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Jlasuoenko C. B. Mopdomoriuni ajganraiiii KuTiB-apXeoleTiB MPU MEPEeXoi Bl
HaIlIBBOJHOTO J0 BOJIHOTO crocoOy >kuTTsa. — Ksamidikariiina HaykoBa Tmpais Ha
paBax PyKOTHCY.

Huceprariss Ha 3700yTTS HAYKOBOTO CTYINEHS JokTopa (imocodii 3a
cnemianbHicTiO 091 — «bionorisy. InctutyT 300m0rii iMeni 1. 1. HImansrayzena HAH
Yxpainu, Kuis, 2022.

Hucepraiiitna poboTa TpHUCBAYEHA BHUSBICHHIO 3aKOHOMIPHOCTEHW €BOJIIOLII],
MOpQOJIOTIYHUX  Ta, 30KpeMa,  MIKPOAHATOMIYHUX  OCOOJMBOCTEM  Oyl0OBU
MOCTKPaHiaJIbHOTO CKeyera HamiBBoAHMX (Protocetidae) ta paHHIX MOBHICTIO BOJHHUX
xkutononionux (Pelagiceti), a TakoX BCTaHOBJICHHIO Ta YTOYHCHHIO (DIJIOTCHETHYHHUX
3B’SI3KIB MK HUMHU. YUMCIeHHI MOP(OJIOriyHI Ta TICTOJOTIYHI JIaHl IIOA0 BUMEPIIHMX
KUTOMOJIIOHUX €OIIEHY - I'€OJIOTIYHO1 €MOXH, I Yac SKOi BUHMUKJIM TEPII IMOBHICTIO
BOAHI (POPMH KUTOMOAIOHUX, OCTYIIOBO HAKOMUYYBAIUCH 3 XIX CTOMTTS 1 JO Temep.
[le#t macuB maHuX MoTpedye y3arajlbHEHHs, CUCTEMaTu3allii, Ta, y JESKUX BHUIIAJKaX,
TaKCOHOMIYHOI peBi3li 13 3aCTOCYBaHHSIM CY4YaCHUX (DUIOTEHETUYHUX METO/IIB.
[lepeniyeHi TPUHIUIIN CAYTYIOTh JUIs 3A1MCHEHHSI METH JTOCIIKEHHS — BUOKPEMJICHHS
HaWOLIBII BAXXJIMBUX O3HAK Ta €TAIliB, 110 CYIPOBOKYBAJIA MEPEX1]l KUTOMOIIOHUX Bl
HaIiBBOHOTO JI0 BOJAHOTO CIIOCOOY KUTTH.

JocipkeHHsT IPOBE/IEHEe Ha MaTepiaiax KOJEKLI HayKOBUX YCTaHOB Ta MY3€iB
Vkpaiau, ['pysii, Himeuunnu, [lepy, CIIIA, IlIBemii. Yactuna ex3emruisipiB 3i0paHa
ocobucto aBTopoM. Pa3zom mpoanamizoBaHo 40 eK3eMIULIPIB KHUTOMOMIOHHUX, IO
HaJiexathb 10 poauH Protocetidae, Basilosauridae, rpyn Bycatux (Mysticeti) ta 3yoarux
(Odontoceti) kwurtiB, a TaKOX TaKCOHIB He3’sicoBaHOro crarycy. JlocmimkeHi
MPEJACTABHUKUA KUTOMOAIOHMX TTOXOSATh 3 TEOJIOTIYHUX €M0X €OIIeHY (CepeiHiil eoreH —
JIOTET, OapTOH; Mi3HIA €0IleH — MpUaOOH), ONIroleHy Ta MmiomeHy. s mopiBHSHHS
TAaKOXX BHUKOPHUCTAHO CKEJIETM CYYaCHHMX [MPEACTaBHUKIB KUTONMOAIOHMX. Mertonu
JIOCITIJIPKEHHST BKIJIFOYAIOTh BUMIPIOBAaHHS KICTOK, TPUBUMIpPHE CKAaHyBaHHS TMOBEPXHI,
aHaji3 JaHUX METOJaMH TPAIUIIIMHOI Ta TEOMETPUYHOI MOphOMETpii, MOCIIIKESHHS

