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ITapasutsl xoxjaaroii (Aythya fuligula) u mopckoii (4. marila)
yepHeTei (Anseriformes, Anatidae) B Kapeauu

I.A. SIxoBaeBa
Hucmumym 6uonoeuu KapHI[ PAH,
Ilempo3zasodck, Poccuiickas Pedepayus
e-mail: galina_il§7@mail.ru

Annomayus. VIzydeHa dayHa TeJJbMUHTOB IBYX BUIOB HBIPDKOBBIX YTOK (Aythya fuligula v A. marila),
JMOOBITHIX B Meproa oceHHel oxoThl B 2012—2014 rr. Ha mobepexnbe Jlanoxkckoro ozepa. OGHapyKeHO
30 BumoB mapa3uToB pasnmnuHbIX rpym: Cestoda (11 BumoB), Trematoda (9 BunoB), Nematoda (6 BumoB),
Acanthocephala (4 Buga). Y xoxysaToit YepHeTH OTMeUYeHO 17 BUIOB IreJIbMUHTOB, Y MOPCKOI YEpHETH —
24 Buna. BeIIBICHHBIC TTAPAa3UTHl — TUITMYHBIC W IITMPOKO PacIIpOCTpaHEHHBIE TeIBMUHTBI T'yceo0pas-
HbIX ITUL, BcTpevatouuecs B [Taneapkruke. Tonbko Bun Diorchis ovofurcata siBasieTcst CrieLIUMUIHBIM
reJIbMMHTOM HBIPKOBBIX YTOK. CeMb HOBBIX BUIOB I1apa3uTOB BIIEpBbIe OTMeUEHbI y ITULl B Kapenuu:
Cyathocotyle prussica, Aploparaksis filum, A. groenlandica, D. ovofurcata, D. spinata, Microsomacanthus
microsoma, Polymorphus mathevossianae. B ¢ayHe reIbMUHTOB MOPCKOIi UepHeTH Ha Tepputopuu [la-
JIEAapKTUKM 3aperucTpUpOBaHbI IBa HOBBIX BUJa 1iecTod — A. filum v D. spinata.

Karouesvie crosa: hayHa, reIbMUHTBI, HBIDKOBBIE YTKU, Aythya fuligula, A. marila, Jlanoxckoe 03epo

Qunancuposanue. PuHaHCOBOE oOecIeUeHUE UCCIENO0BAHUI OCYIIECTBISIIOCh U3 CPpeCTB dee-
paJIbHOTO Olo[KeTa Ha BhIMTOJHEeHUe rocynapctBeHHoro 3aganus KapHILL PAH (FMEN-2022-0005,
Ne .p. 122032100130-3). Hukakux JOTIOJTHUTEILHBIX TPAHTOB Ha MPOBEACHNE WA PYKOBOJCTBO JIaH-
HBIM MCCIIEMOBAHUEM TIOJIyYeHO HE OBLTO.

Kongauxkm unmepecos. ABTOp 3asIBIISICT 00 OTCYTCTBMH KOH(IMKTa MHTEPECOB.

Cobatodenue smuueckux cmandapmog. CTaTbsl He COISPKUT HUKAKUX UCCIIEIOBAHNIA C y9aCTUEM XHUBOT-
HBIX B 9KCTIEPUMEHTAX, BBITTOJIHEHHBIX aBTOpOM. MaTepuai o0ObIT B CE30H OXOThI TUIIEH3UPOBAHHBIMU
OXOTHUKaMMU.

braeodaprocmu. Beipaxato 6naromapHocts E.I1. Memmko 3a 1ieHHBIe 3aMeYaHus U MIPEIIOKEHUS TIPU
noaroTroBke pykonucu ctatbu, J1. M. JlebeneBoii 3a momMollb B onpeaeaeHUU HEKOTOPBIX BUAOB Tejb-
MUHTOB, a Takxke A.B. ApTeMbeBy 32 MOMOIIb B ONpeneIeHUY BUAAa U Bo3pacTa NTULl. ABTOp MpU3Ha-
TeJIeH pelieH3eHTaM 3a IOoJIe3HbIe KOMMEHTAPUH K PYKOITUCH CTaThU.

Cebinka ons yumuposanus: Skoenesa I A. Tlapa3utsl xoxnartoii (Aythya fuligula) n mopckoii (A. marila)

yepHeteil (Anseriformes, Anatidae) B Kapemuu // 3oomormueckuii xkypHan / Russian Journal of Zoology.
2026. T. 105. Ne 8. C. 5—20. https://doi.org/10.7868/S3034545626080012

© sdxosnesa I'A., 2026
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Parasites of Tufted Duck (Aythya fuligula) and Greater Scaup
(A. marila) (Anseriformes, Anatidae) in Karelia

G.A. Yakovleva
Institute of Biology, Karelian Research Centre, Russian Academy of Sciences,
Petrozavodsk, Russian Federation
e-mail: galina_il§7@mail.ru

Abstract. The parasite fauna of two diving duck species, the tufted duck (Aythya fuligula) and the greater
scaup (A. marila), was studied. The birds were shot by licensed hunters during the autumn hunting sea-
son from 2012 to 2014 on Lake Ladoga. A total of 30 parasite species from various groups were identi-
fied, including Cestoda (11 species), Trematoda (9 species), Nematoda (6 species), and Acanthocephala
(4 species). Seventeen parasite species were recorded in the tufted duck and 24 in the greater scaup. The
identified parasites are typical and widespread helminths of Anseriformes in the Palaearctic region. Only
Diorchis ovofurcata is a specific helminth of diving ducks. Seven parasite species were recorded for the first
time in Karelia: Cyathocotyle prussica, Aploparaksis filum, A. groenlandica, Diorchis ovofurcata, D. spinata,
Microsomacanthus microsoma, and Polymorphus mathevossianae. Two cestode species, A. filum and D. spi-
nata, are new records of the helminth fauna of the greater scaup in the Palearctic.

Keywords: Aythya fuligula, A. marila, diving ducks, fauna, helminth, Lake Ladoga
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ITAPA3UTBI XOXJIATON (AYTHYA FULIGULA) U MOPCKOW (A. MARILA) YEPHETEN / 7
PARASITES OF TUFTED DUCK (AYTHYA FULIGULA) AND GREATER SCAUP (4. MARILA)

HpipkoBbie yTKM, KaK ¥ OOJILIIMHCTBO BOMOILIA-
BalOIIMX TTUL, UTPAIOT BaXKHYIO poJib B (hpopMupo-
BaHUM BUIOBOTO pa3HOOOpa3ms Mapa3uTOB BOTHBIX
9KOCUCTEM M OKa3bIBAIOT BIMSIHUE HA TMHAMUKY UX
YUCIIeHHOCTU. M3ydyeHre mapa3uToB IITHIL, UX B3au-
MOOTHOIIIEHUN C X03sieBaMM, a TaKxXKe 0COOCHHOCTEM
IUPKYISIIINN B 9KOCUCTEMaX, SIBIISIETCS aKTyaJbHOMU
3aJayeil Ha COBpEMEHHOM 3Talle pa3BUTHS Mapa3uTo-
Joruu. Kak rokazanu vcciaenoBaHusl pa3uUHbIX aB-
topoB (beixobckas-IlaBnosckasi, 1953, 1962; Cmorop-
KeBckast, 1954; Jleonos, 1958; Mckona, 1970; Kyknun
u ap., 2024 u ap.), NUIIEBOI pallMOH IITULL OIpeae-
JISIETCS X 3apaXkeHHOCTbIO TeJiIbMUHTaMU. bosblinH-
CTBO M3 MOTPEOISIEMbIX HBIPKOBBIMU TITUIIAMU O€CTIO-
3BOHOYHBIX (MOJIJTIOCKU, paKOOOpa3Hbie, HACEKOMbIE
¥ UX JUYUHKHM) ¥ IO3BOHOYHBIX (PBIOBI) KMBOTHBIX
SIBJISIIOTCSI TPOMEXKYTOUHBIMU UM OKOHYATEIbHBIMU
X03sIeBaMU TeJIbMUHTOB.

Xoxnartas 4depHeTh (A. fuligula Linnaeus,
1758) — MHOrOUMCIEHHBIIA TPOJIETHBINA 1 THE3 IS -
cd BUJl Ha TEPPUTOpPUM ceBepo-3anaaa Poccuu, pac-
MpOCTpaHeH 1o BceMy MaTepuKy EBpasusi. YTku nipen-
MOYUTAIOT THE3IUTHCS Ha MOOEpeXbE MPECHOBOIHBIX
03€ep C I'YCTOI pacTUTETbHOCTbIO, YaCTO BCTPEUAIOTCS
B IIpUOpPEXKHOI 30He KPyNHBIX o3ep (JIagoxckoe o3e-
po, OHexcKoe 03epo), a Takke Ha mobepexne beaoro
mops. [IuTaercs xoxaaTas Y4epHETh MPEUMYILIECTBEHHO
MOJUTIOCKaAMU, TMYMHKAMU PyYEeHNUKOB, CTPEKO3 U KO-
MapoB, IUIaByHIIAMU U BOASIHBIMU KJIOTIaMU, B MEHb-
1€l cTeNeHn — MeJIKOM pbIooii. PacTutenbHbIe Kopma
((pparmeHTHI BOmOpOCeil, mo0ern U KOpHEBUIIA BO-
JHBIX pacTeHUI: paect Pofamogeton spp., €XeroJIOBHUK
Sparganium spp.) 5TU NITULBI TTIOTPEOISIOT JIUIIb B HE-
3HAYUTEJIbHOM KOJIMYECTBE WJIM MPU HENOCTATKE IpY-
roit nuim (3umuH, MBantep, 2002). OCHOBHBIE MecTa
3MMOBKHU XOXJIATBIX YEPHETEH pacrnoyiokeHbl B 3amna-
Hoit EBponie — Bo ®panuuu, llseiinapun, Jdanuu,
a Taxxke B Benuko6puranuu (Hockos u ap., 2016).

Mopckast yepHeTb (A. marila Linnaeus, 1761) — mo-
BCEMECTHO BCTpeYalouiasics Ha TEpPPUTOPUU CEBEPO-
3anaga Poccuu HeIpKoOBasl yTKa, pacnpocTpaHeHHas
B TYHIpax M CeBEePHbIX YacTsX Taiiru 1o Bceil CeBep-
Hoit EBpasum ot Ucimannuu Ha BOCTOK 1m0 OacceiiHa
pexu Jlena B Cubupu. OHa IpearnoynuTaeT rHe3IUThCs
Ha KPYITHBIX, TPEUMYIIECTBEHHO MPOTOYHBIX 03epax,
OoratbIX BOOZHOM pacTUTENbHOCThIO. IluTanue Mop-
CKOI YEpHETU COCTOUT B paBHOU Mepe U3 KUBOTHOM
U PACTUTEbHOU MUILM: MOJUTIOCKM, JUUMHKU TTOfe-
HOK U CTPEKO3, IUIaBYHIIbI, BOMOPOCJIU, BOAHbBIE pac-
TEeHUs U UX ceMeHa. JIeToM oHa TpearnoyuTaeT HaceKo-
MBbIX, pAKOOOPa3HbIX U MOJITIOCKOB (3umMuH, MBaHTeED,
2002). OcHOBHBIE MeCTa 3MUMOBOK MOPCKUX UepHe-
Teit pacnonoxeHsl Ha bantuke (Hockos u ap., 2016;
Viksne et al., 2010).

leTbMUHTOJIOTHYECKUE UCCIISTOBAHUST HBIPKOBBIX
yTok Kapenuu Obliu HauyaThl B xone 319-it CowosHoit

reJbMUHTOJOTMYeCcKOi skcnenunuu (319-it CI'D)
B JIeTHe-oceHHUI niepuon 1958—1962 rr. (Mo3roBoii
" 1p., 1966), a 1mo3xe ObUIM TOMOJHEHBI Pa3IYHBI-
mu aBTopamu (SIkosinesa, 2013, 2024; SAkoBnesa u ap.,
2012; Lebedeva et al., 2015). Bcero Ha Tepputopun Ka-
peny 3aperucTpUpPOBaHO 13 BUIOB Mapa3uTOB XOXJia-
TOW U MOPCKOI YEpHETH.

B paGoTe mpuBeneHbl COBpEeMEHHBbIE JTaHHBIE
no ¢ayHe reJIbMUHTOB ABYX BUIOB HBIPKOBBIX YTOK
(xoxaTast 1 MOpcKas YepHeTh) Ha Tepputopuu Kape-
JInu (BOCTOUHOE nmodepexnbe JIagoxcKoro ozepa).

MATEPUAJT U METOAWUKA

JoObI4ya mTHUL NIPOU3BOAMIIACH B CEHTIOpEe—O0K-
1s10pe 2012—2014 rr. B c€30H OXOThl Ha BOCTOYHOM
nobepexbe Jlagoxckoro ozepa (OJioHEUKUI paiioH,
61°06' c.u1., 32°58' B.1.). Bcero o6enenoBano 4 3k3.
(1 yreHok, 1 camka, 2 camiia, OOMH M3 HUX MOJIO-
noii) xoxnaToit yepHetu (A. fuligula) n 7 3x3. (2 MoJio-
Ible CAMKHU 1 5 MOJIOABIX CAMIIOB) MOPCKOM YepHEeTHU
(A. marila). Tlocne oTcTpena TYIIKU NTULL ObLIA 3aMO-
POXeHBI M IOCTaBJIEHHI B JabopaTopuio (1abopaTo-
puUs Mapa3uToIOTMU XXMBOTHBIX U pacTeHuit MHCTU-
TyTa 6uosorun MeneparIbHOTO MCCIETOBATETHCKOTO
neHtpa «Kapenbckuit HayuyHblii neHTp Poccuiickoii
akageMuu Hayk», I. [TerposaBonck, Kapemus). Coop,
(¢ukcauus 1 KaMmepanabHass 00pab0oTKa apa3uToI0r -
YeCcKOro Marepuaia MpoBOIMIMCH OOIIETTPUHSITHIMU
metonamu (Jlyoununa, 1971). Ha Hanuuue reibMuH-
TOB MCCJIENOBAIM BECh KEIYyIOUHO-KUIIIEYHBIN TPAKT,
cepale, TMedYeHb, KEITIHBIA My3bIpb, TTOYKHU, JETKUE
¥ Tpaxero. BCKphITHe TOJTOBHOTO M CITMHHOTO MO3Ta,
a TakKe M3roTOBJEHUE Ma3KOB KPOBHU Ha BhISIBJIEHUE
MIPOCTEHIINX He TPOBOAMINCH. M3 0OHApyKeHHBIX
TUIOCKUX YepBeil M3TOTOBJSIM TOTaJbHBIE Mpernapa-
Thl, OKpallleHHbIe alleToKapMuHOM. HemaTon nepen
ornpeneneHneM npocsemisiu 10% pacTBopoM Iiin-
LIepyuHa ¥ UASHTU(GULIHPOBAIN Ha BPEMEHHBIX TIpe-
mapatax. [ akaHTomedaana NCITOIb30BaIl CMeCh
MJIMLIEPUHA, MOJIOYHON KHUCJIOTBHI U BOABI B paBHBIX
MPOIOPLMSIX Y 3aKJII0Ualiu B MPOCBETISIONIYIO Cpeny
®opa—bepnese.

BunoByio naeHTU(PUKALIMIO TeTbMUHTOB IIPOBOIM -
JIN C UCIIOJIb30BAHUEM OINpeae/IuTe/eii 1 MHOTOUMC-
JICHHBIX OpUTUHAILHBIX onucaHuii (Cracckas, 1966;
CwmoropxkeBckast, 1976; Omnpenenurens TpeMaTor ...,
1985; Onpenenurensb Tpemaror, ..., 1986; Xoxiosa, 1986;
Iurun, 1993; Connn, bapymr, 1996; Barus et al., 1978
u 1p.). Mopdonorust 1 TaKCOHOMMUSI TeIbMUHTOB Obljla
n3y4yeHa Ha obopymoBaHuu LleHTpa KOJIEKTUBHOTO
noib3oBaHus MenepaabHOr0 UCCIECIOBATEIHCKOTO LIEH-
Tpa «Kapenbckuii HaydHbIN LeHTp Poccuiickoii akane-
MUK HaykK» (Mukpockor Olympus BX-53).

I Bcex BUAOB TeJIbMUHTOB OTIpeAesieHbl KOJU-
YeCTBEHHBIC TTapaMeTphl 3apaxkeHus (cormacHo Bush

ZOOLOGICHESKIY ZHURNAL / RUSSIAN JOURNAL OF ZOOLOGY 2026 vol. 105 no. 8
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et al., 1997) — skcreHcuBHOCTb MHBa3uM (DU, %),
uHTeHcuBHOCTL nHBa3uu (MU, 3x3.) u uHmexc oou-
s (MO, sx3.). IIpu cratuctudyeckoii oopaboTke
pe3yIbTaTOB UCCIETOBAHMS MCIIOIb30BaId METOIBI
CpaBHEHUSI paCCYUTAHHBIX TOBEPUTEITLHBIX WHTEP-
BaJIOB 9KCTEHCUBHOCTH WHBA3UU M MHAECKCA OOWIIHS
Ha 5% ypoBHE 3HAUMMOCTH. AHAJIN3 BHITIOJTHEH B IIPO-
rpamme Quantitative Parasitology (Qpweb, version
1.0.15) (Reiczigel et al., 2019). bbut Takke mIpoBeneH
KJIaCTepHbI aHanu3 (MHAekc ’Kakkapa, aJropuTm
UPGMA), PAST Bepcuu 4.03 (Hammer et al., 2001).
B cooTBeTCTBUM € yCTOSIBIIUMUCS MOAXOIAMU K OMU-
CaHUIO COOOIIECTB Mapa3uTOB Mbl UCIIOJb30BaIU
TepPMUHBI «MH(PacooOIIecTBO» (BCe Mapa3nuThl KOH-
KPETHOTO 9K3EMILIsIpa X035IMHA) U «KOMITIOHEHTHOE
co00I111ecTBO» (BCE Mapa3uThl B MOMYJISLIMN XO35IMHA)
(Bush, Holmes, 1986; Holmes, Price, 1986).

[Ipu o6paboTKe MaTepuaia JOTMOJHUTEIbHO U3-
yyaJIi TIUTaHWE YTOK MyTeM aHajan3a COAEPKMMOTO
KeJIYAKOB 1 KhlleyHnKa. OOBbeKThl MUTAHUS UACH-
TUGUIUPOBAIN MO hparMeHTaM, XapaKTepHBIM JJIs
KaxJoro nuiieBoro oobekra. [IpuBeneHbl pacueThbl
BCTPEYAEMOCTHU Pa3JIMYHBIX IPYNI NUIIEBBIX O0bEK-
TOB Y UCCJIEOBAHHBIX BUIOB NTUII (10151, %, OT 00I1e-
IO YMCJ1a BCKPBITHIX KeIYI0YHO-KUIIEYHBIX TPAKTOB).

PE3VJIBTATHI

B pesymnbrate mmpoBeIeHHOTO UCCISIOBAHMS Y IBYX
HBIPKOBBIX YTOK (XOXJIaTast M MOpCKast YepHETh) BOC-
TOUYHOro mnobepexbsi Jlanoxkckoro ozepa 3aperu-
ctpupoBaHo 30 BUIOB MTapa3uTOB Pa3IMIHBIX TPYIIIT
(tabi. 1): Cestoda (11 BumoB), Trematoda (9 BunoB),
Nematoda (6 BunoB) 1 Acantocephala (4 Buma). I'eb-
MUWHTBI JIOKAJIM30BaJINCh B XKEIYIOYHO-KUIIIEYHOM
TpakTe. OOIMMU TTapa3suTaMy IUIST IBYX BUIOB Yep-
Heteii ObL1M 10 Bunos (Cyathocotyle prussica Miihling,
1896, Echinoparyphium recurvatum (von Linstow,
1873) Lihe, 1909, Echinostoma revolutum (Frohlich,
1802) Looss, 1899, Notocotylus attenuatus (Rudolphi,
1809) Kossack, 1911, Fimbriaria fasciolaris (Pallas,
1781) Froelich, 1802, Amidostomum acutum (Lundahl,
1848) Seurat, 1918, Capillaria anatis (Schrank, 1790)
Travassos, 1915, Tetrameres fissispina Diesing, 1861,
Polymorphus magnus Skrjabin, 1913, Filicollis anatis
(Schrank, 1788) Liihe, 1911). N3 Bcex oOHapy>KeHHbIX
renbMuHTOB 7 BUn0B (C. prussica, Aploparaksis filum
Goeze, 1782, A. groenlandica (Krabbe, 1869) Baer,
1956, Diorchis ovofurcata Czaplinski, 1972, D. spinata
Mayhew, 1929, Microsomacanthus microsoma Creplin,
1829, Polymorphus mathevossianae Petrotschenko,
1949) BnepBble oTMeualoTcs Ha TeppuTopun Kapenuu
y IITHII, B YACTHOCTH U Y XOXJIATOI, 1 MOPCKOI YepHe-
teii. Cpenyrt HUX OOIITMM BUIOM Y ABYX MCCIIETOBAHHBIX
BUIOB YTOK SIBJISIETCS TOJbKO TpeMatona C. prussica,
TTOKAa3aTeNIn 3apakeHHOCTH KOTOPOM OBIIIN HU3KUMU:

y xoxsaroit uepHetu DU = 25%, MO = 3 3K3.; y Mop-
ckoit yepHetn — DU = 14.3%, 1O = 0.1 aKk3.

VY xoxnatoit uepHetu (A. fuligula) naiineno 17 BunoB
napasuToB deThipex rpyn: Trematoda — 7 (41.2%),
Cestoda — 4 (23.5%), Nematoda — 3 (17.6%),
Acanthocephala — 3 (17.6%) (ta6a. 1). HauGoib-
e Iokasartesin 3apaxeHHocTu (DU u NMO) oTtme-
yeHbl 1151 TpeMaton E. recurvatum (100%, 416.8 3K3.)
u E. revolutum (100%, 8.5 2x3.). K eAMHUYHBIM Ha-
XOJIKaM MOXHO OTHeCTU Bunbl Bilharziella polonica
(Kowalewski, 1895) Looss, 1899 (DU = 25%,
MO = 0.3 3k3.) u P. mathevossianae (9N = 25%,
MO = 0.5 3k3.). [logaBnsomee O0IBIIMHCTBO Iejlb-
MUHTOB OBIO OOHApPYKEHO B KMIIEYHUKE (TOHKUIMA
U TOJICTBIN oTHenbl). Bun N. attenuatus odbHapyXeH
B TUTIMYHOI I HETO JoKaJIu3aluuu (Caernoi oTaesn
KMILIeYHWKa), a Tpematoga B. polonica — B KpoBe-
HOCHBIX cocynax neueHu. Hemaronwl A. acutum n T.
fissispina HaiiieHbI O, KyTUKYJIOI, BLICTUIIAIOIICH XKe-
JIE3UCTBIN M MYCKYJIMCTBIN OTIEIbI KUIIEYHUKA.

B xone mpoBemeHHOIO MCCIedOBaHUS Cpeau
BCKPBITBIX XOXJIaThIX YEPHETE HE 0OHAPYKEHO ITHILI,
CBOOOIHBIX OT MHBA3UM Napa3utaMu. MOHOMHBA3USI
TakKe He OblJIa OTMeUYeHa. 3apakeHHe CEeMbIO BUIaMU
FeJIbMUHTOB XapaKTEePHO IS OMHOM CaMOil MOJIOIOM
ocobu (rTeHelr), 1o § BUIOB OTMEUEHO Yy ABYX CaMIIOB
(Mosomoii 1 B3pocblii) ¥ 10 BUIOB mapa3uToB 3aperu-
CTPMPOBAHO Y B3POCJIOi CAaMKH.

CorjacHO JaHHBIM aHaKu3a COACPKUMOTO XKely-
JOYHO-KMIIIEYHOTO TpaKTa NTULL, B TUTAHUM XOXJIaTOM
YepHEeTU Mpeodagaau pacTeHUsI U ceMeHa, KOTOphIe
OTMEUEHHBI Y BCEX MCCIeNOBaHHBIX oco0eii (Tabia. 2).
B crniekTpe mUTaHMUSI MOJIOOOTO YTEHKA XOXJIATOM Yep-
HETU 3aperucTpupoBaHa Hauboyiee pa3HOOOpa3Has
(hayHa, BCTpevyaauCh BCE TPYIIIbI TUIIEBLIX 00BEKTOB.
Y Tpex u3 yetbipex ocobeii (B3pocble caMKa U caMell,
YTEHOK) B XKeJyaKax ObLIM (hparMeHThbI IBYCTBOPUYATHIX
MOJUTIOCKOB U (pparMeHThl HEUMACHTU(DULIMPYEMBIX BO-
JHBIX HAaceKOMBIX. BploxoHoTHe MOJITIOCKY OTMEUEHbI
B IIMTAaHUU Y ABYX OTULL (B3pOCiasi caMKa U YTEHOK),
HaceKoMble U UX JUYUHKU — Y B3POCJIOTO caMmlia,
B3pOCJION CAMKU U YTEHKA, MUSIBKUA — Yy YTEHKa U MO-
JIOIOTO caMIia.

VY uccieqoBaHHOM MOPCKOM YepHETH BOCTOUYHO-
ro nodepexbs JlagoxXckoro o3epa orMedeHoO 24 Buaa
mapa3uToB deTbipex rpynm: Cestoda — 8 (33.3%),
Trematoda — 7 (29.2%), Nematoda — 6 (25%),
Acanthocephala — 3 (25%) (ta6xa. 1). Bce moObITBIE
0coOu NTULL ObLIX 3apakeHbl Pa3IMYHBIMU BUIAMU
necron. MayHa ux 1ecTo ObLIA ITPeNCcTaBIeHa YeThIPh-
Ms1 ponamu: Aploparaksis, Diorchis, Microsomacanthus,
Fimbriaria.

Hauobonpiue BemumHbl DU 1 1O oTMeueHs! 11
uecronsl F fasciolaris n nemaronsl 1. fisispina (Tabma. 1).
Haxonku tpemartonsr C. prussica, uectonbl A. filum
u HeMmatonbl Echinuria uncinata 611 eTUHUYHBIMU.
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Ta6muua 1. CocraB reTbMUHTO(AYHBI M ITOKA3aTeIN 3apakeHHOCTH XoxiaTout (Aythya fuligula) n Mmopckoii (A. marila)

YyepHeTel

Table 1. Species composition of helminths and indices of infection in tufted duck and greater scaup

Bunpbl napasuton

Xoxyatast 4epHeTh (n = 4)

Mopckas yepHeTb (n = 7)

DU, % ‘ MU, sks. ‘ N0, sks. DU, % ‘ NN, sks. ‘ HO, sks.
Tun Platyhelminthes
Trematoda
Bilharziella polonica i 3257051] 1 [0(?_3() 5] - - B
Cotylurus cornutus [9. 858900.2] 2-3 [0_01;32_ 3] [5. 32_8'665.9] 71-22 [0.0‘&111_4]
Cyathocotyle prussica [1'32_5'705_1] 12 [0.03;06.0] [0'7%.535'4] 1 [0.00;1()_4]
Echinoparyphium recurvatum [47.%201'80.0] 95-174 [131?)1—66%6.0] [0.71j535.4] 4 [0.8961.7 |
Echinostoma revolutum [47‘;(101'80.0] 1-19 [3_0%?5'5] [0_711"535‘4] 82 [0.01153.4]
Notocotylus attenuatus [1.323'705.1] 112 [0_023'506.0] [5.32_8'665_9] 17—18 [0.05(1)0_1]
Paracoenogonimus ovatus [1'32_5'705_1] 108 [0_02_7.504.0] - B B
Plagiorchis elegans - - - [0.711"535.4] 2 [0.(?;30.9]
Prosthogonimus ovatus - - - [0_711"535‘4] 3 [0,(?;41,3]
Cestoda
Aploparaksis filum — - - [0.71:‘.535.4] 1 [0.00;10.4]
A. groenlandica - - - [0.711"535‘4] 6 [()‘(?;92_6]
Aploparalsis sp. [9.858900.2] =l [0.015558.2] - B -
Cloacotaenia megalops . 3257051] 4 [0_01;02_0] B B -
Diorchis elisae — - - [0.711‘.535.4] 284 [O.OiOIISZ.O]
D. ovofurcata - - - [0‘711"535‘4] 12 [0.01.—75.1]
D. spinata - - - [0_711"535,4] 9 [0.01;32.6]
Fimbriaria fasciolaris 95902 | Y pposnms) | pasosnay . S| socsan)
Microsomacanthus compressa - - - [0.711"535.4] 32 [()_()i?3,7]
M. microsoma - - - [5.32_8'665'9] 30-52 [0,01—1'276,6]
Microsomacanthus sp. [24;5(9)8.7] 1-517 [0'32_52‘689.0] - - -
Tun Nematoda

Amidostomum acutum [9.858900.2] 1 [0.(?;50.8] [5.32_8'665.9] 1-2 [0.(?;41.0]
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Taomuna 1. Okonuanue / Table 1. End

BYIEL [ADASHTOR XoxyaTas 4epHeTh (n = 4) Mopcxkast 9epHeTb (n = 7)
A b DU, % WU, sks3. MO, >ks. DU, % WU, sks3. MO, sks.
o : 100.0 6.0 57.1 5.9
Capillaria anatis [47.3—100.0]] 210 2.0-8.0] | [22.5-87.11 > | [17-149]
Echinuria uncinata - — - [0.7111'535‘4] 1 [0_00;10.4]
Eucoleus contortus - - - [5. 32_8'665.9] 1-4 [0_(?;72_1]
Streptocara crassicauda - - - [12“9‘%27' 5] 3-7 [0_42;04.1]
- 100.0 4.8 71.4 7.7
Tetrameres fisispina [47.3—100.0] 2-9 [2.5-8.0] [34.1-94.7] 1-33 [1.1-21.4]
Tun Acanthocephala
50.0 13.5 57.1 2.0
Polymorphus magnus 9.8-90.2] | 27 | 00218 | (225871 7° [0.4—4.0]
. 25.0 0.5
P. mathevossianae [1.3-75.1] 2 [0.0—1.0] - - -
. 28.6 0.4
P. minutus - - - [5.3—65.9] 1-2 [0.0—1.0]
S . 25.0 16.5 14.3 0.6
Filicollis anatis [1.3-75.1] 66 [0.0-33.0] | [0.7-55.4] 4 [0.0—1.7]
Bcero Bunos 17 24

anMC‘IaHHH. HJ’[H 9KCTEHCUBHOCTU UHBA3UU U MHJEKCA OOUJIMSI B CKOOKaxX NIPUBEACHDBI 3BHAYCHUA HWXHEN 1 BCpXHCﬁ rpaHull
TouHOro 95% JOBEPUTEJIBHOIO MHTEPBAJia, # — YUCJI0 UCCICAOBAHHBIX IITULL, IIPOYEPK — IMMapasuT HE O6Hapy)KCH.

Notes. For the prevalence of invasion and the abundance index, the values of the lower and upper limits of the exact 95% confidence
interval are given in brackets; # — number of examined birds, individuals; dash — parasite not detected.

Ta6mua 2. CocTaB ITUIIY XOXJIATOM M MOPCKOM YepHETH
Jlamoxckoro o3epa

Table 2. Composition of food items of tufted duck and
greater scaup of Lake Ladoga

OTHOcuUTeNbHAs
BCTpeYaeMoCTh KopMa, %
I'pynna kopma XoxJiartast MoOpcKasi
YEpHETh YepHETh
(n=4) (n=17)
Pactrenus n cemena 100.0 100.0
bproxoHorue MosocKn 50.0 14.3
JIBycTBOpYATBIE MOJUTIOCKU 75.0 28.6
BonHbie HacekoMbie 75.0 571
W JIMYMHKA ’ '
Husiskn 25.0 14.3
PakoobGpa3zHbie _ 14.3

ITpumeuanue. BctpeyaeMocTh KOpMOB (%) OT 001Iero yucia
HCCJIEI0OBAHHBIX XKEIYI0YHO-KUIICYHBIX TPAKTOB.

Note. Frequency of occurence (%) of the total number studied
of gastrointestinal tract.

BosblIMHCTBO 3aperucTpupoBaHHBIX T'e€JIbMUHTOB
ObUTM OOHAPYXXEHBI B KUILIEUHUKE (TOHKUIA, TOJICThII
U cienoii otaensl). Bunsl tpemaron Plagiorchis elegans
(Rudolphi, 1802) Braun, 1902 u Prosthogonimus ovatus
(Rudolphi, 1803) Braun, 1901 orMeueHbl Y MOJIOABIX
ocobeit B (pabpunneBoii cymMke. Bce oOHapyKeHHbIE
HEeMAaTO[bl TOKAJM30BaIUCh B CTEHKE MUILIEBOAA U O]
KYTUKYJIOM, BBICTUJIAIOILIEHA XXEJIE3UCThIA U MYCKYJIY-
CTBII OTHEJTBI KUIIIEYHWKA.

ITtun, cBOOOAHBIX OT MUHBAa3UMW TeJIbMUHTAMU,
1 C MOHOMHBA3UEN B XONIE UCCIIEI0OBAHUS HE OOHApYXe-
HO. 3apaxeHue AByMsI U TPeMs BUIaMU TTapa3uToOB ObLIO
XapakTepHO JUTST MOJIOIBIX CAMKHU M CaMIla COOTBETCTBEH-
HO. JIJ1s1 OCTaNbHBIX UCCIEI0BAHHBIX 0COOEH MOPCKOM
YepHETH XapaKTepHa MUKCTUHBa3MSA. MaKcUMalbHOe
yucyo (11) BUAOB OTMEUYEHO Y MOJIOIOTO caMlia.

[To pe3ynbTatam aHaIM3a CONEPXKUMOTO XKeTyT0UHO-
KMIIIEYHOrO TpakTa B MUTAHUU MOPCKOW YEpHETHU
npeodjaganyu pacTeHUs U CEMEHa, KOTOpble OTMeYe-
HBI Y BCeX HCCIeJOBaHHBIX ocoOeii (Tadm. 2). B xke-
JlyaKax Tpex ocobeit (1ByX MOJOJbIX CAMOK U MOJIONIO-
ro camiia) u3 ceMU OOHapyKEeHbI TOJBKO (PparMeHThI
pacTeHUIi U ceMeHa, B XKeJIyaKaX IPYyrux Tpex ocodeit
(MoJIOOBIX caMIIOB) — HamboJjiee pa3HOOOpa3HbIe M-
111eBble 00bEeKThI (pacTeHUsl, HaceKOMbIE U JIMYUMHKMU,
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MOJUIIOCKI) U TOJILKO Y OOHOI ceabMoii 0codu (MoJIo-
JIOTO camlia) — OPIOXOHOTME MOJUTIOCKHU.

OBCYXIEHUE

dayHa mapa3uToB UepHETE, 0OUTAIONINX HA BOC-
TOYHOM ITo0epexkbe JIagoxXcKoro o3epa, ObLia pa3HO-
oOpasHoii u npeacrasieHa 30 Bugamu. 2KusHeHHBI
LIUKJI OOHAPYKEHHBIX TeIbMUHTOB IIPOXOIUT B IpeC-
HoOBOIHBIX buoleHo3ax (Cynapukos, 1974; Onpenenu-
TeJIb TpeMatTon ..., 1985; Onpenenurens TpeMaros ...,
1986; Xoxnosa, 1986; Ilurun, 1993; Conun, bapymr,
1996; Barus et al., 1978 u ap.). O0IMMM Napa3uTaMu
JUTST ABYX BUAOB yToK Obln 10 BumoB (33.3%): 4 Buna
Tpemarton, 1 BUI LiecTonm, 3 BUIa HEMAaToOd W 2 BHUIA
ckpebneir (tabs. 1). CXomCcTBO BUIOBOTO COCTaBa
TreIbMUHTOB Y IMOKa3aTeIn 3apakeHHOCTH OITpeIesi-
[0TCsI, TIO-BUIMMOMY, OOIIIei Crielin(UKOM OKOJIOBOI -
HOM cpeibl OOUTAHUS U CIIEKTpa MUTAHUS XO3S5IEB.
[TosyyeHHBIE pe3yabTAaThl CBUACTEIBCTBYIOT O 3Ha-
YUTEJIbHOM CXOACTBE PallMOHA XOXJIATOM U MOPCKOit
YyepHeTel BOCTOUHOTO Mobepexbs Jlagoxckoro o3epa
(BumuH u np., 1993, 3umun, UBanrtep, 2002). IToka-
3aHO OTHOCUTEJILHO BHICOKOE pa3HOOOpa3ue palnuoHa
nTull (Tabi. 2), BKIIOYAIOIIEr0o HACEKOMBIX U UX JIU-
YUHKU, JBYCTBOPUYATHIX U OPIOXOHOTUX MOJIJTIOCKOB.
PakooOpasHble OTMeUaIuch pexe, BO3MOXKHO, 1U3-3a
BBICOKOI CKOPOCTH MepeBapuBaHUs B xkenyake. [1u-
SIBKU Yallle perMCTpUPOBATIUCH B pOTOBOM U HOCOBOM
MOJIOCTSIX Y MTHII, B KAYeCTBE KOPMa PEIKO BCTpeda-
JINCh B KEITyJTOYHO-KUILIEYHOM TpaKTe.

[TpoaHaIM3UPOBAHO CXOJICTBO BUIOBOTO Pa3HO-
0o0pa3us MHPacooOIIeCTB TeJIbBMUHTOB Y OTIEIbHBIX
oco0eii XoxJIaToi U MOPCKOM YepHETU MeXAy co0oit
C TIOMOIIIbIO KJacTepHOro aHaiusa (puc. 1). B pesysb-
TaTe MPOBEIEHHOTO aHan3a MH(PPacooOIIecTBa 3TUX
MOTULL ObUTK OJIM3KM, YTO ellle pa3 MOATBEePXKIaeT CXO/I-
CTBO pallMOHA U MECT OOUTAHWS UCCIETOBAHHbBIX BUIOB
nTul. MOXHO OTMETUTB BBICOKYIO OJIM30CTh MH(PpACco-
o0mIecTB Tpex ocobeit 1, 2, 3 (camka, yTeHOK ¥ MOJIO-
JIOM caMell) XOXJ1aTOi YepHEeTHU, KOTOpbIe ObLIN 100bI-
TBI OMHOBpEMEHHO B OKTs10pe 2013 ., Torga Kak ocoosb 4
(B3pocCblii caMell) HEMHOI'O OTJIMYaJiCsl OT IIePBBIX
TpeX, TaK KakK ObL1 TOOBIT Ha CJEAYIOLINI o B KOHIIE
aBrycra, a Takxxe, BO3MOXHO, 13-3a pa3jinyus B MUTa-
HUU B3POCJIbIX CAMIIOB M CAMOK C yTATAMMU.

NudpacoobuiecTBa MOPCKOl YepHETU MMEIU
CBOM OCOOEHHOCTHM: ITOKa3aHO CXOACTBO ocobeii 3, 4
u 7 (MoJioible caMIlbl, TOOBIThIE B CEHTSIOPE U OKTSIOpe
2012 u 2013 rT.), BeposiTHO, 3TO ompenensieTcs: ooIeit
crieliMuKoit MUTaHUsI NTULL B MecTax oouTaHusi. Oco-
6u 5 (MoJiomoii camer) u 6 (MoJiogast caMka), J100bI-
Thle OJHOBPEMEHHO, UMEIU TaKXKEe BHICOKOE CXONCTBO
B MH(ppacooOIecTBe.

ManaxoBoii (1985), uccinenoBabiiieii (payHy rejib-
MUHTOB XOXJAaTON YEepHETU 110 KOJUIEKLIMOHHOMY
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Puc. 1. lenaporpaMmma KjaacTepHOro aHaiu3a (MH-
nekc Kakkapa, UPGMA) KOMIIOHEHTHBIX COOOIIECTB
A. fuligula n A. marila akBaTopuu Jlagoxckoro osepa
(c ykazaHMeM BEpOSITHOCTH KjlacTepa IT0 MeTony OyT-
cTparia, KoJM4ecTBO OyTcTpar-noBropeHuit = 500):
A. ful.1-4 — HomMepa ocobeii XoxJ1aToli YepHeTH, A. mar.
1—7 — HOoMepa ocobeit MOpCKOIi YepHEeTU

Fig. 1. Dendrogram of the cluster analysis (Jaccard index,
UPGMA Algorithms) of the similarity of parasite fauna
of individual specimens of A. fuligula and A. marila of
Lake Ladoga (stating the bootstrap probability of the
cluster, bootstrap replicates = 500): A. ful.—4 — numbers
of tufted duck specimens, A. mar. 1-7 — numbers of
greater scaup specimens

Matepuaiy 319-it CI'D, 0butn o6HapyXeHbI 11 BUgoB
uecton (Platyscolex ciliata Fuhrmann, 1913, A. furcigera,
Cloacotaenia megalops (Nitzsch in Creplin, 1829)
Wolfthiigel, 1938, E fasciolaris, Dicranotaenia coronula
(Dujardin, 1845) Railliet, 1892, Diorchis elisae (Skrjabin,
1914) Spassky et Freze, 1961, Microsomacanthus
arcuata Kowalewski, 1904, M. compressa Linton, 1892,
M. paramicrosoma (Gasowska, 1931) Yamaguti, 1959,
Retinometra macracanthos (Linstow, 1877) Spassky,
1963, R. skrjabini Mathevossian, 1945), u3 KOTOpbIX
toabko 2 Buna (C. megalops, F. fasciolaris) Takxe oT-
MeYeHBl HaMM B HacTosIiee BpeMs. dayHa 11ecTosn
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Mopckoil yepHeTu B niepuosa 319-it CI'D (ManaxoBa,
1985) coctosina us nsitu BUnoB (P, ciliata, A. furcigera,
E fasciolaris, M. arcuata w M. paramicrosoma), U3 K0o-
TOPBIX HaMU ObLT BbIsSIBJIEH TOJbKO F fasciolaris. 3a-
paxeHue liecTogaMu oOyCIOBIEHO MTUTaHUEM HcCcie-
MOBAHHBIX MTUII OCTPAKOIAMU, BECTOHOTUMU U BET-
BUCTOYCHIMU pauykaMu, OPIOXOHOTMMU MOJUTIOCKAMMU,
KOTOpBIE TPUHUMAIOT yJacTHe B IINKJIE Pa3BUTUM STUX
reabMUHTOB (CMoropkeBckas, 1976).

BunoBoe 60raTcTBO reIbMMHTOB B KOJUICKIIU -
oHHOM Matepuane 319-it CI'D, BO3MOXHO, CBSI3aHO
¢ OOJIBIIIMM YMCJIOM HCCIIEAOBAHHBIX 0COOECH, a TaKXKe
JIy4Ilieil COXpaHHOCThIO MaTepuraa B popmanuHe. O0-
mas (payHa mapa3uToB IBYX HEIPKOBBIX YTOK Kapemuu,
C YYETOM HAIlIMX U JIMTepaTypHBIX JaHHBIX (Maaxo-
Ba, 1985; fAxoBnena, 2013), npencrasieHa 37 Buga-
MU, TIOYTHU TIOJJOBUHY KOTOPBIX COCTABJISIIOT LIECTOMbI
(18 BumoB). Bce oHM MMEIOT CIIOXKHBIN XU3HEHHBIN
LIMKJI CO CMEHOM HECKOJIBKMX X035€B: B OCHOBHOM 3TO
pas3nnuHbie pakoobpasHbie u MojuTiocku (Crnacckast,
1966; Bondarenko, Kontrimavichus, 2018).

Cpenu oOHapyKeHHBIX 1LIECTOA 5 BUIOB ObLIU
BIIEPBbIE 3apEerMCTPUPOBAHBI HAMU Y HBIPKOBBIX MTHIL
B Kapenuu: A. filum, A. groenlandica, D. ovofurcata,
D. spinata, M. microsoma. OgHaKo CIEAyeT OTMe-
TUTb, YTO CUCTEMATUKA MHOTUX T€JIbMUHTOB, B 4acT-
HOCTM U Lecton poma Aploparaksis (Bondarenko,
Kontrimavichus, 2018), B mociaegHue OeCIATUICTUS
nmpeTepriesa 3HauuTeTbHbIe M3MeHeHUs. Bo3MoxHO,
HEKOTOpbIe paHee U3BECTHbIC BUIbI ObLIU TMepermMe-
HOBaHBI U OObENMHEHBI B CHHOHUMBI, a IPYTYe BUIBI
MOTJIM OBbITh OMpeneeHbl HenpaBuJibHO. Bun A. filum
y YTUHBIX TITUL] paHee He oTMevascsd (€ro TUMOBbIM
XO3SIMHOM SIBJIsIeTCs BajbAiHen (Scolopax rusticola)),
HO 3aperucTpUpOBaH U Y HECKOJbKUX BUIOB Oeka-
coB. ZKM3HEHHBIN LIMKJI 3TOU LEeCTOIbI cJ1ad0 U3ydeH
(Bondarenko, Kontrimavichus, 2018), B kauecTBe npo-
MEXYTOUHBIX X035€B B 9KCIIEPUMEHTE OTMEUYECHBI JTIOM -
opuuuasl (Lumbricidae). Panee aToT Bun yxxe ObL1 3a-
peructpupoBaH Ha Tepputopuu Kapenun Ha benom
Mope y KynukoB (bemoronbsckast, 1969). B Hammem ma-
Tepuasie, BO3SMOXHO, 3TOT Mapas3uT clyyailHo mormnai
B XeIyIOYHO-KHUIIEYHBIIT TPaKT MOPCKOM YepHETH,
TakK Kak 3TO Oblj1a eAMHUYHAST HAXOIKa.

IlecTona A. groenlandica paHee Oblia 3aperucTpu-
poBaHa B ['pennannuu, Vcranan, a Ha TepPUTOPUN
Poccumn ormeuanace Ha nmobdepexne bemoro mops,
B SIxytum, nHa Kamuatke u Yykorke. TunmoBeIM XO-
3SIMHOM [IJIsl 3TOTO BUJA LIECTOM SIBJSIETCS MOPSIHKA,
OIIHAKO OH TaKXXe BCTpedajcs y IIMIOXBOCTH, MOP-
CKOW YepHETH, MMUCKYJIbKI M PA3JIMYHBIX BUIOB Tar
(Bondarenko, Kontrimavichus, 2018). B Hamem ma-
Tepuane Bun A. groenlandica oTMe4eH TOJIbKO Y MOp-
CKOI YepHETU C HU3KUMMU ToKa3aTeasIMU 3apaxkKeH-
HocTu. Bo3MOXXHO, 3Ta 1lecToma OblIa TIpUHEeCceHa

¢ mobepexxbs bemoro Mmopsi, Tak KakK NTULL 1OObIBaIN
B [€PUO UX MACCOBOTO MPOJIeTa HA 3UMOBKY.

