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Features of fine structure of the primary remex of the Rough-legged
Buzzard and Common Buzzard. - Fadeeva E.O. —The article presents original results
on the scanning electron microscope comparative investigation of the primary remex fine
structure in the Rough-legged Buzzard (B. lagopus) and Common Buzzard (B. buteo).
The conclusion is made that B. lagopus and B. buteo, along with traditional elements
of the contour feathers architectonics, have several species-specific microstructural
taxonomically important patterns of the primary remex.

B Hacrosimee Bpemsi mpoOieMa TaKCOHOMHYCSCKON HICHTU(DUKAIIH
MepbeB U MX (ParMEHTOB BEChMa aKTyalbHa W BOCTPEOOBaHA B IIMPOKOM
CIICKTpE HAINpPaBJICHUNA OMOJIOTHYECKOW SKCHEPTH3HI (B YACTHOCTH, CYIEOHO-
Omoornveckas YKCIepTr3a U aBHalMoHHast opHuToorus ). Ha gpone ncaepmsi-
BAaIOMINX OMUCAHUN MaKpOMOP(OIOTHIECKUX 0COOCHHOCTEH ONICPCHHUS MTPaK-
TUYECKH HEM3YYCHHBIM OCTACTCSI CTPOCHHE MUKPOCTPYKTYPBI (TOHKOTO CTPOE-
HUS) TIEpbeB NTHII. BMecTe ¢ TeM, IMEHHO CPaBHUTEIEHOE MHKPOCTPYKTYPHOE
HCCJICIOBAHUC TTO3BOJISICT ((PEKTHBHO JUArHOCTUPOBATH BHUJIBI IO MEPHSIM U UX
(parmenTam [5, 6, 8, 9, 11, 12, 13]. Kpome TOro, TaHHOE HCCIICIOBAHIEC BBISBIIS-
€T, HapsIly C TPaJWIMOHHBIMA 3JICMCHTAMH apXUTCKTOHHUKH TEpa, KOMILICKC
BUJOCICIIM(PUICCKUX MHUKPOCTPYKTYPHBIX XapaKTCPUCTUK, OTPAKAFOIIIX
aJanTally NTUI] K YCIOBUAM OOHMTaHUs (HAIIpUMEp, YCUIICHUE a3pOAHHAMHU-
yeckoro 3¢ eKTa Kpblja), 4To MO3BOJISET (POPMYIIMPOBATh 000CHOBaHHBIE TH-
MOTE3bI O BO3HUKHOBCHUH aJIANITAIIMOHHBIX YKOJIOTO-MOP(POIOTHYSCKUX 0CO-
OceHHOCTEH apxuTeKTOHUKH Tiepa [1, 3,4, 7, 10, 14, 15, 16].

MeToab! 1 MATEPHAJIBI
VYuuteiBast 60IBIION UHTEPEC K TAKCOHOMHYECKH BaXKHBIM 3JIEMEHTaM
MOpP]OJIOrHH MEPHEBOTO MOKPOBA MITHIl U TOHKOTO CTPOCHUS Ne(PUHUTUBHBIX
NEePbEB B YACTHOCTH, HAa CTPYKTYypy KOTOPBIX BO3MOXHO BIIUSET KOMILIEKC
9KOJIOTO-MOP(OIIOTHUECKHX a/IallTAllnii KOMIIEHCATOPHOT'O TUIIA, MBI BIIEPBBIE,
C NPHUMEHEHHEM CKaHHMPYIOLIETO 3JIEKTPOHHOro Mukpockona (SEM), mox-
POOHO HccienoBai 0COOEHHOCTH MHUKPOCTPYKTYPbI KOHTYPHOTO Iepa JByX
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npeacrasuteieii poaa Buteo Lacepede, moacemeiictea Buteoninae, Bxomsiiie-
ro B coctaB cemericTa Sctpedbunsie (Accipitridae, Falcones) - MoxHOHOTOro
KaHIOKa, 3uMHsIKa (Buteo lagopus) n 0OBIKHOBEHHOTO KaHIOKa, capbrda (Bu-
teo buteo). B HacTosiiieil paboTe MmpeCTaBICHbI PE3ybTaThl CPABHUTEIBHOTO
IIEKTPOHHO-MHUKPOCKOITMYECKOTO MCCIIEIOBAHIS TOHKOTO CTPOSHHS 1e(DHHH-
THBHOTO KOHTYPHOTO Tiepa B. lagopus u B. buteo, 410 SBIS€TCS MPOIOIIKE-
HHEM HAIIIETO UCCIICAOBAaHMS MO BRISABICHHIO OCHOBHBIX BUIOCHEIM(PHIECKUX
XapaKTePUCTHK apXUTEKTOHUKH TIepa COKOI000pa3HbIxX [2, 9].