BHYTpIIIHBOI ~ OyJJOBM  METOJIOM  KOMII'FOTEpPHOi ~ ToMmorpadii, = BUTOTOBJIECHHS



NaJIEOTICTONIOTTUHUX MpenapaTiB Ta X AOCHIIKEHHS Y IPUPOIHOMY 1 TOJISPU30BAHOMY
CBITJII. AHaM3 MOP(HOMETPUYHUX JaHUX BUKOHAHO 3a joroMororo mporpam PAST 4.09,
MorphoJ 1.07a Ta Microsoft Excel. ®inoreHeTnunuii aHai3 34iCHEHO 3a TOTIOBHEHOIO
HOBUMH O3HAKaMH Ta TaKCOHaMH MaTpuiiero y mporpami TNT 1.3.

B xonmi gocnipkeHHs €JeMEHTIB BCIX BUIAUIB XpeOTa paHHIX KUTOIMOMIOHUX
BUSIBJICHO HU3KY aHATOMIYHHUX TepeOya0B, M0 CYNMpPOBOKYBAIN TIEPEXiJ] 10 MOBHICTIO
BOJIHOTO CITOCOOY JKHTTSA Ta IOJalblny mauBepcudikamito pannix Pelagiceti. Ha
NpUKIaal mpeacTaBHuKa paHHix Basilosauridae, xutomomionoro GMTSNUK 2638,
MOKa3aHo, 1[0 €BOJIIOLIS CIUIOMICHHS TiJ IMIMHHUX XpeOliliB Bi0yBanachk mapajieiabHO y
pI3HMX Tpynax TMOBHICTIO BOJHUX KHTIB. 3allpoOllOHOBaHAa HOBAa TiMOTE3a IOJ0
CBOJIIOIIIHUX 3MiH (GopMyIH XpeOTa, ska € XapakTepHOw s paHHix Pelagiceti.
[TonepexkoBuit BiAUT WX TPy KUTOMOIOHUX 30UIBIIMBCS 32 PaXyHOK BKJIIOUYEHHS 110
HOT0 CKJIaJly OCTaHHBOTO T'PYJHOTO Ta TPHOX MEPENHIX KPHKOBUX XpeOiliB, HaOyBIIU
TakuM YrHOM HactynmHoro Burmimy: C7T12L10CA21. Iis dopmyna xpebra Oyna
ycnagakoBana panHimMu Neoceti, natomicTs mi3Hi Basilosauridae marote 30inmblICHY
KUIBKICTh TPYJHHX 1 TIOTIEPEKOBUX (TOMOJIOTTYHUX KpUKOBUM) XpeodiriB. [Tpu nmepexoi
JI0 TIOBHICTIO BOJHOT'O CIOCOOY KUTTSA 3MIHIOETHCSA XapaKTep BUIAOBXKEHHS XpeOliB y
KayJaJlbHOMY HaIlpsIMKY: BiJ piBHOMipHOro (BHcCXimHa KkpuBa) y Protocetidae mo
cTpiMkoro (curmoimaiabHa kpuBa) y Pelagiceti. OmineHo po3Mmip Tina ACSIKUX
KUTOMOAIOHMX, BIAOMHX 3a (hparMEHTApHUMHM 3HaXIJIKaMHU — JJI1 paHHIX 0a3uii03aBpu/I
JFOTETYy — mouaTKy npuadony (42 — 37 mun pokiB Tomy) (MUSM 1443, Basilotritus
wardii) momkuWHa Tina HE TeEpeBUINye 6 METpiB, OJHAK y OapTOHI 3’SBISIOTHCS
riraHTcbki  mpeactaBuuku  (12-13 M), TiraHTchKMX  PO3MIpiB  TaKOX  CsraB
nizHpoeorieHoBuit kut incertae sedis (GMTSNUK 2638) — iioro 10BKHHA OLIHIOETHCS
B mnoHag 10 werpiB. Takum uuHOM, OynM BHU3HAYEHI JEKiUIbKa MOPGOTHUIMIB
MOCTKPaHIaIbHOTO CKEJeTa, SIKI BUHUKIIM MICIs MePeX0oay KHTOMOAIOHUX S0 MOBHICTIO
BOJHOTO CMOCOOY >KUTTS: 0a3uiio3aBpUAMd 3 MaxiOCTEOCKICPOTUYHHM CKEJIETOM Ta
11e310MOP(HOI0 KITBKICTIO XpeOIliB, 0a31I03aBpUIN 3 OCTEOCKJICPOTUYHUM CKEJIETOM
Ta 301LJIBIIEHOI0 KIIBKICTIO XpeOlliB, a TAKOXK MI3HLOCOIICHOBHUI KHT INcertae sedis, 1o

