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Pedepar:

1. B pucepTauii Briepie gOCIiIKeHO riCTOJIOTiYHYy OyA0BY JOBIMX KiCTOK NTAaXiB BUKOIHOTO POy
Odontopterygiformes Ta ii 38’130k 3 iXHiM1 6i0JIOTTYHUMU, 30KPEMA €KOJIOTIYHUMU, OCOOINBOCTIMHU. JJOCTiIKEHHS
IIPOBENIEHO Ha MaTepiai 3 KoJsekii HalioHanbHOro HayKoBO-TIpupogHudoro myseto HAH Vkpainu. Llent marepian
3HalIeHUi1 B €01]€HOBOMY (HIKHBOJIIOTETCbKOMY) Miclie3HaxoKeHHi IkoBe (JIyraHncbka 06s1acTb) i IpeAcTaBisie

nBa Bunu: Lutetodontopteryx tethyensis Mayr et Zvonok, 2012 ta cf. Dasornis sp.. OnucaHo MiKpOCTPYKTYpY KiCTOK



LMX BUZIB Ta OCTEOTICTOJIOTIYHI BIIMIHHOCTI Mi’K HUMU. BUABJIEHO, 110 32 MIKDOCTPYKTYPOIO KiCTOK Lii IITaXU B
3araJibHUX pucax MoAi0HI Jo CyyacHUX IpencTaBHUKIB Neognathae: OCHOBHa Maca KOPTEKCY CKJIafieHa
rpy6OBOJIOKHUCTO-TIapajleIbHOI TKAHUHOIO (SIK [IPaBUJIO, 6€3 POCTOBHUX IIApiB), IKa 30BHI Ta BCepPeMHI BKPUTA
IIapamMy MJIACTMHYACTOI TKAHMUHY, iHOJi 3 pOCTOBMMH MapaMu. lle BKasye Ha Takull caMuil XapakTep POCTY, SIK Y
cyyacHux Neognathae (BUAKMIA PicT Ta pi3Ke B 6i/IbIIOCTI BUNAIKIB 10T0 IPUMIMHEHHS) i TIOPiBHSIHHY HOTO
TPUBAJICTb (Y MEXKax OLHOTO POKY, Ha BiMiHY BiJl nonepenHix npumnyueHs). BctaHoBieHo, 10 POCTOBI Wapu y
BHYTPIIIHbOMY 1Iapi MJIACTMHYACTOI TKAHUHU CTerHOBOI KicTku cf. L. tethyensis Binknananucs 3 nepiogom Habarato
MEHIIIE POKY, IO POOUTD iX HEPUIATHUMU [J151 BCTAHOBJIEHHSI iHAMBiIyaIbHOTO BiKY (Y Cy4aCHMX NTaxiB IJIs1 ONHUAX
BUJIiB IOBiTOMJISITIN TIPO IPUAATHICTD, a IJIs1 iHIIUX — IIPO HENPUIATHICTh 1IbOro MeToxy). CTyIiHb
PEMOZEIIbOBAHOCTI JOCIIKEHNX KICTOK Bapiloe Bif] IPAKTUYHO BiICYTHBOI [0 PAKTUYHO IMOBHOI. OCTaHHE
CIIOCTEpPIraeThCsi B OKPEMUX KiCTKax 000X BUIIB i CBiTYUTL TPO OCOOJIMBO BEJIUKUN iHAMBiAyanbHUH BiK i, MOXJINBO,
IIPO HEOJTHOPA30Be ANIEeKIaNiHHA. ¥V IesKUX KicTKax 000X BUJIiB BUSIBJIEHO YaCTKOBY PEMOI€/IbOBaHICTh APy
BHYTPILIHBOI IVIACTUHYACTOI TKAHVHU: BilOME y IITAaXiB Ta CCaBLiB, ajie HeJOCaigKeHe sBule. [IprHaiMHi B KiCTKax
MOJIOAUX OCOOUH BOHO MO3Ke OyTH 03HaKoM0 O6paky ixi. BinHocHO mBuaxuil po3sutok Odontopterygiformes poouts
MOXJIMBOIO CIIeLliai3allilo Ha )KMBJIEHHI KaJIbMapaMy — PECYPCOM, BEJIMYMHA SKOT'0 3a3BU4all CUJIbHO Bapiloe B
Me>Xax pOKy, i IKuil Halikpauie Binnosinae mopdoorii ixHix ncesno3y6is. HarpsiMok 6is1bIIOCTi KiCTKOBUX BOJIOKOH
Ta CYJUH y IOCJIiI>)KeHUX IJ1e4oBuX KicTkax Odontopterygiformes € no3n0BXHIM, a y CTETHOBUX BOHU IIPOXOISTh
IiJJ, BEJIMKMM HaxUJIOM JI0 MO3J0BXKHbOI OCi KiCTKHU. Lle y3romKyeTbCs 31 ClIOCTEPEKYBAHUM Y CY4aCHHUX NTaxiB i3
IIMPSIIOYMM TI0JIbOTOM i MOKE MaTU 6iOMeXaHiuHi MPMYMHU (HaXUJIEHICTb BOJIOKOH 0 TI03/10BXXHbOI OCi 36i/1bI1ye
MIIHICTb KICTKM CTOCOBHO HaBaHTa)K€HHSI KPyY€HHS], SIKe /bl IpUTaMaHHe I1JIeYOBUM KiCTKaM IITaXiB i3 MaXOBUM
II0JIbOTOM, HiX i3 IIMPSIOYMM), X04a iHTepIIpeTallis HallpsIMKY KiCTKOBMX BOJIOKOH SIK afjanTallii 4o HalpsIMKY
HABAaHTAXEHHS € CIipHOI0. Ha 6isbIIOCTi JOCTiI)KEeHNX KiCTOK € IIPOSIBM MiKPOCKONIYHO] 6i0epo3ii, HailyacTile