Lectonwbl D. ovofurcata n D. spinata sIBASIIOTCS T1a-
pasutamu ytuHbIX ntull (TonkaueBa, 1991). Poib
MPOMEXYTOUHBIX X035€B IS TUX BUIOB UTPAIOT pas-
JIMYHBIC PaKooOpa3Hble — OCTPAKOJAbl U KOTIETIOAbI
(Iobpoxorona, 1971; Szelenbaum, Wisniewski, 1972).
Bun D. ovofurcata siBasieTcsi TMMMYHBIM MPENCTABUTE-
JIeM HBIPKOBBIX YTOK U ObUI BIiepBble onucaH YarmmH-
ckuMm (Czaplinski, 1972) no MaTepuany OT XOXJIaTOM
n Mopckoit yepHetu. Llectona D. spinata ormedeHa
y pa3anyHbIX BUIOB yToK (Tonkauesa, 1991), onHako
MOpCKasi YepHETb BIIEPBbIE 3apeTUCTPUPOBaHa B Kaue-
CTBE OKOHYATEILHOIO XO3sIMHA ISl 3TOTO BUIA LIECTOI.
MOXXHO TIpEeIITOI0KUTD, YTO Ha Tepputopuu Kapemm
Bunbl D. ovofurcata u D. spinata paHee He BCTpedajach
13-3a cJ1aboi U3y4eHHOCTH TeTbMUHTOB YTUHBIX TITHUII,
B TOM UYMCJIE€ U HBIPKOBBIX BUIOB.

Bunwl pona Microsomacanthus uMeOT OTPOMHOE
BUIOBOE pazHooOpas3ue cpenu yruHbIx ntull. Ilectona
M. microsoma paHee oTMeyaaach y XOXJaToOl U MOp-
ckoil yepHeTtu Ha EBpomneiickom CeBepo-Boctoke
Poccuu (FOmkoB, MBamesckuii, 1999), B Azepoaiin-
xaHe (DeiizynnaeB, Maromenos, 1985) u I'py3un
(KypamBuau, 1957). ¥ MOpcCKoii YepHETH Ha TeppU-
topun Kapeanm HaMu 3aperucTpUpoBaHa BIIEPBHIC,
OJHAKO paHee oTMeyajach B OokoruiaBe Pallaseopsis
quadrispinosa (G.O. Sars, 1867) (I teitH, 1957). Takke
MPOMEXYTOUYHBIM XO3STMHOM MOTYT CITYKUTb aMUIIO-
nbl Gammarus locusta Linnaeus, 1758, a pe3epByapHbI-
MM X035IeBaMU — MPECHOBOIHbBIE OPIOXOHOTHE MOJLTIO-
cku (Crnacckas, 1966).

AHanu3 dayHbl TpeMaToJ XOXJaTol 4YepHETU
1 MOPCKOI1 YepHeTH Ha Tepputopumn Kapenuu BbisiBUI
ee BbICOKOE BUI0BOE pa3HooOpas3ue. Bojbinas yacth
0OHapyXEeHHBIX MeJILMUHTOB MpPeACTaBleHa IIIUPOKO
pacrpocTpaHEHHBIMUA BUAAMU PA3JIUYHBIX YTUHBIX
ntul (ManaxoBa, 1985; fAxosnesa, 2013, 2024; AxoB-
neBa u np., 2012, 2018; Lebedeva et al., 2015, 2017).
XoxJaTass U MOPCKasi YepHETHU 3apaXkeHbl CEMbIO BUIA-
MU Tpemaron (Tabs. 1), Tak Kak KOpMOBBIMU OObeKTa-
MU ITUX MTUIL SIBJISIIOTCS BOAHBIE U HA3eMHBbIE OecTo-
3BOHOYHEBIE (MOJUTIOCKY, HAaCEKOMBIE, paKOOOpa3HbIe,
OJIMTOXEThI, MUSIBKM), a UHBA3US €llle ABYMS BUAAMU
tpematon (C. prussica u P. ovatus) oOyciioBjieHa nuTa-
HUEM Pa3IMIHbBIMM BUAAMU pbIO. 2KM3HEHHBIN UK
C. prussica MpOXOAUT C y4aCTUEM MOJUTIOCKOB Bithynia
tentaculata B Ka4eCTBE MEPBOTO MPOMEKYTOUHOTO XO-
3sIMHA W Pa3JIMYHBIX BUIOB PHIO (B MBITIIIAX W TKAHSIX
OpOUTHI IN1a3 IecKapsl, rojiblla U ropyaka) B Kaue-
ctBe BTOoporo (CymapukoB, 1974; PazmaikuH, 1975).
B muteparype Bun C. prussica oTMedayucsl y HhIPKOBBIX
ytok B [Tosabiie (Rzad et al., 2012) u YexocioBakuu
(Sitko et al., 2006). DT 06a BuIa TpeMaToHd BIEPBbIE
perucTpupyoTcs Ha Tepputopumn Kapenuu y xoxna-
TOM M MOPCKOM 4YepHETeil, ogHAaKO MeTalepKapuu
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TpemMaron P. ovatus yxe OTMeuauch Ha JaHHOM Tep-
PUTOPUH Y pa3IMYHBIX BUIOB puI6 (Jlebenena, 2006).
BeposiTHO, yBeIMueHUEe BEIOOPKH B Pa3IMIHbIC C€30-
HBI OyIeT crnocoOCTBOBATh OOHAPYKEHUIO 3TUX BUIOB
y GOJIBIIIETO KOJIMYECTBA OKOHYATETHHBIX XO3SIEB.

B oTinume ot xoxjaaToi YepHeTH, y MOPCKOI uyep-
HeTu J00aBUJIMCh IBa Buaa Tpemarton — P. elegans
u P. ovatus. [Ing Buna P. elegans nepBble MpoMeXyTOU -
HBbIe X0O3sieBa — MOJUIIOCKM ceMelicTBa Lymnaeidae,
BTOpbIE MPOMEXYTOUYHBIE X03sieBa — IPEACTABUTE-
JIN Pa3TUYHBIX OTPSIAOB HACEKOMBIX: TTIOICHKHU, IBY-
KpBUIBIE, OOJBIICKPHLIbIE, CTPEKO3bI, pYICHHUKH,
a Takxke Moyuttocku (L. stagnalis Linnaeus, 1758)
U pakooOpasHbie — Asellus aquaticus Linnaeus, 1758
u Gammarus pulex Linnaeus, 1758 (KpacHomo060-
Ba, 1979, 1987; apmuno, Mckosa, 1989). Passutue
P. ovatus mponCXOOuUT ¢ yyacTUEM OPIOXOHOTUX MOJI-
JIIOCKOB pona Bithynia B KadecTBe TIEPBOTO IMPOMEXKY-
TOYHOTO X03siMHAa. BTOpbIMU MPOMEXKYTOUHBIMU XO-
3si€BaMU CJIyKaT JUYMHKUA U uMaro crpekos (ITaHuH,
1957; Iapnuno, Mckosa, 1989). Bce aTu BUabI Mpo-
MEXYTOUYHBIX XO35I€B 3apETUCTPUPOBAHBI B Pa3IUUHBIX
BopoeMax Kapenuu. JlaHHbIe 00 UX pa3HOOOpa3uu
MpUBEAEHBI B LIeJIoM psiie pabor (PayHa ozep Kape-
mun, 1965; Jlamoxckoe o3epo..., 2000; Paznoo6pasue
onotel Kapenun ..., 2003; buopecypcbl OHEXCKOro
o3epa, 2008).

OGHapyxxeHue P. elegans u P. ovatus y MOPCKOi1 uep-
HETU MOXHO OOBSICHUTH TEM, UTO BCE HCCENOBaHHbBIE
OTULBI ObUTU MOJIOABIMHU, Y HUX COXpaHWIACh (pabpUIIn-
€Ba CyMKa, KOTOpas SIBJISIETCS OMHUM U3 OCHOBHBIX MECT
JIOKAJTM3AILIAN TUX TPeMaTo. Y XOXJIaTON YepHEeTH ObIITHI
HCCIIeIOBaHbl OIMH MOJIOON caMell, B MUTaHUU KOTO-
pPOTo OTMEUEHBI TOJIBKO PACTEHMSI U TIUSIBKU, M YTEHOK,
KOTOPBIiA, ITO-BUAMMOMY, eIlle He YCIIe]l MTHBa3UpOBaThCS
STUMU BUJAMU TIApa3UTOB Uyepe3 HaCEKOMBIX.

Cpenu 1ect oOHapy>KeHHbIX HEMATO BUIAMMU-
ITOMUHaHTaMu OblM 3 Bunma — A. acutum, C. anatis
u T. fisispina, 071 IBYX TIEPBBIX XapaKTepeH TPSIMOM
ki passutust (Connn, bapym, 1996), a 7. fisispina
WHBa3UpyeT YepHeTell Mpu MoeqaHuy NITULAMU pa3-
JIMYHBIX paKkooOpa3HbIX. Bce oGHapyXKeHHbBIE HEMATOIbI
He SIBJISTIOTCS CIIeIMMUYHBIMYA BUIAMU JIJISI HBIPKOBBIX
YTOK, paHee OHU ObLIU 3apETUCTPUPOBAHBI Y IPYTUX Ty-
ceobpa3Hbix Ha Tepputopun Kapenuu (SIkosnena, 2013;
Axosnesa u np., 2012; Lebedeva et al., 2015).

CkpeOHM B HallleM MaTepuase MpeacTaBIeHbl IBY-
MSI IIMPOKO PaCMpPOCTPAHEHHBIMU CPENu YTUHBIX
nrul ponamu: Polymorphus n Filicollis. Panee Ha Tep-
putopun Kapenuu BUABI 3THUX POAOB yXe OoTMeya-
JIMCh Y KpsIKBHI (AAkoBieBa u ap., 2018). Toabko Bu.
P. mathevossinae 3aperucTpUpOBaH Y HBIPKOBBIX YTOK
Ha TeppuTOpuu ceBepo-3arana Poccuu Bnepsbie. Co-
[JIACHO JIMTEpaTypHBIM JaHHBIM (XoxioBa, 1986), oH
OBbLT paHee OTMEUYEH Y pa3IMYHBIX TJIAaCTUHYATOKITIO-
BbIx nitull B Poccun (3anagHoit Cubupu, SAxyruu,

Hu30Bbe AMypa, OxoTckoe moOepexbe), a TaKxKe
B AzepOaiimxkaHe u Kazaxcrane.

ComntacHO HaIllUM U JIMTEPaTypPHBIM JaHHBIM (PbI-
XKUKOB U np., 1973, 1974; CmoropxkeBckas, 1976;
Boprapenko, 1984; Xoxmnosa, 1986; IOmkos, 1998;
IOmkoB, MBamesckuii, 1999; Hekpacos, 2000; JIu-
cuubiHa, MupomHndenko, 2008; HJopxkueB u 1p.,
2021; Bunorpamosa, CkBopuos, 2022; Rysavy, Sitko,
1995; Sitko et al., 2006; Sitko, Okulewicz, 2010; Rzad
et al., 2012; Krélaczyk, Kavetska, 2019 u op.), y xox-
JIaTOM YepHEeTU B npedeax IlajeapKTuKu BBISIBICHO
165 BumoB re1bMUHTOB: 60 BUIOB Tpemartosn, 74 Buaa
ecron, 22 Bujaa HeMartoa U 9 BUnoB ckpeOHeit. Ienb-
MUHTO(MAayHa MOPCKOI YepHEeTU HECKOJbKO OelHee
¥ HacuMUThIBaeT 116 BUIOB, U3 KOTOPHIX 38 BUIOB Tpe-
maron, 58 BUAOB LiecTonm, 15 HeMaTonm 1 5 CKpeOHeit.
Hamu npennpuHsiTa onbsITKa oLeHUTh Ouoreorpadu-
YECKMIi acTeKT M0 BCEM MMEIOLIUMCS TUTEPaTYPHBIM
JaHHBIM, 4TOOBLI OXapakKTepu30BaTh PErMOHAIbHOE
BUJOBOE pa3HOOOpa3re KOMIIOHEHTHBIX COOOIIECTB
XoxyiaToi (puc. 2) 1 MOpcKoil yepHeTu (puc. 3) ¢ 1mo-
MOII[bIO aHAJIM3a KOMIIOHEHTHBIX co00111ecTB. OaHAKO
M13-3a MaJIoTo 00beMa BEIOOPKY MTULL (EAUHUYHbBIC K-
3EeMILISIPbI) U OTCYTCTBUSI COMTOCTABUMBIX JIUTEPATYP-
HBIX TaHHBIX 110 Pa3HBIM TAKCOHOMUYECKUM TpYyIIaM
reJIbLMUHTOB XOXJIATOW 1 MOPCKOM YepHETU Ha TeppU-
topun IlageapKTUKY TPYIHO IIPOBECTH MTOTHOLECHHbII
aHaJIN3 CTPYKTYPhI COOOILECTB.

dayHa reTbMUHTOB XOXJIaTOM YepHeTH B HAaOOJIb-
meit crerneHu uszydyeHa B [loabiie, YexocaoBakuu,
Ha YkpauHe, B A3epOaiimkane, Tamkukucrane, [py3un
u Poccun (SIkyTust u conmpenenbHble Tepputopun, Jlanb-
Huii Boctok, 6acceitH o3epa baiikan, EBponeiickuii
Ceepo-Boctok u JleHuHrpaackast oo6aacts). Cpenu
HUX HauboJiblliee BUIOBOE pa3HOOOpa3ue napasuToB
HaOmomaeTcst B YexocnoBakuu (51 Bum) 1 Ha TeppUTO-
pun Poccuu B Skytuum (81 Bum), B 6acceiiHe o3. baiikan
(36 BunoB). Jannsie no Ilosabiie, Ykpaune, Tamkuku-
crany u Poccuu (JanbHuit BocTok) HemosHbIe, MO-
CKOJIbKY B JIUTEPAType OTCYTCTBYIOT CBEIEHUSI 110 PSILy
TaKCOHOB I'eJIbMUHTOB (CKpeOHU, LIECTOAbI U HEMATO-
nei). M3 26 BUIOB napa3suToB, 0OHAPYKEeHHBIX Ha Tep-
putopuu Kapenuu y xoxnaToit yepHeTH, 19 Obl1M Tak-
JKe 0OHapyKeHbI B AKyTnu, 1o 14 BumoB ObLIM 0OHApY-
keHbl B ITonbie 1 Ha EBporneiickom CeBepo-BocToke
Poccum, 12 — B YexocimoBakuu, 11 — B GacceliHe 03.
baiikan, 4 Buga — B JleHuHrpanckoit obiaactu. Bun
N. attenuatus oTMevaJicsl Ha BCeX TEpPUTOPUSIX, TIe Oblia
MOJIHOCTBIO McclienoBaHa (payHa reJIbMUHTOB (8 perno-
HOB 110 JIUTepaTypHbIM AaHHbIM). Cpeau tiecton Bun C.
megalops TakKe ObLT LIMPOKO PAaCIPOCTPAHEHHBIM U 3a-
peructpupoBat Besze (7 permoHOB), Kpome A3epOaiin-
JKaHa. OTU BUIIbI HE SBJISIIOTCS Y3KO crieliM(pUUHBIMU,
OTMEYEHBI y Pa3IMYHbIX ryceo0pasHbix nTull (Onpe-
JeTUTENh TpeMaroy ..., 1985; Crmacckast, 1966). 13 133
reJJbMUHTOB, OOHApy>Xe€HHBIX B BOCbMU pervoHax,
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Puc. 2. JlennporpamMma KJIacTepHOTo aHaM3a (MHIEKC
Kakkapa, UPGMA) KOMITOHEHTHBIX COOOIIECTB XOX-
naroii yepHeTu A. fuligula n3 pa3HbIX perMOHOB (C yKa-
3aHMEM BEpOSTHOCTH KjlacTepa 1o MeTomy OyTcTparna,
Komm4ecTBO OyTcrparn-moBTopeHuit = 500): 1 — EBpo-
neiickuii CeBepo-Bocrok Poccun, 2 — Kapenus (Haim
naHHbIe), 3 — OacceitH o3epa baiikan, 4 — Axyrus, 5 —
YexocmoBakus, 6 — Azepbaiimkan, 7 — Ipysus, 8 — Jle-
HUHTpajJcKast 001acThb

Fig. 2. Dendrogram of the cluster analysis (Jaccard index,
UPGMA Algorithms) of the similarity of parasite fauna
of individual specimens of A. fuligula of from different
regions (stating the bootstrap probability of the cluster,
bootstrap replicates = 500): 1 —European North-East of
Russia, 2 — Karelia (our data), 3 — Baikal Lake basin,
4 — Yakutia, 5 — Czech Republic and Slovak Republic,
6 — Azerbaijan, 7 — Georgia, 8 — Leningrad Region

tojbko 31 mapasur (11 Tpematon: Apatemon gracilis,
B. polonica, C. cornutus, Echinoparyphium aconiatum,
E. recurvatum, E. revolutum, Hypoderaeum conoideum,
Psilochasmus oxyurus, P. elegans, Typhlocoelum cymbi-
um, T. cucumerinum; 15 uecron: A. furcigera, Diorchis
elisae, D. ransomi, D. stefanskii, Diploposthe laevis, D.
coronula, F fasciolaris, Microsomacanthus compressa, M.
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Puc. 3. Jlennporpamma KjaacTepHOro aHajausa (MHIEKC
Kakkapa, UPGMA) KOMIOHEHTHBIX COOOIIECTB MOP-
CKOi1 yepHeTH A. marila N3 pa3HbIX PErMOHOB (C yKa3a-
HHEM BEepOSITHOCTH KJIacTepa 1o MeTomy OyTcTpara, Ko-
JuecTBo OyTcTpan-noBTopenuii = 500): 1 — YkpanHa,
2 — SIkyrtus, 3 — Kapenus (Hamm nanHsle), 4 — EBpo-
neiickuii CeBepo-BocTtok Poccun

Fig. 3. Dendrogram of the cluster analysis (Jaccard index,
UPGMA Algorithms) of the similarity of parasite fauna
of individual specimens of A. marila of from different
regions (stating the bootstrap probability of the cluster,
bootstrap replicates = 500): 1 —Ukraine, 2 — Yakutia, 3 —
Karelia (our data), 4 — European North-East of Russia

microsoma, M. paramicrosoma, M. parvula, Platyscolex
ciliata, Retinometra macracanthos, Sobolevicanthus graci-
lis, S. octacanthus; 2 Hematonsl: S. crassicauda, T. fisispi-
na; 3 ckpeous: F anatis, P. magnus, P. minutus) BcTpe-
yaJjicsl y XOXJIaTOi YEpHETU B TPEX—IIECTU peruoHax.
OTHU TeJIbBMUHTHI SIBJISIIOTCS LIMPOKO pacipOCTpaHeH-
HBIMU BUAAMU TTAPA3UTOB PA3IMUHBIX ITTULL, OOIbIITNH-
CTBO M3 KOTOPBIX paHee yKe PeruCTPUPOBAINCH Ha Tep-
putopuu Kapenuu (ManaxoBa, 1985; fxosnesa, 2013).
Yacte Bunos (30 tpemaron, 25 uecron, 14 Hemaron, 5
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CKpeOHeit) ObUla OTMEYeHa TOJIbKO B OMHOM 13 BOCHMU
PEruoHOB y X0XJIaToii uepHeT. OIHAKO S3HAEMUYHBIMU
BUIAMU MX Ha3BaTh HEJb3sl, TaK KaK OHU BCTPEYAIOTCS
y ApYI'MX BUAOB IITUIL Ha pa3HbIX TeppuTopusx (Jong et
al., 2014). CoracHo NpoBeAeHHOMY KJIaCTepHOMY aHa-
Jm3y (puc. 2), Hanbosiee CXOOHOM (hayHOI reJbMUH-
TOB XOXJIaThIX YyepHeTell Kapeauu o06yagaroT NTULIHI,
uccienoBaHHbie Ha EBponeiickom CeBepo-Bocrtoke
Poccun (mHnekc 2Kakkapa Bblllie, YeM B APYTUX PETU-
oHax). BeposiTHO, 00€ 3Tu TeppUTOPUU UMEIOT CXOXKHUE
yCIIOBHSI 0OUTaHUS 1Tl NTUL. DayHbI TeIbMUHTOB XOX-
JIATOI YEPHETU OCTAJIbHBIX PETMOHOB UMEIOT OOJIBIIIIE
OT/INYMS M3-3a pa3Inuuii B 00beMe MaTepuaia. Tak,
Jlenunrpanckast ooaacts (Bunorpamosa, CKBOpPIIOB,
2022) rpanuuut ¢ Kapenueit, omHaKo OJIM3KOTO CXOI-
CTBa 110 TTapasuTodayHe He HabOoaanock. BeposTHo,
BTO TaKXe CBSI3aHO ¢ HEOOJIBILIMM YMCJIOM MCCIIeIOBAH-
HBIX 0oco0Oeit. OnHaKo 3/1eCh BCTpeYaanuch BUIbI, KOTO-
pbIe 3aperMCTPUPOBAHBI BO BCEX BOCBMU UCCISIOBAH-
HbIX peruoHax [laneapkTuku.

dayHa reIbLMUHTOB MOPCKOI YepHETH HauboJiee
n3ydyeHa B [Tonbme, YexocimoBakum, Ha YKpauHe,
B I'py3un u Poccun (SIkytus u comnpeneabHble TEppU-
topuu u EBponeiickuii CeBepo-BocTok). Cpeau Hux
HauOoJbllIee BUJOBOE pa3HOOOpa3ue rmapa3nuToB Ha-
omonaetcst Ha Tepputopuu Poccuu B SAkytuu (71 Bun),
Ha EBponeiickom CeBepo-Boctoke Poccunm (33 Buna),
B [Toabiie (31 Bum). I3 27 BUmoB napa3sutoB, oOHapy-
>KeHHBIX Ha Tepputopuu Kapenuu, y Mopckoit yep-
HeTH 16 BUIOB OBLIM TakKe OTMe4YeHHBI B SIKyTuwm,
no 9 BunoB — B [loabiie u Ha EBponeiickom CeBepo-
Bocrtoke Poccuu, 5 BumoB — Ha Ykpaune, 4 Buma —
B YUexocnoBakumn, 3 — B Ipy3uu (Kypamsunm, 1957;
Peoxukos u ap., 1973; 1974; CmoropxeBckas, 1976;
IOmkos, 1998; FOmkos, MBamesckuii, 1999; JIucuub-
Ha, MupomHudeHko, 2008; Rysavy, Sitko, 1995; Sitko
et al., 2006; Sitko, Okulewicz, 2010). Bun E. recurvatum
3aperUCTPUPOBAH HA BCEX TEPPUTOPUSIX, Kpome Ipy-
3uM (6 peTMOHOB IO JIMTEPATyPHBIM JaHHBIM). Tpe-
matofa E. revolutum takke SIBJISIETCSI LIMPOKO pacIpo-
CTpaHEHHbIM BUAOM M OTMEUYeHa y MOPCKOI YepHETH
B pa3HbIX peruoHax, KpoMe YKpauHbl U [py3uu. It
reJIbMUHTBI 3apETMCTPUPOBAHBI Y pa3IUUYHbBIX I'yce-
oOpasnbix ntull (OnpeneauTesb TpemMaros ..., 1985).
Yacte BunoB (24 tpemaTtonsl, 32 necronsl, 11 Hemaron,
2 ckpeOHs1) OblIa 3apeTUCTPUPOBAHA TOJIBKO B OMHOM

W3 CEMU PETMOHOB Y MOPCKOI YepHETH. DHIEMUYHBIX
BUIOB HEe ObUIO OTMEUYEHO, TaK KaK OHU BCTPEYAIOT-
CS y IPYTUX BUIOB NTHUII HA PA3JIMYHBIX TEPPUTOPUSIX
(Jong et al., 2014). Jannbie 1o YexocaoBakuu, YKpau-
He, [py3un ObUIM HETTOJIHBIMU, YACTh CBEACHUIA 110 OT-
JeIbHBIM TPYIIIaM TeJIbMUHTOB (CKpEeOHM U LIECTO/IbI)
OTCYTCTBYeT B uTepaType. CocTaB KOMIIOHEHTHBIX
COOOIIEeCTB Mapa3suTOB MOPCKOI YepHETH B HAUOOJIb-
mreit crenenu u3ydeH B Poccum (SIxytust u conpeneb-
Hble Tepputopuu 1 EBpomneiickuit CeBepo-BocTok)
u Ha YkpauHe. lecronwl F fasciolaris, M. compressa
" cKpeOeHb P. minutus OTMEJaINCh Ha BCEX TEPPUTO-
pusiX, e ObljIa IMMOJIHOCTBIO UCcciefoBaHa (hayHa Iefib-
MUHTOB (4 peruoHa: Halllu AJaHHbIe, SIKyTus 1 compe-
nenbHbIe TeppuTopun, EBponeiickuii CeBepo-BocTok,
Ykpaunna). Bcero B yeTbipex pernoHax y MOPCKOii uep-
HETU 3aperucTpUpoBaHO 98 renbMUHTOB. TOJBKO BO-
cemb U3 HUX (3 TpeMmaronsl: A. gracilis, E. revolutum,
N. attenuatus; 2 uecronwl: M. microsoma, S. gracilis;
2 Hematonwl: Echinuria uncinata, T. pavonis; 1 ckpe-
OeHb: P. minutus) BCTpedalluCh OJHOBPEMEHHO B TPEX
AHAJIM3UPYEMBIX peTUOHAX. DTHU BUIBI SBJISIOTCS IIIH-
POKO pacIpoCTpaHeHHBIMHM 1 OOHAPYKEHBI Y pa3iid-
HbIX TyceoOpasubix nruil (Cracckas, 1966; Onpenenu-
TeJb TpeMaTof ..., 1985; Onpenenurenb TpeMartof ...,
1986; XoxioBa, 1986). OcTanbHble TeIbBMUHTBI BCTPE-
yanuch pexe. ComtacHO MpOBeAeHHOMY KJIacTepHO-
My aHalIu3y, HanboJjiee 0JM3Koi (payHOI TeTbMUHTOB
MopcKux yepHeteili Kapenuu obi1amgaroT NTULBI, UC-
ciaenoBaHHble B SIkytnu n Ha EBpomneiickom CeBepo-
Bocroke Poccum (puc. 3). MoxXHO IpeamnonoXnTh, 94TO
CXOJICTBO IO OTAETHHBIM IIHPOKO PACTIPOCTPaHEHHBIM
BUJIaM ITapa3vTOB Y MOPCKHX YePHETEI U3 pasIMIHBIX
pETHMOHOB €CTh, HO OHO HE3HAUMTEIbHOE, a 3HAYUT,
WMEIOTCST pa3INIusI B CIIEKTpe TTUTAHUSI, MeCcTaX 00u-
TaHus U Jare coopa matepuaia. Takxke oOHapyXeHue
HOBBIX BUIIOB T&IbMUHTOB B HAIlleM PETMOHE BO3MOXK-
HO B JaJIbHEHIIIEM, €CJTM HaM YIACTCST YBEIUUNUTD YHC-
JIO MICCIIeMOBAHHBIX 0CO0OEH M pacIIMPUTh KPYT OKOH-
YyaTeJbHbIX U TIPOMEXKYTOUHBIX XO35EB.

[IpoBeneHHOE Uccleq0BaHUE TTO3BOJISIET CAEIaTh
BBIBOJ O TOM, YTO (hDOPMUPOBAHUE BUIOBOTO OOTaT-
CTBa reibMuHTOGayHbl yepHeteii Jlanoxckoro o3epa,
KpYyITHeitero o3epa EBporisl, cBsI3aHO ¢ GJIarOmpusIT-
HBIMH KOPMOBBIMH YCIIOBUSIMU U TITUPOKUM CITEKTPOM
MMUTAHUS TITUIL.

CITUCOK JIMTEPATYPbI

1. Benonoavckas M. M. Xapaxrep (payHBI TpeMaToI KYJIMKOB B pa3IMIHEBIX paiioHax CoBeTcKoro cowsa // [1apasu-

tosorug. 1969. T. 3. Ne 5. C. 426—430.

2. bBuopecypcr OHexckoro o3epa. IletposaBoack: Kapenbckuit Hayunblii neHtp PAH, 2008. 272 c.
3. bopeapenko JI.®@. l'enomunThl nitull Tamkukuctana. Kaura 2. Tpemartonsr. lyman6e: Jonum, 1984. 210 c.
4. PBovixosckasn-Ilasnrosckas U.E. ®ayHa cocanbIlMKOB NTULL 3ananHoit Cubupu u e€ nuHamuka // [1apasurour. c0.

300i1. ua-ta AH CCCP. 1953. Boim. 15. C. 1-116.

5. bwixosckas-Ilasnosckas U.E. Tpemaronsl ntuy, CCCP. M.—J1.: AH CCCP, 1962. 407 c.

ZOOLOGICHESKIY ZHURNAL / RUSSIAN JOURNAL OF ZOOLOGY 2026 vol. 105 no. 8



16

10.

11.

12.
13.

14.
15.

16.

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.

37.
38.

AKOBJIEBA / YAKOVLEVA

Bunoepadosa A.A., Ckeopuos B.B. TenbMuHTO(hayHa YTUHBIX ceBepo-3anana Poccum n Dctonum // [1apasutoso-
rust. 2022. T. 56. No 2. C. 108—125. https://doi.org/10.31857/S0031184722020028

Ilobpoxomosa O.B. KusneHnsbrit unkit Diorchis spinata Mayhew, 1929 (Cestoda, Hymenolepididae) // Tpynsr MH-
crutyra 300j1orun AH Ka3zCCP. 1971. T. 31. C. 69-73.

Mopucues 11.3., baomaesa E.H., /llyeapos 2K. H. TenbMUHTBI BOTHO-00J0THBIX TU1L balikanbckoit Cubupu: Takco-
HOMUYECKOe pa3HooOpasue U pacnpeneiaeHue o xossiesam // [lpupona Buyrpenneit Asuu. 2021. T. 1. Ne 17. C.
23—65. https://doi.org/10.18101/2542-0623-2021-1-23-65

lyoununa M. H. IlapasuTtonorudeckoe ucciaenopanue ntuil. JI.: Hayka, 1971. 140 c.

Sumun B.B., Heanmep 2.B. ITtunel. Iletposzasonck: IMetpl'y, 2002. 288 c.

Sumun B.b., Cazonos C.B., Jlanwun H.B. u dp. Opautocdayna Kapenuu. ITerposaBonck: Kapenbckuit HaydHbIi
mentp PAH, 1993. 220 c.

Hckosa H.HU. 3aBucMOCTb TpeMaTonodayHbl BOTHO-00JOTHBIX NTUI OT TuTaHus // BectHUK 300m0rMu. 1970.
Ne 3. C. 62—67.

Kpacnonobosa T.A. IzyueHue duonorndyeckux ocooeHHocteii Plagiorchis elegans B nensre Bonaru // Tpynbl I'enb-
MuHTOJ0ornYeckoi madoparopuu AH CCCP. 1979. T. 29. C. 75—80.

Kpacronobosa T.A. Tpematonsl hayusl CCCP. Pon Plagiorchis. M.: Hayka, 1987. 165 c.

Kyxkaun B.B., Kyxauna M.M., Excos A.B. TenbmuntodayHa unctukoBbix Tull (Charadriiformes, Alcidae) bapen-
11eBa MOpsI: COCTaB, CTPYKTypa, MyTu hopmupoBanus // 3oonorudeckuii xxypHai. 2024. T. 103. Ne 8. C. 3—24.
Kypaweuau b.E. [eTbMUHTBI OXOTHUYbE-TIPOMBICIIOBBIX NTHUII I py3un B (hayHUCTUICCKOM M SKOJIOTUTIECKOM OC-
pemenuu. M.: M3n. AH CCCP, 1957. 433 c.

Jlagoxckoe 03epo. MOHUTOPUHT, UCCIeIOBaHME COBPEMEHHOIO COCTOSIHUSI U MPOOJIeMbl yripasiieHus Jlagox-
CKMM 03€pOM U Apyrumu ooabiinmu o3epamu. Iletpo3aBonck: Kapenbckuit HayuHsiit neHTp PAH, 2000. 490 c.
Jlebedesa /1. . Tpematonsl pei6 Jlagoxckoro ozepa (dayHa, skonorus, 3ooreorpadusi). ABToped. AUC. ... KaHI.
o6uou. Hayk. CI16. 2006. 26 c.

Jleonosé B.A. HoBbie TpemaTonsl aruieBbix Tl // Pa6. rememuHTON. K 80-netuto akan. K.M. Ckpsouna. 1958.
C. 200—203.

Jucuyvina O.U., Mupownuuenxo A. M. Kataior re JbMIHTOB ITO3BOHOUYHBIX YKpauHBI. AKaHTOoLedanbl. MoHOTre-
Hen. Knes: Uuctutyr 3oomorun um. M. W. llImansrayzena HAH Ykpaunsr, 2008. 138 c.

Manaxoea P.II. K 1iectoayHe HEKOTOPBIX TJIACTUHYATOKIIIOBBIX NTULl Kapenun // Dxonorust mapa3suTUIeCKUX
opranusMoB. IlerposaBozack. 1985. C. 92—104.

Moszeosoit A.A., Tlonosa T.U., Kyrauxosa B.I. u dp. Pabota 319-ii Coro3HOl TeIbMUHTOJIOTUYECKON IKCTIENUIIUU
B Kapenun 1961—1962 rr. // I'enbMUHTBI )KUBOTHBIX ceBepHbIX paitoHoB CCCP: Tpynbl [e1bMUHTOIOTHYECKOM
nadoparopun AH CCCP. 1966. T. 17. C. 303—306.

Hexpacoe A.B. TenbMUHTBI IMKUX OTULL 0acceiiHa o3epa baiikan. Ynan-Yna: BHII CO PAH, 2000. 56 c.

Hockog I'A., Poimkesuu T A., laeunckas A.P. u dp. Murpauuu ntuir CeBepo-3amnana Poccun. HeBopoObuHbIe.
CII6.: INpodeccuonair, 2016. 656 c.

OrnpenenuTenb TpeMaTon peIoosSITHBIX NTUll [TaneapkTuku (OpaxmiaiiMuIbl, KITMHOCTOMUIBI, ITUKJIOLIEUIRI, (hac-
LIMOJIMbI, HOTOKOTUJIMIbBI, IUIATMOPXUILI, IIKMcTOocoMaTuabl). M.: Hayka, 1985. 256 c.

Omnpenenuresb TpeMaToa phIOOSIAHBIX NTULL [TaneapKThKu (ONMMCTOPXUABI, PEHUKOJIUABI, cTpurenabl). M.: Hayka,
1986. 216 c.

Ilanun B.A. Buonorust tpeMaton Prosthogonimus ovatus (Rudophi, 1809) u Prosthogonimus cuneatus (Rudophi,
1809) — mmapa3uToB (hadbpUIIMEBOM CYMKH U sTitlieBoaa AuKux 1 moMamrHux ntull // U3sectust AH KazCCP. Cepust
ouonornueckas. 1957. T. 14. Boim. 2. C. 53—65.

Paznoo6pasue 6uotel Kapenuu: ycnoBust hopMupoBaHus, coodiectBa, Buabl. [lerposasoack. 2003. 262 c.
Pasmawrun /].A. O metauepkapuu Cyathocotyle prussica Miihling, 1896 (Cyathocotylidae, Trematoda) // [1apa3u-
tojorus. 1975. T. 9. Ne 4. C. 327—333.

Poiocuxoe K.M., Ivoanoe H.M., Toakauesa JI.M. u dp. TenbMUHTBI NTULL AIKYTUU U COTIPEAETbHBIX TEPPUTOPUIL
(HemaTtomsl M akaHToLedanbl). M.: Hayka, 1973. 203 c.

Poincuxos K.M., Iybanos H.M., Toakaueea JI.M. u dp. TenbMUHTBI ITULL IKYyTUX U COMpPeneabHbIX TEPPUTOPUIA
(uectonbl 1 Tpemaroanl). M.: Hayka, 1974. 339 c.

Cmoeopacesckasn JI.A. TenbMuHTO(ayHa pbIOOSIHBIX NTULL 10JUHBI [IHenpa. ABToped. Auc. ... KaH. OMOJI. HayK.
Kues. 1954. 17 c.

Cmoeopxucesckas JI.A. TenTbMUHTBI BOTOTIIABAIOIINX M OOJOTHBIX TITUIL (DayHB! YKpanHbl. KreB: HaykoBa [Iymka,
1976. 416 c.

Conun M. JI., bapyw B. HemaTtoasl nukux KypuHbix nrull [Maneapkruku. M.: UHITA PAH, 1996. 177 c.

Cnacckas JI.I1. Lecronel ntuy CCCP. ITmmenonermuauasl. M.: Hayka, 1966. 698 c.

Cydapukose B.E. Otpsn Strigeidida (La Rue, 1926) Sudarikov, 1959. Yacte niarast b. MeTaliepkapuu 1 Me301epKa-
puu // Tpematonbl XUBOTHBIX 1 yesioBeka. OcHOBBI TpemaTonosoruu. 1974. T. 25. M. C. 27—244.

Toakauesa JI.M. lectronwl paynsl CCCP: Pon Diorchis. Hayka, 1991. 181 c.

®ayHa o3ep Kapenuu. becriosBonounble. Akagemusi Hayk CCCP. M.—J1.: M3n-Bo Hayka, 1965. 325 c.

300JJ0TMYECKU U )KYPHA / RUSSIAN JOURNAL OF ZOOLOGY 2026 tom 105 Ne 8



39.
40.
41.
42.
43.
44.
45.
46.
47,

48.
49.
50.

51

52.
53.
54.
55.
56.

57.

58.

59.

60.
6l.
62.
63.

64.
65.

ITAPA3UTBI XOXJIATON (AYTHYA FULIGULA) U MOPCKOW (A. MARILA) YEPHETEN / 17
PARASITES OF TUFTED DUCK (AYTHYA FULIGULA) AND GREATER SCAUP (4. MARILA)

Qeizynnaes H.3., Macomedog @.K. DayHa reITbMUHTOB IUIACTUHYATOKITIOBBIX NITUIL A3epbaiimkana // MccienoBa-
HUS 110 MOPGOJIOrMH, TAKCOHOMUU U Ouosioruu reibMuHTOB ULl (Tpynbl [eJbMuHTOIOIMYECKOI TabopaTopun).
1985. T. 33. C. 156—159.

Xoxnosa HU.T. AkanTouedaibl Ha3eMHBIX 1T03BOHOYHBIX (payHbel CCCP. M.: Hayka, 1986. 277 c.

Hlapnuno B.I1., Hckosa H.H. ®ayna Ykpaunsl. Tpemaronsl. [Tnarnopxuate! (Plagiorchiata). T. 34. Beim. 3. Kues:
Hayxosa Jlymka, 1989. 280 c.

Illueun A.A. Tpematonsl payHsl Poccuu u conpeneibHbIx peruoHoB. Pon Diplostomum. Maputel. M.: Hayka,
1993. 208 c.

IImeiin I'A. Martepuaisl 110 Iapa3UTOJIOTMN BOIHBIX YJIEHUCTOHOIMX HeKOTOphIX 03ep Kapenun. I1. [lureHeTnyeckue
COcCaJIbIIMKK, MeTalepKapuu // YueHble 3anucku [letpozaBonckoro ynuepcureta. 1957. T. 8. Ne 3. C. 120—139.
FOuwikos B.®. llecronbl ntuil cemeiictBa Anatidae EBponeiickoro CeBepo-Boctoka Poccuu // Tpynbt Komu Ha-
yuHoro ueHTtpa YpO PAH. 1998. T. 157. C. 90—104.

Fwkos B.D., Heawesckuii I'A. Tlapa3utsl MO3BOHOYHBIX XUBOTHBIX EBpomneiickoro CeBepo-Bocroka Poccun.
Karamnor. CeikteiBKap. 1999. 230 c.

SAkoenesa I'A. PayHa TpeMaTon BOIHO-00JIOTHBEIX nTUll Kapenuu. ABroped. auc. ... KaHa. 6uoi. Hayk. [leTposa-
Boack. 2013. 25 c.

Akoenesa I'A. BunoBoii coctaB 1e(bpMHUTUBHBIX X03sieB TpeMmaTonbl Bilharziella polonica (ceM. Schistosomatidae)
IOxnoit Kapenuu (Cesepo-3aman Poccun) // U3Bectust PAH, cepust 6uonornueckas. 2024. Ne 3. C. 329—-335.
https://doi.org/10.31857/S1026347024030046

SArosnesa I'A., Jlebedesa JI. U., Hewro E.I1. ®ayna TpemaTon BogoriaBaromux ntun Kapemumn // [1apasurtonorus.
2012. T. 46. Ne 2. C. 98—110.

SAkoenesa I'A., Jlebedesa JI.U., Hewro E.II. AkanTonedanbl — apa3uthsl KpsikBbl (Anas platyrhynchos Linnaeus,
1758) akBaTopuu Jlanoxckoro ozepa // BectHuk oxotoBeneHus. 2018. T. 15. Ne 4. C. 335—338.

Barus V., Sergeeva T.P., Sonin M.D. et al. Helminths of fish-eating birds of the Palaearctic region. I. Nematoda.
Prague: Academia, 1978. 318 p.

Bondarenko S., Kontrimavichus V. Revision of Aploparaksis Clerc, 1903 (Cestoda: Cyclophyllidea, Aploparaksidae),
with keys to the species of the genus // Biologija. 2018. Vol. 64. Ne 1. P. 1—64. https://doi.org/10.6001/biologija.
v64i1.3659

Bush A.O., Lafferty K.D., Lotz J.M. et al. Parasitology meets ecology on its own terms: Margolis et al. Revisited //
Journal of Parasitology. 1997. Vol. 83. P. 575—583. https://doi.org/10.2307/3284227

Bush A.0., Holmes J.C. Intestinal helminths of lesser scaup ducks: patterns of association // Can J Zool. 1986.
Vol. 64. P. 132—141.

Czaplinski B. Diorchis ovofurcata sp.n. (Cestoda, Hymenolepididae) from Aythya fuligula and A. nyroca in Poland //
Acta parasitologica polonica. 1972. Vol. 20. Ne 1/11. P. 63—73.

Hammer @., Harper D.A.T., Ryan P.D. PAST: Paleontological statistics software package for education and data
analysis // Palaecontol. Electron. 2001. Vol. 4. Ne 1. 9 p.

Holmes J.C., Price P.W. Communities of parasites. In: Anderson DJ, Kikkawa J (eds) Community ecology: patterns
and processes. Blackwell Scientific Publications. Oxford. 1986. P. 187—213.

Jong Y., Verbeek M., Michelsen V. et al. Fauna Europaea — all European animal species on the web // Biodiversity
Data journal 2, 2014. e4034. Available from https://www.gbif.org/ru. Accessed 20 May 2026. https://doi.
org/10.3897/BDJ.2.e4034

Krolaczyk K., Kavetska K.M. Taxonomic structure of cestodofauna of two species of diving ducks Aythya fuligula
and A. marila (Anseriformes: Aythyini) in north-western Poland // Annals of Parasitology. 2019. Vol. 65. Ne 4.
P. 341—349. https://doi.org/10.17420/ap6504.219

Lebedeva D.1., Yakovieva G.A., leshko E.P. Nematodes in the mallard (Anas platyrhynchos Linnaeus, 1758) and
the common goldeneye (Bucephala clangula Linnaeus, 1758) (Anatidae) from Northern Europe // Parasitology
Research. 2015. No 114. P. 3935—3937. https://doi.org/10.1007/s00436-015-4697-3

Lebedeva D.I., Yakovileva G.A., leshko E.P. Nematodes of the eurasian wigeon (Anas penelope) and the common teal
(A. crecca) in Northwestern Russia // Parasitologia. 2017. Vol. 51. Ne 3. P. 206—212.

Reiczigel J., Marozzi M., Fdbidn I. et al. Biostatistics for parasitologists — a primer to quantitative parasitology //
Trends in Parasitology. 2019. Vol. 35. P. 277—281. https://doi.org/10.1016/j.pt.2019.01.003

Rysavy B., Sitko J. New findings of tapeworms (Cestoda) of birds from Moravia and synopsis of bird cestodes from
Czech Republic. Prirodovedne Prace Ustavu Ceskoslovenske Akademie Ved v Brne. 1995. Vol. 29. P. 1-66.

Rzad R., Sitko J., Kavetska K. et al. Digenean communities in the tufted duck [Aythya fuligula (L., 1758)] and greater
scaup [A. marila (L., 1761)] wintering in the north-west of Poland // Journal of Helminthology. 2012. P. 1-10.
https://doi.org/10.1017/S0022149X12000284

Sitko J., Faltynkovd A., Scholz T. Checklist of the Trematodes (Digenea) of Birds of the Czech and Slovak Republics.
Praha: Academia, 2006. 111 p.

Sitko J., Okulewicz A. Checklist of the Nematodes in Birds in the Czech Republic and the Slovak Republic. Pferov:
Comenius Museum, 2010. 100 p.

ZOOLOGICHESKIY ZHURNAL / RUSSIAN JOURNAL OF ZOOLOGY 2026 vol. 105 no. 8



18

66.

67.

10.
11.

12.
13.

14.
15.

16.
17.

18.

20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

AKOBJIEBA / YAKOVLEVA

Szelenbaum D., Wisniewski R.J. Studies on the life cycle of Diorchis ovofurcata Czaplinski, 1972 (Cestoda,
Hymenolepididae) // Acta Parasitologica Polonica. 1972. Vol. 20. Fasc. 20. P. 205-214.
Viksne J., Svazas S., Czajkowski A. et al. Atlas of Duck Populations. Vilnius. 2010. 199 p.

REFERENCES

Belopolskaya M.M. Character of the trematode fauna of waders in various regions of the Soviet Union. Parasitology.
1969. Vol. 3. Ne 5. P. 426—430. (In Russ.)