MaB TIraHTChKI PO3MIPU Ta OCTEONOPOTUYHHI CKEJIET.



Mopdomerpryanii aHai3 IIEYOBMX KicTOK panHiX Pelagiceti mokasas, mio
KicTku panHix Mysticeti Ta Odontoceti cxoxi Mk c0000 Ta 3 MNPEAKOBOIO
(6a3uno3aBpuIHO0) (POPMOIO, OJHAK II3HIIIE MPOTATOM EBOJIIOIIMHOTO PO3BUTKY
HaOyBarOTh pi3HOI (OpMH BHACTIOK 30UIBIIEHHS BiJHOCHHX pO3MIpiB emidi3iB,
3MEHIIICHHS JIeJbTaleKTOpaibHOro TpebeHsi. BycaTi Ta 3y0aTi KUTH KOHBEPIEHTHO
HaOyBalOTh OJIHAKOBOI OydOBM JUCTaNbHOTO emidiza. BusBieHo Tta ommcaHo
eK3EeMIUTSIPH Ta30BUX KicTOK paHHix Basilosauridae. [Tokazano, 1o ajs HUX XapaKTepHa
HasBHICTh PEIYyKOBAHOI 3WICHIBHOI IOBEpXHI KIy0oBOi KicTkH. IIpoBeaeHo
MOPIBHSUIbHO-MOP(OJIOTIUHUIM  aHaAI3 JIEKIIBKOX EK3eMIUISIPIB TOMUJIKOBUX KICTOK
COIICHOBHX KUTOMOJIOHMX, IO TMOKa3aB MPOMDKHUN CTYMiHb PEAYKINi 3 MOMXJIMBUM
30epeKEHHSIM JIESIKOTO (DYHKIIOHATBHOTO HABAaHTAXKEHHS TMPU BOJHIN JIOKOMOIIT Yy
panHbOi OasmnosaBpuau “Platyosphys” paulsonii Ta anaromiuni mepeOymoBH, IO
CBiuaTh Mpo akTHBHY pojb npu miaBanHi y NMNP CS26-28 (Pelagiceti incertae
sedis).

AHami3 BIpTyaJIbHHX 3pi3iB €JIIEMEHTIB IMOCTKPAHIAJLHOTO CKeJeTa JAEKIIbKOX
CK3eMIUIAPIB paHHiX Oaswmino3aBpuj Basilotritus sp. mokasae, mo HaWOULIBII MacHBHI
€JIEMEHTH CKeJleTa, SIKi MAaroTh MOTOBIICHHUH Iap KOPTHKAJIBHOI KICTKOBOI TKaHHWHH,
pPO3MIIIIEHO Yy JOp3ajbHIA (3aJHI TPyAHI Ta MOMEPEKOBI XpeOili) Ta BEHTpaIbHIN
(IucTanpHI MOTOBLIEHHS pebep, TpyAMHHI pedpa, Ta30Bl KICTKA TOLIO) AUISHKAaX
ckeneta. [Tpunyiene 3acTocyBaHHs TAKOTO PO3MOJLTY Bard MPU MaHEBPYBaHHI 11 4ac
BOJIHO1 JIOKOMoOIIii. JocaimKeHHsT TICTOJIOTTYHOI CTPYKTYpH 3pi3iB XpeOIliB Ta pedep
BUSIBUWIO PI3HULIO B OyIOBI LMX KICTOK: 30BHIIIHA KOMIIAKTHA KICTKOBA TKAaHHHA
XpeOlIiB po3MeKOBaHA KOHIICHTPUYHUMHU KaHallaMU, B TOW Yac SIK KOMITAKTHAa KiCTKOBa
TKaHWHa pedep po3AlieHa Ha IIapy JIHISMH 3YNUHKH pocTy. UUCIEHHI MOPOXKHUHU
pe3opO1iil y pi3HUX NOCTKPAHIAIbHUX KICTKaX MOXYTh OyTH CBIIYEHHSAM MpPO (PYHKIIIIO
CKeJIeTa SIK JKepelia OKUBHUX PEYOBUH MPOTATOM IMOCTHATATHBHOTO OHTOTCHE3Y.

