperca, S. svetovidovi,
and Sander sp.) and Leobergia zaissanica are reported from a number of localities in southeastern
Europe. These localities sample the late Miocene through early Pliocene, when the landscape was
undergoing major changes associated with the collision of the Afro-Arabian and Eurasian plate.
This caused changes to ocean circulation with the closing of the Tethys, as well as uplift of mountain
ranges in Europe. This was also a period of significant climate change, with the onset of polar glaciation
causing a cooling, drying phase globally but also specifically documented for this region. The fossil fish
material documents the presence of percids during that time and also the apparent loss of Leobergia
in the Pliocene. The loss of Leobergia may well have been caused by its lower tolerance to cool climates.

Representatives of another family, Acipenseridae — the sturgeons — are described in the third paper
[A3] based on the findings of their remains in the deposits of Neogene and Pleistocene age throughout
Eastern Europe. The family comprises 25 extant species distributed in the Northern Hemisphere
(Choudhury and Dick, 1998). Members of the family are immediately identifiable, with an enlarged
pectoral-fin spine formed by fused fin rays and dermal bone, five rows of dermal body scutes arranged
in single dorsal and paired lateral and ventral rows, and a unique jaw structure (Hilton et al., 2011).

Sturgeons typically inhabit high-energy environments, including freshwater lacustrine and riverine,
estuarine, and nearshore marine habitats (Bemis and Kynard, 1997). All modern species are
of conservation concern, and several are considered critically endangered, with at least one species
(Pseudoscaphirhynchus fedtschenkoi) widely considered to be extinct (Birstein et al., 1997; Billard
and Lecointre, 2001). Because of their imperiled status, and as the largest group of extant non-teleostean
actinopterygian fishes, the taxonomy, systematics, and evolutionary history of Acipenseridae are of great
interest to conservation and evolutionary biologists (Mayden and Kuhajda, 1996; Hilton et al., 2011).

Acipenseridae has a long fossil record, with the earliest fossilized remains referable to the family
having been recovered from the Upper Cretaceous of North America (Hilton and Grande, 2006); a ghost
lineage of approximately 46 Ma in duration exists because the first members of their sister group
(Polyodontidae) are found in the Lower Cretaceous of China (Grande et al., 2002). The North American
fossil record of sturgeons is relatively continuous from the Late Cretaceous (Cenomanian; Vavrek et al.,
2014) to present, although there are no records from the Eocene or Oligocene (Hilton and Grande, 2006).

The fossil record of Acipenseridae from other parts of their range, including Europe and Asia, has
not yet been critically reviewed. Isolated and fragmentary fossil remains (e.g., fulcra and dermal bone)
of acipenserids have been described from the Jurassic and Cretaceous of central Asia, although their
identification is tenuous (Hilton and Grande, 2006). The first confidently identified remains of sturgeons
from Europe or Asia are from the Lower Eocene of England and France, although there are many

undocumented records that will contribute to a fuller understanding of the fossil record of Acipenseridae.



We described a series of specimens that have been recovered from Cenozoic localities throughout
southeastern Europe. We are conservative in the taxonomic identity of these materials, leaving them
identified as Acipenseridae, indeterminate genus and species, until a robust taxonomic revision is made.

The fourth paper [A4] is devoted to Neogene and Quaternary pikes of southeastern Europe.
The genus Esox has been recorded from 30 late Miocene, Pliocene, and Pleistocene localities
in the territory of Ukraine, Russia, and the Republic of Moldova. From eight localities the genus has been
reported or described for the first time. A detailed description and morphological analysis of the available
osteological material demonstrated the presence of four species in the studied area: Esox sibiricus, Esox
moldavicus, Esox nogaicus sp. nov. (early Pleistocene), and Esox lucius (early—middle Pleistocene).

The Northern pike Esox lucius has been recorded for the first time in the early Pleistocene fossil
record of southeastern Europe. The new species E. nogaicus is characterized by a massive dentary with
deep symphysis and the possible presence of a pair of fixed canine-like teeth near the anterior end of the
vomer. Such teeth are seen also in certain species known only from North America. The Miocene,
Pliocene, and Pleistocene pikes from the southern part of Eastern Europe document a greater diversity
of morphologies in the past than exists today in pikes of Europe. Changes in the predominant species
of Esox in Eastern Europe are hypothesized to be driven by changing global and regional climates.

The late Middle Miocene of South-Eastern Europe was the time of major basin-wide physical and
biogeographical transformations of marine environments with mass extinction and faunal replacement.
In the fifth paper [A5], me and my co-authors examined new material comprising marine fishes and
mammals, re-examined earlier finds, and analysed previously published data on the marine vertebrate
assemblage that lived along the western and northern edges of the Eastern Paratethys. The studied
materials represent marine fishes that belong to at least four families (Clupeidae, Sparidae, Bothidae,
and Scombridae), including Sarmatella doljeana, Sparus brusinai, Bothus parvulus, and indeterminate
scombroids. Sarmatella doljeana was a common member of the Sarmatian s.s. fauna of Croatia
(Gorjanovié-Kramberger, 1884), Serbia (Andelkovi¢, 1962, 1989), and Turkey (Riickert-Ulkiimen, 1960),
and it was recorded from Romanian localities earlier (Baykina, 2013). Sparus brusinai was previously
reported from the Sarmatian s.s. deposits of Croatia, Serbia, Turkey, Moldova, and Azerbaijan (Bannikov,
2010). Tarashchuk (1957) described it from the Badenian of western Ukraine as Pagellus erythrinus
(revised by Bannikov, 2010; see Soster and Kovalchuk, 2016). The flatfish Bothus parvulus was also
recorded from the Sarmatian s.s. of Croatia (Schwarzhans et al., 2017). Therefore, all the fish taxa
are shared with the Central Paratethys, and most of them are shared with other sub-areas of the Eastern
Paratethys where they are represented by recent records (Kovalchuk et al., 2019; Gol’din et al., 2020).

The family Clupeidae is a diverse and widespread group of fishes, comprising the herrings, shads,
sardines, ilish, and menhadens. In total, 55 extant genera and 195 species are currently assigned

to clupeids (Fricke et al., 2018). They inhabit marine and brackish environments, although a few species
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are found in fresh water (Froese and Pauly, 2015). The diversity of European clupeids was even greater
in the past, especially during the Paleogene and early Neogene. In the sixth article [A6], we presented the
results of a thorough revision of numerous fish fossils assigned to the subfamily Clupeinae. They come
from Oligocene and early Miocene deposits of the former Eastern Paratethys and the Carpathian Basin,
and are represented by complete and fragmented skeletons. A new endemic genus — Rupelia Baykina and
Kovalchuk, 2020 — was established for small-sized herrings from the early Oligocene (Rupelian) of the
Caucasus. It occurred only in the Eastern Paratethys and was represented by a single species — R. rata
(Daniltshenko, 1959). At that time, another herring inhabited the entire Paratethys. It completely fits into
Clupeonella (Maicopiella) sensu Menner, 1949 — a subgenus which was raised to genus level. Based
on our review, this herring was represented during the Oligocene by Maicopiella longimana (Heckel,
1850) — a widespread species with numerous fossils found in deposits mostly of Rupelian and partly
of Chattian age. Rupelia rata went extinct at the beginning of the Miocene, while Maicopiella longimana
was replaced by M. brevicauda (Menner, 1949) in the Eastern Paratethys and by Sardinella sardinites
(Heckel, 1850) in the Carpathian Basin. A detailed morphological description of all mentioned taxa is
presented in the article (Kovalchuk et al., 2020). The results of our study shed more light on the diversity
and distribution of herrings in Central and Eastern Paratethys during the Oligocene and early Miocene.

