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ITpoaHanu3upOBaHbl COUYETAHUS TIPU3HAKOB CTPOCHHS, KOTOPBIE paHee HUCIHOIb30BAIHCH Ul 000-
CHOBaHMS Pa3jIMuHbIX Kiaccubukauuii orpsaa Siphonaptera. PaccMoTpeHs! aganTuBHble U GuieTuye-
ckre MOp(OTUIIBI, MapKUPYIOIIHEe COOpPHBIC MM (HIOreHETHYECKN OJIM3KHE TPYIIBI CEMEHCTB OIoX.

KuroueBsie cioBa: 610xu, Siphonaptera, kmaccupukanus, MOp(HOJIOTHIECKHE aTanTalnuy, aar-

THBHBIC U (PUIETHIECKHE MOP(HOTHIIBI
DOI: 10.31857/S003118472303002X, EDN: FTVWAT

Hacrosias crarbst — niepBasi B CepUH IUIAHUPYEMBIX ITyOIMKALUH, TOCBSIIEHHBIX MOP-
(omornyeckuM OCHOBaM KiraccHpuKanuii oTpsga 61ox. B wactHOoCTH, OymyT mpoaHamu-
3UpOBaHbl COYETAHMS NPHU3HAKOB, KOTOPbIE NPUHUMAINCh KaK BEAyllne B KilacCH]UKa-
LHSIX TAaKCOHOB I'PYIIIbI CEMENHCTBA — NOJACEMENCTB, CEMEMCTB U HAJICEMEICTB, a TakKe
uH}paoTpsoB. B 310i yacTn paboTsl 0c000€ BHUMAaHUE YIEISIETCS] CXOACTBY JIBYX THIIOB:
KOHBEPreHTHOMY, 00YCIIOBIIEHHOMY CXOAHBIM 00pa3oM MapasuTH3Ma, U (HICTUIECKOMY,
OCHOBaHHOMY Ha €IMHCTBE IPOUCXOXKCHHS IPyIbl. Ecim cX0nCTBO MEpBOro TUIa XOPOIIO
BBIPAXKEHO AaXe y 00X (PUIIOTeHETHYIECKH YJaJeHHbBIX TPy, TO BTOPOTO YCTaHABINBACTCS
KaK COBOKYITHOCTb OCOOGHHOCTEH CTPOCHHS Pa3IMUHBIX CKEJIETHBIX 00pa30BaHMU.

BeposiTHO, CyTBI0O MaKpO3BOJIIOLUH SIBISETCA TO, YTO M3 BCETO MOP(OreHETHIECKOTO
MOTEHIIMaJIa TIPEAKOBON IPYIIITBI 110 KAKUM-TO MPUYMHAM PEAIU3YETCsl JIUIIb YacTh BO3MOXK-
HBIX OCOOCHHOCTEW CTPOEHHS, KOTOPBIE CTAHOBATCS OCHOBOM IS TTOCIEAYIOMIEH BHIOBOMH
JMBEPreHInN 1 (pOPMHUPOBAHUS TAKCOHOMUYECKOro pazHooOpasus. Takum oOpaszom, ¢u-
JIETHYECKUE KOPPEISIIUN MapKUPYIOT COOBITHS SBOJIOLUH, CIECICTBUEM KOTOPBIX SIBISIETCS
(opMupoOBaHNE TAKCOHOB HAJIBUIOBOTO MJIM BBICIIErO pPaHra.

OTb0p W3 MHOTHX OCOOCHHOCTEW CTPOEHUS, 3HAYMMBIX JUIsI 00OCHOBAHHS KITaCCHU(U-

Kaluu, (1)OpMyJ'II/IpOBaHI/Ie IMPU3HAKOB TAKCOHOB MU3MCHSIOTCA MO MEPE HAKOIJIICHUS 3HAHUU
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0 MOP(OIIOrHHYeCcKOM pa3sHO00pa3uy TPy B 1ienoM. OOIast KapTHHA JOTIOITHISTCS OIMMCAHNSIMHI
HOBBIX BUJIOB M POJIOB, OJIOXM KOTOPBIX HOCTOSIHHO OOHApYXXMBAIOTCS HA Pa3HBIX KOHTH-
HeHTax. Panee mHo#t (Mensenes, 2002) ObUTO BBIEIEHO YETHIPE MEPHOAA UCTOPUH CUCTE-
Matuku otpsia onox. [ToctmunaeeBckuit nmepuon (¢ 1759 mo 1897 r.) otnmuaer dparMeH-
TapHOCTH CBENEHUI 0 010Xax, KOTOPhIE B OCHOBHOM KacalHCh ITapa3uTOB €BPOIEHCKON
(ayHBI TPBI3YHOB, HACEKOMOSIIHBIX, JIETYYHX MBIIIEH, XUIIHBIX U NTUL. Bo Bropoii nosmo-
BuHe XIX Beka cranu m3BecTHHI O010Xu (payHbl FOKHOM AMEpPUKH U IPyTUX KOHTHHEHTOB.
Hauano Broporo, nim kiaccu4eckoro, nepuojia MokHO oTHecTd K 1897 r., korna BrnepBbie
OBLTO BBICKA3aHO TPEIIONOKEHHE O BOSMOKHOCTH TIEPEHOCA BO3OYAUTENESH TyMbI OITOXaMH.
AKaZieMUYeCKUIl MHTEpEC K IpYIIe OTACIbHBIX CIEIUAINCTOB-CHCTEMATHKOB CMEHSET-
Csl NHTCHCUBHBIMHU HCCIICIOBAaHUSAMH YUYCHBIX, BKIIFOUasi MEIUKOB, U3 Pa3HBIX CTPaH MHpa.
C 1898 mo 1950 r. ormeuaroTcss HanOOJIEe BBICOKHME TEMIIbI ONMCAHUS HOBBIX BUJIOB.
B ator nmepuon GopMHUpPYyIOTCS OCHOBHBIE IPEACTABICHUS O TAKCOHOMHYECKOM Pa3HOO-
Opasun oTpsJa, OCHOBAHHOM Ha MOP(OIOrHUecKUX AaHHbIX. [lepBas momoBuHa XX Beka
3HaMeHyeTcs myomukanusaMu padot Kapma J[xopnana (K. Jordan) m Haranwmans Potmmns-
na (N.C. Rothschild), kotopbie B OTI€IBHOCTH U B COABTOPCTBE Mpemioxuin 983 Bumo-
BBIX (49% OT ymcna BceX BaNMIHBIX Ha3BaHWN BHIOB) B 94 pomoBwix (37%) Ha3BaHUIL.
FO.H. Baruep (J.N. Wagner) ¢ 1893 o 1940 r. caMmOoCTOATEIHHO U B COABTOPCTBE OMUCAI
228 takcoHoB Bcex paHroB. C 1926 . I.I. Mod¢ perymsapHO omuchIBaeT HOBBIE B,
pacnpoctpaHeHHble Ha Tepputopun crpal ObiBiiero CCCP. DtuM aBTropoM B 0o01ieil crox-
HOCTH OBUTO ommcaHo 205 BHAOB W Pa3IMYHBIX TaKCOHOB Onmox (m3 HuX 131 — camocros-
TEJIbHO, OCTaJbHBIE — B COABTOPCTBE).

BpemMenHyto rpaHuIily MEKay KIacCCHYeCKUM M IMTOCTKIACCHYECKUMH MEPUOIAMU MOXKHO
otHectd K 1948-1950 romam. B 1948 . K. JIxopnan (Jordan, 1948) omyOiukoBan CBOO
kinaccuukanuio orpaga omox. Ha mmmrenbHslil nepuoa ¢ HEOONBIIMMHU JOMOTHEHUSIMH
oHa cTajia Hanbosnee obmenpuHsToid. Heckomnbko panee xopaan (Jordan, 1947) uznoxuin
CBOM IPHHIMITBI ITOAXO0A K HCCIIEOBAHNSAM CHCTEMATHKU OJIOX, B COOTBETCTBUH C KOTOPBI-
MH HX BBICIIME TAKCOHBI MOT'YT OBITH BBIJIEJICHBI HE 10 OTAEIBHBIM IPH3HAKAM, a TOJBKO
Ha OCHOBE MX KOMOMHAIWH, TOCKOIBKY KaX/IbIi OTJEIBbHBIH MPU3HAK MOXKET BCTPEUAThCS
W Yy TIpeJCTaBUTENel JIpyriuX TaKCOHOB.

B nactosmee Bpems otpsn Siphonaptera HacumteBaeT 6omee wem 2000 BugoB u3 240
POZIOB, IPUHAJISKAIIMX K [IOYTH JBYM JAECSATKaM ceMeicTB. OHAKO U CIYCTS MOYTH TPU
CTOJIETHSI, KOTJa (hayHa pa3InYHbIX KOHTHHEHTOB M3ydeHa OoJjiee MOIHO, YEM paHee, OTpsi
0J10X TpeNCTaBIsIeTCS UCCIEN0BaTeIsIM Kak 000COOIeHHas TPpyIa Cpeiu JIPyriuX HaCeKo-
MBIX C IOJHBIM IIpeBpaiieHueM. Vcxons 13 BHEIIHEro OOIMKa OTAENBHBIX K3EMILISIPOB,
00OHapy)XEHHBIX B OaNTHHCKOM J0IIEHOBOM U OJHMIOLICHOBOM SIHTApE, MOXKHO 3aKIIIOUHUTD,

YTO B IIEPUOA BOSHUKHOBECHUS COBPEMEHHBIX OTPAAOB MJIICKOIMUTAIOIINX 0JIOXH MMEJIU BCE
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MIPU3HAKH MOP(OIOTHUECKON CIIENNATN3aliy, U 3TH IPU3HAKU, TAKUM 00pa3oM, OCTaNCh
HEM3MEHHBIMHU C Havaja KaiHO30sl.

CTaOmIpHOCTh 0COOGHHOCTEH CTPOEHHUS 00YCIOBIMBACTCS CXOAHBIM THE3I0BO-HOPOBBIM
00pa3oM >Kn3HU OOJNBLIMHCTBA TpejacTaBuTenel orpsaa. OOmUMH 0COOEHHOCTSIMH MMaro
BCeX OJIOX SBISIFOTCSI HETIOJBMD)KHO COCTUHEHHBIE TOJI0BA M MEPEAHErPY/b, a TAKXKE IMOJ-
BIYKHO COWIGHEHHBIE JPYT C JAPYIOM CPEAHUH M 3aJHUH cerMeHTHl Ipyau. bioxam mpu-
CYIIH TIOJTHOE OTCYTCTBHE KPBIIbEB, HAINYNE YIUIOLMIEHHOTO ¢ OOKOB Tela M YJUIMHEHHbBIX
NIPBIraTeNIbHbIX 3aTHUX HOL. B3pociibiM 0/10XaM CBOWCTBEHHA 3HAYMTEIIbHAS JIBUraTesIbHAs
aKTHBHOCTB. OHHU CIIOCOOHBI COBEpIIATH NMPBDKKH, TIEPEMEINAThCS B CIOSX I'PYHTa W MOA-
HUMATbhCS 110 CTEHKaM Ielep.

MHorue 4epThl CTPOSHHs YKa3bIBAIOT Ha MOHO(MIMIO OoTpaaa 610X. DTO KacaeTcs CeH-
COPHOTO BOODPY’KEHHUSI aHTEHH M POTOBOI'O amrapara, CTpoeHust gpparm, arnogeM u rpedHen
TPYIHBIX CETMEHTOB, ITOJIOBOTO aliapara, HaJIM4IKs Ha OPIOIIKE YHHKAIbHOTO CEHCHILTIMYMA,
wim nuruust. Onnako eme Xennur (Hennig, 1981) ykassiBas Ha TPyAHOCTH yCTaHOBJIE-
HUSI POACTBA OJIOX ¢ HACEKOMBIMH M3 JIPYTHUX OTPSAOB M, COOTBETCTBEHHO, NPHUMEHEHHS
KpPHUTEpUsl «BHEIHEW IPYIIbD VIS MOJISIPU3ALUH COCTOSIHUI NpHu3HaKoB. [Ipenmonaraercs,
YTO OJIOXH MPOM30LUINA OT OOPEeHAONOAOOHBIX MPEAKOB, OTM3KUX K COBPEMEHHBIM IpE.-
CTaBUTENSIM pojia Boreus u3 orpsiza Mexonrep. BeiBox 06 3ToM ObLT cliesiaH Ha OCHOBaHHU
TaKUX OOIIMX YEePT CTPOSHMS, KaK OTCYTCTBUE JIOKHBIX HOT y JINUMHOK M HAaJIW4IHNE AaKaHTOB
(3a0CTpEHHBIX BBIPOCTOB) HAa BHYTPEHHEH IMOBEPXHOCTH CTEHKH NpepKenynka uMaro. OaHa-
KO TPOYNe OCOOEHHOCTH CTPOCHUS OJI0X M MEKONTEp 3HAYMTENBLHO pa3sinyarorcs. B cBssu
C 3THM MpOIEAYpa MOISIPU3ALUN TOMOJIOTUYHBIX COCTOSIHUI MPU3HAKOB CTPOUTCS HA JIaH-
HBIX O XapakTepe X PacIpeie]IeHHs [0 BCEM CEeMEHCTBaM OJIOX M alpPHOPHBIX JOIYIICHUSX.

Emie B cepenuHe mpoumioro Beka M3BECTHBIM OpurtaHckuilt sHTOMONIOr K. J[))opnan
CpaBHHUBAJ CO3/IaHHE KIACCH(PHUKAIIUU OJI0OX ¢ BOCCTAHOBICHHUEM Pa30OpHON KapTHHKU-
3arajgku (puzzle), y KoTopoit yTpadeHsl MHOTHE cocTapisitone ee yactu (Jordan, 1948).
3HaunTeNbHAs YacTh MPEICTABUTENEH OTPA/A, BKIFOUAs TeX, KOTOpble c(hOpMHUpOBaAIach Ha
PaHHUX JTamax 3BOJIOUWH OJIOX, ocTaeTcsi Hen3BeCTHOM. Tak, B HacTosiiee BpeMs OTpsij
Siphonaptera mpencrasieH, ¢ OZHOW CTOPOHBI, KPYITHBIMHU IO 00BEMY U TAKCOHOMHYECKOMY
Pa3HoO0pa3MIo TOJAPKTUYECKUMH CEMEHCTBaMM OJIOX, a ¢ APYrol CTOPOHBI, HEOOIbIINMH
mo 00beMy TaKCOHAMH, KOTOPBIEC, BEPOSITHO, SBIAIOTCA (parMeHTamMu Ooyiee OOIMHpHON
B npouwioM ¢aynsl FOxxHoro nomymapusi. McyesHoBeHHE TPaHCAHTAPKTHYECKOTO MOCTa
Mexay HOxHoit AMmepukoll m ABCTpajiHel, a Takke ONeACHEHNE AHTAPKTHIBI IPUBEIH
K BBIMHPAHMIO 3HAYUTEJILHOW 4acTu (ayHbl oTpsiga. Takum oOpa3om, peleHTHas ¢ayHa
I0)KHBIX KOHTHHEHTOB IPE/ICTaB/IEHa OTHOCHTEIBHO HEOONBIINM IOJCEMEHCTBAMH H Ce-
MelictBamu. DTO, Hampumep, cemeiictBa Malacopsyllidae u Rhopalopsyllidae, a Ttakxe

moncemerictBo Craneopsyllinae n3 cemeiictBa Stephanocircidae — B FOxxHOIT AMepuke,
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cemeiictBa Xiphiopsyllidae m Chimaeropsyllidae — B Adpuxe, cemeiicta Macropsyllidae
u Lycopsyllidae, a taxoke moacemeiictBo Stephanocircinae (Stephanocircidae) — B AB-
crpasnun. OcBOOOXKIEHNE e OT BO3ACHCTBUS JICTHUKOB OOIIMPHBIX TeppuTopuil EBpazun
n CeBepHOl AMEpUKH MPUBENIO K BUAOBOW nuBepreHuueil B CeBepHOM IMOTyLIApUU Ce-
meiictB Ceratophyllidae, Leptopsyllidae u Ischnopsyllidae, a Takxe psiga mojpcemeiicTs
cemeiictBa Hystrichopsyllidae. CoBpemennas ¢ayna oOnox [laneapkriku no oobemy B He-
CKOJIBKO pa3 OoJibiiie (ayH jJr000# U3 Apyrux o0IacTei.

OCOOEHHOCTH CTPOSHHSI, KOTOPbIe CHOPMUPOBAIUCH HA PAHHUX 3TAIlax dBOJIOLUH 00X
¥ KOTOPBIMH MOYKHO OBIIO OB OXapakTepn3oBaTh MOP(HOIOTHIECKHE OCOOCHHOCTH TIpe-
CTaBUTENEH OTpsina B Oa3albHOW 4acTh (DPUIIOTEHETHUYECKOTO APEBa, OCTAIOTCS B IEJIOM
HEU3BECTHBIMH. TakuM 00pa3oM, OTCYTCTBHE CBEACHHI O MHOTMX TAaKCOHAaX OTpsAa 3a-
TPYAHSIET PEKOHCTPYKIIMIO PSIJIOB TOMOJIOTMYECKOM M3MEHUMBOCTH OOJIBIIMHCTBA CTPYKTYP.
MoXXHO JTMIIb MpeAronararb, 4to B KO’KHOM MONTyIIapyuyl 3JIeMEHTHI IpeBHEH (ayHbl oTpsiia
Siphonaptera npezncrasiiensl HanbOosnee moaHo (Mexasenes, 2009). Tak, craTUCTHYCCKUIA
aHaJIM3 IOKa3all, YTO Pa3HOOOpa3HbIC TOJOBHBIC KTCHHIUH CBOHCTBEHHBI HMEHHO OJ0Xam
Adpotpormueckoii, Heorpormueckoii n ABctpanuiickoit obmacreit (Mensenes, 2001, 2005).