Bioresources of Lake Onega. Petrozavodsk: Karelian Research Center of the Russian Academy of Sciences, 2008.
272 p. (In Russ.)

Borgarenko L.F. Helminths of birds of Tajikistan. Book 2. Trematodes. Dushanbe: Donish, 1984. 210 p. (In Russ.)
Bykhovskaya-Pavlovskaya I.E. Fauna of flukes of birds of Western Siberia and its dynamics. Parasitol. sb. Zool. Inst.
of the USSR Academy of Sciences. 1953. Issue 15. P. 1—116. (In Russ.)

Bykhovskaya-Pavlovskaya 1.E. Trematodes of birds of the USSR. Publ. of the USSR Academy of Sciences. Moscow—
Leningrad. 1962. 407 p. (In Russ.)

Vinogradova A.A., Skvortsov V.V. Helminth fauna of ducks of northwestern Russia and Estonia. Parasitologia. 2022.
Vol. 56. Ne 2. P. 108—125. (In Russ.) https://doi.org/10.31857/S0031184722020028

Dobrokhotova O.V. Life cycle of Diorchis spinata Mayhew, 1929 (Cestoda, Hymenolepididae) // Proceedings of the
Institute of Zoology. Academy of Sciences of the Kazakh SSR. 1971. Vol. 31. P. 69—73.

Dorzhiev Ts.Z., Badmaeva E.N., Dugarov Zh.N. Helminths of waterbirds of Baikal Siberia: taxonomic
diversity and distribution among hosts. Priroda Inner Asia. 2021. Vol. 1. No. 17. P. 23—65. (In Russ.) https://doi.
org/10.18101/2542-0623-2021-1-23-65

Dubinina M.N. Parasitological study of birds. Leningrad: Nauka, 1971. 140 p. (In Russ.)

Zimin V.B., Ivanter E.V. Birds. Petrozavodsk: PetrSU, 2002. 288 p. (In Russ.)

Zimin V.B., Sazonov S.V., Lapshin N.V. et al. Ornithofauna of Karelia. Petrozavodsk: Karelian Scientific Center of
the Russian Academy of Sciences, 1993. 220 p. (In Russ.)

Iskova N.I. Dependence of the trematode fauna of waterbirds on nutrition. Bulletin of Zoology. 1970. Ne 3. P. 62—67.
(In Russ.)

Krasnolobova T.A. Study of biological characteristics of Plagiorchis elegans in the Volga Delta. Transactions of the
Helminthological Laboratory of the USSR Academy of Sciences. 1979. Vol. 29. P. 75—80. (In Russ.)

Krasnolobova T.A. Trematodes of the fauna of the USSR. Genus Plagiorchis. M.: Science, 1987. 165 p. (In Russ.)
Kuklin V.V., Kuklina M.M., Ezhov A.V. Helminth fauna of auks (Charadriiformes, Alcidae) in the Barents Sea:
composition, structure, ways of formation). Zoological Journal. 2024. Vol. 103. Ne 8. P. 3—24. (In Russ.)
Kurashvili B.E. Helminths of game birds of Georgia in faunistic and ecological light. Moscow: Publ. of the USSR
Academy of Sciences, 1957. 433 p. (In Russ.)

Lake Ladoga. Monitoring, research into the current state and management issues of Lake Ladoga and other large lakes.
Petrozavodsk: Karelian Research Center of the Russian Academy of Sciences, 2000. 490 p.

Lebedeva D.1. Trematodes of fish of Lake Ladoga (fauna, ecology, zoogeography). Author’s abstract. dis. ...cand. biol.
Sci. St. Petersburg. 2006. 26 p. (In Russ.)

. Leonov V.A. New trematodes of heron birds. Rab. helminthol. On the 80th anniversary of academician K.I. Skryabin.

1958. P. 200—203. (In Russ.)

Lisitsyna, O.1., Miroshnichenko, A.1. Catalog of Vertebrate Helminths of Ukraine. Acanthocephalians. Monogeneans.
Kyiv: I.I. Schmalhausen Institute of Zoology, National Academy of Sciences of Ukraine, 2008. 138 p. (In Russ.)
Malakhova, R.P. On the Cestofauna of Some Anseriform Birds of Karelia. Ecology of Parasitic Organisms.
Petrozavodsk. 1985. P. 92—104. (In Russ.)

Mozgovoy A.A., Popova T.I., Kulachkova V.G. et al. Work of the 319th Union Helminthological Expedition in
Karelia 1961—1962. Helminths of animals of the northern regions of the USSR: Transactions of the Helminthological
Laboratory of the USSR Academy of Sciences. 1966. Vol. 17. P. 303—306. (In Russ.)

Nekrasov, A.V. Helminths of Wild Birds of the Lake Baikal Basin. Ulan-Ude: BSC SB RAS, 2000. 56 p. (In Russ.)
Noskov, G.A., Rymkevich, T.A., Gaginskaya, A.R. et al. Bird Migrations of Northwest Russia. Non-Passerines. St.
Petersburg: Professional, 2016. 656 p. (In Russ.)

A Guide to Trematodes of Fish-Eating Birds of the Palearctic (Brachylaimidae, Clinostomidae, Cyclocelidae, Fasciolidae,
Notocotylidae, Plagiorchididae, Schistosomatidae). Moscow: Nauka, 1985. 256 p. (In Russ.)

A Guide to Trematodes of Fish-Eating Birds of the Palearctic (Opisthorchidae, Rhynicolidae, Strigeidae). Moscow:
Nauka, 1986. 216 p. (In Russ.)

Panin V.Ya. Dicrocoeliid trematodes of the world fauna. Alma-Ata: Nauka, 1984. 246 p. (In Russ.)

Biota diversity in Karelia: formation conditions, communities, species. Petrozavodsk. 2003. 262 p. (In Russ.)
Razmashkin V.D. On the Metacercariae of Cyathocotyle prussica Miihling, 1896 (Cyathocotylidae, Trematoda).
Parasitology. 1975. Vol. 9. Ne 4. P. 327—333. (In Russ.)

300JJ0TMYECKU U )KYPHA / RUSSIAN JOURNAL OF ZOOLOGY 2026 tom 105 Ne 8



30.
3L
32.
33.
34.
35.
36.

37.
38.

39.

40.
41.
42.
43.
44,
45.
46.

47.

48.
49.
50.

S1.

52.
53.
54.
55.
56.
57.

58.

ITAPA3UTBI XOXJIATON (AYTHYA FULIGULA) U MOPCKOW (A. MARILA) YEPHETEN / 19
PARASITES OF TUFTED DUCK (AYTHYA FULIGULA) AND GREATER SCAUP (4. MARILA)

Ryzhikov K.M., Gubanov N.M., Tolkacheva L.M. et al. Helminths of Birds of Yakutia and Adjacent Territories
(Nematodes and Acanthocephalians). Moscow: Nauka, 1973. 203 p. (In Russ.)

Ryzhikov K.M., Gubanov N.M., Tolkacheva L.M. et al. Helminths of Birds of Yakutia and Adjacent Territories
(Cestodes and Trematodes). Moscow: Nauka, 1974. 339 p. (In Russ.)

Smogorzhevskaya L.A. Helminth fauna of fish-eating birds of the Dnieper valley // Author’s abstract. dis. ...cand. biol.
Sci. Kyiv. 1954. 17 p.

Smogorzhevskaya L.A. Helminths of Waterfowl and Marsh Birds of the Fauna of Ukraine. Kyiv: Naukova Dumka,
1976. 416 p. (In Russ.)

Sonin M.D., Barush V. Nematodes of Wild Gallinaceous Birds of the Palearctic. Moscow: INPA RAS. 177 p.
Spasskaya L.P. Cestodes of birds of the USSR. Hymenolepidids. Moscow: Nauka, 1966. 698 p. (In Russ.)

Sudarikov V.E. Order Strigeidida (La Rue, 1926) Sudarikov, 1959. Part Five B. Metacercariae and Mesocercariae.
Trematodes of Animals and Humans. Fundamentals of Trematodology. Moscow. 1974. Vol. 25. P. 27—244. (In Russ.)
Tolkacheva L.M. Cestodes of the USSR fauna: Genus Diorchis. Science. 1991. 181 p. (In Russ.)

Fauna of the lakes of Karelia. Invertebrates. USSR Academy of Sciences. Moscow, Leningrad: Nauka Publishing
House, 1965. 325 p. (In Russ.)

Feyzullaev N.Z., Magomedov F.K. Fauna of helminths of anvil-billed birds of Azerbaijan. Studies on the morphology,
taxonomy and biology of bird helminths (Proceedings of the Helminthological Laboratory). 1985. Vol. 33. P. 156—159.
(In Russ.)

Khokhlova 1.G. Acanthocephalians of Terrestrial Vertebrates of the Fauna of the USSR. Moscow: Nauka, 1986. 277
p. (In Russ.)

Sharpilo V.P., Iskova N.I. Fauna of Ukraine. Trematodes. Plagiorchiata. Vol. 34. Issue. 3. Kyiv: Naukova Dumka,
1989. 280 pp. (In Russ.)

Shigin A.A. Trematodes of the Fauna of Russia and Adjacent Regions. Genus Diplostomum. Maritae. Moscow: Nauka,
1993. 208 p. (In Russ.)

Shtein G.A. Materials on the parasitology of aquatic arthropods of some lakes of Karelia. I1. Digenetic flukes,
metacercariae. Scientific Notes of Petrozavodsk University. 1957. Vol. 8. Ne 3. P. 120—139. (In Russ.)

Yushkov V.F. Cestodes of birds of the family Anatidae of the European North-East of Russia. Transactions of the
Komi Scientific Center. Ural Branch of the Russian Academy of Sciences. 1998. Vol. 157. P. 90—104. (In Russ.)
Yushkov V.E., Ivashevsky G.A. Parasites of vertebrate animals of the European North-FEast of Russia. Catalog.
Syktyvkar. 1999. 230 p. (In Russ.)

Yakovleva G.A. Fauna of trematodes of waterbirds of Karelia. Author’s abstract. dis. ...cand. biol. Sci. Petrozavodsk.
2013. 25 p. (In Russ.)

Yakovleva G.A. Species composition of definitive hosts of the trematode Bilharziella polonica (family
Schistosomatidae) in Southern Karelia (North-West Russia). Biology Bulletin. 2024. No 3. P. 329—335. https://doi.
org/10.31857/S1026347024030046

Yakovleva G.A., Lebedeva D.1., Ieshko E.P. Trematode fauna of waterfowl of Karelia. Parasitology. 2012. Vol. 46.
No 2. P. 98—110. (In Russ.)

Yakovleva G.A., Lebedeva D.I., Ieshko E.P. Acanthocephalians — parasites of mallard (4Anas platyrhynchos Linnaeus,
1758) in the waters of Lake Ladoga. Bulletin of Hunting. 2018. Vol. 15. Ne 4. P. 335—338. (In Russ.)

Barus V., Sergeeva T.P., Sonin M.D. et al. Helminths of Fish-eating Birds of the Palaearctic Region I. Nematoda.
Prague: Academia, 1978. 318 p.

Bondarenko S., Kontrimavichus V. Revision of Aploparaksis Clerc, 1903 (Cestoda: Cyclophyllidea, Aploparaksidae),
with keys to the species of the genus. Biologija. 2018. Vol. 64. Ne 1. P. 1—64. https://doi.org/10.6001/biologija.
v64i1.3659

Bush A.O., Lafferty K.D., Lotz J.M. et al. Parasitology meets ecology on its own terms: Margolis et al. Revisited.
Journal of Parasitology. 1997. Vol. 83. P. 575—583. https://doi.org/10.2307/3284227

Bush A.O., Holmes J.C. Intestinal helminths of lesser scaup ducks: patterns of association. Can J Zool. 1986. Vol.
64. P. 132—141.

Czaplinski B. Diorchis ovofurcata sp.n. (Cestoda, Hymenolepididae) from Aythya fuligula and A. nyroca in Poland.
Acta parasitologica polonica. 1972. Vol. 20. Ne 1/11. P. 63—73.

Hammer @., Harper D.A.T., Ryan P.D. PAST: Paleontological statistics software package for education and data
analysis. Palaeontol. Electron. 2001. Vol. 4. Ne 1. 9 p.

Holmes J.C., Price P.W. Communities of parasites. In: Anderson DJ, Kikkawa J (eds) Community ecology: patterns
and processes. Blackwell Scientific Publications. Oxford. 1986. P. 187—213.

Jong Y., Verbeek M., Michelsen V. et al. Fauna Europaea — all European animal species on the web. Biodiversity Data
Journal 2, 2014. e4034. Available from https://www.gbif.org/ru. Accessed 20 May 2026. https://doi.org/10.3897/
BDJ.2.e4034

Krolaczyk K., Kavetska K.M. Taxonomic structure of cestodofauna of two species of diving ducks Aythya fuligula
and A. marila (Anseriformes: Aythyini) in north-western Poland. Annals of Parasitology. 2019. Vol. 65. Ne 4. P.
341-349. https://doi.org/10.17420/ap6504.219

ZOOLOGICHESKIY ZHURNAL / RUSSIAN JOURNAL OF ZOOLOGY 2026 vol. 105 no. 8



20

59.

60.
6l.
62.
63.

64.
65.
66.
67.

AKOBJIEBA / YAKOVLEVA

Lebedeva D.1., Yakovleva G.A., Ieshko E.P. Nematodes in the mallard (Anas platyrhynchos Linnaeus, 1758) and the
common goldeneye (Bucephala clangula Linnaeus, 1758) (Anatidae) from Northern Europe. Parasitology Research.
2015. Ne 114. P. 3935—3937. https://doi.org/10.1007/s00436-015-4697-3

Lebedeva D.I., Yakovleva G.A., Ieshko E.P. Nematodes of the eurasian wigeon (4nas penelope) and the common
teal (A. crecca) in Northwestern Russia. Parasitologia. 2017. Vol. 51. Ne 3. P. 206—212.

Reiczigel J., Marozzi M., Féabian 1. et al. Biostatistics for parasitologists — a primer to quantitative parasitology.
Trends in Parasitology. 2019. Vol. 35. P. 277—281. https://doi.org/10.1016/j.pt.2019.01.003

Rysavy B., Sitko J. New findings of tapeworms (Cestoda) of birds from Moravia and synopsis of bird cestodes from Czech
Republic. Prirodovedne Prace Ustavu Ceskoslovenske Akademie Ved v Brne. 1995. Vol. 29. P. 1-66.

Rzad R., Sitko J., Kavetska K. et al. Digenean communities in the tufted duck [Aythya fuligula (L., 1758)] and
greater scaup [A4. marila (L., 1761)] wintering in the north-west of Poland. Journal of Helminthology. 2012. P. 1—10.
https://doi.org/10.1017/S0022149X12000284

Sitko J., Faltynkova A., Scholz T. Checklist of the Trematodes (Digenea) of Birds of the Czech and Slovak
Republics. Praha: Academia, 2006. 111 p.

Sitko J., Okulewicz A. Checklist of the Nematodes in Birds in the Czech Republic and the Slovak Republic. Pierov:
Comenius Museum, 2010. 100 p.

Szelenbaum D., Wisniewski R.J. Studies on the life cycle of Diorchis ovofurcata Czaplinski, 1972 (Cestoda,
Hymenolepididae). Acta Parasitologica Polonica. 1972. Vol. 20. Fasc. 20. P. 205—-214.

Viksne J., Svazas S., Czajkowski A. et al. Atlas of Duck Populations. Vilnius. 2010. 199 p.

Ceedenus 06 asmope About the author

lamHa AraTonbeBHa SIKoBieBa — KaHauaat ouonormde- Galina Anatol'evna Yakovleva — PhD of Sci. in Biology,
CKUX HayK, cTapinuit HayuHbIii coTpymHuK b KapHII Senior Researcher, Institute of Biology, Karelian Research

PAH, Iletpo3saBonck, Poccuiickas ®eneparus; Centre, Russian Academy of Sciences, Petrosavodsk,
e-mail: galina_il8§7@mail.ru Russian Federation;
https://orcid.org/0000-0002-9618-6924 e-mail: galina_il87@mail.ru
https://orcid.org/0000-0002-9618-6924
IMocrynuna B penakumio 23.04.2026 Received April 23, 2026
ITocne mopa6orku 14.08.2026 Revised August 14, 2026
IMpunsita Kk nyoaukamnun 18.08.2026 Accepted August 18, 2026

300JJ0TMYECKU U )KYPHA / RUSSIAN JOURNAL OF ZOOLOGY 2026 tom 105 Ne 8



300JIOTHYECKHH XYPHAJI / RUSSIAN JOURNAL OF ZOOLOGY, 2026, mom 105, Ne 8, ¢. 21—39

VIK 595.3
DOI: 10.7868,/S3034545626080020 Original Article

A New Species of Schizopera (Crustacea, Copepoda, Miraciidae)
from Interstitial Waters of the Bulgarian Black Sea Coast

A.M. Apostolov
Knyaz Alexander I Battenberg Street, Entr. A, Burgas, 8000 Bulgaria
e-mail: apostolov2003@abv.bg

Abstract. A new species of the genus Schizopera G.O. Sars, 1905 was discovered in the interstitial waters
of the Bulgarian Black Sea coast (beach in the Galata district of Varna, Bulgaria). The newly described
species, Schizopera parapontica sp. n., morphologically most resembles Schizopera pontica Chappuis,
Serban, 1953, from phreatic waters of Agiga beach near Constanza, Romania, and Schizopera minuta
Noodt, 1955, from a sandy beach in the French Bay of Biscay (groundwater in a riverbank). A variety of
phenotypic features for a comparative description of the new species were used, including all cuticular
organs, such as sensilla and pores on the somites. The new species can be distinguished from its closest
relative S. pontica by the armament of P,enp3, P,, P,enp3 and Ps. Schizopera parapontica sp. n. differs
from its relative S. minuta in the armament of Psexp2, P5 and caudal rami. The differences between the
new species and other morphologically similar members of the genus are discussed. A key to the species
of the genus Schizopera known from the Black Sea.
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Hosblii Bua Schizopera (Crustacea, Copepoda, Miraciidae)
13 MEXIOPOBBIX BOJA Oojrapckoro mooepexbs YepHoro mops

A.M. AnocrosioB
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Annomayus. B MeXIIOpOBBIX Bomax 0oJrapckoro mooepexnss YepHoro Mopst (st B [amara paii-
oHe Bapnbi, bonrapus) o6HapykeH HOBBIN Bua pona Schizopera G.O. Sars, 1905. BHOBb onucaH-
HBI BUL, Schizopera parapontica sp. n., MopgoJornuecku HauboJiee MOXoxX Ha Schizopera pontica
Chappuis, Serban, 1953, obuTatoiuii B rpyHTOBBIX Boaax ruisika Arura 6au3 KoHcraHibl, PyMbIHUMS,
u Ha Schizopera minuta Noodt, 1955, odutaromuii Ha mecyaHoM Tutsike Bo ®panirysckom buckaiickom
3aJMBe (TPYHTOBEIC BOOBI Ha Oepery peku). 1T CpaBHUTEIFHOTO OMMMCAaHUs HOBOTO BUIA MCITOIb30BaH
psn GeHOTUIMMYECKNX TPU3HAKOB, BKIIOUYasl BCE KYTUKY/ISIPHBIE OPTaHbI, TaKMe KaK CEHCUJIIBI M TTOPBI
Ha comuTax. HOBBIN BUI OTJIMYaeTCs OT CBOETO OJIMXKANIIero pOACTBEHHUKA 5. pontica TI0 CTPYKType
P,enp3, P,, P,enp3 u Ps. Schizopera parapontica sp. n. oTim4aercsd OT CBOEro poACTBEHHUKA S. minuta
ctpoeHueM Psexp2, Py 1 XBOCTOBBIX BETBENA.

O6CY)K)Ia}OTC9[ pasjinyuga MEXay HOBbIM BUIOM U IPYTUMU MOpd)OJ'[OFI/I‘{eCKI/I CXOOHBIMMU ITPEACTAaBUTEC-
JIAMU poJa. an/IBCI[eH KITIOY IJId OMNpEACJICHUA BUIOB poJa Schizopera, MN3BCCTHLIX U3 qCpHOTO MOp4.

Knrueswvie crosa: YepHoe Mope, MUHTepCTULIMANIbHBIE BOAbI, Schizopera, HOBbI BUJ, TAKCOHOMMUS,
bonrapus

(DLIHCZHCUPOBCZHUG. Z[.T[H IIPOBCACHUA NJIN KOHTPOJIA JAHHOIO KOHKPETHOT'O MCCIACAOBAHUA JOIMOJIHUTEIb-
HBIX I'PAHTOB ITOJIY4€HO HE OBLIIO.

Konghauxm unmepecos. ABTop naHHOI pabOTHI 3asIBJISIET 00 OTCYTCTBUU KOH(JIUKTOB UHTEPECOB.

Cobniodenue smuyeckux cmandapmog. JlanHas paboTa He COIEPKUT UCCIENOBAHWIA C yyacTUeM JItoeit
U KUBOTHBIX, COOTBETCTBYOIIMX Kputepusim Jdupektunsl 2010/63/EC.

Bxnao aemopa. ABTop cobpait (payHucTUUeCKMit MaTepurali 3 [ajgaTel, pacIionokeHHOI B BapHeHCKOM
3anuBe, bonrapus, ommcan HOBBII BUII, TOATOTOBIII WITIOCTPAIIAN, BU3YaIU3UPOBAII, IIPOBEPUII U YT-
BEPIMUJI OKOHYATEJIbHBII BapUaHT.

braeodaprocmu. ABTOp BRIpaXaeT TIy0OKyIo OjaromapHocTh 1okTopy Camyamto I'omecy nu3 MHcTUTy-
Ta MOPCKUX M JIMMHOJIOTMYECKUX HayK (MeKcuKa) 3a lIeHHbIe COBETHI 1 3aMeUaHusI 110 OIPEeAeICHUIO
HoBoOro Buia. ABTop Oiarogaput nokropa Hxanetr Y. Puiin (CIIIA), koTopast BHUMaATeIbHO MTPOYMTasa
PYKOTIUCH, BHEC/IA LICHHbIE 3aMeYaHUs U UCIIpaBJIEHUsI, a TaKXKe OTpeJaKTUpoBaja TEKCT Ha aHTIM -
CKOM $I3bIKE, YTO YJAYYIINJIO OKOHYATEIbHYIO BEPCUIO PYKOMUCH. ABTOP TakKe OJIarofapyT pelieH3eH -
TOB M peJakTopa 3a IIECHHBIC COBETHI.

Cebinka onsn yumuposanusi: Anocmonos A. M. Hoswlii Bun Schizopera (Crustacea, Copepoda, Miraciidae)

13 MEXIIOPOBBIX BOJ G0JIrapcKoro mobdepexbs YepHoro mops // 3oonorndeckuii xxypHain / Russian
Journal of Zoology. 2026. Tom 105. Ne 8. C. 21—39. (In Eng.) https://doi.org/10.7868,/S3034545626080020
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A NEW SPECIES OF SCHIZOPERA (CRUSTACEA, COPEPODA, MIRACIIDAE)

The genus Schizopera was described by G.O. Sars
(1905), with the type species S. longicauda G.O. Sars,
1905, from the Chatham Islands. This cosmopolitan ge-
nus is the most species-rich within the family Miraciidae
Dana, 1846, and is well represented worldwide. Its mem-
bers are a common element of faunas inhabiting seacoasts,
lagoons, brackish water bodies, and lakes (Manuylova,
1966; Karaytug, Sak, 2005; Mirabdullayev, Ginatullina,
2007; Karanovic et al., 2015; Connolly et al., 2022), as well
as the interstitial waters of coastal beaches (Karanovic et
al., 2015), and subterranean habitats (Pesce, 1987; Karano-
vic. Cooper, 2012; Karanovic, McRae, 2013; Turbanov et
al., 2016; Decu et al., 2019; Watiroyram et al., 2021); only
11 species are recorded from freshwater habitats (Walter,
Boxshall 2019).

Exceptions to this pattern are the species described
from Lake Tanganyika (Sars, 1909; Gurney, 1928; Rouch,
Chappuis, 1960) and from groundwaters of Western Aus-
tralia (Karanovic, 2004, 2006; Karanovic, Cooper, 2012;
Karanovic, McRae, 2013).

The genus currently comprises 103 valid species and
subspecies (Walter, Boxshall, 2025). The taxonomic posi-
tion of the genus is complex and controversial. The large
number of species, most of which are incompletely de-
scribed, creates difficulties in evaluating the monophy-
letic status of these species, as well as difficulties in the
systematics of the genus. Detailed descriptions, at least
morphological, make it possible to distinguish between
closely related species (Clément, Moore, 1995; Huys, Con-
roy-Dalton, 1996) and to define generic boundaries (Huys,
1992; Karaytug, Huys, 2004). According to Karaytug, Sak
(2005), to clarify all questions regarding the monophyletic
status of Schizopera species requires a revision of the genus.

Apostolov (1982) proposed a division of the genus
Schizopera into three new genera and each of the three
genera into two subgenera, based on the segmentation of
the first and fourth swimming legs. This proposal was not
accepted, based on morphological grounds (Mielke, 1995;
Karanovic, 2004; Wells, 2007; Huys, 2009) and molecular
genetic methods (Mielke, 1992; Karanovic, Cooper, 2012;
Karanovic, McRae, 2013; Karanovic et al., 2015).

For the harpacticoid fauna of Bulgaria, 10 species of
the genus Schizopera have been recorded (Apostolov, Ma-
rinov, 1988). Of these, 7 species are interstitial inhabitants
of coastal beaches, 2 are interstitial and benthic, and one is
recorded in the mesopsammal and on macroalgae (Apos-
tolov, 1973).

The presence of the genus Schizopera in Bulgaria was
first reported by Klie (1937), with the discovery of S. clan-
destina (Klie, 1923), originally found in brackish waters in
Germany. In Bulgaria it occurs in waters of Devil‘s Swamp
Lake, a coastal lagoon, with an area of about 2.7 km?,
depth to 3 m, and salinity from 0.1 to 19%o. This lagoon is
located on the southern Bulgarian Black Sea coast, about
1 km southwest of the town of Primorsko. Valkanov (1936)
confirmed the presence of the species in this brackish lake.

Apostolov (1971) reported S. clandestina in a small section
of the Kitenska River (Karaagach), southeastern Bulgaria,
near the river mouth, with a pronounced estuarine char-
acter before it flows into the Black Sea, in a sample of red
algae.

The species is distinguished by high morphological var-
iability, which has given grounds for describing two sub-
species: S. clandestina clandestina (Klie, 1923) and S. clan-
destina brevicauda Kiefer, 1965. According to Karanovic,
Cooper (2012), this variability suggests that the taxon rep-
resents a species complex.

Michailova-Neikova (1966) first described the male
of Schizopera gligici (later moved to genus Foschizopera),
originally described by Petkovski (1957) from the interstitial
waters of the Adriatic coast, east of Dubrovnik, in the Ar-
kutino region (southern Black Sea coast of Bulgaria), 15 m
from the shore at a depth of 0.80 m, in fine-grained sand,
with no detritus admixture and water salinity 2%o.

Marinov (1975) recorded S. gligici (= E. gligici) on the
beach in the city of Varna at interstitial waters salinities
from 0.99 to 15.9%eo.

With the description of the new species, 11 members of
the genus Schizopera are now known in the harpacticoid
fauna of Bulgaria. An updated identification key for Black
Sea species is presented, based on morphological charac-
teristics of female specimens.

This article adds to knowledge of the species composi-
tion of genus Schizopera in the interstitial waters of sandy
beaches along the Bulgarian Black Sea coast.

MATERIAL AND METHODS

Study area. All samples were collected from the in-
tertidal zone, on the beach in the Galata district of Varna,
Bulgaria, 43°09'23.88"” N, 27°57'09.48" E (fig.1).

Lithologically, the coastal zone is characterized by Hol-
ocene sediments, represented by sands of various grain siz-
es, with a predominance of coarse-grained sand fraction
mixed with shell detritus with good sorting of grain size of
erosional-terrigenic origin. Sand deposits are with mean
size ranging from Mz — 0.31 @ to Mz 1.27 @ which puts
them in the field of coarse and very coarse sand (Dimi-
trov, 1979; Keremedchiev, Peychev, 2003; Prodanov et al.,
2014).

With a salinity of seawater of 12—14.8%o, the salinity of
interstitial waters is 0.97—0.8 %o, depending on the distance
from the sea and the inflow of fresh continental waters.

Sampling methods. The interstitial fauna was
collected using the Karaman-Chappuis method (Mathieu
et al., 1991), by digging a hole to the water level and strain-
ing 10 L of the incoming interstitial water. The water was
filtered through a 90 um mesh. The samples were imme-
diately fixed in 4% buffered formalin. This widely used
method for studying the biology of interstitial waters of
coastal beaches by filtering water is inaccurate, especially
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Fig. 1. Galata Beach locality, Varna Bay from where the new species is described, and photograph of a female paratype. Scale
bar 100 um

Puc. 1. Mecronaxoxnenue Ha risike [anarta, BapHeHckuii 3a1MB, oTKyaa ObLI OMMcaH HOBbIM Bua, U (poTorpacus cam-

Ku-naparuna. MacmrabHas auHeiika 100 MkM

for quantitative studies. A second sand sample was taken
from the same hole and washed. Comparison showed that
the number of harpacticoids in the sand sample was several
times greater than that in the filtered water.

Harpacticoids lack the ability to stick to sand grains but
instead bury themselves very quickly in the sand and thus
fewer are present in the filtered water. This peculiarity in
the behavior of the inhabitants of interstitial water is an ad-
aptation against their entrainment by the seeping water in
the sand. The number of specimens in the sand sample is 2
to 5—6 times greater than those in the filtered water.

Laboratory analysis of samples. All
samples were sorted in the laboratory, and fixed in 70%
ethanol in a 1.5 mL microvial for long-term preservation.
Observations and illustrations were prepared using a Lev-
enhuk D870T 8M digital trinocular microscope equipped
with PLAN WF10x eyepieces, PLAN 100X oil immersion
objective, and a drawing tube, at a magnification of 1000
Total body length was measured from the tip of the rostrum
to the posterior margin of the caudal rami.

Before dissection, specimens were placed in a mixture
of glycerol and 70% ethanol, then transferred to pure glyc-
erol for dissection. Morphological observations and draw-
ings were made from dissected specimens. Specimens were
dissected under a microscope, in a drop of pure glycerol on
a glass slide, with each element being placed under a sepa-
rate cover slip, sealed with transparent nail polish.

Terminology. The terminology for morphological
characters follows Huys and Boxshall (1991), except for the
spelling of some appendages according to Karanovic, Cho
(2016): A,, antennula; A,, antenna; Md, mandibula; Mxl,
maxillula; Mx, maxilla.

Abbreviations. Abbreviations used in the text and
figures are as follows: ae — aesthetasc, acr — acrothek, ap —
apophysis, P,— P, — first to sixth swimming leg; / — spine;
enpl to enp3 — proximal (middle, distal) segment of the
endopod of the swimming legs or exp1 to exp3 — proximal

(middle, distal) segment of the exopod of the swimming
legs; CR, caudal rami; Seta /—VII — first to seventh caudal
setae, Seta I - anterolateral accessory seta, Seta /I — anter-
olateral seta, Seta /I — posterolateral seta, Seta /' — outer
terminal seta, Seta V' — inner terminal seta, Seta VI — ter-
minal accessory seta, and Seta VII — dorsal seta.

RESULTS

Subclass Copepoda Milne Edwards, 1840
Superorder Podoplea Giesbrecht, 1882
Order Harpacticoida G.O. Sars, 1903
Family Miraciidae Dana, 1846
Subfamily Diosaccinae G.O. Sars, 1906
Genus Schizopera G.O. Sars, 1905
Schizopera parapontica Apostolov sp. n.
(figs. 1-9)
Synonymy
Schizopera pontica — Apostolov, 1972: 226. Marinov,
1974: 83, figs. 3—4; Apostolov, Marinov, 1988, fig. 74 —
2a—g.
Type locality. Intertidal zone, beach in the Galata

district of Varna, Bulgaria, 43°09'23.88" N, 27°57'09.48"
E, water temperature 18°C, depth 0.30 m.

Specimens examined. Holotype: adult female,
completely dissected, collected from the type locality, 7
September 1968, leg. A. Apostolov.

Allotype: adult male, collection data as for holotype.

Paratypes: two adult females and two adult males, col-
lected from the type locality.

The holotype, allotype and materials of Dr. Marinov are
stored in the Institute of Fish Resources, Varna, Bulgaria.
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Accompanyings species. Inthe sample from
Galata, along with the specimens of the new species, Nito-
cra typica typica Boeck, 1865; N. affinis Gurney, 1927; Ver-
micaris pygmaea (Noodt, 1955); Sarsamphiascus angustipes
(Gurney, 1927), and Itunella muelleri (Gagern, 1923) were
found.

E tymology. The specific name of the new species
reflects the similarity to Schizopera pontica Chappuis, Ser-
ban, 1953.

Differential diagnosis. Schizopera. Female:
Habitus cylindrical, without distinct demarcation between
prosome and urosome. Rostrum distinct, clearly demar-
cated at base. Caudal ramus 1.8 times as long as wide.
Antennula eight-segmented. Mandibula with endopod
one-segmented, armed with two smooth lateral and five
smooth apical setae, exopod a small segment, armed with
two pinnate apical setae. Maxillula with large praecoxa, ar-
thrite, armed apically with six strong, unipinnate spines;
coxa with cylindrical endite with one slender, smooth seta
and one spiniform geniculate seta apically. Basis cylindri-
cal, armed with one strong, curved, spiniform geniculate
seta, four smooth setae, and one plumose seta, endopod
one-segmented, armed with three smooth apical setae of
unequal lengths, exopod a tiny segment, armed with two
smooth apical setae. Maxilla consisting of syncoxa with
three endites, basis strong claw, with one strong unipin-
nate apical seta and one smooth, slender lateral seta, endo-
pod two-segmented, first segment armed with two smooth
setae, second with three setae. Exopods and endopods of
swimming legs 1—4 three-segmented. P enpl1 reaches mid-
dle of exp3, with inner seta. Exp2 of P,, P, with inner seta.
Armament of exp3 and enp3 of P,—P,: 4.4.4.4 and 3.4.3.2,
respectively. Fifth leg biramous, endopodal lobe passes the
middle of exopod, armed with four very stout, spiniform
elements, exopod armed with five elements. P, reduced to
minute prominence and fused to somite bearing it, with
one plumose outer seta and one longer smooth inner seta
on peduncle.

Male. Habitus slightly slenderer than in female. Cau-
dal rami shorter than that of female. Outer principal seta
from leaf-shaped is modified as long, strong spine. P, ba-
sis with one pinnate outer spine and longer, stouter inner
spine. P, exopod and endopod as in female. P, sexually
dimorphic, with enp2 and enp3 completely fused, with
outer subapical seta transformed. P, sexually dimorphic,
with hyaline spine reaching end of exp3. Fifth legs with
medially fused baseoendopod. Endopodal lobe much
smaller and shorter than that of female, armed with two
strong apical spines, inner spine longer than outer. Exo-
pod about as long as wide, armed with only five elements.
P, represented by a pair of small and short, unarmed, and
unornamented plates.

Description. Female (figs. 1-8).

Measurements. Body length measured from anterior
margin of rostrum to posterior margin of caudal rami: 0.44
mm in holotype.

Integument of all somites smooth, without cuticular
windows or pits.

Habitus cylindrical, slightly tapering posteriorly, without
distinct demarcation between prosome and urosome.

Colour of preserved specimens yellowish. Naupliar eye
not discernible.

Prosome (fig. 2a—2b) comprising P|-bearing somite
completely incorporated in cephalosome, forming a cepha-
lothorax, and three free pedigerous somites bearing P,—P,.
Surface of prosomites with cuticular pores and sensilla, hy-
aline frill on all somites with smooth margin.

Rostrum (fig. 4b) distinct, long, triangular with round
tip, reaching middle of second segment of antennula.

Cephalothorax (fig. 2a—2b) about 1.4x as long as wide,
tapering towards anterior end in dorsal view, with smooth
margin, comprising 30% of total body length. Surface of
dorsal shield covering cephalothorax ornamented with nu-
merous pairs of sensilla as shown in fig. 2a, as well as two
sensilla and two pores at base of rostrum.

First free prosomite (second pedigerous somite)
(fig. 2a—2b) with one dorsal pore and five sensilla.

Second free prosomite (third pedigerous somite)
(fig. 2a—2b) slightly shorter than first free prosomite, with
dorsal unpaired pore and five sensilla.

Third free pedigerous somite (fourth pedigerous somite)
(fig. 2a—2b) with dorsal unpaired pore and six sensilla.

Urosome (fig. 2c—2d) comprising fifth pedigerous
somite (P bearing somite), genital double -somite (fused
genital and first abdominal somite), two free urosomites,
and anal somite bearing caudal rami.

First urosomite (fifth pedigerous somite) (fig. 2¢) slightly
narrower than third free prosomite, with hyaline fringe dor-
sally and ventrally, and two pairs of dorsal sensilla.

Second urosomite (fig. 2c—2d) completely fused dor-
sally and ventrally with third urosomite into genital dou-
ble-somite, with two pairs of dorsal sensilla, without sen-
silla ventrally.

Third urosomite (fig. 2c—2d) with two sensilla dorsal-
ly and ventrally and hyaline fringe. Genital double-somite
1.3x as long as wide (ventral view). Female genital complex
typical for genus as shown in fig. 4e.

Fourth urosomite (fig. 2c—2d) slightly narrower and
shorter than genital double-somite, with two sensilla dor-
sally and ventrally, one pair of ventral pores, and hyaline
fringe.

Fifth urosomite (preanal) (fig. 2c—2d) narrower than
fourth urosomite and equal in length, without sensilla dor-
sally and ventrally, one pair of anterior ventral pores, hy-
aline fringe ventrally as in fourth urosomite, dorsally ex-
tended into long, wide pseudoperculum, reaching middle
of anal urosomite.

Sixth urosomite (anal) (fig. 3a—3b) with rows of tiny
spinules dorsolaterally, ventrally with row of larger spinules
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Fig. 2. Schizopera parapontica sp. n., female, holotype: a — prosome, dorsal; b — prosome lateral; ¢ — urosome, dorsal; d —

urosome, ventral. Scale bars 50 um

Puc. 2. Schizopera parapontica sp. n., camKa, TOJIOTHIT: @ — IIPOCOMa, JOpcajibHasl; b — IIpocoMa JaTepajbHasl; ¢ — ypocoMa,
nopcalibHas; d — ypocoma, BeHTpaibHasi. MaciuTtadHblie JIMHeikn 50 MKM

on distal margin, at the base of the caudal rami, inner mar-
gin with oblique row of setula’s posterior to anal opercu-
lum, with one pair of large dorsal sensilla.

Anal operculum crescentic, about 60% of anal somite
width, free margin with short fine hairs.

Caudal rami (fig. 3a—3b) about 1.8x as long as wide;
tapering posteriorly, with straight inner margin; space be-
tween rami slightly less than one ramus width; ornamented
with two ventral and two dorsal cuticular pores in posterior
half, and four spinules on distal margin ventrally. Armed
with six elements: two lateral, three apical, one dorsal.
Anterolateral accessory seta / absent; anterolateral seta /7
modified into leaf shape; posterolateral seta /// smooth,
relatively slender, shorter than ramus, inserted near base of
seta /I apical seta [V smooth, shorter than middle apical
seta V, with breaking plane; middle apical seta longest, bip-
innate, with breaking plane; inner accessory seta V7 located
in distal part of inner side of the ramus, smooth, shorter
than ramus. Dorsal seta VII slender, equal in length to cau-
dal ramus, inserted at about 2/3 of ramus length triarticu-
late at base.

Antennula (fig. 4a) eight-segmented, about half as long
as cephalothorax; aesthetasc on fourth segment large,
reaching significantly beyond tip of eighth segment; aes-
thetasc on eighth segment thin, short, fused with two setae
at base, forming acrothek. Setal formula as follows: I-[1],

11-[9], III-[7], IV-[2+acrothek], V-[2], VI-[3], VII-[3],
VIII-[5+acrothek]. Four lateral setae on eighth segment
biarticulate inserted on short pseudojoint. All setae slender,
smooth. Length ratios of antennular segments as follows:

1:2:0.8:0.8:0.6:0.6:0.7:1.2.

Antenna (fig. 4c) comprising coxa, allobasis, one-seg-
mented endopod, and two-segmented exopod. Coxa un-
ornamented, 0.6 times as long as wide, ornamented with
three spinules distally on long inner margin. Allobasis
about 2.3x as long as wide, abexopodal seta smooth. Exo-
pod two-segmented; segment 1 with one unipinnate sub-
apical seta on inner distal corner, inner and outer margins
smooth; segment 2 longer than wide, with one bipinnate
spine and one thin, pinnate seta slightly longer than spine
and four small spinules at base distally. Free endopod 2.5x
as long as wide, narrower proximally and wider distally,
armed with two robust, unipinate spines and small, slen-
der seta, apical armament consisting of seven elements: one
short, slender, smooth seta, one short smooth spine, and
four geniculate setae, innermost geniculate seta fused ba-
sally with long, thin, smooth seta, row of spinules at base
of apical armament and row of spinules between lateral and
apical armature elements.

Mandibula with cutting edge of coxa armed with one
tricuspidate and one bicuspidate tooth, and complex dental
battery consisting of five fused blocks of small, short teeth,
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Fig. 3. Schizopera parapontica sp. n., female, holotype: a — anal urosomite and caudal rami, dorsal; b — anal urosomite and

caudal rami, ventral. Scale bars 50 um

Puc. 3. Schizopera parapontica sp. n., camKa, TOJIOTHUIT: @ — aHAJILHBII YDOCOMMWT U XBOCTOBBIE BETBU, TOPCaTbHAsI CTOPOHA;
b — aHaJIbHBIN YPOCOMUT 1 XBOCTOBBIE BETBM, BEHTpaJibHasl CTOpoHa. MaciTabHbIe TuHeiku 50 MKM

and short unipinnate seta at distal corner (fig. 4d). Basis
(fig. 5a) about 1.75x as long as wide, armed with three slen-
der bipinnate setae, unequal in length, inserted on inner
margin. Endopod one-segmented, about 2.3x as long as
wide, with two smooth lateral and five smooth apical se-
tae, of which two setae are fused basally and three other se-
tae are fused basally. Exopod one-segmented, small, armed
with two bipinnate apical setae.

Maxillula (fig. 5b) comprising robust praecoxa, coxa,
basis, exopod and endopod. Praecoxal arthrite with two
pinnate setae on anterior surface and eight strong pin-
nate spines around distal margin. Coxal endite cylindrical,
with one thin, smooth seta and one very strong, bipinnate
spines. Basis cylindrical, 4.6x as long as wide, armed with
one strong, curved, bipinnate spine and four smooth, slen-
der setae, one plumose seta, and a row of spinules at the
base of the apical setae. Endopod one-segmented, cylin-
dric, three times as long as wide, armed with three smooth
apical setae of unequal lengths. Exopod a tiny segment,
armed with two smooth apical setae.

Maxilla (fig. 5c¢) consisting of syncoxa, allobasis, and
two-segmented endopod. Syncoxa ovoid, with row of
spinules on outer margin and three endites, proximal en-
dite armed with two subequal setae, middle endite with one

subequal seta and one spine, distal endite armed with two
setae and one spine. Basis drawn out into strong claw, with
one strong apical seta and one smooth, slender lateral seta.
Endopod two-segmented, small and wide, first endopodal
segment armed with two smooth setae, second with three
setae.

Maxilliped (fig. 5d) prehensile, three-segmented, com-
posed of coxobasis and two-segmented endopod. Cox-
obasis cylindrical, 2x as long as wide, unornamented, with
three short bipinnate strong setae on inner margin. First
endopodal segment about 3x as long as wide, with one lon-
gitudinal row of large spinules on anterior surface, and sev-
eral spinules on inner margin, as well as two thin, smooth
setae (one at middle of inner margin, other subapically).
Second endopodal segment smallest, armed apically with
one claw-like unipinnate spine and one slender and shorter
subapical seta.

First swimming leg (fig. 6a), praecoxa triangular, with
outer spinule row. Coxa unarmed, ornamented with sev-
eral horizontal rows of spinules of various sizes, with row
of spinules close to joint with basis. Basis armed with one
inner and one outer strong unipinnate spine and several
spinules at base of each spine, as well as one row of large
spinules along distal margin between endopod and exopod,
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Fig. 4. Schizopera parapontica sp. n., female, holotype: a — antennula; b — rostrum; ¢ — antenna; d — cutting edge of coxa;

e — genital complex. Scale bars, um: a, ¢ —40; b — 5

Puc. 4. Schizopera parapontica sp. n., camKa, TOJIOTHIL: @ — aHTCHHYJIa; b — POCTPYM; ¢ — aHTeHHA; d — PEXYIINil Kpail KOK-
Cbl; € — TEHUTAJIbHBIN KOMIUIEKC. MaciuTaOHble TMHEHKU, MKM: a, ¢ — 40; b — 5

and one cuticular pore near base of outer spine. Exopod
three-segmented, shorter than endopod, with spinules
along outer margin of all segments and spinules on distal
margin of expl and exp2.

First exopodal segment with row of strong spinules on
anterior surface proximally. Exp2 longer than first segment,
with outer bipinnate spine, without inner seta, ornamented
with long hairs along inner margin. Exp3 2.5x as long as

wide, with two outer unipinnate spines of different lengths,
and two apical geniculate setae. Endopod three-segment-
ed, longer than exopod. Enpl about 3.3x as long as wide,
reaching middle of exp3, with row of spinules along inner
and outer margin, with one robust, unipinnate seta insert-
ed at subdistally on inner margin. Enp2 short, lacking seta,
with three spinules along outer margin and several spinules
along inner margin. Enp3 1.5x as long as second endopodal
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Fig. 5. Schizopera parapontica sp. n., female, holotype: ¢ — mandibular palp, » — maxillula, ¢ — maxilla, d — maxilliped. Scale

bars 20 um

Puc. 5. Schizopera parapontica sp. n., camKa, TOJIOTUIL: @ — MAaHAUOYISIPHBIN Malbl, b — MaKCWLIyIa, ¢ — MakcwIa, d —

Makcuiuunen. MacmraOHble TUHeKn 20 MKM

segment, with one innermost slender and smooth seta,
middle longest and geniculate, outermost unipennate
spiniform seta.

