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ITOKPOBHBIE ITPMIATKH ITIO3OHEIOP CKUX ITTULIETA3OBBIX
OIUHO3ABPOB 3 3ABAVIKAJIbA U TIPOBJIEMA ITPOVCXOXKTEHU A TTEPA*

O6c¢y>x/eHo sHauYeHMe TIOKPOBHBIX IPU/JATKOB, 0OHAPYKEHHBIX Y TIO3JHEIOPCKUX HPefCcTaBUTe-
7ell NTUIeTa3OBBIX ANHO3aBPoB TakcoHa Ornithopoda us mectonaxoxpenusa Kymiapa (3a6aitka-
nbe). XapaKTepHBII /I HUX TUII IOKPOBHBIX IPUATKOB — IIETUHKOBAA Yellysd — KBamnQuiumpo-
BaH KaK MPOMEXYTOUHbIN MeX/Iy OOBIYHOI Yellryeil IPECMBIKAIONIMXCA M HePOM JHO3aBPOB /N
. IIpefioykeHa IMIoTesa MPOUCXOXK/IEHNA Mepa Iy TeM MPOCTPaHCTBEHHOTO M3MEHEeH A e THH-
KOBOII yemryn. bubmorp. 10 Hass. V. 1.

Kmouesvie cnosa: nunosaspel, Ornithopoda, mosgusas 1opa, 3abaiikanbe, Poccus, meTnHKOBas
YeInys, mepo.
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SKIN APPENDAGES OF THE LATE JURASSIC ORNITHISCHIAN DINOSAURS FROM
TRANSBAIKALIA AND A PROBLEM OF THE FEATHER ORIGIN
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We discuss the evolutionary significance of integumentary remains discovered in the late Jurassic or-
nithischian dinosaurs of the taxon Ornithopoda from the Kulinda locality (Transbaikalia). The fossil
finds demonstrate an uncommon type of skin appendage — the bristle scale. It represents an interme-
diate stage between the reptile scale and the dinosaur and bird feather. The hypothesis of the origin of
the feather from the spatially changed bristle scale is proposed. Refs 10. Figs 1.
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KnroyeBoii B IefiCTBYIOMIEI CHCTEME B3I/IAOB Ha 3BOIIOLMIO IVTHO3ABPOB SAB/AETCS
TUIIOTe3a POACTBa Teporod u nTul. Oco6eHHO yOequTeIbHOI OHA II0Ka3alach BMeCTe
C OTKPBITMAMM, HadaBIIMMuUcA o4ty 25 net Hasaj B CeBepo-Bocrounom Kutae, cke-
JIETOB paHHEMEJIOBbIX TePOIIOf, C OCTaTKAMM ITOKPOBOB B Blie YAIMHEHHBIX IPUIATKOB,
B TOM 4NCJIe TIePbeB ITUYbEro TUIA. B TMIIYHOM BUJie Y ITUIL IIepo MMeeT IVIMHApIde-
CKO€ OCHOBaHIe, KOTOPOe MePEeXOAUT B CTepP>KeHb, MOJAEeP>KIBAIOIINIT OIlaXajIo U3 Clie-
IUIEHHBIX JPYT C ApyroM 60pofoK. [Iyis mepa NTHI] yCTAHOB/IEHbI 3alMTHAS, MEXaHOPe-
LIeNTOpHAsA, IeMOHCTPALMOHHAA, TEPMOU3O/IALMOHHAA U onéTHas GyHkuyu. OHu xe
CBOJICTBEHHBI 1 IyHO3aBpaM. COMHEHIe BbI3bIBAET TOBKO CIIOCOOHOCTD K 3ppexTus-
HOJI TEpMOM3O0/IALINM, KOTOPas Y IITUL] BO3HUK/IA C Pa3BUTHEM IIOf, IOKPOBHBIMI TE€PbsI-
MU IIyXOBOTO C710s1. Takoro codeTaHus MepbeB y [UHO3ABPOB He BLIABICHO.