[Ipn HamuuMM eANHOTO OOIIETo MIaHa CTPOSHHUSI OTMEUAETCsl 3HAYUTENBHOE Pa3HOOOpa-
31ue MOAN(UKAMN CKENETHBIX CTPYKTYP, MHOTHE CXOIHBIE COCTOSHHS KOTOPBIX, MM TOMO-
TUIA3HH1, BO3HUKAIOT MApaJuIeIIbHO B (PMIIOT€HETHYECKH YaJIeHHBIX ceMelicTBax. [omMoraznuu
CYIIECTBEHHO 3aTPYJHSIOT pa3paboTKy KiacCH(UKAIMM HA OCHOBE CTPOTHUX CHHAIIOMOp-
¢wmii. 3a nocyennre 100 eT ObUIO MPEUIOKEHO BCEr0 HECKOJIBKO KilacCU(pUKAIMK OTpsiza,
CpeaM HUX ClienyeT yka3arh cuctembl Barnepa (Wagner, 1939), xopnana (Jordan, 1947)
u Cmuta (Smit, 1982), a Tarke Measenesa (1994, 1998). B HacTosiiiee BpeMsi HMEIOTCS
CyLIECTBEHHbIE Pa3HOIIACHS BO B3NIALaX Ha KJIACCH(UKAMIO U (DUIOTCHHUIO OTpsiga OJIoX,
OCHOBAHHBIX Ha MOP(OIOTHUECKUX M MOJIEKYISIPHO-TEHETHUECKUX JIaHHBIX.

Ounorerus oTpsna 610X ObuIa mMocTpoeHHas mo yetbipeM reHam (18S rDNA, 28S
rDNA, ¢axrop smonranuu 6enxosoro cunresa EF-Io n COIl), xoTopsie ObUIN U3YUEHBI
y 128 BunoB 83 ponos 610x n3 16 cemeiicts (Whiting et al., 2008). Pesynsrarsr sToro
MOJIEKYJISIPHO-T€HETHYECKOTO aHalIM3a ITOATBEP)KAAIN paHee YCTaHOBJICHHbIE HajiceMeiicTBa
6mo0x kpome uHppaorpsiaa Pulicomorpha. Pesynbrarsl Oosiee mo3aHero aHasusa, MpoOBEICH-
Horo no3anee (Zhu et al., 2015), HaxoasTCst BO MHOTOM B IIPOTUBOPEYHH C KiIacCU(HUKAIIMS-
MH, TIOCTPOSHHBIMH Ha OCHOBE MOP(OIOTHYECKUX MPU3HAKOB. JlepeBbs (HIOreHeTHIeCKUX
OTHOIIICHUH, TOCTPOCHHBIE METOAAMH MaKCHMAaJbHOW 3KOHOMHH (maximum parsimony)
W MaKCHMAaJbHOTO TpaBaononodus (maximum likelihood), nmenn cxomHyr0 TOMOJIOTHIO.
KoHIeBbIE BETBIEHUS ITHX JIPEB, KOTOPHIE OOBEIUHSIIN TPYIIBI C SPKO BBIPAKEHHBIMU
MOP(hOJIOTrHYECKUMHU OCOOCHHOCTSAMH, ObUIN XOpOouIo 000cHOBaHbl. OJHAKO MOJICPIKKH

BeTBIICHUH (MHAEKCe bpemepa u Oyrcrparn), OMM3KHX K 0a3ajbHON 4acTH, ObUIM HU3KMMH HIIN
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OTCYTCTBOBaJH. TaknMm 00pa3oMm, B pe3ysbTaTe MPUMEHEHHs MOJEKYISIPHO-TCHETHUECKIX
METOJIOB IIEJIOCTHOCTh T€X TAKCOHOB, B IT0JIb3y MOHO(MWIMK KOTOPBIX W paHee UMEIHUChH
yOenutenpHble MOPGOIOTHIECKHE CBUAETENLCTBA, OblIa MOATBEPXKICHA. B TO e BpeMms
po0IeMbl (PUIIOreHEeTHYECKUX OTHOIICHHH KPYITHBIX CEMEIHCTB M HaJCEeMEUCTB OTpsia

Siphonaptera octamich HepemIeHHBIMH.

MATEPHAJI 1 METOJIJMKA

B nacrosimee Bpemsi mupoBas (ayHa oTpsga HacuUThIBaeT okono 2162 Bugos u 800 moxBu-
JI0B OJI0X, KOTOpBIe OTHOCATCA K 241 pomam u 97 moapoxam u3 19 cemeiict (mo manusiM MAC
PARHOST1 nmo mupoBoii dayne 6iox 3oonornueckoro nucruryra PAH). Panee MHo#t Obumn ocymect-
BIICHBI CTIEIATbHBIE CPABHUTENBHO-aHATOMUYECKHe HccaenoBanus 190 cTpykTyp, a Takxke TpOmopImit
Tena y 325 BuyoB O110X, OTHOCSIIMXCS K 276 poxam u moxpoxaM. JlaHHBIH Marepran oxBarbiBaeT 96%
BCEX TAKCOHOB POJOBOTO paHra orpsiza. B 4acTHOCTH, ObLIM M3y4YEeHBI OCOOCHHOCTH CTPOCHHSI TOJOBBI
(Mengsenes, 1982, 1983, 1988, 1989), rpynu (Mensenes, 1990, 1991a, 19916) u Opromxka (Mensenes,
1992, 1993a, 19930). [IpoBeneHHOE MOPQOIOTHIECKOE HCCICAOBAHNE OJOX MMENO CIEeIYIONIHe 3a-
naqd. Bo-nepBbIX, Ny0Xke M3y4UTh CTPOCHUE PA3IMYHBIX OPIaHOB M CTPYKTYP; BO-BTOPBIX, IPUBIICUb
JOTIOJTHUTENHBIE MPU3HAKH [T 000CHOBAHUS KJIACCH(HUKAIINN CEMEICTB; B-TPEThHUX, YCTAHOBHUTH
BO3MO)KHBIE HAIPABJICHUSI SBOIIOIMOHHBIX M3MEHEHUH CTpyKTyp. MccinenoBanus mpoBOAMINCE METO-
JlaMU CBETOBOM M pacTpOBOH 3MEKTPOHHOW MUKPOCKONUH. BBUIO OTCHATO B 0OLIEH CIOXKHOCTU OKOJIO
8000 mukpodoTorpaduii pasmUUHBIX CTPYKTYp Tela, YTO TO3BOJHIIO OLEHHUTh MPU3HAKU CTPYKTYD,
HMEIOIIUX CIOXKHYIO TPEXMEPHYI0 KOH(QHIypanuio U HeOOIbIINe pa3Mepsbl.

Pesysnbrarel aHanm3a BapuabensHoctd 190 crpykTyp 61mox Gbutk cBenensl B Tabmuiy Excel, korto-
pas B HacTosiiee Bpems mpencrasieHa 169791 3ammcero. M3 3Toro MHOrooOpasust Ha IIepBOM dTare
obun chopmyrmpoBansl 50 npu3HakoB U 204 COCTOSIHHI CTPOSHUS T'OJIOBBI, Ipyau U Opromka. Ha stoit
OCHOBE OTpsAZ OBUT paszieNieH Ha MyTHKOMIHBIN, MUTHONICUILIONTHBIN, XHCTPUXOIICHIUTONIHBIN U 1iepa-
TOMOWILTONTHBIN KOMIUTIEKCHI ceMercTB (MenBenes, 1994), KoTopbIM TO3/1HEE OBLT MIPUAAH CTAaTyC WH-
¢bpaotpsnos (Mensenes, 1998). Takum ob6pa3om, comiacHo 3Toi Kinaccupukanuu oTpsa Siphonaptera
nozipasensieTcst Ha myTuKkoMopdHbIX Oiox (nHdpaotpsa Pulicomorpha) u HemymukoMophHbBIX 610X
(tpu mudpaorpsina: Hystrichopsyllomorpha, Pygiopsyllomorpha u Ceratophyllomorpha).

Jlnst 6oree riryOOKOH OLIEHKH B3aMMOCBSI3H COCTOSIHUI Pa3IMUHBIX MPU3HAKOB U UX paclpeserne-
HUS TI0 TaKCOHaM OJIOX Ha cIemyromeM stamne Opum copmynrpoBansl 114 npusHakos ¢ 446 coctos-
HusMH. 13 Hux 32 npusHaka co 135 cOCTOSHMSIMU ONHCHIBAIOT CTPOCHNUE 14 CKeNeTHBIX 00pa3oBaHUI
u xetoma rosiossl (Menseznes, 2015a), 60 npusHakoB u 309 cocrosHuil — 37 CKENETHBIX CTPYKTYp
rpynu (Mensenes, 20156, 2016a). st 25 cTpykTyp Opromka ObUIO MPEAIoKeHO 28 MPU3HAKOB CO
108 cocrosausamu (Mensenes, 20166).

C nenbio aHayM3a MPU3HAKOB, KOTOPbIE MPUMEHSUTHCH aBTOPaMH IPYTHX KiacCH(UKALMKA oTpsiaa
0mox, Oplma cos3gana emie ogHa Tabmuma Excel. J[ist 9Toro ObIIN MCIIONB30BaHBI XapaKTEPUCTHKH
TIOJICEMEHCTB, CEMEHCTB 1 HaJCEMENCTB, NIpUBEACHHbIC B (DyHIaMeHTaIbHBIX cBOojKax «Karanor Pot-
LIMIBIOBCKOI Kosutekimu 6mox» (Hopkins, Rothschild, 1953, 1956, 1962, 1966, 1971; Mardon, 1981;

Traub et al., 1983), a Takxke B crarbe Cmuta (Smit, 1982).
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OcobennocTH MOpQoTOrHYeCKUX axanTauuii 010X

Orpsn bioxu (Siphonaptera) oObenuHsIET BTOPUYHO OECKPBUIBIX OOJMIaTHO-
KPOBOCOCYIIIMX HACEKOMBIX C IMOJHBIM IpeBpamieHneM. Mmaro 650X — BBICOKO CHEenHalIu-
3UPOBAHHBIE HKTOMAPA3UTHl MieKonmuTaromux (94% BHUIIOB) U B MEHBIIECH CTENEHU MTHIL
(6%). bonpImMHCTBO MpeACTaBUTENEH OTpsiAa BEAYT IHE3M0BO-HOPHBIN 00pa3 *KHU3HH, HAaX0-
JUICh Ha TeJIe TEIIOKPOBHOIO XO3SMHA MEPHOIMYECKH WM MOCTOSIHHO. Cpenu Xo3seB 010X,
B YaCTHOCTH, NPEJICTABICHbI BUJbI MJICKOMHUTAIONUX, KOTOPbIe 1) UMEIOT I'HEe3/10BbIC U
BBIBOAKOBBIC yOexkuIna (OOIBIIAS YacTh TPHI3YHOB M HEKOTOPBIC U3 3aiIlc00pasHbIX);
2) HE MMCIOT THE3JIOBBIX U BBIBOAKOBBIX YOCKHIN (3eMIICPOIKH); 3) XapaKTEpHU3YHOTCS
0c000 TIOABMXHBIM 00pa3oM >KM3HU (JIETydHe MBIIIH, KOTBITHBIC W XUIIHBIC); 4) BeIyT
9KOJIOTHYECKH M30JIMPOBAHHBIN (HarpuMep, MOA3eMHbII) 00pa3 )KHU3HU; a TaKKe 5) MTHILEI
(Mensenes, 2017).

Kak n3BecTHO, cpenu 00X MpeNCTaBICHBI MPUKPEIUISIOMNECS K Ty XO35MHA «CTa-
LOHAPHBIE» M «IIOJYyCTAIlMOHAPHBIE» MApa3UThl, MOCTOSHHO HAXOSIIMECs Ha Tele Mpo-
KOPMHTEIIS «OJIOXH IEPCTH» M TIEPUOINYECKH HAIAAIoNINe Ha X035MHA I KPOBOCOCAHHMS
«6noxu rHe3ay. [IpeobianaioT BUIbI, 3aHUMAIOIHE POMEKYTOUYHOE MOJIOKEHUE MEXIY
TUIUYHBIMU «OJI0XaMU THe3/1a» u «Omoxamu mepcti» (Bamenok, 1988).

leorpaduueckoe pacrpocTpaHeHre 00yCIOBIMBACTCS HE TOJIBKO aAanTalMsIMu OJI0X
K OOMTAHHWIO HA TeJe TEIJIOKPOBHOTO XO3SMHA, HO U K MUKPOOMOTOITUYECKUM YCIOBHSIM
ero rae3na. Cieqyer OTMETHTb, YTO B MOACTHIIKE THE3/1a MPOUCXOIUT U pa3BUTHE IperMa-
THHATBHBIX (a3 Oox. BenencTBre 3TOro Ha pacrnpocTpaHeHHE 070X OKa3bIBAIOT OOJIBIIOE
BIIMSTHUE TEMITEpaTypa M BIAKHOCTb. DTH MOKA3aTENN OMPEIEITIOT OMOTOMNIECKYIO TIPHY-
POYEHHOCTh MHOTHX TAKCOHOB OJIOX, @ TaK)Ke MX OTCYTCTBHE Ha BHJIAX XO35€B, OOUTAIOIINX
BIIEPEYBIAKHEHHBIX OMOTOMAX WM BEAYIIMX BOAHBIN 00pa3 Ku3HU. DTO 00yCIOBIMBAET
BO3HMKHOBEHHE CIIOXKHBIX Iapa3UTO-XO3SMHHBIX OTHOIICHUH M KOIBOJIOIMU OJIOX M X0O35IEB,
npuyueM Juisi 010X OOJIBIIMHCTBA TAKCOHOB XapaKTepeH HIMPOKUH KPYr MPOKOPMHUTENCH.

C moMomIpio CrenUalbHO HAMCAHHBIX aHAINTHYECKUX MPOTpaMM OOHApYyXKEHO, YTO
B npezenax 10 Hanbonee kpymHbIX cemeiicTB otpsina (Pulicidae, Tungidae, Rhopalopsyllidae,
Pygiopsyllidae, Stivaliidae, Hystrichopsyllidae, Stephanocircidae, Ceratophyllidae
n Leptopsyllidae) ot 39 no 46% Bcex BHIOB SBISIOTCS SBPUKCEHHBIMH, T. €. OHH OT-
MeJaroTcs Ha X03seBaX, NPUHAUICKAIIUX K Pa3IuuHbIM OTpsiiaM. [loIMKCeHHbIE BHIIbI,
Mapa3uTUPYIONIME HA XO35€BaX PA3IMYHBIX CEMEHCTB, MPUHAUICKAIINX K OJHOMY OTpSAY,
B Ka&XXJIOM M3 9THUX CEMEHCTB OHM COCTABISIOT 3HAYMTEIBHO MEHBIIEE YHCIO — OT 2 10
15%. Me3okcenHble BUABI (BHI OJI0XM OOHApYXEH HA HECKOIBKUAX POJax XO35€B U3 OTHOTO
cemeiicTBa) coctasisitor oT 11 10 25%, cOOCTBEHHO OJMTOKCEHHbIE BUJIBI (BHJ OJIOXM rapa-
3UTHPYET Ha HECKOJIBKUX BHIAX X035€B M3 OIHOTO poaa) — oT 3 1o 9% (Mensenes, 2005).

Bbroxam mpucyia BeICOKasi CreNUaIN3alns YepT CTPOCHHS, YTO PE3KO OTIIMYACT UX OT
CONMKAeMBIX C HUMH CKOPIIHOHHUIL M JBYKPbUIbIX. [IpucrnocoOnenus mpeakoB OJI0X TOIK-

HBbI 6BIJII/I, BO-TICPBBIX, obecrieurBaTh YACPIKAHUC HACCKOMOI'O Ha IMMPOKOPMUTEIIC BO BpEM:A
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KPOBOCOCAHUsI, a BO-BTOPBIX, TTO3BOJISITH €My OBICTPO MEPEMENATHCS MO XO3AUHY U YXOIUTh
C HEro, B TPEThUX, CIIOCOOCTBOBATh NPEOBIBAHMIO Napa3uTa BHE XO3SHMHA B IOJICTHIIKE
THEe3/Ia, X0/laX HOp M BHE UX, HAl[PUMeEp, Ha TPOMKAaxX MapIIpyTOB X03s€B. B CBs3M ¢ 3THM
B OOJIMKE COBPEMEHHBIX OJIOX CIIEAyeT BBLIEIUTHh HAHOOIee BasKHbIE OCOOCHHOCTH CTPOSHHSI.

