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AHOTAII

Ipauos 1, B. Cayxosuii nyanp cobaynx (Carnivora, Canidae): onrorenes, nopis-
HEABHA Mopdonorin Ta pinoreneTnyuse 3navennn. — Pykonuc. — Jucepramis ra 3a0-
OyTId HAyKOBOTO CTYNEHA KaHmaaTa GionoriuHMx Hayk 3a ¢netiaasaictio 03.00.08 —
30010riA. — [HeTHTyT 300ntoril iM. 1. I, [IImanmeraysesa HAH Vkpainn. — KHis, 2010.

Hocnimpxeni poIBHTOK clyxoBore my3ups Caninae B oRTOreHesi 20 Buaip Ta foro ge-
diriTusaa Mepgoaorin y 30 cydacHux i 2 BHMepnux BuAis. Onepxani 1aHi CBCTABNIEHO
3 HaxeHO®W indopMalicio no aeix Canidae Ta iHRmMX Fpynax xsKux ccasnis i npoasari-
30BaHO 3HaTEHHA MOpHONIOTIT CIYXOBOrO MYIMPA U4 3'ACYBaHHA cROmMONiT cofaaux i Car-
nivora y WinoMy.

Moxazano, mo isbpapann Camivora pisSHATECA 3a KICTKOBHM CEIAJOM CHTOTHMIIAHA-
NBROT YACTHHA My3APA; ix IHTpalyNqapHi CHHYCH 1 NEPeropoiky HENOMOMOTHIRI i MOMCYTE
OGIPYHTOBAHO BHKOPHCTOBYBATHCA Y (iNloredemlli TaKcoHIB BHCOKOTO panry. Beramos-
Neno, WO CayXopuil my3Hp cobaukx yTEOPEHHI T'ATbMA KiCTKAMH, eKTOTHMIAHAIBEHOW,
POCTPANbHOSHTOTHMIIAHANBHOO, NEPIIOW i APYIOK KAyNAlbHOCHTOTHMIIAHAMEHHMH Ta
ynikansHoo At Canidae BeHTPAILHOSHTOTUMIARAMEHOW KicTkoW, OCTaHua Jac mowa-
TOK OAHOHMEHHOMY CHEYCY, AKHIH TIPOHMKAE B OTOYYIOMI KiCTKH, HOPMYIOGH CKRAIRY “0-
THPLOXKOMICHEHTHY NEPEroPONIKY CAYXOBOTO NY3MpS.

Poanopin cranin iBTpabymspHux osHak no knagax Caninae cBifaHTE NPO NEPCOCKTHA-
HiCTb IXHBLOTO BHKOPHCTOBYBAHHA B CHCTEMATHIN. CriiBeTaBNeHEAA OHTOTEHETHUHOI i Pino-
reHeTHIHO! ROCHIOBHOCTEH YKA3Y€ Ha 3HAUHY PONL TETEPOXPOHIN B €BOMIOIT CIYyX0BOro
My3HpA cobayHX.
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Knouosi cnosa: Camivora, Canidae, Caninae, buila auditiva, neperopogaka ciyxoso-
ro OyanpA, KpaHiasHa Mopgooria, NocTHATANLHKI OHTOTEHES, CBOMOLIA, CHCTEMATHKA,

Heanon J. B. Cnyxonoii my3sips neobix (Carnivora, Canidae): onrorenes, cpap-
HHTensHAA MOPhONOrHs B PuIoTeneTHISCKoe 3HaYeune. — Pykonucs. — Hduccepra-
LM HA COHCKAHME y9eHOH CTeMeHH KaHIMEaTa GROMOTHYECKNX HAYK IO CHELNAThHOCTH
03.00.08 - soonorua. — HreruryT 300m0orun uM. H. H. Imanerayzena HAH Yxpaunm.
— Kaes, 2010.

HecneniopaBE pasBUTHE CAYX0BOrC my3upa Caninae 8 oHToreHese 20 BHAOB H r0 fig-
duHFTHBHAA Mopdomorng y 30 coBpeMeHHBIX H 2 BaMepmux Buaos. [TomyucHHse gaH-
HBI¢ COTIOCTARNEHN! ¢ pmeionieiica wrdopmaniedl no peceM Canidae B ApyrHM rpynmas
XHMIMEEX MESKOMHTAIONIMX, H NPO3HAHINPOBAHO JHA9CHNHE MOPONIOTHH CTYXOBOTO My-
3BIPs JUIA BRIACHEHHA 3BOSIOLHH NCoBLX ¥ Camivora B HenoM.

IMokazano, uTo HRGpaoTpAax Camivora pasmHIAIOTCA MO KOCTHOMY COCTaBY 3HTOTH-
MIaHanEHOH YACTH FY3uIpA; HX HHYPaGYyINAPHEIE CHHYCHl H NIEPETOPOIKH HETOMOMNOTH-
9HH H MOFYT 060CHOBAHHC ACTIONBAOBATLECA B (AIOTeHEeTHKEe TAKCOHOB BBICOKOTO PaHFa.
YcTan0BNEHO, YTC CAYXOBOH My3BIph MCOBRIX 00pa3oBaH NATLIO KOCTAMH: KTOTHMIIAHA-
JIBHOH, POCTPATEHOYHTOTHMIIAHANLHOH, NEpBOA H BTOpPOil KayAalbHO3HTOTHMAAHANB-
HEIMH B YHHKAJIBHOH aid Canidae BeHTpambHOIHTOTHMIAHANEHOH KocThIO. [locHenmnss
ZACT HAMANO ONHOWMEHHOMY CHHYCY, KOTOPHIH BHENPAETCA B OKPYXalouIue KoCTH, dop-
MHDYA CI0KHYIO0 YeTHIPEXKOMAOHEHTHYIO NEPEropoaKy CIYXOBOTO y3HIPA.