TpaguIMOHHO CYMTAETCA, YTO PO MPOUCXOAUT OT YeUIy! NPeCMbIKAIOLINXCH, M0-
CKOJIBKY Y IITMI] Ha CaMOM Ha4a/JIbHOM 3Talle 3a4aTOK Ilepa OQOpMIIAeTCS KaK YelIysl.
[lanee oH morpysxaeTcsi KpasMu B IIyOMHY KOXKM U 3aXBaTbIBaeT BHYTPb Ce0s y4acTOK
Me30/IepMBI € cocyaamu (depe3 HUX 3aTeM OYAYT HOJ/ep>KMUBATbCS POCTOBbIE HPOLeC-
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cbl). BepxHss yacTh BHyTpeHHero cinost Oyayiero nepa anddepeHunpyeTcs Ha Cepuio
BBICTYIIAOIMX BHYTPb IPeOHell, yJacTBYIOLINX B Ipoljecce obpazoBanus 60popok [1,
2]. Ilepo Takxe IpU3HAETCS IBOTIOLVIOHHBIM HOBIIECTBOM, KOTOPOE CIIOKUIOCH U3 Ce-
pur 3MOPMOHANBHBIX ¥ MOPGOTIOrMYecKnx «13006petennit». IlocmenoBaTenbHOCTD 1IO-
ABJICHUA TIIOCIIEAHUX O6IJI‘IHO BUINTCA B COOTBETCTBUU C XOIOM pa3dBUTUA OTHE/IBHOI'O
nepa y nrull. [laHHbIe IO TOKpOBaM AMHO3aBPOB, KaK CUMTAETCH, 9TOV KapTUHE He IPo-
TUBOpeYar.

Y [IUHO3aBPOB M3BECTHO OKONO JieCATKa MOPQOTUIIOB YAIMHEHHBIX MTOKPOBHBIX
CTPYKTYP [3, 4]. VIx 60/bliIast 4acTb MMeeT CTepKeHb, KaK y Iepa ITUYbero TUIIA, a MEeHb-
II1asg — COCTABJIAET CTPYKTYPHI, KOTOPbIe THOIZIA Ha3bIBAIOTCA «HECTEPYKHEBBIM MEPOMY.
B uwmcno OCIE€JHNX BKIIOYAIOT HUTEBUHBIC 06pa3OBaHI/IH, IIO/Ty4YMBIINE Ha3BaHNE
«IIPOTOIIEPO», U1 MYYKN (Mapasie/IbHble WM PACXOAAIINECs paiuaaIbHO) BOTIOKOH C 00-
MMM OCHOBaHMeM. HecTepykHeBble IIPOM3BOJIHbIE VIMETN MECTO He TOJIbKO y TepOIIOf,
HO /1 y ITULIETa30BBIX AMHO3aBPOB. Y TeTepOJOHTO3aBPI, [5] OHM BBIITIAAAT KaK IPOTO-
Hepbs, a Y ICUTTAK03aBpI, [6] MMeny BUA yAIMHEHHDIX e TUHOK. CBSA3b HECTEP>KHEBBIX
CTPYKTYP APYT C APYTOM M CO CTPEKHEBBIMI TUITAMU HesACHA.

CoBpeMeHHbIe TIpeCcTaBIeHNsi 00 9BOTIONNU IOKPOBOB [MHO3aBPOB MOTYT OBbITh
IOIIO/THEHBl MaTepHanaMyl M3 OTKPBITOTO HECKOBKO JIeT Hasaj Ha Tepputopun 3abaii-
Kajnbckoro kpas Poccum mecronaxoxjennsa Kynmupa. OcHOBHaA 4acTb OpraHMYECKUX
OCTaTKOB 37IeChb IPMYpOYeHa K OTIOKEHMAM YKYPeiCKOJ CBUTBI, MMeIOlIeil 03epHbII
TeHesVC 1 IPeANONOKUTeIbHO TUTOHCKMIT Bo3pacT [7]. Hanbonee maccoBoii rpymmoi
KUBOTHBIX B Kymuupe siBnsiorcss nrurerasoBele guHo3aBpsl (Ornithischia), kotopsre
IpUHAIEXaT ABYM BuzaM TakcoHa Ornithopoda: Daurosaurus olovus (Hypsilophodon-
tidae; puc. 1, I a) u Kulindapteryx ucureicus (Jeholosauridae) [8]. Vx naxonku B Kynuupe
IpelCcTaB/IeHbl B BUfIe OTIIEYaTKOB Ha MOPOJie M30/IMPOBAHHBIX KOCTel, HEPeIKO COIIpO-
BOXKZAIOLIVXCSI TOKPOBHBIMM 00pa3OBaHMSMMI B BUJle Yellyil, BHEIIHWI Kpail KOTOPBIX
paciIerIéH Ha HeCKOIBKO MOTIOCOK — «IeTMHOK» (puc. 1, Ib, ¢). DTOT T KOXKHBIX IIpK-
IaTKOB Ha3BaH HAMI «IleTMHKOBas veunys» [9, 10]. PaHee y nTuiieTa30BbIX JUHO3aBPOB
OH He OTMevascs.