1) T'osioBa W ee mpuaaTku — aHTEHHBI M POTOBOMW ammapar, a TakKe NepeaHerpyib
C TIepeHel mapoil HOT 00beANHEHBI ¥ OJI0OX B OHO 0Opa3oBaHUE, T.€. PPOHTATHHBIN KOM-
riekc cTpykryp (Meznseznes, 2003). 3agaua 5TOro KOMIUIEKCA CKEIETHBIX 00pa3oBaHUi CO-
CTOUT B TOM, 4TOOBI pa3ABHUraTh BOJIOCH LIEPCTHOTO IOKPOBA MM YaCTHIBI cyOcTpara
THE3/1a XO34MHA, TeM CaMbIM 0OecIeyrBasi BO3SMOKHOCTh OBICTPOTO JBM)KECHHUS BIIEPE].
JlopcanbHble MEXKCEIMEHTHBIE MBIIIIBI, HIYIIHE OT Me30(parMbl K NPOHOTYMY W 3aThLI-
Ky, OTKJIOHSIOT (D)pPOHTAJIBHBIN KOMIIJIEKC BJICBO WM BNPaBo. Hirke KIMHOBHIHOW TOJIOBBI
pacrnosararoTcsi COMKHYTBIE TIEPeIHIMH KpasiMi MaKCHJUISIPHBIEC TTIACTHHKH M IIIUTOBUTHBIC
nepenHue KOKChI. [Ipy nBmkeHHH OGroxam NpHCYIIa MHTEHCHBHAs pabOTa MaKCHIUIIPHBIX
LIYIHKOB, MOCTOSHHO OCYIIECTBIISIOIINX JBIMKCHUS, OJIM3KHE K KPYrOBBIM. AHTCHHBI XK€
0JI0X HAXOISTCS B COCTOSIHUS ITOKOsI, pacrioiarasich BHyTPH YCHKOBBIX sMoK. CBoeoOpasue
ycioBuil obuTaHust 00yCIOBIIIO U TPAHC(HOPMALHMIO MIEPBOTO WICHHKA MAKCIIIIPHBIX MaJIbIl
B cBO€0OpasHyIo IUIaCTHHKY. Ee Hajiu4ue sBiseTcs XapakTepHOH 0COOEHHOCTBIO POTOBOTO
armapara 010X Hapsay ¢ KOJIOIIE-COCYIIMM POTOBBIM armaparoM.

2) Ilepennsist mapa HOT BBINIOJHSET TOJBKO InarareibHble (QyHKIMH. [lepenHue KOKChI
COYJICHSIIOTCSI C TPY/IbI0 MOABMKHO TakK, 4TO JIAIKM MOTYT OIMCBHIBATh YTy, 3aXBaThbIBas
KOTOTKaMH HEPOBHOCTH cyOcTpara. Y KOTOTKOB OJIOX MMEIOTCS JOTIOJIHUTEIbHbBIE OoJee
KOPOTKHE BEHTPaJIbHbIC JIONIACTH, €/[BA HAMEUCHHBIE, HAIIPUMED, Y TAKUX CKOPIIMOHUI] KaK
JEJHUYHUKH pona Boreus. B pesynbrare paOOThl HEpeHUX HOT TEIO OJOXH MOATSITHBA-
ercs knepeau. [1oABMKHOCTD MepeaHnX HOT 00YCIIOBJIEHA OJHOMBIIIEIKOBBIM CYCTaBOM.
CHoxarpacc (Snodgrass, 1946) oOpaTun BHUMaHHE Ha TO, YTO, B OTIMYME OT IPYTHX Ha-
CEKOMBIX, Y OJIOX OTPOCTOK MBIIIEJIKA HAXOIUTCS HA CTEHKE KOKCHI, & COOTBETCTBYIOIIAs
€My COYJICHOBAaHHas sSIMKa — Ha IIEBPOCTEPHE.

3) CpenHsis U, B 0COOGHHOCTH, 3aHsS Iapa HOT BBINOJHSAIOT HE TOJBKO WIAr, HO W
CWJIbHBIN HaINpaBJICHHbIH K3aJM TOJYOK, Oiarofapsi KOTopoMy OJIOXH MOTYT IepeMelnaTh-
Csl CKBO3b BOJIOCHI XO35I€B M OBICTPO 3apBIBaThCSI B HUX TOJOBOW KHU3Y, IPUHHUMAs MTOYTH
BEPTHKAJIBHOE MOJIOKEHUE B MOMEHT TPEBOTH.

4) TIpppKOK GJIOX MPOUCXOAUT Onarojmaps yaapy TpoxaHTepa (BepTiyra) 3aIHHX HOT
o cybctpar (Rothschild, Schlein, 1975). /IBmxkenue Tpoxantepa oOecriednBaeTCs AITHH-
HBIMH JIOPCOBEHTPAJIbHBIMU MBIIIIIAMH, PACIIONOKEHHBIMU B BBITSHYTBIX KBEPXY CpEIHEM
1 3aJJHEM cerMeHTe rpynu. KpoMe Toro, B mpbDKKE 3a7€HCTBOBAHBI MBIIIIBI CAMUX HOT.
WX myd4Ku pacrojioKeHbl B NIMPOKHMX TPAICIUEBHIHBIX KOKCaxX 3aJHEeW M cpenHell map
HOT. Y MpeAKoB OJI0X PYAMMEHTBHI aKCHIUIIPHOTO CKJIEPHUTA KPBIJIOBOTO COWJICHEHMS CTaH
YacThIO MPBITaTeNIFHOTO armapara, 4yTo SIBJSIETCSl YHUKAIBHBIM IIPU3HAKOM JUISi BTOPHYHO-

OECKPBIIBIX HACEKOMBIX.
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5) Hapy»kHast HOBEpXHOCTH TOJIOBBI, TPYAX U OpIOIIKAa BOOPYKEHA XETOMOM U3 IIETHHOK
pa3aMYHON JUIMHBI M TOMIKHBL. OCHOBY XeToMa OJIOX COCTaBISIOT KPYIHBIC IIETHHKH,
KOTOpBIE B 3—5 pa3 AJIMHHEE NMPOYHUX BOJIOCKOB, UMEIOIINXCSA Ha MOBEPXHOCTH CETMEHTOB.
[leTnHKYM TPUIETAIOT K TEJy WM PACHOJIATAIOTCS 110l HEOONIBIINM YIIIOM K HEMY, OTBOJS
BOJIOCHI X035€B. Pa3BUTHIN XE€TOM MpEnCTaBlIeH pAgaMM, TPyIIaMH WIM OTJCIbHBIMH IIe-
TuHKaMH. [1leTHHKN UMEeIoTCs Ha MOBEPXHOCTH BCEX HOTYMOB TPYIH, a TaKXKe Ha Me30- U
MeTtaruieBpax O0yox. IIpu 3ToM Jt00bIe IMIETHHKKA M BOJIOCKHM BCEI/ia OTCYTCTBYIOT Ha BEH-
TpajbHBIX (CTEPHAJIBHBIX) CTEHKAX I'PYAHBIX CEIMEHTOB, a TAK)KE Ha MPOIIEBPOCTEPHE.

6) I'pyns Onox, cocrosimiasi U3 MOTHOCTBIO 000COOJIICHHBIX M MOJBMKHO COWICHEHHBIX
JpYyT C IPyTOM TpPeX CEerMEHTOB, UMEET Pa3BUTYIO MPOIONbHYIO JTOPCAIBHYIO U BEHTPAlb-
HyI0 MyCKynarypy. JlopcanbHble MPOAONIBHBIE U AOPCO-BEHTPAIBHBIE MBIIILBI yTPATHIN
CBOM (DYHKIIMM B KaQ4€CTBE KPBUIOBBIX MBIIII HEMPSIMOTO JICHCTBHS M CTaIH 00eCHeYnBaTh
JBIDKEHHE OJIOX B MIEPCTH XO35IMHA M X NMPBDKOK. IIpoune e cermMeHTs! rpyau U Opromika
y 0JI0X coenuHEHBI Oojiee MOJBHYKHO, OHM MOJHOCTBIO OTKPBITHI C 3aJIHEH CTOPOHBI,
Omaromapst ueMy MOTYT BABHMTaThCS BHYTPH IpyT Apyra. [loABIKHOCTH OCHOBHBIX (yHK-
LMOHAJIBHBIX OT/IEJIOB y OJ0X BO3pacTaeT BCJICACTBUE HAIMYMSA Y HUX JPYTHX YHHKAIbHBIX
00pazoBaHUil B BHJIE TMOJIBMKHBIX CKJIEPUTOB: 1) TPYIHBIX COCAMHHUTEIBHBIX IJIACTUHOK
MEXIy MepelHe- U CPEAHETPYIAbI0, CPEIHE- U 3aJHETPYAbIO, 3aIHETPYAbIO M OPIOIIKOM,
2) COWICHOBHBIX IUIACTHHOK CpeAHEH W 3aaHel mapel HOT. Ilociennue, kak HaMu OBLIO
YCTaHOBJIEHO, TOMOJIOTUYHBIM KPBUIOBHUAHBIM BBIPOCTAM aloOJEM CPEJHE- M 3aJHETPYAN
MEKOMTEp.

7) 3aaHue Kpasi CErMEHTOB BBITSHYTBI B XapakTepHbIe /Ui 0J0X BOPOTHHUYKU. Bopot-
HUYKH 3aMIMIIAIOT OT MOBPEXKAEHUI COUIEHEHHs TOJOBBI, HOTYMOB TI'DyAH, TEPTUTOB U
CTEpHUTOB, YJICHUKOB aHTEHH U MaKCWUIAPHBIX LIYNHUKOB. BakHO OTMETUTH, UTO KaK Ha
HapY>KHOM, TaK ¥ HAa BHYTPEHHEN ITOBEPXHOCTU BOPOTHUYKOB LIETHHKU BCETNA OTCYTCTBYIOT.

8) OgHMM U3 OpPraHoOB, BOHUKIIKX B CBSI3H C THE3JJ0BO-HOPOBBIM 00pa30oM XHM3HH OJIOX,
SIBJISIFOTCS] TPEOHM M3 TUIOCKUX 3yOIIOB, MJIM KTEHHIUH. 3yOllbl KTCHUIUEB, B OTIUYUE OT
LIETUHOK, HE UMEIOT MOABHKHOTIO COUYJIEHEHHS ¢ TelaoM. KTeHuaum MOryT MMeThbcs Ha
TOJIOBE, 3aJHEM Kpae HOTyMa Iepe/iHe- U 3aJHErpyau, a Takke Ha 1-M, 3-M U HEeKOTOPBIX
JIPYTUX TEPrUTax OproIIKa.

MOJKHO TIPE/IIONIOKHUTh, YTO MACCUBHBIE 3yOLIbl KTEHHMEB C(HOPMUPOBAINCH U3 LIETH-
HOK, KOTOPBIC MMEIHNCh Y TPEIKOB OJIOX Ha 33JHUX CTEHKAaX CErMEHTOB IPyAM M OpIOILKa.
OnHako B JanbHEHIIEM 3aJHUE CTEHKH CETMEHTOB OJIOX PEaylMpOBAlNCh, a UX MIETHHKU
CMECTWJINCh Ha CTHIK Hapy’»KHOW M BHYTPEHHEH MMOBEPXHOCTEH BOPOTHUYKOB. 37€Ch IETHH-
KM yTPaTHJIM HOABM)KHOCTD M BCIICICTBUE ATOTO CHIIBHO CKJIEPOTH30BAINChH, C(HOPMUPOBAB
rpeOHM U3 MAaCCHBHBIX 3yOIIOB.

KreHnguu Ha ronose TakKe MONIM BO3HMKHYTh U3 IETHHOK, PACIONATaBIIUXCA HA
HIDKHEH 4acTU TOJIOBBI M HA BHYTPEHHEN CTEHKE YCUKOBBIX SIMOK. MOXKHO MPEANOIOKUTS,

YTO CBOOOIHOKMBYIIHE MPEIKH 00X MMENH MOABIKHYIO TOJIOBHYIO KAIlCydy C OKPYIIIBIMU
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HIDKHAMH KpasiMHu B 0e3 TTyOOKHX YCHKOBBIX SMOK. YTJIOBAThIE HIKHHU Kpail TOJOBHOIM
KaICylibl M TMEPEAHUI Kpail yCUKOBOM SIMKH OJIOX SIBJISUIMCH TEMU YYacTKaMH, L€ TOJBHIK-
HBIE IETUHKH MOIIM MOAM(UIIMPOBATHCS B HEMOJABHIKHBIE M MAaCCUBHBIEC 3yOIIbl.

9) Ha 10-m cermeHTe OprOIIKa pacIioiOKEeH YHUKAIBHBIA CEHCOPHBIN OpraH, WM ITH-
ruanit (ceHcmwumyMm). [Turuauii 610X MOXKET OBITH OTHECEH K TUITHYHBIM ayTarnophusM,
MapKUpYIOIIUM oTpsij Osiox B nenoM. [Turuanit — 060coOneH bl IUTOK B opme siiiia —
cHaOXeH OOJIBIIMM KOJMYECTBOM HUTEBHUIHBIX PEUEHTOPOB — TPUXOOOTPUEB, YJIaBIH-
BAIOMIMX KoyIeOaHMsl BO3/1yXa, a TaKKe XOPAOTOHAILHBIMH CEHCHIIJIAMH U HECKOJIBKHUMHU
MBIIILAMH.

10) OO61eii 0COOCHHOCTBIO BOJIOIMU 010X SIBJISCTCS TCHACHIIHMS K YMCHBIICHHIO pa3-
MepoB Tena. JiMHa Tena 3TUX SKTONAapa3uTOB B CPEJHEM COCTaBIseT 4—5 MM M Jlaxe
y HEOOJIBIIOro Ynciia BUAOB 070X, UMEIONINX Hanboiee KPyHHbIE pa3Mephl, TEJIO PEeIKO
mpeBsImaeT 1 cMm (camka momycrannonapHoro napasurta Dorcadia dorcadia (Rothschild,
1912) npu co3peBaHUM AU TOCTUTaeT 16 MM B JUIMHY.

TakuMm 00pa3oM, THE37I0BO-HOPOBOW 00pa3 KU3HH 010X 00YCIOBHII MX HEOOJBIINE pa3-
MEpBbI, YIUIONIEHHOE C OOKOB TEJO, MOJHYI0 PEAYKINIO KPBUIbEB M CIOKHBIX IJIa3, MOA-
BIUKHOE COWICHEHHE CPEIHEr0 M 33JHEr0 CETMEHTOB TPYAM, a TAKKE HAIWIME PA3BUTHIX
MEXKCErMETHBIX U JIOPCO-BEHTPAILHBIX MBI, HPIIaTeJIbHBIX HOT, 3alIUTHBIX BOPOTHUYKOB
W KTEHHWJMEB Ha 33JIHUX KpasX CErMEHTOB IpyId M Opromika. DTH IPU3HAKA MOTIH chop-
MHPOBATHCS €Il y HPEIKOB OJI0X, HANaJABIINX HA JPEBHUX MIICKONUTAIONINX B YCIOBHUIX
CTECHEHHOTI'0 MPOCTPAHCTBA MUKPOOHOTONIOB. MOXKHO 3aKJIFOUNTb, YTO €IMHBIN MTEPOTOPAKC,
UMEIOLIHICS y BCEX JIPYTMX HACEKOMBIX C IOJIHBIM IIPEBpallieHneM, y 00X W3HAYaJIbHO
copMupoBaH He ObUI. DTO MOCIYXHJIO IpeajanTaiyuedl K HaraJeHuI0 Ha IPOKOPMHTEIs
¢ moBepxHOCTH 3emiu. Cmut (Smit, 1972) mpeAnoaokui, 4To Mpeaky OIoX ObUIH Imagalib-
IMKaMH (scavengers), OONTaBIIMMH B HOPAX XO35€B, IJI€ OHM YTPATWIIN KPbUIbsI B IIPOLIEC-
ce mepexoza K napasutuamy. Ha Hamn ske B3DISL, NPEIKH HACEKOMBIX, KOTOPBIE MEepellin
K KPOBOCOCAHHIO, HO U B TOXKE BPeMsl K OOMTAHUIO HA MPOKOPMHUTEINE, HE MOIIM OBITh
KpbutateiMi. Ecim 061 5T0 OBLIO TaK, TO C(OPMHUPOBAIACH ObI €Ie OJfHA IPYIIA JETAIOIINX
KPOBOCOCOB, TaKMX KaK KOMapbl, MOKpPEIbl WX MOIIKH, T.6. HACEKOMBIX, HE CBS3aHHBIX
C NPOKOPMUTEIISIMH OJIM3KUMHU ITPOCTPAHCTBEHHBIMH OTHOLICHUsIMU. CKOopee BCero, Mpeiku
0110X yke ObUTH OECKpBUIBIMU M, TaKUM 00pa3oM, MecTa MX OOWTaHus ObLIO OIpaHUYEHO
OTHOCHUTEIJIFHO HEOOJBIINMH MTOCTOSHHBIMHU Y4acTKaMi. MOXKHO TIPEATIONIOKUTh, YTO TPEAKA
670X OBUTH ONMU3KM K COBPEMEHHBIM Tapa3suTaM 3eMIICpOHKOBBIX. OONUTaHNE COBPEMEHHBIX
3eMJIEPOCK TAK)KE OIPAHUUYMBACTCS OXOTHUYBHM YYaCTKOM B HECKOJIBKO JIECSITKOB KBajpar-
HBIX METPOB. Yke OecKpbUIbIe MpeaKH 070X, Kak 1 010xu pona Palaeopsylla, mornu mnon-
cTeperarb, CBOMX IPOKOPMHTENEH Ha IOCTOSHHBIX MapLIpyTax MX nepemenienui. Hamrune
K€ BBIBOJIKOBBIX HOP y MJICKONMTAIOUINX C UX OTHOCHUTEJIHFHO CTAOMIBHBIM MHUKPOKIMMATOM
CIoco0CTBOBaIO (POPMHUPOBAHUIO ellle 00JIee YCTONUMBOM CBS3M OECKPBUIBIX OJIOX C TEIIo-
KPOBHBIMHU XO0351€BaMU-TIPOKOPMHUTEISIMU. [ HE310BO-HOPOBBII 00pa3 *KNU3HHU CIIOCOOCTBOBAI
pacIpocTpaHeHHIo OJI0X B Pa3IMYHBIX JaHAMA(THBIX 30HAX, BKIIOYast OopeabHbIe.
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Crexyer OTMETHTB, YTO aJanTalul K OOWTAHUIO B MUKPOCTALMAX M MEPUOANYECKO-
My HMHUTAHHIO Ha MO3BOHOYHBIX TEIUIOKPOBHBIX XO35€BaX MOIIM BO3HHKHYTh HE3aBHCHMO
y TpeJICTaBUTENCH Pa3InUHbIX OTPSJOB HaceKoMbIX. [loaToMy ObUTM OOHApYKEHBI HCKOTIae-
Mble ()OPMBI CO CXOAHBIMH C OJOXaMM 4epTaMH CTPOCHUS, HO NPHHAUISKAIINE K JPYTUM
rpyIIaM HaceKoMbIX. HermocpencTBeHHble MpeaKn 010X, IPEAIONIOKHTENFHO B Hayane Kaii-
HO30s1, JOJDKHBI YK€ 00Jaarh, BO-NEPBBIX, CTPYKTypaMHt JJIsl TOTO, YTOOBI Yep KUBAThHCS
Ha IIPOKOPMUTEIIC (HaHpI/IMep, XBaTrarCJIbHBIMH KOI'OTKaAMH Ha JIallKaX u HpOTOKTeHI/I}II/IHMI/I),
a BO-BTOPBIX, OCOOCHHOCTSIMH CTPOCHUS, KOTOPBIE TIO3BOJISUTH OBI M OBICTPO M30erarth Io-
TIBITOK XO35IMHA Pa3aBUTh Mapasuta. Kpome nphIrareIbHO-TONKATEIbHBIX CPEHUX U 3a/THHUX

