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C noMo1IIpI0 CKAaHUPYIOIIEH 3JIEKTPOHHOW MUKPOCKOTUM TOJTyYeHbl HOBbIE JaHHBIE O MUKPOCTPYKTYpE
ne(MHUTUBHBIX TOKPOBHBIX ITEPhEB BCEX UEThIPEX BUMIOB caKcayIbHbIX coeK Podoces pleskei, P. panderi, Eu-
podoces hendersoni n E. biddulphi v Bocbmu npyrux sunoB Corvidae: Ptilostomus afer, Garrulus glandarius,
Perisoreus infaustus, Corvus cornix, Cyanopica cyana, Nucifraga caryocatactes, Pica pica v Pyrrhocorax pyr-
rhocorax. CpaBHUTEIbHO-MOP(MOJIOTUYECKUIT aHAJIN3 C TPUBJICYEHUEM paHee OIyOJIMKOBAHHBIX JaHHBIX O
MUKPOCTPYKTYpPE MaxOBbIX MIEPbEB 3TUX BUIOB U MOKPOBHBIX NepbeB Corvus monedula, C. frugilegus, C. co-
rax BBISIBUJI psifi criendUUIecKux A1 BUIOB CaKCayIbHBIX COEK MUKPOCTPYKTYP Mepa U pa3ainuusi MeXIy
Podoces v Eupodoces, 4TO TIOATBEPXIAeT MX POAOBOI CTATyC, BO3MOXHYIO POICTBEHHYIO OJIM30CTh C
G. glandarius u Pt. afer, a Takxe coOXpaHEeHUE aHLIECTPAIBHBIX UepT Yy P. pleskei.
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CakcaynbHble coiiku (Podoces n Eupodoces) — 310
menkue BpaHoBbie (Corvidae) yeTblpex BUIOB, pac-
MIPOCTPaHEHHbIE B ApUIHBIX U TTOJYyapUIHBIX ITYCThI-
Hax Mpana, TypkMmeHun, Y36ekucraHa, Kazaxcrana,
Kuras m Monronuu. MUx cucteMaTH4ecKHMii CTaTyc
BBISICHSIIOT Ha IMPOTSDKEHUM HECKOJIBKMX IECSTKOB
seT. CakcayldbHBIX COEK TPaIUIMOHHO OTHOCWIM K
onHOMY pony Podoces, HO Ha OCHOBAaHWM TOTO, YTO Y
obutaromnmx B CpenHeil A3uu cakcayJlbHBIX COEK
BEpPXHUE KPOIOIIUE PyJIeBbIe IIephsl YAJIMHEHBI U BbI-
CTYNalT 3a CepeauHy IIMHBI XBOCTA, MPEII0KEHO
BBIIEAATh ABa Toapona (Zarudny, Loudon, 1902).
CpenHea3uaTckuii rmoapon Podoces BKIo9aeT upaH-
ckyto — P. pleskei Zarudny, 1896 u TypKeCTaHCKYIO —
P. panderi Fischer, 1821, a uneHTpanbHO-a3MaTCKUIA
nonpon Eupodoces — moHTONnbeKyo — E. hendersoni
Hume, 1871 u xamrapckyio — E. biddulphi Hume,
1874 cakcaylbHBIX COEK. XOTSI OTMEYEHO, YTO ILICH-
TpaJIbHO-a3MaTCKKE COMKM OTJIMYAIOTCS OT CpeIHEea3 -
aTCKMX HaJIMYMeM YepPHOIO OIepeHMs Ha TOJI0BE, TEM-
HBIMU HOTaMU U OTCYTCTBHMEM YEPHOTO OKpaca Ha rpy-
JI1, OOJIBIIMHCTBO aBTOPOB IIPOIOJLKAIOT BKIIFOYATh BCE
yeTbipe Buaa B oguH pon Podoces (del Hoyo, Collar,
2016), comkass ux ¢ jJecHbIMU covikamu (Garrulus)
(Amadon, 1944). CpaBHuTtenbHasi MOpGhOJIOTHSI HEKO-
TOPBIX 2JIEMEHTOB 4Yeperia, pUCyHKa M oKpaca orepe-
HUSI B OHTOTeHe3e, (DOpMyJIbl KpbLiia, apeajioB, MECTO-
OOUTaHMI U UX UCTOPUYECKOM PEKOHCTPYKIIMM TTOKA-
3BIBAIOT, 4TO TIpenKoBas ¢popma pona Podoces BepoSITHO
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Obl1a HauboJiee TeHEePaJTM30BaAHHOM, MPOUCXOAUIa
OT APEBHUX IIpeICTaBUTEJIeii BPAaHOBBIX M OJIKE K
JecHbIM coiikaM (Garrulus) n xykiam (Perisoreus),
YeM K TPEACTABUTEIISIM NPYTUX CPABHUBACMBIX pe-
HeHTHBIX BHAoB Ilaneapktnkm. Hambonee aHiie-
CTpaJIbHBIMU MpU3HAKaMU obJagaet rpymmna Podoces,
a B mpeneiax atoii rpynnbl — P pleskei (Kosiosa,
1975). Pazamephl coek U3 3TUX ABYX I'PYNI 3HAYUTEIIb-
Ho paznuyarorcs. dnuHa tena P. pleskei paBHa 24 cM,
macca 85—90 r, P. pandery cOOTBETCTBEHHO 25 CM U
86—96r, a F. hendersoni — 28 cmu 104—140T1u E. bid-
dulphi —26.7—31.2 cm, macca camuioB 134—141 1, aca-
MoK — 120—132 r (del Hoyo, Collar, 2016), 1.c. eH-
TpaJIbHO-a3UaTCKUe caKcaylbHble COMKU KpYyITHEee
cpenHeasnaTCKuX. BhllleniepeyrciieHHbIe TPU3HAKHI
1 HeJaBHO YCTAaHOBJICHHBIE CYILIECTBEHHbIC Pa3jiv-
YpsI B XapaKTepe TeJIOABIKEHNM, 0COOEHHOCTSIX BO-
KaJIM3alli1, KOHCTPYKLIMU THE3M, SMOPUOHAIHLHOM
NTEPUIO3KCE ITCHIIOB IMMOATBEPXKAAI0T BO3MOXHOCTh
pasnelieHUs cakcayJdbHBIX COeK Ha 0oJiee BBICOKHE
TaKCOHOMMYECKUE PaHTH C BBIACICHUEM pOJa Cpe-
Heasuarckux (Podoces Fischer, 1821) m poma 1eH-
TpanbHO-a3uatckux (Eupodoces Zarudny, 1896) cak-
caynbHBIX coeK (Mnbsiienko u ap., 2018; Ilyashenko,
2018; Opaev et al., 2019).

HM3yyeHre MHMKPOCTPYKTYpbl MEPBOCTEIIEHHOTO
MaxoBOTO Tepa Pa3HbIX BUIOB BPaHOBBIX (TypKe-
CTaHCKasl cakcayjibHasl coiika, Kykiua Perisoreus in-
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Sfaustus L., 1758, necnas coiika Garrulus glandarius L.,

1758, rony6as copoka Cyanopica cyanus Pallas, 1776,
copoka Pica pica L., 1758, xenpoBka Nucifraga caryo-
catactes L., 1758, ranka Corvus monedula L., 1758,
rpau Corvus frugilegus L., 1758, cepast BopoHa Corvus
cornix L., 1758 u BopoH Corvus corax L., 1758) cBune-
TEJILCTBYET, YTO B IEJOM, pa3HOOOpa3ue MHMKpPO-
CTPYKTYpBI IIepa 3TOT0 TUIIa Y HUX HeBeauko (Dame-
eBa, UepHona, 2011; CunaeBa u ap., 2012). BoisiBneH-
HBIE€ XapaKTePUCTUKU HE SIBJISIIOTCS YHUKAJIbHBIMU U
BCTPEYAIOTCS y IIPENCTAaBUTEIEN IPYrMX TAKCOHOB,
OIHAKO IPpY KOMIUIEKCHOM IIOIXOJI€, OHU JIOCTATOY-
HO MH(MOPMATUBHBI B acCIIEKT€ TaKCOHOMMYECKON
JIMAaTHOCTUKUA M OMOJIOTMYECKOM 3KCIIepTU3bl. Tak,
caMa KOH(MUTypalus CUMMETPUYHO MHPUKPEIUICH-
HEIX K CTEPKHIO IIepa 60pOomoK IIEpBOIro MopsaKa —
rami, (manee — 6oponku I) cnenuduyHa Ha ypoBHE
He TOJIbKO ceMelicTBa, HO W BuAa, U, 0E3yCIOBHO,
MMeeT IuarHocTuyeckoe 3HaueHue. MHpopmMaTuBHO
CTpOeHMe KyTUKYIbl 0oponok I 1, mpexie Bcero, op-
HaMEHT MOBEPXHOCTU KYTUKYJIBI: (hopMa U pesibed ee
KJIETOK, CTPYKTypa 00pOmI0K BTOPOTO Iopsiaka — radii
(manee — 6oponku II) myxoBoit yacTu nepa, AUarHo-
CTUYECKMMU IIPU3HAKAMU KOTOPOI SIBJISIIOTCS KOH-
durypanusi anvKaJibHOTO Kpasi 3TOro CerMeHTa, a
TaK:Ke CIIelIalbHbIe BBIPOCTHI (BOPCUHKM) 0a3alib-
HoM KjieTku 6opoaku I1.

IlpemwioxkeHHBId HaMM CpPaBHUTEIbHBINA 3JIEK-
TPOHHO-MUKPOCKOTIMYECKUIA METOMA MCCIeTOBaHUS
0COOEHHOCTEt MUKPOCTPYKTYPHbI Tepa MO3BOJISIET He
TOJNBKO 2(hHEKTUBHO TMATHOCTUPOBATDH BUbI MO 3TUM
MepbsiM U UX ¢pparMeHTaMm, HO U B MEPCIEKTUBE Bbl-
SBJISITh crielu¢puyeckue yepThl, Ha (opMUpPOBaHUE
KOTOPBIX OKa3aj BIUSIHUE KOMILJIEKC 9KOJIOTO-MOp-
donornueckux agantaluuit KOMIEHCATOPHOTO TUIIA,
a TakKe SBOJIIOLMOHHAs OJIM30CTh WJIM Pa30oOIleH-
HOCTh TAKCOHOB pa3Horo panra (YepHosa u 1p., 2006;
®aneeBa, YepHona, 2011). CpaBHUTEIbHBIN aHAIN3
MUKPOCTPYKTYPbI TTOKPOBHBIX MEPHbEB CaKCAYJIbHBIX
COEK JIO CUX TTOp He TPOBOIUIIN, XOTSI BIIOJIHE OXWIa-
€MO, YTO MMEHHO NIeTaJli TOHKOIO CTPOEHUS Tiepa
MOTJIX OBl IOATBEPAUTD WU OMPOBEPTHYTH MPEIIO-
JKEHHOE pas3iefieHre cakcayJIbHbIX COEK Ha 1Ba poja,
OIPEAETNUTh CTENEHb YCIOXKHEHUSI MUKPOCTPYKTYPbI
rnepa y npeacTaBUTENIEN pa3HbIX POJOB, a TAKXKE Bbl-
SIBUTb POICTBEHHBIC CBSI3UM 3TUX PONOB C APYTMMU
MPENCTABUTEISIMU BPAHOBBIX.