@DiOTeHETUYHUIN aHaJ3 JI03BOJIMB YTOYHUTHU TOJOKEHHS Ha JIepeBl JESKHUX
TaKCOHIB paHHiX Oasmio3aBpun (Basilotritus sp., GMTSNUK 2638). 1li kuronoaioHi
OJM3BKO CHOPITHEHI 3 BEJIMKOO KIIAJI0F0, M0 00’ €JHy€E KUTIB cydacHoro tumy, Neoceti,

1 CEeCTpUHCBKY 110 HHUX TiIKy, no sikoi Hamexare Kekenodontidae. Ils rpyna mae
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CHUIBHOTO TMpelaKa 3 IHIIUMHU 0a3uii03aBpuiamMH, PO3JAUICHHA 3 SKUMH BIIOYJIOCH
BiJpa3y micjs BUHUKHEHHs Pelagiceti.

HaykoBa HOBH3Ha poOOTH TOJISATa€ B OTPMMAaHHI KOMIUIEKCHOTO YSIBIIEHHS IPO
nepeOyI0BU MOCTKPaHIAIBHOTO CKEJIEeTa PaHHIX KUTOMOAIOHUX, IO BiAOYBaJUCh MPHU
nepexol 0 MOBHICTIO BOJHOTO CIIOCO0Y JKUTTS Ta CYIPOBOJIKYBAIHUCH MOSBOIO HUZKU
mopdoTumiB. Ha ocHOBI MOpIBHSHHS Ta CHIBCTaBICHHS HU3KH MPEJICTAaBHUKIB
Protocetidae ta Pelagiceti 3ampomonoBaHo HOBY cxemy TpaHchopmMmarliiii xpedra
KUTOMOAIOHUX, SIKI CYNPOBOKYBAJIU 3MIHY CepelOBHUIIA ICHYBaHHS. 3a pe3yJjbTaTaMu
peBi3ii Ta mepeonucy moBHicTIO BogHoro kuta GMTSNUK 2638 BusiBinene He3anexHe
HAOyTTs CIUIONICHOT Oy[0BM MIMHHMX XpeOwiB y pisHux rpyn Pelagiceti. Brepmie
OIMCAHO CJIEMCHTH CKeJieTa KIHIIBOK Ta ix mosciB y Basilotritus sp. Ta panimie
HEB1JI0MO1, MMOBHICTIO BOAHOI ()OpMHU, [0 BUKOPUCTOBYBAJIA Ta30B1 KIHIIBKH JIJI1 BOJIHO1
JoKkoMollii. Briepiie 3arponoHoBana MoeIb pO3MOILTy MacH B ckeseri Basilotritus sp.
Ha OCHOBI aHaJI3y BHYTPIIIHBOI CTPYKTYpPU €JIEMEHTIB MOCTKPaHIaIbHOIO CKEJIETa.
byna BusiBlieHa BapiaTUBHICTH THUIIIB KICTKOBOiI TKAHHMHHM B MaxiOCTEOCKJIEPOTHUHUX
KICTKax PI3HUX BB MOCTKPAHIAIBHOIO CKeJeTa. 3a JOMOMOIor (PiIIOreHeTHYHOTO
aHaJi3y BUSBJICHO CIIOPIMHEHICTh psay eoneHoBux Pelagiceti, Bimomux sk panHi
0a3uio3aBpuaM, Ta paHHIX (GOpM BycaTUX Ta 3y0aTUX KHUTIB, a TaKOX yTOYHEHE
buTOreHeTUYHE MOJI0KEHHS TPOOJIEMHOT0 TakCOHy EOocetus.