HOT, MmapasuT JO0JDKEH UMETh YIUIOHICHHOE C OOKOB TEJI0, pa3BUTLIC XE€TOM U KTCHUAHU.

IIpobsemsl pa3padoTku Kiaaccuukanuu orpsga 0,10x,
OCHOBAHHOTO Ha MPHU3HAKaxX MOp¢oJorun

Knaccudukamnum otpsiga 1o cepennusl 20 Beka OCHOBBIBAIHNCH HA OTACIBHO B3SITHIX
NIPU3HAKAX, KOTOPHIM IIPHUIABAJICS TIPOM3BOJILHBIN TakcOHOMHYecKuii Bec. Ha niepBom sTame
BO BTOpOi mnosioBuHe 19 u Havane 20 Beka mccieoBaresid oOpaiiai BHUMaHHE Ha 0J0X
C CHJIBHO MOIM(HUIIMPOBAHHON TOJOBHOHM Karcynoil. JlopcanpHas CTEHKa TOJIOBBI TaKOTO
THUIIAa pasjesieHa NIyOOKOH MeXyCHKOBOH Ooposakoil. Takum oOpa3om, rojoBHas Karicyia
BHEIIIHE JICIUTCS Ha XOPOLIO 000COOICHHbIE TIEPEAHIO M 3a/IHIOI0 YaCTH M TIPH ATOM 3Ta
Kalcysna Tak CHJIBHO YIUIOUICHA ¢ OOKOB, YTO YCHKOBBIC SIMKH CPacTalOTCs BHYTPEHHH-
MU CTeHKaMH. B onHO# n3 mepBbIX Kiaccu(uKamMi OTPs MPEAIaraioch pasaeiuTh Ha
MOAOTPsIBI «1eIbHOroNoBEIX» (Integricipata) u «pasnensHoronoBeix» (Fracticipata) Giox
(Kolenati, 1863).

1O. Barmep Taxke 0OBEAMHHI «pPa3leIbHOTOIOBEIX» 00X OOBEAWHSI B OTACIBHYIO
rpymiy. Kpome Toro, B cBoeit kinaccnpukanuu 1939 r. FO. Barnep mcnonb3oBait Mpru3HaKH
OOJIBIIOrO YHMCIIa CTPYKTYp: IV1a3, BETBEH TEHTOPHYMa, FeHUTAINH, KTCHUINEB, 3yOUHKOB,
psIIOB MIETHHOK U T.0. B memom, mpusHaky, ykaseiBaembie H0. Barmepom, mMenn xomuue-
CTBEHHBII XapakTep (MMEIOTCS WM OTCYTCTBYIOT T€ WIIM MHBIC CTPYKTYPBI, NX KOJINYECTBO).
1O. Barnep ycraHoBmII, 4TO ceMelcTBa OJI0X MOXHO TTOPa3/IeiNTh Ha TPU OCHOBHEIC IPYII-
TIBI TI0 HAJTMYMIO WM OTCYTCTBHIO y UX TPEACTABUTENEH CKBaMymoMa (KOPOTKOTO OTPOCTKA
B BEPXHEM YIIIy METIIUCTEPHA) M CTEICHH Pa3BUTHA MEXYCHKOBOW Ooposaku. K mepsoit
TpyIIIe, COMIACHO €T0 MPEICTABICHIAM, NpuHaIIexar «Pulex- nnn Xenopsylla-obpasnubie»
0JI0XH, TEJO KOTOPBIX B CPEJHEM KOPOTKOE M OOBIYHO OOJiee MM MEHEe OKPYIJIEHHOE.
B omucanmax cemeiictB 370l Tpynmsl FO. Baraep ormeuan oTCyTCTBHE y MX MPEACTAaBH-
Tenel HapyKHOTO MEXYCHKOBOTO JKeJI0OKa M HaJIMUKE JIMIIEBOTO 3yOUnKa ¢ HalpaBICHHOH
KBEPXY BEPLIMHOH.

YV 610X BTOpOW W TpeThel TPYII CEMEUCTB CKBAMYJIOM HMEETCS, TeIO 0oJiee BbI-

TAHYTOEC U Ckaroe ¢ OokoB. M3 3THX AByX rpymnm mnepsas BKItouana «Ctenopsyllus, wmm
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Leptopsylla-00pa3HeIx» OIOX C TOJIOBOH, pa3IelICHHON Ha BE YaCTH MEXYCHKOBOH 00po3.I-
ko#t (caput fractum). K neii npunayiexxar cemeiicto Ctenopsyllidae (BkiroyaeT coBpeMeH-
Hyto Tpuby Leptopsyllini, moacemeiictBa Hystrichopsyllinae, Stenoponiinae, Dinopsyllinae,
Hypsophthalminae, Doratopsyllinae, pox Palaeopsylla), cemeiictBa Stephanocircidae u
Ischnopsyllidae. Bropas rpymma cemeiictB Obuta oOpazoBana u3z «Ceratophyllus-00pa3HbIx»
070X ¢ IeTBHOI TOJI0BOM (caput integrum u caput semifractum). [locnennsis rpymma BKITIO-
yasia Toibpko ofqHo ceMm. Ceratophyllidae, cocraB KOTOpOro CymecTBEHHO OTIMYAIICS OT
TAKCOHOMHYECKOTO COCTaBa, IPUHUMAEMOro B HacTosIllee BpeMs. B dacTHoCTH, paHee
B HETO BXOAWIM coBpeMeHHbIe TpuObl Mesopsyllini u Caenopsyllini u3 cem. Leptopsyllidae;
noncemeiictBa Neopsyllinae, Ctenophthalminae, Listropsyllinae (Hystrichopsyllidae),
Paradoxopsyllinae (Leptopsyllidae), a Taxxe cemeiictBa Ceratophyllinae, Pygiopsyllinae
u Xiphiopsyllinae.

ITo mepe u3yueHust ayHBl Pa3IUYHBIX PETHOHOB MHpa HCCIIENOBaTeN (HOPMUPOBAIIH
BO MHOTOM «WMHTYUTHBHBIH» 00pa3 TpuO, MojceMeicTB, CeMEelHCTB M HaJCeMEICTB, Moj-
Oupasi KOMIUIEKCHI TTPU3HAKOB JIJIsl 9TUX TakCOHOB O110X. J[xopnan (Jordan, 1947) nzmoxun
CBOM NPHHIMIIBI ITOAX0Ja K CHCTEMaTHKE 0JOX, B COOTBETCTBHU C KOTOPHIMH HX BBICILIHE
TAKCOHBI MOT'YT OBITh BBIJICJICHBI HE 1O OTJIEJIbHBIM IPU3HAKaM, a TOJILKO Ha OCHOBE HX
KOMOHMHALMH, TTOCKOJIBKY KaXKIBIH OTHENBHBIA NPU3HAK MOXKET BCTPEYAThCs My MpecTa-
BUTEJICH JIPyTUX TaKCOHOB.

Nodd (1949) ormedan HEOOXOOMMOCTH OTKa3a OT «IIPEYBEIMUECHHOTO 3HAYCHUS) CHIIb-
HOTO Pa3BUTHA MEXYCHUKOBOW 00po3aku. OH 00BbEeIUHSIET «Pa3eibHOr0IOBBIX)» («caput
fractum») Onox momacem Leptopsyllinae ¢ «1eIbHOTOJOBBIMUY OJIOXaMH M3 MOJICCMEHCTB
Mesopsyllinae n Paradoxopsyllinae B onro cem. Ceratophyllidae. [Ipyrue aBTopsl Takxke
CBOM K€ KJIAaCCU(HUKALMU OCHOBBIBAJIM Ha KOMOMHALMM IPU3HAKOB, BKIIOUAsl MPU3HAKU
BHYTPEHHETO CTPOCHUs OJIOX M TaKue, KaK COWICHEHUs TUIIOTCHIOHA (BHYTPEHHETO TsDKa,
PAacIIOIOKEHHOTO HIDKE dJiearyca caMIioB) ¢ 9-M CTEpHHTOM OpIOIIKa MM C BEHTPAJILHOMN
crenkoii snearyca (Holland, 1949; Traub, 1950). B pesynsrare Tpuba Leptopsyllini Obuia
commxena ¢ ceMm Ceratophyllidae. Takum 00pa3zom, MpHU3HAK «LETBHOCTH» WIN «Pa3eilb-
HOCTH» TOJIOBBI, KaK sIBHasi TOMOILIa3usi, ObLT OTBeprHyT. OHAKO TEPMUHBI «(PPAKTUIMIIAT-
Has» M «MHTETPHLUIIATHAS TOJIOBA IIPUCYTCTBYIOT B ONPEICIUTEIILHON TaOINIIe CEMENCTB,
npeaiokeHHol B cepeanHe npouutoro Beka (Hopkins, Rothschild, 1956).

Ixopman (Jordan, 1948) mompasnmenmn oTpsa 010X Ha JBa HaJACEMEHCTBA HEPAaBHOTO
obObema, 16 cemerict u 32 moacemeiictBa. K ocHOBHBIM mpu3Hakam HajaceM Pulicoidea or-
HOCSITCSl OTCYTCTBHE 3yOUMKOB Ha METAaHOTYME M TEPruTax OpIollIKa, HAJIMYUE OHOTO psijia
LICTUHOK Ha 2—7-M TEPrUTax, OTCYTCTBUE BHYTPECHHETO IpeOHs HA HAPY)KHOW CTCHKE KOKCHI
CpenHell mapbl HOT' U IICEBIOCET I10J] BODOTHUYKOM METaHOTYMa, CHJIBHOE Pa3BUTHE KBEp-
Xy METAIHMMepa, BEPXHHUHA Kpail KOTOPOTO TMOYTH JOCTHTAeT AOPCAJIbHON CTEHKH OpPIOIIKA.
Kaxaplii 13 9THX NPHU3HAKOB IO OTAEIEHOCTH MOXKET BCTPEYAThCs M 32 MpeJieaMy TaHHOTO

HaJCEMEHCTBa, OTHAKO B IIEJIOM OHU 00pa3yloT YHHKAIbHYI0 KOMOMHALHUIO.
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B mampreiimem [[xoncon (Johnson, 1957) Beinenmia Tpetbe Hamcem Rhopalopsylloidea,
Ha3BaHHE KOTOPOTo Mo3xke Obuto m3MeHeHo Ha Malacopsylloidea (Hopkins, 1958). Ha co-
BeplieHcTBoBaHKe kinaccudukanmu K. JHxopaana okaszano B JajibHeHIeM BIMsSHUE HCCIIe-
JIOBAHWE COWICHEHMs THITOTCHI0HA ¢ 9-M ctepHutoM mwin 3nearycom (Holland, 1949; Traub,
1950). B pesynbrare atoro tpuba Leptopsyllini 6buta commkena ¢ cem Ceratophyllidae.
ABTOpOB, paboTAIOIIMX B 3TOT IEPUOJ, BIIOJIHE YAOBICTBOPSUIN KJIACCU(BHUKALUS, TPEIO-
xeHHas K. Jxoprana, a Taxoke (UIIOrCHETHYECKOE JIPEBO, KOTOPOE OBLIO MPEACTAaBICHO
Bo II Tome «Katamora Pormmnenosckoit komutekiun 610x B bpuranckom mysee» (Hopkins,
Rothschild, 1953) u mo3nHee BOCIPOU3BEICHO B HCTOPUIECKOM 0030pe M3ydeHHs OIox
Xomnanga (Holland, 1964).

CornacHo knaccupukanmu Cvuta (Smit, 1982), orpsin Siphonaptera aenurcst Ha IITh
HaJiceMeiicTB. B ocHOBY 3TOH Kilaccudukanuy ObUIM TTOJIOXKEHBI IPU3HAKK 31 CTPYKTYpBI.
HoBbiM B 3101 Kaccudukarimu siBisiercs: pasneneHue cemeiictea Hystrichopsyllidae Ha nBa
otnenpHBIX cemeiicTBa: Ctenophthalmidae u cobcrBenno Hystrichopsyllidae. [Tocnennee
0pUI0 00BenmHEHO ¢ ceM. Macropsyllidae, BepossTHO, Ha OCHOBaHWU HAIMYHS Yy TIpea-
CTaBUTEJEeH DTUX ABYX CEMEHCTB JBYX CEMSINPHEMHUKOB. [0 9TOMy ke NMpHU3HAKy U I10
OTCYTCTBHIO 3yOUnKoB Ha MeTaHOTyMe ceM. Coptopsyllidae ObI10 BKITIOUEHO B HAICEM.
Hystrichopsylloidea.

[TpusHaky, Kacamoumecs: 0COOEHHOCTEH XETOTAKCHUH, CTEIIEHN PEAYKIMH CTEHOK IIa3HO-
ro OokaJsia U NepeHUX BETBEH TEHTOpHUYMa, IOJIOKEHHSI M KOJIMYeCcTBa 3yOII0B KTCHU/INEB,
(dopmbl J10a, TaKKe UCHONIB3YIOTCS ISl XapaKTepUCTHKU OT/ICNIBHBIX TakcOHOB. Kpome Toro,
OTJIMYUTENBHBIM Npu3HakoM 010x cem. Coptopsyllidae siBnsiercst «kiurneyc», T.e. BIIsTYnBa-
HHUE, 00pa30BaHHOE JIMICBOM CTEHKOH, a 010X ceM. Rhopalopsyllidae — «rimyOokast ckimamkay,
KOTOpasi Ha caMOM JieJie TIPEACTaBIsIeT CO00I CHITBHO Pa3BUTHIN JHIIEeBOH 3y0unk. bioxam
cemeiictB Stephanociricidae u Macropsyllidae cBONHCTBEeHHBI TTOTIEPEUHBIE CKIEPOTH30BAH-
Hble BaJMKH HA BHTYPEHHEH NMOBEPXHOCTH TEMEHHOW CTEHKH.