Ha o6pasiax IjeTMHKOBBIE YeLIyy IpefCcTaBlIeHbl U30IMPOBAHHO WU 00Pas3yioT
OKpy’Xamme KOCTU Ae€pMaibHbI€ II0JIA. «HleTI/IHKI/I» BCerga ABIAKTCA IIPOMOJIKEHN-
eM oO1iero ocHoBauus. [locienHee mpefcTaBseT coOOIl TOHKYIO IUIACTMHKY C OKpPY-
IJIBIM IIPOKCUMMA/IbHBIM KpaeM. Ee mmpuHa kome6metcst ot 2 1o 6,5 MM, a pacCTOsIHUe
OT MPOKCUMAJIBHOTO 0 Pa3BeTBIEHHOIO AUCTA/JIbHOTO Kpas COCTAB/IAET OT 2 10 5 MM.
CoOOCTBEHHO LETUHKU UMEKT umpuHy 0,1-0,3 MM 1 Tommuny go 0,03 mm. [Innna He-
KOTOPBIX U3 HUX KOXOAuT Ko 72 MM. Ha o6pasiax BcTpeyaroTcs deryn ¢ 3-8 mieTHHKa-
M1, XOTsI Hanbojiee pacpoCTpaHeHHbI BAPUAHT COfIeP>KUT 3—4 meTUHKY. VMeeT MecTO
" MOHOIIIETMHKOBBIN BapMaHT, COOTBETCTBYOIINIT IIpoTonepy. 1o 1jBeTy ImeTMHKOBBIE
Yeuryyu BCerfa OTIMYAIOTCA OT HOPOZbI. YCTAHOB/IEHO HECKONbKO BapMAaHTOB OKPACKIL:
TeMHas, JIByL[BeTHas U HeompeneneHHas (puc. 1, I ¢). MakcumanbHas TUTMEHTALUS
B OIBYLIBETHOM BapMaHTE IIPUXOAUTCA Ha 6a3aany10 YaCTb M OCHOBAHUNE IIETUHOK.
Hamn mpepmonaraetcsi, 4To Takas OKpacka 00YCIOB/IeHA pacHonoXKeHreM 0a3aabHOTO
ydJacTKa B JlepMe.

B 1memoM IIeTMHKOBBIE Yellly HAallOMMHAIOT HeCTEep>KHEBble MOKPOBHbIE NPUIAT-
KI TEpOIIOJ, HO OT/IMYAIOTCA OT HUX YIUVIOIIEHNEM 11 HEMHOTOYVIC/IEHHOCTDIO IIIETHOK.
JlaHHbBIE O pa3HOI JIMHEe LIETUHOK, IMOTPY>KeHU!U LIeTMHKOBBLIX Yellyil B IepMYy U UX
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IToKpOBbI TO3THEIOPCKMX AMHO3aBPOB M3 MecToHaxoxaeHnsa Kymuupa B 3abarikanbe (I) u pexoH-
CTPYKIVS 9BOJIIOLMOHHOTO IIpe0bpasoBaHmsl Yelryy IpecMbIKatomuxcs (4, b) B mepo (f) depes crapuio
wetnHkooit yerryn (II), mpescraneHHyio Tpemsa MmopdoTumnamu (c—e):

I — HeKOTOpble CTPYKTYPHBIE [IETA/IN: d — PEKOHCTPYKIMSI KOHTYpa Te/la [0 CKeJIeTy [jaypo3aBpa
(Daurosaurus olovus), ¢ y4eTOM yIMHEHHBIX IOKPOBHBIX IIPUATKOB; b — OTIIEYaTKV Ha OPOJe IIeTHH-
KOBBIX U€LIYif; ¢ — BapMAHTbI CTPOEHVISI I OKPACa M[ETHKOBBIX YeLIYIL.

