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Otpsoxuit II. A. Mopdomnoriyna eBomronisi cnpapxkHix TioneHiB (Phocidae
Gray, 1825) [Tapatericy. — KpamnidikariitHa HaykoBa mpalis Ha MpaBax pyKOIHCY.

Hucepranisi Ha 3700yTTS HAyKOBOrO CTymeHs AokTopa (inocodii 3a
cnemianbHicTiO 091 — «bionorisy. [nctutyT 300mo0rii imeHi [. I. [lImansrayzena HAH
Ykpainu, Kuis, 2025.

HMuceprarniitna  po6oTa  NPHUCBAYCHA  BUSBJICHHIO  MOP(]OJOTTUHHX
0CcOOIMBOCTEN CcKeneTa crpaBkHiX TroneHiB [laparericy, anamizy mopdosnorii Ta
¢b1sI0TeH1T Ha OCHOBI ONMKCIB HOBUX €K3EMILUISAPIB 3 MIOIIEHOBHUX BIAKJIAIIB 3 TEPUTOPIT
Vkpainn, MonnoBu Tta Ka3axcTraHy, BCTaHOBJIEHHIO €KOJIOTIYHMX OCOOJIMBOCTEHN
crpaBxHIX TiojeHIB [laparericy Ta iX (iJoreHeTHYHUX 3B A3KIB 13 Cy4YaCHUMH
TIOJIEHSIMHU. 3a OCTaHHI JBa cropiuus 3 Teputopli LleHTtpanbHoro ta CXiIHOTO
[TapateTicy Oyno omnucano 19 HOMIHaJIBHMX BHUAIB CHPaBXKHIX TOJIEHIB. Lle
PI3HOMaHITTSI TIOTpeOy€e aHaiizy Ta OOTOBOPEHHS HAa OCHOBI Cy4YacHHMX 3HAHb 1 3
3aCTOCYBaHHSAM CYYaCHHX METOJUYHHUX MIAXOAIB, 30KpeMa 3 MOPPOMETPUYHUX Ta
buTOreHeTUYHUX METOMIB. TakuM YMHOM, METa LBOTO JTOCTIHKEHHS — BU3HAYUTH
ocobmmBocTi Mopdororii chpapxHiX TroyieHIB [lapaTeTicy B eKOJOTiYHOMY Ta
(17I0OT€eHETUYHOMY KOHTEKCTaX.

HocnimxenHs mpoBeaeHo Ha 0a3i [nctutyty 300morii iM. . 1. [lImansrayzena
HAH VYxkpainu, a takox 3a miarpuMmku YHiBepcutery ®pidypa (IlIBetinapis) ta
my3eto «Jurassican (IToppentpyii, IlIBeiuapis). JochimkeHHs 311HCHEHO Ha
MaTepianax KOJeKIlii HayKOBUX YCTaHOB Ta My3eiB Ykpainu, ABctpii, ['py3ii, [anii,
Kazaxcrany, MongoBu, Ilonbui, Pymynii, Yropumwnu, IlIBeitmapii. 3aranom
npoaHanizoBaHo 204 ex3eMmIULsipy BuUMepauX crpabxHiXx TroneHiB (Phocidae).
JlocmimkeHl TpeICTaBHUKK CIPaBXHIX TIOJICHIB MOXOIATH 3 MIOIEHY, a came 3
JEKUTbKOX MO0 perioHalbHUX SIPYCIB — 0aJ€HCHKOr0, CApMaTChKOTO (sensu stricto)
(LlenTtpaneuuii [lapateTic); KOHKCBKOTO, capMarcbkoro (sensu lato) (Cximuuit
[Tapareric). s moOpiBHSHHS Ta aHaJi31B TaKOX BUKOPUCTAHO CKEJIETH CYYaCHUX
MpeJACTaBHUKIB CIIPABXKHIX TIOJICHIB, 3arajioM 40 eK3eMIUIIPiB.