A detailed description of freshwater fish fossils obtained from the Miocene deposits
of the Belchatow lignite mine in Poland is provided in the seventh paper [A7]. This locality was
discovered in the 1960s, and later numerous fossils were found there. Me and my co-authors attempted
to clarify the systematic position for fish remains briefly described by Jerzmanska and Hatuszczak (1986)
as well as those not processed before. All studied specimens come from exposures located on
the escarpment in the Betchatow mine. We also provided an overview of the environment of Belchatow,
with an insight to its palaeobiogeography. The fossil fauna of Belchatow contains at least three fish taxa —
Tinca sp., Esox sibiricus, and Esox sp. Such a small species diversity allows us to assume that these fishes
lived in astressed environment as suggested by Kadolsky and Piechocki (2000) for aquatic snails.
The finding of fish fossils in humic-coal clayey deposits suggests shallow lake conditions (Widera, 2016).

The discovery of numerous remains assigned to E. sibiricus in the fossil record of Belchatow has
a considerable biogeographical significance. This extinct pike was previously reported from
the Serravallian beds of Kazakhstan, as well as from the Tortonian and Messinian of Mongolia, Russia
and Ukraine (Sytchevskaya, 1976, 1980, 1989; Kovalchuk et al., 2017). Belchatéw, being equal in age
to those from the early Miocene of West Siberia (Sytchevskaya, 1976), is the oldest occurrence of Esox
sibiricus in Europe, and now it is the most western find for this species. We assume that the range of the
Siberian pike during Miocene covered a wide zone from Central Asia to Central Europe, between 40° and

60° of northern latitude. The further loss of Esox sibiricus in Europe and success of morphologically
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modern forms (e.g. Esox moldavicus, E. lucius, etc.) is assumed to be linked to the changing climate
which underwent a cooling phase after the Miocene Climate Optimum (Mosbrugger et al., 2005).

In the eighth paper [A8], me and my co-author presented a detailed morphological description
of shark teeth and imprints from six Oligocene localities of Poland and Ukraine. Five taxa have been
identified based on this sample: Notorynchus primigenius, Heptranchias cf. H. tenuidens, Echinorhinus
sp., Isurolamna gracilis, and Alopias cf. A. superciliosus. Records of Isurolamna gracilis
and Echinorhinus sp. are the first elasmobranch remains reported from the Oligocene of Ukraine. The
species Notorynchus primigenius is reported from the Outer Carpathian Basin (OCB) for the first time.

The Oligocene elasmobranch fauna of the Outer Carpathian Basin was less diverse compared
to the rich contemporaneous bony fish assemblages described from this area (Ciobanu, 1977; Kotlarczyk
et al., 2006; Cappetta et al., 2016). In total, 15 elasmobranch taxa have been described from the Oligocene
of the OCB; all of them are sharks and no records of rays or chimaeras have been reported from this area.

The known species richness of Oligocene sharks in the OCB decreases from west to south.
The richest shark assemblage is reported from the western part of the basin (nine taxa, the Czech
Republic), followed by the eastern (seven taxa, Poland, Ukraine) and southern parts (six species,
Romania). The taxonomic composition of the elasmobranch fauna also changes, and in this regard
the southern part of the basin differs the most including only two species — Isurolamna gracilis
and Keasius parvus — that are common between each part of the basin. The western and eastern parts
of the OCB harboured more similar shark assemblages by their taxonomic composition, which might be
related to environmental factors associated with the same geographic latitude. However, representatives
of the genus Carcharias existed in both the western and southern parts of the basin. On the other hand,
the elasmobranch fauna of each part of the basin included unique taxa absent in other parts of the OCB.

The described elasmobranchs represent both benthic and pelagic (epi- and mesopelagic) species,
and most of them were part of the guild of predators consuming cephalopods, crustaceans, bony fishes,
and other smaller sharks. Species of the genera Heptranchias, Echinorhinus, and Mitsukurina are
mesopelagic or bathydemersal and usually inhabit coastal waters over continental shelves foraging
on or near the seafloor (Musick and McEachran, 1969; Compagno, 1984; Duffy, 1997). Species of the
genus Carcharias were pelagic top predators, while representatives of the genus Isurolamna probably had
ecological requirements similar to those in recent Isurus (Cappetta et al., 2016). Notorynchus primigenius
could be a eurytrophic predator having no trophic equivalents in those areas where it occurred and also
consuming carrion, similarly to the extant Notorynchus cepedianus (Ebert, 1991). It can be suggested that
sharks that consumed not only other sharks, but also other groups of predatory animals played an
important role of ‘regulator species’ in ecosystem stabilisation. The species Keasius parvus was the only
plankton feeder shark in the OCB during the Oligocene. The co-occurrence of Alopias and Keasius

in the late Rupelian of Poland (Bienkowska-Wasiluk and Radwanski, 2009), Belgium (Hovestadt
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and Hovestadt-Euler, 1995), the Czech Republic (Cappetta et al., 2016), and Germany (Reinecke et al.,
2001) is noteworthy since these sharks represent an assemblage known as “epipelagic ichthyocoen”.

Basking sharks (Cetorhinidae) are presented in the modern fauna by a single species (Cetorhinus
maximus), although they have been much more diverse in the past. This group of sharks first appeared
in the fossil record in the middle Eocene of the Antarctic and the U.S.A., but most of the described extinct
taxa are known from the Oligocene and Miocene of Europe. Gill rakers are the most abundant among
basking shark remains and their morphological details play an important role in species diagnostics.