Lens Haleit paboOThI COCTOUT B OTIPEIACICHUM PO-
JIOBBIX IIPU3HAKOB U BUIOBOI crielM(pUKN MUKPO-
CTPYKTYPBhI TIOKPOBHBIX II€PhEB MPENCTABUTENICH ABYX
pPOIOB caKcay/lIbHBIX COEK, M POACTBEHHOIO OTHOIIIC-
HUSI BTUX POAOB C APYTMMU POJAaMM BPAHOBBIX, C UC-
MOJIb30BaHMEM KaK OPUTMHAIbHBIX, TAK 1 paHee OITy0-
JukoBaHHBIX AaHHBIX (YepHoBa, 2005; YepHoBa u
ap., 2009; daneeBa, YepHosa, 2011; CunaeBa u ap.,
2012).
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C noMOIIbI0 CKAaHUPYIOILIEH 3JIEKTPOHHOI MMK-
POCKONNHY U3YYWJIN B CPABHUTEIBHOM aCIIeKTe MUK-
POCTPYKTYPY TOKPOBHBIX ITIEPhEB U3 TPYAHOMN MITEPU-
nuu (pterylae pectoralis) y Bcex 4YeTbIpex BUIOB cakca-
VJILHBIX COEK, IIPUHSB 32 OCHOBY UX pas3aejieHrue Ha
IBa pona — cpenHeasuarckuil pon Podoces (Typke-
CTaHCKasl cakcayjibHasl coiika P. panderi panderi n
WpaHCKasl cakcaynbHasi coivika P. pleskei), n 1ueH-
TpajbHO-a3uaTckuii pon FEupodoces (MOHTOJIbCKAs
cakcaynbHasi coiika F. hendersoni u Kamrapckasi cak-
caynbHas coiika FE. biddulphi). MaTtepuan noiaydeH B
HayuyHo-ucciienoBaTeIbCKOM 300JI0TMYE€CKOM My3ee
MOCKOBCKOTO roCcy1apCTBEHHOTO YHUBEPCUTETA VM.
M.B. JlomoHOCcOBa 1 B 300JIOTUYECKOM MHCTUTYTE
PAH. IlockonbKy mcciaeIoBaHUST MUKPOCTPYKTYPBI
MMOKPOBHBIX TIEPbhEB Y BPAaHOBBIX paHee MPOBOAWIIU B
orpaHnueHHOM oobeMe (PanmeeBa, YepHona, 2011), a
MMEIOTCSI TOBOJIbHO IMOJHBIE CBEIeHUS 00 UX MepBO-
CcTereHHbIX MaxoBbIX Tepbsix (IlapadyrnnHosa, Ba-
nyeB, 2009; ®@aneeBa, YepHona, 2001; CunaeBa u 1p.,
2012), To st BBITIOJHEHUSI CPaBHUTEIbHO-MOPPO-
JIOTUYECKOTO MCCIEAOBAHUSI Mbl HE TOJIBKO CPaBHU-
JI1 MaXOBBI€ Y TIOKPOBHBIE IIEPhsI, HO U CIIELIMAJILHO
U3YYWIU MOKPOBHBIE TEPhsl U3 TPYIHON MNTEPUIUU
HEKOTOPBIX APYTUX MpeAcTaBuTeNeil ceMeiicTBa Bpa-
HOBBIX (cepasi BOpOHa, Tojrybast Copoka, JiIeCHasl COli-
Ka, KeIpoBKa, KyKlIlla, COpoKa, KJIyIIulia 1 YepHas
copoka Ptilostomus afer Linnaeus, 1766). Mcnons3o-
BaHHASI TEPMUHOJIOTHUSI COOTBETCTBYET OOIICIIPUHSI-
toit (Chandler, 1916; Rutschke, 1960; Davies, 1970;
Lucas, Stettenheim, 1972; Baumel, 1979; King, Mc-
Lelland, 1985; Brom, 1986; YepnoBa u ap., 2006;
Dove, Koch, 2010). BHeniHuit Buna repbeB coekK MOJTy-
YeH ¢ TTOMOIIIbI0 cKaHupyloliero ycrpoiictBa EPSON
PERFECTION 2580 PHOTO c pa3pemexnuem 300 dpi.

BOnekTpoHorpammbl 6oponok I u 6oponox I1 nmo-
JIy4eHBI B CKAaHUPYIOIIEM 3JIEKTPOHHOM MUKPOCKOIIE
JSM 840A (“Jeol”, Snonms). IlpenBaputenbHas
MOATOTOBKA MPEIaparoB 3aKjIioyaach B OUMCTKE Te-
PbEB B MSITKOM IIaMITyHE, O0€3KMPHUBAaHUKN U 00E3BO-
KMBaHUU B IIPOBOIKE YePE3 CITMPTHI C MOBBIIIAIONICH-
csl KOHLICHTpalei, MPUKJISUBAaHUU Ha CIelUaTbHbII
CTOJIMK OeCILIBETHBHIM JIaKOM, HaIbLJICHUMU 00pa3lioB
3o0ji0ToM Ha ycraHoBKe Edwards S-150A (“Edwards”,
Benukobputanus). IlosydyeHHBIE 3J€KTpOHOTpaM-
MBI CKOMITOHOBAHEI B ITIOPSIIKE, YKa3aHHOM B IIOAPH-
CYHOUYHBIX nToanucsx: (1) monepevyHslii cpe3 IMpoOKCH-
MaJIbHOI YacTy 60poaKu | ¢ pa3anuMMbIMU 1OpCab-
HEIM (crista dorsalis) 1 BeHTpaJbHBIM (crista ventralis)
rpeOHsIMHU, cepaleBUHONM 1 0a3aJbHOI KIIETKOM 00-
ponxku IT; (2) mpononbHBIN cpe3 6oponku I mis usy-
YeHUsI CTeNeHU Pa3BUTUSI U CTPOCHMUSI CepILICBUHBI;
(3) opHaMeHT KyTUKYJIBL 60ponku I B MecTe OTXOXK-
JIeHUs MyX0BbIX 00ponoK I1; (4) y31bl 1 MeXT0y371us
ooponku II B ee cpemMHHOM YacTU. YUaCTKU MIEPhLEB,
BBIOpaHHBIC [IJISI CKAHUPYIOIIEil 3JIEKTPOHHOI MUK~
POCKOITMM COOTBETCTBYIOT Hanbosee MHPOpMaTUB-
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HBIM B IJIJaHEe TAKCOHOMWYECKOI nuarHocTuku (Yep-
HoBa U ap., 2006; CuaeBa u ap., 2012). DinexTpoHo-
rpaMMBl MacCIITaOMPOBAaHBI U OTPEIAKTUPOBAHBI C
TIOMOIIIBIO KOMITBIOTEpHOI TTporpaMmbl Adobe Photo-
shop Elements 11 (CIIIA), HO U3MeHEHHUsI KacalucCh
JIMIIIb MacIITaba, SPKOCTU ¥ KOHTPAacTa M300pasKeHUIA.
M3MepeHnsi MUKPOCTPYKTYp IIepa HPOBOIWIM, HC-
nob3ys1 KoMmitsioTepHyto mporpamMmy TESCAN ATLAS
(Yexust). 3a OCHOBY OIMCAHUS MUKPOCTPYKTYPHI Ie-
pa B3SThI Ka4eCTBeHHbBIC TToKa3aTeiau: (1) KoHdpury-
palus rmornepeyHoro cpeida 6oponku I; (2) ctpoeHue
CepILEeBUHEI HA TTOIIEPEYHOM U IIPOJOJIBHOM Cpe3ax
ooponku I; (3) crpoeHmne KyTukyibl 6oponku I: pe-
JIbe(® MOBEPXHOCTU KYTUKYJIBI U KOH(UTypamust U
opueHTalus (OTHOCUTEIBHO IUIMHHOM OCY OOPOIKM)
ee velnyek; (4) KoHpurypamnus 1 pacipenaeieHue y3-
JIOB B CPEIMHHOM OTAeJe ITyxoBbIXx 0oponok II; (5)
XapakTep U CTeNeHb pa3ae/IeHUs allMKaJabHOI YacTU
CerMeHTOB MmyxoBoii ooponku 11, ¢popma 3yo1IOB y3-
JIOB U CTENEHb OTKJIOHEHHSI UX OT OCHOBHOM ocH 60-
ponku II. /I Koln4ecTBEHHBIX ITOKa3aTeaei n3Me-
PUIM ¥ BHIMMCIWIM CIACOYIOIINe ITapaMeTphl Iiepa u
ero aneMeHTOB: (1) momans omnaxana (y coek); (2)
IUIoIIaAb IIoIepedyHrka Ooponku I; (3) miomanb
JIOpcaJbHOTO M BEHTpaIbHOIO IpedHel 6oponku I;
(4) pazmepsnl 6azanbHOM KieTku 6opoaku I1; (5) To-
IIMHA CEPALIEBUHBI OTHOCUTEIHLHO TOIIIMHBI 00POI-
ku I; (6) nvHa, IWPUHA U TUIOIIAb Y3JI0B, IJIMHA U
mupuHa Mexaoy3nuii 6opoaku II. amepeHus: BbI-
noyiHsiin B miporpamMmme ATLAS (Tescan, Yexwus).
Yucno naMepeHMni KaXkaoro rmapaMeTpa paBHO MSITU
(n =135). I[lonyyeHHsle TaHHBIE CTATUCTUYECKU OOpa-
6oransl B iporpamme STATISTICA 10 (USA). Beero
M3y4eHO TPMHAILATh IIOKPOBHBIX MEPHEB, II0 OMHOMY
IIOKPOBHOMY TIepy M3 I'PYIHOI NTEPWIMU Y YeTbIpex
BUIOB CaKCayJIbHBIX COCK M JICBSITU BUIIOB APYIMX Bpa-
HOBBIX (TT0 OIHOI1 B3POCI0ii 0COOM KaxKIOro BUIA).