MeTtonu JOCTITKEHHSI - BUMIPIOBAaHHS KICTOK, TPUBUMIPHE CKaHyBaHHS

NOBEPXHI, TPUBUMIpPHA TeOMETpUYHAa MopdoMeTpis, METOAd MaTeMaTUYHOT



CTAaTUCTUKHU, (UIOTCHETUYHUN aHaji3. TpUBUMIPHY TreoMeTpudHy MopdomeTpiro
BUKOHaHO B miporpami 3D Slicer ta ii momayni SlicerMorph. ®dinoreneTnunuii anami3
BHKOHAHO Ha OCHOBI I0MTOBHEHO1 Mopdooriuaoi maTpwuili B mporpami TNT 1.6 Ta Ha
OCHOB1 KOMO1HOBaHOI FreHETUYHO-MOPQoJioriuHoi MaTpuili B mporpami BEAST 2.5.

Jocmimxenuss  ek3eMIuisipiB -~ Monachopsis — pontica, §K1  TIOETHYIOTb
KpaHlaJbHUN Ta MOCTKpaHIAIbHUM MaTepiall, MoKa3ye, 0 BOHU MalOTh XapaKTEpHY
JUIS J10Cl BIIOMHX NpeACTaBHUKIB Monachopsis pontica Mop(doJoriio, 30Kpema
OymoBy HOCOBOi KicTkH. lle miaTBepmxye TakcoHOMiuHMI cTtaTyc Monachopsis
pontica, a aHATI3 IUX €K3EMIUISIPIB J03BOJIIE OHOBUTH Woro aiarHo3. Monachopsis
pontica BIAPI3HIETHCSA BIJ 1HIIUX THOJICHIB migpoauHu Phocinae TOHKOIO 3a/IHBOIO
YaCTUHOI0 HOCOBOi KICTKM, JOBIOI0 BEPXHBOIIEICTHOI YAaCTHHOIO POCTPyMa,
PO3MIIIIEHUM BHIIE 32 aJIbBEOJIM BEHTPAJIBHUM KPAEM BUIJIWYHOI JYTH Ta JOBTUM
JEeNbTONOAIOHMM TpedeHeM IIe4oBOi KICTKA. OJHAKOBUI pO3MIp YETBEPTOTO
mpemoJisipa Ta nepuioro MoJjsipa BiapisHsie Monachopsis pontica Bif ycix Phocinae
(oxpim Histriophoca fasciata), 3nyTuil miaHEOIHHUN BIIPOCTOK BEPXHBOIIEICITHOT
B1ZIpi13Hs€ ioro Bix ycix Phocinae (okpim Hi. fasciata ta Pusa sibirica). Buinuii 3a
POKCUMAIBHUI Kpail TOJIOBKHU IJIEYOBOI KICTKH BEITUKHUM TOpOOK TIJICYOBOI KICTKU
BiIpi3Hsie M. pontica Bin Outbiiocti Phocinae (oxpim Hi. fasciata, Pagophilus
groenlandicus 1 Erignathus barbatus). Bomgnodac Monachopsis pontica
BIJIpI3HSETHCS BiJ HeoreHOBUX Phocinae CUIBHUM pO3MIMPEHHAM OapabaHHOTO
nyxups, a Horo Majaud TopOOK IUIEYOBOi KICTKM pO3TAlllOBaHWl  BHILE
IPOKCUMAIBHOTO KPalo TOJIOBKU KICTKU. BepxHi ueTBepTHil mpeMoJisap Ta MEpIIHii
MOJISIp — IBOKOPEHEBI 13 A1aCTEMOIO M1 HUMH.