Second swimming leg (fig. 6b), praecoxa triangular, un-
armed and ornamented with row of minute spinules dis-
tally near outer margin. Coxa with two rows of spinules,
one in middle and other near outer margin. Basis with out-
er smooth spine and small spinules an along distal margin
at base of endopod. Exopod three-segmented, expl 1.6x
as long as wide, without inner seta, with outer bipinnate

subdistal spine, apically with frill and row of spinules along
outer margin, with row of strong spinules on anterior
surface proximally. Exp2 1.6x as long as wide, with out-
er bipinnate subdistal spine, apically with frill, and row of
spinules along outer margin, without ornamentation on
its surface, armed with inner seta inserted at subdistally
of the segment. Exp3 elongate, 2.3x as long as wide, with
four elements: two pinnate apical setae, one pinnate outer
spine subapically, and one pinnate outer spine. Endopod
three-segmented, longer than exopod. Enpl 2x as long as
wide, without inner seta, with spinules and setules along
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outer and inner margin, respectively, apically with frill.
Enp2 extended, 1.6x as long as wide, with one plumose in-
ner seta inserted at distal 2/3 of segment, apically with frill,
with spinules and setules along outer and inner margins.
Enp3 also extended, 3x as long as wide, surface unorna-
mented, with outer-distal short spine, one pectinate inner
seta, two apical long setae; outer edge with three spines.

Third swimming leg (fig. 7a) praecoxa, coxa and basis
as in P,. P, similar to P,, except P,exp2 without inner seta.
Endopod reaching the end of exp3, with spinules along
outer margin in all segments and setules along inner mar-
gin. Enp1 about 2x as long as wide, with one plumose inner
seta. Enp2 with one plumose inner seta. Enp3 3.6x as long
as wide, outer edge with three spines, armed with three ele-
ments; one unipinnate inner seta, one bipinnate outer spine
subapically and one long bipinnate seta.

Fourth swimming leg (fig. 7b) with praecoxa, coxa as in
P,. Basis with one smooth outer seta. Exopod three-seg-
mented. Expl 2x as long as wide, without inner seta, with
outer bipinnate spine, apically with frill, row of spinules
along outer margin, armed with row of strong spinules on
anterior surface proximally. Exp2 with the same length and
ornamentation as first segment, but with one inner plumose
seta. Exp3 strongly elongated, 5x as long as wide, 2x as long
as exp2, with spinules and setules along outer and inner
margins, two bipinnate apical setae, one outer spinform
seta and one bipinnate outer spine subapically. Endopod
reaching proximal 1/3 of exp3, and ornamentation as in P;,
except for enp3 without inner seta. Exopod measuring 75%
of entire length of this swimming leg; length of three-seg-
mented endopod measuring 80% of exopod length.

Fifth leg (fig. 8a) biramous, surface unornamented, with
large, broad baseoendopod, and ovoid exopod. Baseoendo-
pod with long slender outer basal seta on short setophore.
Endopodal lobe extending to middle of exopod, armed with
four stout spiniform elements (two inner spines of equal
lengths and two apical bipinnate setae of equal lengths).
Exopod ovoid, 1.1 times as long as wide, armed with five
elements: (from inner to outer) first innermost seta strong
and bipinnate; second (apical) longest, strong, bipinnate;
third (apical) shorter, smooth; fourth outer seta shortest,
smooth; and fifth outer seta long and smooth. Length
ratio of exopodal armament elements, from inner side:
1:1.42: 1.3:1.14: 1.6.

Sixth leg (fig. 4e) a small cuticular plate fused to somite,

armed with one plumose outer seta and one longer smooth
inner seta.

M ale (based on allotype) (figs. 8—9).

Measurements. Body length 0.39 mm.

Habitus. Cylindrical, segmentation, proportions of pro-
some/urosome, ornamentation of prosomites, colour and

nauplius eye as in female. Body length/width ratio 4.3 in
dorsal view.

Sexual dimorphism expressed in urosome with six
somites (genital somite and first abdominal somite not

fused), antennula, caudal rami, basipodite of first swim-
ming leg, endopod of second swimming leg, distal article
of exopod of third swimming leg, and fifth leg. Antenna,
mandibula, maxillula, maxilla, maxilliped, and anal oper-
culum as in female.

The first abdominal somite (fig. 8¢c—8d) ornamented
with two pairs of dorsal sensilla and two ventral sensilla
and two pores.

Genital somite (fig. 8c—8d) 1.75x as wide as long (dorsal
view), ornamented with two pairs of dorsal sensilla and pair
of ventral pores at base of sixth legs. Ovoid spermatophore
placed inside genital somite.

Third urosomite (fig. 8c—8d) not fused to second (gen-
ital) urosomite ornamented with two sensilla dorsally and
ventrally. Remaining abdominal somites and anal somites
similar to female.

Caudal rami (fig. 9a—9b) shorter than anal somite, 1.25x
as long as wide in ventral view (fig. 9¢), with space between
rami equal to % width of one ramus, with fine hairs on the
inner corner only in its distal part. Each ramus with two
ventral pores, and distal end of ramus armed with row of
four spines at base of apical setae ventrally. Lateral prox-
imal leaf-shaped seta modified as strong spine, smooth,
equal to length of ramus. Lateral distal seta very slender,
inserted slightly ventrolaterally at base of lateral proximal
spine and longer than ramus. Inner apical seta short and
smooth. Dorsal seta slender, inserted at two thirds of ramus
length, triarticulate, longer than ramus.

Antennula (fig. 9d) sexually dimorphic, strongly genic-
ulate, nine-segmented, half as long as cephalothorax, with
geniculation between fourth and sixth and seventh. Aes-
thetasc on segment 4 well developed, reaching beyond tip
of segment 9 and fused with neighbouring seta at base;
aesthetasc on segment 9 shorter and fused with two neigh-
bouring setae at base, forming acrothek.

First swimming leg (fig. 9¢), coxa ornamented with row
of spinules along outer margin. Basis modified, with bip-
innate outer spine, and inner surface modified as strong
spiniform chitinous extension. Inner spine on basis, strong,
unipennate without spinules at its base, and slightly longer
than distal spiniform process of basis.

Second swimming leg (fig. 9f) sexually dimorphic, endo-
pod two-segmented. First endopodal segment about 1.2x
as long as wide, with row of spinules along inner margin.
Second and third endopodal segments completely fused,
with part of inner margin shaped into rounded lobe, with
one smooth inner seta, and with outer distal corner pro-
duced into long, blunt spiniform process, one smooth seta
with forked tip near distal margin on posterior surface, one
thin smooth subapical seta and one long apical seta on dis-
tal half.

Third swimming leg — first and second exopodal seg-
ments similar to female, except for anterior surface of exp3
(fig. 92) with broad hyaline spine on inner margin, closely
adpressed to segment, reaching distal margin of exp3. Some
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Fig. 6. Schizopera parapontica sp. n., female, holotype: a — first swimming leg, b6 — second swimming leg. Scale bars 40 um
Puc. 6. Schizopera parapontica sp. n., caMKa, TOJIOTUIT: @ — TiepBasi TUlaBaTesibHasi HOTa, 8 — BTOpas IJ1aBaTesibHasi Hora.

MacmtabHble TuHeRKU 40 MKM

authors have interpreted this hyaline structure on exp3 as
an enlarged tubular pore (Karanovic, Cho, 2016; Karano-
vic, McRae, 2013; Karanovic et al., 2015). First and second
exopodal segments of third leg similar to female.

Fifth legs (fig. 8b) with exopod and baseoendopod sepa-
rate. Seta on outer margin of bascoendopod long, smooth.
Baseoendopods fused to each other basally, with two
pores. Endopodal lobe trapezoidal, extending to middle

of exopodal lobe, armed with two strong bipinnate apical
spines on distal margin, inner spine longer than outer. Ex-
opod free, armed with five elements, of which the second
(from inner to outer) longest and bipinnate, and fourth and
fifth are shortest. Length ratio of setae from innermost to

outermost: 1: 2.5:2.5: 0.5:0.75.
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Fig. 7. Schizopera parapontica sp. n., female, holotype: a — third swimming leg, b — fourth swimming leg. Scale bars 40 um

Puc. 7. Schizopera parapontica sp. n., caMka, TOJJOTUIT: @ — TPEThs IJIaBaTeJibHasl HOTa, 6 — YeTBepTasl TiaBaTe/ibHasl Hora.

MacmrabHble TuHeKU 40 MKM

Sixth legs (fig. 8d) represented by pair of small, asym-
metrical, unarmed and unornamented cuticular plates
fused to somite, left plate more developed.

Bionomy. An interstitial species inhabiting coarse to
medium-grained sandy sediments from the Varna Bay, on
the Black Sea, Bulgaria.

Distribution. At present, Schizopera parapontica
sp. n. is known only from Varna Bay, in the interstitial of
the beach in the city of Varna and the beach in the Galata
district of Varna, Bulgaria.

Affinities. Schizopera parapontica sp. n. shares
a number of morphological characteristics with known
species of the genus Schizopera that have elongated cau-
dal rami and a lateral proximal seta leaf-shaped, with dif-
ferent sizes in individual species. Relatively similar caudal
rami shapes to that of S. parapontica sp. n. occur in the
following five species: Schizopera pontica Chappuis, Ser-
ban, 1953, described from the Romanian Black Sea coast;
S. langi Petkovski, 1954, described from the Adriatic Sea,
Croatia; S. minuta Noodt, 1955 from the sandy beach of
the French Biscay coast; S. bradyi Soyer, 1974, from the
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Table 1. Setal formula of swimming legs P,—P;

Ta6muma 1. @opmyra MmeTUHOK MiaBaTeabHbIX HOT P—P;

Leg P, P, P, P, P,
Coxa 0-0 0-0 0-0 0-0

Basis I-1 1-0 1-0 1-0 1
Exopod 1-0,1-0,11.2.0 | 1-0,1-1,11.2.0 | 1-0,1-0,11.2.0 | 1-0,1-1, I1.2.0 4
Endopod 1.0 LLI 0.1 121 11 LLI 11 0.L1 5

Roman numbers — spines.
Arabic numbers — setae.

Kerguelen Archipelago, . soyeri Kunz, 1979. (Chappuis &
Serban, 1953; Petkovski, 1954; Noodt, 1955; Soyer, 1974,
Kunz, 1979).

Schizopera parapontica sp. n. is closely related to S. pon-
tica, which has a similar arrangement of the caudal rami
and setal formula of P,—Ps, but the two species can be dis-
tinguished by several characters. Schizopera pontica was de-
scribed from the interstitial of the beach at Agiga near Con-
stanza on the Romanian Black Sea coast. Unfortunately,
the description of S. pontica is very brief, lacks detail, and
includes only two drawings, of the female caudal rami and
the fifth pair of swimming legs. The description lacks the
structure of the integument and of the mouthparts, which
are important microcharacters in the taxonomy of har-
pacticoids together with the structure of the somite integ-
ument, sensilla and pores, as well as the ornamentation of
the swimming legs.

Outside the Black Sea, S. pontica is recorded in the in-
terstitial of the Gulf of Saros, Aegean Sea, Turkey (Metin
et al., 2022). Their report provides information only on the
locality, with no illustrations of morphological features. At-
tempts to obtain information from the authors of the pub-
lication about the setal formula of the swimming legs were
unsuccessful.

Marinov (1974), examining the groundwater of the
beach in the Varna Bay region, Bulgaria, discovered a spe-
cies of Schizopera that he identified as 5. pontica but which
showed several differences in the setal formula of the swim-
ming legs from the original description. He considered
these differences to be an omission in the description of the
species. According to Marinov, this case involves two iden-
tical species that have elongated caudal rami and a modi-
fied lateral proximal seta, but without taking into account
the different armament of the segments of the swimming
legs. Marinov (1974) make a description of S. pontica from
the Bulgarian Black Sea coast provides only illustrations of
the swimming legs P,—P; and the caudal rami, without il-
lustrating the mouthparts and important microcharacters
in harpacticoid taxonomy.

The specimens described herein are from a second
locality in groundwater near the beach in the Galata dis-
trict of Varna and are identical to the specimens described
by Marinov. This indicates that the differences identified
in the armament of the swimming legs from the original

description of S. pontica are stable morphological charac-
teristics, which, if they existed in the Romanian specimens,
could not have been overlooked in the initial description
of the species. Schizopera parapontica sp. n. shares sever-
al morphological features with S. pontica that are present
in only a few members of the genus, specifically the elon-
gated caudal ramus with leaf-shaped lateral proximal seta,
the P, exopod with five setae, and the armament of P,—P,
exopod, P,exp3; but also possesses morphological char-
acteristics by which the two species can be distinguished.
Schizopera parapontica sp. n. differs from S. pontica by the
armament of P,enp3 in the female, armed with three se-
tae, whereas S. pontica has two setae on this segment. In
the new species, the P,enpl lacks an inner seta, compared
with one seta in S. pontica; P,enp3 bears four setae, com-
pared with two in S. pontica; and P,enp3 bears two setae,
compared with three setae in S. pontica. Schizopera para-
pontica sp. n. clearly distinguished by the armament of the
P,exp2 of the female, bearing one inner seta compared to
no seta in S. pontica. In the new species, the P,enp3 bears
four setae, compared with two in S. pontica; and P,enp3
bears two setae, compared with three setae in S. pontica.
In the new species, the P;endopodal lobe is armed with
four stout, spiniform elements (two inner bipinnate spines
of equal length and two apical bipinnate setae of equal
length), compared with four setae of which the two inner
bipinnate setae are of different lengths and two apical setae
of which the inner one is longest, bipinnate and the outer
also bipinnate one is shorter in S. pontica. In the new spe-
cies, the Psexopod bears five setae, of which the first is bip-
innate and the fourth smooth (from inside to outside), and
the third smooth and fifth smooth setae are equal in length,
the second bipinnate seta is the longest; compared with the
S. pontica P, with five setae of which the first is short and
bipinnate, the second bipinnate and the third smooth are
equal in length and the fourth and five smooth setae are
equal in length. Schizopera parapontica sp. n. is similar to S.
pontica, particularly in the morphology of its caudal rami,
but differs in the presence of fine hairs on the inner corner
only in its distal part, vs. a row of hairs along the entire
length of the inner margin in S. pontica. In the new species,
the free margin of the anal operculum has short, fine hairs
(barely noticeable under high magnification) vs. a smooth
margin in S. pontica.
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Fig. 8. Schizopera parapontica sp. n., female, male: a — fifth swimming leg, female; b — fifth swimming leg, male; ¢ — urosome,
dorsal male; d — urosome, ventral male. Scale bars, um: a — 40; b—d — 50

Puc. 8. Schizopera parapontica sp. n., camka, camell: a — TsITas MJjaBarejibHas Hora caMKu; b — MsTasl riaBaTejibHasl Hora
caMlia; ¢ — ypocoMa, qopcajibHasl 4acTh camia; d — ypocoMa, BeHTpaIbHas 4acTh caMiia. MaciuraGHble TMHENKY, MKM:

a—40; b—d — 50

The description of the male of S. pontica mentions only
the variation in the size of the caudal rami, and the lateral
proximal leaf-like seta modified into a normal, long spine;
P,enp two-segmented, with a large apophysis; without pro-
viding information about P,exp3 and the presence of a hy-
aline spine on the inner side of the segment.

The morphological affinities of the new species with 5.
minuta Noodt, 1955 are clear, with respect to the armament

of the P,—P, swimming legs and the modified lateral prox-
imal seta on the caudal rami in female specimens. Despite
the presence of similar characters, the new species has
characters that distinguish it from S. minuta. The differ-
ences concern the armament of P,exp2 (without inner seta
in the new species vs. one inner seta in S. minuta); exo-
pod Py in the female (five setae in the new species vs. six
in S. minuta); ornamentation of the caudal rami in females
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Fig. 9. Schizopera parapontica sp. n., male, allotype: a — preanal, anal urosomite and caudal rami, dorsal; » — anal urosomite
with operculum and caudal rami, dorsal; ¢ — caudal ramus, ventral; d — antennula; e — praecoxa, coxa and basis of first
swimming leg; f — endopod of second swimming leg; g — third exopodal segment of third swimming leg; # — spermatophore.

Scale bar 50 um

Puc. 9. Schizopera parapontica sp. n., camell, aJUIOTUI: @ — TIpeaHATbHBIN, AHAIBHBIN YPOCOMUT W XBOCTOBEIE BETBH, IOP-
cajJbHasl CTOPOHA; b — aHaJIbHBII YPOCOMUT C OMEPKYIYMOM U XBOCTOBBIMU BETBSIMU, TOPCATbHASI CTOPOHA; ¢ — XBOCTOBAsI
BETBb, BEHTpaJIbHAsI CTOPOHA; d — aHTEHHYJIA; e — MPEKOKca, KOKca M OCHOBaHWe TIepBOM IIaBaTeIbHON HOTH; f — 9HIO-
1071 BTOPOI TUIAaBaTeIbHOW HOTH; g — TPETUI 9K30TIONATbHBIN CETMEHT TPeThell TUIaBaTeNIbHOW HOTH; /i — criepMaTtodop.

MacirabHbie TuHeku 50 MKM

(only the distal part of the inner corner covered with fine
hairs and four spinules at the base of the apical setae in the
new species vs. a continuous row of fine hairs along the en-
tire length of the inner margin and at the base of the apical
setae in S. minuta); length of the caudal rami (1.8 times as
long as wide in the new species vs. 2.5 times as long as wide
in S. minuta); ornamentation of the anal operculum (with
short fine hairs in the new species vs. smooth in S. minuta);
and length of the P,endopod (longer than the exopod in
the new species vs. shorter than the exopod in S. minuta).

The differences observed between male specimens of
S. parapontica sp. n., and S. minuta include the length of
the caudal rami (1.2 times as long as wide in the new spe-
cies vs. 1.5 times as long as wide in S. minuta); the orna-
mentation of the caudal rami (inner distal corner with fine
hairs and four spinules at the base of the apical setae in the
new species vs. inner margin entirely covered by fine hairs,
including at the base of the apical setae in .S. minuta); or-
namentation of the anal operculum (with short fine hairs
in the new species vs. smooth in S. minuta); anal somite

(ventrally with a row of spines at the base of the caudal rami
in the new species vs. no such row of spines in S. minuta);
ornamentation of the anal operculum (with short fine hairs
in the new species vs. smooth in S. minuta); anal somite
(ventrally with a row of spines at the base of the caudal rami
in the new species vs. no such row of spines in S. minuta);
lengths of P; exopodal setae in males (inner seta spiniform,
bipinnate, in the new species vs. short, fine and smooth in
S. minuta; second seta strong, bipinnate, longest, third seta
thin, equal in length to second seta, smooth; fourth and
fifth setae short, equal in length and bipinnate in the new
species vs. first seta short, smooth, second seta normal, bip-
innate, third seta bipinnate and shorter than second, fourth
seta shortest, thin and smooth, fifth seta longer than fourth
seta, smooth in S. minuta).

Differences are also observed in the length and orna-
mentation of the P, endopod in males (first segment twice
as long as wide, with a row of spinules on the inner side vs.
1.6x as long as wide, without spinules on the inner side in
S. minuta).
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Table 2. Morphological differences among six species of Schizopera (females only)

Tadmua 2. Mopdoiaoruyeckue pa3adyusi MKy 1eCTbio BUIaMu Schizopera (TOJIBKO CAMKM)

Characteristic p arcszg Oﬁnca pontica minuta brady langi soyeri
Caudal ramus length/width 1.8x 2x 2.5x 4x 1.6x 1.8x
Ornamentation on inner Partially hairy hairy hairy hairy hairy
margin of caudal rami hairy
Shape of lateral seta 11 Leaf-shaped | Leaf-shaped | Leaf-shaped | Leaf-shaped | Leaf-shaped | Leaf-shaped

Number of setae and spines
P,—P,exp3 4.4.4 4.4.4 4.4.4 4.4.4 4.4.4 4.4.4
P,—P,exp2 1.0.1 0.0.1 1.1.1 1.1.1 1.1.1 1.1.1
P;—P,enp3 3.2 3.3 3.2 3.1 3.2 4.3
P,—P,enpl 0.1.1 0.1.1 0.1.1 0.1.1 0.1.1 0.1.1
P, baseoenp — exp 4/5 4/5 4/6 4/5 4/5 4/6
Relative length of segments
P,enpl length/width 3x ? 3.5x 4x 4x 2x
Relative length of enpl to Middle of | End of exp3 | Middle of Middle of Middle of | End of exp2
exp of P, exp3 exp3 exp3 exp3

Schizopera parapontica sp. n. is closely related to S. lan-
gi Petkovski, 1954, described from two female specimens
from the coastal groundwater of Rijeka, North Adriatic
Sea, Slovenia. The similarity between the two species is
expressed in the structure of P,exp2, and P,—P,enp, Ps,
and the structure of the caudal rami with a lateral proximal
seta in the shape of an elongated leaf. The differences con-
cern the rostrum length (reaches the middle of the second
antennula segment in the new species vs. longer than the
second antennula segment in . langi); the number of setae
on P,enp3 (three setae in the new species vs. two setae in
S. langi), similar to this armament in . pontica; number of
inner seta on P,exp2 (absence in the new species vs. one
inner seta in S. langi). Differences are also observed in the
different length and width of the baseoendopod and exopod
of the fifth swimming leg in the female specimens (1.5x as
long as wide in the new species vs. 1.14 in S. langi); exo-
pod (1.3x as long as wide in the new species vs. 1.6 times in
S. langi); shape of the exopod (ovoid in the new species vs.
elongated in S. langi); the different lengths of setae on the
P; endopodal lobe in the female (two inner strong spini-
form setae of equal lengths, and two apical bipinnate setae
of equal length in the new species vs. two smooth inner se-
tae of different lengths, and two apical bipinnate setae of
different lengths in S. langi); length of caudal rami (1.8x
as long as wide in the new species vs. 1.6 times in S. langi);
shape of the lateral proximal seta (leaf-shaped, widened at
the base in the new species vs. narrower and elongated leaf-
shaped in S. langi).

Schizopera parapontica sp. n. approaches S. bradyi Soy-
er, 1974, collected in the subterranean littoral waters of the
Kerguelen Archipelago (French Southern Territories). The
similarity between the two species is in the structure of ex-
opod P,, P, and P, and endopod P,—P;, and the caudal

rami with a leaf-shaped lateral proximal seta. Despite the
marked similarity between the two species, they possess
distinguishing morphological features. The urosome is dor-
sally and ventrally smooth in the new species vs. dorsally,
it is very rich with numerous spinules, and ventrally, only
three rows of fine spinules in S. bradyi. Differences include
the armament of the P,exp2 (no inner seta in the new spe-
cies vs. presence in S. bradyi); number of setae on P,enp3
(two in the new species vs. three in 5. bradyi); number of
setae on exopod P;in the female (five in the new species
vs. six in . bradyi); size of the caudal rami (1.8x as long
as wide in ventral view in the new species vs. five times in
S. bradyi); ornamentation of caudal rami (dorsally and
ventrally smooth in the new species vs. dorsally with very
fine, dispersed spinulation, forming veritable combs in .S.
bradyi). Schizopera parapontica sp. n. has normally devel-
oped apical setae on the caudal rami, in contrast to much
shorter caudal setae in S. bradyi, which are widened at the
base and are part of normally developed apical setae. Other
differences include the number of setae on the exopod of
the mandibular palp (two bipinnate setae of equal length in
the new species vs. one smooth seta in S. bradyi); number
of setae on the endopod of the mandibular palp (seven in
the new species vs. six in 5. bradyi); number of setac on the
maxillular basis (six in the new species vs. seven in \S. brad-
vi); length of P, endopod (3.3x as long as wide, reaching
middle of segment exp3 in the new species vs. three times
as long as wide, not reaching middle of segment exp3 in S.
bradyi); length of the P, endopod (longer than the exopod
in the new species vs. shorter than the exopod in S. bradyi);
length of the P;endopod (equal to the exopod in the new
species, vs. shorter than the exopod in S. bradyi). The syn-
coxa of the maxilliped is armed with three pinnate setac on
the inner distal corner in new species, vs. two in . bradyi.
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The new species resembles S. soyeri Kunz, 1979,
described from the littoral of the Azores (Kunz, 1979).
However, the new species is easily distinguishable
from S. soyeri by the absence of an inner seta on the
P,exp2, which is present in S. soyeri. Furthermore, the
P,enp3 has three setae in the new species vs. four setae
in S. soyeri. These two species can be easily differen-
tiated by the armament of the P,enp3, with two setae
in the new species vs. three setae in S. soyeri. Further
differences from S. soyeri are the shape and length of
the caudal rami, the ornamentation and size of the cau-
dal apical setae, which in S. soyeri are short, widened at
the base, which indicates that these are part of normally
developed apical setae. A similar length of the apical
setae is also observed in S. bradyi Soyer. The length/
width ratio of P,enp!l of the new species is more than
3.3 times whereas it is 2.2 times in . soyeri. The length
of the P,enp1 reaches the middle of the exp3 in the new
species, vs shorter and not reaching the end of the exp2
in S. soyeri. Other differences between the two species
are as follows: (1) in S. parapontica sp. n., the Psexp has
five setae but there are six setae in S. soyeri; (2) P,enp
longer than the exopod in the new species vs. equal to
the length of the exopod in S. soyeri; (3) P;enp equal
to the exopod in the new species vs. shorter in S. soy-
eri; (4) P,enp does not reach the middle of exp3 in the
new species vs. reaches the middle of exp3; (5) the new
species has hairs along the inner distal margin of the
caudal rami and four spines at the base of the apical se-
tae vs. hairs along the entire length of the inner margin
but without spines at the base of the caudal rami and
a row of small spines on the surface of the rami in the
distal part.

Key to the species of Schizopera recorded in the Black Sea

The proposed key includes the characters of female
specimens only, because males of Scizopera kunzi, S. pet-
kovskii and S. arenicola are as yet unknown.

1. Pienp three-segmented...........c.ccccceerviieiinincinnnn. 2
P enp two-segmented............ccceveereennnne S. chaetosa

2. Psenp two-segmented..........ccooveeeinieeninenneneeennene 3
P,enp three-segmented............ccocuevneienieniceneenens 4

3. P,enpl with inner seta..............cccoceeee S. varnensis
P,enpl without seta.........c..ccoeeeevuienneenne S. arenicola

4. Psenp with five setae..........ccoeeeveeennenee. S. petkovskii
P.enp with four setae........cococeeenencnnincnccnicne 5

5. Pyenpl with seta.......ocooeoeeiiiniiiiinnna, S. pontica
P,enpl without Seta.........cccevverieriiiiniee e 6

6. Pyenp3 with two setae..........cocevveevericnennenn S. kunzi
Pienp3 with three setae..........cocceeoveenenenccciiens 7
Psenp3 with four setae.........cccoveeivieeeenecniircrenene 11

7. Psenpl without seta......c..ccceevveenieencnne. S. jugurtha
Pienpl withseta.......ocoooieiiiiiiiiee 8

8. P,enp3 with three setae..........ccccccoeeeeunenne S. borutzkyi
P,enp3 with four setae.. ..o, 9

9. P,enp3 with three setae..................... S. meridionalis
P,enp3 with two setae........c.ccoceveeenencncncciciecnes 10

10. Pyexp2 with seta.........cooeeeviinieiniiieceenee. S. langi
P,exp2 without seta.................... S. parapontica sp. n.

11. Psenpl without seta.........cccecevevveieencncniecncneeenne 12
Pienpl with seta........cocooveiieiinieniiiencineeeee, 13

12. Caudal rami 1.25 times ae long as wide.........
............................................................ S. neglecta
Caudal rami square..........ccceeeeeennneen.. S. grimalschii

13. Psexp With SIX SEtae........cocveevereenienieiciiirieneee 14
Psexp with five setae..........ccoeveeeiieennnen. S. brusinae

14. Pienpl equal of eXp2.......ccccceverveenncnnnn S. clandestina
P,enpl equal of exp3........ccccevvvvverecnnnn. S. compacta
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O Xykax-imcroenax rpynnbl binhanus pona Iphimoides Jacoby,
1883 (Coleoptera, Chrysomelidae, Eumolpinae)

I1.B. Pomannos!, A.T. Moceiiko> *

'Pycckoe snmomonoeuueckoe o6uecmso, C.- [lemep6ype, Poccuiickas Dedepayus
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Annomayus. OnicaHbl 1Ba HOBBIX BUIA XXYKOB JIUCTOEnOB: Iphimoides levnikandrovichi Romantsov et
Moseyko sp. n. u3 FOxxHoro BeetHam u 1. pseudobinhanus Romantsov et Moseyko sp. n. u3 CeBepHOro
BretHama. B coctaBe pona Iphimoides BbineneHa rpynmna BUIOB binhanus co CXOOHBIMU MPU3HAKAMMU:
KpyIHoe (60Jjiee 6 MM) TeJIO C YePHO-CUHUMU HAIKPBUILIMU; YCUKUA HUTEBUIHBIE, IEpEIHNE Kpas 00-
KOBBIX BETBEU MepeIHETPYAN OUCHB C1a00 BBIMYKIIbIC; TIEPEIHECITMHKA ¢ TOYKAMU ABYX TUIIOB (MEXKIY
TMOBOJIBHO PEIKMMU U CPABHUTEIIFHO KPYITHBIMM TOUYKAMU pa30pocaHbl O9eHb MEJIKHUE JOTIOJTHUTEIb-
HbIC TOYKHN); TIMTUINI ¢ YETKO BBIPAXXEHHOU CpeNMHHON 00PO3IKOIT; MpennocaeIHI BUIUMBIil BEH-
TPUT OpIOIIKa y caMmlia ¢ ABYMsI MPOAOJbHBIMU KUJISIMU B cepenrHe. CocTaBiieHa onpeneauTe/bHas Ta-
OJIVILIBI TSI BUIOB 3TOM TPYITIBI, IPUBEACHBI M300pakeH!UsT X BHEIIHErO BMAA M ITOJIOBOTO ariapara.
Iphimoides binhanus Pic, 1928 BriepBble yka3aH U3 MbSIHMBI.

Karoueswie crosa: Iphimoides binhanus, HoBblit Bua, BbeTHaM, MbssHMa

Qunancuposanue. Padbora A.T. Moceiiko BbIITOTHEHA HA OCHOBE KOJIIEKIIMU 300JI0TMYEeCKOro MHCTUTY-
ta PAH B pamkax Temsbl rocynapctBeHHoro 3amanust Ne 125012901042-9.

Konghauxkm unmepecos. ABTOpBI TaHHOU pabOTHI AEKJIAPUPYIOT OTCYTCTBHE SIBHBIX U TTOTEHIIMATbHBIX
KOH(DJIMKTOB MHTEPECOB, CBA3aHHBIX C MyOJMKALIMEil TaHHOM CTaThU.

Cobarodenue smuueckux cmandapmos. B maHHOI paboTe OTCYTCTBYIOT MCCIICIOBAHMS YeJIOBEKA VJTH K1 -
BOTHBIX, COOTBEeTCTBYIOIIMX KpuTepusiM JupekTusel 2010/63/EU. CooTBeTcTBUE MCCISIOBAHUST MEX-
JTyHApPOJIHBIM 3TUYECKUM CTaHIapTaM noaTeepxkneHo Komuccueii mo 6umoatuke MexxpernoHaabHO
o011IecTBEeHHOI opranu3anuu Pycckoe sHTOMOOrnyeckoe o0IIecTBO (BBIMUCKA U3 IIPOTOKOJIA 3ace-
nanus Komuceun — 3akmodenue Ne 4, ot 10 mapra 2026 1.).

Braao asmopos. 50% KaxIbIM aBTOPOM.

braeodaprocmu. ABTOpBI BhIpaXaloT 0JarogapHOCTh BCEM KoOJLIeraM, TPea0oCTaBUBIIMM AOCTYIT K U3-
VYEHHBIM KOJUIEKUMSIM. ABTOPHI TaKXKe BbhIpaxkaloT UCKpeHHIowo OnarogapHocTth H.I. Kacatkuny
(PoctoB-Ha-JloHy), KOTOpbIit TpeaocTaBu coopaHHbIit UM B xone akcrneauuu BHUUKP Bo BreTHa-
Me Matepual 1o cemeiictBy Chrysomelidae.

Cevinka onsa yumupoeanus: Pomanuoe I1. B., Moceiiko A.I. O Xykax-i1ucroenax rpynmnsl binhanus poaa

Iphimoides Jacoby, 1883 (Coleoptera, Chrysomelidae, Eumolpinae) // 3oomornueckuii xxypHan / Russian
Journal of Zoology. 2026. Tom 105. Ne 8. C. 40—52. https://doi.org/10.7868/S3034545626080038
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On Leaf Beetles of the binhanus Group of the Genus Iphimoides
Jacoby, 1883 (Coleoptera, Chrysomelidae, Eumolpinae)

P.V. Romantsov', A.G. Moseyko® *

"Russian Entomological Society, St. Petersburg, Russian Federation
2Zoological Institute RAS, St. Petersburg, Russian Federation
* e-mail: chrysolesha@mail.ru

Abstract. Two new species of leaf beetles are described: Iphimoides levnikandrovichi Romantsov & Moseyko
sp. n. from southern Vietnam and /. pseudobinhanus Romantsov & Moseyko sp. n. from northern Vietnam.
Within the genus Iphimoides, a group of binhanus species with similar characters is distinguished: a large
(over 6 mm) body with blackish-blue elytra; filiform antennae; anterior margins of the lateral branches of the
prothorax very slightly convex; pronotum with two types of punctures (very small additional punctures are
scattered between fairly sparse and comparatively large punctures); pygidium with a distinct median groove;
and the penultimate visible abdominal ventrite in the male has two longitudinal keels in the middle. A key
to the species of this group has been compiled, and images of their appearance and reproductive systems are
provided. Iphimoides binhanus Pic, 1928, is recorded from Myanmar for the first time.

Keywords: Iphimoides binhanus, Myanmar, new species, Vietnam
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Original Article

Pa6ota ocHoBaHa Ha coopax .I. Kacarkuna, coe-
JIAaHHBIX B 10XkHOM BreTHame B 2024 romy B Xoe 9KCIIe-
oy BHUUMKP, a takke Ha pe3yiabratax M3y4eHUs
TUIIOBOTO 3K3eMIuisipa Iphimoides binhanus Pic, 1928,
XpaHserocs B HaumoHanbHOM My3ee eCTeCTBEH-
Hoit uctropuu (ITapux), n MaTepurana U3 KOJJJIEKLUI
3oonoruueckoro uHcturyra (Cankr-IletepOypr),
KoponeBcKkoro MHCTUTYTa €CTECTBEHHOM MUCTOPUU
(Bbproccenn) nu HauuonanbHoro mysest (I1para). Mc-
clieloBaHUEe OOHAPYXXEHHBIX 3K3EMILISIPOB MO3BO-
JIUJIO BBIAEIUTHh HOBYIO BUIIOBYIO TPYIINy B COCTaBe
pona Iphimoides, onucath ABa HOBBIX JUISI HAYKU BUJA,

© Romantsov P.V., Moseyko A.G., 2026
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a TaKXXe YTOYHUTH TAKCOHOMMUYECKUI CTATyC ¥ MOP-
(osornyeckre xapakKTepUCTUKU paHee OIMMCaH-
HBIX BUIIOB.

]__IJ'ISI MECT XpaHCHMHA MaTcpurala NCITOJb30BaHbI
cacayromue 0003HaYECHUS:

IRSNB — KoposeBckuii MHCTUTYT €CTeCTBEHHOI
ucropun, bproccenb, benbrus;

MNHN — HaumoHaJlbHBIM My3€eil eCTeCTBEHHOM
ucrtopuu, [Mapmx, Opannusg;

NMP — HauuoHanbHbiii My3seit (ITpara);
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PR — xomnexknuga II.B. Pomanmosa, CaHKT-
ITerepOypr, Poccus;

ZIN — 3oonoruueckuit unctutyt PAH, CaHkr-
ITetepOypr, Poccus.

doTorpacpuu radburyca KYKOB BBIITOJHEHBI
T1.B. PoMaHIIOBBIM C TTOMOIIBIO IU(MPOBOI KaMephl
Canon EOS80D c oobektuBom Canon EF 70-200mm
f /4.0L IS USM. [lng ¢ororpacuii rabutycoB cucre-
Ma ObLIa JOTIOJTHEHA MHBEPTUPOBAHHBIM 0O BEKTUBOM
Olympus OM-System Zuiko Auto-T 100 mm /2.8, nis
¢ororpadmii anearyca — MHBEPTUPOBAHHBIM O0OBEK-
tuBoM Canon EF-S24mm F/2.8 STM. Bce ¢dotorpa-
¢uu coenaHbl MOCIOMHBIM METOAOM; M300paXKeHNs,
BBITIOJIHEHHBIE B Pa3HBIX (DOKAJNBHBIX TIOCKOCTSIX,
00BeNMHEHBI C MCTOb30BAHNEM TIPOTPAMMHOTO 00¢-
crieueHus Zerene Stacker Professional 1.04. @otorpa-
(pum raburyca cuntuna Iphimoides binhanus Pic, 1928
caenadbl A.I. Moceiiko.

Bce uaMmepeHus NpoOBOIUIINCH C MCTIOIb30BAaHUEM
OKYJISIDHOI CETKM, YCTAHOBJIEHHOM Ha CTEPEOMUKPO-
ckone MBC-20. Pazamepnsl aHTeHHOMEPOB JaHBI B yC-
JIOBHOM MaciuTade, equHuiia coorBercTByeT 0.025 MM.

TAKCOHOMMNYECKAA YACTb

Iphimoides Jacoby, 1883 — cpaBHUTeIbHO HEOOb-
moit pox nmoncemeiicrea Eumolpinae, pacnpoctpa-
HeHHbIU B FOro-BocTouHoii A3uu M BKJIIOYAIOIIUMA
Ha TaHHBIA MOMEHT 7 BUAOB (B TOM YHCJIEe 1Ba HOBBIX
BUZA, ONTMCAHHBIX HUKE).

N3 knaccudecknx padoT, BaXKHBIX 7151 TOHUMaHUS
noacemeiictea Eumolpinae, CTOUT yIOMSIHYTh Onpe-
nenaurtenu KykoB-auctoenoB Kuras u Kopeu (Gressitt,
Kimoto, 1961), Munokutas (Kimoto, Gressitt,
1982), kartanor xykoB-auctoeno Oro-BocTouHoii
Asuun (Kimoto, 1985), a Takxe paboty Mensenesa
(Medvedev, 2004), B KOTOpOI1 eCTb omnpeaeanTe/IbHas
tabnuua “Colaspoides -nmonooHbIX” pogoB. Hemocpen-
CTBeHHO pony Iphimoides nocssineHa padota JI30iis
(Zoia, 2004), B KOTOpOI1 IIpUBEAEH CIIMCOK BCEX U3-
BECTHBIX Ha TOT MOMEHT TIPEICTaBUTENICH 3TOTO pona.
Borpochl TAKCOHOMUHY M pacTIpOCTpaHEHUST TIpeacTa-
BUTEJIEH 3TOTO pola TakxKe 0OCyKIaanch B paboTax
PomannoBa nu Moceiiko (Romantsov, Moseyko, 2019;
Romantsov, 2025).

IIpu pabore ¢ My3eMHBIMM KOJUIEKLUSIMU HaMU
ObLI0 OOHAPYXKEHO, YTO DK3EMILISIPHI, OIIpeaesseMble
Kak onucaHHblil u3 CeBepHoro BeetHama Iphimoides
binhanus Pic, 1928, B 1eliICTBUTEIBHOCTU OTHOCSITCS
K HECKOJIBKMM TaKCOHaM, KOTOpbIe Ha 3HAYNUTETbHOU
YacTH apeajoB CUMITATPUYHBI M 00Pa3yIOT KOMILIEKC
CXOIHBIX APYT C IPYTOM BUIOB. DTH BUIBI 0OCYXKIAIOT-
Csl HIUXE.

Ipynna Bunos binhanus

CroJa OTHOCSTCS BUIBI ¢ KPYITHBIM (OoJiee 6 MM)
TEJIOM, CHHUMU WJIN YePHO-CUHUMU HAIKPbUIbSIMU;
HUTEBUIHBIMM YCUKAMU; OYE€Hb CJIa00 BBINYKJIBIMU
MepeTHMMU KpasiMu OOKOBBIX BETBEI MepeaHEerpyau;
nepeTHEeCMHKON, MyHKTUPOBAHHOM TOYKaAMU ABYX
TUIIOB (MEXOy JOBOJBHO PEIKUMU W CPAaBHUTEIb-
HO KPYITHBIMM TOYKaMU pa30dpocaHbl OYE€Hb MEJIKHE
JIOTIOJTHUTEJIbHbIE TOYKHN); MUTUANEM C YETKO BhIpa-
KEHHOU CpeIMHHOII 0OpO3AKOI M MpeaIloCIeTHIM
BEHTPUTOM OpIOIIKa y caMlla C ABYMS IIPOOOJIbHBI-
MU KUJISIMU B cepenuHe (puc. 3a). DTta KoMOMHaIus
MPU3HAKOB SIBJISIETCSI YHUKAJIBHOI U He BCTpevyaeTcst
y IpyTuX IpencTaBuTeseii aToro pona. st onpenene-
HUS BUAOB 3TOI I'PyNNbl COCTABIEHA MPEIJIOXKEHHA
HIDKE OMpenesIuTeIbHas TabIu1ia.

Iphimoides binhanus Pic, 1928

MaTtepwuan Beernam, nposunuuss HunbOuHb,
14,19, “Vietnam Prov. Ninh Binh, Cuc-phuong,
24-26.1V.1975 L. Medvedev, Dang Dap” (ZIN); 1 &,
1 @, “Vietnam bor., Cuc-phuong, 25.5.1986 J. Macek
Igt.” (NMP); Boernam, npoBunnus Bunbhyk, 1 9,
“Vietnam N., TamDao — 900 m., 16—23.V.1992, Strnad
Jan lgt.” (ZIN); Boernam, nposunuysa Xoabuns, 3 33,
2 99 “N Vietnam Tonkin Lac Tho 1939 de Cooman
leg.” (IRSNB, 1 & ZIN); Mpsauma, npoBunuus MaH-
npanaii, “MYANMAR, Mandalay, Kyaukpadanng 6—28.
VI1.2009” (ZIN).

Tunosoit sk3emMIusip, xpaHsmuiics B MNHN,
usydyeH no ¢otorpacdusim (puc. 1lé—1e), canearaHHbIM
A.T. Moceiiko.

Auddpepenuumanbuablit nuarHos3. Ot opy-
TMX BUJIOB ATOTO BUJIOBOTO KoMmILiekca I. binhanus ner-
KO OTJIMYaeTCsl IIUPOKUMM pacriaCTaHHbIMU O0KaMu
MepeaHeCMHKY, ABYXIIBETHbIMU MOCAENHUMU YJIEHU -
KaMu yCuKoB (puc. la—1e) u gpyrumu npu3Hakamu,
yKa3aHHBIMU B OIPENeTUTEebHOM TaOIuIIe HIDKE.

PacnpoctpaHeHue. BbeTHam, MbsiHma (HO-
BO€ yKa3aHue).

Iphimoides levnikandrovichi
Romantsov et Moseyko sp. n.

MaTtepuan TIomorum camen (PR), Brernam,
nposunius Jlamaonr, “Vietnam, Da Lat, 11.979432°
108.444276° 17 062024 Leg. Kasatkin D.”. ITapatu-
nel: 1 o, BbeTHam, nposunnmsa Jlamaonr, “Vietnam,
near Da Lat, 11.899181° 108.453053° 18 062024 Leg.
Kasatkin D.” (ZIN).