Marepuanom ansi pabOTHl HOCTYKWJIM IIEPBOCTEIICHHBIE MAaXOBEIC
nephsi, Jr06e3Ho mpenoctasiennsle A. b. Casunenxum (MII3D PAH), a
takke C. ®. CanenbHUKOBHIM (BOpOHEXKCKHMI 3allOBENHWK) W3 JIMYHBIX
OPHHUTOJIOTHYECKHUX KOJUIEKIIMOHHBIX (DOH/IOB.

Jis mpoBeneHHs CPaBHUTEIHHOTO AJIEKTPOHHO-MHUKPOCKOIIHYECKOTO
aHaJM3a MCHONB30BajM HaubOojee HHGOPMATUBHBIE (pParMeHThl Iepa —
6oponku mepBoro mnopsiaka (namee 6opoaky I) U GOPOIKH BTOPOro MOpPSIKa
(manee 6opoaku I1) koHTYpHOH 1 MyX0BO# YacTel onaxaina: mo 10-15 6opoaok
y omHOW ocobu kaxxmoro Buaa. IIpemaparsl G0pOJOK OBUTM MPUTOTOBICHBI
CTaHAapTHBIM, MHOTOKPATHO aripOOUPOBAHHBIM METONIOM [8].

[logroroBneHHble  mpemaparsl  HANBULUIA  30JI0TOM  METOOM
HOHHOTO HambuIeHHS Ha ycraHoBke Edwards S-150A (BemukoOpuranus),
mpocMarpuBadl U (QoTorpagupoBaIl € MPUMEHEHHEM CKaHHPYIOLIETO
anektpoHHoro Mukpockona JEOL-840A (SlmoHus), Tpw  yCKOPSIOLIEM
HanpspkeHnu 10 xB.

B uenom, nzrotosieHo 53 npenapara 60poIoK OraxananepBOCTEIEHHBIX
MaxoOBBIX NepbeB B. lagopus u B. buteo, Ha OCHOBaHWU KOTOPBIX CHIEIAaHO U
MpOoaHaIU3upOBaHO 177 31eKTpOHHBIX MUKpOodoTOorpaduii.

B macrosmeM uccienoBaHUN 32 OCHOBY OIHCAHUS MUKPOCTPYKTYPHI
KOHTYPHOH 4YacTH ollaxaja HMepBOCTEIIEHHOTO MaxoBoro mepa B. lagopus u
B. buteo ObLIM B3ATHI CIIEAYIOININE KaYeCTBEHHBIE TOKA3aTeH: KOHPUTryparys
MIOTIEPEYHOT0 cpe3a Ooponku I; cTpoeHHWe CcepAIeBHHBI Ha IONEPEYHOM
U TPOJONBHOM cpe3ax Ooponku I; perped KyTHKYISpPHOM MOBEPXHOCTU
6opoaku I; crpoenmne Gopomok Il gucrampHOTO OTHENa omaxaiblia (Ianee
nucTtanbHble 6opomaku I1): koHPUTrypanus CBOOOTHBIX OTIEIOB OPOTOBEBIINUX
KyTUKYJISIPHBIX KJIETOK TUCTaIbHBIX 00posok 11, popmupyronmx nopcanbHyo
MOBEPXHOCTh oOmnaxana; ¢popMa y3J0B B MPOKCUMAaJIbHOM oTaene 6opoaok 11
MyXOBOM YacTH olaxaja (Jajee IMyXoBble OOpPOIKM): XapakTep W CTENeHb
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PaCcwWIEHEHHOCTH AalHKaJbHONH YacTH CErMEHTOB, GopMa 3yOIIOB M CTEICHb
OTKJIOHEHHS KX OT OCHOBHOHM OCH ITyXOBOH OOPOAKH.