The shape of isolated gill rakers from 16 Oligocene localities of Poland was analyzed in the ninth
paper [A9] using various morphological approaches, including geometric morphometrics. Our results
indicate that descriptive characters have a wide range of variation and low diagnostic value, and they
are associated with the position of gill rakers on the gill arch. Morphological indices describe proportions
by discrete structures and could be effective only in the identification of the stratigraphically most distant
taxa. Geometric morphometrics revealed differences between all of the species designated earlier except
for Caucasochasma zherikhini and Keasius parvus. At the same time, considering the obtained results
on morphology along with the geographic distance, Oligocene basking sharks from Poland should be
assigned to K. parvus. Geometric morphometrics of gill rakers supported the taxonomic distinctness
of both K. rhenanus and K. septemtrionalis. Study results indicated that reliable taxonomic attribution
of extinct basking sharks by the shape of gill rakers, in the absence of other skeletal elements (teeth and
vertebrae), should be sample-based using multivariate approaches. The use of landmark-based geometric
morphometrics of various skeletal elements in combination with qualitative morphological comparisons
could be useful to clarify ambiguous issues in taxonomic studies of extinct sharks, although gill rakers
should not be used alone as basis for descriptions of new taxa due to possible ecophenotypic convergence.

The Medobory Hills barrier reef in western Ukraine represents a unique environment during the late
Badenian that existed for a relatively brief time. A total of 170 otoliths and scarce skeletal elements
collected in the back-reef environment in the city of Horodok were described in the tenth paper [A10].
These materials represent a rare window into a reef-associated bony fish fauna. The otolith assemblage
is very diverse and differs in several aspects from time-equivalent otolith associations described
from other regions and environments within the former Paratethys. The Medobory back-reef otolith
assemblage is dominated by a highly diverse gobioid community, several of which reflect reef adaptations
that have not been identified elsewhere. A total of 26 fish species have been identified, of which
eight are described as new to science, including two new genera, Parenypnias and Medoborichthys.

The otolith composition in the Medobory back reef is also starkly different from that in the off-reef
trough environment as described from locations in Poland (Gliwice Stare in Smigielska, 1966) and
the Czech Republic (Strahovic in Brzobohaty, 1980). The high yield of new otolith-based species in

the Medobory back-reef environment is primarily a consequence of the habitat, which was unique in
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the Paratethys and has not been sampled elsewhere. The Medobory back-reef otolith assemblage
underscores the environmental and geographic diversity in the fish fauna that was present during the late
Badenian/Konkian in the Paratethys. The Medobory otolith association is dominated by gobioids, many
of which were specifically adapted to the reefoidal environment and some of which appear to be
of “exotic,” non-Atlanto-Mediterranean origin. Other, typical reef-related fishes are few (Blenniidae,
Labridae, Haemulidae, Leiognathidae), which may have been caused by preceding environmental stresses

in the basin and may have favored gobioid speciation due to reduced competition from other guilds.

Concluding remarks

Marine environments encompass some of the most diverse ecosystems on Earth (Tadesse, 2018).
They are more open than terrestrial ones and dispersal of species may occur over much broader ranges.
Palaeontological data suggest that marine ecosystems were much diverse and productive in the past,
in particular during the Paleogene. The Oligocene was a period of profound climatic and biotic changes
(Aubry, 1992; Zachos et al., 2001) accompanied by a global sea-level fall (Haq et al., 1988) and ocean-
land reorganization (Rogl, 1998, 1999; Scotese, 2002), which led to the separation of the Paratethys from
the Tethys Ocean (Baldi, 1980, 1983, 1989; Rusu, 1988; Schulz et al., 2005). This large shallow sea
stretched from the region north of the Alps over Central Europe to the Aral Sea in Central Asia.

During the Paleogene, basins of the Outer Carpathian region sensitively reflected
the palaeoenvironmental changes that occurred within the Paratethyan realm (Van Couvering et al., 1981;
Hanzlikova, 1981; Krhovsky, 1995; Kotlarczyk et al., 2006; Sotak, 2010; Ozsvart et al., 2016; Studencka
et al., 2016; Bojanowski et al., 2018). Marine ecosystems of the Outer Carpathian Basin were dominated
by bony fishes (Kotlarczyk et al., 2006; Bienkowska-Wasiluk and Radwanski, 2009; Biefikowska-
Wasiluk, 2010; Cappetta et al., 2016; Szabo et al., 2017). Sharks were also important components of these
assemblages as either top-predators or giant plankton feeders. However, finds of elasmobranch remains in
Oligocene deposits of the Outer Carpathian Basin are quite rare, mostly because of taphonomic reasons.

In general, the Oligocene elasmobranch fauna of the Outer Carpathian Basin (OCB) as a part
of the Central Paratethys seems to be quite diverse compared to that of the Greater Caucasian Basin
(Eastern Paratethys), wherefrom only a basking shark species Caucasochasma zherikhini (Prokofiev
and Sytchevskaya, 2018; Kovalchuk and Barkaszi, 2021) have been reported so far. Since faunal
exchange between different parts of the Paratethys took place during the Oligocene (Daniltshenko, 1960;
Bannikov and Parin, 1997; Kotlarczyk et al., 2006; Bannikov, 2010), molluscs, fishes, and marine
mammals could use seaways for dispersion (Harzhauser et al., 2007; Gol’din et al., 2019; Kovalchuk et
al., 2020, 2021); thus some sharks found in the OCB could also occur in the Eastern Paratethys.
Compared to other animal groups, selachians had a relatively lower taxonomic diversity in Oligocene

marine ecosystems (Kotlarczyk et al., 2006; Bienkowska-Wasiluk and Radwanski, 2009; Cappetta et al.,
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2016), but they played an important functional role at various trophic levels. Since most of the described
taxa come from Rupelian deposits, environmental setting and the role of these sharks in marine
ecosystems of the OCB can be discussed. The results of studies of fossil actinopterygians, most of which
are small-sized and epi- or mesopelagic (Kotlarczyk et al., 2006; Bienkowska-Wasiluk, 2010; Cappetta et
al., 2016), along with the lithology of sediments within the OCB (Biefkowska-Wasiluk and Radwanski,
2009), suggest a pelagic setting with anoxic conditions near the sea floor. Nevertheless, the spectrum
of animal taxa described from the OCB indicated the existence of rather productive marine ecosystems.

The composition of the freshwater ichthyofauna of the Northern Hemisphere was formed in general
terms during the late Cenozoic. Miocene was a period when the seasonality of climate has increased,
however, the average annual temperature has been relatively stable (Herbert et al., 2016). It was marked
by profound environmental change in ecosystems, in particular the appearance of the latitudinal gradient
visible in modern times. The faunistic analysis of the fossil fish remains from the heterochronous deposits
of Central and Eastern Europe allows us tracing the temporal changes in fish assemblages as well as
clarifying the time of the appearance of extant taxa and their groups in the fossil record of this region.

The late Badenian fish fauna as reconstructed from otoliths collected in western Ukraine is a
transitional fauna between the Atlanto-Mediterranean-sourced early Badenian fauna and the endemically
driven fauna becoming dominant in the Sarmatian. Most of the Medobory back-reef fish fauna seems
to have disappeared shortly after its evolutionary appearance. We concluded that the environmental
dependencies of fish fauna of the Paratethys, as well as differences in faunal compositions in the various
Paratethyan basins were caused by their complex paleogeographic and palaeoenvironmental history.