CornacHo ganHbiM Xonkuae ¥ Pormmbn (Hopkins, Rothschild, 1953), mis npencra-
Buteneil cem. Hystrichopsyllidae s. 1. oOmmM siBasieTcst psii 0COOCHHOCTEH XeToMa TPYIH
U TeHUTAJBHBIX CerMeHTOB Opromika. [Ipn 3ToM HU OAMH M3 NMPU3HAKOB HEJNb3s OTHECTH
K CHHanoMop®usM U MO OT/ASILHOCTH OTMEUAeTCsl M 3a TperenaMu cemencrsa. Tak, y O1ox
cem. Hystrichopsyllidae 1) 3yOunkn Ha METaHOTYME 3aHETPYIN OTCYTCTBYIOT, 2) 9-i1 cTep-
HUT Opromka 6e3 anojeMsl, 3) TUTHANKA caMOK OoJiee MIIM MEHee BBITYKIIBIHA, 4) epeaHne
BETBU TEHTOPHS BBIPAXCHBI M 5) Ha BEpIIMHE aHAJBHBIX IIEPOK UMECTCS OIHA [UIMHHAS U
JIBC KOPOTKHME YTOJIIECHHBIC METUHKU (Kpome Osox poma Stenoponia). Nodd u ap. (1965),
Hepeyuuclisisl 3TH K€ TNPU3HAKH, YKA3bIBAJIH, YTO BBITYKJIOCTb NMUTHMS BBIPAXKEHA CI1a00
y 01o0x ponoB Nearctopsylla, Palaeopsylla w Wagnerina, a BHyTpEHHsSI TOBEPXHOCTh HX
3aJHell KOKChl MHOIZIAa ObIBaeT CHaO)KeHa rpynmoil munukos. Kpome Toro, ykasplBaioch,

4910 Yy 010X pssaa poaoB CceMeicTBa MOKET OBbITh ABa CEMSIIPUCMHUKA.
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MonekyaspHO-TeHeTHYEeCKHe JaHHbIe, TTOJyYeHHBIE 110 OTICIbHBIM I'€HaM M paccyu-
TaHHBIE B (pOpME KOHCEHCYCHOTO IpeBa, yKa3bIBaloT, uTo ceM. Hystrichopsyllidae e sB-
nsieTcst MOHOGHUIeTHUHBIM. OHAKO MOPQOJIOrHYeCcKHe TPU3HAKU, HCII0JIb30BaHHbBIE MHOI
(Mengenes, 2009), cBUIETEILCTBYIOT B IO0JIb3Y (DHUIOTCHETHUYECKOM IEJIOCTHOCTH CEM.
Hystrichopsyllidae. Hanpumep, nogcem. Anomiopsyllinae umeer cunaromopdHsie cocrosi-
HUSI CTpOCHUs MeTadparMbl, METaCTEpPHUTA | arofieMbl Me30ocTepHuTa. [10 psimy mpHu3HaAKOB
9TO mojceMeiicTBo Hanbosee O6am3ko k nopcemeiictBam Neopsyllinae u Rhadinopsyllinae.
IMoncemeiictBa Neopsyllinae, Rhadinopsyllinae n Stenoponiinae HMeIOT HEYTOJIICHHBIH Me-
TaCTEpPHUT, a MEPBBIX J[BA MOACEMEHCTBA OOBEINHSIOT CXOACTBO CTPOCHUSI COWICHEHUS IO/
BI)KHOTO OTPOCTKA C IOJIOBOW KIICIIHEH, Xapakrtep MOAM(pHUKALMK MeTadparMbl, Halu4ue
CKJICPOTH30BAaHHOT'O LIEHTPAILHOIO CKICpUTa. [OMONOrndHble MOAH(PHUKALIMU MeTadparMbl
MIpeICTaBIeHB M y 010X monceM. Stenoponiinae. K 3Toif ke rpymie MpUMBIKAIOT MOJ-
cem. Hystrichopsyllinae mpeacTaBUTEIN KOTOPOTO TaKyKe UMEIOT HEYTONIICHHYIO allofAeMy
MeTacTepHHTa, | moxaceM. Listropsyllinae, 3y0unk-CKIEpUT KOTOPOTO SBIISETCS CHEIHAIH-
3MpOBaHHON MoaM(uKanuei 3younka-ckinaaku. O0muiell 0cOOEHHOCThIO OJI0X MOICEMENCTB
Hystrichopsyllinae u Listropsyllinae siBisieTcst Hajauuue ceijia METaCTePHHUTA C BHICOKUMHU
OCTPOKOHEUHBIMU OTPOCTKaMH M BBICOKUM TpeOHeM. CONMKeHne AaHHBIX TAKCOHOB COTJIa-
CyeTCsl C JIaHHBIMH MOJICKYJISIpHO-TeHeTHYecKkoro aHanu3sa. [logcemerictBa Doratopsyllinae
n Ctenophthlaminae (tpu6st Ctenophthalmini u Carterettini) o0beauHsieT criocod npukpe-
TUICHUSI BEPIIMHBI ME30ILICBPAIbHOIO TsKa K CIEHHAIBLHOMY I'PeOHIO Y BEpXHEro Kpas
reBpsl. COrIacHO MOJICKYJISIPHO-TEHETHUECKUM JaHHBIM, K 3TUM JABYM IOJCEMEHCTBaM
6mm3ka Tpuba Neotyphloceratini, 6;10Xu KOTOpolf He UMEIOT IpeOHs Ha Me3oreBpe. Cxof-
CTBO CTPOCHHMS CEIJIa METAaCTepHUTA (HAIWYUE BBICOKUX JOPCAJBHBIX OTPOCTKOB C OKpY-
[JIOW BEpIIMHON M BBICOKOTO MEIUAIBEHOTO I'PEOHS) M COOTHOLICHHE JUIHH JIONAcTel BUIIKH
9nearyca Mmo3BOJISIIOT cOmmKkarh moacemeiictBa Ctenophthalminae u Dinopsyllinae.

OnbIT KOMILNIEKCHOTO aHAJN3a NMPH3HAKOB
Ha ocHOBe OT/IeNbHBIX NPU3HAKOB U MX YHUKAJIBHBIX KOMOMHAINI OBbLIT IPEUIOKEH Psijl
Kaccu(UKaui oTpsiga 010X, KaKAas N3 KOTOPBIX MMEET CBOM OCOOEHHOCTH M OTJIMYHS OT
Jpyrux. B cBs3M ¢ 3THM aKTyaJbHBIM SIBISIETCS OLICHKA IMPHU3HAKOB C Pa3HBIX TOUYEK 3PCHUSL:
MOpGhOPYHKIIMOHAFHON, aqanTUBHON U (rteTndeckoid. COrmacHO KPUTEPHIM KaKIOU U3
HUX MOTYT OBITh BBIIEJICHBI Pa3JINUHbIC MOP(POTUIIBI HMAro.

MopdodyHKITHOHATBHBIE KOMIUICKCHI

Ha ocuoBe kputepusi (yHKIIMOHAIBHOIO €IUHCTBA OBLIO MPEAJIOKECHO OOBCAMHHUTH
92 cTpykTypsl B 15 0CHOBHBIX MOP(HOGYHKIIMOHAIBHBIX KOMIUIEKCOB TOJIOBBI, TPYIH H
OpIOIIIKa, COMTACHO PACIOJIOKCHHUIO MBIIII] PA3JINYHBIX OPraHOB U MECT MX MPHUKPCIUICHUS
K creHKaM ckieputoB Tena (Mensenes, 2008; cM. Tabn. 1). Tak, ronoBHas Karncylnia HOJ-
pa3zensercs Ha TPU KOMIUIeKca (KIHeohpOHTOTEMEHHON, OKIMITUTABHBIN U TCHAIBHBIN),
TpyAb — Ha MATh (TIepEeIHETPYIHON, HOTOTOPAKaIbHBIN, CTCPHOTOPAKATIBHBIH, TIEBPOCTEP-
HAJBHBIA U TeProTPOXaHTEPATbHBIN), OPIOIIKO — Ha YeThIpe (IpyIia He MOAU(UIIUPOBaH-

HBIX CEIrMEHTOB, TpyIIa MOIU(PUIMPOBAHHBIX (IIOJIOBBIX) CErMEHTOB, COOCTBEHHO TOJIOBOM
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ammapar ¥ TepMUHAIbHBIE 00pa3oBaHUs OPIOIIKA), dIearyc — Ha TpU (CTPYKTYpHI Kapkaca
9fearyca, CKJIEpUThl CTEHOK BHYTPEHHEIO MPOTOKa djearyca M TepMHUHAJIbHBIC, SIKOPHBIC,
CTPYKTYpHI d1iearyca, CIyKailue JJis €ro 3asKOPUBAHUS B MOJOBBIX IMYTSIX CAMKH).

Jnst BeIsIBIIeHHsT HanOosee KOHCepBATHBHBIX M BapHaOEIbHBIX CKEIETHBIX 00pa3oBaHUN
0710X OBLIO MPOAHAIM3UPOBAHO pactpeeneHrne 114 mpu3HaKoB CTpOEHHs 10 MOPPOPYHK-
nnoHambHBIM KoMIuiekcaMm (Mensenes, 2018). Hambomnpiree paznoobpasne CTpoeHHs Xa-
paKTepHO VISl CTPYKTYP (PPOHTAIBLHOTO M HOTOTPOXAHTEPAIILHOTO MOP(O(YHKIMOHAIBHBIX
KOMIUTEKCOB. Eciii mepBbIii 00ecrieunBaeT mepeMenieHne CKBO3b BOJOCSHON MOKPOB XO-
3siMHA, TO BTOPOH — mpbbKoK Onox (Mensenes, 2017). Ananu3 nokasan, uro 40% or Bcex
BbIJIeNIeHHBIX Mpu3HaKkoB (40) u ux coctosauit (163) xapakTepusyroT pasHOOOpa3ue CTpyK-
Typ ToJIOBEI 1 nepeaHerpyau. CTpyKTYpbl ke HOTOTPOXaHTEPaIbHOTO KOMIUIEKCA CPEIHe-
U 3aJIHETPYAM XapaKTepU3yloT 18 mpu3HakoB U 83 MX COCTOSHHUSI.

KonuuecTBo npu3HAKOB M MX COCTOSIHMIA, KOTOPBIE XapaKTepU3yIoT Apyrue MophodyHK-

IMUOHAJIbHBIC KOMIIJICKCHI, IIPUBCACHO B Tabma. 1.

Tadmuua 1. PazHooOpasue mpu3HaKoB cTpoeHUs MOP(HOPYHKINOHATEHBIX KOMILIEKCOB OJIOX

Table 1. Variety of features in the structure of morphological and functional flea complexes

Ne MopdodyHKIHOHATBHBIH KOMIIIEKC H;fg:;;m colggg;f:ﬁﬁ
1 | KiuneoppoHTaabHBIH 16 62
2 | I'enanbHBIH 11 55
3 OKIUIIUTAIBHBINA 4 13
4 | IlepennerpynHoi 7 28
5 | IIponopiuii roy1oBbI 2 5
6 | [pynHBIX COCAMHUTENBHBIX ITACTHHOK 7 24
7 | HoroTopakampHBbIi 7 30
8 |HotoTrpoxaHTepaabHblii 18 83
9 | Iponopuwmii rpyau 1 2

10 | CrepHOTOpaKadbHbIN 9 36

11 AOIOMUHAIBLHBIA 2 9

12 | TepMHHAIBHBIX CETMEHTOB OpIOIIKA 1 3

13 | IlonoBoro anmnapara caMmok 3 12

14 |IlosmoBoro ammapara cam1OB 16 63

15 | MoaudunupoBaHHBIX CETMEHTOB OpPIOIIKA 6 21

Bcero 110 446
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AnanTuBHBIE MOP(OTHITEI

OcoOeHHOCTH CTpOCHHS 0JI0X, OOYCIIOBICHHBIC aJalTAlHsIMU, MOXXHO OOBCIUHUTH
B CJIEyIOIHE YeThIpe MOP(OTHIIA: MMYTUKOUTHBIN, HIITHONICHIUIONTHBIN, TTaIeOICUILION THBIN
u reHepanu3oBaHHbil (Mensenes, 2017). KpurepusiMu i X BBIACICHUS CIyXaT pas-
JIMYHBIE 0COOCHHOCTH CTPOCHUS TOJIOBBI U I'PYIH, T. K. HANOOJbIEE aJallTHBHOE 3HAUCHUE
1 pa3sHoOOpa3ue CTPOSHHS] UMEIOT CTPYKTYpPhI (PPOHTAITBHOTO W HOTOTPOXAHTEPAIBHOTO
MOP(OPYHKINOHAIBHBIX KOMIUIEKCOB.

WmHoncnmmonaHeii TiIl c(hopMHUpOBaAJICS Y «OIOX MIEPCTHY, UMAro KOTOPBIX IMOCHe
BBIMJIO/IA HAIAJaloT Ha TIPOKOPMHUTEIISI U yXKE HE CXOAAT C HETO B TECUCHHWE BCEH JKM3HHU.
TUNUYHBIMYE TIPUMEPOM 3TOM IKOJIOTMYECKON IPYIIIBI SBJISIOTCS Napa3uThl PYKOKPBUIBIX —
6moxu cem. Ischnopsyllidae. Im mpucyma y3kas KIMHOBHIHAS TOJOBA, CTEHKA MTOKATO-
ro jiba BaJIMKOOOpa3HO paciiupeHa. [eBpanbHbIi y3en B 3aHErpyIH, 3aCiCTBOBAHHBIN
B MEXaHM3MeE NPbLKKA 010X, PEIYIIMPOBAH, YTO YKa3bIBAeT HA CIa0yl0 MPHITaTeIbHYIO CIIO-
COOHOCTB OJIOX 3TOH rpymnnbl. YUIMHEHHbIC CPEIHUHA M 3aJHUH CEIMEHTHI I'PYIH, a TaKkxkKe
HOTH — SIBHBIC aJIalTallid K ObICTPOMY M MaHEBPEHHOMY IMEPEMEILCHUIO B IIEPCTH JIETYUHX
MBIIIEH.

CXoyiHBIE YePTHI CTPOCHHUS TOJIOBBI U OTYACTH I'PYJH MMEIOT aMEepPHKaHO-aBCTpaIniicKue
UIeMOHOCHBIE Ooxu ceM. Stephanocircidae u BHIB HEOOIBIIOTO ABCTPAIHHCKOTO CEM.
Macropsyllidae. 11lnemMoHOCHBIE OJIOXH SIBISIIOTCS ITapasUTaMy CyMYaTbIX, a TaKkKe HOXK-
HOAMEPHKAHCKHX XOMSKOBBIX, OOUTAIOLIMX B BBICOKOTOPBAX AHJ. MOXHO TPEIIONOKNTb,
YTO OJIOXM JAHHBIX CEMEHCTB TaKXKe SIBISIOTCS «OJIOXaMH IIEPCTH». ANaNTannuy Takoro
TUna cOpPMUPOBAIUCH B YCIOBUSIX OOMTAHMS Ha XO35€BaX, HE MMEIOIIUX ITOCTOSHHOTO
yOexunina ¢ orpaHndeHHO THe3/10BOoH kaMmepoi. KOHTakT mapasuTa ¢ MpPOKOPMHTEIEM
B TaKHMX YCJIOBUSIX MOXXET OBITh JIETKO YTpayeH, BCJEJCTBHE YEro BO3HUKAET HEOOXOIUMOCTh
MIOCTOSTHHOTO HaXOXKJCHUS Ha XO3sHHE.

[TaneoncuUTONIHBIA THI TaKXKe XapaKTepHU3yeTcs Y3KOH, HO He BBITSHYTOW BIiepen
KJIMHOBU/THOM T'OJIOBOM C BBICOKOBBINTYKJIOW JIMIIEBON CTEHKOW. BepxHsig yacTh nepeaHen
YaCTH TOJIOBBI Y3KOOKPYTJIast, HIKHSSL — KWIIeBHIHAsl. [ 0J10Ba TAKOTO THUIIA MPHUCYIIA TPEea-
craButessiM pona Palaeopsylla, psij BUIOB KOTOPBIX U3BECTCH M3 OAITHHCKOIO SHTapS.
Takoii THIT TOJIOBEI MIPEACTABICH JOBOJIBHO IIMPOKO Kak B camoM ceM. Hystrichopsyllidae,
K KOTOPOMY OTHOCHTCS JaHHBIH poj, Tak u B cemelicTBax Leptopsyllidae u Stivaliidae.
Tonose 3TOro THMMa MPHUCYIIN IIEYHbIE KTCHUIUM WM YTOJILEHHBIC MIMIOBHIHBIC IpE-
(poHTAIBHBIE MIETHHKH.

Bnoxu pona Palaeopsylla, BepOsSTHO, SIBISIOTCS «OJIOXaMHU IICPCTH», OJJHAKO OHH OTMe-
4eHbI U B THe3/e. VX mpucnocoOnennsi, BOSMOXKHO, CBSI3aHBI C ajianTtanieil K napasuTupoBa-
HUIO HA HACEKOMOSITHBIX, KOTOPBIE, C OJIHON CTOPOHBI, HE UMEIOT BBIPAKEHHBIX TTOCTOSHHBIX
yOexuII, ¢ Ipyroi, 0OUTAIOT B MUKPOOHOTOIAX, B MPEAeIaxX KOTOPHIX OHH MEepEeMEeIaroTCs
110 TIOCTOSIHHBIM MapuipytaMm. bioxu, mapasuTupyromme Ha TakuX JKUBOTHBIX, JTOJDKHBI

B MMOMCKaxX MNPOKOPMUTEIA CaMHU NEPEMCINATHCA Cp€AM YacCTHUIL ITOYBBHI. Fonosy

213



«TAJIEOTICHIITHHOTO» THIIA UMEET U psig poroB adpukaHckoro cem. Chimaeropsyllidae, 6mo-
XM KOTOPOTO MapasuTHPYIOT Ha MPBITYHYMKOBBIX. [locienHue Tak ke, Kak U HaCEKOMOS /-
HbI€, HE UMEIOT CBOETO MMOCTOSHHOTO THE3/1a.