Pe3yabTaThl M 00CyXK1eHUSA

®opma nonepeyHoro cpesa. Ilonepeunsrii cpe3 B 0CHOBaHUH O0POAKH |
(TmomomaxanelieBast 9acTh) UMEET OUYCHb y3KYIO YIIIMHEHHYIO POpMY; 3aMETHO
npeobiagaeT BEeHTpPaJbHBIA IpeOeHb, JHOCANbHBI rpeOeHb BBIPAXKEH CIIa00
(B. lagopus) unm TpakTHYEeCKH OTCYTCTBYeT (B. buteo); B pacrolOXKeHUH
JTUCTAFHOTO M MPOKCHMANBHOTO BBICTYIIOB 3aMETHA ACHMMETPUYHOCTB;
CepAIeBHHA Ha IIONEPEYHOM Cpe3e IIOAOMAXalbIeBOM YacTh OOpOIKH
OTCYTCTBYET; KOPKOBBIH CJI0M, TOJHOCTHIO 3aOJHSAIOIINY BHYTPEHHIOO YacTh
60ponKH, IMEET OTHOPOAHYIO CTPYKTYPY.

B mnasame ©Oa3zanpHON dYacTh OOpOIKH OTMEYAeTCs TIOSBICHHE
OTHOPSITHONW CEpILEBHHBI BO BHYTPEHHEH CTpPyKType; Ooiee BBIpaKeHa
ACHMMETPHS B PACIIONOKEHUH TUCTAIFHOTO M MPOKCUMAIFHOTO BEICTYIIOB. B
MOCJIEAYIOIINX yyacTKax 0a3ajabHON YacTi OOPOJIKH HIMPUHA CPEe3a HECKOJILKO
YBEJIMYMBACTCS, IMO-NPEKHEMY YIUIOIICHHBIH Cpe3 IpHoOperaer cierka
M30THYTYI0, 1yrooopasnyio ¢opmy, npu 3toM y B. lagopus BeHTpabHbIN
rpebeHb Oonee M30THYT. Bo BHYTpeHHEH CTpyKType OOpOIKH HaYMHAET
3aMeTHO TpeobianaTh CepAIeBHHA, NMPEACTABICHHAs OOHO- W JIBYPSIHOW
COBOKYIHOCTBIO YIUIOIIEHHBIX HOJUMOP(HBIX BO3TYyXOHOCHBIX MOJOCTEH:
MOJMIOHANBHBIX Y B. lagopus u Ooiiee CrIaXEHHOH, OBaIbHOW (GOpMBI y B.
buteo. B xapkace cepAIEBHHHBIX IIOJIOCTEH 3aMETHBI KOPOTKHE TOJICTHIC
HuTH. CIUTeTeHNs [UIMHHBIX TOHKUX HUTEH, XapakTepHbIE TS CEPAIIEBUHHBIX
nonoctent B. lagopus, y B. buteo oTMeueHBI JTUIIb B OTJEIBHBIX MOJOCTSIX.

Kondurypamus u mapaMeTpbl yAJIHHEHHOCTH IIOIIEPEYHOTO Cpe3a
BBINIENEKANNX YIaCTKOB O0poaku [ (MeauanbHas v AUCcTalbHAS YACTH ) 3aMETHO
U3MEHSIOTCA TI0 CPAaBHEHHUIO C TPHBEACHHBIMH BBIIIE XapaKTEPUCTHKAMHU
0a3ayibHOW YaCcTH: 3aMETHO YMEHBINACTCS JUIMHA BEHTPAIBHOTO TpPEOHS,
MOCTENICHHO YMEHbIIaeTcs oOInas UIMHA IIONEepedyHOro cpeza OOpomKH U
OJHOBPEMEHHO YBEIWYHMBAETCS IIMPHHA, BCICICTBHE YETO TOMEPEUHBIN cpe3
MeuanbHOM yacT 6oposku | mpuodperaet Oosee OKPYIITyIo, JIAHIETOBHIHY IO
dbopmy. YV B. lagopus momnepedHbId Ccpe3 AUCTAILHOW YacTH OTINYAECTCS
KaIrIeBUAHON (OPMOIA.