PE3VJIBTATBI UCCIIEAOBAHUA

OnaxaJjio NOKpOBHOTO Nepa U3 rPyAHO NTepuiInn. Y
BceX U3ydyeHHbIX BUaA0B Podoces n Eupodoces oraxano
(vexillum) TIOKpOBHOTIO IIepa HEIJIOTHOE, pacCydyeH-
HOE ¥ ABYIIBETHOE — CBETJIasl BEPXHSIS ITOJIOBUHA TTIe-
pa M TeMHasl HUXHSISI TIOJJOBMHA Pa3BUThI CXOMAHO
(tabs. 1). OTTEHOK CBETJION YacTU oIlaxajia U3MeHsI-
€TCsI OT mMpakTU4YecKu oesioro y P. panderi o XenTo-
Baroro y E. biddulphi, cBetno-xenroro y P. pleskei v
E. hendersoni (puc. 1). CBeTJiast 4acTb 3aHUMAET IIPU-
MEpPHO TIOJIOBUHY WJIM HEMHOTO OOJIbIlle TUIONIAIN
onaxaja (ta6xa. 1). Haubonee Xopolllo nmpeacTaBieHa
cBeTias 4acTh omnaxana y P pleskei n E. hendersoni.
PacrmonoxkeHne u pa3Mepsl CBETJIOTO yJacTKa oltaxa-
Jla MEHSIIOTCSI OT MOJTHOTO OTCYTCTBUS (Y IBYX BUIOB)
IO HAJTMYWS B BepXHEM 9acTu onaxajia (y OOJbIIMH-
CTBa BUIOB) WJIM B HIDKHEH 4YacTu ormaxaja (OguH
Bua) (Tabu. 1). OcobeHHOE CTpOoeHUEe UMEET MEIKOoe
OBaJIbHOE CBETJIOE MSTHO Ha alTMKAJIBHOM YacTH OITa-
xana y N. caryocatactes. 1o cTeneHn pa3BUTHS J10-
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YEPHOBA, WIBAIIEHKO

MMOJTHUTENIBLHOTO TIepa (hypopennae) COMKMN pa3meiisi-
I0TCSI Ha JIBE TPYIIIBI, U 9TO MOXET CJIYXXKUTh POJTOBBIM
npusHakoM: y Eupodoces ipokcumalibHble 60poaku I
oraxajla MHOTOUMCJIEHHbIE U OY€Hb JIMHHbIE, a Y
Podoces onu pazBuThl ciado (puc. 1) ITnourans omaxana
MakcuMainbHa y E. hendersoni, y KOTOpOIi TIOKPOBHbIE
nepbsd B 2.0—2.8 pa3a KpyItHee, 94eM y OPYTMX BUIIOB
(tabsn. 1). Tak, paHKMpoOBaHUE 3TUX BUIOB IO pa3Me-
paM U Macce TeJila BBINISIAUT CIAeNyIolIM 00pa3oM:
E. hendersoni — E. buddulphi — P. panderi — P. pleskei,
yeMy BIIOJIHE COOTBETCTBYET yMEHBIIIEHUE TUIOLIAIN
oraxaja B 3ToM psify. COOTBETCTBEHHO ILJIOIIA/Ib OTa-
xana nepa E. hendersoni cTaTUCTMYECKN JTOCTOBEPHO
6oubliie, yem y npyrux BunoB (p < 0.1). I3 octanbHBIX
BUIOB OCTOBEPHbI pasiauuust Mexny P. pleskei n
E. biddulphi (p < 0.001). ¥V P. pleskei omaxano 1epa
HauMeHblllee, KaK U pa3Mephbl 3TOro BUaa. Y IPYyrux
U3YUYEHHBIX TIpeIcTaBUTEe BpaHOBBIX ILIOIIAIAb
oraxajia TOKpOBHBIX MEPbEB CUJIBHO BapbUPYET, O/~
HAaKO He IpeBbIIacT 825 MM2, HauboJIEE MEJIKOE TIe-
po y Pt. afer (ta6i. 1). I[1nomanbs nonepeyHruka 60-
ponku I Takke CUIbHO U3MEHSIETCSl Y pa3HbIX BUIOB
M MaKCUMaJIbHbIX 3HaUeHU I focturaety P. pyrrhoco-
rax n C. cornix. Ilo aTOMYy mokasaTenio CXOICTBO C
cakcayJIbHbIMU COMKaMu NIeMOHCTpUpyoT G. glan-
darius, P. pica n Pt. afer.

Kondurypamus 6opoaku I. KoHdurypaius 60-
ponku I moKpoOBHBIX IIEPhEB, CyIs IO (POpMe IIoIIe-
peYHMKA B €€ IIPOKCUMAaJIbHOI YacTU, CXOQHA Y BCEX
BunoB Podoces n Eupodoces (puc. 2a). OHa He3Ha4YM-
TeJILHO YIUIOIIEHHAsI, JUIMIICOMIHASI, C XOPOIIIO pa3-
JIMYMMBIMU TPEOHSIMU, TAHYIIUMUCS T10 TOPCATBbHOM
U BeHTpaJibHOI cTopoHaMm 0opoaku 1. JlopcanbHblit
rpedeHb 0oponku 1y E. biddulphi n P. pleskei pa3But
JIydllle, YeM BeHTpalbHbIN, y E. hendersoni u P. pan-
deri iolanb rpebHell Ha MOMEePEeYHOM Cpe3e MoUTHU
paBHa (Ta6i. 1, puc. 2a), a MakcuManbHa y P. pleskei,
3a CYET Yero IJIOIIAab ITonepevyHnKa 6oponku I Ham-
0oJbllIasi cpeiu CpaBHUBAEMbIX BUIOB, U TaKXKe OT-
pakaeT BUIOBYIO cieln(pUKYy, T.e. TOT BUA 00IagaeT
HaunboJjee KPyITHOM OOPOIKOM ¢ BRICOKMM IpeOHEM,
TSHYILIMMCSI TI0 ee AopcaJibHO cTOpoHe. MuKpo-
CTPYKTYpa IIOKPOBHBIX M MaXOBEIX IIEPhEB y APYTUX
n3ydeHHBIX HaMu BUOoB Corvidae mMmeeT psia oOIImx
uepT ¢ Podoces 1 Eupodoces. Kondurypaiust 6opox-
k1 | uMeeT He3HaUYUTEIbHEIE TOOrpaUUecKue pas-
JIMYMS y OMHUX BUAOB, CJIA00 pa3InyaeTcsl y MaxOBbIX
U TIOKPOBHBIX TTEPbEB, HO 3HAYUTEILHO OTJIMYACTCS Y
Ipyrux BUmoB. st 601bIIMHCTBA BUIOB XapaKTepHa
YVIUIOIIEHHAsI dJUTATICOnaHast (popma 6opoaku I ma-
XOBBIX U MOKPOBHBIX MEPbEeB C HE3HAYUTEIBLHO YBE-
JIMYEHHBIM OOpCaJbHBIM IPeOHEM WMJIM C HEBbIpa-
XKEHHBIMU TpeOHsIMU, onHako y C. corax 6oponka I
MaxoOBOTO Tiepa ¢ CUJIbHBIM JlIaTepajbHbIM YIUIOIIE-
HUEM M BBICOKMM M3O0THYTBIM BEHTpPaJbHBIM I'ped-
HEeM, T.e. CWJIbHO crienuaiusupoBaHa (MPaneesa,
YepHosa, 2011). boponka I mokpoBHOro repa Takxe
BBITSIHYTA, 1 BEHTPAJIbHBIN IPeOEHb BBIIIE JOPCATLHO-
ro. ITo xondurypanmum 6oponku I mokpoBHOTO TIEpa,
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Podoces pleskei

YEPHOBA, WIBAIIEHKO

Podoces panderi

Eupodoces hendersoni

FEupodoces bidduplhi

Puc. 1. [TokpoBHbI€ TIepbsl U3 TPYIHOM NTEPUIINU cakcayIbHbIX coeK Podoces v Eupodoces. Mecta B3gTHSI TPOO 1UIs1 CKAHUPY-
IOLLIEH 3JICKTPOHHOI MUKPOCKOMNMHM yKa3aHbl cTpeiakaMu. CKaHMpoBaHHOE n300paxeHue. Maciurab 1 cM.

U3yYeHHbIE BUOLI MOXXHO pa3le/uTh Ha JIBE TPYIIIbI
(puc. 3, 4, 5): (1) yionieHHast 3JUIMIICOMIHAsT KOH(pH-
rypauus monepeuHuka Ooponku 1 y G. glandarius,
C. cyana, P. pyrrhocorax, P. pica v Pt. afer cxonHa c Ta-
KoBoil y Podoces n Eupodoces; (2) y P. infaustus,
N. caryocatactes n C. cornix 6oponka I nmeer more-
PEYHBII c1a00- WKW CUJIBHO BhIpaXKeHHBI S-00pa3-
HBII 13T B BepXHEU TPETH HAa YPOBHE OTXOXICHUS
ooponok I1, 4To cBUIETEIBCTBYET O IPUCYTCTBUM HE-
NIYOOKMX MPOMOJIbHBIX 0OpPO3I0K B 3TOM MecTe. Y
IMOKPOBHBIX MePheB U3YYEeHHBIX HAMK BPAaHOBBIX IO
cepearHe J0pCaibHOM U BEHTPaJIbHOM CTOPOH HUXK-
Hell TpeTu 60poaku I MpoXoauT 1Mo ogHOMY IpeOHIO,
KOTOpBIe OOBIYHO HE3HAYMTEIBHO MPUIIOTHATH HAlI
ITOBEPXHOCTBLIO OOPOIKU, MPUIEM OHM MOTYT UMETh
KaK CXOIHYIO BBICOTY U TLIOIIAAb, TaAK U Pa3In4aTbCs
(tabiu. 1). Hampumep, BeHTpaabHOII IpeOeHb BHIIIE 1
oobiiie gopcanbHoro y C. cornix, P. infaustus, P. pica.
V P. pyrrhocorax rpeGHU pa3BUTHI CXOOHO, ay G. glan-
dariusu Pt. afer, xak ny Podoces v E. biddulphy, — 6onee
BBICOKMI HOpCAJIbHBIN TrpebeHb. TakuM oOpas3owm,
KOHurypaiusi 6oponku I mMOKpOBHBIX TTepbeB HaW-
ooitee cxomHa y Podoces n E. biddulphi ¢ TakoBoii y
G. glandarius n Pt. afer.