The material found so far hints to a low taxonomic diversity and biogeographical connections
to both the Sarmatian fauna of the Central Paratethys and the later Bessarabian Eastern Paratethyan fauna.
The taxonomic composition of the faunal assemblage and its biogeographical connections indicated that it
has Central Paratethyan origin and shows an overall west to east direction of gradual dispersal, from the
Central Paratethys through the Fore-Carpathian Basin and further east. The taxonomic composition of the
Volhynian assemblages supports the idea of faunal transition between the Central and Eastern Paratethys.

The late Miocene faunal assemblage of Eastern Europe yielded one primitive silurid species, Silurus
spinosus, which was reported for the early late Sarmatian of Ukraine. The remains of Heterobranchus
austriacus first appeared in this region somewhat later. That species was found during the whole late
Sarmatian and was likely an African immigrant (Gaudant, 2015) which penetrated to Central and Western
Europe around the same time. It is hypothesized that this was not a single expansion (prochoresis) from
Africa to Europe and Asia, based the presence of some African native mammals, e.g. rodents, lagomorphs
and ungulates in the fossil record of Eastern Europe (Topachevsky and Skorik, 1984; Topachevsky, 1987,
Korotkevich, 1988; Krakhmalnaya, 1996; Topachevsky et al., 1997). Such migrations were repeated with
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a certain periodicity due both to the dynamics of large marine basins in the Eastern Paratethys area
as well as with the tectonic activity in the Mediterranean region during the late Miocene and Pliocene.

The first finds of the fossil remains of Silurus soldatovi in the study region are also confined
to the late Sarmatian time. It is unlikely that this species expanded into Europe from Asia; probably
its range in the late Miocene and Pliocene was much more extensive, covering not only the water bodies
of Asia, but also Eastern Europe. For a while (until the end of the Sarmatian), Silurus soldatovi coexisted
with Heterobranchus austriacus. Later Silurus soldatovi became the dominant form of catfish
in late Miocene and Pliocene freshwater ichthyofaunal assemblages of Eastern Europe. Evolutionary
success of this species may have been the result of the Miocene climatic optimum (B6hme, 2003).

There is no evidence of coexistence of Silurus soldatovi and Silurus glanis in water bodies
of southeastern Europe, although it seems quite probable. It appears that Silurus glanis gradually
supplanted S. soldatovi, with subsequent reduction of the area of the latter species. The loss of Silurus
soldatovi in the late Pliocene of southeastern Europe and success of Silurus glanis from that time through
to the present was linked to the changing global climate which underwent a cooling and drying phase
as the Earth transitioned from greenhouse to icehouse climate (Syabryaj et al., 2007; lvanov et al., 2011).

The publications included in the Achievement No. 1 fit well into the current trends in vertebrate
palaeontology research. These papers complement knowledge in this field in a methodological context,

present new data, and allow us understanding processes that have occurred in ancient ecosystems.
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4.2a) Title of the Achievement No. 2

Mammals in Pleistocene faunal assemblages of Eastern Europe: palaeoenvironmental

and biostratigraphic implications

The second achievement includes five peer-reviewed scientific articles focusing on different aspects
of the study of Pleistocene mammals from Eastern Europe, in particular the use of their remains
for biostratigraphy and palaeoenvironmental reconstructions. | am the first and/or corresponding author

in four of these publications. Coauthors’ declarations are in the Appendix 9, papers — in the Appendix 10.
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4.2b) List of publications included in the Achievement No. 2

[B1] Krokhmal’, O., Rekovets, L., Kovalchuk, O. (2021). An updated biochronology of Ukrainian small
mammal faunas of the past 1.8 million years based on voles (Rodentia, Arvicolidae): a review.
Boreas, 50, 619-630, https://doi.org/10.1111/bor.12511

IF2021: 2.645 (5-year IF: 2.446); MSHE points: 70; times cited: WoS — 5, Google Scholar — 15.

My contribution included literature search, participation in morphometric data analysis, writing general
parts of the text, preparing and formatting the figures and tables, correspondence with the journal.

[B2] Ridush, B., Stefaniak, K., Ratajczak-Skrzatek, U., Kovalchuk, O., Kotowski, A., Marciszak, A.,
Polishko, O. (2021). Quaternary megafauna from the Dnieper alluvium near Kaniv (central Ukraine):
Implications for biostratigraphy. Quaternary International, 605606, 241-253,
https://doi.org/10.1016/j.quaint.2020.11.010

IF2021: 2.454 (5-year IF: 2.223); MSHE points: 100; times cited: WoS — 4, Google Scholar — 6.

My contribution included participation in processing the fossils, designing the research, preparing

the documentation, formatting some figures and tables, writing the text and approving its final version.

[B3] Kovalchuk, O., Rekovets, L., Tsvelykh, A., Yanenko, V., Manko, V., Tajkova, S. (2021). Living
in a time of change: Late Pleistocene/Holocene transitional vertebrate fauna of Grot Skeliastyi (Crimea,
Ukraine). Historical Biology, 33 (10), 20742084, https://doi.org/10.1080/08912963.2020.1769094

IF2021: 1.942 (5-year IF: 1.669); MSHE points: 70; times cited: WoS — 7, Google Scholar — 12.

My contribution included designing the manuscript conception, research team building, processing part

of the specimens, writing the text, preparing most figures and tables, correspondence with the journal.

[B4] Stefaniak, K., Kovalchuk, O., Marciszak, A., Stepanchuk, V., Rekovets, L., van der Made, J.,
Yanenko, V., Tsvelykh, A., Ratajczak-Skrzatek, U., Kotowski, A., Gornig, W., Barkaszi, Z. (2022).
Middle Pleistocene faunal and palaeoenvironmental changes in the south of Eastern Europe: A case study
of the Medzhybizh 1 locality (MIS 11, Ukraine). Quaternary International, 633, 103-117,
https://doi.org/10.1016/j.quaint.2021.07.013
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https://doi.org/10.1016/j.quaint.2020.11.010
https://doi.org/10.1080/08912963.2020.1769094
https://doi.org/10.1016/j.quaint.2021.07.013

IF2020: 2.454 (5-year IF: 2.223); MSHE points: 100; times cited: WoS — 4, Google Scholar — 9.

My contribution included field works, collectioning and processing the fossils, designing the research,

formatting figures, writing the text and correcting its final version, correspondence with the journal.

[B5] Rabiniak, E., Rekovets, L., Stewart, J.R., Dalén, L., Barton, N., Strzala, T., Barkaszi, Z.,
Kovalchuk, O. (2023). Late Pleistocene and Holocene pikas (Mammalia, Lagomorpha) from Europe
and the validity of Ochotona spelaea: new insights based on mtDNA analysis. Palaeontologia
Electronica, 26 (1), a3, https://doi.org/10.26879/1241

IF2023: 1.932 (5-year IF: 1.472); MSHE points: 70; times cited: WoS — 0, Google Scholar — 3.