CepaueBuHa Ha NPOAOJILHOM cpe3e. Y 000MX HCCIICTOBAHHBIX HAMH
BUJIOB OJHOPSAHAs B OCHOBaHMM Oa3zanmpHON wacTu Oopoakum I cTpykrypa
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CEpIIIEBUHHOTO TSKA, B OCIEIYIONINX yYacTKaX, B HAPABJICHUX K BEPIIMHE
O6opoaku, mpuobperaer y B. lagopus NATH- MECTUPSATHOE CTPOSHHE, 3aTeM —
TpexpsaHoe (6a3anbHas 4acTh) U aliee — ABypsAIHOe (MeananbHas); y B. buteo
1 B 0a3aJbHOM, M B MEIUANBHON YaCTAX COXPAHATCS TPEXpsIHAs CTPYKTypa
cepaueBuHbl. KoHQUrypalys cep/leBUHHBIX TOJIOCTEH TaKkkKe pa3inuacTcs
Yy HUCCIICZIOBaHHBIX BHIOB. Y B. lagopus cepAleBUHHBIA TSHK Oa3albHON U
MeanaIbHOM yacTeil 6opoaku | mpencTaBieH CUITBHO BBITAHYTHIMH BIOJIb OCH
OOpOIKH CEepACBHHHBIMU IMOJOCTIMH C IIIyOOKO CKIIaA4aThIMH CTEHKAMU;
MeHee BBITSHYTHIC TTOJIOCTH OTMEYEHBI B BEPXHEM yUacTKe MEIUATbHON YacTh
o6opoaku 1. YV B. Buteo HaoO0OpOT — CepAlleBUHA XapaKTEepPU3yeTCs MeHee
BBITAHYTHIMH TIOJIOCTSIMH M JIMIIb B BEPXHEM YYacTKE MEIUAIBHOW YacTd
6oponku I oTMedeHB! CHIIBHO BBITSHYTHIE CEPALIEBUHHBIC SYCH.

Kpome toro, cepaneBuny B. lagopus Ha TIPOAOIBHOM Cpe3e 3aMETHO
omIn4aeT Oonblnee 0OMIIIe TOHKIX HUTEH B KapKace CepALeBUHHBIX ITOJIOCTEN
Ha BCEM MPOTKeHUH Oopoaku 1.

CTpyKTypa KYTHKYJIAPHOl mNOBepXHOCTH. i CpPaBHHUTEIHEHOTO
aHanM3a HaMy ObLT BEIOPaH KOHKPETHBIM YIaCTOK Ky THKYJISIPHON TOBEPXHOCTH
— AWCTaNbHAsl CTOPOHA BEHTPAILHOTO IpeOHs 6a3ayibHO# yacTu 6oponkw 1.

OpHameHT pebeda HOBEPXHOCTH Ky THKYIISIPHBIX KIE€TOK y B. lagopus n
B. buteo nocTaTouHO CXO/IeH: y 000UX BUIOB peibed) BOPCUCTHIN, 00pa30BaHHBIN
MEJIKHMH, TYCTO pACIONIOKCHHBIMA MHOTOYHCICHHBIMA KyTHKYISPHBIMA
BBIPOCTAMH, PAaBHOMEPHO IMOKPBHIBAIOIIMMH TOBEPXHOCTH KJIIETOK. [ paHUITBI
OKPYTJIBIX ISTH-IIECTUYTOIBHBIX KyTHKYSIPHBIX KJIETOK XOPOIIO PA3TUIUMBL,
Ha TIOBEPXHOCTH OTHCNBHBIX KIETOK 3aMETHBI NEpHHYKJICapHbIE O0IacTH.
Janee, mo HampaBlIeHHWIO K BepuimHe Ooponku [, KiIeTku mnprodpeTaroT
BBITSHYTYIO (DOpMY, UX TPaHHILII TIO-IIPEKHEMY TOCTATOYHO PA3THYHMBI.