IIpe CcTaBJieHi TyHe IsIMU Bemis, TOXOoIKeHHS SKUX IOB'SI3YyI0Th i3 rpubamu a6o 1jiaHo6akTepismu. CriocTepiraioTbest
TaKOX TyHeJli HeTUII0BOi MOp(oJIorii, 1[0 BKa3ye Ha TAKCOHOMIUHY Pi3HOMAaHITHICTb OpraHi3MiB, SKi CTBOPIOBAIN
TyHeJli. BioepomoBaHiCTh KiCTOK 3acBifjuye iXHIO AOCTYIHICTh MiIKpOOPraHi3aMam HEBLOB3i MicJIsg 3arn6esli TBApUHHU i
Hece MaJIe0eKOoJIoriYHy Ta TapOHOMIYHY iHpOPMaLLiio ITPO KICTKHU Ta iXHE MiClLie3HAXOKEHHs. 3alpOIIOHOBAHO
MEeTOJ UKy BUTOTOBJIEHHS ULIi(iB, sIKa HEe BUMarae BaKKOJOCTYITHUX 3aCO0iB i po3paxoBaHa Ha OTPUMAaHHSI
Ipernaparis, o6pe NpUAaTHUX [0 NOJIsIpU3aliiiHoi MiKpOCKOIii Ta JOBrOTEpMiHOBOro 30epiraHHs. CKOHCTPY1OBaHO
o6J1agHaHHS AJ1s1 cepiliHoi Hapi3Ku TBepauX 06'€KTIB Ta 06J1aHAHHS IJ1s1 IOJIIPU3ALiiHOI MiKpOCKOTTi] i
doTosiiomMKku MiKpoIpenaparis, sike MpuaaTHe AJj1s1 POOOTH Ha HeCrelliani3oBaHUX MiKPOCKOIIAX i3
HecIleljiali30oBaHMMU 00'€KTHBaMU i 1ae MOXKJIUBICTb oTorpadysaTy Npu pisHUX HAIIPsIMKax M0JIIpU3aTOpPiB 6€3
[IOBEPTAHHS 00'€KTA, IO MOJIETIIY€e MOPIBHSIHHA Ta KOMOiHYBaHHS 3HIMKIiB. HanmcaHo nporpamHe 3a6e3ne4eHHs A1
06po6KU MikpodoTorpadiil IOYMHAIOYU 3 €TAIy «CUPUX» JAHUX i3 poTOMATPHULL.

2. In the dissertation, the histological structure of the long bones of birds from the fossil order
Odontopterygiformes and its connection with their biological, particularly ecological, features were studied for the
first time. The study was conducted on the material from the collection of the National Museum of Natural History
at the National Academy of Sciences of Ukraine. This material comes from Eocene (lower Lutetian) locality Ikove
(Luhansk region) and represents two species: Lutetodontopteryx tethyensis Mayr et Zvonok, 2012 Ta cf. Dasornis
sp. Bone microstructure of these species and osteohistological differences between them are described. It was
found that in respect to the microstructure of the bones, these birds are generally similar to recent
representatives of Neognathae: bulk of the cortex is composed of woven-parallel tissue (as a rule, without growth
layers), which is covered externally and internally by layers of lamellar tissue, sometimes with growth layers. This
indicates the same pattern of growth as in modern Neognathae (rapid growth and its sudden termination in most
cases) and its comparable duration (within one year, contrary to previous assumptions). It was found that the
growth layers in the inner circumferential layer of the femur of cf. L. tethyensis were formed with a period of much
less than a year, which makes them unsuitable for determining individual age (in recent birds, this method was
reported to be suitable for some species and unsuitable for others). The degree of remodeling of the examined
bones varies from practically absent to almost complete. The latter is sometimes observed in both species and



indicates particularly high individual age and, possibly, repeated oviposition. Some bones of both species show
partial remodeling of the inner circumferential layer: a phenomenon, described, but not studied, in birds and
mammals. At least in the bones of young individuals, it can suggest lack of food. The relatively fast growth of
Odontopterygiformes enables them to specialize in feeding on squid, a resource whose abundance usually varies
greatly within the year, and which best corresponds to the morphology of their pseudoteeth. The direction of most
bone fibers and vascular canals in the studied humeri of Odontopterygiformes is longitudinal, and in femora they
run at a greater angle to the longitudinal axis of the bone. This is consistent with what is observed in recent birds
with gliding flight and may have biomechanical reasons (inclination of the fibers to the longitudinal axis increases
the strength of the bone with respect to torsional loading, which is weaker in the humerus of birds with gliding
flight, than with flapping one), although interpreting the direction of bone fibers as an adaptation to the direction
of the loading is controversial. Most of the examined bones show manifestations of microscopic bioerosion, most
often represented by Wedl tunnels, the origin of which is associated with fungi or cyanobacteria. Tunnels of
atypical morphology are also observed, which indicates taxonomic diversity of the organisms that created the
tunnels. The bioerosion of the bones indicates their accessibility to microorganisms shortly after the death of the
animal and carries paleoecological and taphonomic information about the bones and Ikove location. A technique
for the production of ground sections for microscopic examination is proposed, which does not require hard-to-
reach means and is designed to obtain sections, well suited for polarizing microscopy and long-term storage.
Equipment for serial sectioning of hard objects and equipment for polarizing microscopy and photographing of
microslides has been designed, which is suitable for work on non-specialized microscopes with non-specialized
objectives and allows to take pictures at different directions of polarizers without rotating the object, which
facilitates comparison and combination of images. Software was written for processing photomicrographs starting
from the stage of "raw" data from the photo matrix.
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