[IpakThyHa LIHHICTH POOOTH MOJIATAa€ B TOMY, LIO ii PE3yJbTaTH MOXYTb OyTH
BUKOPHWCTaHI JIJIi CTBOPEHHSI HOBUX Ta BIOCKOHAJICHHS ICHYIOUMX METOJUK BU3HAUCHHS
(dbparMeHTapHUX PEIITOK PaHHIX KUTOMOAIOHUX, PO3pOOJICHHS 010MEeXaHIUHUX MOJIeNen
PI3HUX THIIIB BOJHOI JIOKOMOIlII BTOPMHHOBOJHHMX TeTpamoj. B xomi poboTu Han
(b1TOreHeTUYHUM aHATI30M BUSBJICHO HOBI BaXKJIMBI aHATOMIYHI O3HAKH, [0 MOXKYTb
OyTH BUKOPHCTaHI MPU BU3HAUYCHHI TAKCOHOMIYHOTO TMOJIOKEHHS HOBHX EK3EMIUISIPIB
kutonoaiOnux. [IpoBenena peBi3is Ta BU3HAUEHHS MaTepialiB My3eWHHX (DOHIIB, 1110
MaTUME BIUTMB Ha YHOPSJAKYBAaHHS KOJCKIIM Ta TOMAbIIC iX BHUKOPUCTAHHS 3
OCBITHBOIO Ta HAyKOBOIO MeTor0. Matepianin poOOTH MOXKYTh OyTH BUKOPHUCTaHI MiJ
yac BHKJIQJIaHHS TaKWX HaBUaIbHUX KypciB sk «[lameozoomoris», «EBomroriiina

Mopdooris», «OcHoBu (inoreHii TBapuH» Toilo. Matepiai, 310paHuii aBTOPOM, JIIr' B



OCHOBY TMaJICOHTOJIOTIYHOI KOJIEeKLIi BIAALTY eBOMIONiiHOI Mopdosorii [HcTUTYTY
3oo0Jorii im. I. 1. [llmansray3zena HAH Ykpainu Ta nmornoBHUB KoJiekIlito HarionanbsHOTO
HaykoBo-TipupoaHuudoro myseto HAH VYkpainu.

KnrouoBi cioBa: KuTOMOAIOHI, eBoOLis, MOPQOJIOTisI, CHCTeMaTuka, (QiIOreHis,

JIOKOMOII1S, ITaJICOTICTOJIOTIS, MIKpOAQHATOMI s, TEOMETPUYHA MOPPOMETPisi, COIICH.



ANNOTATION

Davydenko S. V. Morphological adaptations in archaeocete whales in the
transition from semi-aquatic to fully aquatic life style. — Qualifying scientific work
printed as a manuscript.

The dissertation for a scientific degree of the doctor of philosophy on a specialty
091 — «Biology». I. I. Schmalhausen Institute of Zoology, National Academy of
Sciences of Ukraine, Kyiv, 2022.

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. Numerous morphological and
histological data on extinct cetaceans of the Eocene, the geological epoch during which
the first completely aquatic forms of cetaceans appeared, have been gradually
accumulated since the 19th century. This bulk of data needs generalization,
systematization, and, in some cases, taxonomic revision using modern phylogenetic
methods. These principles were used to achieve the aim of the research: to highlight the
most important features and stages that accompanied the transition of cetaceans from
semi-aquatic to an aquatic lifestyle.