BonpumacTBY 010X IpHCYIl FeHEPAJIN30BaHHBIM MOP(OTHII, KOTOPBIH IpEACTABICH
B OTpsi/IC JBYMSI BapUaHTaMH.

1-if BapMaHT TeHEepaIM30BAaHHOTO MOPQOTHIIAa OTMEUEH y BUIOB pomoB Coptopsylla
(Coptopsyllidae), Chaetopsylla (Vermipsyllidae), Parapsyllus n Polygenis (Rhopalopsyllidae),
Megabothris m Nosopsyllus (Ceratophyllidae), Paradoxopsyllus, Amphipsylla n Frontopsylla
(Leptopsyllidae). Ay Bcex HAX XapaKTEPHO OTCYTCTBHE KTCHUAWMEB Ha TOJIOBE U HAJIHUYHUC
LIMPOKOOKPYIVION T'OJIOBBI ¢ PABHOMEPHO OKPYIVIOHN JIMLIEBOM CTEHKOM.

2-if BapHaHT T'€HEPaIM30BaHHOTO MOP(OTHUIIA XapaKTePU3yeTCsl TOJIOBOM, Y KOTOPOH
JMIEBasl CTEHKa B HIDKHEW 4acTH HU3KOOKpYIUVas, a B BEpXHEH OoJiee MIMPOKOOKPYTIIas.
Takoit BapuanT MopdoTuna oTMedaeTcs y 00X Kak ¢ FOJIOBHBIMH KTEHUAUSIMH, Tak U 0e3
Hux. ['0J0Ba ¢ NoNTyyIUIOIEHHON NepeaHel YacTblo HeCeT pa3BUThIN xeToM. Kpome minH-
HBIX [IETHHOK, PACIOJIOKEHHBIX y IPaHUIIbI JI0A U HICK, MPEACTABICHbI Ooyiee KOPOTKHE
n TosIcThIe. [T1a3Hble W HIDKHENIEYHbIe TpeOHM 00 MMEroTcs (HampuMep, y OJ0X ponoB
Ctenophthalmus, Neopsylla, Rhadinopsylla, Hystrichopsylla n3 cem. Hystrichopsyllidae),
nu00 OTCYTCTBYIOT (Hampumep, y 0mox pomoB Amphipsylla m Ctenophyllus 3 cewm.
Leptopsyllidae).

dunernueckre MOP(HOTHIIBI

B nipomiecce sBomonuu orpsaa 610X chopMHpPOBAINCH YETHIPE OCHOBHBIX MopdoTuma
CJIOXMBIIMXCSA HE KaK CIEICTBHE CTPYKTYPHBIX aJalTalliil K OMpEeAeIeHHON Mojenn ma-
pasuTH3Ma, a Kak pe3yibTar coObITHH (uiioreneza. OCHOBY TaKMX COOBITHH COCTABISIIOT
CTPYKTYPBI, IPU3HAKH KOTOPBIX HAXOIATCA B MEHEE JKECTKON B3aMMOCBS3H, YeM T, KOTOpHIE
MIPUCYIIN CTPYKTypaM, MOJU(UIIMPOBAaHHBIM BCIIEICTBUE y3KHX aJanTanuii.

Kax/p1if U3 CerMeHTOB Tela HACEKOMBIX MPEACTaBIsIET cO00i OTHOCUTEIBHO aBTOHOM-
HYI0 MOP()OTEHETHIECKYIO CHCTEMY, M KOHTPYIHTHOCTh €TO MPH3HAKOB €TI0 CTPOCHHS MOXKET
paccMarpuBarhCs C BBICOKOH CTENEHBIO BEPOSITHOCTH KakK (PMIIOTEHETHYECKasi KOpPeIsiiusl.
BcenenctBue MeHee KECTKHX CHCTEMHBIX CBSI3€H M3MEHEHHMS PAa3IMYHBIX NIPU3HAKOB OT/AEIIb-
HBIX CTPYKTYpP WU UX TPYII NPOUCXOIAT C PA3HON CKOPOCTBIO U, KPOME TOTrO, HE3aBUCHMO
JIpyT OT Apyra. BosHukaroniee MHOrooOpasue COYeTaHWH Pa3iIHYHBIX MPU3HAKOB MOXKET
TIOCITY>KUTh OCHOBOM 151 (POPMHPOBAHUS HOBBIX TAKCOHOMHYECKHUX TPYIIIL.

BBISIBIISISL KOPPEISIIME MEKTy NPU3HAKAMU CTPYKTYP, HE CBS3aHHBIX MEXAY COOOH He-
TIOCPE/ICTBEHHBIMI MOP(OTEHETHUECKUMHI 3aBUCHMOCTSAMH, MOJKHO YCTAHOBUTH YHUKAJIbHbIC
MIPU3HAKH, COUYETAHMsI KOTOPHIX BO3HUKIM B MOMEHT 0Opa3zoBaHMs rpymmsl. Hampumep,
B KaueCTBE THIOTE3bl MOXKHO IMPEIOJIIOKHUTh, YTO y 00IIero mnpeaka 0nox uH(paoTpsaa

Pulicomorpha criocoGHOCTh K MPBDKKY 0OECIIeYrBaIl B OCHOBHOM MEBIIIIIBI 3aTHETPY/IH.
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B cBs3u ¢ 3THM 0cCi1abio COeqUHEHHE HOTYMa M IUIEBPBI CPEAHETPYIH, 4TO MPHUBEIO,
HarpuMep, K peayKIUH JOMOJIHUTEIBHON BETBH ME30IUICBPAIILHOTO TsDKa U (DOPMHUPOBAHHIO
psna Apyrux 0coOCHHOCTEH CTPOCHMS CPEIHETPYIHOTO CETMEHTA.

VYrporieHHast cxeMa OTHOIICHWH CEMEHCTB 00X pa3MuyuHbIX MH(PPAOTPSIOB MPEACTaB-
nena puc. 1. [TonpoGHast cxema (UIOTEHETHYECKUX OTHOLICHUH C yKa3aHUEM MPU3HAKOB

Oputa omyOnmkoBaHa panee (Mensernes, 1994).

TUNGIDAE

PULICIDAE
RHOPALOPSYLLIDAE
MALACOPSYLLIDAE
VERMIPSYLLIDAE
COPTOPSYLLIDAE
ANCISTROPSYLLIDAE
LYCOPSYLLIDAE
PYGIOPSYLLIDAE
STIVALIIDAE
HYSTRICHOPSYLLIDAE
CHIMAEROPSYLLIDAE
MACROPSYLLIDAE
STEPHANOCIRCIDAE
ISCHNOPSYLLIDAE
LEPTOPSYLLIDAE
CERATOPHYLLIDAE
XIPHIOPSYLLIDAE

Pucynok 1. Cxema ¢rtoreHeTHUeCKNX OTHOIIEHHH ceMeHCTB Giox

Figure 1. Scheme of phylogenetic relationships of flea families

[pencrasurenu uappaotrpsna Pulicomorpha 3HaUMTEIFHO OTIMYAOTCS OT OJIOX TPEX IPy-
rux uHppaorpsnos — Ceratophyllomorpha, Pygiopsyllomorpha u Hystrichopsyllomorpha —
KOMIIJIEKCOM TIPH3HAKOB CPEIHETPY/IH, TOJIOBHOM KarlCyJIbl, ITOJOBOM KIICITHH, MOIU(HIIHI-

POBAaHHBIX CETMEHTOB U 37earyca (puc. 2 u tabm. 2).

215



Tadmuua 2. OcHOBHBIE IPU3HAKH CTPOCHUS Pa3IUYHBIX HHPPAOTPAIOB OI0X
Table 2. The main features in the structure of different flea infraorders

£
<
2| §| 2
& = £
13) 2 g
Ipu3HAKK U UX COCTOSHHUS = g = 5
— o -~
g = S 2
1) <= 5
E| & 2| &
3] RS =} =
RN
A =9 s @)
Tonosa
HapyHblIii 5Kel000K Ha MEXYCHKOBOW CTEHKe: | — OTCYTCTBYET; 1 2 2
2 — uMeetcsl; 3 — UMeeTCsl y CaMIOB, Y CAMOK OTCYTCTBYET
BHyTpeHHUil Banuk Ha MEXYCUKOBOW CTEHKE: 1 — OTCYTCTBYET; 2
2 — uMeercs; 3 — UMEETCs y CaMIIOB, Y CAMOK OTCYTCTBYET
Jlunesoit 3y0unk: 1 — OTCYTCTBYET; 2 — €CIIM UMeeTcs, 2
TO €ro BEpLIMHA HalpaBlIeH KBEPXY; 3 — UMEETCs, ero BeplluHa
HAaIpaBlICHA KHU3Y
3arpUIouHas anongeMa: 1| — OTCYTCTBYET, 2 — UMEeTCs 1
Mexmieunslit MOCT: | — IIMPOKHUiA, pa3BUTa MHTpACPBUKAIbHAS 1
4yacTh; 2 — IIUPOKUNA WM y3KUH, HCXOIHO MMENCS MEKILEUHbII
OTPOCTOK; 3 — MIMPOKHI, Pa3BUTa CTPAlEPBUKANbHAS YacTh
TenTopuanbHblit MOCT: 1 — mUpoOKuit, 2 — y3Kuii, 1
3 — coBceM y3KHi
[lepenuerpyns
Huoxnuil kpail npoHotyma: 1 — LenbHBIN, 1
2 — paszeneH Ha JIBE JIOIACTH
Ilepenusist BeTBb 1-i1 rpyqHOi muiacTUHKM: 1 — penynupoBaHa, 1
2 — pa3BuTa
Cpennerpyab
TlonoxxeHne HIWKHETO Kpas Me30(parmsl: 1
1 — BblllIC EPEAHEBEPXHEIO yIila IUIEBPbI, 2 — HIDKHUM Kpail
HOTYMa PaCHONIOKEH HIKE TEPeTHEBEPXHETO yIIa TIIEBPhI
BerBu me3omneBpanbHoOro Tshka: 1— oguHapHas, 2 — IBE BETBU 1
Hwxuuii kpaif ME30HOTYMa M BEpXHMI Kpall Me30ILIeBphI 1
[IIuprHa ocHOBaHUsI/BEpIINHA alOEMbl: | — MIMPOKOe/y3Koe, 1
2 — IUPOKOE/IIHPOKOE, 3 — Y3KOE/MUPOKOe
Hapy»xnas nonacts 2-i rpynHON IUIACTUHKH: | — OTCYTCTBYET, 1
2 — umeercst
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3aaHerpyab

CkBaMymitoM: 1 — OTCYTCTBYeT, 2 — UMeeTcs

Bpromko

Arnonema 9-ro Teprura: 1 — B BUJE MapHBIX JIONACTEH;
2 — aprooOpasHasi, B BHJIE OTTSHYTOTO K331 KO3BIPHKA;
3 — apkooOpa3zHasi, TPeyroibHO#i (HOpMbI

TpeTLS{ rpyaHas njiaCTUHKa: 1 - HUMECTCA, 2 — OTCYTCTBYET

AnietaOyisIpHBI OTPOCTOK M HETOABMKHBIN Majel| Tejia MOJIO0BOH
KJICIHU: | — He Pa3BHT, 2 — Pa3BHT, HA BEPIIHHE UMEETCS
YUIMHEHHAs! IIETHHKA

BHyTpeHHnt kaHan anoaeMsl MOJTOBOH KIIEIIHH:
1 — umeercs WUPOKUN KaHal; 2 — UMEETCs Y3KUH KaHall,
CMEIIEHHBIN K HIKHEMY KPaio

MecTo MpUKpeneHus AUTUTOUAA K TNy TOJOBON KIIEHIHU:

1 — Onmke K OCHOBAHUIO Tejla KICIIHH, 2 — OIMKe K CepeiHe
3a[HET0 Kpast, 3 — NPUKPEIUIIETCS XOPOILIO BBIPAKEHHBIM
MBIIIEIKOM y 3aJHEHIKHErO yIa

8-if TEpruT caMIIOB: BHICOTA €T0 OOKOBBIX JIOIACTEH MEHBIIE
BBICOTHI TeJla MOJIOBOM KJICHIHU — | — MeHee 4eM B 2 pasa;
2 — Oosee 4yeM B 2 pasa; 3 — jmarepajibHbIC JIOACTH 3aXOMSAT
3a HWKHHUM Kpall MOJIOBOM KIIEHIHU

8-i1 cTepHHT caMIOB: | — pa3BUT (ero BepXHHUU Kpait
JIOCTUraeT YPOBHS CTUIMBI 8-TO TEPruTa), 2 — perylupoBaH
(ero BeIcoTa B 1.5-2 pa3a MEHBIIE BBICOTHI OpIOIIKA)

9-it crepHUT camIOB: | — BepTUKAIbHBIC BETBU IMPSIMEIE,
TOPM30HTANIBHBIE CJ1a00 MOAN(HIMPOBAHHbIE; 2 — MOApa3aeIeHHe
TOPU30HTAIBHON BETBH 9-ro CTEpHUTA Ha TPU OTIENa U ee
COYJICHEHHE C KPIOUKaMHM 37earyca

Onearyc

CoenuHeHne uearyca ¢ 9-M CTEpHUTOM: 1| — OTCYTCTBYET;

2 — MOXXET CpacTaThCsl HIDKHUMH KpasiMu; 3 — nMeeTcsi, oiaronaps
MOIM(UKAIUSAM HIXKHETO Kpasi ero 4exJia WM CHelHAIbHBIM
BBIPOCTAM BHYTpPEHHEH TpyOKH; 4 — UMEETCsI COWICHEHHE MEXITY
TOPHU30HTANILHOIN BETBBIO 9-TO CTEpPHHTA M KPIOYKOM djearyca

MecTo pUKpEIUIeHUs THIIOTEHIOHA: 1 — K MeMOpaHO3HOH
BEHTPAJILHOW CTEHKE diearyca, 2 — K CKJIepOTH30BaHHON
BEHTPAIBHOU CTEHKE d7earyca, 3 — K 9-My CTCpHHTY

AnyKanbpHble CKICPUTBI U KPIOUKHU d7earyca: | — anukajbHbIC
CKJIEPUTBI UMEIOT COOCTBEHHYIO MYCKYJIATypy, KPIOUKI
penyLHUpOBaHbl; 2 — He UMEIOT COOCTBEHHOH MYCKYIaTyphbl,
KPIOYKH HMEIOTCS
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PULICOMORPHA PYGIOSYLLOMORPHA  HYSTRICHOPSYLLOMORPHA  CERATOPHYLLOMORPHA

PucyHnok 2. Cxema B3aMMOOTHOIICHUH MPU3HAKOB CTPOCHHMS OJIOX YeThIpeX MHGPAaoTpsiaoB. Paasl:
A, B — ronoa cOoky (4) u cHuzy (B); 5 — monoBele NpUAATKH; [ — TepeqHe- U CPEAHETPYIb,
a.n.x — anojiemMa IoJIoBOH KJICIIHHU, d.C — alluKaIbHbIE CKIEPHUTBI, a.m — anojgeMa 9-ro Teprura,

0 — TUTHTOM, 3.M — 3aJIHELIEYHBI MOCT, K.9 — KPIOYKH 3jiearyca, Ji.y — JHIEBOH 3y0uHK,

MH — ME30HOTYM, M.6 — MEKYCHKOBBIH BAJIUK, M3C — ME3OCTEPHHT, M.m — ME30IIEBPAIbHBIA TSK,
MH — HOTYM CPEIIHETPYIH, n.K — MOJOBas KJICIIHS, NH — MIPOHOTYM, nNNC — TPOIUICBPOCTEPHA,

C.n — CTEPHUT NEPEAHErPYAH, M — TEHTOPUYM, /.M — TEHTOPUAJBHBIA MOCT, ). — YCHKOBas SMKa,
w.m — meiHas MemOpaHa, 9 — 3uearyc, 2 e.n — 2-5 TpyAHas IJIacTHHKa, 9 cm — 9-i cTepHUT
OpromIka.