ApXHUTEKTOHHKA cepaueBuHbl oopoaku I. CreneHb
pa3BUTHUS CEPALIEBUHbBI, pa3MepPbl U KOMIIOHOBKA CO-
CTaBJISIIOIINX €€ TTOJIOCTE! 1 TeperopoioK pa3andyHbl
y pasHbiX BUnoB Podoces u Eupodoces, a'y E. hender-
Soni Y TIOJIOCTU 3aMEeTHO KpyITHee (TITOIIaab Cepiie-

MN3BECTHUA PAH. CEPUA BUOJIOTNYECKAA  Ne 4

BUHHBIX MTOJIOCTEI Ha MPOAOAbHOM cpe3e boponku I
cocrasiser 130.1 £ 16.5 mxm? npotu 91.2 + 6.5—57.7
+ 15.6 Mxm? y Ipyrux BUIOB); y E. biddulphi cepaueBrna
pa3BuUTa o4eHb cj1ado (Tadi. 1, puc. 26). O4eBUAHO, YTO
CTEIIeHb Pa3BUTHSI CEpOLIEBUHBI U pa3Mephl €€ T0JI0-
creit cneundUYHbI 111 Buaa. Ha npogonbHbIX cpe-
3ax cepaleBUHA OJHO-IABYXPsIIHASI, COCTOUT U3 TO-
JIUMOP(MHBIX TPSIMOYTOJIBHBIX IIOJIOCTE Pa3HOIo
pasMmepa. Ha monepeuHbIx cpe3ax B CepaleBUHHOM
TsDKe ymelnaloTcss oT Tpex (FEupodoces) no 4deTbipex
(Podoces) cepaueBUHHBIX Tojocteit. Ileperoponku
MOJIOCTEHl TIOKPBITHI MEJNKUMU TiepdopauusiMu U
MMEIOT MHOTOYMCIIEHHbIE BOJIOCOBUIHEIE POTOBBIE
BBIPOCTBI, 2 MUTMEHTHbBIC TPaHYJIbl HE OOHAPYKEHBI
(puc. 2a). Y npyrux BpaHOBBIX CepAIIEBUHA IBYX OC-
HOBHBIX TUIIOB: IBYX-TPEXPSIIHAS TIEUCTASI-COTOBAS
(G. glandarius, P. infaustus, C. cornix, Pt. afer) u nByx-
psinHast nectauuHas (P pica, P. pyrrhocorax C. cyana,
N. caryocatactes (puc. 3, 4, 5). Ha mpoaoabHbIX cpe-
3ax mepBasi COCTOUT U3 PACIIOJIOXKEHHBIX TpeMs MO-
MepeYHBIMU PSIOAMU TITU-IIECTUTPAHHBIX TTOJIOCTEM
0oJiee-MeHee OIMHAKOBBIX pa3MepoB; BTOpast — U3
MPOJOJIbHO BBITSIHYTBIX OJTHOM-IBYX MOJIMMOP(HBIX
MOJIOCTEN, Jiexkalux TomnepeKk cTepxkHs dopoaku 1.
ITo xoMITOHOBKE A4eli cepaneBuHa 6oponku P. pyr-
rhocorax HauboJllee moxoxa Ha cepaueBuny EFupodo-
ces (puc. 20, 4). Ha monepeyHbIX cpe3ax YMCIo psSaoB
sa4eil u3MeHsieTcs ot AByX (P. pica) no ommHHAAIIATA
(C. cornix), ay G. glandarius v Pt. afer BioJHe CXOTHO
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Eupodoces hendersoni Eupodoces bidduplhi

|

Eupodoces hendersoni Eupodoces bidduplhi

Puc. 2. MukpocTpykTypa 60ponoK I moKpoBHBIX IEPLEB U3 TPYAHOI NITEPUINM cakcayIbHbIX coeK Podoces u Eupodoces. a —
ToriepevHblie cpe3bl 6oponku I; 6 — mpomoibHbIE cpe3bl 6oponok 1. 7 — 6oponka I, 2 — 6oponka 11, 3 — creHka cepalieBUHHOM
nosioctu (“KiaeTkn”), 4 — NOJOCTh CePALIEBUHHOM KIeTKU. JlaHHbIe CKAaHUPYIOIIE 3JIeKTPOHHOM MUKpOCKonuu. Maciiutab

10 MKM.

¢ Komm4uecTBOM siueek y Podoces 1 Eupodoces (puc. 2a,
3, 4, 5). Ileperopoaku Mexmy MOJOCTSIMU HEPaBHO-
MEPHOM TOJNIINHBI, BOMHUCTBIE U TOHKHE, C MHOTO-
YHCICHHBIMH TIepGhOopaliusiMU B CKJIaIKaMHt, a TAaKXKe
C TIAJIOYKOBUIHBIMU TIMTMEHTHBIMU TpaHyJIaMU U
HEMHOTOUMCIICHHBIMU TOHKMMU POTOBBIMU BBIPOCTA-
MHU. Y IOKPOBHBIX MepbeB rpyaHOM nTrepuuu Podoces n
FEupodoces, B OTINYMIE€ OT MaXOBBIX IIEPHEB IPYTUX BU-
OB, MMUTMEHTAlLMs KpaifHe ciaba, U MUTMEHTHbBIE
TPaHyJIBI B CEpAIIEBUHE SMMHUYHBI, YTO TaKXKe Xa-
pakTepHO IJIsI MOKPOBHBIX IepbeB G. glandarius n
P. infaustus. Takum 06pa3oM, y pa3HBIX BUIOB BpaHO-
BBIX B O0ponke | MaxoBBIX M TOKPOBHBIX TIEPHEB CTE-
MEeHb Pa3BUTUS CEPALEBUHBI IPUMEPHO OIMHAKOBA,
TUIOIIAb €€ TSI>Ka 3aHMMAaeT UyTh MEHbIIIE TTOJIOBUHBI
Tiomaau 60ponKku (MCKoYeHre — cjiadoe pa3BuTue
cepaueBuHHbl y E. biddulphi). PazHoo6pa3ue KoHpuUry-
pauuu CepALIEBUHHBIX TTOJOCTEA U UX KOMIIOHOBKHU
HEBEJIMKO, YTO TIOATBEPXKIACT OOIIMYI0 3aKOHOMEp-
HOCTB ITPOLIECCOB OPOTOBEHUSI, IIPOXOISIINX B pa3BU-
BaloOIIeMCs TIepe, COMPOBOXAAIONINXCS BBITAIEHUEM

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 4

MEePUHYKJICAPHBIX YYACTKOB M 0Opa30BaHUEM MHOTO-
yucaeHHbIX TTeppopanuii (Paneea, YepHona, 2011).

OpHamenT KyTuKYJb1 0opoaku I. Kytukyna 6opon-
K¥ | TOKpOBHOTO TIepa COCTOUT M3 BEPETECHOBUIHBIX
¢71a00 U3BUTHIX MPOMOJIBbHBIX XKTYTOB, U POTOBBIE Ue-
LIYIKY 371ech He oOHapyXeHbl y Podoces vi E. biddul-
phi, HO y E. hendersoni B ocHoBaHMsIX 60oponku 11 oHu
pasmuuMel (puc. 6a, 66). YelllyiiKy BBITSIHYTBI BIOJIb
0OpPOIKU, UMEIOT HEMPaBUIbHYIO (DOPMY 1 BOJTHUCTBIIA
aImMKaJbHBIN Kpait. X moBepxHOCTh 0Opa3oBaHa Xa-
OTMYHO TIEPETUICTAIOIIMMMUCS TOBOJIBHO TOHKUMM
poroBbiMu XryTamu. Y FE. hendersoni BbicOTa TaKoii
YelIyiiKy JocTuraet 28.3 MKM, a MAKCUMaJIbHAas 11 -
puHa — 9.19 mMxM. Ilnomans yemyiku cocTaBisieT
210.99 mxm2. TakuMm 06pa3oM, YEIIyHKM KyTUKYJIbI
cneundudHbl 1151 E. hendersoni. B oTnudue oT Maxo-
BBIX TiepbeB BpaHOBEIX (PameeBa, YUepHona, 2011) y
TMOKPOBHBIX NIEPBEB APYTMX U3YYEHHBIX BULOB, KaK U
y Podoces n Eupodoces, B ocHoBaHUu 60ponku I B Me-
CTe OTXOXIEHUS MyXOBbIX Oopoaok Il vernyiiku Ky-
TUKYJIBI HE PA3JIMIUMbI VUM €IMHUIHBI, U HE UMEIOT
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Cotika Garrulus glandarius

Kyxkua Perisoreus infaustus

L

Puc. 3. MukpocTpyKTypa 60po0oK MOKPOBHBIX NIEPbEB U3 TPYAHOM NTEPWINKM YeThipeX BUnoB BpaHoBbiX (Corvidae). CrneBa
HampaBo: TOTIePEeYHBIN cpe3 60ponku I; cepaiieBUHA Ha MMPOIOJIBHOM cpe3e; KyTHUKYJa 6oponku | 1 6asanbHble KIETKU 60po-
1ok I1; y3imber u Mexxnoysnust 6oponok I1. JlaHHbIe CKaHUPYOILIEH 2JISKTPOHHOI MUKpocKonuK. MaciuTab 10 MkM.

yetkux rpanull (C. cornix, P. pica, P. infaustus) (puc. 4).
Cama KyTuKyjJda (UOpWILISIpHAsi, COCTOUT U3 MpPO-
JIOJIbHO BBITSTHYTBIX POTOBBIX XXT'YTOB pa3HO TOJIIIM -
HbI, MHOTIA CBSI3aHHBIMM TMOIMEPEYHBIMU XIyTaMu
(P. infaustus, Pt. afer) (puc. 3, 5) win obpasyoinumMmu
pomboBuaHOe TieperuieTeHue (P, pyrrhocorax) (puc. 4).
Y MaxoBBIX TTEPhEB, B OTJIMYME OT ITOKPOBHBIX, KYTH-
KyJIa XOpOIIIO BEIpakeHa, MO3andHa, TaK KaK YelTyiKy
pacrionaratorcst BcThiKk (MDanmeeBa, YepHosa, 2011).
®dopma 1 opueHTAIMsT (OTHOCUTEIBHO MPOXOTLHOIM
ocu 6oponku I) yerryek MaxoBoOro nepa CUIbHO BapbH-
pyeT y pa3HbIX BUIOB. Y P. panderi yemyiiku nmeioT
TIOBOJIBHO PENKO BCTPEYAIOIIYIOCS OKPYTIyIo hopmy
(OOBIYHO TISITU-, IIECTUYTOJAbHAS), UTO CXOMHO C Ta-
KOBOI1 y uelntyek P. infaustus. OTMETUM, 4TO y BCEX UC-
cJIeNOBaHHBIX BUIOB, 3a UCKIIoueHueM P. panderi, Kpasi

