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Pedepar:

1. lucepraniiina po60oTa MpucBsYeHa BUSBJIEHHIO 3aKOHOMIPHOCTEN €BOJIOLlii, MOPHOJIOTIYHUX Ta, 30KPEMA,
MIKPOQHAaTOMIYHUX 0COOIMBOCTEN OyI0OBU [TOCTKPAHIaIbHOTO CKeJleTa HamiBBoAHUX (Protocetidae) Ta paHHix
IIOBHICTIO BOOHUX KUTONOAiI6HUX (Pelagiceti), a TakoK BCTaHOBJIEHHIO Ta YTOUHEHHIO (QiJloreHeTUYHUX 3B'I3KiB MK
HUMU. JloCIiIpKEHHS [IPOBEJIEHE HAa MaTepiasiax KOJIEKL i HAayKOBUX YCTAaHOB Ta My3eiB YKpainu, ['pysii, Himeyunnuy,
[lepy, CIIIA, IIBewnii. Pazom nmpoananizoBaHo 40 eK3eMILISIPiB KUTONOAIOHUX, 1110 HajexXaTh 10 ponuH Protocetidae,
Basilosauridae, rpyn Bycatux (Mysticeti) Ta 3ybatux (Odontoceti) KuTiB, a TAKOX TaKCOHIB HE3'SICOBAHOT'O CTaTyCy.
Metonu nocigyKeHHs BKIOYAOTh BUMIPIOBAHHS KiCTOK, TPUBUMMIiPHE CKaHYBaHHS [IOBEPXHI, aHaJIi3 JaHUX
METOJaMU TPAAMLiNHOI Ta reoMeTpNYHOi MOPHOMETPIi, OCIiIPKEHHS BHYTPIilIHbOI OyI0BM METOLOM KOMIT'IOTEPHOI
ToMorpadii, BATOTOBJIEHHS NIAJIEOTiCTOJIOTIYHUX IPEMNapariB Ta iX AOCTIIKEeHHS Y IPUPOSHOMY i IOISPU30BAHOMY

CBiTJIi. AHa/Mi3 MOPOMETPUYHUX TAHUX BUKOHAHO 32 foroMoroto rporpam PAST 4.09, MorphoJ 1.07a ta Microsoft