3HaliieHuii B cepeiHbocapMaTchkux Biakianax Monaosu ckener MCFFM V-
150 mae OymoBYy IIJIEYOBOi KICTKHM, TOMIOHY [0 JESIKHUX IUICYOBUX KICTOK
cepeaHbOCapMaTChKUX TIOJICHIB Pachyphoca spp. 1 Pontophoca sarmatica. BonHouac
BiH BiApI3HAETHCA Bin Pontophoca sarmatica 3a 6ynoBoro aiadiza CTETHOBOI KiCTKH.
Hassuicte B ckeneri MCFFM V-150 kictok 3 Mmaibke yCiX YacTHH CKelieTa Ta
yHIKaJIbHa KOMOiHa1is ciHamoMop®diil yepena J03BOJIMIIA OMKCATH Ha OCHOBI LIOTO
eK3eMIUIsIpa HOBHM pifl Ta BUA Paratethyphoca libera y cknani miapoauau Phocinae.

Vuikansaumu s Phocinae cinanomopdisimu Paratethyphoca libera € HasiBHICTb



HaJOpOITAIBHOTO BIIPOCTKA B 3aJHIA YacTHHI JOOHOI KICTKH, Ta JIOBra BiJIHOCHO
yeperna 1uiedoBa Kictka (88% Bin floro AoBxuHM). Manuii ropOOK TI€40BOT KICTKH,
AKUI HUKYE MPOKCHUMAIBHOTO Kparo IUIEYOBOi KICTKM Ta IUIABHUNA TUCTAIbHUMN
nepexig JeabpTonoAioOHoro rpedeHst BiApi3HsOTh Paratethyphoca libera Bin ycix
cyuacHux Phocinae. HasBHicTh 100Ope PO3BHHEHOTO BHCTYIY HIKHBOI IIETCIH
TakoX BiApi3Hse Paratethyphoca libera Bia Oinbinocti Phocinae okpim Erignathus
barbatus. Hu3zpka HajoCTHaA sMKa JomaTKu Biapi3Hse Paratethyphoca libera Bin
o6inpmocti Phocinae (3a BuHATKOM fesikux TroseHiB [lapaTeTicy), mpoTe BUTHYTHI
KpaHIaIbHUN Kpall JjomaTku BinpisHsie Paratethyphoca libera Bin Pachyphoca
(NMNHU-P 64-707).

TroneHb 3  HWKHBOCAPMATCHKUX  BIAKIAAIB  YKpaiHu  (EK3eMIULIp
MWGUW/Z1/99/065) nanexuts n0 Phocinae, Ta BiH MOpQoOJIOTIYHO MOAIOHMIA 10
JESKUX CIIPABKHIX TIOJEHIB 3 KOHKCHKHUX 1 HIDKHbOCApMAaTChKUX BiAkIaAiB Kaparie,
Kazaxcras.

Uepenu Paratethyphoca libera ta nesxux exzeMmuisipiB Monachopsis pontica
MarTh CTEPTI KOPOHKHU 3YyOIB, 110 MOXE CBIIYUTH MPO BCMOKTYBAJIbHY CTPATET1IO
3axOIUIeHHs 37001yl (K y cyuacHoro Erignathus barbatus).

Jesxi Mmopdooriaai 0coOIMBOCTI CKeseTa MiolleHOBHX TroyieHIB Ilaparericy
(Taki sSIK JOBrUM NeabTONOAIOHUN rpeOiHb IIIeU0BOI KICTKU Y Monachopsis pontica)
MOXKYTh OYTH aJIalTaIfi€ro JIjIs KOMIIEHCaIlli BaXKKOTO OCTEOCKIEPOTUYHOIO CKeJIeTa,
KU MOJKJIUBO € CHaJKOM BiJ] MPEAKIB, SIKI €BOJIOIIOHYBaId B YMOBaX BHUCOKOL
COJIOHOCTI.