My contribution included participation in data analysis, writing general parts of the text, formatting
the figures and preparing the tables, review of the manuscript and correspondence with the journal.

Total IF of the papers in the second achievement according to JCR: 11.427 (5-year: 10.033).

4.2c) Description of the scientific aim of the Achievement No. 2

The first article [B1] in the second achievement presents an updated biochronological scheme
of the past 1.8 million years for the territory of Ukraine based on small mammals, namely voles.
The main biochronological criteria used earlier were based on temporal changes in the fauna composition
and percentage differences between teeth morphotypes. In our paper, these criteria were supplemented by
morphometric data of the occlusal surface and enamel thickness of the first lower molars. The obtained
numerical indices allowed establishing evolutionary changes for particular taxa in the family Arvicolidae
during most of the Pleistocene. We also discussed evolutionary changes within particular lineages
(Allophaiomys—Microtus s.l., Mimomys—Arvicola, Borsodia—Prolagurus-Lagurus). The chronological
sequence of about 70 Pleistocene sites in Ukraine, Russia and Moldova was described based on using
both old and new criteria and considering cyclic climatic changes. We used and updated biochronological
units, i.e. faunal assemblages (formerly faunal complexes), which are divided into several associations.

The results of the study of subfossil remains of the Quaternary megafauna from two Ukrainian
natural history collections stored at Kaniv Nature Reserve and the National Museum of Natural History
NAS of Ukraine are presented in the second paper [B2]. Most of the specimens were collected in 1965-
1966, in the building pit and the gateway of the Kaniv hydroelectric power plant. The fauna is represented

at least by ten taxa including carnivorans (Gulo gulo), proboscideans (Mammuthus trogonterii chosaricus,
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Mammuthus intermedius) and ungulates (Coelodonta antiquitatis, Megaloceros giganteus, Alces alces,
Bison priscus, Cervus elaphus, Capra cf. ibex, and Equus ferus). Skeletal parts are represented mainly
by skulls, long bones, horns, and tusks. Based on the species composition of proboscideans, at least part
of the assemblage described in the paper is dated by the end of the Middle Pleistocene, but the majority
of bones could be older or younger (Late Pleistocene and Holocene age) due to its alluvial origin.

The third paper [B3] presents the results of the study of vertebrate fossil assemblages recovered
from the Grot Skeliastyi rock shelter in south-western Crimea (Ukraine). The deposition of fossil-bearing
layers took place from the Late Glacial to the early Holocene. The studied sample consists of 2,736 bones
belonging to 52 species (including 3 fishes, 1 amphibian, 12 reptiles, 10 birds, 26 small and large
mammals). Among them, the past presence of the Aesculapian snake, four-lined ratsnake, squacco heron,
tree pipit, and water pipit in the region is here documented for the first time. Extinct taxa in the faunal
assemblage of Grot Skeliastyi were represented by wild horse, European ass, steppe bison, and woolly
mammoth. Remains of small animals were accumulated due to the feeding activity of the eagle owl, while
bones of large mammals could have been a part of the prey of carnivores but mostly are associated with
the hunting activity of ancient people inhabited the rock shelter. Most of the species persisted from
the Pleistocene to Holocene without losses. Our results indicate that the Pleistocene/Holocene transition
in Crimea was not characterised by drastic faunal changes unlike those in other parts of Eastern Europe.

My co-authors and me in the fourth paper [B4] aimed to describe in detail the Middle Pleistocene
fauna and palaeoenvironment in the south of Eastern Europe based on the study of the Medzhybizh 1
locality (MIS 11) in Ukraine. The Middle Pleistocene was a period of dynamic changes in Europe. During
MIS 11, a number of modern mammal taxa appeared and environmental conditions remained warm and
favourable for a relatively long time. The Medzhybizh 1 locality comprises alluvial deposits with rich
animal remains, which allow not only to reconstruct the fauna composition, but also to highlight the
environmental conditions that dominated there. A revision of the fauna of Medzhybizh 1 locality based on
remains of all vertebrate groups revealed a diverse fish community (16 species of 11 genera) dominated
by cyprinids common for lacustrine or riverine assemblages. Amphibians are represented by 11 species,
while the number of reptile and bird remains are less significant. Mammals are the most represented
group at the locality, including small mammals (30 species), carnivorans (2 species), and ungulates
(5 taxa), the latter dominated by the red deer Cervus elaphus. The taxonomic composition of terrestrial
groups indicates temperate climate with boreal-type forests and meadows similar to cold steppe, as well
as low wet areas and riparian habitats inhabited by amphibians, reptiles, insectivores, beavers, and various
voles. The fish assemblage indicates a partially overgrown but well-aerated water body with sandy-silty
bottom. Lithic artefacts found at the Medzhybizh 1 locality contribute to a better understanding

of relationships between ancient hominins and faunas during the Middle Pleistocene of Eastern Europe.
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The fifth paper [B5], prepared by my co-authors and me, differs to some extent those the others
in the second achievement since it is focused on Late Pleistocene and Holocene pikas (Lagomorpha) from
Europe. Pikas were among small mammals that inhabited mammoth steppes during the last glacial.
The evolutionary history of ochotonids in Europe is relatively well studied, although the taxonomic status
of many described forms remains ambiguous, and the majority of extant species of the genus Ochotona
are poorly represented in the fossil record. Our study aimed to analyse the taxonomic relationships
of a sample of Late Pleistocene—Holocene pikas based on mtDNA data and to clarify the status of the
species described from Europe. A phylogenetic analysis has revealed that pikas form two large clades:
one includes the steppe pika Ochotona pusilla and the other includes the extant Asian and North
American species. The study of haplotypes has shown similar results. The analysis supports the view that
in the Late Pleistocene and Holocene O. pusilla was distributed throughout Europe, and its geographic
range has contracted to the east until reaching its modern limits. The analysis of samples provided
evidence that Ochotona pusilla had survived in Eastern Europe until recently and disappeared only about
150 years ago. The molecular data inferred from mtDNA do not support the status of Ochotona spelaea,

despite morphological differences possibly related to the particular ecology of the Late Pleistocene.

Total IF of papers included in the Achievements 1 and 2: 30.077
Total MSHE points of papers included in the Achievements 1 and 2: 1230
Number of citations for papers in the Achievements 1 and 2: 58 (WoS), 114 (Google Scholar)

5. Presentation of significant scientific or artistic activity carried out at more than one university

or scientific institution, especially at foreign institutions

My scientific activity was so far conducted in three institutions: National Academy of Sciences
of Ukraine (National Museum of Natural History, Kyiv, since 2012), National University of Life and
Environmental Sciences of Ukraine (Kyiv, 2018-2019) and at the University of Wroclaw (since 2020).