Excel. ®inoreneTnyHUil aHai3 3iICHEHO 32 JONIOBHEHOI HOBUMHU O3HAKaMU Ta TAKCOHAMU MATPULEIO0 y Iporpami
TNT 1.3. Ha npuksnagi npencraBHuka paHHixX Basilosauridae, kurononiornoro GMTSNUK 2638, nokasaHo, 1m0
€BOJIIOLLis CIVIOLIEHHS T/l IUIHUX XPeOLiB BifOyBanach apajesbHO Y Pi3HUX IPyIax OBHICTIO BOJHUX KUTIB.
3anponoHOBaHa HOBA TNOTe3a WOA0 €BOJIOLIHUX 3MiH (POpMYJIU XpeOTa, SIKA € XapaKTePHOIO [1J1S1 PaHHIX
Pelagiceti. [TonepekoBuii Biin LUX rPyI KUTOMOAIOHUX 361/IbIIMBCS 32 PAXYHOK BKJIIOUEHHS [0 OTO CKJIaay
OCTaHHBOTO I'PYAHOIO Ta TPhOX IePeIHIX KPUXKOBUX XpeOl1liB, HAOyBUIM TAKUM YMHOM HACTYITHOTO BUTJISLY:
C7T12L10CA21. OnineHo po3Mip Tizla AesKUX KUTONOAIOHUX, BifoMuX 3a GparMeHTapHUMU 3HaXiAKaMu — 11
paHHiX 6a3u03aBpU, JIOTETY — [TIOYATKY [IpUabony (42 — 37 MyiH pokiB Tomy) (MUSM 1443, Basilotritus wardii)
IOBXXUHA Tijla He repeBuInye 6 MeTpiB, OfHaK y 6apTOHi 3'IBJAIOTECS MraHTChKI NpencTaBHUKY (12-13 m).
MopdomeTpryHuil aHasi3 J1e40BUX KicTOK paHHix Pelagiceti mokasas, 1m0 KicTku paHHix Mysticeti Ta Odontoceti
CXOXi MK cO00I0 Ta 3 IPEIKOBOIO (6a31103aBPUIHOI0) POPMOIO, OJHAK Mi3Hillle MPOTITOM €BOJIOLITHOTO PO3BUTKY
HaOyBalOTh Pi3HOI (POPMU BHACIIILOK 30iIbIIEHHS BiJHOCHUX PO3MIpiB emiQi3iB, 3MEHIIEHHS 1eJIbTalleKTOPaJIbHOTO
rpebeHns1. [IpoBeieHO NMOPiBHSIBHO-MOP(OJIOTIYHNIN aHai3 IeKiTbKOX €K3EMILJISIPiB FOMINKOBUX KiCTOK €0I[€HOBUX
KUTOIOAIOHNX, 1110 II0Ka3aB IPOMDKHUI CTYNiHb PeIyKLii 3 MOKJIMBUM 306€PEKEHHSIM 1€SIKOro PyHKIiOHAIBHOTO
HaBaHTAKEHHS IIPU BOJHIN JIOKOMOLii y paHHbOI 6a3usno3aBpunu “Platyosphys” paulsonii Ta anaToMiuHi
nepebynoBY, 10 CBiIYaTh PO aKTUBHY poJib npu miaBaHHi y NMNP CS26-28 (Pelagiceti incertae sedis).
JocminKeHHs ricTOJIOTiYHOI CTPYKTYPHU 3Pi3iB xpeobiiB Ta pedep Basilotritus BusiBuio pisHuULIO B OyA0BI IIUX KiCTOK:
30BHiIlIHS KOMIIaKTHa KiCTKOBa TKaHMHA XPEOIIiB pO3MesKOBaHa KOHLEHTPUYHUMU KaHaJlaMU, B TOH 4ac SK
KOMIIaKTHa KiCTKOBAa TKAaHMHA pebep po3JisieHa Ha Mapy JIiHisIMU 3yIIMHKA POCTY. YUCIeHHI IOPOXKHUHU Pe30Ppo1Lii
y Pi3HUX [TOCTKpaHiaJIbHUX KiCTKax MOXYTb OyTH CBiIIY€HHSM NPO QYHKIII0 CKeJleTa K AKepesia NOKUBHUX
PEYOBUH NPOTSATOM [IOCTHATAJIbHOTO OHTOreHe3y. OiloreHeTUYHMM aHasli3 J0O3BOJIMB YTOUYHUTH T10JI0KEHHS Ha
IlepeBi OesKuX TaKCOHIB paHHiX 6a3uno3aspuy, (Basilotritus sp., GMTSNUK 2638). Lli kuTornoni6Hi 6;1136K0
CIIOpiZHEeHi 3 BeJIMKOIO KJIaolo, 0 00’eIHy€E KUTIB Cy4yacHOro tuily, Neoceti, i CECTpUHCBKY [0 HUX TiJIKY, IO SIKOi
HasnexaTb Kekenodontidae. Lls rpyna mae cnisibHOro npejxa 3 iHmumu 6a3uio3aBpuiamu, po3ieHHs 3 SKUMU
BifOyJsoch Bifipa3sy miciis BUHUKHEHHs Pelagiceti. HaykoBa HOBHM3HA poOOTH MOJIArae B OTPMMAaHHI KOMITJIEKCHOTO
ySIBJIEHHSI [IPO 1epeby 0By IIOCTKPaHiaIbHOTO CKeJIeTa paHHiX KUTOMOAIOHUX, 110 BiOYBaIMCh IIPU ITIEPEXOi 4O
IIOBHICTIO BOJHOTO CIIOCOOY JKUTTS Ta CYIPOBOPKYBAIUCh I10SIBOI0 HU3KK MOpQOoTuMiB. [IpakTuyHa IiHHICTh pO6OTU
II0JISITa€ B TOMY, 110 ii pe3yJIbTaTu MOXKYTb OYTH BUKOPMCTaHI [1711 CTBOPEHHS HOBHUX Ta BIOCKOHAJIEHHS iCHYI0UMX
METOJIMK BU3HAYeHHs ()parMeHTapHUX PEUITOK PaHHIX KUTOMIOIIOHNX, PO3PO6IEHHS 6ioMexaHIYHUX Mozesieil
PIi3HUX TUIIiB BOJHOI JIOKOMOIIii BTOpUHHOBOJHUX TETPamnol. B xoni po6oTu Hap, GiloreHeTUYHUM aHaJi30M
BUSIBJIEHO HOBi B)KJIMBI aHATOMIYHi 03HaKH, 110 MOXKYTb OyTH BUKOPUCTaHi IPY BU3HAYEHHI TAKCOHOMIYHOTO

IIOJIOKEHHSA HOBUX eKSeMHJ’[HpiB KI/ITOI'[O,Z[i6HI/IX.