VY chopaBkHIX TIOJNEHIB HaWOUIbIIAa MIXKBHJAOBA MIHJIUBICTH B MOPQOJIOTIi
MJIEYOBOT KICTKU CIOCTEPIra€ThCsl y JIOBXKHUHI JACNBTONOAIOHOTO TpedeHs, Horo
IUCTATbHOMY Tepexoi y aiadi3, BUCOTI MaJOro Ta BEIUKOTO TOpOKIB BiIHOCHO
TOJIOBKM IIleda Ta 3arajibHid (Qopmi KICTKM. MIHIMBICTh CTErHOBOi KICTKU
CIIOCTEPITAETHCS B PO3MIpax MEAIaIbHOIO Ta OIYHOTO HAJABUPOCTKIB, YBITHYTOCTI
6okoBoro kparo miadiza. Ili o3Hakum MOTPeOYIOTh MOMANBIITUX JOCIIIKEHb IS
BUKOPUCTAHHS B MallOYTHIX TAKCOHOMIYHUX poOO0Tax. TakCOHM CIPaBKHIX TIOJICHIB,
K1 OyJu B IIEHTP1 yBaru 11i€i podotu, a came Paratethyphoca libera Ta Monachopsis

pontica, y (HUTOTEHETUYHOMY JIE€pEeBl1 3HAXONATHCS cepen cydacHux Phocinae abo



O0ym3bKko 70 HUX. Tak, B aHaJi31 MaKCUMaJIbHUX MapciMoHi Monachopsis pontica
po3TamoBaHuil K cecTpuHChbKHU TakcoH no Cystophora cristata ta Erignathus
barbatus, Tonl sSx B Neskux aHamizax Paratethyphoca libera yTBOpIOE Kiamy i3
Cystophora cristata.

HaykoBa HOBHM3Ha mossrae B aHaiizi mopdoorii Monachopsis pontica Ha
OCHOBI MaTepiaiiB, 10 MOEAHYIOTh KpaHIaJbHUM Ta MOCTKpaHIaIbHUN MaTepiai, a
TakoX B a”ami3l mopdosorii ckenera MCFFM V-150, Ha OCHOB1 SKOTO ONHCAHO
HOBHUI pin Ta Bun Paratethyphoca libera. TlpoBeneHo (GinoreHETHYHUN aHami3
TIOJICHIB pojauHu Phocidae 31 BKIIFOYEHHSM IIMX TaKCOHIB 1 IMOKa3aHO OJU3BKY
CHOPIJTHEHICTh IUMX MioleHoBUX TioJeHiB Ilaparericy 3 cywacHumu Phocinae.
Onucano paHHROCAPMATCHKOTO CIPABKHBOTO TIOJCHS 3 YKpaiHM Ta MOKa3aHo HOoro
CXOXICTh 3 TIOJIGHSIMH 3 KOHKChbKMX BimkimaniB Kazaxcrany. IlpoBeneno
MOPIBHSJIBHUN MOP(OJIOTITYHUNA aHAI3 ASSKHUX MaxiOCTEOCKIEPOTUYHHUX TIOJIEHIB 3
[Taparericy (Pachyphoca spp., Pontophoca sarmatica, Phoca bessarabica).
BusiBiieHO cuiibHY CTepTICTh 3y01B y Paratethyphoca libera Ta Monachopsis pontica
1 BUCYHYTO TIIOTE3y NP0 BCMOKTYBAJIbHY CTPATET1I0 3aXOIUIEHHs 310014l B HUX. Ha
OCHOBI JIOBKMHU TIJICYOBO1 KICTKH PO3paxOBaHO MOBXKUHY Tisa TiojeHiB [laparericy,
a TAaKOX TMEPEBIPEHO BHUCYHYTI paHillle 1HIIMMHU aBTOPAMU HPUIYILIEHHS II0J0
TOBXWHU TiJIa HAMMEHIITUX MIOIIEHOBHX TIOJICHIB, TIPEJICTABHUKH SIKUX Monachopsis
pontica ta Praepusa procaspica BUSBWINCH OJHUMH 3 HaWMEHIIUX CIPaBKHIX
TIOJIEHIB B €BOJIIOLIMHIN icTOpii wLi€i rpynu. BUCyHYyTO rimoTe3n moao0 NpHYUH
MaxioCTEOCKIIEpPO3y CHpaBkHIX TroyieHiB [lapatericy Ta nesakux mopdoiaoridHuX
ananTauiit Monachopsis pontica 10 3MIHHUX YMOB CE€pPE€JIOBHUIIIA.