As an amateur palaeontologist, | have been engaging in collecting fossils since childhood. The
earliest, descriptive and observational research started in the university during BSc studies. They were
focused on remains of mammals and other vertebrates found in Pleistocene deposits of the Sumy region
(Ukraine) and mostly stored in local history museums. In addition, | have been involved in the study
of archaeozoological material and took active part in the excavations performed by researchers of the
National Museum of Natural History, National Academy of Sciences of Ukraine. The results of these
observations were presented at different conferences and symposia being subsequently published in books
of abstracts but also in a form of scientific articles in journals (papers al—a4, a6, al4, al7). This direction

was continued during MSc studies (2011-2012) and resulted in publishing a scientific monograph (m1).
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National Museum of Natural History NAS of Ukraine (since 2012)

Thanks to participation in palaeontological expeditions in the southern part of Ukraine, | began to
study the remains of Late Miocene carp fishes (Cyprinidae), and this became the topic of my PhD thesis.

I’ve started to work at the half-time position of collection manager in parallel to PhD studies in the
Department of Palaeontology of the National Museum of Natural History, National Academy of Sciences
of Ukraine in November 2012. It allowed me processing and ordering the palaeontological collection,
taking part in every-year excavations together with a thorough study of Late Miocene cyprinid remains
(and those of other fish groups) from the south of Ukraine. In my PhD thesis, | presented the results
of historical and faunal analysis of fish fossils collected in that region. A total of 44 species, 24 genera,
eight families and four orders of bony fishes has been revealed, including 26 species of 16 carp fish
genera. Scardinius haueri as well as members of the genera Luciobarbus and Palaeocarassius were
reported for the first time in the fossil record of Eastern Europe. I’ve also described two extinct cyprinid
species (Rutilus robustus, Scardinius ponticus) as new to science, and presented the results of a detailed
analysis of the taxonomic composition and ecological structure of Late Miocene fish assemblages
of southern Ukraine. All these data were included in the second individual monograph (m2), as well as
published in a number of articles (a5, a7—all, al3, al5, al9, a22, a25, a34) and presented at conferences.

Since 2013, my research went beyond the topic of the PhD thesis involving the study of the remains
of many other groups of fishes within a significantly larger region and wider time frame (e.g., al2, a28,
a32-a33, a42-a43, ab3, a57, a65). These and other achievements formed the basis of my doctoral thesis
‘Late Cenozoic freshwater ichthyofauna of the south-western part of Eastern Europe’ which was defended
successfully in November 2020. The doctoral thesis has been devoted to the analysis of freshwater fish
assemblages of the south-western part of Eastern Europe during the last 11 million years, patterns of their
formation, development, structure, diversity, and dynamics. The systematic position and taxonomic rank
of representatives were specified based on a revision of osteological collections from 68 fossil-bearing
layers of 53 localities of Late Miocene, Pliocene, and Pleistocene age. The total amount of studied fish
remains is about 12,000 specimens, represented by body imprints, isolated skull bones, pharyngeal teeth,
fin rays, vertebrae, otoliths, and scale plates. The fauna list includes 63 species belonging to 35 genera
of 12 families (Acipenseridae, Cyprinidae, Clariidae, Siluridae, Salmonidae, Esocidae, Moronidae,
Percidae, Sparidae, Centropomidae, Sciaenidae, and Gobiidae) of seven orders. A part of the material
belongs to representatives of 24 extinct species (38 % of their total number). Silurus spinosus, Esox
nogaicus, “Sander svetovidovi”, “Perca neopleistocenica”, and Neogobius bettinae were described
as new to science. Taxonomic richness indices of late Cenozoic freshwater fish assemblages of the south-
western part of Eastern Europe showed a clear decreasing tendency. The decline in the fauna composition
appeared in the decrease of the number of taxa at all hierarchical levels and could be caused by periodic

changes in the hydrological regime. The presence of fish remains previously known from other regions
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(Rutilus tungurukensis, Abramis bliccoides, Heterobranchus austriacus, Esox sibiricus, Leobergia
zaissanica, Perca lepidopoma, Pagrus cinctus, and Morone nobilis) or those that occurred within remote
faunal assemblages evidenced the former existence of connections between freshwater faunas of Europe,
Asia, and Africa. The composition and diversity of fish assemblages that existed in freshwaters of the
studied region during the late Cenozoic show a significant similarity to faunal assemblages of the Eastern
Paratethys, the Pannonian and Dacian basins of the Central Paratethys, the Mediterranean, Middle Asia,
and Western Siberia. The existence of sea basins with low salinity rate ensured the latitudinal dispersal
of fishes and colonisation of water bodies recently divided by barriers. The late Cenozoic freshwater fish
assemblages are united into ten consecutive ichthyofaunistic complexes based on the appearance
or disappearance of index-species and/or taxonomic groups in the fossil record of Eastern Europe.

The cooperation with colleagues from the National Museum of Natural History is also very fruitful
and developing in different directions. In particular, it resulted in the analysis of lepisosteiform fish
(Holostei) ganoid scales from the Middle Jurassic of Ukraine (a73) and the dynamics of Late Miocene
freshwater ichthyofauna diversity (a31), presenting the first record of Scheenstia from the Late
Crateceous of Ukraine in the context of European occurrence of Mesozoic lepisosteids (a70), describing
biostratigraphy and conditions of formation of Albian and Cenomanian deposits on the south-western
slope of the Ukrainian Shield (a92), processing memorial ichtyological collection (a40) and comparative
osteological collections of fishes, amphibians and reptiles (a20, a64), analysing the remains of Late
Miocene turtles (a105) and Pleistocene birds (al04), a joint establishing of the extinct taxa of small
mammals new to science (Allactaga fru from the Late Miocene of the Frunzivka 2 locality in the south
of Ukraine (a51), Anomalomys grytsivensis from the Middle Miocene of western Ukraine (a86)),
analysing the phenomenon in the evolution of voles (a52) and possibility of using their remains
in biostratigraphy (a81), morphological and palaeogenomic study of Pleistocene mammals (a21, a66, a89,
al02-a103), describing the enamel ultrastructure of the Eurasian red squirrel from of Ukraine (a71)

as well as interpreting evolution as part of science popularization in natural history museums (a91).

National University of Life and Environmental Sciences of Ukraine (2018-2019)
| worked for one academic year at the position of senior lectures in the Department of Aquaculture.
However, my duties were mostly related to teaching, and therefore any serious papers prepared during

my work in the National University of Life and Environmental Sciences of Ukraine are missing.

University of Wroclaw (since 2020)
A new stage in my scientific activity has begun in 2020 when I’ve started working in the University
of Wroctaw at the half-time position of the Associate professor in the Department of Palaeozoology.