MN3BECTHUA PAH. CEPUA BUOJIOTNYECKAA  Ne 4

yelryeK KyTUKYJIbl MaxXOBOTO Mepa YTOJIIEeHHbIEe U Ha-
TMOMUWHAIOT BAJIMKU, BCIECACTBUE YETO IPAHULIBI MEXITY
KJIeTKaM1 xopolro pasnmanmbl (PameeBa, YepHoBa,
2011). OcobeHHO OTUETIIMBO 3aMETHBI BAJIMKU Y Yellly-
ek MaxoBoro niepa y P. infaustus, G. glandarius, C. cornix
u C. corax, ay C. monedula nMeeTCsI O4eHb XapaKTep-
HBIIM Banuk o nepudepun kierku (Pageena, Yep-
HOBa, 2011). OTCyTCTBME MO3aMIHOI KYTUKYJIbI y ITO-
KpoBHOTO niepa P. panderi CBUIETEIBLCTBYET B TMOJIB3Y
BO3MOXHO MeHEee 3BOJIIOIIMOHHO TTPOIBUHYTOTO CTa-
Tyca 3TOTO BUIA, a HAIMYKE MX Y MaxXOBOTO Tepa com-
>KaeT 9ToT BuAd ¢ P infaustus. O4eBUOHO, 4YTO OOIIast
CTPYKTypa KyTUKYJIbI ITIOKPOBHOTO Mepa y BCEX BUIOB U
B 00€1X KaTeropusx repbeB (IIOKPOBHBIX 1 MAXOBBIX)
CXOIHA Yy BceX BpaHOBBIX. KyTukyna mpencraBisieT
co0oit UOPUIIIIPHYIO CTPYKTYPY, COCTOUT U3 U3BU-
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Knymmna Pyrrhocorax pyrrhocorax

|-

Cepast BopoHa Corvus cornix

"""—"".'

| E— | E—

Puc. 4. MukpocTpykTypa 60po0K MOKPOBHBIX IT€PbeB U3 IPyIHON NTepUIMU Tpex BUIoB BpaHoBbIX (Corvidae). CineBa Hamnpa-
BO: MOIepeyHbIii cpe3 6oponku I; cepalieBMHa Ha MPOAOJIbHOM cpe3e; KyTUKyJa 6oponku I 1 6azanbHbie KieTku 6opoaok 11;
Y3761 1 MexXnoy3nust 6oponok I1. [JlaHHbIe CKaHUPYIOWIEH 2IeKTPOHHOM MUKpocKonuu. Macitad 10 Mkm.

TbIX POTOBBIX TSIKEW pa3HOM TOJIUMHBI, TSIHYLIAXCS
BIOJIb O0ponku I 1 MHOIIa 00pa3yoLIMX pPOMOOBUIHOE
nepervieTeHe U KOPOTKHUE BBIPOCTHI JINOO MMEET Ye-
1IyiAyaToe CTpOeHUE U MO3aUYHbIM OpHAMEHT.

CrpoeHnne 06a3aIbHOI KJIETKH MyxoBoii 0opoaku 11 u
ee BOPCHMHOK. Y TOKPOBHBIX nepbeB Podoces u Eu-
podoces 6azanbHas1 KieTKa 6oponku 11 kpynHast, pem-
HeBMIHAas, UMeEET JBa NOBOpOTa ocy Ha 180°, onuH B
HUXXHEH TPETU MPOKCUMAJIBHOW 4acTh U BTOPOU —
nepeq IepexonaoM B IephIKO (pennulum), COCTOUT
W3 YeTBIpeX KOJIbIIEBUIHBIX YeITyeK KyTUKYJIBI, pa3-
Mepbl KOTOPBIX 3HAUUTEIbHO YBEJIUYMBAIOTCS OT OC-
HOBaHMS IO MECTa Iepexoia B IEePHIIIKO (pUc. 6B,
6r). Y E. biddulphi 5T ipoMepsl IJis Yelryilku 6a-
3aIbHOI KJIETKM paBHBI COOTBETCTBeHHO 41.75 m
18.65 MxM, a momans — 603.45 mxm?. ITnowmans 6a-
3aJIbHOM KJIETKM MakcuMasibHa Y E. hendersoni, co-
crasiser 1035.5 + 64.3 MxM? 1 MUHUMaNIBHA Y P. ple-
skei — 606.2 = 109.5 mxm?. OHa CTATUCTUYECKU J10-
croBepHo (p < 0.1) paznuuaercs y E. hendersoni n
P. pleskei, a takxe y P. panderi (781.3 = 109.5 mxm?) 1
E. biddulphi (718 + 173 mxm?). TakuM o6pa3om, cTe-
TMeHb pa3BUTHUs 0a3adbHON KIIETKH OIpenessieT pa3-
Mepbl ocHoBaHUs Ooponku Il m MakcumambHa y

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 4

KpYITHOM coiikm E. hendersoni, 10 CpaBHEHUIO C ca-
MOi1 MeJIKoM coiikoii P. pleskei, T.e. BunocnemguaHa.
Ha 60K0BBIX allMKaIbHBIX KpasiX 0a3aabHOM KIECTKHU
MMEIOTCS MHOTOUYMCIeHHBIe BopcuHKM (Vvilli), KoTO-
pbie TIPEACTABIISIOT COO0I MOIUMOP(HBIE BBIPOCTHI
ee KyTuKyJbl. Konurypamnnus BOpCMHOK U3MEHSIET-
Cs1 OT LIMTMIOBUIHOM U TPUOOBUAHOM, 1O YATUHEHHOMN
pa3IBOCHHOM M 3aKaHYMBAIOIIEHCI OTUCKOBUIHBIM
yronmeHueMm (puc. 6B, 6r). Hambonee mnuHHBIE
(29.6 £ 8.1 MKkM), pa3zHOOOpa3HbIe MO KOHpUTrypa-
ouu (BILUIOTH IO Pa3ABOCHHBIX) U MHOTOYVCJIEHHBIE
BOPCUHKMU (IO MSATU Ha OAHOM 0a3ajibHOI KJIETKE) OT-
MmedeHbl y E. hendersoni. Cnabee oHu pa3Buthl y P. pan-
deri (110 omHOII—4eThIpe Ha 6a3aIbHOI KIETKE, BHICO-
ToM 10 8 MKM). [To-BUIMMOMY, CTETIEHb Pa3BUTUS U
KOH(MUTYpausi BOPCUHOK OTHOCSITCSI K BUIOCITEIIA -
(OUYHBIM NpU3HAKaM. Y JPYIMX M3YYEHHBIX BUIOB
BpaHOBBIX 0a3ajibHasl KJIETKA TAKXKE peMHEBUIHAS. Y
MOKPOBHOTO ITepa OHa KpyITHas U B IIPOKCUMATbLHOM
yacTu nosepHyTta Ha 180° (puc. 3, 4, 5). Ee HuzkHMe
YeIIyMK1 OOBIMHO MMEIOT 110 OAHOMY-JIBa 3y0UuaToMy
BBIPOCTY Ha allMKaJIbHOM Kpae, a BOpPCUHKU Haubosiee
MHorouucieHHbl y C. cornix (puc. 4). Takke BOpCUHKU
pa3HoOi KOH(MUTypalluu OOGHApYKEHBI Ha IIPOKCH-
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Yepnas copoka Ptilostomus afer
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Puc. 5. Mukpoctpykrypa 6opoaok I u 11 mokpoBHOro nepa u3 rpyaHoit nTepuwinu YepHoit copoku Prilostomus afer. a — nomne-
peuHble cpe3bl 6oponku I; 6 — MponobHbLA cpe3 HUXKHe yacTu 60oponku I; B — To ke B cepeiuHe 60pOIKU; I — KyTUKYJIa 60-
ponku I u 6a3anpHbIe KieTKU 60poaok 11 ¢ BopcuHkamu; 1 — To ke 1 6oponku 11 ¢ yzmaMu u Mexxaoy3ausiMU; € — y3JIbl 1 MEX-
noysnust 6oponku I1. JlaHHbIEe cKaHUpPYIOLLIEH 2JIeKTPOHHOI MUKpockonuu. Maciurad 10 M.

MAaJIbHBIX YEIIyHAKaxX Ha BEHTPAJIbHOM MOBEPXHOCTU
ooponok Il y N. caryocatactes (puc. 3) u Pt. afer (puc. 5).
bazanbHbie KiieTku 6oponok 11 myxoBoii yacTu Mmaxo-
BOTO Mepa He coliepxKaT BbIPOCTOB, OIHAKO y 0O0JIb-
IIIMHCTBA 3TUX Xe BUA0B 0a3abHbIe KJIETKU MyXOBbIX
6oponok Il mokpoBHOro mepa MOIYT MMETh OOUH
(C. cyanus, P. pica, C. monedula, C. corax) wiu nBa

MN3BECTHUA PAH. CEPUA BUOJIOTNYECKAA  Ne 4

(G. glandarius, P. panderi) Beipocta (PameeBa, Yep-
HoBa, 2011). M3BecTHO, YTO HaAJIM4YME BOPCUHOK Ha
0a3aJIbHOI KJIeTKe TaKCOHOMUYECKM 3HauuMo (Brom,
1986, 1990; Dove, 2000). HarnmpuMmep, OHU UMEIOTCSA Y
Bcex BopoOGbrHOOOpa3Hbix 1 JIITI000pa3HbIX, a BOT
KOJIMYECTBO BOPCUHOK, X KOH(UTYpALIMS 1 pa3Mephl
MOTYT OBITh CIEHM(UIHBIMA Ha YPOBHE pOOa WIN BU-
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Eupodoces hendersoni

(6)
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Podoces pleskei Podoces panderi

Puc. 6. MukpoctpyKkrypa KyTukyiasl 6oponku I (1), 6oponku 11 (2) u3 rpynHoiit nitepwinu Eupodoces (a, 6) u 6a3aibHOM KISTKU
6oponok Il mokpoBHoro nepa u3 rpyaHoit nrepunuu Podoces v Eupodoces (B, T). Yelyilky KyTUKYJIbI 1 BODCUHKU YKa3aHbI
crpenkamu. O6o3HaueHUs Kak Ha puc. 5. [laHHble CKaHUPYIOLLel 2JIeKTPOHHON MUKpocKonuu. Maciurab 10 Mxm.