Pacnpenenenne cocrosuuil MHTpaby/ApHEX NpHsAakoe 0o kaagzaM Caninae chrie-
TeNECTEYET O NEPCIICKTHBHOCTH HX HCTIOAB3OBAHMA B CHCTEMaTHKe, ConocTaBicHHE OH-
TOFEHeTHYCCKOH # (MTOTeHETHYECKOH NMOCIEROBATENBROCTEH YKaIBIBACT HA IHATHTEh-
HY1I0 POIb TeTePOXPOHMIT B 3BOIONHH CXYXOBOTO TYILIPA HCOBBIX.

Kmoueswie cnopa: Carnivora, Canidae, Caninae, bulla auditiva, neperoponka ciryxo-
BOTO 1y3Hpd, KPaHHAMbHAA MOPQOROrHA, NOCTHATATLHEIH OHTOREHEs, DBOMICLMA, CHCTE-
MaTHKA.

Ivanoff D. V, Auditory bulla of canids {Carnivora, Canidae): ontogeny, compara-
tive morphology and phylogenetic significance. — Manuscript. — Dissertation in ful-
filment of the requiremenis for the Degree of Candidate of Biological Sciences in the spe-
ciality 03.00.08 — zoology. — I. I. Schmalhausen Institute of Zoology, National Academy
of Sciences of Ukraine, — Kiev, 2010,

The dissertation is aimed at assessing the significance of the auditory bulla for the
reconstruction of phylogenetic relationships within the family Canidae and between other
higher-level carnivoran taxa. To this efid, the postnatal development and adult morpholo-
gical diversity of the auditory bulla were studied in the subfamily Caninae with a partic-
ular emphasis on the intrabullar structure. A total of 2512 dried skulls representing 30 Re-
cent and two fossil species were examined, including 314 immature skulls of 20 species
and 684 variously aged specimens with the opened bulla(e). The data obtained were com-
pared to the available evidence on the whole family Canidae and other major groups of
Carnivora.
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The canid auditory bulla does not consist of merely three independently ossifying ele-
ments as previously believed. Instead, in addition to the ectotympanic bone (shared by
Mammalia), rostral entotympanic and second caudal entotympanic (shared by Carnivora),
and first caudal entotympanic (shared by the suborder Caniformia), the auditory bulla of
Canidae includes a unique ventral entotympanic bone, an autapomorphy for the infraorder
Cynoidea.

Bony partitions in the carnivoran auditory bullae are not formed by the growth of any
bone edges into the bullar cavity as commonly dssumed. Rather than being "inflected”
bone edges, the intrabullar septa are underresorbed sites of the bullar internal surface at the
borders between the independently growing (“inflating") zones that produce separate si-
nuses within the hypotympanic space. Importantly, the initial topography of these zones is
completely (in the infraorders Aeluroidea and Cynoidea) or partiaily (in Arctoidea) de-
pends on the bone composition of the entotympanic portion of the bulla.

In canids, the septum-inducing zone is the ventral entotympanic, which gives origin to
a particular bullar compartment, the ventral entotympanic sinus. As development pro-
gresses, the sinus penetrates into and expands within the bones adjacent to the ventral en-
totympanic. This results in the formation of a compound intrabullar septum, with its an-
tero- and posteroventral parts being ectotympanic, anterodorsal part being first caudal en-
totympanic, and posterodorsal part being second caudal entotympanic.

The ventral entotympanic bone, ventral entotympanic sinus and four-component intra-
bullar septum are unique to canids and strongly support the monophyly of Cynocidea. The
other carnivoran infraorders differ not only in their patterns of entotympanic ossification,
but also in their intrabullar sinuses and septa, non-homologous to each other and to those
of cynoids: the caudal entotympanic sinus and seprum bullae shared by aeluroids, and the
transbullar sinuses and transverse septa peculiar to arctoids. This provides a sound basis
for using the intrabullar morphology in higher-level systematics of Carnivora,

The revealed characters of the intrabullar septum and ventra! entotympanic sinus are
promising for the systematics within Caninae. The polarity of septal character states, based
on the palaeontological criterion, is in general agreement with their distribution across
clades of recent phylogenetic hypotheses. The lateral extension of the anteroventral sep-
tum beneath the tympanic crest appears a reliable synapomorphy for the tribe Canini, and
the uninterrupted (ring-like) condition of the intrabullar septum is the first osteological
synapomorphy for the Chrysocyon-Speothos clade recently revealed by molecular sys-
tematics.. Morphology of the auditory buila also supponis placement of the problematic ge-
nus Nycterewses in Canini and snggests the greater taxonomic separateness of Lycalopex
vetulus and Pseudalopex sechurae from Pseudalopex s. str.; the "fennecoid” and "corsa-
coid” foxes from Fulpes s. str.; Cuon alpinus hesperius from Cuon alpinus s. str.

The ontogeny of the intrabullar septum in Caninae recapitulates the septal evelution in
the carliest canids, Hesperocyonine. However, it is rather the reverse of the phylogeny of
Caninae themselves, with their most-derived septal morphologies being paedomorphic.
This implies a significant role of ontogenetic constraints in the evolution of the canine
auditory bulla,

Keywords: Carnivora, Canidae, Caninae, bufla auditiva, intrabullar septum, cranial
morphology, postnatal ontogeny, evolution, systematics.