[IpakTr4Ha HIHHICTH POOOTH MOJISITAE B TOMY, IO ii Pe3yabTaTU JO3BOJISIOThH
PO3IIUPUTH PO3YMIHHS TAKCOHOMII CITPaBX HIX TIOJICHIB, TJOTIOMOT'TH 13 BU3HAYEHHSIM
HOBUX Ta T[EPEBU3HAYEHHSIM CTapuX MarepiaiiB, YJIOCKOHAIUTH PO3YMIHHS
aJanTalii CIpaBXHIX TIOJSHIB IO 3MIiH CEPEIOBHIINA Ta MICIIE CIPABXKHIX TIOJICHIB
[TapaTeTicy Ha eBoJIIOLIIITHOMY JepeBi crpaBxkHiX TroseHiB. 1o cBoerwo ueproro
JT03BOJISIE€ TTOKPAILTMTA MaOyTHI peBi3ii MIOIIEHOBUX TAKCOHIB CIPABXXHIX TIOJICHIB, a
TaKOX po30yayBaTH OCHOBY JUISI MaOyTHIX JOCIHIKEHb IXHIX €KOJOTIYHUX HIII,

jJokoMollii Ta amantarii. [lokazanmii Onu3bkuil 3B’s130K TrojieHIB [lapateticy 13



CyYaCHUMHM TaKCOHAMU JI03BOJISIE€ MOKPALIUTH PO3YMIHHSA X MOXOKEHHS Ta MUISXU
ix posceneHHs mo TwiaHeti. B mpomeci pobotu Oyno orumdpoBaHO MaTepianu
Cy4aCHHX Ta BUMEPJIUX JIACTOHOTHX 3 (DOHMIB Ta KOJIEKIIi HAYKOBHX YCTaHOB Ta
MYy3€iB, 1110 OKpaIlye JOCTYIHICTh 0 MaTepialiB AJiI HAYKOBOI CIUIBHOTH, CIIPUsIE
30epeKeHHI0 KOMii TUMOBUX €K3EMILUISPIB Ta BAXKJIMBUX MOPIBHUIBHUX MaTepialiB,
a TaKOX BIJKPHUBAE MOXKJIMBOCTI IS BUKOPHUCTAHHS HOBITHIX METOJIB aHAII3y
MopdoIiorii KICTOK CIpaBXHIX TIOJICHIB. Marepiaiv, oTpuMaHi B X0Ji POOOTH,
MOXKYTh OyTH BUKOpPHUCTaHI /U1 BUKIaAaHHA KypciB «I[laneozoomnoris», « EBomroriiina
Mopdororis», «OcHoBU ¢inoreHii TBapun» Ta «PoboTa 3 BUKOIMHUMH MaTtepiaiamu
Ta 1X KOHCEpBallis», a TaK0oX [ MIJACWIEHHS CIIBOpPAall MDK HayKOBUMU
yCTaHOBaMH.

KirodoBi cioBa: crnpaBkKHI TIOJICHI, €BOJIOLNISA, MOPQOJIOris, TaKCOHOMIS,

¢1norenia, reomerpuyHa Mmoppomerpis, [lapareric, MioneH.



ANNOTATION
Otriazhyi P. A. Morphological evolution of true seals (Phocidae Gray, 1825)

from Paratethys. — Qualifying scientific work printed as a manuscript.

The dissertation for a scientific degree of the Doctor of Philosophy on a
speciality 091 — «Biology». I. I. Schmalhausen Institute of Zoology, National Academy
of Sciences of Ukraine, Kyiv, 2025.