Crpyktypa auctajbHbix Oopogok II. YV oboux mccieaoBaHHBIX
BHJIOB AuCTalbHBIe 60poaku II cXomHBI B CBOEM CTpOEHUHU. B ux cTpykType
OTYETIIMBO PA3ITUYAIOTCS TUITMYHBIC YEPTHI, OTMEUCHHBIC U Y IPYTHUX UCCIIEIO0-
BaHHBIX HAMH BHUJIOB IITHUI: pacUIMpeHHas 0a3zajbHAs Y9acTh U MOCIEAYIOIIas
TOHKasl yIJIMHEHHAs 9acTh AUCTAIbHOM 00poaKH 11 — MEepHIIIKO — ¢ KOMILIEK-
COM CBOOOIHBIX OTIEJIOB OPOTOBEBIINX KyTHKYJSPHBIX KJIETOK: KPIOYOYKH B
OCHOBAaHMH TIEPHIIIKA HAa €r0 HIKHEH (BEHTPaJIbHOI) CTOPOHE, a TaKXkKe J0p-
CalbHBIE U BEHTPAIbHBIE BOJIOCOBUIHBIE PECHHYKHA HA BCEM INPOTSKEHHH,
BKJIIOYAs alMKaJIBHYIO YacTh MEphIlIKa. Bmecte ¢ TeM, aucraibHbIe 00poa-
ku Il y o6onx mCCIen0BaHHBIX BUJOB OTIIMYAIOTCS CHIBHO YIJIMHEHHBIM IIe-
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PBIIIKOM U B COBOKYITHOCTH CBO€H (DOPMHUPYIOT CHIIBHO BOPCHCTYIO I0pCalIb-
HYIO TTOBEPXHOCTH OIaxaia, YTo a0CONIOTHO HE XapaKTEePHO UL M3yUCHHBIX
HaMu Ipyrux npeacraButeneii Accipitridae u B ieiom Falcones. Kpome Toro,
BBISIBJICHHASA Y B. lagopus u B. buteo 0COOEHHOCTb CTPYKTYDPBI AUCTAITLHOMN
6opoaku 11, mocTaTouHO peaKo BCTpEeUYaeTcs U y MPeICTaBUTENeH JPYyTUX TaK-
COHOB IITHUII 1 0OHApYKeHa HaMU JIMIIb Y coBooOpa3Hbix (Strigiformes) [3], a
TaK e y uepHoOproxoro psioka (Pterocles orientalis, L.1758) u camxu (Syr-
rhaptes paradoxus) (cem. Psoxossie Pteroclidae, Pterocletiformes).

CTpyKkTypa NMyXoBbIX 0OPOJAOK HCCIENOBAaHHBIX HaMu B. lagopus u
B. buteo cxomHa M XapakTepu3yeTcs Y3KoH yIJIMHEHHOW 0a3abHON YacThIO U
HE pacIIMPEeHHBIMH aNMKaIbHBIMH YaCTIMH CETMEHTOB B COCTABE MEPHIIIKa —
MEXI0y3JIe TUTAaBHO TIEPEXOIUT B y3elI. B mpoKcHManbHOM OTIeNe IMyXOBBIX
60pomoK CBOOOAHBIN Kpail y371a MPeACTaBIeH TPEMS OTHOCHTEIBHO JITHHHBIMU
M 3a0CTPEHHbIE 3yOLlaMU, OTKJIOHSIOUIMMHICS B CTOPOHBI OT MPOJOJILHON OocH
IIyXOBBIX 60pOIOK o yritom 30°,

Takum o0Opa3oM, B pe3yibrare MPOBEJCHHOIO HAMH HCCJIEAOBAHUS
MHKPOCTPYKTYpPBI IIEPBOCTEIIEHHOTO MaxoBoro mepa B. lagopus u B. buteo
BIICPBEIC BBISBICHBI KAY€CTBEHHBIE TATTEPHBI, B KOMITJIEKCE CBOEM JJOCTAaTOYHO
MH(OPMATHBHBIE C TOUKHU 3PEHHUS] TAKCOHOMHYECKON TUarHOCTHKH.

[IpenyoxeHHBI TONXO0J CPAaBHUTENBHOTO AJIEKTPOHHO-MHKPOCKO-
MUYECKOTO MCCIIeIOBAHUS 0COOEHHOCTEH MUKPOCTPYKTYPBI KOHTYPHOTO Tiepa
MO3BOJISIET HE TOJBKO 3 (EKTHBHO THarHOCTHPOBATH BUJIBI T10 MEPHSIM U UX (par-
MEHTaM, HO U BBISIBIISITH B OyIyllieM crielu(puyecKre 4epThl, Ha (JOpMUpPOBaAHHE
KOTOPBIX OKa3ajl BIUSHHE KOMIUIEKC HKOJIIOTO-MOP(OIOTHIECKUX aJanTannii
KOMIICHCATOPHOTO THIIA.
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