I1a, ¥ o 3ToMy Itokazareio Podoces 1 Eupodoces com-
XKarotcs ¢ Pt aferw N. caryocatactes.

V3l 1 MeXKI0y3aHs MyXoBbix 6opoaok I1. IToBepx-
HOCTb KyTUKYJIbI 60ponoK I MoKpoBHOro nepa uMeet
MPOJOJIbHYIO (DUOPUIUISIPHYIO MCYEPUYEHHOCTh, KOTO-
past oryeTInBO pazmmuuma y Podoces (kpome P. panderi)
u Eupodoces: xopolllo paziuuumasi pedpucTocTb
IUIOTHas KakK Ha y3jJax, TaK M Ha MEXIOY3JMsIX
(puc. 7). Y MaxoBbIX U ITOKPOBHBIX MEPHEB APYTUX
MpencTaBuTelieil BpaHOBBIX MTOBEPXHOCTh KYTUKYJIbI
Y3JI0B U MeXI0y3uii myXxoBbIX 6oponok Il Takxke
nMeeT QUOPHITIIPHYIO PEOPUCTOCTD, BHIPAXKESHHYIO
B Pa3HOI CTETNIEHU y Pa3HbIX BUJOB U Y NEPheB pas-
HbIX TUIMOB. OHa MOXET ObITh HEOTYETJIUBOK U He-
mwiotHol (C. cyana, P. panderi, C. monedula, C. frugile-
gus), XOpoIIo pa3INIMMOi TuIoTHOU (P pyrrhocorax,
P, pica, C. corax, C. cornix, Pt. afer), oueHb pesibehHOI y
MaxoBoro nepa (P, infaustus, G. glandarius), HO HETLIOT-
HOI M HEOTUYETIMBOI y MokpoBHoOro mnepa (G. glan-
darius, P. pyrrhocorax, C. cyana, N. caryocatactes)
(®apeeBa, Yepnona, 2011). ITo-Bumumomy, cTereHb
pa3Butusl pedpucrtoctu 6oponku Il 3HaunTeILHO Ba-
pbUpYeT B TMepbsiX Pa3HbIX NTEPWINI Y OTHOTO BUAA U
HE MOXET CIIY>KUTb JTOCTOBEPHBIM BUIIOBBIM TMpPU3HA-
KOM. Y3J1bl UMEIOT BITOJTHE CXOIHOE PACIIONIOKEHUE Ha
6oponkax Il u pa3Mepsbl y Bcex UyeTbIpex BUJIOB cakca-
VIBHBIX coeK (Tabis. 2, puc. 7). OmHako y Podoces

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 4

OOBIYHO Y3JIBI UMEIOT KOJIOKOJIPYATYIO M JallleBHUII-
Hyto (P. panderi) bopmy, 1 ux anukaabHbIE 3yOUNKHU
IUIOTHee Tipuieratot K 6oponke I, B To BpeMs Kak y
Eupodoces 3y0unku y3i0B CMJIBHO OTTONBIPEHBI, U
caM y3eJ1 YIUIOILIEH U “pacKphIT”, 0ojiee ITOX0X Ha Ta-
pemKy, YeM Ha JaImky. Pa3immaus B IMHE y3J10B CTa-
TUCTUYECKU OOCTOBEpHBI Mexny P. pleskei u P. pan-
deri (p = 0.01; n = 5), u mexny P. panderi n
E. hendersoni (p = 0.04). Inoiiaap y3na cTaTucTA4Ye-
CKU g0cTOBepHO oTinydaerca y P. pleskei ot E. biddul-
phi (p=0.02; n=23)u E. hendersoni (p =0.001; n=3),
a Takxke oTindaercs y P. panderi ot oooux BunoB Fu-
podoces (coorBeTcTBeHHO p = 0.017; n = 3 u p =
=0.0079; n = 3). JIlanHa MeXA0Y3JIUii cCXxogHa y 000~
ux BunoB Eupodoces, y Podoces ona HauOoJbIIast y
P. panderi, a Hau0oJiee yTONIIEHHbIE MEXI0Y3/IMSI Xa-
paxkrepHbl Wit E. biddulphi (Taba. 2). KonmmaecTBo y3/10B
cocTaBisieT 3—5 y BCeX BUIOB, a UX BBICOTA HAMOOJIb-
mas y P, pleskei. BunuMo, pa3aMepbl 1 KOH(pUTypalus
Y3JIOB OTpakaloT He TOJbKO BUIOBYIO, HO U POJIOBYIO
crreun¢uKy crpoeHust 6oponok Il mMoKpoBHEIX ITe-
pbeB cakcayiabHBIX coeK. ITyxoBbie 6oponku Il mo-
KPOBHOTO TMepa APYTUX N3YICHHBIX BUIOB BPAHOBBIX
TaKKe XapaKTepU3YIOTCS TUIOTHBIM PACITOIOXKEHUEM
MEJIKUX KOJIOKOJTBYATBIX Y3JI0B 33 CUET YKOPOUEHHBIX
mexnoysnuii (tabn. 2). Kak u'y Podoces u Eupodoces
Y3JIbl CHAOKEHBI TPEMS—MSIThIO MEJIKUMH 3yO0unKa-
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Podoces pleskei

X

X

Lt

A

| —

Puc. 7. MukpocTpyKTypa y3J10B KyTUKYJIbl 60ponok I mokpoBHoro 1iepa u3 rpyaHoii irepwmiu Podoces n Eupodoces. JlanHbie

CKaHUPYIOLLEH 31eKTPOHHOM MUKpOcKomnuu. Maciitab 10 MKM.

MU CXOIHOI JJIVHBI Y pa3HbIX BUAOB. M3 Bcex BUIOB
tonbko G. glandarius, P. pyrrhocorax, P. pica u Pt. afer
MMEIOT IIIMPOKO “packphiThie” y3Iibl, Kak y Eupodoces.
Kpome Toro, y P. panderi otmedeHa OOKaIOBHIHAS
¢dopma y31oB myxoBbix 60oponok 11 maxosoro riepa (Da-
neeBa, YepHosa, 2011). ¥ GonblIMHCTBA APYTMX BUIOB
anuKajabHasl 4acTb CerMeHTa cjabo paclliupeHa, U
MEXI0Yy3JIMe IJIaBHO ITepeXoauT B y3eil (puc. 3, 4, 5).
VY G. glandarius y3en nyxoBbix 6oponok II maxoBoro
rnepa npakTudecku He BoipakeH (DaneeBa, UepHoBa,
2011), xOoTs1 y TIOKPOBHOTIO Tepa OH 3aMETEH 3a CUYeT
0oJjiee TOHKMX MeXO0y3Jui (puc. 3), 4TO IEeMOH-
CTpUpPYET BapruabeIbHOCTh 3TOTO MTPU3HAKA B TIePhIX
pa3HBIX KaTeropuii (MaxoBble, ITyXOBbIE) U MPEAIIO-
JIaraeT, YTO CPaBHUTENIbHBIE UCCIECAOBAHIS HEOOX0-
JIUMO TIPOBOIUTH Ha TEPhsIX OOHON KAaTeTOpUMu U U3
CXOIHBIX NITEPUINI Y CPaBHUBAEMBIX BUIOB.

MN3BECTHUA PAH. CEPUA BUOJIOTNYECKAA  Ne 4

OBbCYXIEHMUE PE3YJIILTATOB

B cepenuHe mpoliuioro Beka IoJjiarajiu, 4To apxu-
TEKTOHMKA Tepa HE MOXET IMTOMOYb TAKCOHOMUYECKUM
ucciaenoBanusiM. Mctopryeckul CIOXUIOCh TaK, 4TO
OCHOBHBIM HATIPABJIEHUEM B U3yYEHUU MUKPOCTPYK-
TYpbI NIEPEBOTO TTOKPOBA MTULL CTajla UAEHTUhUKA-
1I1sI TAKCOHOB Pa3HOTO PaHTa, YTO OBLJIO M OCTAETCS
KpaiiHe BAXKHOM MPaKTUYECKOM 3a1auyeil OpHUTOJIOTUN,
B TOM YHUCJIE 9KOJOTMYECKOM, aBUALIMOHHOM, a TakxKe
Maje0300JI0TUY, KPUMUHAIMCTUKA U (UIoreHeTnye-
CKMX HccienoBaHmuii (cM. 003o0pbl: CrnaeBa u ap., 2013,
2015, 2018; CunaeBa, YepHoBa, 2021). B HacTosIiiee
BpeMSI TIPEIJIOKEHO, TOMUMO CBETOONITUYECKON MUK-
POCKONVH, IPUMEHSITh CKAHUPYIOIIYIO 3JIEKTPOHHYIO
MUKPOCKOITHIO IS ONIMCAHUSI U U3MEPEHUS] MUKPO-
CTPYKTYp Tiepa U TOoKa3aHbl BO3MOXHOCTH WCITOIb30-
BaHUS apXATEKTOHWKHU TEpa IJIST PEIIEHUST TAKCOHO-
MUYECKUX 3a7a4: 10 OpPHAMEHTY KYTUKYJIbl, (hOpMe U
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Ta6muna 2. Pazmepsl y3710B 1 MeX10y3711it 60ponok I moKpOBHBIX MepbeB M3YYEHHbBIX BUIOB BPaHOBBIX (7 = 3—5)

V3en Mexnoysznue
JnuHa
B %J:)l:)}éiiﬁolj;b HIMpHHa wiomanb, MKM?| UIMHA, MKM | ITMPUHA, MKM R
KM > | morepek, MKM ’ ’ ’ MKM