OnucaHue. [onorun. Teno ylIMHeHHOE U Clier-
Ka OKpYyIJIEeHHOe T10 00KaM, cjierka BepeTeHOBUIHOE,
npuMepHo B 1.9 pa3a minHHee mupuHbl. ['o10Ba yep-
Hasl ¢ KOPUYHEBOI BepxHel ry0oif U TpeyroJbHBIM
KPacHO-KOPUYHEBBIM MSITHOM Ha AWCTaJIbHON 4acTU
(bpoHTOKIMIIEYCA; POTOBBIE OPraHbl YepHbIE. YCUKU
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Puc. 1. Iphimoides binhanus Pic, 1928, BHenrHuit Bun cBepxy (a, 6, ¢) u cHU3y (0): a, 6 — came1n] u3 HUHEOUHB; 6, ¢ — CUH-
tin. Macmrab 1 mm

Fig. 1. Iphimoides binhanus Pic, 1928, habitus, dorsal view (a, 6, ¢) and ventral view (6): a, 6 —male from Ninh Binh; 6, ¢ —
syntype. Scale 1 mm
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KOPUYHEBBIE, MOCICIHUNA YJICHUK C 3aTEMHEHHOM
anuKajJdbHON moJioBuHoM. IlepenHecnnHKa yepHas.
Horu xpacHo-KopuuHeBbIe, Janku dyepHblie. Han-
KPBLIbSI ¢ METAJIMYECKUM CUHE-3€JICHBIM OTTEHKOM.
Hwxuss cropona yepHasi, 61ectsias. BHemHuii Bug
Kak Ha puc. 2a.

losioBa Gnectsiiias; nucTaabHasi 4YacTh (PPOHTO-
KJIUIIeyca U TeMsl YMEPEHHO TYCTO MOKPBIThI MEJIKU-
MU TOYKAMU C IIarpeHeBbIMU MTPOMeEXyTKaMu. Bepx-
HsId ry0a rornepeyHasi, co ¢1ado BOTHYTBIM MEPETHUM
KpaeMm, ee MOBEepPXHOCTb MaTOBasl, MOKPbITA I'YyCTOM
ceTyaToil MUKPOCKYJIbNTYPOii; MaHIUOYIbI CpeaHe-
ro pasMepa. bazanbHas yacTtbh (hpOHTOKIUIIEyCA Clla-
00 BbINYKJIas, CO CeJaMi OKOJIOIJIa3HUYHBIX 00pO3-
JOK; 0a3ajibHasl yacTh (D)pOHTOKIUIIEYyCa COeIMHEHA
C alMKaJIbHOW YacThlO HEIIMPOKON IEePEeMBIYKOA.
JloGHBIE Oyropku cpenHero pasmepa, 6ojee Ui Me-
HEE TPEeyroJbHbIe, YMEPEHHO BBIMYKJIbIE, CUJIBHO OJie-
CTSIIIIME C OYeHb TOHKOW MUKPOCKYJBITYPOM, UeT-
KO OTpaHMYEHbI OT MOBEPXHOCTHU Ji0a Criepeau U He-
OTUeTIMBO — c3anu. Ilepembluka Mexxay Oa3albHOM
U anuKaJbHOU yacTaiMu (POHTOKJIUIEyca HUPO-
Kasi, npsimasi. [1a3a BbIMyKJIble, JOBOJBHO OOJIbIIINE,
oBasibHbBIC, B 1.34 pa3a mJiMHHEEe IIUPUHEI, C OYEHb
c/1a00i1 BIEMKOI Ha UX BHYTpeHHEM Kpae. bazanbHas
4yacTh Ji0a MeXy IJIa3aMU JOBOJIbHO HIMPOKas, MPU-
MepHO B 1.7 pa3a 1mMpe nornepevyHoro auaMerpa Iiasa
U B 2 pa3a yke IIUPUHBI TOJIOBHI ¢ Ia3amu. HukHeue-
JIIOCTHBIE LLYTTUKU JUIMHHBIE, UX BEPIIMHHBINA YJIEHUK
IUIMHHBIM, CJIeTKa BEPETEHOBUIHBINM C OCTPOM BEPILLIU--
HOM, MPUMEPHO TAKOM XK€ INUPUHbBI KaK MPEAbLIYIIUA
YJeHUK. YCUKU YMEpPeHO JIMHHbIE (TpuMepHo B 1.34
pasa Kopoue JUIMHBI Tejla); TepBble YeThIpe YJeHUKa
OJiecTsIIIME C OTASJIBHBIMU IIETUHKAMU, S-# cierka
HIarpeHeBblii ¢ TOHKUM OMYIIEHUEM, YWICHUKU Ha-
YyuHasa ¢ 6-T0 IBCTBEHHO IIaTpeHeBBIe, Oojiee TYCTO
OIyILIeHbl KOPOTKUMMU IIETUHKAMU U C OTAEIbHBIMU
JJIMHHBIMU IIeTUHKaMM; 5—10-1i YwIeHUKM cerka pac-
LIUPSIFOTCS OT OCHOBAHUSI 10 BEPIIMHBI, 11-i1 wieHuK
POMOOBUIHBIN, pacIIMPeH Tepen TPeyroabHOU Bep-
mnHou. CooTHOLIEHUE UIUHBI YIeHUKOB — 14 : 7 : 15
$16:22:24:25:22.5:22:21:23, X WUPUHBL — 7 :
5:4:45:5:6:6:6:6:6:6.5.

IlepennecnuHka npuMepHO B 1.5 pa3a mmpe cBO-
eit mauHbL. JIMCcK IepenHEeCIIMHKMN TTOKPBIT YeTKOM
MUKPOCKYJIBNTYPOU U TOUKAMMU JIBYX THUIIOB: MEXIY
KPYIHBIMU CPaBHUTEJILHO PEIKUMU (HECKOJIBKO Oojiee
TYCTBIMU 110 O0KaM U BIOJIb OCHOBaHUSI) TOUKAMM pac-
CesIHbI JOTIOJHUTEbHbBIE OYEHDb MeJIKMe TOUukU. boka
MepeaHeCTMHKY OKpYyIJeHbl (Haubosiee MUPOKUeE
MPUMEPHO MOCEPENNHE), CYKAIOTCS K MepeIHUM 1 3a-
JIHUM yTIJIaM, ¢ OTYETIMBOI BbIEMKOU Tiepe nepeaHu-
MU U 3aIHUMU yriiamu. bokoBoe okaiimiieHue nepen-
HECITMHKM yMepeHHOo y3Koe (B 2.5—3 pa3sa yxe, 4yem
JJIMHA BTOPOTO YJIEHWKa YCUKOB), C/ierka OTOTHYTOE.
TlepenHue 1IeTUHKOHOCHbBIE TTOPbI, HECYIIIUE TJTMHHYIO

cJIeTKa U30THYTYIO LIEeTUHKY, HaXOAITCS Ha OKalimJie-
HUU NepeaHero Kpasi Ha JOBOJIbHO OOJIbIIUX, CJIErKa
OCTPOYTOJIbHBIX, BBICTYIAIOIIMX BIIEPE TIEPEIHUX YI-
JIaX MepenHEeCIMHKN. 3agHue YIIbI ITepeaIHeCITMHKI
OCTpHhIe, BHICTYIAIOIINE BOOK, C OUeHb JJIMHHOM I1Ie-
TUHKOM Ha Ka>KIOM.

HoTtocTepHanbHble 1Bl TOYTU MOAXOAST K Mepe-
HUM yIJIaM TlepeJHerpyau (rTMmoMepbl O4eHb Y3KO CO-
€IMHEHBI C TIepeNHUM KpaeM TepenHerpyau). boko-
Bbl€ BETBU MEPEIHETPYIU C PEAKUMHU TOUKAMU U MOP-
IIIMHKaAMH, a TUTIOMEPbI TTOYTHU HEMTYHKTUPOBaHHbBIE,
C JUIMHHBIMU KOCBIMU MoplirHamu. [lepenHue kpas
OOKOBBIX BeTBel MepeaHerpyan o4eHb cjadbo BhIIY-
KJIbIE (3TO 3aMETHO TOJILKO MpU OOKOBOM IPOCMOTPE,
MpUY B3MISIAE CHU3Y OHU KaXKyTCsl TTIOUTH MPSIMBIMU).
Ilepennuit kpaii cTepHUTA TIEpEeAHETPYAN HE 3aTHYT
BHU3. MeXTa3MKOBBIM OTPOCTOK MEepeaHEerpyau y3-
KM ¥ IJIMHHBINA, 3aMETHO y2Ke TIepeIHUX Ta3UKOB, €T0
MOBEPXHOCTh MOKPHITA HE TYCTHIMU, TOBOJBHO KPYII-
HBIMU TOYKAMU U OTAEJIbHBIMU MEJIKMMU BOJOCKAMM.
MeXTa3uKOBBII OTPOCTOK CPEIHETPYAU MONEPEYHBbIA,
LIMPOKUI (HECKOJILKO IIMPE CPeIHUX Ta3UKOB), €ro
MOBEPXHOCTh MOYTH MIaAKasi, JULb C OTAEIbHBIMU
MEJIKUMM TOYKaMU U BOJOCKaMu. 3aqHue YIJbl Me-
pEIHECIIMHKMU OCTPOYTOJbHbIE, Tovalue. boka cpen-
He- U 3aJHEeTPY/IH, a TaKKe UX SMUCTEPHbBI U STTUMEPHI
OsecTsiiye, ¢ peIKMMUA MEJIKUMU TOYKAMU U BOJIO-
cKaMmu. 3aJHeTpyab CPAaBHUTEIbHO IJIMHHAS, 3aMETHO
JJIMHHEE OTPOCTKA CpeIHEerpyau. bproiiko Mmokpbl-
TO MEJIKOM MUKPOCKYJBNTYPOil U MEIKUMU PEAKUMU
TOYKaMM, C KOPOTKUMHU BoJIocKamu (110 O0KaMm ToJy-
MPUKATBIMU, U3OTHYTBIMU; B CPEIHEN YacTu Topya-
IIMMHU) 1 B HEHTPAJIbHOM YaCTU KaXI0To BEHTPUTA
(1Mo o6euM CTOpoHaM OT CePEAUHBI) C OTACIbHBIMU
OYeHb NJMHHBIMU U 0oJiee TOJCTBIMU TOpYALIUMU
meTuHkaMmu. IlpennocaenHuit BUIUMBINA OPIOIITHOM
BEHTPUT MMeEET JBa MPOIOJbHBIX KWUJISI MOCepearHe
(CX0XUX ¢ KWJISIMU Ha OpIOIIKE ITapaTuIla Ha puc. 3a).
[TocnaenHuit BEHTPUT B CpeIHEN YaCTU C HETITYOOKUM
MOTIEPEYHbBIM BIABJIEHUEM U MOUYTHU MPSIMbIM AUCTAJb-
HBIM KpaeM; ero O0KOBbIE CTOPOHBI He 3a3yOpEHBI.
Bup cHusy kak Ha puc. 26.

[[luTox ciaerka MpPOAOJATOBATHIN, MPUMEPHO
B 1.15 pa3a mIMHHee IMUPUHBI, C OKPYIJIEHHOM Bep-
LLIMHOM, OJeCTSIIIMI, C OUeHb TOHKOI, MOTMepeYHOM
MUKPOCKYJIBIITYPOIi, 0€3 TOUeK.

JnuHa HagKpbUIMii TpUMEPHO B 1.5 pa3a JjiuHHee
ux oO1Ieil MupuHBL U B 2.8 pa3a JIMHHEe IepeaHe-
cnuHKU. Haakpblabsi BBIMYKJIbIE, ¢ OOKOBBIMU CKaTa-
MU, IOBOJIBHO KPYTO CIAAalollMMU B 0a3aJIbHOM Tpe-
TU U Jajiee HeCKOJIbKO 0oJiee Tooro; 60KoBOI Kpait
HaIKPBUIMMA Y3KWI, CJerka OTOTHYTHII, TP OCMOTpE
CBEpXY JMIIIb MECTaMU BUJEH B BUJIE Y3KOI KaeMoy-
ku. I[TyHKTUpOBKa 3aMETHO KpyMHee, YeM Ha MepeaHe-
CMUHKE, CIIyTaHHasl, JUIllb MECTAMHU TTPOCIIEKUBAIOT-
Csl HEOTYETJIMBbIC TTPOAOJIbHbBIE Psibl. TOUKM B psigax
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Puc. 2. Iphimoides, BHenHwmit BUn cBepxy (a, ) u cHusy (0, e): a, 6 — 1. levnikandrovichi Romantsov et Moseyko sp. n., ca-
Mell, TOJ0TU; 8, ¢ — 1. pseudobinhanus Romantsov et Moseyko sp. n., camelr, rojotur. Macirab 1 MM

Fig. 2. Iphimoides, habitus, dorsal view (a, ¢) u ventral view (6, e): a, 6 — 1. levnikandrovichi, male, holotype; 6, ¢ — I.
pseudobinhanus Romantsov et Moseyko sp. n., male, holotype. Scale 1 mm
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Puc. 3. Iphimoides, 6promiko (a), anearyc (6 — BUI CBEPXY, 6 — BUI COOKY, ¢ — BUI CHU3Y): a — 1. levnikandrovichi Romantsov
et Moseyko sp. n., camen, maparumn; 6—e — 1. binhanus Pic, 1928 camen u3 Huup6unas. Macmra6, mm: a — 1.0, 6—e — 0.5

Fig. 3. Iphimoides, abdomen (a), aedeagus (6 — dorsal view, ¢ — lateral view, e — ventral view): a — I. levnikandrovichi Romantsov
et Moseyko sp. n., male, paratype; 6—e — I. binhanus Pic, 1928 male from Ninh Binh. Scale, mm: a — 1.0, 6— — 0.5
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B 0a3aJibHOI MOJIOBUHE JIMIIb CJerka KpyIrHee, YeM
B anuKaJibHOU nosioBuHe. [1neueBbie Oyropku Kpym-
Hble, CUJIbHO BBITIyKJIble. bazanbHasi BHINYKIOCTh
cjiabo pa3zBuTa. ToyeuyHble MPOMEXYTKHU IIUPOKHUE,
MOKPBITHl TOHKOW MUKPOCKYJIBNTYPOIi, Ha OOJIbIIEH
YacTH JKMCKA MOYTHU IUIOCKUE, JINIIb B MOCTOA3aTbHOMK
o0JiacTu 1 110 60KaM ¢Jiabo BBLIITYKJIbIE. DITUILJIEBPHI
YMEPEHHO IUPOKKE B OCHOBAHUU, Aajie€ paBHOMEP-
HO CY>XaloTC U MCUYE3aI0T, JIMIIb HEMHOTO HE JOXOs
110 BepllnH. X moBepXHOCTh OsiecTsias, He yHKTHU-
poBaHHasl, OTAeJeHa OT HAAKPbIIUHI MO BCEU IJIMHE
YETKMM OOPTUKOM U Y3KO oKaiimieHa. [Turunuii cinado
BBIMYKJIbIN, C IIUPOKOI CPEAMHHONM OOPO3AKOIA, YETKO
OrpaHUUYEHHOU OOpTUKAMU MO OOKaM.

Horu ymepeHo MJIMHHBIE, C YTOJIIIEHHBIMU Oenpa-
MU (3aHUE HECKOJIBKO TOJIIIE MEPEAHUX U CPEAHUX,
¢ OoJiee BBIMYKJIOM HUXKHEI CTOPOHOIA); Bce Oenpa 6e3
3younka. IlepeaHue rojeHU He BIIOJHE PaBHOMEPHO
paciupsIoTcs K BeplinHe (o4eHb c1abo B 0a3zaib-
HOM 1 0oJiee CUJIBHO B IMCTaJbHOI IOJIOBUHAX, TIPU
B3IIs1Ie COOKY Ha HUXKHEM CTOPOHE TOJIeHel 3aMeTeH
clabblit u3rnd, oopasyloluniicss B MecTe, Iiae HauuHa-
eTcs paciupernue). CpenqHue U 3aHKe TOJIeHU OoJiee
WJIM MEHee PaBHOMEPHO PaCIIUPSIIOTCS K BEpPIIMHAM.
[TepenHue roJieHU MOUTH MPSIMbIE; BEPXHSISI CTOPOHA
CPeIHMX TOJIEHEH cIerka BhIITyKJIasi, a 3aJHUX roJIeHel
cJierka BOrHyTasl rocepenuHe. Bee rojieHr ¢ HU3KUMU,
cJ1ab0 BBIpa>K€HHBIMU MPOJIOJbHBIMU KUJISIMU, O€3
BBIEMKM Ha BEPXHEN CTOPOHE meped BepluuHamu. 1-it
YJIeHUK MEePEIHUX JIATIOK PacIIMpeH 1 YIUIOUIEH (TIpu-
MepHO B 1.4 pa3a nqiuMHHee CBOEM INMPUHBI U JIUIIb
B 1.07 pa3a yxke, yeM 3-i1 WIEHHMK), ero Kpas cjabo
pacxoasiTcsl K BeplunHe. 1-ii uIeHUK CpemHUX JarmokK
TOXE€ HECKOJbKO pacIIMPEH U YIUIOLIEeH, HO OoJjiee
MPOIOJITOBATHIN (MpUMepHO B 1.6 pa3a [uIMHHEe CBOEH
IWKUPUHBL U B 1.15 pasa yxe, ueM 3-it wieHuK). 3anHue
JIaMK# ¢ 1-M YJI@HUKOM JTOBOJIBHO JJUHHBIM, B pOP-
M€ TPeyroJibHUKA C IJIMHHBIMU CTOPOHAMU, IIPUMEPHO
B 1.8 pa3a mimHHee cBoeil IMpUHLI U B 1.2 pa3a yxe,
yeM 3-ii YIeHUK.

Onearyc (puc. 4a—46) CpaBHUTEIBHO Y3KUIii, C ITOY-
TU MapajjieJbHbIMU 00KaMU, CO C1ad0 OKPYIJIEHHOM
BEPIINHON, HECYIIEW KPYMHBINA 3yOUNK MOCEPEINHE.
[Tpu B3MIsIAE B TPpOdUIb CKJIEPOTU3UPOBAHHAS YaCTh
searyca CUJIbHO U30THYTa B 0a3ajbHOI YacTH, a gajiee
MOYTHU TIpgMas 10 BepiivHbl. HUXXKHSS cTOpoHa aaea-
ryca impoko 1 cjaabo BuaBiieHa. JyIMHa CKIIEPOTU3U -
poBaHHOI yacTu aaearyca 1.5 mm, mmpuna 0.57 Mmm.

Hnuna tena 7.1 MM, mmpuHa 3.7 MM.

N i3mMeHuyuBocTb. [lapaTum oueHb MOX0XK Ha TO-
JIOTUII, HO YyTh MeJibue (IUIMHA TeIa 7 MM).

AunddepeHunmanbHblif guarHo3. HoBwlit
BU/ JIETKO OTJIMYAETCs OT APYIMX BUIAOB IPYMIILL Yep-
HOM MepeaHecIIMHKON ¢ yMepeHHO y3KuMm (B 2.5—3.0
pa3a yxe, 4eM AJIMHa BTOPOI0 YIeHMKA YCUKOB) 00-
KOBBIM OKalMJIEHUEM, CPaBHUTEJIbHO KOPOTKUMU

YCUKAMM, a TAKXKE Y3KUM 3J€arycoM C MOUTHU Tapa-
JIeJIbHBIMU OOKOBBIMUM CTOPOHAMU U CJ1a00 OKPYIJICH-
HOI BEepIIMHOM, HECyIllel KPYIMHbII 3y0OUrK mocepe-
nuHe. CMOTpU TakXke OINpeAeTUTEbHYIO TaOaulLy,
MPEMITOKEHHYIO HIXE.

Pacnpocrtpanenue. FOxuniii BeerHam.

DTuMOIIOT U Bum HazBaH B 4eCTh OKOMHOTO
JIpBa Hukangposuua MenBeneBa, OQHOTO U3 BelrMJaii-
IIMX CIIELMAIICTOB IT0 KyKaM-JINCTOeAaM COBPEMEH-
HOCTHU.

Iphimoides pseudobinhanus
Romantsov et Moseyko sp. n.

Martepuan lonorun & (ZIN), Beernam, npo-
BuHOMA Bunbdyk, c 1ByMs stukerkamu: “Vietnam
Prov. Vinh phu, Cau-hai, L. Medvedev & Dang Dap”,
“secondary rain tropical forest 9—10.V.1975”. I1apaTtu-
nbl: Boernam, nposuniust Bunbgyk, 1 & “BbETHAM
NW, xp. TAM JAO, IIIOH 3YOHTI, 200 m, 17.V.1962
Ka6akos” (PR); 1 @, “Vietnam, Tam Dao Vinh phu
pr., 3—11.6.1985, J. Picka Igt.” (ZIN).

Onucanue. lomorun. Teno yuiMnHeHHOE U CJIeT-
Ka OKpyIJIeHHOE Ha 00Kax, cjierka BepeTeHOBUIHOE,
npuMepHo B 1.85 pasa mimHHee mupuHBI. [oloBa
KpacHO-KOPUYHEBas CO CBETJIO-KOPUYHEBOI BepxHeit
ry0oii ¥ 3a4epHEHHBIMU POTOBBIMM OpraHaMu. YCHU-
KUY KOPUYHEBBIE, TTOCISAHNN YJISHNK C 3aTEMHEHHOM
anuKaJbHOI MOJOBMHOM (ITOC/IeNHUE ABa YICHMKA
OBLIM TI03X€ YTepsSHBI IIpU MOHTUPOBKeE). IlepenHe-
CIIMHKA KpacHO-KOPUYHEBasl C y3KO 3a4epHEHHBIMU
OOKOBBIM UM 0a3ajbHbIM OKalimMiaeHrueM. Horu kpacHo-
KOpHUYHEBHIE, JIATIKU CBETJIO-KOpUUYHeBblie. Hankphi-
JIbSI C METAJJIMYECKUM CUHE-(HOJETOBBIM OTTEHKOM.
HuxHs1s cTopoHa KpacHO-KOpUYHEBast, OJIeCTsIasl.
BHemrHuit Bua Kak Ha puc. 26.

['onoBa OJyiecTsiiiast; AMCTaabHasl 4acTh (DPPOHTO-
KJIMIEeyca MOKPbITA JOBOJBHO T'YCTBIMU, & TEMS —
PEAKUMU MEJIKMMU TOYKaMU C IIarpeHeBbIMU MTPOMe-
KyTKkamu. BepxHsiss ryba nmomnepeuHasi, ¢ o4eHb c1abo
BOTHYTBIM TMEepEeIHUM KpaeM, ee MOBEPXHOCTb OJIeCTsI-
1asi, ¢ JJIMHHBIMU HalpaBJIeHHbIMU BIEPE IIETUH-
KaMM BAOJIb TIepEeNHEero Kpas; MaHAuOYJIbl CpeIHErO
pa3mepa. basanbpHass 4acTh (POHTOKIMUIIEYCA CIa00
BBITYKJIasl ¢ HEITYOOKMMMU, HO TOCTATOYHO OTYETIM -
BbIMU OKOJIOTJIA3HUYHBIMU OOPO3IKaMU; COEANHEHA
C alIMKAJIbHOU YacCThIO JOBOJBHO Y3KOM IEPEMBIUKOIA.
JIoOHBIE OYropKu TOBOJILHO KPYITHbIE, TPEYTOJIbHbIE,
YMEPEHO BBITYKJIble, OJIeCTSIIIIE C OYeHb TOHKOI MU-
KPOCKYJIBIITYPOIi, YeTKO OTPaHUYEHBI OT TOBEPXHOCTHU
anuKaJbHOU YacTu (pOHTOKIMIIEYCA U HEOTUETIIU -
BO — OT 0a3aJbHOM YaCcTU. ANMMKAIbHBINA Kpail (poH-
TOKJIMIIeyca IUPOKUM, npsiMoii. [1a3a BeIMyKIbIe,
JIOBOJIbHO OoJiblIMe, 6000BUAHBIE, B 1.44 pa3a IuH-
Hee IIUPUHBI, CO cIa00i BhIEMKOI HAa X BHYTPEHHEM
Kpae. bazanbpHast yacTh (hpOHTOKIIMIIEYCA MEXIY IJ1a-
3aMU JIOBOJILHO 1IMpOKasi, TpUMepHOo B 1.7 pa3a mupe
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Puc. 4. Iphimoides, anearycwl (a, e — BUI CBepXy; 6, d — BUI cOOKY; 8, e — BUI CHU3Y): a—6 — 1. levnikandrovichi Romantsov
et Moseyko sp. n. (a — maparun; 6, ¢ — rojloTun); e—e — 1. pseudobinhanus Romantsov et Moseyko sp. n., rojorun. Mac-
wrabd 0.5 MM

Fig. 4. Iphimoides, aedeagi (a, ¢ — dorsal view; 6, d — lateral view; ¢, e — ventral view): a—e — I. levnikandrovichi Romantsov
et Moseyko sp. n. (a — paratype; 6, 6 — holotype); e—e — I. pseudobinhanus Romantsov et Moseyko sp. n., holotype. Scale
0.5 mm
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MOIIEPEeYHOTO AuaMeTpa mia3a u B 2.15 paza yxe mmu-
PUHBI TOJIOBBI C T1azamMu. HUXXKHEYeTI0CTHBIE 11YITH -
KM JUIMHHBIC, UX BEPIIUMHHBINA YWICHUK JJIMHHBIN, Be-
PETEHOBUOHBIN C OCTPOY BEPLUUHONM, IPUMEPHO Ta-
KO XK€ IIMPUHBI, KaK MPEAbIIYIIUiA. YCUKU YMEPEHO
JIJIMHHBIE; MIEPBbIE YETHIPE YJIEHUKA OJIECTSIIME C OT-
JeTbHBIMU IETUHKAMU, YJICHUKN HAaYMHAas C 5-TO sIB-
CTBEHHO IlIarpeHeBbIE, OMYLIEHbl KOPOTKUMMU TPUJIe-
ralomMMU EeTUHKAMU U C OTAEJIbHBIMU JJIMHHBIMU
TOpYALMMM IIETUHKAMU; 5—9-i1 YJIEHUKHU clieTKa pac-
LIUPSIIOTCS OT OCHOBAHUSI 10 BePIIUHbI (MOCIeaHE
nBa yrepsiHbl). COOTHOILIEHUE JIMHBI UMEIOIIUXCS
YWIEHUKOB — 15:6.5:17 :20:26:28:29:26: 25, ux
MUPUHEL — 8 :5:4:4:45:5:5:5:6.

[TepenHectimaka mpuMepHo B 1.57 pasa mmpe cBo-
el IIMHBI, Hanbosiee MUpoKasl B 0a3aJibHON TPETH.
JucK nepeaHecnMHKY NOKPBIT MEJIKOM MUKPOCKYJIbIT-
TYpPOI U TOUKAMU JIBYX TUIIOB: MEXIY TOBOJIbHO pell-
KMMU TOYKAMU CPEIHEro pa3Mepa paccesiHbl J0TOJ-
HUTeIbHbIE 00Jiee MeIKUe TOUKU. boka nepenHecvH-
KM c1abo oKpymieHbl (HauboJiee MMpOoKKUe B 0a3ajib-
HOM TpeTH), CUJIbHEE CyXKaloTcs K MepeIHnM U ciadee
K 3aJJHUM yIJIaM, ¢ OYeHb CJ1ab0i1 BbIEMKOI Tiepes Te-
PEIHUMU U MOUTU TIpSIMbIE TIepel 3aHUMU YIJIaMu.
bokoBoe okaliMiieHrE MepeaHECTTMHKU y3Koe (IIpu-
MepHO B 3 pa3a yXe, 4eM JJIMHa 2-TO 4YJIeHUKa YCHU-
KOB), OUeHb cJ1ab0o ororHyToe. IlepenHue meTuHKO-
HOCHbI€ TIOPBI, HECYIIIME JUIMHHYIO Cerka M30THYTYIO
LLIETUHKY, HAXOISTCSl HA OKAMMJIEHUU TIepEIHEro Kpast
Ha MOYTH NPSIMOYTOJIbHBIX, HE TOpYAILIMX MEPETHNUX
yIax MnepeaHecMHKU. 3aJHue yIibl epeIHECTUHKI
CO ¢J1abo 3a0CTPEHHBIMU BEepIIMHAMU, OYEHb CJ1abo
BBICTYTIAIOLINE BOOK.

HoTtocrepHanbHbIe 1IBbI MOUTHU MOAXOAST K TIepeI-
HUM yIJlaM nepeaHerpyau (rumoMepbl o4eHb Y3KO CO-
eIMHEHBI C TIepeIHUM KpaeM nepenHerpynn). bokosbie
BETBU IIepeIHErpyau OJeCTIIINE, C BOJIOCKAMU U MEJI-
KMMHU MOPIIMHKAMU BIOJIb IEPEIHEro Kpasi, a TUIo-
Mepbl HEMTYHKTUPOBAHHBIE, C PEIKUMU U CIJIaXKEeHHbI -
MU JJIMHHBIMU KOCBIMM MopinuHamMu. [lepenHue kpas
OOKOBBIX BETBEi1 IepeaHerpyau OUYeHb CJIa00 BBIITY-
KJIbIE (3TO 3aMETHO TOJIbKO MpHU OOKOBOM MPOCMOTPE,
MpHY B3MISIAE CHU3Y OHU KaXKyTCsl TTIOYTH MPSIMBIMU).
Ilepennuii Kpait ctTepHUTA IIEpEeIHETPYAN HE 3aTHYT
BHU3. MeXTa3uKOBBIII OTPOCTOK I€pEeIHETPYIU y3-
KM ¥ JJIMHHBINA, B CPeIHEN 4acTu 3aMETHO VXKe Ie-
PEMHUX Ta3UKOB, €r0 TMTOBEPXHOCTh MTOKPHITA TOBOIb-
HO KPYITHBIMH TOUYKaMHu (HECKOJBKO 0oJjiee TYCThIMU
B IIepeIHe YacTu) U OTIEIbHBIMU TOPYAIIIMU BOJIO-
cKkamMu. MeXTa3uKOBbI OTPOCTOK CPEIHErpyau morme-
PEYHBbIii, IIMPOKUI (HECKOJBKO IIMPE CPENHUX Ta3u-
KOB), €r0 IIOBEPXHOCTH B MepeaHEeil YaCTU IMOYTH I~
Kasi, a B 3aJlHEI 4aCTU C PEAKMMU MEJIKUMU TOYKaMU
M BOJIOCKaMM. 3aJiHUE YIJIbl IEPEIHECITMHKY ClIeTKa
Topyaliue B CTOPOHBI. boka cpenHe- v 3aaHEeTpyAu,
a TaKKe€ MX SMUCTEPHBI U SIIMMEPHI TYCTO ITOKPHBITHI

MUKPOCKYJIBITYPOH, C PEAKUMU MEJTKUMU TOYKAMU
U OTAEJIbHBIMU BOJIOCKAMU. 3aiHErPyab CPaBHUTEb-
HO JUIMHHAS, 3aMETHO JNIMHHEE OTPOCTKA CPEMHETPY-
IU. BpIolIKo MOKPBITO MEJIKO MUKPOCKYJIBIITYPOI
U MEJKUMU PENKAMU TOYKAMU, C KODOTKUMU BOJIO-
ckaMmu (1o 0okamMm MOJyNpUXKATbIMU, U3OTHYTHIMU;
B CpelHeli YacTU TOpYalllMMU) U B LIEHTPaJbHOM Ya-
CTU KaxXA0ro BeHTpuTa (1o 00euM CTOpOHaM OT cepe-
JIUHBI) ¢ 6oJiee JJMHHBIMYA TOPYAILMMU IIETUHKAMU
(cpenu KOTOPbIX BBIIESIOTCS OTAEIbHbIE OUEHD JUTUH-
Hble eTUHKU). [TpennociaeqHuit BUTUMBbI OpIOIITHOM
BEHTPUT UMEET IBA MTPOJOJbHBIX KUJISI TIOCEPEANHE.
[TocienHWit BEHTPUT B CPEIHEN YaCTU C HEIITYOOKUM
TIOTIEPEYHBIM BIABJICHUEM U TTOYTU MPSIMBIM TUCTAJTb-
HBIM KpaeM; ero 0OKOBbIE CTOPOHBI HE 3a3yOpEeHBbI.
Bun cHusy kak Ha puc. 2e.

[IIuToK ciierka mornepeyHblii, mpuMepHo B 1.2 pasa
IIYpe ITUHBI, C OKPYIJICHHOI BEPIIMHOI, €TO MTOBEPX-
HOCTb MOKPbITAa TOHKOI MUKPOCKYJIBIITYPOI C peaKu-
MM MEJIKUMU TOYKaMU B 6a3aJIbHOM YacTH.

JnuHa HagKpbUIuii TpuMepHoO B 1.4 pa3a JJIMHHEe
nX OOIIel MPUHBI U B 2.6 pa3a JUIMHHEE MepeIHe-
cnuHKU. Haakpblabsi BBIMYKJIbIE, C OOKOBBIMU CKaTa-
MU, IOBOJIbHO KPYTO CHaJalolMMU B 0a3aibHOM Tpe-
TU U JlaJiee HECKOJIbKO 00Jiee MoJI0ro; O0KOBOU Kpaii
HaIKpBUIMKA Y3KUI, CerKa OTOTHYTHII, TP OCMOTpE
CBEpXY JIMIIIb MECTAMU BUJEH B BUJIE Y3KOU KaeMoy-
ku. [TyHKTHpOBKa 3aMEeTHO KpyMHee, YeM Ha Tepe/-
HECMUHKE, CIyTaHHas, JIMIb MECTaMU MPOCeXrBa-
IOTCSI HEOTUYETJIMBbIC TIPOAOJIbHBIE Psiibl. TOUKU B psi-
Jax B 0a3aJbHOU MOJOBMHE HEMHOIO KPYITHEE, YeM
B anmukanbHOI. [1neueBble OYropKu KpymnHbIE, CUIb-
HO BBINYKJIbI€, C BHYTPEHHEN CTOPOHBI OrpaHUYEHbI
HernyO0oKMM BaaBieHUEeM. bazajabHast BBIIYKJIOCTh
cl1abo paszBuTa. ToueyHble MPOMEXYTKU LIMPOKHUE,
Ha OOJIbIIEH YacTu AUCKA MOYTHU TJIOCKUE, TTOKPBITHI
TOHKOM MUKPOCKYJIBITYPOUi, C OTAEIbHBIMU PENKUMU
MUKPOCKOIUYECKUMHU AOTIOJHUTEIbHBIMU TOYKAMU.
OMNUIIEBPbl JOBOJBHO IIIMPOKME B OCHOBAHUH, Jajiee
PaBHOMEPHO CYKalOTCS U UCYE3al0T, HEMHOTO HE J10-
X0 10 BeplIUH. MIX MoOBepXHOCTb MaToBasi, HEMyHK-
TUPOBAHHAas, OTAEAeHA OT HAAKPbIJIMIA MO BCEI AJIMHE
YETKUM OOPTUKOM U y3KO oKaiimieHa. [Turuauii cnabo
BBIITYKJIBIM, C IIMPOKO TIIyOOKO# CpenuHHOM 00po3a-
KoIi (OoJiee IIMPOKOI B OCHOBAHUM U CJIErKa CyXKaro-
1Ieiics K BepIlIrHe), YeTKO OrpaHUYEeHHOM O0pTUKaMU
o OoKaM.

Horu ymepeHo minMHHBIE C YTOJIIEHHBIMU Oenpa-
MU; Bce O6eapa 0e3 3younka. [lepenHue rojieHU MouTU
TIpSIMBIE; BEPXHSIST CTOPOHA CPEIHUX TOJICHEH Cierka
BBIMyKJIasl, a 3aJHUX rojieHell oueHb c1abo BOTHY-
Tasg mocepennHe. Bce roseHM ciierka pacIIupsioT-
csl K BeplIMHaM, C HU3KMMMU, €JIab0 BbIpa>keHHbI-
MU TIPOIOJBHBIMU KWJISIMH, 6€3 BBIEMKHU Ha BepXHEU
CTOpPOHE Tepel BeplIMHaMU. 1-if WIEHUK MepeaHux
JIaTIOK pacuiupeH U yrJjolleH (nmpuMmepHo B 1.5 paza

ZOOLOGICHESKIY ZHURNAL / RUSSIAN JOURNAL OF ZOOLOGY 2026 vol. 105 no. 8



50 POMAHIIOB, MOCEMKO / ROMANTSOV, MOSEYKO

JIJIMHHEe CBOEl IMPUHbBI U JUllb B 1.15 pasza yxe, uem
3-ii WIeHMK), ero Kpasi cjlabo pacxomsiTcsl K BEpIIHE.
1-i1 YWIeHUK CpeaHMX JAIMoOK TOXe HECKOIbKO PacIlIu-
PEH U YIJIOLIEeH, HO OoJiee MPOA0JTroBaThiil (IpuMep-
HO B 1.55 paza nqmuHHee cBoel mupuHb 1 B 1.15 paza
yXe, yeM 3-i wieHuK). 3agHue Janku ¢ JJTUHHBIM
1-M wieHuKoM, B (popMe TpeyrojbHUKA ¢ JITMHHBIMU
CTOpPOHAMM, MPUMEPHO B 2 pa3a JUIMHHEEe CBOEH 1IN-
punbl 1 B 1.15 paza yxe, yeM 3-ii WiIeHHUK.

Dnearyc (puc. 4e—4e) oueHb IMMPOKUIA (TIprMepHO B 1.75
pasa IMHHee IMPUHBI), C TIOYTH TapayuIe/IbHBIMI OOKOBBI-
MU CTOpOHaMU. BepiiHa MpoKo yceueHa U Clierka BOTHY-
Ta, C OCTPbIM, [IUIMHHBIM, Y3K1M (IIpuMepHO B 1.4 pa3a amH-
Hee ero IIMPHUHBI TIPY OCHOBAHWHN) 3yOUMKOM TIOCEPEIHE.
[Tpu B3wIsIIIE B MTPOUITH CKIIEPOTU3MPOBAHHAS YacTh Jea-
ryca CUJIbHO W30THYTa B 0a3a/IbHOI YacTH, a aajiee mpsiMast
JI0 BeplrHbl. HYKHSIST cTOpoHa saearyca HMpoKo U HenTy-
00Ko BraByeHa. yimHa CKIlepoTU3MPOBAHHOM YaCcTH Jeary-
ca 1.5 MM, mmpuna 0.85 Mm.

HnuHa Tena 7.2 MM, mmMpuHa 3.9 Mm.

M 3MeHY M BOCTb. [lapaThIiel BHEIIHE OYEHb ITO-
XOX Ha roJIOTHUIL. Y caMlia yceueHHas BepIlIMHa d1ea-
ryca HECKOJIbKO cllabee BOTHYTa U ¢ UyTh 00Jiee IHUPO-
KUM 3yOII0M TTOCEperHE, TI0 CPAaBHEHUIO C 3Iearycom
rojioturia. JInuHa Tena camia 6.6, a caMku 8.5 MM.

[TonoBoii numopdu3m. Camka moxoxa
Ha caM1ia, Ho 0e3 KuJjieil, BAaBJIEHUI U JIMHHBIX BO-
JIOCKOB Ha Opiomike. bokKoBbIe CTOpPOHBI ITepemHe-
CMUHKM HECKOJIbKO 00Jiee OKPYIJIEHHBIE, YeM Y CaM-
oB. CriepMmaTeka B ¢popMe cepra ¢ “pydykoil” CHU3Y
(puc. 5a); navHa CKIEPOTU3UPOBAHHOI YacTU CIIep-
mateku 0.9 Mm.

AnddepenunalbHbIil guarHo3s. Bun
C KPaCHO-KOPUYHEBONW IEPEAHECTTMHKOM, MOXO0X
Ha 1. binhanus, HO NeTKO OTJAMYAETCS OT HEro o4eHb
y3KuM (B 3—4 pa3za yxe, 4eM IJIMHA BTOPOIro WIeHHU-
Ka YCMKOB) OOKOBBIM OKaliMJIeHUEM TIepeIHeCTHKY,
LIMPOKUM 3IearycoMm ¢ MoYTH napasie]bHbIMU OOKO-
BbIMU CTOPOHAMM U LLIMPOKO YCEUEHHOM BEPILIMHOM,
HeCyIIel OCTPhII y3KUiA 3yOUNK ITOCepearHE, a TAaKXKe
cBoeoOpa3Hoii popMoii criepmaTeku (B popme cepria
¢ “pyukoit” cHU3y), KaK Ha puc. 5a. CMOTpU TaKxKe
OIpeneUTeNIbHYIO TaOJMIly HUXKE.

PacnpocTtpanenue. CeBepHblii BheTHam
(xpedet Tam J1ao).

OTumonorus. HazBaHnue HOBOro Buaa yKasbl-
BaeT Ha ero cxXoIcTBo ¢ 1. binhanus.

OnpenenmureIbHas TA0IUIA 119 BbeTHAMCKIX
BUIOB U3 rpynmbl binhanus
1 (4) l'onoBa u nepeaHECTMHKA KPaCHO-KOPUYHEBBIE.
Ycuku IUIMHHBIE, I B 1.2 pa3a Kopoye JJIMHBI Tefa.
Bunpl u3 CeBepHoro BeetHaMma 1 MbsTHMBI

2 (3) Ycuku kopuuHeBble, 7—11-ii WieHUKU uTepa-
THBHO 3a4epHEeHbI (y 7-ro 3aTeMHeHa TOJIbKO BepIIrHa,

y 8-TO — anuKalbHasi TpeTh, Y 9-ro — 2/3, y NBYyX Mocje-
HUX KOPUYHEBBIMM OCTAIOTCSI TOJIBKO OCHOBAHUS); JTATTKU
CWJIBHO 3aTeMHEHHBIE, TIOYTH YepHble. BHelHMit BuI Kak
Ha puc. la—1e. OxonorIa3HMYHbIE OOPO3IKU TOYTH WIA
TIOJTHOCTBIO CITaskeHbl. BokoBoe okaiimiieHne riepenHe-
CIIMHKY TOBOJILHO IIUPOKOe (puMepHO B 1.6—2.3 pa3a
VK€, 4eM JIJIMHA BTOPOTO WIEHUKA YCUKOB), OTOTHYTOE.
Dnearyc cpaBHUTEILHO Y3KMIA, epexkaT ¢ O0KOB Iepen
OKPYIVICHHOM BEepIIMHOM, HeCylllell OCTphIi 3yOUnK MO-
cepenune (puc. 36—3¢). Criepmatexka U-00pa3Hast (hopMbl
(puc. 56). JmmHa Tema 7—9.6 MM ......cc.ceeunneeene. Iphimoides
binhanus Pic, 1928

3 (2) Ycuky OonHOLBETHO KOPUYHEBBIE, TOJIBKO I10-
CJEAHUI YJIECHUK C 3aTEMHEHHOI BEPILUMHOM; JIAIKU
KOpUYHEBbIe (MHOTIA BEPIIIMHA KOTOTKOBOIO YJICHUKA
3aremMHeHa). BHemHwuit Bum Kak Ha puc. 26—2e. boko-
BO€ OKaliMJIeHWe TIepeTHECTIMHKY OYeHb Y3KOe, He OTO-
rHyroe (B 3—4 pasa yxXe, 4eM JJIMHA BTOPOTO YIEHUKA
ycukoB). OKoJiorja3zHUYHbIE 00PO3IKKU HErIyooKue,
HO SIBCTBEHHBIE, IIOYTH JOXOMAT A0 JOOHBIX OYTOPKOB.
Dnearyc o4eHb IMUPOKUIA € TTIOYTH MapaIeTbHBIMU 00-
KOBBIMU CTOPOHAMU 1 IIMPOKO YCEUEHHOM (ITOYTH TIpsi-
MO WIM CJIeTKa BOTHYTOI ) BEPIIMHOM, HECYIE OCTPbIi
y3KMii 3younk nocepeauHe (puc. 4e—4e). CriepmaTeka
B BUJE cepra ¢ “pydxkoii” cHmu3y (puc. 5a). dnuHa tena
6.6—8.5 MM......... Iphimoides pseudobinhanus Romantsov
et Moseyko sp. n.

1 (4) TonoBa yepHasi ¢ TpEeyroJbHBIM KPACHBIM TISIT-
HOM Ha anuKaJIbHON YacTh (PpOHTOKIIMIIEYCa; TIepeaHe-
CTIMHKA YepHasl. YCUKW KOPUYHEBBIE, TTOCTCMHUI WICHTK
C 3aTeMHEHHOI alTMKAIEHOM TIOJIOBUHOI; JIAITKN YePHEIE.
BHelHuit BUa Kak Ha puc. 2a—26. bokoBoe okalimiie-
HUE MePEeTHECTTMHKY YMEPEHHO Y3KO€, Cllerka OTOTHYTOe
(B 2.5—3 pa3a yxxe, 4eM JUIMHA BTOPOTO YJIEHUKA YCUKOB).
OKOJIOTTa3HNIHBIE OOPO3IKN HESIBCTBEHHBIE. YCUKU
CpaBHMTEJIBHO KOPOTKHUE, IMpuMepHO B 1.35 pa3a Kopo-
ye JUIMHBI Tesa. Daearyc CpaBHUTEIbHO Y3KUIM C MOYTH
rapajuieIbHbIMU OOKOBBIMU CTOPOHAMM, CO CJIA00 OKPY-
IJICHHOI BEPIIMHON, HeCYILEel KPYITHBII ITMPOKUIA 3y0-
YK nocepenuHe (puc. 4a—46). livna tena 7—7.1 mm. Bun
13 FOXXHOTO BheTHAMA. .......cccvvviieeiiie e Iphimoides
levnikandrovichi Romantsov et Moseyko sp. n.

B 3axiiroueHue Hamo OTMETUTb, YTO MpPMBEIEHHAS
BBILLIE OMNpENe/IUTEbHAS TaOJINIIA JOJIKHA PAacCMaTpH-
BaThCs TOJILKO KaK ITpeaBapuTeibHas. B Halem pacriopsi-
JKEHNU €CTh HECKOJIbKO CAMOK, BEPOSITHO U3 3TOM K€ BU-
JIOBOJ TPYITIbI, KOTOPHIX HEBO3MOXHO OTHECTU HM K OII-
HOMY M3 YKa3aHHBIX B CTaThe BUIOB 1 KOTOPHIE, CKOpEe
BCErO, SIBJISTIOTCSI HOBBIMU JIJISI HAYKW, HO HE MOTYT OBITh
B HACTOSIIIIMIT MOMEHT OIMCAHbI, TaK KaK MaTepuasa He-
JIOCTATOYHO.

Takske peBusuu TpedyeT caM pon Iphimoides. He-
KOTOpbIe BUABI, (DOPMaTbHO OTHOCSIIMECS ceifyac
K HEMY, JOJIKHBI OBITh IEPEHECEHBI B APYrye poja,
4yTO OYJET CAEaHO B HAIIMX CISAYIOIIUX padoTax.
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Puc. 5. Iphimoides, spermathecae: a — I. pseudobinhanus Romantsov et Moseyko sp. n., mapatur; 6 — 1. binhanus Pic, 1928
u3 Huupounb. Macmra6 0.25 Mm

Fig. 5. Iphimoides, spermathecae: a — I. pseudobinhanus Romantsov et Moseyko sp. n., paratype; 6 — 1. binhanus Pic, 1928
from Ninh Binh. Scale 0.25 mm
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DeHoneBUANIMH MO3BOHOYHHKA OypOro yrpexBocTOro coma
(Plotosus canius, Plotosidae, Siluriformes) B nenbre peku Mekonr (BbeTHam):
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Annomayus. TlpencraBieHbl pe3yJbTaThl Kiaccubukanuy heHoaeBralliil TO3BOHOYHUKA OYypOro yrpe-
xBocToro coma Plotosus canius (Plotosidae) u3 mpupomaHbIX MOMYASLUI AeabThl peKu MekoHT (Bbet-
HaMm). BoisiBiieHO 8 TUMOB MO3BOHKOBBIX aHOMauii. [1o MeHblIeit Mepe onHa eHoaeBualLs 0OHapy-
xeHa y 48% o6ciieioBaHHBIX 0CO0el, a coueTaHue HeCKOJIbKUX TUTTOB — Y 28%. Haunbonee yacThiMu
okasajuch nedopMaly Tel TO3BOHKOB (BeTpevatoTes y 36% ocobeii), cpalleHus T03BOHKOB (Y 26%)
U He3aMKHYThIe nyru (y 24%). [lonydyeHHbIe JaHHbBIE CBUACTEIBCTBYIOT O 3aMETHOI JeCTa0MIn3alui
OHTOTeHe3a B 00ciienoBaHHOM pernoHe. CTaTUCTUYEeCKU 3HAaYMMasl pasHHUIla B YaCTOTE BCTPEYaeMo-
CTU ocobeit ¢ heHoneBUaLIMSIMU TTO3BOHOYHMKA B BBIOOPKAX M3 MPOBUHIMU JIOHTTXan ¥ MPOBUHLIVA
BUHBIJIOHT COOTBETCTBYET OXXKMIAEMOMY TPEH/Y, C YYETOM OIMMCAHHOTO B JINTepaType 0oJiee BHICOKOTO
YPOBHSI aHTPOITOTEHHOM HAarpy3KM Ha BoAHbIE 00BbeKThl JloHTTXama. [1pemioxeHHas Tumoorust ¢e-
HOIEBUAIINIT MOXET pacCMaTPUBAThCS KaK MePCIIEKTUBHBIN MOP(GOJTOTNISCKIIA TTOIXOI IJIsl OLIEHKH
COCTOSTHUS TIOITYJISIIIAI 1 pa3pabOTKKM METOIOB 3KOJIOTMICCKOTO MOHUTOPHUHTA B IeJIbTe MEKOHTa.