I've already collaborated with researchers from this institution (K. Stefaniak, E. Swidnicka) before
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(at least since 2016) and published a few co-authored articles describing the new record of Gobius jarosi
from the Early Miocene of Poland (a69), freshwater fish remains from the Miocene lacustrine sequence
of Belchatow (a75) or a systematic revision of herrings from the Oligocene and Early Miocene
of the Eastern Paratethys and the Carpathian Basin (a77). However, since 2020 I’ve received unrestricted
access to the collection of the Department of Palaeozoology and started its consistent processing.

In particular, me and my colleagues presented the results of a comprehensive study of Pleistocene
fish assemblages of Poland based on multi-proxy approach (a80) and described the remains of ponyfishes
(Leiognathidae) from the Early Miocene of the Carpathian Basin (a83). In addition, I’ve been involved
in the study of Pleistocene mammals in terms of their diversity, palaeoecology and palaeobiogeography.
The material collected by me has been used and analysed, among others, for estimating the impact
of winter temperature and forest cover on the past red deer distribution in Europe (a78), describing
the diversity of muskox Ovibos moschatus in time and space based on cranial morphometry (a79).

Materials stored in the Department of Palaeozoology of the University of Wroctaw, together with
those from the Department of Palaeontology of the National Museum of Natural History NAS of Ukraine,
were used for preparing a few articles on Oligocene selachians (a84-a85) and brachyuran crabs (a98).

| have also been a member of the research teams analysing the diet of extinct Eurasian rhinos
of the genera Stephanorhinus and Coelodonta (a87), phylogenetics and phylogeography of Cervus
elaphus lineages based on mtDNA sequences (a93), the remains of Pleistocene vertebrates from
the Medzhybizh 1 locality (a96) and the Dnieper alluvium (a88) as well as estimating the significance

of the remains of Bison priscus from stratigraphy and palaeoecology of the Bisnik Cave (a97).

National cooperations

In 2013, I’ve started to collaborate with P. Gol’din and his team from I.I. Schmalhausen Institute
of Zoology, National Academy of Sciences of Ukraine. This cooperation is focused on the study
of Cenozoic marine mammals (cetaceans and sirenian) that inhabited the former Parathethys. Me and
my colleagues found a new specimen of early basilosaurid, identified as Basilotritus sp., in the Middle
Eocene deposits of Nahirne (Ukraine). It has basilosaurid-type cheek teeth with cinguli, similar to those
of Zygorhiza, and roots resembling those of Georgiacetus vogtlensis and early Neoceti. The postcranial
anatomy of this specimen shows a mixture of primitive and advanced basilosaurid traits.
The phylogenetic position of the genus Basilotritus has been confirmed to be near the base
of Basilosauridae. The ontogeny of this ancient whale is characterized by large body size, slow skeletal
maturation and intensive pachyosteosclerosis that were interpreted by us as neotenic development. Rapid
tooth wear with strong apical abrasion could have been the result of feeding on sharks. We published

the results of our studies in Comptes Rendus Palevol (a23), and since than this article is cited many times.
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Another good example of the collaboration with P. Gol’din is a joint description of sirenian
remains, consisting of two partial vertebrae and 12 fragments of ribs, collected in a manganese ore mine
in central Ukraine and dated as the earliest Oligocene (33-32 Ma). Sirenians have been extensively
recorded from the Mediterranean and west European localities but there are only few finds to the east
of it, from the area covered by the Paratethys. For the Early Oligocene, to our knowledge, there are
no published records of sirenians from inner seas of the Old World. The fossils were assigned
to Dugongidae indet. They did not differ in morphology and size from ‘Halitherium schinzii’ and
therefore can belong to Kaupitherium, at present the single Early Oligocene genus recorded from Europe.
However, its vertebral and rib anatomy is not specific for Kaupitherium, so we identified it only by family
level. The sea had a temperate climate, relatively cold waters and high diversity of pelagic habitats. The
onset of the Oligocene was a period when sirenians could enter inner Eurasian waters, a marginal area
in their worldwide dispersal. In 2020, we published an article on the late Middle Miocene marine fishes
and mammals as proxies for the onset of the Eastern Paratethys re-colonisation by vertebrate fauna (a76).

| have also been involved in the study of the remains of fishes and other vertebrates collected
in a number of archaeological sites. Those are the Mesolithic site Laspi VII in the Crimea, a number
of Neolithic settlements in the Middle Dnieper area, Trypillya settlements (5.4-2.7 kya BC, Ukraine),
the Bronze Age mound (2.5-2.3 kya BC) near the Maryanske village (Ukraine), the settlement of 13-12th
centruries BC near Vynohradnyi Sad village (Ukraine), Khrinnyky 1 site (230—330 AD), numerous
settlements and hill-forts of 10-13th centuries AD in Ukraine, the feudal castle Przewloka (13-14th
centuries AD, Poland), Dubno castle and the Holy Transfiguration Monastery (16th century AD,
Ukraine). Thanks to the cooperation with archaeologists (O. Chernenko, O. Dzneladze, S. Gorbanenko,
T. Goshko, K. Gorczyca, I. Gotun, R. Kravchenko, O. Milashevskyi, A. Panikarskyi, Yu. Pshenichny,
O. Senyuk, M. Sergeyeva) and zooarchaeologists (A. Chubur, L. Gorobets, S. Tajkova, A. Veiber,
Ye. Yanish), it was possible to obtain a valuable material as well as to complement significantly the data
on economy and culture of people that lived in settlements and inhabited ancient cities of Eastern Europe.

The role of different fish, bird and mammal species varied greatly among the regions and cultures,
and their bones were observed with different frequencies. In particular, it has been shown that the
economic bases for Neolithic people were fishing and hunting, supplemented by gathering and cattle
breeding. Numerous animal bones from the studied settlements bear traces of butchering. Some of them
were used in manufacturing (harpoons, fishhooks, devices for weaving nets, borers, pendants,
spearheads). The analysis of the skeletal remains and gears indicates that the Trypillya fishing focused on
large-sized fish. The main birds hunted by these people were waterfowl (ducks, geese and coot), large
Galliformes (capercaillie and black grouse), grey crane and bustard. A characteristic feature of the
Trypillya settlements was a large proportion of birds of prey and owls. Remains of domestic chicken from