Figure 2. Scheme of relations between characters of the structure of fleas of the four infraorders.
Lines: A, B — head lateral view (4) and ventral view (B); b — genitalia; /" — pro- u mesothorax,
a.n.k — manubrium of clasper, a.c — apicale sclerites, a.m — apodeme of tergum 9, 0 — movable
process, 3.m — postgenal bridge, k.o — crochets, 2.y — frontal tubercle, mn — mesonotum,

m.6 — ridge on the internal surface of the interantennal wall, m3c — mesosternum,

m.m — mesopleural rod, mn — mesonotum, n.x — clasper, nn — pronotum, nnnc — propleurosternum,
c.n — sternum of prothorax, m — tentorium, m.m — tentorial bridge, y.# — antennal fossae,

w.m — cervical membrane, o — aedeagus, 2 2.n — 2™ thoracic link-plate, 9 cm — sternum 9.
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B psze ciydaeB B OCHOBY KJIacCH(MKAI[MM TAaKCOHOB OJIOX PAHIOM BBIIIE CEMEHCTBA
MHOI OBUIH TIOJIOXKEHBI HE OT/IEJIbHBIE COCTOSIHMS, @ OOIINE TEHACHIMH B Pa3BUTHH CTPYK-
Typ. CKelleTHbIE CTPYKTYPBI 00JIaJal0T Pa3InYHON CTENEHbI0 U3MEHUMBOCTH. Ecin HekoTo-
pble KOHCEPBAaTUBHbI U OTJEIbHBIE COCTOSHUS MX IIPU3HAKOB MOTYT MapKHpPOBATh I'PYIIIBI
B LIEJIOM, TO JIPYTHE IMOJBEP)KEHbI MOAM(UKALUSAM U 00pa3yloT TOMOJIOIHUECKUE PSIIbL,
KOTOpPBIE B IIEJIOM XapaKTEPHU3YIOT TPYIMIBI BBICIINX TaKCOHOB. Tak, MPU3HAKH CTPOCHHS
ME30IJIEBPAIBHOTO TSKA, MEXKYCUKOBOH CTEHKU U 1-Ii rpyHON COeTUHUTENILHON MIaCTHH-
KH, a TaKXKe psiia IPYTUX CTPYKTYpP JAOCTaTOYHO YETKO CBUAETEIBCTBYIOT B IOJNB3Y OIM30-
ctu cemeiictB Tungidae, Pulicidae, Rhopalopsyllidae, Malacopsyllidae, Vermipsyllidae n
Coptopsyllidae uadpaorpsima Pulicomorpha, 4to, oqHako, HE MOATBEPKAACTCS TAHHBIMH
MOJICKYIISIPHO-TeHeTHYecKoro ananm3a (Zhu et al., 2015).

Wndpaorpsa Pulicomorpha S.G. Medevedev, 1998 BxitoyaeT nsiTh HaJlCEMEHCTB:
Pulicoidea (Pulicidae n Tungidae), Malacopsylloidea (Malacopsyllidae m Rhopalopsyllidae),
Vermipsylloidea (Vermipsyllidae), Coptopsylloidea (Coptopsyllidae) u Ancistropsylloidea
(Ancistropsyllidae). ITynukounubiii MopdoTHI siBIseTCsl HaUOOJIEe XapaKTepHBIM JUIs Ta-
Pa3uTOB TPHIBYHOB — IMyTHKOMOpGhHBIX Oox cem. Pulicidae. Ero ocoGeHHOCTEIO siBIsieTCs
KOPOTKO€ KOMIAKTHOE TEJIO C Y3KUMH TPYJHBIMH CETMEHTAaMH, Pa3BUTHIMH IIPbIraTelb-
HBIMH CTPYKTypaMHy 33JHETPYyAH U CHIBHO YIJIMHEHHBIMH HOTAMH, KOTOpbIe oOecriednBa-
10T IPBDKOK 710 32 cm. s unpaorpsna Pulicomorpha B menoM xapakrepHa TeHICHIHS
K KOMITAaKTU3allUK TEJa, BBIPAXKAIOMASICSH KaK B €0 yKOPOUCHHMH, TaK U B BBITATUBAHUU
CETrMEHTOB Tpyan B BhICOTY. Tak, y 610x cemeiictB Tungidae, Pulicidae, Malacopsyllidae,
Ancistropsyllidae, Vermipsyllidae u nogcem. Rhopalopsyllidae Beicota Me30HOTYMa paBHa
IMpHUHE WK OOJbIIe ee, Toraa Kak y 00X JPYrHX ceMeiCTB BBICOTa HOTyMa MEHBIIE €ro
JUTMHBI. MOJKHO TPEIONIOKHUTh, YTO 3Ta TEHJCHIUS 0OYCIOBHIIA PSIJI HIKE TEPEUUCIICH-
HBIX OCOOCHHOCTEH CTPOEHUS TPYAHM W BCETo Teja OJ0X B I[eJIOM. AHTEHHBI OJIOX 3TOTO
THIIAa YKOPOYEHBI, ITOYTH IMOJHOCTHIO NMPHUKPHITEI CHAPY)KU CTEHKOH IITyOOKOH YCHKOBOW
SMKU. Y TpencTaBuTeneil MHQpaoTpsaa 3aHEIeUYHbIH MOCT, BEPOSTHO, EPBOHAYAIBHO
BO3HHMKAET B BHJIC Y3KOW MEPEMBIYKH, PACIIOJIOKEHHONH KHApYyXH OT MICHHOH MeMOpaHBbI.
Briocnenctein nHTpanepBuKaibHas (OKpy»KeHHasl IEeHHOW MeMOpaHOi) 4acTh pacIupsieTcs
Omarozapsi CKJIEpPOTH3AIlMH KPAacB MEPEAHE3aThIIOYHOTO OTBEpCTHs. B pesymprare y 010X
psina ceMelcTB MH(MPaoTpsa HapyKHas (SKCTpalepBUKalbHAs) U BHYTPEHHsIs1 (MHTpaLep-
BUKaJIbHAS) YaCTH 3aJHEIICYHOT0 MOCTa OJMHAKOBO IIMPOKUE. B cpenHerpyan coenHeHne
TUICBPAJIBHOTO TsDKA C HIDKHUM KpaeM HOTyMa PeIyLMPOBAaHO, B 3aJHETPYAN METAIIEBPAIIb-
HBIH y3ell pa3BUT HauOoJiee CUIILHO Cpeau OJoX.

Takconsl undpaorpsna Pulicomorpha nemoHcTpupytoT cBsizu Mexnay daynamu Ad-
puku u Asuu, Appuxu u FOxHON AMEpHKH, T.e. UMECIOT €BpPa3HUHCKO-aMEPUKAHCKUN
1 aMepUKaHO-aBCTPAIMMCKUN THITBI pacrpocTpaHenus. [IpeacraBurenyu nHppaoTpsaa MeHee
TECHO CBsI3aHbI C I'pbI3yHaMH. Ecin jke Takasi CBS3b MMEETCsI, TO OHa IMPUCYIA MOJIOABIM
rpymnmnaM OJIOX W X035€B WM, HAIIPOTHB, OHA BO3HHUKAECT MEXIy Hanboyiee paHO yKIOHUB-
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IIMMUCST TAKCOHAMH OJI0X W rpymmnaMu xo3sieB. [IpencraBurenn uappaorpsaa Pulicomorpha
OTJIMYAIOTCSI OT MPEJICTaBUTENICH JIPYrHX TpeX MH(PAOTPsI0B Mapa3uTO-XO3TUHHBIMHU CBSI-
34MU C TAKMMH PAa3HBIMU I'pyHIiaMyd MJICKONHUTAONIUX, KaK XUIIHBIC, 6pOHeHOCI_II)I, AMICPHI,
JJaMaHbl 1 TapHOKOMBITHBIE. OCOOEHHOCTH CBSI3€H C TPBI3YHAMH MPOSIBISIOTCSA Y 9TOTO WH-
($paoTpsiaa B TOM, YTO OH HAHOOJIEE TECHO CBSI3aH C XOMSKOBBIMH M MBIIIMHBIMU. Tperbeit
M0 YHMCJIGHHOCTH T'PYIIION XO03sIeB SIBJSIFOTCS 3aiilieBble. B mpexpenax srtoro uHppaorpsua
HMMEEeTCs] TEHACHIUSI K BO3SHUKHOBEHHIO B €T0 PA3IMYHBIX CEMEWCTBaX Mapa3suTHU3Ma «CTa-
LIMOHAPHOTO» M «IOJYCTallMOHAPHOTO» THIOB. [IpencraBurerneil qaHHOTO MH(ppPAOTpsiaa
00BEIMHSAET CXOACTBO IPH3HAKOB TOJIOBBI, TPYH U IOJOBOTO amrapara.

BepositTHO, Hanbomee OIMI3KH K MCXOMHOW (popMe ITyTHKOMTHOTO KOMILIEKca OJI0XH MOHO-
tunHoro ceM. Coptopsyllidae, Bunbl kotoporo pacnpoctpanens! B [lepeaneit u Cpenueit
Asum Ha mecuaHkax. EMUHCTBeHHBIN ceBepoadpukaHckuil Buj 3toro pona, Coptopsylla
wassiliewi Wagner, 1932, uMmeeT HanmpaBIeHHBIH KBepXy 3yOUHK, CXOAHBIN C 3yOunKaMu
10kHOamepukaHckoro ceM. Rhopalopsyllidae. ¥V 6mox apyrux Bunos poma Coptopsylla ot
9TOr0 3yOuMKa OTXOIAT B CTOPOHBI INIyOOKHE OOPO3/IKH, KOTOPBIE OT/EIbHBIC HCCIIEI0BATEIH
MIPUHUMAIOT WHOT/IA 33 TPAHUILY MEXIYy KINIEyCOM H JOOM.

VY npencrasuteneit nundpaorpsaos Pygiopsyllomorpha, Hystrichopsyllomorpha n
Ceratophyllomorpha Teji0 BeITSHYTOE, a JUTHHA KQKOT0 M3 CETMEHTOB TPY/HU MPEBBIIIACT HX
BbIcOTY. CITIOCOOHOCTB 3THX 010X K MPBDKKY MEHEE BBIPA)XKEHA, UM Y PAZa MPEeiCTaBUTENeH
nHppaoTpsna Pulicomorpha. YiinHeHHbIC aHTEHHBI TOMEIIAIOTCSI HA TOIOBE B OTKPBITHIX
HapyKy YCHKOBBIX SIMKaX, KOTOpbIe MOTYT UMETh MPOJOJDKEHUE Ha TpoIuieBpocTepHy. Jis
MIPEICTABUTENIEH 3THX TPeX MH(PAOTPsIOB HE XapaKTEPHO Pa3BUTHE HMHTPAIEPBUKAIBEHOTO
oT/IeNa 3aJHeNIeYHor0 MocTa. MM cBOicTBEH /Ipyroil MyTh €ro BO3HHUKHOBEHHMS, CBSI3aH-
HBI WIN C pa3pacTaHUEM NEPBOHAYAIBHO y3KOH MEPEeMBIYKH TOJIBKO KIEPEIH, WK ¢ 00-
Pa30BaHUEM MEXKILEYHOTO OTPOCTKA, PACIOJIOKEHHOTO MEXy BHYTPEHHUMH KPasMH IIEK
(Mensenes, 1989).

['mOKoCTh yAJIMHEHHOTO Tella oOecrednBaeTcs Oyarofapsi NOABHIKHOCTH COEIMHEHHUS
MEXIy MepefHe- U CPEIHETPYJHBIM CETMEHTOM. MeKCEerMeHTHbIE MEMOpaHbI IIPH 3TOM
3aIIMIICHBI CHAPYKU 3yOIlaMH KTCHUIUSI IPOHOTYMA. B aHHBIX MH(paoTpsiiax KTCHUIUN
[IPOHOTYMa OTCYTCTBYIOT TOJIBKO Y MPEICTABUTENEH OTIACIbHBIX POAOB, BUJIbI KOTOPBIX Ia-
Pa3UTHPYIOT Ha XO351€BaX Pa3IMYHBIX TAKCOHOMHYECKHUX IPYIIL.

VY Gnox 3TuX MHQPAOTPsIIOB ME30IUICBPAIBHBIN TSDK MMEET JBE XOPOIIO BBIPAKECHHBIC
BETBM M COWICHSETCSI C HOTYMOM M ILIEBPOH C3aaM OT X mepeaHux kpaeB. OcoOeHHO-
CTH CTPOCHHUS ME30ILUIEBPAIBHOTO TSXKa COYETAIOTCS C JIPYTUMH OCOOCHHOCTSMH CTPOCHHS
IPY/IM U, YTO OCOOGHHO Ba)KHO, C NMPH3HAKAMH JPYIHX TarM Teja — TOJIOBBI M OpIOIIKA.
OTO CBHIETENHCTBYET 00 000CHOBAHHOCTH TOAPA3/ICICHUS OJI0X Ha YEeThIpe WHPPAOTpsIa.
Tak, HayM4ne JABYX XOPOIIO BBIPAKEHHBIX BETBEH ME30ILIEBPAIBLHOIO TsKa COINIACYeTCs
CO CJIEAYIOUIMMH NPU3HAKAMU TPYIU: HIKHUHM Kpall MPOHOTYMa pasJelieH Ha JBE JIOMACTH;
CKBaMyJIOM (KOPOTKHI OTPOCTOK Y IEpeTHEBEPXHETO yIa METATUCTEPHBI) UMEETCS; BEPX-

HUI Kpall ME30ILIEBPBI IOKAThIH K3a11, ME30HOTYM BJIBUHYT BHYTPb ME30IUIEBPOCTEPHBI,
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a HIOKHUH Kpali ME30HOTyMa, COOTBETCTBEHHO, HAXOAUTCS HIIKE MEPEIHEBEPXHETO yIva
TUIEBPBI. Y OJIOX 3THX TpeX MHPPAOTPSIOB BTOpAas I'pyiHasi COCAMHHUTENbHAS IUIACTHHKA
UMeeT HapyKHYIO JIONAacTh, a MepBas — UMEET Pa3BUTYIO MEepe/IHIO BeTBb. OObeIuHs -
eT 3Ty rpynny HHPPAOTPSI0B M OOLIMH MYyTh YCHJICHHUS ME30- U METACTEPHUTOB, IPHU
9TOM MX BEHTpaJIbHas CTEHKA CTAHOBUTCSI KUJIEBUIHOW, & OCHOBAHUE aTloJIeM — HIMPOKHM
C aroJieMajJbHOM BIIAJUHOM.

MeXIIeYHbIl OTPOCTOK MJIM €r0 PyAMMEHTBHI OOHAPYXKEHBI y psija NpeAcTaBUTEIeH
nndpaorpsma Hystrichopsyllomorpha, a taxke y 6mox mnppaorpsna Pygiopsyllomorpha,
YTO CBHJICTEIBCTBYET O OJM30CTH ATHX JIBYX TAKCOHOB. J[pyrmmu oOIMMHU ITpH3HAKAMH
undpaorpsaos Hystrichopsyllomorpha u Pygiopsyllomorpha siBnsirorcst orcyTcTBrE 3y0uu-
KOB Ha MeTaHOTyMe (nMmerotcs y 610x cem. Chimaeropsyllidae), mpukpeniieHie THIOTECH-
JIOHa K BEHTPaJbHOW CTEHKE djiearyca, a He K 9-My CTEpPHUTY, CHIILHO CKJIEPOTH30BaHHbIC
CTEHKHM TEHTOPHAJIBHOIO MOCTA, KallJIeBUAHAS CTUrMa MeTanuMepa. OOIUM IpHU3HAKOM
i uHpaorpsinoB Hystrichopsyllomorpha u Pygiopsyllomorpha siBisiercst Takke u To,
YTO Kpail METaHOTyMa IpyAH M TEPTUTOB OPIOIIKA B OCHOBaHUH 3yOUMKOB MPSMOI, T.€.
He uMeeT BhIpe3KkH. Y Onox ke nHdpaorpsia Ceratophyllomorpha 3y6unkn pacrionoskeHsl
B yNIYOJCHUSIX HA Kpasx METaHOTyMa Ipy/Ad U TeprutoB Opromika. bioxam uHdpaorpsios
Pygiopsyllomorpha un Hystrichopsyllomorpha npucyina Teaaernns Kk 00pa3oBaHAIO B pa3-
JIMYHOM CTENEHU BBITYKJIBIX IMUTHUANEB, KOTOPBIE, OHAKO, UMEIOT TaKylo (opMmy He y Bcex
IpeCcTaBuTeNel STUX TPYIIL.