P. pleskei 7.7+t14 8.9+0.7 8241938 17.2 £ 1.5 3.9+0.7 48+09
P. panderi 95+ 1.7 9.0+0.5 71.5+£5.8 21.5+3.5 3.3+0.2 32%+0.3
E. hendersoni 79+ 14 7.4 £0.6 36.8 £ 8.1 19.8 £ 2.1 3,604 39%+09
E. biddulphi 5604 105t 1.1 53.3+3.1 19.2+2.3 44+0.5 4.1£0.6
G. glandarius 102 £ 1.6 13.1+0.5 76.4+ 18.4 20.4+4.9 45+0.5 3604
P. infaustus 10.8 £ 0.9 9.5+0.7 84.9 +10.7 14.1£ 2.0 4.7+ 1.1 3.6x+0.8
C. cyana 13.6 £ 1.3 8.3%0.6 83.2£0.6 16.5 £ 0.8 39+0.4 41x1.5
N. caryocatactes 10.8 £ 0.9 9.5+0.7 84.9 + 10.7 141x£2.0 4.7+ 1.1 3.6x0.8
P. pyrrhocorax 52%13 9.6 £ 0.7 33.0£ 3.9 23.0 £5.7 45+0.6 4.3+ 0.7
C. cornix 8.3+0.7 7.0+ 1.3 47.8 +10.3 329t4.4 5.2+0.7 4304
Pica pica 9.5t 1.2 12.3+2.3 704+ 13.6 19.3£ 3.0 4.0+0.2 45+0.2
Pr. afer 8.8+ 1.8 7.8 £ 1.5 48.8 £9.6 28.3+3.2 48+0.7 21%+09

penbedy ee yenryek MOXHO PasjiuuuTh HEKOTOpPHIE
takcoHbl (Reaney et al., 1978; bynrbira, 1998; YepHo-
Ba u 1p., 2006, 2009). [TpeanpuHATHI HOIMBITKA OIPE-
JIeJIeHUsT DBOJIOLMOHHBIX CBSI3eil pa3HbIX TAKCOHOB
Mo MUKpOCTpyKType mepbeB (Dove, 1997). Dtu uc-
cJieJOBaHMS MOKa3ajlu HAJIMYME KaueCTBEHHBIX U KO-
JIMYECTBEHHBIX MEXBUIIOBBIX pa3nuuuii. OHU KacaroT-
cs1, Ipex e Bcero, Mopooruu y3JjioB, UX KOJIMYECTBA 1
LIBeTa, MATMEHTAlMKU 6a3ajIbHOTO CerMeHTa JiyJa, JIJ1v-
Hbl U UHTEHCUBHOCTM OKpacKu 0a3ajbHOI 4YacTu 00-
ponku, JMHbI 6oponok. Ilo BceM KoauyecTBEHHbIM
MPU3HAKaM BBISIBJIEHbI U MPUBEIEHbI TOYHbIE CTATU-
cTryecKre KoapPUIMEeHTHI pa3mnuns. Pe3ynsTaTs! mc-
CJIeIOBaHUS OATBEPXKIAI0OT 0OOCHOBAHHOCTb UCITOJb-
30BaHUSI MUKPOCTPYKTYp Tepa sk UIeHTU(hUKALIIU
POICTBEHHBIX BUJIOB U B TOM YHCJIe MPUMEHEHUS KO-
JIMYECTBEHHBIX TTOAXOM0B JJII TAKUX MCCIeI0BaHUIA.
ITpu aTOM OTMEUEHO, YTO 151 UAEHTU(DUKALIAY JTy4-
11I€ MCTOJIb30BaTh KaueCTBEHHbIE MUKPOCTPYKTYPHbIE
MPU3HAKU, YEM KOJMYECTBEHHBIE, TaK KaK MOCJIENHNE
TPeOYIOT MHOTOUMCIIEHHBIX U TPYIOEMKUX U3MEPECHUIA
u rioncyeToB. OHAKO B HACTOSIIIEe BpeMs CIieliMallb-
Hble KOMIBIOTEPHBIE TTPOTPaMMbI MO3BOJISIIOT OpaTh
TOYHBIE TPOMEPHI CTPYKTYP (HarpuMep, He TOJIbKO UX
JIMHEeliHbIe pa3Mepbl, HO U TUTOLAb Ha cpe3ax) 1 cTa-
TUCTUYECKN MX oOpabaTeiBaTh. McciaemoBaHUST 3TOTO
acreKkTa MpoobJIeMbl KpaitHe peaKi, YTO OObSICHSIETCS B
OCHOBHOM TPYIHOCTSIMA METOAUYECKOTO TOpsaKa,
CJTOXKHOCTBIO cOopa 1 00paboTku MaTepuana. ¥ PxaH-
KOOOPa3HbIX BbISIBIEHbI TPU3HAKW, KOTOPbIE MOATBEP-
JKIEHBI CTATUCTUYECKM KaK JUArHOCTUYECKUE IS CH-
CTEMATUYECKOTO aHajliu3a, CIOCOOHbIE O0O03HAYUTH
CBSI3U MEXIY OTPsIIaMU, MOJOTPSIIAMU U YACTUIHO Ce-
melictBamu (Cunaesa u ap., 2018). 1o Mepe pazButust
METOINYECKOUN 0a3bl, B YACTHOCTH, CPEICTB CKaHU-

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 4

pyIOIIeil 3JIEKTPOHHON MHMKPOCKOIUM CTAHOBUTCS
BO3MOXXHBIM HE€ TOJIBKO MICHTU(MUIIMPOBATH BUIHI,
HO U OIIpenesisITh UX TAKCOHOMUYECKHI paHT 1 Ipe-
T10JIaraTh BEPOSITHYIO 3BOIOLIMOHHYIO OOIIHOCTb.

MHorrue MUKpPOCTPYKTYphl IOKPOBHOTO Iiepa 13
TPYIHOM NITEPUINY BPAaHOBBIX CXOMHBI U (hOPMUPYIOT
crieuuduyecKue IJisl ceMelcTBa IMpPU3HaKU, ITO3BO-
JIsTIonIe UAeHTU(GUIIPOBATh 3TO CEMEMCTBO U OT-
nenbHBIC ponbl (Tadi. 3). Kpome TOro, BEISIBIISIETCS
CXOJICTBO MEXIY IIPEACTaBUTEIISIMU Pa3HBIX POIOB,
KOTOPOE MOKET YKa3bIBaTh HA POICTBEHHbIE CBSI3U TaK-
COHOB. Pa3zHble 37€MEHTHI ITOKPOBHOTIO IIepa MMEIOT
HETOXIEeCTBEHHOE 3HAaYCHME IJISI peIlIeHHsI TAKCOHO-
Mudeckux 3amad. Ilo TakoMy BaxkHOMY IIPU3HAKY,
KakK pa3Mepbl 1 KOHQUTYpaLUs y3JIOB ITyXOBOM 00-
poanku II mokpoBHOro mepa, cakcayJibHble€ COMKM
pasnensrorces Ha aBe BeTBU Podoces 1 Eupodoces. Hau-
0ojiee YETKO BBIPAKEHO CXOICTBO pPa3HBIX MUKPO-
CTPYKTYp 3TUX coek ¢ G. glandarius v Pt. afer (Tabi1. 3).

CeMelicTBO BpaHOBBIX BKJIOUaeT okojio 130 Bu-
JIOB, OOBITHO OOBEANMHSIEMBIX O0JIee YeM B 25 pOIOB.
Ha ocHoBaH1Y CEKBEHUPOBAHUS SIAEPHBIX 1 MUTOXOH-
JIpUAJIbHBIX TEHOB, B 3aBUCMOCTH OT YMCJIa UCCIEI0-
BaHHBIX BUAOB U IIPUMEHSIEMBIX METOIOB, CaKCayilb-
HBIX COEK pacrosjiaraloT B (pMJIOTEHETUYECKOM IpEBe
BpaHOBKIX O-pa3HOMy. B Kj1aze ¢ cakcayIbHBIMM COM-
KaMy MCHOJIb30BaJld MaTepHaa TOJBKO OT MOHTIOJb-
CKOI1, MHOTIa M Kamrapckoii, coeK. CecTpMHCKYIO ma-
Py MOTYT COCTaBJISITh LIECHTPAJIbHOA3MATCKME CaKCcayJIb-
Hble coiiku (Eupodoces) n adprukaHcKas YepHasi COpoKa
(Ptilostomus). BkitoueHue B UCC/ieI0OBaHUE KyCTapHU-
KOBOTO BOpOHa (Zavattariornis), ooutareyisi peako-
CTOMHBIX aKallMEBbIX CABaHH M BEChbMa CXOXKETO IO
MOBEJACHUIO U BHEITHE MOPGhOJIOTHUM C caKcayIbHbI-
MU COMKaMM, yKa3aJIo Ha UX BO3MOXHOE 0011Iee Ipo-
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Ta6mmma 3. CXoacTBO OCHOBHBIX MUKPOCTPYKTYP 60POIOK ITOKPOBHBIX ITEPhEeB M3 TPYIHON NTEPWINH Y TIpeACTaBUTEeH

pa3HbIX POJOB BpaHOBBIX*

Ponpr
X
] 8
3 S
MpusHak 2 £ R 3 S 2
3 S S S S S 2
S > <= S) = N N
£ S < 2 S N S e
o ~ < b Q S S
S = @ ) N = ~ S
S < < = < QO S
Boponxka I Podoces + + +
Eupodoces + + +
CepaueBuHa 6oponku | Podoces + +
Eupodoces + + +
[Tepdopanuu meperoposok Podoces + + + + + + + +
CCpALICBUHDI Fupodoces + + + + + + +
I[TurmeHTHBIC Podoces + + +
TPpaHyJIbI Eupodoces + +
bazanpHas kietka 6oponku 11 Podoces + + +
Eupodoces + + +
Bopcunku Podoces + + + +
0a3aJIbHOU KJIETKU Eupodoces + + + +
OpHaMEHT KyTUKYJIbI Podoces + + + + + + + +
Eupodoces + + + + + + + +
Vanbl u Mexnoyanus 6oponku I | Podoces + +
Eupodoces + + + +

ITpumeuanue. * IlepeyeHb MCCIeTOBAaHHBIX BUAOB YKa3aH B TEKCTE; CXOICTBO MUKPOCTPYKTYpPHI iepa ¢ Podoces win Eupodoces 060-

3HAYEHO 3HAKOM +.

ncxoxneHue ¢ mapoit Eupodoces — Ptilostomus. I1oka-
3aHbl 1 OTHOCUTEJILHO OJIM3KHME TeHETUYECKUE OTHO-
IIeHUST CaKCayJbHBIX COEK C JIECHBIMU COMKaMu
(Garrulus) nim copoxkamu (Pica) (Ericson et al., 2005;
Fernando et al., 2017; Jin-Qing Jiang, 2019). BrisiBie-
Ha BO3MOXHOCTh 00pa3oBaHUS OT TEPMUHAIBHOTO
TakcoHa napsl Garrulus — Pica v TOMTATOMUU U3 Za-
vattariornis 1 iapsl Eupodoces — Ptilostomus (Jonsson
etal., 2016).