The dissertation work 1s dedicated to the identification of morphological features
of the skeleton of Paratethyan true seals, the analysis of morphology and phylogeny
based on descriptions of new specimens from Miocene deposits from Ukraine,
Moldova and Kazakhstan, the establishment of ecological features of Paratethyan true
seals and their phylogenetic relationships with modern seals. Over the past two
centuries, 19 nominal species of true seals have been described from the territory of
the Central and Eastern Paratethys. This diversity requires analysis and discussion
based on modern knowledge and with the usage of modern methodology, in particular
morphometric and phylogenetic methods. Thus, the aim of this study is to identify the
features of the morphology of true Paratethys seals in ecological and phylogenetic
contexts.

The research was done at the I.I. Schmalhausen Institute of Zoology of National
Academy of Sciences of Ukraine, as well as with the support of the University of
Fribourg (Switzerland) and the JURASSICA Museum (Porrentruy, Switzerland). The
research was conducted on materials from collections of scientific institutions and
museums in Ukraine, Austria, Georgia, Denmark, Kazakhstan, Moldova, Poland,
Romania, Hungary, and Switzerland. A total of 140 fossil specimens of true seals
(Phocidae) were analysed. The studied specimens originate from the Miocene,
specifically from its regional stages — Badenian, Sarmatian (sensu stricto) (Central
Paratethys); Konkian, Sarmatian (sensu lato) (Eastern Paratethys). Skeletons of
modern true seals, a total of 40 specimens, were also used for comparison and analysis.

Research methods — bone measurements, 3D surface scanning, 3D geometric
morphometry, estimation of body length based on power regression, phylogenetic
methods. 3D geometric morphometry was made in 3D Slicer software and its module

SlicerMorph. Phylogenetic analysis was made in TNT 1.6 software (based on a



morphological matrix) and BEAST 2.5 (based on a combined morpho-molecular
matrix).

The study of associated Monachopsis pontica specimens, which combine cranial
and postcranial material, shows that they have morphological features, which was
previously described for Monachopsis pontica, in particular the structure of the nasal
bone. This confirms the taxonomic status of Monachopsis pontica, and the analysis of
these specimens allows us to update its diagnosis. Monachopsis pontica differs from
other seals of the subfamily Phocinae by the thin posterior part of the nasal bone, the
long maxillary part of the rostrum, the ventral edge of the zygomatic arch located above
the alveoli, and the long deltoid crest of the humerus. The similar size of the fourth
premolar and the first molar distinguishes Monachopsis pontica from all Phocinae
(except Histriophoca fasciata), and the swollen palatine process of the maxilla
distinguishes it from all Phocinae (except Hi. fasciata and Pusa sibirica). The greater
tubercle of the humerus, which is higher than the proximal edge of the humeral head,
distinguishes M. pontica from most Phocinae (except Hi. fasciata, Pagophilus
groenlandicus, and Erignathus barbatus). At the same time, Monachopsis pontica
differs from Neogene Phocinae by: a strongly expanded tympanic vesicle; a lesser
tubercle of the humerus is located above the proximal edge of the humeral head. The
upper fourth premolar and first molar are double-rooted with a diastema between them.

Found in middle Sarmatian sensu lato deposits of Moldova, the skeleton
MCFFM V-150 has a humerus similar in shape to some humeri of the Middle
Sarmatian seals Pachyphoca spp. and Pontophoca sarmatica. At the same time, it
differs from Pontophoca sarmatica in the shape of the femoral diaphysis. The
specimen MCFFM V-150 includes bones from almost all parts of the skeleton, and it
has a unique combination of skull synapomorphies, which allowed a description of a
new genus and species Paratethyphoca libera in the subfamily Phocinae.
Paratethyphoca libera has synapomorphies unique to Phocinae: the presence of a
supraorbital process in the posterior part of the frontal bone and a long humerus relative
to the skull (88% of its length). A humeral lesser tubercle is below the proximal edge
of the humerus, and a smooth distal transition of the humeral deltoid crest distinguishes

Paratethyphoca libera from all crown Phocinae. The presence of a well-developed chin



prominence also distinguishes Paratethyphoca libera from most Phocinae except
Erignathus barbatus. The low supraspinous fossa of the scapula distinguishes
Paratethyphoca libera from most Phocinae (except some Paratethys seals), but the
convex shape of the scapular cranial margin distinguishes Paratethyphoca libera from
Pachyphoca (NMNHU-P 64-707).