The research was conducted on materials from the collections of scientific
institutions and museums of Ukraine, Georgia, Germany, Peru, USA, and Sweden.
Some specimens were collected personally by the author. 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. The studied cetaceans originate from the geological epochs of the Eocene
(Middle Eocene - Lutetian, Bartonian; Late Eocene - Priabonian), Oligocene and
Miocene. Skeletons of modern cetaceans were also used for comparison. 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



7

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.

During the study of the elements of all parts of the spine of early cetaceans,
several anatomical rearrangements were discovered, which accompanied the transition
to a fully aquatic lifestyle and the subsequent diversification of early Pelagiceti. 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. This vertebral formula was
inherited by early Neoceti, meanwhile crown Basilosauridae have an increased number
of thoracic and lumbar (homologous to the sacrum) vertebrae. During transition to a
fully aquatic lifestyle, the pattern of the elongation of the vertebrae in the caudal
direction changes from a uniform (ascending) curve in Protocetidae to a steep
(sigmoidal) curve in Pelagiceti. 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. The late Eocene cetacean incertae sedis (GMTSNUK 2638) also
reached gigantic size, and its length is estimated at more than 10 meters. Thus, several
morphotypes of the postcranial skeleton were identified, which arose after the transition
of cetaceans to a fully aquatic lifestyle: basilosaurids with a pachyosteosclerotic
skeleton and a plesiomorphic number of vertebrae, basilosaurids with an osteosclerotic
skeleton and an increased number of vertebrae, and late Eocene cetacean incertae sedis,
which had gigantic size and an osteoporotic skeleton.

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
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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. Baleen and toothed whales convergently acquired
the same structure of the distal epiphysis. Pelvic bones of early Basilosauridae have
been identified and described. It is shown that they are characterized by the presence of
a reduced articular surface of the ilium. 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).

Analysis of virtual sections of elements of the postcranial skeleton of several
specimens of early basilosaurids Basilotritus sp. showed that the most massive elements
of the skeleton, which have a thickened layer of cortical bone tissue, are located in the
dorsal (posterior thoracic and lumbar vertebrae) and ventral (distal rib thickenings,
sternal ribs, pelvic bones, etc.) regions of the skeleton. The function of such weight
distribution during maneuvering during water locomotion is assumed. The study of the
histological structure of sections of vertebrae and ribs 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. On the basis of comparison of Protocetidae and Pelagiceti, a new scheme
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of transformations of the spine of cetaceans, which accompanied the change of habitat,
is proposed. According to the results of the revision and redescription of a fully aquatic
whale GMTSNUK 2638, the independent acquisition of the flattened structure of the
cervical vertebrae in different groups of Pelagiceti was found. For the first time, the
elements of the limb skeleton and their girdles were described in Basilotritus sp. and a
previously unknown, fully aquatic form that used pelvic limbs for aquatic locomotion.
For the first time, a model of mass distribution in the skeleton of Basilotritus sp. was
proposed. based on the analysis of the internal structure of the elements of the
postcranial skeleton. Variability of bone tissue types in pachyosteosclerotic bones of
different divisions of the postcranial skeleton was revealed. Phylogenetic analysis
discovered the relationship of several Eocene forms of Pelagiceti, known as early
basilosaurids, and early forms of baleen and toothed whales, and clarified the
phylogenetic position of the problematic taxon Eocetus.

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. Revision and identification of the materials of the museum
funds were conducted which will have an impact on the arrangement of the collections
and their further use for educational and scientific purposes. The materials of the
dissertation can be used during the teaching of such educational courses as
"Paleozoology”, "Evolutionary morphology”, "Fundamentals of animal phylogeny", etc.
The material, found by the author, formed the basis of the paleontological collection for
the evolutionary morphology department of the I. I. Schmalhausen Institute of Zoology,
National Academy of Sciences of Ukraine and contributions to the collection of the
Paleontological Museum of the National Museum of Natural History of the National
Academy of Sciences of Ukraine.

Key words: Cetacea, evolution, morphology, taxonomy, phylogeny, locomotion,

paleohistology, microanatomy, geometric morphometry, Eocene.
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