M30/IMPOBAaHHOM 3aXOPOHEHMY HaBOJSAT HA MIPEIIOIOKEHNE O TOM, YTO IIOKPOBHbIE 00-
pasoBaHMA y KyIMHAUIICKMX OPHUTOIOA O0JIafamy IpOJIOHIMPOBAaHHOI (asoil pocTa
U BBITIAZIEHVIEM TP JIMHbKe. DTH IeTa/I I03BOJIAI0T IPeACTABUTD EeTVHKOBYIO YeITyIo
MOP(OTHUIIOM, IIPOMEXXYTOUYHBIM MEXY IPOCTOI YelTyell U IIepOM.

Cpeny MOKPOBHBIX OCTATKOB OPHUTOIOA M3 KymnHAbI 0OHApPYKMBAIOTCS IIETHH-
KOBBIE Yellyn, o0majjaiomye fyrooopasHbIM B Ce4eHMM M3rMOOM MX OCHOBaHUIL JTa
IPOCTPAaHCTBEHHAs! 0COOEHHOCTD HATANKMBaeT Ha JOMYyIeHne 00 9BOIOIOHHOI Ipe-
€MCTBEHHOCTY OOCY>KIaeMBIX IIOKPOBHBIX IIPUAATKOB 1 Hepa. Hampumep, mponcxox-
[leHVe IIaBHBIX 0COOEHHOCTelT IIOCTIeTHET0 MOXeT OBITh CBSI3aHO C IpeoOpasoBaHMeM
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I[eTUHKOBOJ YeLly1 B TPYOKOBUIHYIO CTPYKTYPY. TyOy/IsApHOCTD OOBSACHSET NOSIB/ICHNE
OYMHA, KOTOPBI, TAKUM 00pa3oM, OKa3bIBaeTCsl TOMOJIOTOM OCHOBAHUS IIETHHKOBOI
Jeuryy. B 9ToM c1ydae 1IeTMHKM TOMOJIOTMYHbBI 00OpOAKaM Iepa.

Ilermouka mpeo6pasoBaHuMil Ha IIyTM BOSHMKHOBEHMs Iepa BBIIJIIAUT CIEAYIOLUM
obpasom (puc. 1, II). Ha mepBom aTame IpoMCXOANUT BbIJje/leHNe Ha Yelllye FepMIHATIB-
HOJI 30HBI, CBSI3aHHOJ ¢ GOPMUPOBaHMEM Le TMHOK. [lapasie/ibHO YI/IMHEHNUIO [Ie TMHOK
UJieT TOrpy)XeH1e 6asajbHOrO Kpas Yellyy BIIYOb JilepMbl, BUAVMMO, /sl yBeINYEeHNs
MEXaHMYEeCKON YCTOMYMBOCTH YI/IMHEHHOM CTPYKTYPbl. Brionornyeckas npuyunna Takmux
M3MeHEeHMIT MOT/Ia OBITh CBSI3aHA C OTKA30M OT TEPUONNIECKON ¥ CIIOIIHON TUHBKI,
YCUJIEHVEM MEXaHMYECKOJ 3allNUThI ¥ COMAaTUYECKON YyBCTBUTEIbHOCTU. BTopoit sTan
B IIpefjIaraeMoll peKOHCTPYKIMM SB/IsieTCsl Kino4eBbIM. OH cBsA3aH ¢ GOopMMpOBaHUEM
TYOY/IAPHOCTH LI TUHKOBOM Yernyn. Ha TpeTbeM 3Tare BO3HUK/IN CKIAIKM MajIbIIATie-
BOT'O C71051 ITyTeM OOKOBOTO C/IVSIHISI 30H 6a3a/IbHOTO POCTa IeTUHOK. B pesynbrare BO3-
HUK/Ia BO3MOXKHOCTb GOopMMpoBaHus 60ponokK. B cokpauienHOM Buzie 3TOT MOpdorenes
COXPaHMJ/ICA y IIepa NTULL.

He nckio4eHo, 4T0O nepbsl BO3HMKA/IM B 9BOJIIOLI Pa3/IMYHbIX IPYIIIL AVMHO3aBPOB
u nTuI HesaBucuMo. Ha aTo ykassiBaeT 60sbloe pasHoOOpasie ux TUIIOB B paMKax Te-
POIIOK, a TaKXKe JOCTAaTOYHO MPOCTON MeXaHM3M IpeoOpasoBaHys MopdoreHesa derryn
B MopdoreHes mepa.
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