Knroueswie crosa: BoeTHam, nensra p. MekoHr, Plofosus canius, beHoAeBUaLlMU TTO3BOHOYHMKA, JIOHTT-
xan, BUHBJIOHT, OMOMapKepbl

Qunancuposanue. Paborta BbIIOJHEHAa B paMKax rocyaapcrBeHHoro 3aganus UI1DD PAH no teme
Ne 1022061400194-8-1.6.19, a Takxke @®TBYH MBBB PAH 1o Temam Ne 124032100075-5 u 124032500016-4.

Konghauxkm unmepecog. ABTOPHI NEKJIAPUPYIOT OTCYTCTBUE SIBHBIX M TTOTCHIIMATBHBIX KOH(DINKTOB MH-
TePEeCOB, CBSI3aHHBIX ¢ MyOJIMKalMeil JTaHHOU CTaThU.

Cobarodenue smuueckux cmanoapmos. Bce MaHUTTYIISIINKM ¢ phIOAMU IIPOBOIMIIMCH B CTPOTOM COOTBET-
CTBUU C STUYECKUMU HOPMaMU ¥ He IIPOTUBOPEYMIIN IIpaBUIaM PabOThI C XKUBOTHBIMU, YTBEPXKIEHHBIMU
Komuccueit mo 6moatnke MHctutyTa ononorun BHyTpeHHNX Boa PAH (mipoTtokon No 27 ot 13.11.2024 1.)

Brnao aemopos. Konnenmumst ctatert — CEE; coop n o6paboTtka marepuana — CEE, IKM, ®BH, CBB,
CAIO; aHanu3 skcrnepuMeHTalIbHbIX U auTepaTypHbix JaHHbIXx — CEE, YIOB, MAH, JIKM; CAIO,
MHC; nanucanue pykonucu — CEE, MAH, JIKM, YIOB; penaktuposanue — MAH, CEE, YIOB.
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Vertebral Phenodeviations of the Gray Eel Catfish (Plotosus canius,
Plotosidae, Siluriformes) in the Mekong Delta: a Classification
Attempt and Prospects for Use in Biomonitoring
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Abstract. This study presents the results of the first attempt to classify vertebral phenodeviations in the
catfish Plotosus canius (Plotosidae) from natural populations of the Mekong River Delta (Vietnam).
Eight types of vertebral anomalies were identified. At least one phenodeviation was found in 48% of all
examined specimens, while 28% exhibited various combinations of them. The most frequent anomalies
were vertebral body deformations (observed in 36% of specimens), vertebral fusions (26%), and unclosed
arches (24%). The obtained data indicate a pronounced destabilization of ontogeny in the studied region.
A statistically significant difference in the frequency of specimens with vertebral phenodeviations between
samples from Dong Thap and Vinh Long provinces corresponds to the expected trend, given the higher
level of anthropogenic pressure on water bodies in Dong Thap, as reported in the literature. The proposed
phenodeviation typology may be a promising morphological approach for assessing population status and
developing ecological monitoring methods in the Mekong Delta.

Keywords: Vietnam, Mekong River Delta, Plotosus canius, vertebral phenodeviations, Dong Thap, Vinh
Long, biomarkers
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OEHOAEBHMALIMU TTO3BOHOYHHWKA BYPOI'O YITPEXBOCTOI'O COMA / 55
VERTEBRAL PHENODEVIATIONS OF THE GRAY EEL CATFISH

CemMeiicTBO yrpexBocThix coMoB (Plotosidae) —
YHUKaJIbHas TpyTna KaTaApoOMHBIX U aM(pUIPOMHBIX
pBIO, UTpAOIIMX BaXKHYIO POJib B QYHKIIMOHUPOBA-
HUM 3CTYapHBIX U MIPUOPEXHBIX SKOCUCTEM TpOoTnye-
ckoii Mupo-ITaunduku (Gomon, 1984). Cpenu ero
npencraBuTeliell Oypblii yrpexBocThiii coMm (Plotosus
canius Hamilton, 1822) (B aHIJIOSI3bIYHOM JIUTEpaTy-
pe — Gray eel catfish) BeiensieTcss Kak OquH U3 Hanbo-
Jiee pacpoCTpaHEHHbBIX, 9KOJOTUYECKU TIACTUUYHBIX
U, K COXaJIeHNIO, BCe eIlle Majlo M3YYEeHHBIX BUIOB.
B HUXKHEM TeueHUU U B neibTe peKu MeKOHT Oypblii
YIPEXBOCTBIN COM SIBJISIETCS TTOCTOSIHHBIM KOMIIO-
HEHTOM WXTHOIICHO30B, IIEHHBIM 00BEKTOM MECTHO-
ro MPOMBICIA, a TAKXe MepCIeKTUBHBIM KaHAUIaTOM
1711 pa3BeneHus B akBakyasType (Usman et al., 2013).

MaxkcumainbHasi 3apeructTpupoBaHHas aiauHa (7'1)
P. canius nocturaet 111 cM (Froese, Pauly, 2026). Temo
MIPOTOHUCTOE, YyrpeoOpa3Hoe, ¢ MIMHHBIMHA CITHH-
HBIM M aHAJIbHBIM TIJIABHUKAMU, KOTOPbIE CIUBAIOTCS
C XBOCTOBBIM, 00pa3ysl XapaKTepHYIO HEIPEPHIBHYIO
Kkalimy (puc. 1). Okpacka OgfHOTOHHAasl, OT TEMHO-
KOPUYHEBOI 10 OJIMBKOBO-3€JIEHOM, C XapaKTepPHbIM
YepHBIM KOHYMKOM CITMHHOTO TUTaBHUKA. [IpumMeya-
TEJIbHO, UYTO B HOYHOE BpeMsI TEMHBIE MOJIOCHI Ha Teje
craHoBsTcs 3ameTHee (Bray, 2020). ['maBHBIM OTIMYM -
€M OT OJIM3KOPOICTBEHHOTO TMOJ0CATOr0 YIPeXBOCTO-
ro coMa (P. lineatus) sIBJISIIOTCSI OU€Hb IJIMHHBIE HOCO-
Bble YCUKH, KOTOPbIE B paclipaBJIEHHOM COCTOSTHUU
3aXOAT Jajieko 3a mia3a. IlepBblii CIMHHOM U rpy-
HBIE TIJIaBHUKHA BOOPYKEHBI MOIITHBIMU 3a3yOpeHHBI-
MU KOJIIOUYKAMU C SIIOBUTBIMU XeJle3aMu; YKOJ TaKoM
KOJTIOYKHU BBI3BIBACT OCTPYIO, MYIbCUPYIOIIYIO 00

U IPEICTABIsIET CEPbE3HYI0 OMMaCHOCTD [JISI HEOCTO-
poXHBIX pbibakoB (Gomon, 1984; Usman et al., 2013).

Plotosus canius — 3BpUTaJUHHBIIA, TPUIOHHBII
Bua. EMy cBolicTBeHHO aM(UIPOMHOE IIOBEACHME,
TO €CTh PeryJsipHble MUTpAllMU MEXOy MPEeCHBIMU
¥ COJIOHOBAThIMM BOIAMM, HE CBSI3aHHBIC C HEPECTOM
(Rainboth, 1996; Usman et al., 2013). B3pocibie oco-
O IIpeaNOYMTAIOT UIKNCThIE TPYHTHI B 3CTyapusx, jJa-
TyHax, MaHTPOBBIX 3aPOC/ISIX ¥ MPUOPEXKHBIX MOPCKMX
BOJAX, a TAKXKE 3aXONISIT B HU30Bbs PEK, TIe BoIa ITIOYTH
npecHasi. B 6acceiiHe MekoHra BUJ paclpoCTpaHeH
OT IIPECHOBOIHBIX YYACTKOB BEpXHEI YacTU OEJIbThI
(nmpoBuHIMYU AH3sHT, JloHrTXan, BeeTHam) 10 coso-
HOBATOBOJHbBIX YCThEBBIX 00JIACTEN U MIPUIEraloIIero
MOPCKOTO ITooepexbs. OTMeYeH OH 1 Ha 3HAYUTEIb-
HOM yIaJIeHUU OT MOpPsI — 0K0j10 720 KM B paiioHe BO-
nonanoB KxoH Ha tore Jlaoca, a Takke B o3epe ToHte-
can (Kambomxa) (Hortle, Phommanivong, 2021).

Plotosus canius — XulIHUK-0eHTOdAr ¢ MUPOKUM
creKTpoM nutaHus. OCHOBY €ro palmoHa COCTaBJIsI-
10T pakooOpa3Hble, MOJITIOCKU U pbi0a. B oTnenbHbIX
JIOKJIbHBIX UCCIIETOBAHUSIX 10JISI PAKOOOPa3HBIX B MU-
taHuu mocturaet 95% (Rahman et al., 2012). Xo3sii-
CTBEHHOE 3HaYeHUEe 00YCIOBJICHO BbICOKON MUIIEBOM
IIEHHOCTBIO Y BKYCOBBIMU KadecTBaMM Msica. Bo Bcex
CTpaHax apeaJja, BKiawoudas BeeTHam, Manaiizuto, NMH-
auio u banrnanem, P. canius cauTaeTcs LIEHHBIM IIPO-
MBICJIOBBIM BUA0OM. Kpome Toro, oH paccMaTpuBaet-
csl KaK MOTEeHILMabHBI O0BEKT COJTOHOBATOBOIHO
akBakyinsTypsl (Rainboth, 1996; Usman et al., 2013).
Nccnenosanng B Manaiisuu n Taunange mokasaniu,
YTO HEPECT PACTSHYT (C anmpess Mo CeHTSIOpb, C Mu-
KOM B Mae—MIOHE) U MPOUCXOAUT B COJTOHOBATOM

Puc. 1. Bypsiit yrpexBoctblii com (Plotosus canius): a — Bua cOoky, 6 — Bua cBepxy. CranmaptHas niauHa (SL) 24.1 cm

Fig. 1. Gray eel catfish (Plotosus canius): a — side view, 6 — dorsal view. Standard length (SL) 24.1 cm
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Bone. ITo nannbiM Usman et al. (2020), ontumanbHas
COJICHOCTD 7151 BBIDKMBAEMOCTH CIIEPMATO30MIOB CO-
cTaBisieT oKoyio 12%o. [11000BUTOCTH OTHOCUTEIBHO
HeBbIcoKasl (B cpenHeM oKoJio 943 MKPUHOK), 4TO,
BO3MOXHO, YKa3bIBaeT Ha HAIMUKME (DYHKIINU 3a00THI
o nmoroMmctBe (Khan et al., 2002). MoJioaps yacto o6pa-
3yeT IJI0THBIe, KoMrnakTHbIe ctan (Usman et al., 2013;
Froese, Pauly, 2026).

HecmoTpst Ha X031 CTBEHHYIO LIEHHOCTh U BbISIB-
JICHHYIO TeHETUYECKYI0O HEOTHOPOIHOCTD MOIMYJISILIMIA
B IOro-BocTouHoit A3uu 1, B YaCTHOCTH, B bacceii-
He p. Mexkonr (Rainboth, 1996; Khalili Samani et al.,
2016; Duong, Nguyen, 2022), P. canius octaeTcs Ha Tie-
pudeprn COBpeMEHHBIX PbIOOXO3SIICTBEHHBIX U MIPU-
poIoOXpaHHBIX nccaenoBanmii. dparMeHTapHOCTH
JaHHBIX 00 9KOJIOTUH, ITOIYISILMOHHON TNHAMUKE,
PETNPOAYKTUBHOM OMOJIOTUN U APYTUX CTOPOHAX KU3-
HEHHOTO LIMKJIa MpensTCTByeT pa3dpadboTke 3P deK-
TUBHBIX CTpaTeruii yrpapjieHHUs ero 3arnacaMu 1 pas-
BUTUIO TOBApHOro BhIpamuuBaHus. Ha ¢oHe ycunm-
BaIOIIErocs aHTPOIIOITEHHOTO IIpecca Ha 9KOCUCTEMY
MexkoHra, BKJII04Yas XpOHUUYECKOe 3arpsi3HEHUE J1eJ1b-
ThI, 3apEryJIMpOBaHue CTOKA U JAerpanainio HepecTo-
BBIX MECTOOOMTAaHUIT, aHAJIN3 COCTOSTHUS TTOITYJISILIIA
M XO3SIICTBEHHOIO 3HaUYeHus1 P. canius mpuoOpeTaeT
BO3pacTalolllylo aKTyaJbHOCTb, YTO TpeOyeT pa3pa-
OOTKM HaAeXKHBIX U TEXHUYECKHU JOCTYITHBIX METOI0OB
OMOVHINKALIVU.

DTO OMpeAeINIO eI HACTOSIIEro UCCIeA0BaHNS:
BBLISIBJIEHUE, ONMCAaHUE U KJlaccudukanus ¢GeHoaeBu-
aluit oceBoro ckejieta Buaa P. canius B MpupOIHbBIX
HOIMYJISIIUSX AenbThl peku Mexkonr. Ilon denoneBuna-
LIUSIMHU B TTONYISILIUOHHON OMOJIOTMY TTOHUMAIOT IUC-
KPETHBIE, YETKO PErUCTPUPYEMbIE MOPGHOJIOrMYeCKIEe
aHOMaJINM, KOTOPbIe BO3HUKAIOT BCICACTBUE Hapy-
LIEHWIT paHHErO OHTOTEHE3a U XapaKTepU3yloTCs Ha-
cliefoBaHUEM He I10 MEHJIEJIEBCKOI cxeme, HO yepes
CJIOXHOE B3auMoJeiicTBre TeHOB U cpenbl (Kupruy-
HUKOB, 1987; 3axapos u 1p., 2000). @eHOOCBHaHTAMU
Ha3bIBAIOT 0CO0OEii, HECYIIMX TaKue aHoManuu. B or-
JIMYMe OT TPAIUIIMOHHBIX pa3MepHO-BECOBBIX MU
MEPUCTUUECKUX TTOKa3aTeNleli, yacToTa BCTpeyaeMo-
cTU (peHOAEeBHUALIMIA 0CEBOT0 CKeJIeTa CIAYKUT MPSIMBIM
SIUTEHETUYECKUM CBUIETENILCTBOM JIEeCTA0UIN3aLNT
WHIWBUIYAJIBHOTO PAa3BUTUS IO BO3IEHCTBUEM Cpe-
JIOBBIX CTPECCOPOB (3arpsi3HEHUsI, TUTIOKCUY, TEMIIe-
paTypHBIX IIOKOB) MO0 MPU3HAKOM Te€HETHYECKO
BPO3UU TIPU COKpallleHNN d3PHEKTUBHOMN YMCIIEHHO-
ctu HepecToBoro crana (Taning, 1952). [1o3BOHOYHUK
Kak 00BbEeKT aHaJIM3a BbIOpaH HeCcydyaiiHO: €ro CerMeH-
TalMs U 3aKJaJKa OXBaTbIBAIOT MPOJAOIKUTETbHBIN
U KECTKO KaHAJIU3UPOBAHHBIN TEPUOJ OHTOreHe3a,
YTO AeaeT JaHHbII MPU3HAK UCKIIOYUTEIBHO YyB-
CTBUTEJbHBIM K HApPYLIEHUSIM roMeope3unca. Y pa3HbIX
BUJOB KOCTHUCTBIX PHIO CIIEKTP CKEJIETHBIX aHOMAaJIUIA
BKJTIOUAET AedOopMalii U cpallleHUs Tel MTO3BOHKOB,

a Takke HapymeHus (GOpMUPOBAHUS HEeBPaTbHBIX
u remManbHbIX 1yr (Boglione et al., 2013; Eissa et al.,
2021). CBenenuii o dbeHoaeBuauusax P. canius B no-
CTYITHOI TUTepaTrype He 0OHApyXKeHO, M Ha JTaHHOM
aTane UCCAeJ0BaHUI Mbl COCPEIOTOUMINCH HA BBISIB-
JIEHUHU CTIeKTpa M YaCTOThl aHOMAJIMI TMTO3BOHOYHMKA
P. canius u3 IpUPOJHBIX BHIOOPOK. DTO U ONPEALTUIO
cleayrolye 3a1aun:

1. OT60p 00pa3uoB P. canius B pa3HbIX yyacTKax
JenbThl MeKoHTa.

2. Onncanue u KiaccuuKalus BhISIBJIICHHBIX (e-
HOJIeBUALIWIA.

3. IlpenBapuTenabHasl OlleHKa 4acTOT UX BCTpeda-
€MOCTH U BO3MOXHOCTHU HCITOJIb30BaHUS B KAUeCTBE
OMoMHIMKATOpA.

MATEPUAII U METOJAWUKA

Matepuan codbupanu B ceHTsI0pe—Hos10pe 2025 1.
B IeJIbTe peK MeKOHT B MPOBUHIIMSX JloHTTXam —
12 oco6eii u BunbiaoHr — 38 ocobeit (puc. 2). [lnuHa
tena (TL) BapbupoBaina oT 8.7 no 64.1 cm. Ha kaxnmoit
CTaHIMU JIOB MTPOU3BOIUIN METOAOM TOHHOTO Tpa-
JIEHUSI TIPOAOJIKUTENbHOCThIO 20 MUH B ISITU TOYKaX
¢ uarepBanoM ~500 M o TeueHuro. B mabopaTopuio
pBIOY ITOCTaBISUIA B adpUpPYyeMbIX pe3epByapax. s
MPUTOTOBJIEHUST TIperapaToB MO3BOHOYHUKM OCBO-
OOXIanmu OT MATKUX TKaHel, pa3Mardas X B BOIE
npu Temmepatype 90°C, mocie 4ero BBICYIINBAIN
(puc. 3). OTnpenapupoBaHHbIE TO3BOHOYHUKM OlIE-
HUBaJIW Ha HaJIWYWe OTKIOHEHWUIN OT HOpMaJIbHO-
IO COCTOSIHUSI TIOJ, OMHOKYJSIpOM MpPU YBEJIUYESHUU
x4.8—x%16.

[To3BoHOUYHUK P. canius HAUMHACTCSI C TIEPBOTO
CBOOOJHOTO MO3BOHKA, MOCJAe KOTOPOTO UAYT 4 BU-
JOM3MEHEHHbBIX IT03BoHKa BebepoBa anmnapara. Jlaiee
CJIEIYIOT CBOOOMHBIE TTO3BOHKHY CHAvala TYJIOBUIIHO-
ro oraena (ot 13 mo 15 mT.), 3aTeM XBocTOBOrO (OT 58
100 67 wt.). Kaxnplii TyJTOBUIIHBIA MO3BOHOK HECET
HeBpaJIbHYIO AYTY, paBasi 1 JieBasi BETBU KOTOPOMi CO-
ENUHSIIOTCS B HEBPaJIbHbIIl OTPOCTOK, U 1B JJIMHHBIX
mapanodusa. Ha kaxkmoM XBOCTOBOM TO3BOHKE, KPO-
Me MOCJIeIHETr0, pacrojaralTcs IBe AyTM — HeBpasib-
Has u reMaibHasg. OlLieHUBaIM CBOOOMIHbIE TO3BOHKM
TYJIOBUIITHOTO W XBOCTOBOTO oTmenoB. deHOmeBna-
UMK CYUTATIA HapyIIeHHST (DOPMBI DJIEMEHTOB T10-
3BOHOYHMKA, X Yuca (OTCYTCTBUE IJIEMEHTOB WU
MIPUCYTCTBHE TOIOJHUTEIBHBIX), HApYIICHUE CBI3U
MeXIy dJIeMeHTaMu (cpalieHue oObIYHO CBOOOTHBIX
3JIEMEHTOB WV OTCYTCTBHE CBSI3U MEXKIy OObEeIMHEH-
HBIMU B OHY CTPYKTYPY B HOPMAJIbHOM COCTOSTHUN),
HapylieHUe KOJMYECTBa 3JIeMEHTOB MMO3BOHOYHUKA
(HemoCTaTOK WX HaJWYME TONOTHUTENbHBIX). CTaTh-
CTUUYECKYIO 00pabOTKY BBIIIOJHSIIM C TOMOIIbIO OMHU-
caTeJbHBIX METOLOB: PACCYUTHIBAIN 1010 (%) Kax-
JIOTO U3 BOCHBMU BBISIBIICHHBIX TUTIOB (DEHOIEeBUALINIA,
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Puc. 2. Paiton uccrnenosanuii. KoopanHatsl BepxHeil MO TEUYEHUIO TOYKW TpalieHUs AJsI KaXAoi CTaHUUU:
Cr. 1-10°47'02.9” c.m1., 105°20'50.6" B.x.; Ct. 2—10°18'05.1" c.mr., 105°56’59.6” B.1.; C1. 3—10°16'47.3" c. 1.,
106°42'26.3" B.1.; C1. 4—10°17'14.9” c.1m1., 106°41'40.9” B.11.; Cr. 5—10°16"08.7" c.11., 106°09'32.8” B.1.; CT. 6—10°01"19.1"
c.ar., 106°32'09.2” B.1.; Ct. 7—10°15'40.3” c.11., 106°00'12.6” B.1.; Ct. §—9°50'50.9" c.11., 106°30'40.7" B.1.

Fig. 2. Study area. Coordinates of the upstream trawling point for each station: St. 1—-10°47'02.9” N, 105°20'50.6" E; St.
2—10°18'05.1" N, 105°56'59.6" E; St. 3—10°16'47.3" N, 106°42'26.3" E; St. 4—10°17"14.9" N, 106°41'40.9" E; St. 5—10°16'08.7"
N, 106°09'32.8” E; St. 6—10°01'19.1” N, 106°32'09.2” E; St. 7—10°15'40.3” N, 106°00'12.6” E; St. 8—9°50'50.9"” N,
106°30'40.7" E

Puc. 3. BHemHuit BUa npenapupoBaHHbIX TO3BOHOYHUKOB Oyporo yrpexBocTtoro coma Plotosus canius: a — 6e3 ¢heHoneBu-
anuii, 6 — ¢ ¢peHoaeBUALIMSIMU

Fig. 3. Appearance of prepared vertebrae of the gray eel catfish Plotosus canius: a — without phenodeviations, 6 — with
phenodeviations
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YK1CJI0 0co0eil ¢ (heHOomeBUMALIMSIMU, a TAKXKE YMCIIO
ocobeit ¢ 6ojee yeM OOHUM TUIIOM (heHOAeBUALIUIA.
JlJ1st O1LIeHKM CTaTUCTUYECKOM 3HAYMMOCTH pa3Inymid
MEXIy BbIOOpKAaMM MCIIOJb30BaJIN IBYCTOPOHHUIA
kputepuit @uiepa (o).

PE3VIJIBTATbBI

AHOMaNINM pa3BUTHUS OCEBOTO CKejeTa, BBISIB-
JIEHHbIE B pe3yJibTaTe UCCIeAOBaHUI, TIpeICTaBICHbI
B TabOm. 1.

B nacrosieii pabote aHoMaIuKy HeBpaJbHbIX U Te-
MaJIbHbIX AYT MPOaHAJIM3UPOBAHBI COBMECTHO. DTO
00ycJI0BJIeHO ABYMS MpuurHaMu. Kak ykazaHo BblllIe,
OCHOBHasl 3aJa4ya UCCICAOBAaHUS 3aKII04aaach B OMK-
CaHUU U KjaccuduKaluu aHOMaluii, HO HE B Je-
TaJIbHOM CpaBHEHUU ux TUIOB. Kpome Toro, yacrora
BCTPEUYAEMOCTH OTIEJbHBIX (OCOOEHHO PEIKUX) TUIIOB
aHOMaJIMi B MMeEIoIIeics BBIOOpKE oKa3anach Hemdo-
CTATOYHOM 1J1s1 KOPPEKTHOTO Pa3Ae/IbHOTO CTATUCTU-
yeckoro aHajimza. PacipeHnue BEIOOPKH B OyayliemM
MO3BOJIUT IPOBECTU O0JIEE NETATBHOE U3YUYEHNE 3TOTO
BoOIIpoca.

Pasnele Tumnel GeHoaeBranuil BeIABIACHBI Y 48%
MCCIIENOBAHHBIX 0CO0€ii; BCEro MASHTU(PUILIMPOBAHO
8 TMIIMYHBIX aHOMAaNNH (puc. 4).

1. Cpamenune mo3BOHKOB (puc. 4a) — nartosjoruye-
CKO€ CIIMSTHUE HECKOJIBKUX TeJl TTIO3BOHKOB B OOIIMIA
0JIOK BCJIENCTBUE TpaHCHOpMAIIMU MEXITO3BOHOUHOM
XOpAbl B Xpsul win KocTb. [Ipoliecc Bener K yTpa-
T€ HOpMAaJIbHOI CerMeHTallMU; Teja BOBJIEUEHHBIX

TTO3BOHKOB 3aMETHO YKOPOYEHBI M YaCTO 1ehOPMUPO-
BaHbl: HeTIpaBUJbHAsI, aCUMMETPUYHAS WU KIMHO-
BUAHAs popMa. DTO BTOPOIL TTO BCTPEYAEMOCTHU THII
¢denoneBuanuii. Ha puc. 4a npeacrasieHbl 2 cpaiile-
HUSI TIO3BOHKOB B XBOCTOBOM OT/eJIe MO3BOHOYHUKA
ogHoil pwiObI. [lepBoe BkirouaeT B ce0Os 4 ITO3BOH-
Ka (/), BTopoe — 6 03BOHKOB (/).

2. lechopmaims Tesa mo3BoHKA (puic. 46) — HapyllleHUe
HOPMaJIbHO# (DOPMBI WJIM CHUMMETPUHM TeJla II03BOHKA.
Tero Mo3BOHKA MOXKET OBITh CKATBIM, ACHMMETPUYHBIM,
CKOILIEHHBIM, MOXET MMETh HEIPABUIbHbIE OYePTAHMSI.
MHorma nedopmariysi OXBaTbIBaeT CEPUI0 CMEXHBIX T10-
3BOHKOB. MaKCHMaJTBHOE YHMCIIO TIO3BOHKOB B TaKOIt ce-
pun y uccienoBaHHbIX pbid — 19. Cepust cXaTbIX TO3BOH-
KOB Ha puc. 46 (2) BKJIOYaeT MOCASIHUI TYJIOBUIIHbBIN
1 5 TIEPBBIX XBOCTOBBIX ITO3BOHKOB. [dedopmarius Tes
ITO3BOHKOB — CaMasi MaccoBast (DeHOIEBUALISI.

3. Medopmanus ayru no3BoHKA (puc. 46) — UCKpUBJIE-
HME, YKOPOUEHUE WU HempaBuibHOe (hOpMUPOBAHUE
HeBpaJIbHOI1 JINOO remMasibHOI yru. JlechopMupoBaHHast
remMajibHas1 Iyra Ha puc. 46 (3) UICKpUBJIEHA 11 YKOPOUYECHA.

4. He3aMKHyTble HeBpPAJIbHbIE U/WIIN reMaJIbHbIE IyTH
(puc. 4e) — aHoMamus1, IIpy KOTOPOIi JieBast 1 IIpaBasi BET-
BU AYTU HE CMBIKAIOTCS, OOIIMI OTPOCTOK He (DOpMUpPY-
eTcsl, Iyra OCTaeTcst OTKPHITOi (4). OTMeueHo y 24% oco-
oeit. K aToMy THUIy TaksKe OTHOCSTCSI CIIydau, KOraa IBe
BETBU CJIMBAIOTCSl BMECTE Ha MPOKCUMAJIbHOM YJacTKe
IYTH Y PACXOISITCS Ha ee IUCTaTbHOM KOHIIE. DTO TPETHit
0 YacTOTe TUII (peHONeBUALINIA.

Taomuna 1. Yacrora BcTpeyaeMocTH (heHoneBUALINi Y pbIO B pOBUHIIMSIX JIOHTTXanm U BUHBIOHT

Table 1. Frequency of occurrence of phenodeviations in fish in Dong Thap and Vinh Long provinces

Tunbl peHoneBUaLMii MpopuHis Obuee KOIITICCTBO
JloHTTXaIl BUHBIOHT (beHoneBuanuii

CpallieH1E TI03BOHKOB 5(42%) 8 (21%) 13 (26%)
Jledopmarius Tena Mmo3BOHKa 8 (67%) 10 (26%) 18 (36%)
Nedopmanus 1yru Mo3BOHKA 2 (17%) 3(8%) 5(10%)
He3zamkHyTble reMajibHble /HeBpalbHbIe IyTU 4 (33%) 8 (21%) 12 (24%)
CpaleHus HEBPaJIbHBIX U/ TeMaTbHBIX
H}E)F [];L;.SHI:IX H03I])30HK0B / 1 (8%) 13%) 2 (4%)
OTCyTCTBHE YT 1 (8%) 0 1 (2%)
JlononHuTeIbHAS 1yra 1(8%) 3(8%) 4 (8%)
HecpaiueHue 1yru ¢ TeJIoM IT03BOHKA 0 1 (3%) 1 (2%)
Bcero ocobeii ¢ aHOMaIUAMU, 5K3. 8 (67%) 16 (42%) 24 (48%)
Bcero ocobeii, 5K3. 12 38 50

TMpumeuanus. st kaxkaoro turna dheHoneBUalnil yKazaHbl a0COTIOTHOE YUCIIO 0cobeit u 10st (%) oT 0011ero yucia ocodeit B Bbi-
oopke. [TomyxxupHbIM IPUGTOM BbIIEIEHBI TAPpAMETPBI, IO KOTOPHIM BHIOOPKU M3yYaeMbIX TPOBUHLMI CTATUCTUYECKN 3HAYUMO

pasnuuaoTcsl Ha 3agaHHoOM ypoBHe: a = 0.05.

Notes. Note: For each type of phenodeviation, the absolute number of individuals and the proportion (%) of the total number of
individuals in the sample are indicated. Parameters for which the samples of the studied provinces differ statistically significantly at

a given level are highlighted in bold: oo = 0.05.
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Puc. 4. ®enoneBnanThl MO3BOHOYHUKA Plofosus canius: a — cpallleHus TO3BOHKOB (1); 6 — nehopMUpOBaHHbIE TO3BOHKHI
(2); 6 — necdbopmupoBaHHasg reManbHas ayra (3); e — He3aMKHyTas HeBpayibHas nyra (4); 0 — cpalleHre HeBpaJbHBIX IyT
Pa3HBIX [TO3BOHKOB (5 — 00beIMHEHHbIE HEBPAIbHBIM OTPOCTKOM B OOILYIO AyTy BETBU COCENHMUX ITO3BOHKOB, 6 — OCTaB-
1recst CBOOOIHBIMU BETBU HEBPAJIbHBIX IYT); € — OTCYTCTBUE HEBPAJIbHBIX AYT (7); M — IOIMOJIHUTEIbHbIE HEBpaIbHAsI
¥ reMajibHas OyTH (§) ¥ HecpallleHHe reMaJbHOM IyTH ¢ TeJIOM MO3BOHKA (9 — OTCYTCTBUE CBSI3M OCHOBAHUS AYTH C TEIIOM
1Mo3BOHKA; /0 — 1Be BETBU reMajibHOM YT, CPOCIIMECS Y OCHOBAHMS)

Fig. 4. Phenodeviants of the spine of Plotosus canius: a — fusion of vertebrae (/); 6 — deformed vertebrae (2); 6 — deformed
hemal arch (3); e — unclosed neural arch (4); 0 — fusion of neural arches of different vertebrae (5 — branches of adjacent
vertebrae united by a neural process into a common arch; 6 — remaining free branches of neural arches); e — absence of neural
arches (7); ac — additional neural and hemal arches (&) and non-fusion of the hemal arch with the vertebral body (9 — lack of
connection of the base of the arch with the vertebral body; /0 — two branches of the hemal arch, fused at the base)
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5. Cpamrenns1 HeBpAJIbHBIX M/HIN FeMAIBHBIX YT pa3-
HBIX MO3BOHKOB (pUC. 40) — cpallleHue AyT ABYX COCEMHUX
TMO3BOHKOB C OHO¥ (IpaBoil UK JeBOI1) CTOPOHbI MO-
3BOHOYHMKA WU TIEPEKPECTHOE COSIUMHEHUE JIEBOI BET-
BM JIyTW OIHOTO MO3BOHKA C MPaBOii BETBbIO AYTU MPe-
LIECTBYIOLLETO MM TIOCTIEYIOLLETO T03BOHKA. COOCTBEH-
HbI€ AYTY BOBJECUEHHBIX MTO3BOHKOB MPY 3TOM OOBIYHO
He3aMKHYTHI. Puc. 40 WiutocTpupyeT BTOPO#i TUTT JaHHOM
(beHoneBuaIK: JIeBast BETBb HEBPAJIBLHOM TyTW OTHOTO
XBOCTOBOTO TTO3BOHKA M TIpaBast BETBb CJCAYIOIIETO T10-
3BOHKA (hDOPMUPYIOT OOLLIMIT HEBPAJIbHBII OTPOCTOK (J5),
MpaBasi BETBb HEBPAJILHOM AyTU MePBOTo MO3BOHKA U Jie-
Basi BETBb BTOPOTO CBOOOIHBI U HE 00pa3ytoT O01LEl Tyrr
C BETBSIMU TTPOTUBOITOJIOKHOI CTOPOHBI (6).

6. OtcyrcrHe ayr (puc. 4€) — OTCYTCTBHE OTHOI BETBH
WY LIeJION JyTU: HeBpaJibHOM/reMaibHOl. Penkas aHo-
MaJiusl oTMeueHa y ogHoi ocoou. Ilpu 3ToM Ha OmTHOM
XBOCTOBOM TO3BOHKE HEBpaJibHas Jiyra OTCYTCTBOBasa
MOJIHOCTBIO, @ HA BTOPOM c(hOpMUPOBAIaCh TOJILKO Mpa-
Basl BETBb HEBpaJIbHOI AyTH (7).

7. lonoanuTenbHasa ayra (puc. 4xc) — Haau4ue ¢ ofi-
HOIT CTOPOHEBI TTIO3BOHKA 00JTee OMHOI BETBU HEBPATTbHOM
WY reMajibHo# 1yru. JlIoGaBouHbIe BETBU MOT'YT pPacro-
JlaraTbCsl PsIIOM C OCHOBHOM BETBbIO MJIU MOTYT OTXOIUTh
B MHOM HanpasieHuu. Ha puc. 4oxc nmpucyTcTBYIOT 1B
JOTIOJTHUTEIbHBIE IyTU: TeMaJlbHast Ha OTHOM XBOCTOBOM
MO3BOHKE U HEBpaJibHasl Ha cleaytoleM (&).

8. HecpaieHue ayru ¢ TeJIoM MO3BOHKA (puc. 4oic) —
JIeBas Y mpaBasi BETBU HEBPAJIbHOM WM FreMaJIbHOM JIyTU
¢dopmupyIoT 001K OTPOCTOK, HO OCHOBaHUE BETBU
OIIHOI CTOPOHBI HE COCAUHSIETCSI C TEJIOM ITO3BOHKA.
Ha puc. 4oc ocHOBaHMe JIeBOI BETBU reMajbHOM JIyTU
He MMeET CBS3HU C TeJIOM MO3BOHKA (9), HO cpallieHo ¢ OC-
HoBaHueM TipaBoii BeTBU (10). B maHHOM cityyae oO1mii
HEBpPaJIbHBIN OTPOCTOK He C(popMHUpPOBaJICs, a 00pa30-
BaBIIIYIOCS OOIIYIO FTeMalbHYIO AYTY MOXKHO OXapaKTepy-
30BaTh KaK HE3aMKHYTYI0. DTOT TUI aHOMAJIMU OTMEUEH
y OIHOIT 0CO0OM.

MHoXecTBeHHble aHOMaIuu (coueTaHue dosee of-
HOTO THIIA Y OOTHOM 0coOM) oTMeueHbl y 28% uccieno-
BaHHBIX pbl0. Bo Bcex n3yueHHBIX BEIOOpKAX HaOI0na-
JIUCh CXOIMHBIE TTATTePHBI (heHOMEBUALINIA, UTO YKa3bIBaeT
Ha TTOBCEMECTHBIIN XapaKTep BO3ICHCTBHS HeOIarompm-
SITHBIX (haKTOPOB OKpYXatollieli cpebl B nejikte MeKoH-
ra. Kak cimemyet u3 tab1. 1, mo yactotaM BCTpPEYaeMOCTH
OTIEJbHBIX TUTOB (peHONEeBUALIMI CTATUCTUYECKU 3HA-
YUMBIX Pa3IMUUil MEXTY BHIOOPKAMM U3 MPOBUHIIUI
Honrrtxan 1 BuHBIOHT He BhIsIBIEHO. BMecTe ¢ TeM 00-
11ast 10Jisk ocooOeii ¢ peHoaeBUalUSIMU B IPOBUHILIMU
Hourtxan (67%) cTaTUCTUYECKU 3HAYMMO BbIIIE (IBY-
cTopoHHUi Kputepuii @uiepa, o = 0.05), yem B 11po-
BUHIIMY BuHBIOHT (42%).

OBCYXIEHUNE

B nmocrymnHolt mutepatrype cBeaeHUIA 0 YacTOTe aHO-
MaJTiii TIO3BOHOYHUKA Y COMOOOPa3HBIX HAWTH He yIa-
JIOCh, TeM He MeHee JaHHBIe TT0 IPYTUM BUIaM PbIO Tal0T
OCHOBAHHS TI0JIaraTh, YTO BBISIBJICHHBI HAMH YPOBEHD
48% Boicok. Tax, y mnoTBel Rutilus rutilus pOHOBBINA ypo-
BeHb aHOMaJTNii cocTtanisieT okoso 20% (Bogutskaya et
al., 2011; Tolmacheva et al., 2021; Chebotareva, Izyumov,
2021), Torma Kak B yCJIOBUSIX XUMUYECKOTO UJIU Paau-
AllMOHHOTO 3arpsI3HEHMS ITOT TTOKa3aTellb BO3pacTaeT
10 50—70% (Bogutskaya et al., 2011; Tolmacheva et al.,
2021), a B 3KCIIEpUMEHTAaX CO CTPECCOBBIMU BO3/IEHCTBI -
SIMU Ha paHHUIA oHToreHe3 — 10 40—80% (Chebotareva
et al., 2016, 2023: Chebotareva, 2026). ¥ MOpcKuX pniO
B MMPUPOIHbBIX MOMYJISILIUSIX YPOBEHb aHOMAIUN HUXKeE:
y Pomatoschistus microps — 1—11% (Jawad, 2018), y Zoarces
viviparus — ot 4.5% B beiom mope 10 7.1% B @uHCKOM
saymBe U 24.1% B CeBepHom mope (Yershov, 2008). B on-
HOM BOIO€ME Pa3Hble BUIbI MOTYT Pa3IMUaThCs 10 YyB-
cTBUTeNbHOCTU: B CeBepHOM Mope Yy Myoxocephalus
scorpius noJist ocobeit ¢ aHomanusiMu coctaBwiia 4.9%
npotuB 24.1% y 6enparoru (Yershov, 2008); B mpubpe-
xbe HopBeruut y Labrus bergylta — 11%, a'y Cyclopterus
lumpus — 57% (Fjelldal et al., 2021), mpu 3ToM 0cO6OTO
BHUMAaHUs 3aC/Iy>KMBaeT 4acToTa CpallleHUil TTO3BOH-
KOB — 26%, TorIa KaK y IJIOTBBI 3TOT ITOKa3aTeNlb He Mpe-
BbIan 4.35% u ormevascs He exeromHo (Chebotareva,
Izyumov, 2021). Takum o6pa3oM, yacTtoTa peHOIeBUA-
uuii y P, canius mpeBbIIAaeT 3HAYEHUST Y OOJIBIIMHCTBA
CpaBHMBAaEMBbIX BUIOB, YTO CBUICTEIBCTBYET O 3aMETHOM
JECTaOMIIM3alM OHTOTeHE3a B 00CSI0BAHHBIX TTOIYJIsI-
uusx P canius B nensre MekoHra.

Haubosee pacnpocTpaHEHHBIMU OKa3ajluCh Jie-
(popmaLu Tes1 MO3BOHKOB (36%), cpallleHNsT TO3BOH-
KOB (26%) w He3aMKHyThie myru (24%). DTU TUITBI
AHOMAaJIMiA, COTVIACHO JIUTEPATyPHBIM TaHHBIM, BO3-
HUKAIOT TTPEUMYIIECTBEHHO Ha paHHUX 3Tarax OCTeO-
TeHe3a IO BO3IEMCTBIEM XPOHMUYECKOTO aHTPOITOTCH-
HOTO CTpecca — TSDKEJTbIX METAJJIOB, TTIECTULIAIOB, TUITOK-
cuu, M3MeHeHnit pH, TemmiepaTypbl 1 ApyTux (hakKTOpOB
(Eissa et al., 2021; Suchana et al., 2021; Boglione et al.,
2013; Chebotareva et al., 2016, 2023).

OnucaHHble HaMU (eHoAeBUalMKU He 00JianalT
CTPOTOI CITeM(PUIHOCTBIO K OTIEIHHBIM (paKTOpam,
OITHAKO B COBOKYITHOCTH CJIY>KAaT MHTETPAJIbHBIM MOP-
(hosornyecknm mokazaresieM HeOIaronoaydusi yCJIoBuUid
pas3Butus (Suchana et al., 2021). 3HaunTeIbHAS TOJISI OCO-
Oeif ¢ MHOXKeCTBEHHBIMU aHOMAJTSIMU (28 %) 1 CXOMHBINA
CITEKTp HapYIICHUI B 00eMX MPOBUHIIMAX YKA3bIBAIOT
Ha TIOBCEMECTHOE BO3NIEHCTBIE HEOIArompusITHIX (pak-
TOPOB CPEIbI B pETUOHE.

Bonee BbIcOKas yacToTa heHOMEBUAIINIA, BHISIBIICH -
Hasl B IpOBUHIIMK JIOHTTXaI, COOTBETCTBYET JINTEPATYP-
HBIM JaHHBIM O 00Jiee MHTEHCUBHOM aHTPOIIOTEHHOM
Harpyske B 9TOM paifoHe (CeTbCKOXO3SICTBEHHBIN CTOK,
aKBaKyJIETypa, OpraHMYecKoe 3arpsi3HeHue) 1 Goiree
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HU3KMX 3HAYCHUSIX MHICKCA KayecTBa BOIBI T10 CPaB-
HeHnuto ¢ Bunnionrom (Nguyen et al., 2021; Bao et al.,
2024).

[ToayueHHbIe pe3y/IbTaThl COIIACYIOTCSI C MHOTOUMC-
JIeHHbIMU ucciienoBanusimu (Bengtsson, 1979; DelValls et
al., 1998; Chebotareva et al., 2016, 2023 u ap.), MOOTBEP:K-
JAoUMU 3(pPEKTUBHOCTh UCTIOIb30BAHUSI CKEJIETHBIX
aHOMAaJIMIA pHIO B KaYeCTBe OMOMHINKATOPOB aHTPOITO-
TEeHHOTO 3arps3HEHUS 1 (PU3UOIIOTUIECKOTO CTpecca.
I1pu 3TOM CIIeKTp BHISIBICHHBIX (heHoneBuaumii P. canius
(cpaienust u necopMalvu TeJI IIO3BOHKOB, aHOMAINU
HEBPATbHBIX ¥ TEMATBHBIX AYT) B 3HAUNUTEIILHON CTelle-
HU TIepEeKPBhIBACTCS ¢ MHAMKATOPHBIMU TIPU3HAKAMMU,
anpoOMpoBaHHBIMU Ha Apyrux Bumax peio (Bengtsson,

1979; DelValls et al., 1998; Boglione et al., 2013; Eissa et
al., 2021; Esin, 2015).