2. The dissertation is focused on uncovering patterns of evolution, gross morphological and microanatomical
features of the postcranial skeleton of semi-aquatic (Protocetidae) and early fully aquatic cetaceans (Pelagiceti), as
well as finding and clarifying phylogenetic relationships between them. The research was conducted on materials
from the collections of scientific institutions and museums of Ukraine, Georgia, Germany, Peru, USA, and Sweden.
A total of 40 specimens of cetaceans belonging to the families Protocetidae, Basilosauridae, groups of baleen
(Mysticeti) and toothed (Odontoceti) whales, as well as taxa of unknown status, were analyzed. Research methods
include bone measurements, three-dimensional surface scanning, data analysis using traditional and geometric
morphometric methods, computer tomography of the internal structure, preparation of paleohistological thin
sections and their examination in natural and polarized light. Analysis of morphometric data was performed using
PAST 4.09, MorphoJ 1.07a and Microsoft Excel software. The phylogenetic analysis was perfprmed using the matrix
supplemented with new characters and taxa in the TNT 1.1 software. Based on the example of a representative of
the early Basilosauridae, the cetacean GMTSNUK 2638, it is shown that the evolution of the flattening of the centra
of the cervical vertebrae occurred in parallel in different groups of fully aquatic whales. A new hypothesis is
proposed for evolutionary changes in the vertebral formula that is characteristic of early Pelagiceti. The lumbar
region of these cetacean groups increased due to the inclusion of the last thoracic and three anterior sacral
vertebrae, thus acquiring the following appearance: C7T12L10CA21. The body size of some cetaceans, known from



fragmentary finds, was estimated; for early basilosaurids which lived since Lutetian to the beginning of the
Priabonian (42 - 37 million years ago) (MUSM 1443, Basilotritus wardii) the body length did not exceed 6 meters,
and gigantic basilosaurids (12 -13 m) arose in the Bartonian. Morphometric analysis of the humerus of the early
Pelagiceti showed that the humeri of the early Mysticeti and Odontoceti are similar to each other and to the
ancestral (basilosaurid) shape, but later in the course of evolutionary development they acquired different shapes
due to the increase in the relative size of the epiphyses and the reduction of the deltapectoral crest. A comparative
morphological analysis of several specimens of the tibia of Eocene cetaceans showed an intermediate degree of
reduction with possible preservation of some functional load during aquatic locomotion in the early basilosaurid
"Platyosphys" paulsonii and anatomical rearrangements that indicate an active role in swimming in NMNP CS26-28
(Pelagiceti incertae sedis). The study of the histological structure of sections of vertebrae and ribs of Basilotritus
uncovered a difference in the structure of these bones: the external compact bone tissue of the vertebrae is
demarcated by concentric channels, while the compact bone tissue of the ribs is divided into layers by lines of
arrested growth. Numerous resorption cavities in various postcranial bones suggest the function of the skeleton as
a source of nutrients during postnatal ontogeny. Phylogenetic analysis clarified the position on the tree of some
taxa of early basilosaurids (Basilotritus sp., GMTSNUK 2638). These cetaceans are closely related to the large clade
that includes the modern cetaceans, Neoceti, and their sister clade to which Kekenodontidae belong. This group
shares a common ancestor with other basilosaurids, the split from which occurred immediately after Pelagiceti.
The scientific novelty of the study consists in obtaining a comprehensive view of the postcranial skeleton
reconstructions of early cetaceans, which occurred during the transition to a fully aquatic lifestyle and were
accompanied by arising of several morphotypes. The practical value of the study is in the fact that its results can
be used to create new and improve existing methods for identifying fragmentary remains of early cetaceans,
developing biomechanical models of various types of aquatic locomotion of secondary aquatic tetrapods. During
phylogenetic analysis, new important anatomical features were discovered, which can be used in determining the
taxonomic position of new specimens of cetaceans.
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