ITo pesynbratamM (UIOTEHETUYSCKMX MCCIIeAOBa-
HUI, TeCHBIX coeK (Garrulus) n Kyki (Perisoreus) Helb-
3 CUWTATh OJIM3KMMM POINCTBEHHUKAMU, IOCKOJIBKY
3TO MPOTUBOPEYUT MOPGOJIOTUUECKUM AaHHBIM. Bo
BceX (PMIIOTEHETUIECKUX MCCIIEIOBAHMSIX KYKIIIH TTPH-
HaJjieXkaT MHBIM Kilagam. MHoraa nx conmKaroT ¢ Tony-
obMu copokamu (Cyanopica), HO O3ULIMU 3TUX POJIOB
BO B3aMMOOTHOIIIEHUSIX C IPYTMMU POJaMU BPAaHOBBIX
HE MOTYT OBITh CTPOTO IeTepMUHIUPOBaHbI. HeoOxomm-
MO CIIeLIMAJIbHO IOMAYEPKHYTh, YTO KJIaga He MMEeT
peanbHOro npeaka. B y3nax KiagorpaMMbl Ioapasy-
MEBAaeTCs TOJIBKO THIIOTeTUYeCKUii mpenok. Kiamo-
rpamMMma He oTpaXkaeT peaJlbHON UCTOPUU TPYMIIbl U
JIaXke MOXET CUJIBHO MCKaxKaThb €€, a TaKXKe B OYeHb
MaJIoil CTENIEHU BBISIBJISICT UCTUHHBINM MPOIIECC 3BO-
mouuu. Ylepapxusi cCeCTpMHCKUX TPYIII, CUMThIBae-
Masl 4yepe3 OObeINHSIONINE UX Y3/Ibl, HE SIBJISIETCS Te-

MN3BECTHUA PAH. CEPUA BUOJIOTNYECKAA  Ne 4

Heajiorveii B CTporom cmbiciie ciosa. Haubosbimum
MpeacKa3aTelIbHbIM ITOTEHIIMAIIOM 00J1amaioT He (PMITo-
TeHETUYECKME CUCTEMBI, a T€, YTO MOCTPOCHbI OIHO-
BPEMEHHO C YYETOM POICTBAa M CXOACTBa (3€JIEHKOB,
2012; Pacauuwix, 2020). B psine ¢pumoreHeTMYecKux
HCCIIEIOBAaHMIA TTOATBEPXKIAIOTCS BBIBOAbBI, OCHOBaH-
Hble Ha MUKPOCTPYKTYpE Iiepa, O OJIM3KOPOACTBEH-
HBIX OTHOIIIEHUSIX CaKCaYJIbHBIX COeK C aDpUKaHCKOI
4YEpPHOI COPOKOM M, BEPOSAATHO, C JICCHBIMU COMKAMM.
CoOmkeHue cakcayidbHBIX COEK Ha OCHOBE Mop(do-
Joruun ¢ kykinamu (Kosnosa, 1975), a Takxke cxom-
CTBO MUKPOCTPYKTYP Tlepa U C HEKOTOPbIMU IPYTUMU
W3YYEeHHBIMU BUIAMU1 BPAaHOBBIX CJIEIyeT OTHOCUTH K
TOMOTUIIUU — KOHCTPYKTUBHOMY IMOJIOOMIO CpaBHU-
BaeMBbIX CTPYKTYp, HE OCHOBAaHHOMY Ha poiacTBe (0e3
FeHETUUYECKOM MPpeeMCTBEHHOCTH TAKCOHOB).

DBOJIIOLIMOHHAS HAMPaBJICHHOCTh (hOPMUPOBAHUS
Pa3NIMUHBIX MUKPOCTPYKTYp TIepa OCTaeTCsl HEU3BECT-
HOI1, HO, cyds IO ToMy, 4To 13 Podoces y HanbOolee aH-
HecTpajibHOro Buaa P pleskei mpn MenKux pasmepax
3TOrO BUA CTPYKTYpHI Ilepa (6a3ajbHasl KJIETKa, Y3/Ibl
oIaxajblia) CPAaBHUTEIBLHO KPYITHBIE, MOXKHO MPEAro-
JIarathb, 4To UX (DOPMHUPOBAHKE B MPOLIECCE SBOMIOLIUU
CaKCayJIbHbIX COCK IO IT0 ITYTU U3MEJIbYaHU 9TUX 10-
MOJTHUTENBHBIX KOMITAPTMEHTOB KYTUKYJIBI 0oponku 11.
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3AKJIIOYEHHME

BriepBbie ¢ MOMOIIBIO CKAHUPYIOIIEH 3JIEKTPOH-
HOIf MUKPOCKOMNWM MOKa3aHo, 4YTo (1) MUKPOCTPYK-
Typa MOKPOBHBIX MEPbEB, KaK U XapaKTep TeJOJIBU-
>KeHUI, 0COOEHHOCTU BOKaIM3allMU, KOHCTPYKIIWS
rHe3, SMOPUOHAJIbHBIM NTEPUJIO3UC NMTEHIIOB CakK-
cayJIbHBIX COEK, UMesl 0Dl11lee CXONCTBO, OTpaxaeT He
TOJBKO MPUHAMIEKHOCTD K cemelicTBy Corvidae, HO
U pomoByI0, paznuydasich Yy Podoces u Eupodoces; (2)
€CJIM TIpU3HaTh aHLECTPaATIbHBIMU UYEPThl CTPOEHUS
niepa Podoces pleskei, K KOTOPbIM OTHOCSITCSI MEJIKUE
pa3Mepbl MepbeB, HO KpYITHbIe 60oponku I ¢ pa3Bu-
ThIM JIOpCAIbHBIM TpeOHEM, MeJIKue Oa3ajibHble
KeTKku 6oponku II, Ho KpyITHbIe yalieoOpa3HbIe y3-
JIBI Ha MyXOBbIX Ooponkax II, To MoXHO mpearnona-
raTh, 4YTO y CaKCayJIbHBIX COEK B ITPOLIeCCe SBOITIOLUN
IIJI0 U3MeJTbYaHUE POTOBBIX CTPYKTYpP IMOKPOBHOIO
rnepa; (3) CXoICTBO MUKPOCTPYKTYPHI Mepa U pe3yib-
TaTbl HEKOTOPBIX PSAAOB (PUIOTEeHETUUYECKUX UCCIie-
JIOBaHUI cakcayJbHBIX COCK C TIPEACTABUTEISIMU PO-
noB Ptilostomus v Garrulus TI03BOJISIIOT PEAIIOIaraTh
OIM3KKE POACTBEHHBIE CBSI3U 9TUX TAKCOHOB; (4) Me-
TOI CKAHUPYIOIIEH 3JEKTPOHHOU MUKPOCKOIIUU
CTPYKTYpHI Tiepa 3P eKTuBeH He TOJIbKO [Jisl BbISIB-
JIEHUSI AMarHOCTUYECKUX UYepT CTPOEHUS Tiepa, HO 1
MEepPCIeKTUBEH JJISI TOHMMaHUsI YPOBHSI POJACTBEH-
HBIX OTHOIIIEHU I TAKCOHOB MTHUILL; (5) CKaHUPYIOIIast
2JIEKTPOHHAsI MUKPOCKOITUS IOMOJIHSET U oborania-
eT UCCJIeIOBaHUS TIepbheB Ha YPOBHE CBETOBOM MUK-
POCKOTIMHU, KOTOPbIE YK€ 3aCTy>XKUIN JOCTOMHOE Me-
CTO B OPHUTOJIOTUM.

BJIIATOJAPHOCTHU

HccnenoBanue BEIMOIHEHO HA 00opynoBaHuu LleHTpa
ob1iero mojb3oBaHUs “MHCTpyMEHTAIbHbBIE METOAbBI B
skonorun” UI1DD PAH. ABTops! Gi1aromapHbl COTPYIHU -
kaMm HayuHo-unccnenoBatenbcKoro 300J10rM4eckoro Mmysest
MTI'Y u 3oonornyeckoro MHctutyra PAH 3a momoib B
paboTe C KOJJIEKIMOHHBIM MaTepuajoM, a Takxke
T.H. llenukoBoii 3a TEXHUYECKYIO ITOMOIIIb.

ONHAHCHUPOBAHUME

PaGota BrITIONIHEHa B pamMKax [ocymapcTBeHHOro 3ama-
Hust MHCTHTYTA TIpo6ieM sKojtoruu 1 3Booumu M. A H.
CesepuoBa Poccuiickoit akanemun Hayk (NeNe 0089-2021-
0002, 0089-2021-0004).

KOH®JIMKT MHTEPECOB

ABTODPBI OATBEPKAAIOT OTCYTCTBUE KOHMIUKTOB UH-
TEpPEeCcoB.

COBJIOJEHUWE 5TUYECKUX CTAHOAPTOB

Bce atnueckue CTaHOapThbI OBLIN COOJIIONCHHI.
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The Use of the Microstructure of Coverling Feathers in the Systematics
of Ground Jays (Aves, Corvidae: Podoces, Eupodoces)

O. F. Chernova® # and V. Yu. Ilyashenko!

! Severtsov Institute of ecology and evolution, Russian academy of Sciences, Leninskii pr. 33, Moscow, 119071 Russia

#e-mail: olga.chernova.moscow@gmail.com

Using scanning electron microscopy, new data on the microstructure of the definitive coverling feathers of all
four species of ground jays Podoces pleskei, P. panderi, Eupodoces hendersoni and E. biddulphi and eight other
species of Corvidae were obtained: Ptilostomus afer, Garrulus glandarius, Perisoreus infaustus, Corvus cornix,
Cyanopica cyana, Nucifraga caryocatactes, Pica pica and Pyrrhocorax pyrrhocorax. Comparative morphologi-
cal analysis involving previously published data on the microstructure of the pen-feathers of these species, as
well as Corvus monedula, C. frugilegus, C. corax, revealed a number of feather microstructures specific to ground
jay species, as well as differences between Podoces and Eupodoces, which confirms their genus status, possible rela-
tionship with G. glandarius and Pt. afer, as well as the preservation of ancestral features in P. pleskei.

Keywords: microstructure, coverling feathers, ground jays, scanning electron microscopy, taxonomy
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