Taxkum 06pa3oM, MoTydeHHbIE pe3yIbTaThl JA0T OC-
HOBaHUSI T10JIaraTh, YTO MPEAJIOKEHHAST TUTIONOTUS (he-
HOJeBUALIMI TTO3BOHOYHMKA MOXET pacCMaTpUBaThCS
KakK TMepCIeKTUBHBIN, TEXHUUECKH TOCTYITHbII MOpdoJIo-
TUYECKUI TIOAXOM, /ISl OLIEHKU COCTOSIHUS TIOMYJIsILviA P,
canius v pa3pabOTKN CUCTEMBI OMOMOHUTOPHHTA B IE/Tb-
Te MeKoHTa. YUuThIBasI, YTO OYPhIN YyTPEXBOCTHIA COM —
3TO MTOTEHITMATTbHBIN OOBEKT aKBAKYJIBTYPHI, a CKEJICTHEIE
AHOMAJINU SIBJISIIOTCSI Cepbe3HOI Mpo0JIeMOii IIpY BbIpa-
IIMBaHUM B 3aBOACKUX yciaoBusix (Boglione et al., 2013),
n3yJyeHre eHoneBualii 0OCeBOTo CKeJleTa B €CTeCTBEH-
HBIX TTOMYJISILIMSIX HEOOXONUMO U [Tl OLIEHKU TIepCTeK-
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NuauBuayaibHass W3MEHYHBOCTh OpayHbIX KPHKOB CAMIOB mepemnea
(Coturnix coturnix (Linnaeus, 1758)) na teppuropuu benapycu

P.B. Beuépko*, M.I. JImutpenok, I1.A. I1akyas
Hayuno-npakmuueckuii yenmp Hayuonanvhoii akademuu nayk beaapycu no buopecypcam,
Munck, Pecnybauxa beaapyco
*e-mail: ruzana.via@yahoo.com

Annomauusn. B 2022—2024 rr. Ha TeppuTtopuu benapycu BriepBbIe TTpOBeIEeHbI NCCIET0BAHNS BapruadeTh-
HOCTH OpavyHbIX KPMKOB CaMILIOB Iepelieia Ha OCHOBAHMU 3aluceil TMKKUX MTUL] B €CTECTBEHHOM cpezie
obutaHust. M3yyeHbl aKyCTUUECKHUE XapaKTepUCTUKN OpavyHOro KpUKa CaMIIOB, COCTOSIILIETO U3 IBYX
yacTeit — BUOpaTo U TpUILIETOB. BriepBhie i1 BUAa BbISIBJICHO, YTO Y OAHOI U TOi1 XK€ 0COOM aKycThYe-
CKUE TTapaMeTphl TPUILIETOB, BOCIIPOM3BEICHHBIX IIEPBLIMU B CEPUH, TOCTOBEPHO OTIIMYAIOTCS OT Tapa-
METPOB IMOCJIEAYIOIINX TPUTIETOB. OIpeaeieHbl OCHOBHBIC BpeMEHHBIE W YaCTOTHEIC TTapaMeTPhl KpH-
Ka, MO3BOJISIONINE NACHTUDULIUPOBATh OTIEIbHbBIX caMLIOB. JIJIsl IIepBhIX TPUILUIETOB 3TO 00ILAasl IIPO-
TMOJDKUTEIBHOCTD TPUILIETA, MHTEPBAJI MEXXAY BTOPBIM M TPETHUM 3JIEMEHTAMU U IIPOIOJKUTEIBHOCTD
IepBOro 3jeMeHTa. [JIs OC/IeAYIOIIMX TPUILIETOB — MHTEPBAJ MEXIY IIEPBBIM M BTOPHIM 3JIEMEHTOM,
MHTEPBaJl MEXIY BTOPBIM 1 TPETHUM 3JIEMEHTOM, a TaKXKe YacTOTa TOYKU Ieperuda BTOpOro jieMeHTa.
Hst BUOpaTO — MPOOOJKUTEIBHOCTD TIEPBOTO M BTOPOTO 3JIEMEHTOB, a TAK:KE MaKCHMaJTbHasl 4acToTa.
OmnucaHbl cIy4an CTPYKTYPHBIX OTKJIOHEHHIT B KPUKE CAMIIOB WUIM €T0 OTHCIBHBIX YaCTIX, TaKNe KaK
JIOIIOJIHUTEJIbHbIE 3JIEMEHTHI IIOCPEAM KPUKA, HaJIM4Yue JOMOIHUTEIbHBIX 2JIEMEHTOB B TPUILIETE, OT-
CYTCTBME OTIEIbHBIX 3JIEMEHTOB B TPUILIETE, OTCYTCTBME HEKOTOPBIX YACTOT B TPUILICTE.

l'[pe;[nomeHa METOAMKA UHANBUAYAJIBbHOI'O paClioO3HaBaHUA CaMIIOB IICPEIICiia IO rojJlocaM Ha OIHOM
U TOH Xe IUIOLIAAKE B TEUEHUE THE3I0BOTO CE€30HAa, KOTOPYIO MOKHO ITPUMCHATD IOJId y4€Ta YNCJICHHO-
CTU 1 U3YYCHU IMOBECACHHWA BUIA.

Knioueswie crosa: iepenien, Coturnix coturnix, BOKaIu3aIus, Bapuadbe1bHOCTh, MHAMBUIYaJIbHOCTh KpUKa

Qunancuposanue. ViccaenoBaHue BBITOJHEHO IIpy roaaepkke benopycckoro pecnyoinkaHcKoro GoHaa
byHmameHTaabHbIX MccaenoBaHuii (morosop Ne 522-099 ot 04.05.2022 r.). Pabora BbIojiHEHA B paM-
kax treMbl [ TTHU «ITpupoansie pecypcebl u okpyxatoiast cpena» Ha 2021—2025 roas! (moanporpamma 2
«bropasHoobpasne, 6bropecypchl, KoJIorust», 3aganue 10, tema Ne 63 (ytB. [Toctanorerem CM Pb
Ne 438 ot 27.07.2020)).

Konghrukm unmepecog. ABTOPHI NeKJAPUPYIOT OTCYTCTBUE SIBHBIX M TTOTEHIIMAIbHBIX KOH(MIMKTOB UH-
TEepPecoB, CBSI3aHHBIX C MyOIMKalMeld JaHHOI CTaTbU.

Cobarodenue smuueckux cmandoapmos. B maHHOM paboTe OTCYTCTBYIOT SKCIIEpUMEHTAIbHBIE U JIabopa-
TOPHBIE UCCIICIOBAHUS YeIOBEKa MU KUBOTHBIX.

Bxaao asmopos. Konuenmmst 063opHoii ctatb — BPB; c60p moneBrix manabix — BPB, [IMT, T1T1A;
aHalM3 NaHHBIX JuTepaTypbl — BPB, aHanu3 skcneprumeHTanbHbix naHHbIX — BPB, [IMI, T1ITA; Ha-
nucanue pykonucu — BPB, JIMI, I1I1A; penaktupoBanue — BPB, JIMI, I1I1A; padoTa co cnuckom
nuteparypsl 1 pucynkamu — BPB, TTITA.

brazcodaprocmu. bnaromapum M.B. Tapantosuua, M.B. LIBupko, A.M. Myxitfo, a TaKKe yJaIiuxcs
MI'TOLAuM 3a moMmolb B coope mojaeBoro MaTepraia. biaaromapum j1adbopaTopuio MOJIEKYISIPHOMN
3000run HayuyHo-npakrtuueckoro neHtpa HaunoHanbHoi akagemun Hayk benapycu no 6uopecypcam
3a BO3MOXHOCTb MCITOJIb30BaHUsI 3BYKO3aIIMCHIBAIOIIEIO 000PYIOBaHMSI.

Cevinxa ons yumuposanus: Beuépxo P.B., Imumpenox M.I., Ilaxyns I1.A. UIHEouBUAyaabHasT U3MEHUM-
BOCTb OpauHbIX KpHKOB camiioB nepernena( Coturnix coturnix (Linnaeus, 1758)) Ha Teppuropun benapy-
cu // 3oosorudeckuii xypHai / Russian Journal of Zoology. 2026. Boir 105. Ne 8. C. 65—86. https://doi.
org/10.7868/S3034545626080053
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Vocal Variability in Calls of Male Common Quail
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Abstract. From 2022 to 2024, we studied the variability of the mating calls of male Common Quail (Co-
turnix coturnix) in Belarus by recording the vocalizations of wild birds in their natural habitat. We anal-
ysed the acoustic characteristics of the male mating call, which consists of two parts: vibrato and triplets.
For the first time, it was revealed that the acoustic parameters of the first triplets in a series differed sig-
nificantly from those of subsequent triplets within the same individual. The key temporal and frequency
parameters of the song that allowed for the identification of individual males were determined. For the
first triplets, these included the total duration of the triplet, the interval between the second and third
elements, and the duration of the first element. For the subsequent triplets, these included the intervals
between the first and second elements and between the second and third elements, and the frequency of
the inflection point of the second element. For the vibrato, the key parameters were the durations of the
first and second elements and the maximum frequency. Additionally, we documented structural devia-
tions in male calls, such as inserted single or double elements, triplets with extra or missing elements, and
triplets lacking certain frequency components. We propose a method for the individual recognition of
male Common Quail by their calls at the same site during the nesting season. This method can be used
for population censuses and behavioural studies of the species.

Keywords: Common Quail, Coturnix coturnix, vocalization, variability, birdsong individuality
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VOCAL VARIABILITY IN CALLS OF MALE COMMON QUAIL

BBEAEHUNE

PazButne manorabapuTHON 3ByKO3aMNUChIBAIOILIEH
amnmaparypbl U COBEPIIEHCTBOBAHME METOIOB oOpa-
OOTKU ayJMOJaHHBIX OTKPHUIM HOBbIE BO3MOXHOCTHU
JUIS] U3yYEeHUs MTUL HAa OCHOBAHUM UX BOKaJIM3alnuit
(Martins et al., 2025; Shen et al., 2026). B yactHO-
CTU, MHIMBUIYAJbHOE Paclo3HaBaHUE MTHUIL 1O T'OJI0-
caM MOXET MCIOJIb30BaThCs JJIs1 y4eTa YUCACHHOCTU
(Gilbert et al., 1994; Marin-Cudraz et al., 2025), usyye-
HUA NepeMELLEHNI U TPUBSI3aHHOCTUA K MeCTaM O0u-
taHus (Grava et al., 2008; Odom et al., 2013), oueH-
Ky BbKMBaeMoctu ntull (Vogeli et al., 2008; Burton
et al., 2026), B TOM 4KCJIE U COBMECTHO C MACCUBHBIM
akyctuueckuM moHutopuHrom (Knight et al., 2024).
JaHHBI METOJ MOXET CIYKUTh aJbTepPHATUBON MU
JOTOJHEHUEM K METOIaM MEUEHMSI C IIOMOIIBIO OTJIO-
Ba U K TPAAULIMOHHBIM METOJAaM y4yeTa UMCIEHHOCTU
(Terry et al., 2005; Knight et al., 2024).

Kypoo6pasHsbie (Galliformes) mpeactaBisitoT UHTEpeC
JUTST U3ydeHUST MHIWBUIYATbHON M3MEHYMBOCTH BOKAJIH-
3alliM, TTOCKOJIBKY MX TOJIOCOBBIE CUTHAJIBI, B OTJIMYHE
OT TakoBbIX ITeBunx rruil (Nowicki, Searcy, 2014), ornpe-
JENISIIOTCST TIPEUMYIIIECTBEHHO TeHETUIECKUMU 1 aHa-
toMudeckumu akropamu (Kroodsma, Miller, 1982).
Kpome Toro, CKphITHBIN 00pa3 KU3HU psia BUIOB Jie-
JIaeT aKyCTUYECKUI MOHUTOPUHT Oosiee 3(h(heKTUBHBIM
MeToaoM ux u3ydeHust (Marin-Cudraz et al., 2025).

J1s MHOTHX MIPEICTaBUTEIICH 3TOTO OTpsiia Oblia
MmoKa3aHa WHAWBHUAyaJlbHAs M3MEHUYMBOCTh BOKa-
JMN3alNii, MO3BOIAIONIas UISeHTU(OUIINPOBATH OT-
nelbHbIX ocobeil. Hanmpumep, y psiouunka (7etrastes
bonasia) BHIABIECHB WHIWBUAyaJIbHBIEC Pa3TUIUS
110 KOJTWYECTBY M IJIUTETBHOCTH 3JIEMEHTOB B KpHUKE
(Mulhauser, Zimmermann, 2003), y TetepeBa (Lyrurus
fetrix) — TI0 YaCTOTHBIM XapaKTEePUCTUKAM IIHTISIITNX
3BykoB (Hambalkova et al., 2021), y rmyxaps (Zetrao
urogallus) — o MPOJOJIKUTEILHOCTU U YacToTax Opay-
HbIx KpuKoB (Jordi et al., 2024), y TyHApsiHO#T Kypo-
natku (Lagopus muta) — 10 NMPONOJKUTEIbHOCTHU U Ya-
CTOTaX KOPOTKUX OpaYHBIX KPUKOB CaMIIOB, a TaKXKe
WX KOJIMYECTBY U MIEPUOIUIHOCTH BOCIIPOU3BEICHMS
(Marin-Cudraz et al., 2025). IlogoOHbIe UHANBUAYAIb-
Hble 0OCOOEHHOCTU OOHAPYXEeHbI U B OpauHOM KpUKE
camuos niepenena (Coturnix coturnix) (Guyomarc’h et
al., 1998; Collins, Goldsmith, 1998).

Ilepenen (0OBIKHOBEHHBIN TIe€pene) — CKpbITHAS
NTHUlla, KOTOpas BeJIET MPEeUMYIIEeCTBEHHO Ha3eMHbII
00pa3 XM3HU U 3aHUMAET OTKPbITbIE MECTOOOUTAHMUS
C TpaBSIHUCTOU pactutenbHOcTblo. [Ilupokuii ape-
ajl BUlla oxBaTbiBaeT EBpomny, 3amanHyto yactb A3uu
u yactb Adpuku (Puigcerver et al., 2022). JIis1 Kkom-
MYHUKALWU OPYT C IPYTOM, B TOM YMCJIE U4 OUCKa
naphbl, niepernesa UCIOJIb3yIOT pPa3uuyHbIe TOJ0COBbIE
curHajibl. OJHUM U3 HUX SBJSETCS OpauHblii KPUK
caMIIOB, TaK Ha3bIBaeMBblil 001, KOTOPHIM COCTOUT
U3 IBYX yacTeili — BuOpato («Ba-Ba») U TPUILJIETOB

(«mmogb-1mmonoTh») (Kapramen, 1952; Guyomarc’h,
Guyomarc’h, 1996; Guyomarc’h et al., 1998). Bubpa-
TO UMEET TUXO€ 3ByYaHUE W CIIBIIITHO Ha CPAaBHUTEIHHO
HEOOJIBIIIOM PACCTOSIHUM, TOTAA KaK TPUTLIETHI MOXHO
ycabllath Ha pacctostHuu 1o 1 km. Camelr, oOHapy-
KWB CaMKy M MPHOJIMKasCh K HEl, yallle BCero Haul-
HaeT M3aaBaTh TOJIbKO BuOparo (Moreau, Wayre, 1968;
Puigcerver et al., 2022).

BBHIY 9KOJOTHYECKNX U MOBEIEHYECKUX 0COOEH-
HOCTE BUAA IUIS eT0 U3YYEeHHUSI B OCHOBHOM MCITOJIb3Y-
eTCs MEeTOJ yueTa 110 TojiocaM caMuoB. JlaHHBII MeTO.
MMeeT CBOM HETOCTATKU: HAXOMSIINECS PSIIOM OCO-
OU MOTYT OBITh OLIIMOOYHO MPUHSTHI 32 OOHY U TY XKe
0CcO0b MJIM, HA00OPOT, — OIHA U Ta XKe NMePEMECTUB-
LIasicst TITULIA MOXKET OBbITh IIPUHSITA 32 IBYX Pa3HbIX.
HccnenoBanust Bo @pannuum u BeirmkooputaHum mno-
Kazaju, 4To OpadHbIil KPUK KaXKI0i 0coOM meperena
UMeeT UHAUBUAYAJIbHBIC YePThl, KOTOPHIE TTO3BOJISI-
10T ee upeHrudunuponatsh (Guyomarc’h et al., 1998;
Collins, Goldsmith, 1998). B pabortax npuBozasitcs ya-
CTOTHBIE U BPEMEHHBIC XapaKTePUCTUKHU KpUKa (KaK
MepBOIi, TAK ¥ BTOPOIi €ro 4acTu), Ha OCHOBAHUU KO-
TOPBIX MOXHO paclio3HaBaTh 0COOeil U JeaTh ydyeT
MITHIL 6oJiee TOYHBIM, a TaKKe M3ydaTh X TepeMelle-
HUS B IIpelesiax ucciaeayeMoil miolaayd Ha IpoTs-
>KEHUM orpeaenieHHoro BpemeHu (Guyomarc’h et al.,
1998). B ykazanHbix pabotax (Guyomarc’h et al.,
1998; Collins, Goldsmith, 1998) onucanbl Bapradeib-
HOCTb U MHAWBUIYATbHBIC YepThl OpayHOTO KpUKa
caMIIOB Tieperiesia, OQHAKO UCCIeI0BAHUS ObUIN MPO-
BeIEHBI B TAOOPATOPHBIX YCIOBUSIX M Ha HEOOIBIITNX
BbIOGOpKax — 6 camuoB Bo @pannuu (Guyomarc’h
et al., 1998) u 7 camuos B Benukoopurtanuu (Collins,
Goldsmith, 1998). KauecTBo 3ammceii ToJI0COB B I10-
MEIIEHUU U B TIOJIEBBIX YCIIOBUSIX UMEET PSII pa3TAINiA
(Guyomarc’h et al., 1998), a majoe 4yKcI0 MpOaHaIM-
3UPOBAHHBIX 0COOEH MOXKET AaBaTh HEMOJHYIO KapTH -
HY BapuaOeJIbHOCTU FOJIOCOB U HE YYUTHIBATh PETUO-
HaJbHbIE 0COOEHHOCTH.

Lenbs naHHOTrO MccienoBaHUsl — OlIEHKAa Bapua-
0eJIbHOCTU Y MHAWBUAYaJIbHBIX XapaKTepUCTUK Opay-
HOTO KpMKa CaMIIOB Teperesia Ha OCHOBAaHUY 3amuceid
TOJIOCOB, MOJIyYEHHBIX B MOJIEBBIX YCIOBUSIX HA TEPPU-
topuu benapycu.

MATEPHUAIJIbI 1 METOZbI

Tonoca camuoB meperneyioB ObIJIM 3amucaHbl
Ha npotsikeHuun 2022—2024 rr. B CTOJTMHCKOM paii-
oHe bpectckoii obnactu (okpectHoctu A. I'opogel,
1. JIanen, n. boabmue opisl), B IlyxoBuuckom paiio-
He (okpecTtHOCTHU A. Bapmaska, a. Cytun) u Cmode-
BUUYCKOM paiioHe (okpecTHocTU A. [ltomiait) MuH-
CKOI1 00J1acTH.

Ha GosbmMHCTBE MIOIIAA0K 3alMCHU IIPOU3BO-
JNJINCh IBYKPATHO B TCYCHUE CE30HA Pa3MHOXEHUA
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¢ nepepbiBoM Oosiee 30 gHEM B TeueHUE HECKOJIbKUX
JIET. YYUTBIBas HU3KYIO0 BBIXKMBAeMOCTb Ieperiesa
(Puigcerver et al., 1992), a Takxe JaHHbBIE O TOM, YTO
Ha OJHOM YYacTKe B TeUECHHE Mecslia MOXET ITPOMC-
XOOUTH MOYTH MoJHas cMeHa camioB (Guyomarc’h
et al., 1984; Herrmann, Dassow, 2003), Bo usoexaHue
notepu O60JIBIIOT0 MACCUBA JAHHBIX JUIS1 aHAIU3a ObLI
KCITOJIb30BaH BECh 3alMCaHHBII MaTepyai, HECMOTPSI
Ha HEKOTOPYIO BEPOSITHOCTD TOTO, UTO KaKasi-TO YaCTh
caMILIOB MoOIJia ObITb 3amycaHa IBaXK/Ibl.

3anucu NpoBOAMJIMCH Ha 3aKaTe — B MUK aKTUB-
HOCTHU TITUII, C UCMTOJb30BAHUEM PYUYHBIX peKope-
poB (Zoom H1n, H6) co BcTpoeHHBIM MUKPO(POHOM.
I1pu oOHapyKeHMHU MOIOIIEro caMila UCCIenoBaTelb
MOCTEeTNeHHO MpuoImKancsa K Hemy. OcyliecTBisIach
3aMnuch ero 6pavyHOro Kprka ¢ pukcaluei reorpadu-
YeCKMX KOOPAMHAT TOUKM 3aMUCU, a3UMyTa U TpuMep-
HOTO PacCTOSTHUS IO MCTOYHMKA 3ByKa. PaccTostHMe
10 BOKAJIM3UPYIOLIEH NTULBI COCTABISLIO He OoJiee
400 M, B 6oapminHCTBe ciiyyaeB — 150—300 m. Becem
0CO0SIM MPUCBaNBAINCh YHUKATbHbIE UACHTU(PUKALIM -
OHHbIe HOMepa. [Ipu 3ToM MHOTHA, MPU AJTUTETbHbBIX
may3ax MeXIy OTIeTbHBIMU KPUKaMU CaMIIOB, 3aIT1Ch
BKJTIOUAJIach HE C CAaMOTo HavaJsia KpYKa, YTO TOBJIUSIIO
Ha KOJIMYECTBO 3alMCAHHbBIX MTePBbIX TPUILIETOB.

B pesynbrate aHanuza u 00pabOTKU MOJYyYEHHbBIX
KPUKOB IIJIST KaXKIIOTO caMIla B OMHY CTPOKY 0a3bl TaH-
HBIX (Iajiee Mo TeKCTy — 3alucCh) OblIa BHECEHA MH-
(bopmaiust 06 omfHOM TpUILIETe U/UIN OOTHOM BUOpa-
T0. JIJ1s1 KaXk1moit ocodu MoayyeHO pa3HOoe KOJIUYECTBO
3anuceid — ot 1 mo 43.

AHaIIN3 ayIno3anuceit ocyIecTBIsICS B IpOTrpaM-
Me Audacity.

Bcero monyueHa u obpaborana 2091 3amuchk
OpauHoro kKkpuka ot 165 camuos meperena. M3 Hux
st 47 caM1OB 3aIllMcaHoO BUOPATO U TPUILIETHI, IS
115 — TOABKO TPUILIETHI, IS TPEX — TOJBLKO BUOpa-
TO. Y 25 0cobeii oOHapyXeHbl OTKJIOHEHUS OT TUINY -
HOI CTPYKTYpbl KpuKa. [ u3yyeHusi BapuadbeabHO-
CTU ObUIM MCHOJb30BaHbl BCE UMEIOIIMECS 3ATIUCH,
KpOME TeX, B KOTOPBIX OTCYTCTBOBAJIM 3HAYEHUS IS
KaKux-J100 MmapaMeTpoB IO MPUUMHE HEKAuyeCTBEH-
HOI1 3amMcu WM MOMeX, U KpoMe 3aluceit ocobeit
C HETUIIMYHOI CTPYKTYpO1 Tpuiuiera. s cratucTu-
YeCKOTO aHaIn3a UHAWBUAYAJbHBIX PAa3IUYUi TpU-
TUIETOB W BUOPATO OBLIM MCKITIOYEHBI 3alTMCU OCOOEH,
MMEIOIIMX MeHee TpeX 3allMCaHHbIX TPUTLIETOB WU
BuOpaTo. 1151 Kax/10ro aHajau3a NpruBeneHbl KOHKPEeT-
Hble 00BbEeMBbI BHIOOPOK.

st onmucaHusl CTPYKTYpbl OpauHOro KpyUKa U ero
KOMITOHEHTOB HMCITOJIb30BaHbBI TEPMUHBI:

1) 31eMeHT — OTHEeJIbHBIN 3BYK B IIOCJIEA0BATEIIb-
HOCTH 3BYKOB B KpUKE, BU3YaJIbHO HENEIUMBIN Ha CO-
Horpamme (ITanos, Omaes, 2011; uut. mo: CBUpUIOBA,
IMoBapuHies, 2016);

2) BUOpaTo — mepBas 4acTh KpuKa caMila, 3By4YUT
KaK «Ba-Ba», COCTOUT M3 IBYX WJIU, peXe, TPeX dJIe-
meHToB (Kaptames, 1952; Guyomarc’h, Guyomarc’h,
1996; Guyomarc’h et al., 1998);

3) TpuUIIeT — BTOpasi 4YacTh KpPUKa caMlia, 3ByYUT
Kak «11oab-110J1oTh» (Kaprames, 1952; Guyomarc’h,
Guyomarc’h, 1996; Guyomarc’h et al., 1998). Tu-
NUYHasg CTPYKTypa TpUILIETa MpeacTaBisieT co0oii 3
aJIeMeHTa, MEXIy TepPBBIM M BTOPHIM 3JIeMEHTAMU
nay3a 0oJiee MPOJOJIKUTENIbHAS, YeM MEXIY BTOPBIM
u TpeTbuM 37emMeHTaMu (Collins, Goldsmith, 1998;
Derégnaucourt, 2010). B Hameit 6oiee paHHel cTaTbe
(Beuépko, 2024) B 3HaYCHUU 37E€MEHTA UCITOJIb3YETCsI
CJIOBO «CJIOT».

Kaxk mpaBuio, 6padyHbiii KpUK HAYMHAETCS C OJl-
HOTO WJIM JABYX BUOpPATO W 32 HUM CJIEAyEeT 4Yepena
(3—8) tpuruietoB (Derégnaucourt, 2010). B naHHOM
WUCCeAOBAHUU TPUILIEThI ObUIM YCJIOBHO pa3ieieHbl
Ha 2 TpyMNIbl: NePBble TPUIUIETHI U MOCJIEAYIOLINE TPU-
MIeThl (BTOPOMA, TPETUIA, YeTBEPTHIiA, MSATHIM U T.11.).

OmnucaHue mapaMeTpoB OpayHOTO KpHKa Ieperie-
Jla OCYIIECTBJISIIOCH C UCMOIb30BaHMEM MapaMeTpoB
U X 0003HAYECHMIA, ITPeNCcTaBIeHHBIX B paboTe (hpaH-
ny3ckux yuyeHbix (Guyomarc’h et al., 1998).

Jas BUOpaToO OIMMCHIBAINCH OOIIAST TIPOIOIKM-
TeJIbHOCTb BUOPATO, MPOAOIKUTEIbHOCTb MEPBOTO
BJIEMEHTAa, MPOJOJIKUTEIBHOCTh BTOPOTO 3JIEMEH-
Ta, MPOJOKUTEILHOCTh MHTEPBaa MEXIY MepBbIM
¥ BTOPBIM 3JIEMEHTOM M MaKCUMaJlbHas 4acToTa JJIst
Bubparo (puc. 1). B pabote I'itomapk ¢ coaBTopaMu
(Guyomarc’h et al., 1998) usmepsiicst npyroii napamerp
yacTOThbl — MMHMMaJbHasg yacToTa BUOpaTo. Bribop
JIPYroro 4acTOTHOTO TTOKa3aTelisl B HallleM MccieqoBa-
HUU O0YCJIOBJIEH OCOOEHHOCTSIMU 3alMCHU B MOJIEBBIX
YCJIOBMSIX, IIPU KOTOPBIX HUXKHUE YaCTOThI BUOPATO OT-
CcyTCTBOBaIM Ha paccrossHuu 6osee 20—30 M B pe3yJib-
tate a¢pdekTa 3atyxanusa (Guyomarc’h et al., 1998).

s TpUIieTa ONUCHIBAJIUCh CIIEAYIOIINE XapaK-
TEPUCTUKU: O0IIAs TPOIOKUTEIbHOCTD, MTPOIOJIKI-
TEeJIbHOCTh 1-TO, 2-TO 1 3-T0 3JIEMEHTOB, BPEMEHHOI
WHTEPBAJl MEXKAY TOYKAMU HAUOOJIbILIEH YacTOTHI 3J1e-
MEHTOB, 3HaUeHNEe MUHUMAaJIbLHOMN YacTOTHI 3JIeMEH-
TOB, 3HaUYEHUE YaCTOThl TOUKU Teperubda 3JeMeHTOB
(puc. 2). Takke paccuuTbiBajach pa3HUIIA MEXY Ya-
CTOTOM TOUKM Iepernda 1 MMHMMAaJIbHOI YaCTOTOIA.

Bl Mcnob30BaH NOTOJHUTENbHBIN MapaMeTp,
He ONMCaHHbIA B paboTe (ppaHIY3CKUX YUYEHBIX, —
BPEMEHHON MHTEpBaJl MeXIYy TpPUILJIeTaMU B OJI-
HOM Kpuke (omHOIi cepum Tpuilieton). M3mepsuics
OT OKOHYaHMSI OJHOTO TPUILIEeTa A0 Havaja cieaylo-
IIETO — MEXKIY KpalHUMU TOYKAMK U3MEPEHUS O0IIIei
TPONOKUTEIbHOCTH TPUILJIETOB.

CratucTudecKuii aHaan3 TIPOBOAMIICS B ITpOTpaM-
Max Statistica 1 R-studio (Bepcuu 4.5.2 R Development
Core Team, 2025). Mcnoab3oBanuch NakeThl: vegan
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Puc. 1. Conorpamma Budparo neperneia. [lapamerpsl: VI D — o61as nponokureabHocTh BubpaTo, VDS1 — nponoku -
TeJIbHOCTD 1-r0 asiemeHTa, VDS2 — npoaoiKuTebHOCTh 2-10 2jieMeHTa, Vdi — nntepBai mexay 1 u 2 anementamu, VF —
MaKcHMaJIbHas 4acToTa Uik BCEro BUOpaTo

Fig. 1. Sonogram of the Common Quail vibrato. Parameters: VI D — total duration of vibrato, VDS1 — duration of the 1st
element (syllable) of vibrato, VDS2 — duration of the 2nd element of vibrato, Vdi — duration of the interval between 1st and
2nd elements of vibrato, VF — maximum frequency of the vibrato
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Puc. 2. Conorpamma tpuruieta nepernena. [Tapamerpsl: TD — 0611ast mpomoKUTEIbHOCTD TpUILieTa, DS1 — muTeTbHOCTh
1-ro anemenTa, DS2 — mmrenbHOCTh 2-10 31eMeHTa, DS3 — mauTenbHOCTD 3-T0 3ieMeHTa, 112 — nHTepBan MeXmy Tod-
KaMU HauOOoJIblIe 4YacTOThI 3JieMeHTOB 1 1 2, 123 — uHTepBai MexXay TOYKaMu HauOOJIbIlIei YaCTOThI 2JIEMEHTOB 2 U 3,
F1S1 — MuHumanbHas yactora mist 1 anemenTa, F2S1 — yactora Touku neperuda mis 1 anemenrta, F1S2 — MuHumanbHast
yacToTa i 2 snemeHTa, F2S2 — yacrora Touku reperu6a mjist 2 aneMenTa, F1S3 — MuHMManbHas yacToTa Ui 3 3JIeMeHTa,
F2S3 — yacToTa Touku neperuba ajis 3 ajeMeHTa

Fig. 2. Sonogram of the Common Quail triplet. Parameters: TD — total duration of triplet; DS1, DS2, DS3 — duration of the
1st, 2nd and 3rd elements; 112 — interval between the highest frequency points of the Ist and 2nd elements; 123 — interval
between the highest frequency points of the 2nd and 3rd elements; F1S1, F1S2, F1S3 — minimum frequency of the 1Ist, 2nd
and 3rd elements; F2S1, F2S2, F2S3 — frequency of the inflection point of the 1st, 2nd and 3rd elements
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(PERMANOVA, NMDS), randomForest (Random
Forest), ggplot2 u ggcorrplot (Budyanusauusi), dplyr
u tidyr (06paboTKa maHHBIX), caret (cTaHmapTU3aLUs
u OanmaHcupoBka), geepack (GEE anamms, Tect Banbaa).

ITpoBepka xapakTepa pacnpenejaeHus] JaHHBIX Ta-
pPaMeTpOB TEePBBIX U MOCIESAYIONINX TPUTUIETOB 1 BU-
Opato ¢ ucnonb3oBanuem kpurepus lamupo—Yunka
rokasaja, 4YTo pacrpenejeHue He COOTBETCTBYET HOP-
manbHOMY (p < 0.05 1151 GONABIIMHCTBA TApaMETPOB).
B ¢Bs131 ¢ 3TUM CTaTUCTUYECKUIT aHAIN3 TTIPOBOIMIICS
C UCIIOJIb30BaHMEM HElapaMeTpUIECKIX METOIOB.

J1J1sT BBIIBJICHUST Pa3IMUMi MEXIy MEepBBIM U I10-
CIEIYIOLIIUMU TPUILJIETAMU UCIIOIb30BAaJICS CTATUCTH -
yecKUi aHaJIn3 0000IIEHHBIX OLIEHOUHBIX YpaBHEHU
(GEE) u tect Banbaa.

Uit aHayiu3a BHYTPU- M MEXWHIUBUAYaTbHBIX
pa3IMuri OCAeNyIOIINX TPUILJIETOB MPUMEHSIJICS O/l -
HO(aKTOPHBIM IMCHEPCUOHHBIN aHAIU3 (KpUTEepUil
Kpackena—Yomnuca) o kaxmoro u3 15 mapaMeTpoB
(BpeMEHHBIX M YaCTOTHBIX) OTAeJbHO (1 = 121 0coO0b,
N = 1072 3anucu). JIonoTHUTEIbHO MTPOBOAUIICS MHO-
TOMEPHbIM HemapaMEeTPUUYECKUMN OUCIIEPCUOHHBINA
aHanu3 (PERMANOVA) Ha ocHOBe MaTpuIIbl pac-
crossHuil bpes—KypTuca ¢ rpynmnupoBKoii 1o ocoou
U cTpaTuduKanuein mo HoMepy Kpuka. JIjas oleHKn
BKJIajla mapaMeTpoOB B MHIMBUIYaAJbHbIE Pa3IUUUS
TPUILJIETOB UCMOJb30Bajcs aaroputM Random Forest
Ha CTaHJAapTU3UMPOBAHHBIX (METOI min-max) u cba-
JJAHCUPOBAaHHBIX JaHHBIX (MeTox class weights). Bax-
HOCTb ITIepEMEHHBIX OIpenessiach yepes rmokasarelib
Mean Decrease Accuracy (MDA), KOTOpbIit oTpakaeT
cpellHee CHUXXEHHWE TOUHOCTU Kjiaccudukauuu npu
CJIy4aiiHOM IepeMEeIIMBAHUM 3HAUYCHUI TTapaMeTpa.

B3anMocBs3u Mexxay napameTpaMy Kpruka caMIIiOB
rneperiesia OLIEHUBAINCH C TIOMOIIbIO Koad humreHTa
Koppensiinuu CriipMeHa ¢ MHTepIIpeTalueil TeCHOThI
no mkaje Yengoka.

s BU3yasiM3aliMy TaHHBIX MCIOJIb30BaOCh He-
METpHUYECKOe MHOroMepHoe IKanupoBaHue (NMDS)
Ha OCHOBE MaTpuIIbl paccTostHuit bpesi—Kyptuca. Jlist
aHaJIM3a MocjenyIX TPUTUIETOB 0TOOpaHa MoaBbIOOp-
Ka 0Cco0€ii, 17151 KOTOPBIX 3arucaHo coiee yeM 10 KpukoB
JUTSI KaXI0ii, oHa coctaBuia 28 ocobeit (N = 359 3anu-
ceif). st moctpoenust NMDS BbIOpaHBI Tpu HanboJee
UH(bOPMATHBHbBIX TTapaMeTpa Ha OCHOBE Pe3y/ibTaToB
Random Forest 1 KoppeasiMOHHOTO aHaIn3a.

AHaJIOTUYHbIF HAOOp METOIOB MPUMEHSIJICS IS
aHajmM3a MepBbIX TPUIUIETOB U BUOpaTo. Busyanuzauusa
JUIST TIEPBBIX TPUILIETOB € McHojib3oBaHueM NMDS
MOCTpOeHa Ha OCHOBaHUM AaHHBIX 10 ocobeit, KoTo-
pble nMenu 1o 10 3amuceii IepBbIX TPUILUIETOB Ha Ka-
xknyto. ['paduk nyst BUOpaTo mocTpoeH ajis 22 ocodeid,
JUIST KaXK IO M3 KOTOPBIX ObLIO BHITTOJIHEHO Oosiee Tpex
3anuceit (N = 126 3anuceii).

PE3VJIBTATDBI

Bpaunblii KpuK caMIIOB IIeperieaa obaamaeT Io-
CTOSHHOI CTPYKTYPOIi, OMHAKO BpEMEHHBIE U YaCTOT-
HBIE TTapaMeTphl TPUILIETOB U BUOPATO BapbUPYIOT KaK
MEXNY pa3HbIMU OCOOSIMM, TaK U MEXKIY KpUKAMU OJI-
HOIt ocoOu.

OTMeYeHO, YTO B HEKOTOPBIX CIIyYastX CaMIIbl BOC-
MPOU3BOAUIN TOJBKO BUOPATO UM TOJBKO TPUILIE-
Thl. [Ipy MCIONB30BaHUM 3aMUCHU TOJIOCA CAMKU JIJIST
TIPUBJICYEHUST CAMIIOB, BOKAJIM3UPYIOIIasi 0COOb IpH-
OmKaaach K MCTOYHUKY 3BYKa U B OTBETHBIX KPUKaxX
BOCITPOM3BOIMIIA CEPUIO0 BUOPATO, M3PENKA MUCITOTb3Ys
TPUILICTHI.

Tpuniersl

B Hamx ucciienoBaHUSIX BCE TPUILIEThI IPOU3HO-
CWJIMCH cepueil u3 3—8 eanHUll, B UYepene TPUILISTOB
MeXIy KaXKIbIM M3 HUX MEIMaHa UHTEPBaJla COCTABISI-
na 614 Mc, MeXXKBapTWIbHBIN pa3max 78 (n = 160 oco-
oeit, N = 1477 3anuceii).

B tabi. 1 npuBeaeHb 001IMe XapaKTePUCTUKHU T1a-
paMeTpoB TPUILIETOB (JJIsI aHAJKM3a MCMOJb30BaHbI
JAHHBIE TIEPBBIX U MMOCIEAYIOIINX TPUILIETOB B COBO-
KYITHOCTH).

CpaBHeHME NEPBBIX Y MOCASAYIONINX TPUILIETOB

B xone ananu3a 3amnuceit roIocoB caMIIOB Tieperie-
J1a ObUTO OOHAPYKEHO, YTO MEePBhIE TPUILIETHI B KPUKE
OTJIMYAIOTCS OT MOCJEAYIOIIMX TpUIUIeTOB. CpaBHEHNE
3HAYEHUI ITapaMeTPOB 3TUX IPYIIIT TPUILJIETOB IIPUBE-
JIeHO B TaOI. 2.

Ha ocHOBaHUU CTaTUCTUYECKOTO aHaju3a C UC-
MTOJIb30BaHUEM O0OOIIIEHHBIX OLIEHOYHBIX YpaBHEHU
(GEE) BBISIBICHBI pa3Inyusi MEXIY MEPBbIMU U T10-
clieayIolIMMU TPUILIETaMU B Kpuke (Tadj. 3). YV 12
u3 15 ucciaenyeMbIx ITapaMeTpOB MOKa3aHbl CTATUCTH-
yecku 3HaYnMBIe (p < 0.05) paznmuns.

HaubGosee BoipaxkeHHBIE pa3audyus MeXAy Mep-
BBIMU ¥ MOCJHEAYIONIMMHU TPHUILIeTaMU HabIona-
JINCh B IPONOJIKUTEILHOCTH TIEPBOTO 3JIEMEHTA, KO-
TOpBI ObLT KOpoue Ha 8.3% y mepBBIX TPUILIETOB
(DS1: —3.58 mc; Wald = 76.87; p < 0.001). MuTepBan
MEXAy MepPBBIM U BTOPBIM 3JIEMEHTaMU ObLI JJIMH-
Hee Ha 4,0% B nepBbix Tpuruietax (112: +9.63 mc;
Wald = 90.33; p < 0.001), Torma kak o011ast IIpoIOJI-
KUTEJbHOCTDh TPUIUIETA yBEeIUUMIach Tuiib Ha 1.4%
(TD: +5.62 mc; Wald = 36.16; p < 0.001). YacTtoTHBIE
rnapameTphl JEMOHCTPUPOBAIU COIJIACOBAHHOE YMEHb-
LIeHWe Pa3HUIIbI YACTOT BCEX TPEX BJIEMEHTOB, HAU0O-
Jiee 3aMeTHoe 1Jist mepBoro ajiemeHTa (DFS1: —40.73
TIr; Wald = 13.19; p < 0.001).

HecMoTpst Ha cTaTUCTUUECKM 3HAYMMbIEC Pa3IMUMSI
MEXIy TIEPBBIMU M TIOCTSAYIOITMMHU TPUTLIETaMU, KOP-
PeSILIMOHHBIN aHa3 CipMeHa 7151 aHaJIOTMYHbIX T1a-
paMETPOB STHX IBYX TPYIII TPUTLIICTOB BBISIBUJ CUIIBHYIO
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Ta6mua 1. BaprabeabHOCTh TapaMeTpOB TPUILIETOB caMIIoB mneperieia (n = 151 ocoos, N = 1851 3ammce)
Table 1. Variation in triplet parameters of male Common Quail (» = 151 individuals, N = 1851 recordings)

IMTapametp MenuaHa IQR SD Min—max Min—max (uteparypbie
JTaHHbIE)

TD, mc 404.00 44.00 40.03 302.00—555.00 312.70—474.60
DS1, mc 41.00 18.00 10.37 20.00—75.00 15.40—24.30
DS2, mc 46.00 17.00 11.03 21.00—85.00 15.80—24.30
DS3, mc 45.00 16.00 10.23 21.00—87.00 15.80—23.20
112, mc 241.00 40.00 34.45 154.00—393.00 158.20—327.40
123, mc 120.00 19.00 14.29 86.00—175.00 119.30—155.70
F1S1, I'x 1382.30 249.50 199.86 642.00—2082.00 1333.00—1698.60
F2S1, Ix 2136.00 123.50 100.33 1779.00—2775.00 2051.00—2593.30
DFSI1, I 744.00 270.00 204.12 206.00—1478.00 512.30—1179.20
F1S2, Iz 1286.25 299.00 214.40 641.00—1986.00 1333.00—1709.00
F2S2, Tx 2133.00 110.00 93.68 1750.00—2593.00 2051.00—2546.50
DFS2, I'n 841.00 323.00 223.35 244.00—1509.00 589.20—1196.20
F1S3, Ix 1288.00 310.00 229.77 682.00—1943.00 1333.00—1712.20
F2S3, Itz 2138.00 105.00 90.90 1834.00—2610.00 2025.50—-2572.20
DFS3, I'n 842.00 336.00 240.59 299.00—1693.00 529.50—1230.50

Ipumeyanus. JIomoJIHUTEIBHO IPUBEACHBI JaHHBIE, TonydeHHbIe Bo Ppanunu (Guyomarc’h et al., 1998). IQR — MexkBapTUiIb-
HbII pazmax, SD — craHgapTHoe OTKJIOHEeHUe, Min—max — MUHUMaJIbHbIe 1 MaKCUMaJibHble 3HaUeHus1, TD — o01as mponoKu-
TeJIbHOCTD TpuIuieTa, DS1 — mmreabHOCTh 1-T10 251eMenTa, DS2 — muTenbHOCTD 2-T0 3JeMeHTa, DS3 — mmTeabHOCTh 3-T0 3J1e-
MeHTa, 112 — uHTepBaa MeXIy ToOYKaMU HauOOJIbIIeil YacTOThI 3JIeMeHTOB 1 1 2, 123 — uHTepBaJl MeXIy TOYKAMU HAnOOJIbIlIEH
4acToThl 2JeMeHTOB 2 1 3, F1S1 — MmuHuMasibHast yactoTa s 1 anemenTa, F2S1 — yactora Touku neperuda s 1 ajiemeHTa,
F1S2 — muHumasnpHast yactota 1uid 2 ayeMenTa, F2S2 — yactora Touku riepern6a mig 2 ajnemenrta, F1S3 — MuHuMaibHas yacTora
17151 3 anemeHTa, F2S3 — yactora Touku reperuoa st 3 aJeMeHTa.

Notes. Data from Guyomarc’h et al. (Guyomarc’h et al., 1998) are shown for comparison. IQR — interquartile range; SD — standard
deviation; Min—Max — minimum and maximum values; TD — total duration of triplet; DS1, DS2, DS3 — duration of the 1st, 2nd
and 3rd elements; 112 — interval between the highest frequency points of the 1st and 2nd elements; 123 — interval between the highest
frequency points of the 2nd and 3rd elements; F1S1, F1S2, F1S3 — minimum frequency of the 1st, 2nd and 3rd elements; F2S1,
F2S2, F2S3 — frequency of the inflection point of the 1st, 2nd and 3rd elements.

Taomuna 2. CpaBHeHUe MeIMaHHbBIX 3HAUEHUI ITapaMeTpoB IepBhIX (1 = 125 ocobeit, N = 365 3amuceii) u nocieny-
fowmux (7 = 150 ocobeii, N = 1486 3amuceii) TpPUILUIETOB B OpayHOM KpUKeE Ieperiena

Table 2. Comparison of median values of parameters of the first (n = 125 individuals, N = 365 recordings) and subsequent
(n = 150 individuals, N = 1486 recordings) triplets in the mating call of the Common Quail

Mapamerp MenuaHa rmapaMeTpoB TPUILIETA IQR SD
EePBbIA HOCIEAYIOIIMNIA EePBbIA HOCIEAYIOIIMNIA EePBbIA HOCIEAYIOIIMNIA
TD, mc 410.00 402.00 44.00 43.00 41.97 39.40
DSI1, mc 41.00 41.00 17.00 18.00 10.68 10.29
DS2, mc 46.00 46.00 17.00 17.00 10.94 11.05
DS3, mc 46.00 44.00 14.00 16.00 10.05 10.27
112, mc 248.00 240.00 48.00 38.00 37.39 33.45
123, mc 119.00 120.00 18.00 20.00 13.18 14.55
F1S1, I'x 1366.00 1386.00 274.00 244.00 221.35 193.91
F2S1, T 2118.00 2144.00 132.00 117.00 113.69 96.06
DFS1, I'n 744.00 744.00 264.00 273.00 215.63 201.27
F1S2, Iz 1264.00 1291.50 286.00 299.00 214.13 213.96
F2S2, Ix 2122.00 2136.00 115.00 109.00 98.28 92.34
DFS2, I'x 856.00 838.25 317.00 322.50 220.67 223.87
F1S3, Iy 1240.00 1295.00 309.00 310.00 231.56 228.86
F2S3, T'x 2126.00 2142.00 106.00 104.00 94.67 89.72
DFS3, I'x 867.00 835.50 354.00 329.00 244.81 239.46

ITpumevanus. IQR — MexxkBapTUIbHBIN pa3dmax, SD — cTaHgapTHOE OTKJIOHEHHUE.
Notes. IQR — interquartile range, SD — standard deviation.
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Taﬁmma 3. PC3YHbTaTbI CpaBHCHUA NMapaMETPOB MEPBLIX N MOCICAYIOINX TPUIIJIICTOB C ITIOMOIIBIO GEE-ananuza u te-

crta Bambna
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Table 3. Comparison of first and subsequent triplet parameters using GEE analysis and Wald test

CpenHee 3HaUYEHUE CranmapTHas
ITapametp apameTpOB TPUTLIICTOB Paznuua olnoKa Tect Banbna p-3HaYeHue
TIEPBbII MOCJIENYIOLINIA OLEHKM
DSI1, mc 39.55 43.13 —3.58 0.41 76.87 ok
112, mc 251.70 242.07 9.63 1.01 90.33 ook
DS2, mc 43.27 45.80 —2.53 0.34 55.62 ook
TD, mc 409.46 403.84 5.62 0.93 36.16 ok
123, mc 121.99 122.98 —0.98 0.20 25.00 ok
F2S1, I'n 2117.38 2142.61 —25.23 5.22 23.38 ook
F2S3, T'a 2122.10 2139.65 —17.56 3.65 23.12 ook
DFS1, I'n 696.69 737.41 —40.73 11.22 13.19 ok
F2S2, Ta 2117.97 2134.52 —16.55 4.61 12.91 ook
DS3, mc 43.42 44.69 —1.27 0.36 12.72 otk
DFS2, T'a 771.83 802.31 —30.48 10.07 9.17 ok
DFS3, I'n 788.91 817.33 —28.43 9.75 8.51 ok
F1S2, Itz 1345.84 1332.03 13.81 7.90 3.05 ns
F1S1, Ix 1421.23 1405.42 15.81 10.57 2.24 ns
F1S3, Ix 1332.72 1321.97 10.75 8.13 1.75 ns

% p<0.001, ** — p <0.01, ns — "He 3HaunMo (p > 0.05).
ik — p <0.001, ** — p < 0.01, ns — not significant (p > 0.05).