Wndpaorpsn Hystrichopsyllomorpha: nagcemeiicta Hystrichopsylloidea (Hystri-
chopsyllidae u Chimaeropsyllidae), Macropsylloidea (Macropsyllidae) u Stephanocircidoidea
(Stephanocircidae). YV psima npencraButeneii HHPpaoTpsina oOHAPYKEH MEKIIEYHBIA OTPO-
CTOK, KOTOPBIH CTaJl OCHOBOH JjIs 3ajHenieyHoro mocta. [IpencraBurensm uH(paoTpsaa
Hystrichopsyllomorpha He cBOWCTBEH M0I0BOM AMMOP(HU3M MEKYCHKOBOM CTEHKH (3a HC-
KIIIOYCHUEM HECKOJIBKHX POIOB). Bapmaunu, B cTpOCHUM JIMIIEBOTO 3yOuMKa CIEAYIOIIHE:
MPOCTOM 3yOUnK — 3yOUHMK-CKJIa[IKa — CIIUTHBIN 3yOunk. [IpedpoHTanbHbIe TPEOHH XOPOIIO
BBIP2)KCHBI. BeTBH TEHTOpHYMa peayLUpYIOTCS B 3aJHEl WM IepeaHed yactd. BepuinHa
IIEYHOH JIOMACTH OTTSHYTa BHHM3 M Ha3aj. YCHKOBas SIMKa MOXET ObITh OTKPBITOW; €CIIn
OHa 3aKpBITa, TO BOPOTHUYKOM Ha HIMKHEM Kpae TOJIOBEL

Just undpaorpsaa Hystrichopsyllomorpha Henb3st ykazarb arnomMopgHblie NPU3HAKH, [TPHU-
CyILME BCEM €ro IPEeICTaBUTENSIM, OJHAKO 00bEANHsACMbIe MHOW B HH(PAOTps cemeiicTa
MMEIOT PsiJl IPU3HAKOB BOZHUKINNX IMapajiebHO, HO Ha IMHON ocHoBe. BeposiTHO, 3TO
oOwsicHsieTcst TeM, uTo uHppaorpsn Hystrichopsyllomorpha Bkirouaer psig Hanbosee npes-
HHUX TaKCOHOB OTPsi/JIa, IPOMEXYTOUHBIE (DOPMBI MEXKy KOTOPBIMHU BbIMepiU. MH(ppaoTpsin
Hystrichopsyllomorpha xapakrepusyeTcst CBSI3sIMH C XOMSIKOBBIMH M MBIIIHHBIMH, HO Tpe-
Thell 110 YUCIEHHOCTH IPYIIIOI X03s51eB UL OJIOX 9TOrO0 TaKCOHA SIBJIAIOTCS HACEKOMOSIHBIE
cemeiictB Soricidae u Talpidae. BepositHO, 3TOT HHppaOTpsA BO3HUK B A3MH, OTKyAa €ro

MIPEACTABUTENH pacTpocTparsiichk yepe3 CeBepHyito AMepuky B FOxkHyr0. OfgHako mosaHee
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Ha pacrnpoCTpaHEHHEe NMPEICTaBUTENEeH ITOr0 ceMeHcTBa OKa3blBAJIO BIHMSHHE HE TOJBKO
A3MaTCKO-aMEPHUKAaHCKHE MEXKOHTUHEHTAJIbHBIE CBSI3M, HO M aMEepUKaHO-aBCTPaIUNCKHE.
O cBsI3SIX IOCJIEHEr0 TUIA CBHJETEIBCTBYET PAcIpOCTPaHEHHE TAKUX CBOCOOpPa3HBIX Ce-
MeiicTB nHppaoTpsaa, kak Macropsyllidae n Stephanocircidae.

1. Nudppaorpsan Pygiopsyllomorpha: mancem. Pygiopsylloidea (Lycopsyllidae,
Pygiopsyllidae u Stivaliidae). Kpome npusnakoB, ykazaHHbIX B TaOll. 2, 0COOCHHOCTBIO
6110x MH(DPAOTPsIA SBISIETCS] CHIIBHOE Pa3BUTHE BHYTPEHHETO BaJIMKa MIPOHOTYMA, KOTOPBIN
HamnpapJeH Krepeau. B ocHOBaHMM 3yOLIOB KTEHHHS POHOTYMa BUJIHBI TOJBKO OTBEPCTHS
HX KaHaJOB.

OCOOEHHOCTBIO pacpoCTpaHeHUsI HH(PAOTPsia SBISICTCS MPUYPOYCHHOCTH MHOTHUX €T0
ponoB k Mumo-Manaiickoii 001acTH, Ijie pacnpocTpaHeHsl 26 u3 37 ponoB u 62% BUIOB OT
ux obuero yncia. bompiyro” acte U3 3THX poaoB (22 posa) COCTABISIOT MPEICTABUTEIH
cem. Stivaliidae. ITpu sToM HambombImas 9acTh YHAEMUYHBIX poaoB (13) cocpemoToueHa
B Ilamyacckoit nonoGnactu, B yactHocTn Ha HoBoii I'Bunee. Psin ponos cem. Stivaliidae
(109 BumoB 23 ponos) npexacrasien B ¢ayne Oro-Bocrounoit Azum, a takxe B Adpuke,
I7Ie OHM TMapa3uTHPYIOT HA MBIMMHBIX U Tynaisx. Cem. Pygiopsyllidae (10 ponos) Gonee
IIMPOKO TMPEACTAaBICHO B ABCTpanuu (ceMb pofoB u3 10 M3BECTHBIX), YETHIpE poaa 3TOrO
cemeiicTBa pacrpoctpaneHsl Taoke B HoBoii 3enanauu. [IpencraBurenn HEOOIBIIOTO CEM.
Lycopsyllidae (BoceMb BuIOB M3 YeTHIPEX POMOB) MApa3UTHPYIOT Ha eXHUJIHAX, BomOarax
W XHUIIHBIX CyMYaThIX.

2. Nadpaorpsn Ceratophyllomorpha: mancem. Ceratophyloidea (Ceratophyllidae,
Leptopsyllidae, Xiphiopsyllidae u Ischnopsyllidae). [Ipu3naku nHpaoTpsaa npuBeaeHbI
B Tali. 2.

MecToM MPOUCXOXKICHHST MHPPAOTPsiIa BEPOSTHEE BCErO SBISACTCS A3Ms, TIe U COCPENO-
TO4YeHa OOJIbIIIAsi YacTh TAKCOHOB ATOM Ipymmbl. Ha pacnpoctpaneHue GONBIIMHCTBA TaKCO-
HOB MH(PAOTpPsiIa OKa3aa0 HaIU4YKe OCPUHTHICKOrO MOCTa B MPOILIOM MexAy EBpasueit u
Ceseproii Amepukoid. Bunsl nadpaorpsina Ceratophyllomorpha napasutupyor B 0CHOBHOM
Ha XOMSIKOBBIX. BTOpO# e 10 3HaYMMOCTH TPYIIIOH X03si€B st OJIOX 9TOro MHPpaoTpsaa
ABTISIIOTCS OCTTMYBH M PYKOKPBUIBIE, a U3 3aiirieoOpa3Hbix — mumryxoBbie (Ochotonidae).

OBCYXXJEHUE

Amnanu3 ocoOCHHOCTEIl CTPOEHMs JOJKEH ObITh HAaNpaBICH HAa YCTAHOBJIEGHUE COBO-
KYITHOCTH TIPHU3HAKOB, WIN (UICTHYECKYIO KOPPEIINIO, CBOMCTBEHHYIO TOJBKO IpecTa-
BUTEJISIM ONPENENICHHOTO0 TaKCOHA OJI0X. YCTOWYHMBO B3aUMOCBS3aHHBIC YEPTHI CTPOCHUS,
B COBOKYITHOCTH C OCOOCHHOCTSIMH PACIPOCTPAHEHHUS U Mapa3uTO-XO3SIMHHBIX CBsi3ei, 00y-
CJIOBJIMBAIOT IEJIOCTHOCTh TAKCOHOMHYECKOH T'PYIIIIBI.

OnHako BO3HHMKAET BOIPOC, Kakasi MMEHHO KOMOWHAIMS M3 MHOTHUX BAPHAHTOB IPH-
3HAKOB MapKHUpyeT YHUKalbHOE coObITHE (rutoreHe3a. OCHOBY KiacCH(UKAIMH TaKHX
TAaKCOHOB, KaK CEMEICTBa M HAJCEMEHCTBA, JOJIKHBI COCTABIIATh TC¢ (QUICTHUCCKUMHU KOP-

peianusaIMr, KOTOPbIC ObLIH HUHTETPUPOBAHLI HA NPCABIAYHICM 3Tarl€ 3BOJIFOIIUH.
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IIpouece mocTpoeHus KiIacCH()UKALMKA COCTOUT B KOHKPETH3ALNN HAIEKTUKH CTAOMIIb-
HBIX U BapuaOeNbHBIX CBONCTB JaHHOM IPYNIIBI HA KaXJIOM 3Tare ee 3Bomonuu. OnHaxo,
ecinu Obl MepapXusi BISBICHHBIX (DMIIETHUYECKUX KOPPEISLUil COOTBETCTBOBaNA Obl ATa-
nam MopgoreHesa, TO Mbl Obl pacroiarajid U HEpPOTHBOPEUNBOW MepapXuel MpHU3HAKOB,
U Kiaccu(uIMpoBaHKUE HE BHI3bIBAO Obl 3aTpyaHeHuid. Tem He MeHee, /1e/l0 00CTOUT MHAYe.
OObsicHeHne 3ToMy (BaKTy COCTOMT B TOM, YTO SMUTCHOMHBIC IIEPECTPONKN U M3MEHe-
HUSI B TIOJIO)KEHUN OJIOKOB T€HOB B T€HOME IPHBOJIAT K M3MEHEHUSIM OHTOTCHE3a, NTyOnHa
1 MacmTad KOTOPBIX HempeackadyeMbl. COIIaCHO COBPEMEHHBIM JAaHHBIM, TpaHchopMarys
CKEJICTHBIX 00pa30BaHUH B (uioreHese 0O0yCIOBIMBACTCS HE TONBKO MYyTAlUSIMHA CTPYK-
TYpHBIX T€HOB, HO W, HallpUMep, BCTPAMBAHMEM B T€HOM KOPOTKHUX, cocTosiue u3 18-25
HYKJICOTHJI0B, nerodek Mukpo-PHK. Kax mokaspIBaroT mocneanue nccienoBaHus, OHN BBI-
MOJTHSIFOT CYIIECTBEHHYIO poJib peryistopoB ontorenesa (Christodoulou et al., 2010).

Muxkpo-PHK He komupyer Oenku, ee (h)yHKIHSI COCTOMT B TOJIABJICHUH IIPOIIECca TPaHC-
JSIIMU TOTO WM MHOro Oeinka. BIoKnpoBKa TpaHCISALUM MPOMCXOAUT MYTEM CBSI3bIBAHUS
mukpo-PHK ¢ kommuiemeHnTapHbiM KOHIEBbIM yyacTkoMm MaTpuuHoid PHK. Mukpo-PHK
OIIPEEIEHHOTO BU/IA MOXKET PEryInpoBaTh pabOTy COTEH I'eHOB, KOTOpPBIE 00pa3yroT eu-
HYI0 (DyHKIIMOHANBHYIO ceTh. COOTBETCTBEHHO MYTAaIlMM B OJHOM M3 CEMH 3HAUMUMBIX HY-
kieotuioB Mukpo-PHK moryT Hapymmte perymsiuuio paboThl 1IeJI0ro aHcamOuis FeHOB.
V3MeHeHne WiIn MOBpEXIeHHE CalTOB CBs3bIBaHMA ¢ MUKpOo-PHK MokeT Taxke MpHBOAUTH
K CyLIECTBEHHBIM M3MEHEHMSM B (DYHKIMOHHUPOBAHUM I'C€HOB, OTBEYAIOLIMX 3a Mopdore-
He3. BaxkHo emie pa3 moquepkHyTh, YTO JaHHbIE U3MEHEHHUs JIOKAJIU3YIOTCS 3a Ipejerna-
MU KOAMPYIOLIEH MOCIEN0BATEIbHOCTU CTPYKTYPHBIX T'eHOB. [Ipu 3TOM HEroMonoruyHbIi
KPOCCHHIOBEpP MOXET YCWINTh 3(dert Toueunoil myranun mMukpo-PHK u u3menuts ee
JIOKAJIM3AIMIO B SIAPE, a TaKkkKe MEePeMEeCTHTh I10[] Ipyroi mpomorop. Takum obpasom, 3a-
MEHBI OTAEJBHBIX HYKJIEOTHI0B KOPOTKOM 1enoukun MUKpo-PHK moryt mpuBoauts k 3Ha-
YUTEIBHBIM MOP(OIOTMYECKIM N3MEHEHUSM, B OCHOBE KOTOPBIX JIeXKaT U3MEHEHHS BO Bpe-
MEHHU U MPOCTPAHCTBE PabOThI aHCaMOJIel PeryisTOpHbIX reHOB. VIMEHHO 3TH IpoLecchl
MOTYT OOYCJIOBUTh BOSHUKHOBEHHE CXOAHBIX IPU3HAKOB Yy T'€HEAJOIMYECKH OTJAJICHHBIX
TakcoHoB. Kpome Toro, MoounbHocTh MUKpO-PHK 00yciioBimBaeT n BHICOKYIO MHTEHCHUB-
HOCTb HBOJIOLIMOHHON M3MEHYUBOCTH. MOXKHO MPEANONIOKHUTH, YTO OJUHAKOBBIE MyTallUU
Mukpo-PHK MoryT Bo3HMKaTh HE3aBUCHMO y OJIM3KHX BHIOB. DTO, BEPOSTHO,  OOBSICHIET
«MO3aMYHOE» paclpe/eNICHHe CXOAHBIX COCTOSHHMN Mo Onu3kuM BuaaMm. EnBa m Takoro
POz CIOKHBIE POLECCH MOKHO «YIOPSIOUNBATEY MCKIIOYUTENHHO B BUJE AUXOTOMUIEC-
CKH BETBSILLIETOCS JpeBa.

O0bocoOiieHue OTACIbHBIX (UISTHYECKUX JIMHUHM, UMEIOUIMX PAaBHbBI TaKCOHOMHYE-
CKHMH CTaryc B OTpsijie OJIOX, MPOMCXOIUIO B Pa3HbIE HCTOPUUECKHE ITPOMEKYTKH BPEMEHH.
Tak, oTCyTCTBUE MPU3HAKOB, YeTKO 00ocoOistonmx ceM. Hystrichopsyllidae, oOwsicHsieTcst

TEM, YTO €ro TaKCOHbI NPEACTABJICHbI B COBpeMeHHOfI (1)ayHe HC ITIOJIHOCTBIO. BCHGI[CTBI/IG
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OJIelCHEeHNST AHTPAKTUIBI, apUIU3alii ABCTpPaIHU, BBIMUPAHUS APEBHHUX (ayH cyMUaThIX
W TUIAIIEHTapHBIX, HACSISBIIMX B MPONIIOM ABCTpainio, AHTapkTuay u OxHyro AMepuky,
3HAYMTENIbHAs YacTh OJIOX ceMeicTBa OCTaeTCsi HeM3BECTHOIL.

BeposiTHO, B MeNIOBO# MEpUOA WM paHee pa3inYHble IPYIIbI HACCKOMBIX OCBaHBa-
JM THIIEBBIE pEeCypchl B MecTax OOMTaHUsl MpoToMieKonuTaromux. [Ipenkoseie Gopmbl
0JIOX y)Ke YTpaTHJIHM B POTOBOM alrapare MaHIHOYIbl, 2 UX MaKCHJUIBI ObLIH BBITSHYTBIMH
1 CHOCOOHBIMHM ITPOpE3aTh MOBEPXHOCTH KOKHOTO MOKPOBA JUIsi KPOBOCOCAHUS. DTH (HOPMBI
OBUIM YK€ HE TOJIbKO OSCKPBUIBIMU M YIUIOIIEHHBIMH C OOKOB, HO M MMEIH MpeajanTa-
MU K COCOOHOCTH TpbIraTh. YacTh HWKHEH CTEHKH TOJOBBI, 3aTHHEC CTCHKH TPYIHBIX
U OpIOIIHBIX CErMEHTOB PEAYLHPOBAINCH, YTO MO3BOJIMIO CETMEHTAM BTSATMBATHCS JPYT
B Jpyra, a 4acTH LICTHHOK TPaHC()OPMUPOBATHCS B 3yOILbl KTCHUIUEB Ha BOPOTHUYKAX
HEKOTOPBIX CETMEHTOB.

BeposiTHO, B manieoreHe KTEHUIMH TOJIOBBI CIOCOOCTBOBAJIM CTAHOBJICHHIO MAPa3UTH3Ma
070X Ha MJICKOITUTAIOMINX B YCJIOBUSIX MHUKPOCTAlLlUH, T.e. BHE 'HE37I0BOM Kamepsl. B ator
nepros chopMHUPOBATUCH OJIOXU C TOJIOBHBIMU KTeHHAMsIMU U3 cemeiictB Hystrichopsyllidae,
Macropsyllidae, Stephanocircidae u Chimaeropsyllidae, a Taxxe noxcem. Leptopsyllinae
(Leptopsyllidae). B nanbHelinem ocBoeHne 0JI0XaMU HOPHBIX YOEKHII TPBI3YHOB IPUBE-
JI0 K BHUJIOBOM AMBEPTEHIINH BHYTPH TaKOTO KPyMHOTO cemeiicTBa, kak Ceratophyllidae
B CeBepHoM nonymapuu, u cemeiicts Pygiopsyllidae n Stivaliidae — B IOxxHOM. Biioxu
9THUX KPYIHBIX CEeMEICTB JIMIICHBI TOJOBHBIX KTEHUANEB, KOTOPBIE yiKe He MUMETH (yHK-

HUOHAJIBHOT'O 3HAYCHUA B YCJIOBUAX OrPAHUYCHHOIO MPOCTPAHCTBA HOPHBI.
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FLEA MORPHOTYPES (INSECTA, SIPHONAPTERA)
S. G. Medvedev

Keywords: Fleas, Siphonaptera, classification, morphological adaptations, adaptive and
phyletic morphotypes
SUMMARY

Combinations of structural characters previously used to substantiate various classifications of
the order Siphonaptera are analyzed. Adaptive and phyletic morphotypes marking assemblages or
phylogenetically closely related groups of flea families are considered.
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