Described early Sarmatian skeleton MWGUW/ZI1/99/065 belong to Phocidae
and are morphologically similar to some true seals from Konkian deposits of
Kazakhstan.

Skulls of Paratethyphoca libera and some specimens of Monachopsis pontica
have worn tooth crowns, which may indicate a suction prey capture strategy (like in
modern Erignathus barbatus).

Some morphological features of Paratethyan seals skeletons (e. g. long deltoid
crest of humerus in Monachopsis pontica) could be an adaptation to heavy
pachyosteosclerotic skeletons, which could be a legacy from ancestral forms, which
evolved in high salinity conditions.

In true seals the largest interspecific variability of humeral morphology is
observed in the length of the deltoid crest, its distal transition to the diaphysis, the
height of lesser and greater tubercula to the height of the humeral head and its general
shape. Variation of femoral morphology was observed in the size of medial and lateral
epicondyles, and a concavity of the lateral edge of diaphysis. These features need
further studies to use them in future taxonomical works. Phylogenetic analysis shows
that taxa of true seals, which were under focus of this study (Paratethyphoca libera
and Monachopsis pontica), are located close to or among modern Phocinae. Thus, in
maximum parsimony analysis, Monachopsis pontica was placed as the sister taxon to
Cystophora cristata and Erignathus barbatus, while Paratethyphoca libera made a
separate clade Cystophora cristata in some analysis.

The scientific novelty of the study consists of a morphological analysis of
Monachopsis pontica based on associated materials, which include cranial and
postcranial parts, and in a morphological analysis of skeleton MCFFM V-150, which
become a base for the new genus and species Paratethyphoca libera. The phylogenetic

analysis of the Phocidae family was made, with the inclusion of these Paratethyan taxa



and showed their close relationship to modern Phocinae. Described early Sarmatian
true seal from Ukraine and showed its similarity with Konkian deposits of Kazakhstan.
A comparative morphological analysis was made for some pachyosteosclerotic
Paratethyan seals (Pachyphoca spp., Pontophoca sarmatica, Phoca bessarabica).

The severe teeth worn were detected in Paratethyphoca libera and Monachopsis
pontica, and a hypothesis has been put forward about their suction prey-capturing
strategy. Based on the length of humeri, the body length was estimated for Paratethyan
true seals, also previous body size estimations of the smallest Miocene true seals were
reviewed. Among them, Monachopsis pontica and Praepusa procaspica appear to be
one of the smallest in the evolutionary history of true seals. Hypotheses were put
forward about reasons for Paratethyan seals’ pachyosteosclerosis and some
morphological adaptations of Monachopsis pontica to changing environmental
conditions.

The practical value of the study is in fact, that its results allow us to expand the
understanding of the taxonomy of true seals, to help with the description of new and
redescription of old materials, to improve understanding of true seals’ adaptations to
changing environment and place of Paratethyan true seals on the Phocidae
phylogenetic tree. These allow to improve future revisions of Miocene true seals taxa
and build a base for further studies of their ecological niches, locomotion and
adaptations. There was shown the close relationship between Paratethyan seals and
modern Phocinae, improved the understanding of their origins and ways of planet
colonisation.

In the process of work, materials of modern and extinct pinnipeds from the
collections of scientific institutions and museums were digitized, which improves the
accessibility of materials for the scientific community, contributes to the preservation
of copies of type specimens and important comparative materials, and opens up
opportunities for the use of the latest methods to analyse the morphology of Phocidae
bones. Materials obtained during work may be used during the next teaching courses:
“Paleozoology”, “Evolutionary Morphology”, “Basics of Animal Phylogeny” and
“Work with Fossil Materials and Preservation”, and to strengthen cooperation between

scientific institutions.
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