the Gorods’k settlement, dated at 3212 + 100 cal BC, were the most ancient remains of domestic chicken
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found in Ukraine, and probably in Europe. Fishery played an important role in ensuring the inhabitants
of the Bronze Age settlements by animal resources. The predominance of mature fish individuals suggests
the use of different types of fishing gears. Taking into account the characteristics of the funeral rituals
of the Yamna culture population, fish bones from the mound near Maryanske can be remnants of the
parting meal. Species diversity suggests that medieval people in the Eastern Europe used birds for food,
falconry, in ritual and, possibly, for aviary specimens and pets. Furthermore, bird feathers were used
for preparing arrows. The most popular bird of prey was goshawk. Primary game birds were ducks, geese,
swans, common crane and corvids along with black grouse and capercaillie in forest zones.
The archaeological data present evidence for the use of wild birds in funeral ceremonies. Archaeological
data and historical sources prove that white stork has lived in the territory of Ukraine since the Middle
Ages or even earlier. Historical documents were also consulted in our study and contributed to our
understanding of the role of birds in the life of the East Slavs. The data obtained convincingly prove the
importance of fishery for the East Slavs habituating the middle region of the Dnipro River in the period
from the 8th to the 13th centuries AD. The species and size diversity of fishes is an indirect evidence for
the usage of both individual (with hooks) and mass (with nets) catch tackle types. Cluster analysis of the
fish fauna of some medieval settlements in Poland showed that the fauna of the Przewloka castle is part
of a group of localities combining fortified cities, monasteries and possessory feudal castles. The diversity
of mammals, fish and birds reflects the high social status of the castle owners, and allows reconstructing
a medieval landscape of the north-eastern Wielkopolska as well as water bodies near the Przewloka
castle. Unlike inhabitants of the Middle Ages who hunted birds mainly during the migration season,
people from the Dubno castle could do it during nesting season. Analysis of fish and waterfowl remains
from this castle indicates that there were ponds with large open stretches as well as overgrown banks.

The results of all aforementioned studies were published in a number of co-authored papers
(al18, a26, a30, a36, a38, a4l, a45, a47-a50, a59, a63, a74) and presented at the national conferences.

International cooperations

1) with V.A. Marareskul (The State Service of Geology and Subsoil of Transnistria)
and T.F. Obada (Institute of Zoology of the Academy of Sciences of the Republic of Moldova),
2014-2015, focused on the study of Late Miocene and Pliocene fish remains from different
localities in the territory of Moldova. The results were published in three papers (a24, a27, a29);

2) with C.J. Ferraris (National Museum of Natural History, Smithsonian Institution, Washington,
U.S.A)), focused on late Cenozoic catfishes of southeastern Europe with inference to their
taxonomy and palaeogeography. One co-authored paper takes quite important place

in my scientific achievement [Al] being cited 19 times according to Google Scholar;

31



3)

4)

5)

6)

7)

8)

9)

with A.M. Murray (University of Alberta, Canada), 2016—2018, related to the in-depth analysis
of percid and latid fossils from the Late Miocene of Eastern Europe. The results of this
cooperation allowed clarifying the issues of morphology, taxonomy and palaeobiogeography
of selected groups of fishes in that region. Two co-authored articles (a35, a61) including one
selected as a part of my scientific achievement [A2] were published in international journals;
with B.A. Levin (Papanin Institute of Biology of Inland Waters, Russian Academy of Sciences)
and his international team on phylogeny and phylogeography of the roaches, genus Rutilus
(Cyprinidae), at the Eastern part of its range as inferred from mtDNA analysis (a44);

with E.J. Hilton (Virginia Institute of Marine Science, College of William & Mary, U.S.A)),
since 2017. Our cooperation is based on the joint study of sturgeon fossils. We already prepared
two papers (256, a90) which were published in Journal of Vertebrate Paleontology and Zootaxa;
with M.V.H. Wilson (University of Alberta, Canada) and T. Grande (Loyola University
Chicago, U.S.A)), focused on morphological analysis and taxonomic revision of Neogene
and Quaternary pikes of southeastern Europe. Article based on the results obtained was
published in Acta Palaeontologica Polonica (a46) and it is also a part of my achievement [A4];
with T. Piikryl (Institute of Geology of the Czech Academy of Sciences, Czech Republic)
onthe study of early Cenozoic freshwater and marine fishes. This cooperation is already
resulted in publishing three co-authored articles, the first of which is devoted to lanternfishes
(Myctophidae) with otoliths in situ (a54), the second one is focused on the description of fish
remains from the Paleocene deposits of the Boltysh impact structure (a58), and the third article
represents a thorough study of a new specimen of Archaeotetraodon winterbottomi (al101);

with W. Schwarzhans (Natural History Museum of Denmark), resulting in a series of well-cited
open-access papers describing fish otoliths from the Miocene of Ukraine (a55, a95, a99). There
are big plans for expanding our cooperation by the joint study of fish fossils (mostly otoliths)
from the Middle Miocene barrier reef in the vicinities of Horodok (Khmelnytskyi region);

with S. Vasile (University of Bucharest, Romania), since 2020. Our cooperation is focused
on the study of Pliocene and Pleistocene vertebrate remains from Romania by placing them
in a wider palaeobiogeographic context. In particular, we published a co-authored article
on the Early Pleistocene freshwater fishes of the Dacian Basin (a72) and prepared a humber

of presentations and posters at the international conferences and congresses;

10) with M. Hyzny (Comenius University, Slovakia; Natural History Museum Vienna, Austria).

We collaborate since 2021 and published the results of the systematic revision of brachyuran
crabs from Oligocene and Miocene fish beds of Europe (a98). Another co-authored article
devoted to the taphonomy and palaeoecology of decapod crustaceans of the Central and Eastern

Paratethys has been published online in Historical Biology in 2022.
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6. Presentation of teaching and organizational achievements as well as achievements

in popularization of science or art

a) teaching

Wroclaw University of Environmental and Life Sciences, Wroctaw, on the basis of a contract of mandate

(academic year 2017/2018, summer semester):

Evolutionary theory, classes

National University of Life and Environmental Sciences of Ukraine, Kyiv (academic year 2018/2019):

Industrial aquaculture, lectures and classes
Pond fish farming, lectures and classes
Biology of salmon fish productivity, lectures and classes

Freshwater salmon farming, lectures and classes

University of Wroctaw, Poland (since 2020), for the Faculty of Biology students:

Palaeontology, lectures and classes
Archaeozoology, classes
Basic palaeontology, lectures for Erasmus+ students (in English)

History of formation of the modern fauna of Poland, lectures for Erasmus+ students (in English)

I co-supervised MSc thesis “Fish in the economy of ancient Greek colonies (600 BC — 300 AD) in the
Northern Black Sea region” prepared by Tyt Volynskiy (2021-2023, Taras Shevchenko National
University of Kyiv, Ukraine). I’'m currently supervising MSc student Anastasiia Dubikovska (since 2022,
A.S. Makarenko Sumy State Pedagogical University, Ukraine) who preparing the thesis entitled “The

early Cenozoic ichthyofauna of Ukraine: taxonomic composition, morphology, paleoecology”.

b) organizational activity

e Member of the Scientific Commitee of the 3" Palaeontological Virtual Congress (September 2021)
e Member of the Organising Commitee of the INQUA-SEQS — 2021 International Conference
‘Quaternary Stratigraphy — palacoenvironment and humans in Eurasia’ (Wroctaw, September 2021)

e Member of the Scientific Commitee of the 4" Palaeontological Virtual Congress (May 2023)
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