Taomuna 4. KoadduimeHTs Koppeasiimy aHaJIOTMYHBIX TTapaMeTPOB TTEPBHIX M MOCJIENYIOIINX TPUTIIIETOB C TPYTIIHN-

pOBKoOIi Mo ocodu (n = 125 ocobeii)

Table 4. Pairwise correlation coefficients of the same parameters in the first and subsequent triplets (» = 125 individuals)

[MapameTp TD DS1 DS2 DS3 112 134 F1S1 F2S1
KoaddunmeHT Koppesiuuu 0.95 0.93 0.96 0.94 0.96 0.97 0.83 0.81

[MapameTp DFS1 F1S2 F2S2 DFS2 F1S3 F2S3 DFS3 —
KoaddbuiueHT Koppensiiuu 0.76 0.84 0.82 0.83 0.86 0.84 0.86 -

MOJIOXUTEJIBHYIO KOPPESIIIAI0O MEXKAY BCEMHU Mapame-
TpaMu (Ta0. 4), 4YTO CBUIETEILCTBYET O COIIACOBAaHHO
WHIVBUIYAJTEHON M3MEHUYMBOCTH TIEPBBIX U TTOCIIEIYIO-
LIMX TPUIUIETOB B GpavyHOM KpPHKE ITeperieia.

WHOvBUIYaaTbHOCTD MOCAEIYIONINX TPUILIETOB

YuyuThIBask CTATUCTUUECKU 3HAUMMBIC Pa3INuus
MEPBBIX U MOCAEAYIOMNX TPUIIETOB, aHATN3 UHIM -
BUAYyaIbHOM M3MEHUYMBOCTH TIPOBENEH OTIETBHO IS
00euX TPYITI TPUTIIETOB.

OnHo(paKTOPHBINM TUCTIEPCUOHHbBIN aHaIU3 (KpU-
tepuii Kpackema—Yommca) (n = 121 ocobs, N = 1072
3aMuCcHy) BbISIBUJ cTaTUCTUYeCKU 3HauUnMble (p < 0.001)
pasnuuus MeXy pa3sHbIMU OCOOSIMU IO BCEM UCCIE-
IyeMBbIM (BpEMEHHBIM M YaCTOTHBIM) MapamMeTpam Io-
CIEYIOUINX TPUTIIICTOB.

MHOTOMEPHBIII JOUCIEPCUOHHBIN aHalu3
PERMANOVA (n = 121 ocobu, N = 1072 3anwucu,

>3 3anucu Ha ocoOb) co cTpatuduKaluein mo Home-
Py KpMKa MOATBEPAUIT BbIPAXKEHHYIO WHAWBUAYATb-
HOCTb napaMeTpoB TpurieToB (R? = 0.818; F'= 35.721;
p = 0.001; 999 nepecranoBok). CornacHo pe3yJbTaTamMm
aHanusa, 81.8% o01ieit BApMaTUBHOCTU TPUILJIETOB
OOBSICHSIETCS TIPUHAJIEXKHOCTBIO K PA3IMIHBIM OCO-
0sIM.

AHanM3 BAXKHOCTHU MEPEMEHHBIX C UCITOJIb30BaHM-
eM anroputMa Random Forest BBISIBUII, 4TO HAMOOIb-
LI BKJIAJ B MEXWHAUBUAYAJbHbIE pa3IUUMsI 0coOeit
BHOCST BpeMEHHBbIE ITapaMeTphbl TPUILIETOB (puc. 3).
B nepByto ouepenb 3TO MHTEPBaIbI MEXIIY dJIeMEHTa-
mu (112 u 123) 1 o61Iast TPOAOIKUTETLHOCTD TPUILIE-
ta (TD), co 3HaueHussMu BaxkHocTu 82.3, 77.8 1 76.3
cooTBeTCTBEHHO. Cpenu 4aCTOTHBIX XapaKTePUCTUK
WHAVBUIYaJbHBIC pa3IUunsl CUJIbHEE BCEro BhIpaxa-
JOTCST B YaCTOTE TOYKHU TMepernba BTOPOTO 3JIeMeHTa
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ITapameTpsr
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CpenHee CHIKCHME TOUYHOCTHU
(Mean Decrease Accuracy)

Puc. 3. BaxkHOCTb mapaMeTpoOB TOCEAYIOMUX (Bcex,
KpoMe TIepBbIX) TPUILJICTOB UISI UHIUBUAYaJIBHOTO pac-
MO3HaBaHUS CaMIIOB Teperiesia, OlleHeHHas! M0 UHACK-
cy cpenHero cHuxXeHust TouHoct (MDA) B aHanuze
Random Forest (n = 121 oco6b, N = 1072 3anucu)

Fig. 3. Feature (variable) importance for the identification
of individual Common Quail males based on subsequent
triplets, assessed by the Mean Decrease Accuracy (MDA)
in Random Forest analysis (# = 121 individuals, N = 1072
recordings)

F2S2 (55.1). O61ast To4HOCTh KaccuduKalm oco-
6eit cocraBuia 83.58% (OOB error rate = 16.42%).

KoppenssumoHHbIl aHanu3 (n =
N —

150 ocoo0eii,
1486 3amuceii) mapaMeTpOB IOCIEIYIOUINX

TPUILIETOB TIeperiena IoKa3ai, YTO BpeMeHHbIe U Ya-
CTOTHBIC XapaKTEPUCTUKU M3MEHSIOTCS COTJIacCOBaH-
HO, HO He3aBUcUMbIMU Tpynnamu (r < 0.23; p < 0.05).
YiivmHeHWe 371€MEeHTOB TPUILIETa TTPOUCXOIUT TIPO-
TMOPLUOHAJIBHO APYT APYTY — BbISIBJIEHA BbICOKAs 1O~
JIOXKUTEbHAsI KOPPEISILMS MEeXIy OOIei TpoaoKy-
TEJIbHOCTBIO TPUTLIETa M UHTEPBAJIOM MEXIY MEePBBHIM
u BTOopbIM 37ieMeHTOM (TD—I12: » = 0.84; p < 0.05)
1 BBICOKASI CBSI3b MPOAOIKUTEbHOCTU BCEX TPEX dJe-
MeHTOB Mexay coboit (DS1-DS2: r=0.98; DS2—DS3:
r=20.98; DS1-DS3: r=0.97; p <0.05).

Cpenu 4acTOTHBIX MapaMeTPOB HAOIIOAAETCS BbI-
COKasl TOJIOKUTETbHAS CBSI3b MEXIY MUHUMATbHBIMU
yacToTaMu pa3Hbix ajiemeHToB (F1S1—-F1S2: r=0.89;
F1S2—F183: r=0.92; F1S1—-F1S3: r=0.85; p < 0.05)
¥ MEXIIy YaCTOTaMM TOYKM Tiepernda pa3ImyHbIX dJIe-
meHToB (F2S1—F2S2: r = 0.87; F2S2—F2S3: r = 0.87;
F2S1-F2S3: r=0.83; p < 0.05).

Ha ocHoBanuu pesynsratoB Random Forest, ¢ yye-
TOM KOPPEJSILMOHHOIO aHaau3a W JUTepaTypPHBIX
naHHbIX (Guyomarc’h et al., 1998), ObLIU BbIIEICHBI
TPU OCHOBHBIX TTapaMeTpa, BHOCSIINX HauOObIINIA
BKJIaJl B MHIVWBHUIYATbHOCTD IMOCIEIYIOIINX TPUILJIETOB
B KpHKe Tieperneia — WHTepBasl MeXay 1 1 2 ajieMeH-
toM (112), untepBan mexay 2 u 3 anemeHToMm (123),
yacTtoTa TOUKM Teperuba 2 snemeHrta (F2S2).

Busyanuzaumsas metromom NMDS ngng stux
Tpex mapaMeTpoB (n = 28 ocobeit, 3ammucu 2023 r.,
stress = 0.177) BbIsIBUJIAa YaCTUYHYIO KJIaCTEpU3aIINIO
ocob0eii (puc. 4). Ha rpaguke HaOmMomar0TCs Kak 4€TKO
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Puc. 4. Busyanuzaumst MeXUHINBUAYATbHBIX pa3anauii MetogoM NMDS Ha ocCHOBaHUU TpeX KITIOUEBBIX ITapaMeTPOB T0-
caenytommx tpuruietos (112, 123, F2S2) 6paunoro kpuka nepenena (n = 28 ocobeii, N = 359 3amuceit)

Fig. 4. NMDS visualization of inter-individual differences based on three key parameters of subsequent triplets (112, 123,
F2S2) in the mating call of the Common Quail (n = 28, N = 359)
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000Cc00JIeHHBIE KJIACTEPhI, CBUIETEIbCTBYIOLINE O TOM,
YTO HAHHBI METOJ MO3BOJISIET OTINYNUTH OTAETbHBIX
0oco0eil, TaK ¥ 30Hbl 3HAUUTEILHOIO MePEeKPHITHSL.

MHavBUAYyaTbHOCTD MIEPBbIX TPUILIETOB

I1o BceM ucciienyeMbIM IMapaMeTpaM IePBbIX TPU-
TJIETOB HeMlapaMeTPUUECKUI TMCIIEPCUOHHBIN aHaIn3
(xkputepuit Kpackena—Yosuinca) Takke BbISIBUII CTaTH -
ctryecku 3HaunMbIe (p < 0.001) MeXXUHAMBUAYAJbHBIC
pas3INums.

Ananu3z PERMANOVA (n = 39 ocobu, N = 197
3anuceii, > 3 3anucu Ha 0co0Ob) MoKa3ajl CTaTUCTHYC-
CKU 3HAYUMYIO MHAMBUAYAIbHOCTh TEPBBIX TPUTLIC-
TOB, 00BsicHsOIIYIO 70.7% 00ILIeit BapuaTUBHOCTU
(R2=10.707; F=9.9741; p = 0.001; 999 mrepectaHo-
BOK). [IpoBeieH NOMOMHUTENbHBIN aHAIU3 HA MO/BbI-
OopKe ¢ paBHBIM KojirnuecTBoM 3anuceit (10 ocobeit X
10 TpuIIETOB), KOTOPHIN TaKKe IMOKAa3ajl 3HAUYUMYIO
uHIuBUAYyanbHOCTh (R? = 0.544; p = 0.001). Paznuuus
B R? MOTYT 0OBSICHSAThCS 00Jiee BHICOKOM Bapuadesib-
HOCTBIO B BBIOOPKE C OOJIBIIMM KOJUYECTBOM OCOOECIA.

AHanu3 BaxkHoCTH TepeMeHHbIXx Random Forest,
npoBegeHHBIN Ha 10 ocobsx ¢ 10 TpurieraMu ajst
KaXXIoi, moKa3all, YT0O WHANBUIYATBHOCTD TIEPBBIX
TPUILJIETOB, KaK M MOCIEAYIONINX, TTPEUMYIIEeCTBEeH-
HO ompenenseTcs BpeMeHHbIMU MapamMeTpaMu: oo1ei
MPOOOJKUTENIbHOCTBIO TpuruieTa (T D), nnTepBaioM
mexnay aneMmeHTamu (112, 123) u npogoaKUTeabHO-
CTBIO IIEPBOTO M TPEThEro 3JeMeHTOB Tpurniera (DS,
DS3) (puc. 5). Cpenun 4acTOTHBIX MMapaMeTpoOB Hau-
OONBIINIT BKJIA B MEKMHINBUAYaJIbHBIC Pa3TUINs

-
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Puc. 5. BaxxHocTh TapaMeTpOB MEPBBIX TPUILIETOB IS
MHIUBUIYAJIHLHOTO paciio3HaBaHUs CaMIIOB Ieperiesa,
OLICHEHHAs 10 MHIEKCY CPEIHETO CHUKEHUST TOUHOCTU
B aHanmuse Random Forest (# = 10 oco6eit, N = 100 3a-
nuceit)

Fig. 5. Feature (variable) importance for the identification
of individual Common Quail males based on first triplets,
assessed by the MDA in Random Forest analysis (7 = 10,
N =100)

BHOCHUT 4acTOTa TOYKHU Iepernuda mepBoro 3jaeMeHTa
(F2S1). O61mas TouyHOCTh KiaaccupuKaluu ocobeit
coctaBwia 99% (OOB error rate = 1%).
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Puc. 6. Busyanuzamust MeXUHIMBUIYAIBHBIX pa3tnanii MeTonoM NMDS Ha 0cHOBaHUU TpeX KITIOUeBbIX TTapaMeTpOB Tiep-
BoIX TpurieToB (TD, 123, DS1) 6paunoro kpuka mnepernena (n = 10 oco6eit, N = 100 3ammuceit)

Fig. 6. NMDS visualization of inter-individual differences based on three key parameters of first triplets (TD, 123, DS1) in

the mating call of the Common Quail (# = 10, N = 100)
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PesynbraTel KoppelsiimoHHOro aHaiausa (n = 125
0co0b, N = 365 3amucu) mmokasaju, 4TO HapaMeTphl
MEePBBIX TPUILIIETOB B3aMMOCBSI3aHbl aHAJIOTMYHO, KaK
1 'y TTIOCTIeMyIONINX TpUTUIeToB. Cpeny BpeMeHHBIX T1a-
paMeTpoB MPOTOPIUOHAILHO U3MEHSIOTCS 00IIas
MPOAOJKUTEbHOCTh TPUILJIETA U UHTEPBAT MEXIY
MepBBIM U BTOPBIM 3eMeHTOM (TD—112: = 0.86;
p <0.05), a Takxe IPONOJKUTEILHOCTH TPEX JIeMEH-
toB (DS1-DS2: r = 0.94; DS2—DS3: r = 0.95; DS1—
DS3: r=0.94; p <0.05). YacToTHbIe MOKa3aTeJIU dJIe-
MEHTOB TIEPBBIX TPUILIETOB TAKXKe CBSI3aHBI IPYT C JAPY-
ToM — HaOJIOMAIOTCS CUJIbHBIE KOPPEISIINU BHYTPU
IpyII MUHUMAaIbHBIX yacToT asieMeHToB (F1S1—F1S3:
r=20.78; p < 0.05) 1 yacToT Touek rneperuda 3JaeMeH-
toB Tpurmiera (F2S1-F2S83: r=0.74; p < 0.05). Bpe-
MEHHBIE ¥ YaCTOTHBIE TTapaMeTphbl TeMOHCTPUPYIOT
c1abyr0 B3aMMHYIO KOPPEJISIINIO YTO CBUIETEIBCTBYET
0 HE3aBUCUMOCTH TaHHBIX TPYITI ITapaMeTPOB.

Ha ocHoBaHMU pe3yabTaToOB, MOJYYEHHBIX C IO-
mo1ibio Random Forest u KoppeassiMOHHOTO aHaIM3a
IUIST TIEPBBIX TPUILIETOB, OBLIM OMpPeneIeHbl TP OC-
HOBHBIX TTapaMeTpa ISl MHIMBUIYaTbHOTO pacIiio3Ha-
BaHUs1 ocobeit: o01Iast MPOoAOKUTEIbHOCTh TIEPBOTO
tpurieta (TD), nHTepBan MeX1y BTOPbIM U TPETbUM
anemeHTamu (123) 1 IpogOJKUTETHLHOCTh EPBOTO
aneMmeHTa (DS1). [laHHbIe mapaMeTphl COUYETaIOT BbI-
COKYIO BaXKHOCTb JIJIs1 MEKMHANBUIYATbHBIX PA3IUIUii
U OTHOCUTEJIbHO HU3KYI0 B3aUMHYIO KOPPEJSLHUIO.

NMDS-ananu3 ganHbix (10 oco6eit mo 10 3anu-
ceil Ha Kaxayto, stress = (0.149) BbISIBUJ BbIpaXXeHHYIO
KJIacTepu3aInio OOIBIIMHCTBA 0cobeit (puc. 6). [Tomy-
YeHHas BU3yaIu3als IeMOHCTPUPYET, YTO BHIOpaH-
HbI€ TTapaMeTPbl MIEPBOTO TPUILIETA MTO3BOJISIIOT 10CTa-
TOYHO TOYHO Pa3anyaTh OCOOEI.

Buopato

B Tabn. 5 npuBeneHs! pe3yabTaThl UBMEPEHUI Ma-
paMeTpoB TMepBoit YacTu OpayHOro KprKa rneperesia —
BUOparo.

V Tpex 3anmcaHHbBIX 0cobeit OpayHbIil KPUK COCTO-
sUT TOJIBKO U3 MEepBOii yacTn — BUOpaTo. B aTux ciyuasx
BUOpATO M3IaBAJIIOCH CEpUeii C HEOONMBIIMMHI MHTEPBA-
JlaMu Mexny KaxnbiM BuopaTo — 800—1000 Mc, Mex-
Iy cepusIMU MHTepBajbl coctaBuim 6oiee 10000 mc.
B xaxmoit cepun 66110 6—9 BrOpaTro. OTMEUYEHO, YTO
MpY IpUMaHWBAaHWH CaMIIOB Ha 3aIlMCh TOJIOCA CAMKU
OHMU TO[IETAIU K UCTOYHHUKY 3ByKa U BOKAJIU3UPOBaA-
JIX B OCHOBHOM MCITOJTb3YsI TOJIBKO BUOpATO, M3peaKa
BCTaBJIsIs TPUILIETBL. B Ipyrux ciydadax oqHO WM 1Ba
BHOpPATO TIPEIIIIECTBOBAI CEPUM TPUTLIETOB.

Kputepuit Kpackemna—Yoinnca mokasai cTaTu-
CTUYECKHU 3HAYKMMBbIC Pa3jIMyus Y BCeX ITapaMeTpOB
BUOpaTO MexXay pasHbiMU ocobsmu (p < 0.001).

ComnacHo pe3yJibTaTaM MHOTOMEPHOTO JUCTIEPCU-
onnoro aHamm3a PERMANOVA (rn = 22 ocobu, N = 126
3armceit, > 3 3amucu Ha ocodb), 74.3% oO6ieit Bapua-
TUBHOCTU BUOPATO OOBSICHSIETCS] TTPUHAIJIEKHOCTHIO
K pasindHbIM 0cobsiM (R2=0.743; F=14.3; p = 0; 999
nepectaHoBoK). [TapameTpbl BUOpaATO Y OMHOI 1 TOI 3Ke
0CO0M MOTYT BapbMpPOBaTh, OJHAKO PA3IMUUS MEXITY
0CO0SIMU 3HAUUTENIbHEE, UTO MO3BOJISIET UCTIOJIb30BATh
WX JUISl UHAUBUAYaAJIbHOTO paclio3HaBaAHMSI.

O1eHKa BaXXHOCTU TapaMeTpoB BUOPATO Ha OC-
HoBaHMuU pe3yiabsraTtoB Random Forest moka3zaia, 4yTo
HauOOJBIINKI BKJIAA B MEXUHANBUAYAJTbHbIC pa3JIu-
qus1 0cobOell BHOCST MPOMOJIKUTEIbHOCTh BTOPOTO
anemeHTa (VDS2), ob1as npomo/KuTeIbHOCTh BU-
opato (VITD) u nponoiaXuTeJIbHOCTh IIEPBOTO BJIe-
meHTa (VDS1) (puc. 7). EnMHCTBEHHBI 4YaCTOTHBIM
napaMeTp — MakKcuMaJjbHas yactoTa Buopato VFI —
BHOCHUT 3HAUMTEIbHBIN, HO MEHbIIMK BKaaa. O01ias
TOYHOCTH Kitaccudukauuu ocobeit coctapuia 59.5%
(OOB error rate = 40.5%).

PesynbraThl KOppeasiuMoHHOTO aHaiau3a CrimpMe-
Ha JUIsl Bcex IapaMeTpoB BUOPATO MoKasai, YTo o01ast
OponoJLKUTeNbHOCTh BuOpaTo (VID) nmeer cuiabHyio
MOJIOKUTEIbHYIO CBSI3b ¢ TiepBbiM (VDS1) u BTopbiM
anementamu (VDS2) (r = 0.71 ur = 0.72). Mexny

Ta6mma 5. BapnabeabHOCTh TapaMeTpoB BuOpaTo (n = 50 ocobeif) caMIIOB Teperiesia

Table 5. Variability of vibrato parameters in male Common Quail (z = 50 individuals)

IMTapametp N 3anuceii MennaHa IQR SD Min—max
VTD, mc 179 326.00 74.00 46.51 247.00—467.00
VDSI1, mc 179 142.00 37.00 23.26 93.00—200.00
VDS2, mc 178 122.50 44.00 35.74 71.00—256.00
Vdi, mc 175 58.00 18.00 14.43 25.00—114.00
VF1, I 165 3164.00 772.00 720.85 1858.00—5707.00

IMpumevanus. IQR — MexkBapTWIbHBII pa3Max, SD — craHmapTHOe OTKIOHeHKHe, Min—max — MUHUMAaJIbHbIE 1 MaKCUMaJIbHbIC
3HauyeHus1, VI'D — o01ast npoaomkuTebHOCTh BUOpaTto, VDS1 — nponokuTeabHoCTh 1-ro anemenTa, VDS2 — nponoykurenb-
HOCTb 2-10 21eMeHTa, Vdi — uHtepBan mexay 1 u 2 anementamu, VF — MakcuMalibHas 4yacToTa Jjisl BCero BUOparo.

Notes. IQR — interquartile range, SD — standard deviation, Min—Max — minimum and maximum values, VT D — total duration of

vibrato, VDS1 — duration of the 1st element of vibrato, VDS2 — duration of the 2nd element of vibrato, Vdi — duration of the interval
between 1st and 2nd elements of vibrato, VF — maximum frequency of the vibrato.
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Puc. 7. BaxHocTbs mapameTpoB BUOPATO 1J1s1 UHAUBUILY -
aJIbHOTO Pacro3HABaHMSI CAMIIOB TMeperesna, OLeHeHHas!
MO UHIEKCY CPENHEr0o CHUXEHUSI TOUHOCTU B aHaIu3e
Random Forest (n = 22 ocobu, N = 126 3amuceii)

Fig. 7. Feature (variable) importance for the identification
of individual Common Quail males based on vibrato,
assessed by the MDA in Random Forest analysis (n = 22,
N=126)

coboit VDS1 u VDS2 koppeaupyloT He3HAYUTEIbHO
(r=0.32). Ing npyrux napameTpoB CTATUCTUUYECKU
3HAYMMBIX KOPPE/ISILIMOHHBIX CBsI3€il HE OOHAPYKEHO.

Kak u B ciyuae ¢ TpuljeTraMu, Ha OCHOBa-
Huu Random Forest u KoppenasiiMoHHOTO aHajiu3a

oIpee/ieHbl TPY KIIIOUEBBIX TTapaMeTpa BUOPATO IS
WHAMBUAYaJIbHOTO paclio3HaBaHUs — MPOAOJIKUTENb-
HocTh nepBoro (VDS1) u Broporo (VDS2) aneMeHTOB
M MakcumaibHas yactora Bubpato (VF1).

Busyanuzauug metonoM NMDS (stress = 0.16)
o TpeM M30paHHBIM TapaMeTpaM BbISIBUJIA 3HAUYU-
TEJIbHOE IEPEKPBITUE MEXAY PA3JINUYHBIMUA 0COOSAMU
(puc. 8). 1o cpaBHeHUIO C TpUILIeTaMU, KjlacTepu3a-
1S TTapaMeTpoOB BUOPATO BhIpaXkeHa B 3HAYNUTETBLHO
MEHBIIEH CTeTIeHM.

Hetunuunbie OpayHbie KPUKA

B pesynbrare npociayiBaHus U 3alIMCU OpavyHbIX
KPHMKOB CaMIIOB Teperiesa ObIIo BhISIBJICHO 25 oco0eii,
MMEIOLIMX HETUTTMYHbIE YEPThI B CTPYKTYPE KpUKa UIn
€ro OTAEJbHbBIX YACTSIX.

¥V 10 ocobeii oTMeYeHO HaJIMuue OJHOTO WK JBYX
JOTTOJTHUTENIBHBIX 3JIEMEHTOB MOCPEI OPavYHOro KpU-
Ka, HapylalIUX ero OOIIYI0 CTPYKTYPY U ITOXOXKUX
Ha BJIEMEHT U3 Tpuruieta (puc. 9). DTu 21eMeHThl Ha-
XOIWJIUCH BCETIA Mepel Yyepenoil TPUILIETOB, HO MX
pacrnoJjiokeHHe Yy pa3IMuyHbIX 0cobeil BapbUpOBaIo
10 OTHOIIEHHWIO K BUOPATO — NOOABOYHBIN 3JIEMEHT
Haxomujcs mepen BUOpaTo, B Hayajae BUOpaATo MIU
B KOHII¢ BUOpaTo. Y IBYyX 0cOOeii HETUITMUHBIN 3J1e-
MEHT JAOTIOJHSUICSI HU3KOYACTOTHOM YaCThiO, CXOMHOM
C 2JIeMeHTOM BuOpaTo. Hanuuue nByxX MOTTOJTHUTENb-
HbIX 100aBOYHBIX 3JIEMEHTOB, MO CBOEH CTPYKTYpe
HaIrOMUWHAIOUIUX TPUTJIETHl C OMHUM OTCYTCTBYIO-
LM 3J€MEHTOM, HaOMIOOaJICsS IJIsT YeThIpeX 0Co0eit.
VYV nByx oco0beil IBOMHBIE HETUIUYHBIE DJIEMEHTHI
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Puc. 8. Busyanuzamust MeXXUHINBUAYATbHBIX pa3nuanii MetonoM NMDS Ha ocHOBaHUM TpeX KITIOUYEBBIX TApaMeTPOB BU-
oparo (VF1, VDS1 u VDS2) 6pauHoro kpuka neperena (n = 22 ocobeit, N = 126 3amnuceii)

Fig. 8. NMDS visualization of inter-individual differences based on three key parameters of vibrato (VF1, VDS1, VDS2) in

the mating call of the Common Quail (n =22, N = 126)
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Puc. 9. CoHorpamMMbl TOJIOCOB JECSITH CAMIIOB Teperesia, UMEIONINX B KPUKe JOTIOTHUTENbHbBIN ONMHOYHBIN 1/UU TBOM-
HOI{ BJIEMEHT Mepen WU BHYTPU CEPUU TPUILIETOB. la, 15 — 0cobU ¢ ONMHOUYHBIM HETUITMYHBIM 3JIEMEHTOM, 10TTOJTHEHHBIM
HU3KOYaCTOTHOM YacThlO, CXOMHON ¢ 3JIeMeHTOM BUOpaTo; lc, 1d — 0cobu ¢ m06aBOYHBIM 3JIEMEHTOM, PACITOJIOXKEHHBIM
nepen BUOparo, le — 0coOb ¢ T0OAaBOYHBIM BJIEMEHTOM, PAacIOJIOXKEHHBIM B Hayajae BUOparo, 1/ — 0ocoOb ¢ 106aBOYHBIM
3JIEMEHTOM, PaCoJIOKEHHbIM B KOHIIE BUOpaTo; 1g, 14, 1/, 1j — ocobu ¢ ABOMHBIMU 10OABOUHBIMU 2JIEMEHTaMU, HATIOMU-
HAIOIIMMHU TI0 CTPYKTYPE TPUTUIETHI C OMHUM OTCYTCTBYIOIINM 2JIEMEHTOM

Fig. 9. Sonograms of calls from ten male Common Quail with an extra single or double element inserted before or within the
triplet series. la, 1o — individuals with a single atypical element supplemented by a low-frequency part similar to a vibrato
element; ¢, 1d — individuals with an extra element located before the vibrato; le — individual with an extra element at the
beginning of the vibrato; 1/ — individual with an extra element at the end of the vibrato; 1g, 14, 1i, 1j — individuals with two
extra elements resembling triplets with one missing element in structure

MPUCYTCTBOBAIM HE TOJBKO TIepel Yepemnoil Tpurie-
TOB, HO M MEXIY TPUILIETAMU.

Y mecTu 3anMcaHHBIX 0cOOeil TUTTMYHASI CTPYK-
Typa TpuIiuieTa Obiia HapyuieHa (puc. 10). Yersipe
W3 HUX UMEJIU B TPUILIETE MOIMOJTHUTEIbHBIN, YeTBep-
TBII 3JIEMEHT. Y IBYX 0co0eif B KpUKe BCTpEeYaluCh
TPUILIEThI, COCTOSIIIIME KaK U3 TPeX, TaK U U3 YeThIpeX
aJieMeHTOB. CpaBHEHUE TTPOIOKUTETbHOCTH SJIEMEH -
toB (DS1, DS2, DS3, DSnomn.) u npoaokuTeabHOCTH

uHTepBajgoB Mexnay anaemeHtamu (112, 123, Inom.)
JUUTSl YETBIPEX3JIEMEHTHBIX TPUILIETOB ocobeii 2¢ u 2d
(puc. 10, Taba. 6) ¢ mapaMeTpaMU TPEXDJIEMEHTHBIX
MOKa3bIBAET, YTO NOMOJHUTEIbHBIN 2JIEMEHT CTOUT
B KOHIIE TpuIuieTa. Y apyroii ntuusl (puc. 10, Tadam. 6,
2a), ¢ yuyeToMm 0oJjiee IJIUTEIbHOTO MHTepBajda MeX-
Iy TIEPBbIM U BTOPBIM 2JIEMEHTOM, a TAaKXKe HEUeTKUe
ouepTaHUs YETBEPTOTrO 3JIEMEHTA, MOMOJHUTEIbHBIM
TakXKe SBJIIETCS MOCIeTHWIA 2JIeMeHT. HampoTus,
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Puc. 10. CoHorpaMMbl HETUTTUYHBIX TPUILJIETOB, COCTOSIIIIMX M3 YeThIpeX (MHOTIA TPEX) W ABYX 2JIEMEHTOB, TPUHAIJIeKA-
IIMX IIECTU caMmuaM nepenena. 2a, 2b — 0codu ¢ JOMOJHUTEbHBIM YETBEPTHIM DJIEMEHTOM B TpuIuieTe, 2¢, 2d — ocodu
C TPUILIETAMM, COCTOSIIIIUMU U3 TPEX M U3 YETHIPEX PJIEMEHTOB B OMHON cepuu, 2e, 2f — 0coOU, Y KOTOPHIX B TPUTLIETAX

OTCYTCTBYET OAVH U3 TPEX AIEMEHTOB

Fig. 10. Sonograms of atypical triplets consisting of four (sometimes three) and two elements from six male Common Quail.
2a, 2b — individuals with an additional fourth element in the triplet; 2¢, 2d — individuals with both three- and four-element
triplets within the same series; 2e, 2f — individuals with triplets lacking one of the three elements

y ocobu 2b (puc. 10, Ta6. 6) HaGmomgaeTcs Gojiee mpo-
TIOJDKUTEIIBHBIN MHTEPBaJI MEXIy BTOPBIM M TPETHUM
3JIEMEHTaMHM, TI0O3TOMY, BEPOSITHO, TOTTOJTHUTEIBHBIN
3JIEMEHT B JAHHOM CJTyJae SIBJISIETCS TIEPBBIM.

Y nByx ocobeit 0OHApYyKEHO OTCYTCTBUE OMHO-
ro U3 Tpex 3JeMeHTOB B TpuruieTax (puc. 10, 2e, 2f).
ITponosxuTeabHble U paBHOMEPHbBIE May3bl MEXIy

TPUIUIETAMM C ABYMS 3JI€MEHTAMU YKa3bIBAIOT Ha TO,
4YTO OHMU SBJISIOTCS CAMOCTOSITEJIbHBIMU €IWHMIIA-
MM, A HE YACTSIMM YETBIPEXDJIIEMEHTHBIX TPUILIETOB
(Taba. 6). Y ocobu 2f (puc. 10) B KpuKe cpeau yde-
peabl HETUITMYHBIX TPUIUIETOB ObLI 3alMCaH OMWH
TPUILIET C TUTIMYHOM TPEXDJIIEMEHTHOMU CTPYKTYpPOIA.
Ha ocHoBaHUM 3HaYeHUl TapaMeTpOB TPUILIETOB
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Tadmuna 6. Menuanbsl BpeMEHHBIX TTapaMeTPOB (MC) TPUILIETOB C HETUITMYHOM CTPYKTYPOI, COCTOSIIIIUX 13 YEThIPEX
U JIBYX 2JIEMEHTOB, TIPUHAJIEXKAIIINX IIIECTA CaMIlaM Teperiena

Table 6. Median values of temporal parameters (ms) of triplets with atypical structure (four and two elements) recorded
from six male Common Quail

Oco0b E N TD, TD,, DSI DS2 DS3 DS4 112 123 134
2a 4 16 434.0 | 570.0 37.5 44.5 40.0 39.5 288.0 114.0 133.0
2b 4 15 407.0 | 552.0 55.0 55.0 57.0 53.0 149.0 | 229.0 129.0
2c 4 10 346.0 | 516.0 52.5 57.0 51.0 50.0 196.5 103.0 129.0
2c 3 12 344.0 - 54.0 56.0 51.0 — 195.5 102.0 -
2d 4 6 330.5 | 4535 41.5 42.5 41.5 39.0 190.5 98.0 125.5
2d 3 9 326.0 - 41.0 42.0 41.0 - 192.0 98.0 -
2e 2 15 205.0 — 57.0 59.0 — — 150.0 — —
2f 2 12 231.0 — 48.0 51.5 — — 187.0 — —
2f 3 1 362.0 — 47.0 52.0 52.0 - 188.0 136.0 -

IIpumedannd. E — KoauM4ecTBO 2J1€MEHTOB B TpUILIETE, N — KOJMYECTBO MOJNYYeHHBbIX 3anuceit, TD; — o01mas nmpomoskuTenb-
HOCTb TPUILUIETA C Y4ETOM TOJIBKO TPETLETO 3eMeHTa, TD,; — 0011as IPONOLKUTENIbHOCTb TPUILIETA C YUETOM JOMNOJHUTEIBLHOIO
aJieMeHTa, 134 — uHTepBal MeXIy TOYKaMU HauOoJIbIlIeil 4acToThl 3JeMeHTOB 3 u 4. J1ns ocobeit 2¢, 2d u 2f OTAeNIbHO YKa3aHbI
3HAUYEHMSI IJI] TPUTLICTOB C TUMTMYHON (TpU 3JEMEHTa) U HETUTIMYHOM (JIBa M YeThIpe JIEMEHTa) CTPYKTYPOIi, MPUCYTCTBYIOLIMX
B KpHUKE.

Notes. E — number of elements in the triplet, N — number of recordings obtained, TD3 — total triplet duration measured including
only the 3rd element, TD,; — total triplet duration including the additional (4th) element, 134 — interval between the highest
frequency points of the 3rd and 4th elements. For individuals 2¢, 2d, and 2f, values are given separately for triplets with typical (three
elements) and atypical (two and four elements) structure present in their calls.
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Puc. 11. CoHOrpaMMBbI TPUILIETOB CEMU CAMIIOB IIEperiesia ¢ OTCYTCTBYIOIIMMU BEPXHUMU, HUXKHUMU 1/WIN LEHTPaIbHbI-
MM yactoTamu. 3a, 3b, 3e, 3f — 0cobu ¢ MOCTOSIHHO OTCYTCTBYIOIIMM AMana30HOM YacToT B TpUILIeTax, 3¢, 3d, 3g — ocobu
C BMU30ANYECKU OTCYTCTBYIOIINM IUara30HOM YacTOT B TPUILIETAX

Fig. 11. Sonograms of triplets from seven male Common Quail showing missing upper, lower and/or central frequencies. 3a,
3b, 3e, 3f — individuals with consistent absence of a frequency range in their triplets; 3¢, 3d, 3g — individuals with occasional
absence of a frequency range in their triplets
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Tadomuna 7. CpenHue 3HaueHUs (+ cTaHAAPTHOE OTKJIOHEHME) OTCYTCTBYIOIINX YacToT (I11) B aieMeHTaxX TpUILIETOB
JUTSI Y€ThIPEX CaMIIOB Teperiesia ¢ MOCTOSTHHO OTCYTCTBYIOIIMM AUATNa30HOM YaCTOT B TPUTLIETAX

Table 7. Mean values (* standard deviation) of missing frequencies (Hz) in triplet elements for four male Common
Quail with consistent absence of a frequency range in their triplets

Ocobb 1 ameMeHT 2 3]IeMEHT 3 aeMeHT
(N 3anuceit) oT 110 oT 110 or 110
3a (9) 2031 £ 39 2521 £ 172 2103 £ 23* 2856 + 33* 2521 £ 172 2686 £ 68
3b (6) 1851 + 59 2715 £ 61 — — 1781 £ 186 2549 + 340
3e (13) — — — — 2161 £ 73 2730 £ 83
37(15) 2422 + 131 2940 £ 207 2701 £+ 128 3260 + 129 2935 £ 220 3559 + 185

* — BO 2 BJIEMEHTE YacTOThI OTCYTCTBOBAJIM TOJIBKO B TPEX 3aIIMCAX.

* — frequencies were missing only in three recordings of the 2nd element.

(Taba. 6) MOXHO OIpeneNnTb, YTO Yy 3TOi ocobu
B OOJIBIIIMHCTBE CJy4yaeB OTCYTCTBOBAJ MOCJEIHUI,
TPETUI IJIEMEHT.

Y cemu ocobeit B pa3IMUHBIX JIEMEHTaX TPUILIC-
TOB OTCYTCTBOBAJIU BEpPXHUE, HUXKHUE U/UJIU LIEH-
TpaJibHble 4acTOThl (puc. 11). ¥ HeKoTopbIX ocobeit
BO BCEX TpUILIETaX HAOII0AAI0Ch OTCYTCTBUE Auarna-
30HAa YacCTOT, Y YaCTU 0COOECH JINIIb eNMHUYHbIC TPU-
IUIETHI ObUIM HETUITUYHBIMU.

B 1ab6n. 7 npuBeneHsl 3HaUeHUS AUANIa30HOB OTCYT-
CTBYIOIIIMX YaCTOT B 2JIEMEHTAaX TPUILIETOB JJIsI YEThI-
pex ocobeii, MOCTOSTHHO BOCTIPOU3BOISIIIMX HETUITAY-
HbIe TpUIUIeThI. 151 AByX u3 HuX (Tadu. 7, 3a u 36) atn
JaHHbIE ObLTM OIyOJIMKOBaHbI paHee (Beu€pko, 2024).
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Fig. 12. Sonogram of a Common Quail vibrato consisting
of three elements

Y ocobu 3¢ (puc. 11, N = 15 3anuceii), umeromieit
KaK TUITWYHBIC, TaK Y HETUITMIHBIE TPUTLIETHI, TOTb-
KO B IBYX TPUILJIETaX OTCYTCTBOBAJIM LIEHTpaIbHbIE
yactoThl B 3 anemeHte (oT 1729 no 2502 Tr). Y ocobu
3d (puc. 11, N = 5 3amnuceit) B AByX TpUILIeTaX OTCYT-
CTBOBAJIV LIEHTPAJIbHBIC YACTOThI B TPEThEM 3JIEMEHTE.
VY 3g (puc. 11, N = 21 3anuceii) Tpu TpuIjieTa ObLIU
0e3 BepXHUX YacToT.

Y Bcex ceMM TITUIL OTCYTCTBYIOIINE YaCTOTHI HAOJTIO-
JAJIACh B TPETHEM BJIEMEHTE TPUTLIETA, IPYTHe JIEMEH-
ThI OBITM MEHEEe M3MEHUYMBBI B YaCTOTHOM TIJIaHE.

g BubpaTto 3adukcupoBaHa TpexXdJIeMEHTHAas
CTPYKTypa BMECTO JIBYX3JIEMEHTHOMI y OHOI U3 3aIu-
caHHBIX ocobeil (puc. 12).

OBCYXIAEHUNE

[lepenen 3aHUMaeT WKUPOKKUIA apeal, IPU 3TOM
reorpacduyeckas U3MEHUYNBOCTh BOKAJIM3allMU BHUIA
HEIOCTAaTOYHO M3ydeHa. AHIIMICKUE uccienoBaTe-
am (Collins, Goldsmith, 1998), co ccbuikoit Ha Gosee
paHHI010 paboty Mopo (Moreau, 1951), coobianu
0 BBICOKO# CTEPEOTUITHOCTU U OTCYTCTBUU reorpadu-
YeCKO M3MEHYMBOCTH B OpayHOM KpHUKe Teperena,
OIHAKO B MEPBOMCTOYHHKE, Ha KOTOPBIA CChLIAETCS
Mopo, HUKaKUX CBEICHHI 110 3TOMY MOBOIY TTpUBe-
JIEHO He ObLIO.

ITonyyeHHbIe HAMU 3HAYEHUS TapaMeTpOB BUOpa-
TO U TPUILJIETOB COIJIACYIOTCS C NTaHHbIMU U3 DpaH-
uuu 90-x romoB mpouutoro Beka (Guyomarc’h,
Guyomarc’h, 1996; Guyomarc’h et al., 1998). B Gosee
paHHeli padoTe ¢paHLy3cKuxX yueHbix (Guyomarc’h,
Guyomarc’h, 1996) ykazaHa o0111ast IpOgOIKUTEIb-
HocTh TpuIiera 350—500 Mc 1 guama3oH 4acToOT €ro
aneMeHTOB OT 800 mo 4500 I, a Takke oO1as Ipo-
JTOJDXUTENbHOCTU BUOpato 290—390 Mc, uTo coBnanaer
C HallMMU JaHHbIMU (Taba. 1, 5). ITo3nHee ObLIa Omy-
OJIMKOBaHa CTaThsl, COAepKaIlasi 00JbIIMHCTBO 3HAYE-
HU mapamMeTpoB TpUILIeToB Mepernena (Guyomarc’h
et al., 1998). PesymbraThl HallUX MCCJIECOOBaHUI
MOATBEPAUIN UMEIOIIMECd JaHHbIe W JTOMOTHUIN
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Puc. 13. MeTtoauka usmMepeHust rapaMeTpOB TPUILIETA
comtacHo Tuitomapk u ap. (Guyomarc’h et al., 1998).
b — MPOMOKUTETLHOCTh MIEPBOTO 3JIEMEHTA, C — TPO-
JIOJDKUTEIbHOCTh BTOPOTO 3jieMeHTa, d — IMPOmOJIKM-
TEJIbHOCTD TPEThETO JIeMEHTa

Fig. 13. Measurement scheme of the triplet parameters
according to Guyomarc’h et al., 1998. b — duration of
the first element; ¢ — duration of the second element; d —
duration of the third element

UX — IOJyYeHHbIC B HACTOSIIEN paboTe 3HAUCHUS
napamMeTpoB UMEIOT OoJjiee IUPOKUM AUaTa30H, YeM
npuseneHHble paHee (Guyomarc’h et al., 1998). Pa3-
JINYMST HAOTIONAIOTCS JIMIIb B MUHUMAJIBLHON TIPOAOJI-
JKUTEIBHOCTU BCEX Tpex ajeMeHTOoB Tpuiuieta (DSI,
DS2, DS3) — MuHuUMaibHbIe 3HaUCHUST MapaMeTpoB
B pabote [uitomapk ¢ coaBropamu (Guyomarc’h et
al., 1998) ObL1a MeHblIeH (Ha 4.6—5.2 MC), a MakcH-
MaJibHbl€ 3HAUEHUS B JIMTEPATYPHBIX JAHHBIX ObLIN
OMM3KM K MUHUMAaJIbHBIM B HallleM MCCIECOOBaHUU.
DTO MOXET OBITh CBSI3aHO C Pa3IMYHBIMU CIIOCOOAMU
U3MEPEHUS TIPOJOIKUTEILHOCTHU 2JIEMEHTOB (pucC. 2,
napameTpsl DS1, DS2, DS3 u puc. 13, napamerpsi b,
¢, d) (Guyomarc’h et al., 1998).

CpaBHeHME HAIMX TaHHBIX 10 BapuabeIbHOCTU
TPUILIETOB U BUOpPATO C JAHHBIMU U3 AHIJIMU U 0O-
Jiee TTO3THUMU TaHHBIMU 13 PpaHIINKM He MOTJIO OBITh
MPOBEIEHO BBUIY METOAMYECKUX Pa3Induii B coope
U aHaJu3e MaTepuaia. AHIVIMICKUE UCCaea0oBaTen
(Collins, Goldsmith, 1998) uamepsiiu OCHOBHOI 3ByK
BMECTE C IOCJIeayIollleil peBepoepalmeii, YTo mpume-
HUMO TOJILKO JIJISI CPaBHEHUS 3alUCeii, caeJaHHbIX
B OTHUX M TeX Xe ycJoBUsiX. B 6oyiee coBpeMeHHOM
paboTte dpaHIy3cKoro mucciaenoBareis JepeHboKyp
(Derégnaucourt, 2010) Takxxe pUBeAeHBI MapaMeTpPbl
OpavyHOro KpuKa Bua, OIHAKO aBTOP UCIOJb3YET ApY-
THe CITOCOOBI pa3neeHus BUOpaTo M TPHUIUIETa Ha OT-
NeNbHBIE aKyCTUYECKUE CTPYKTYPhI, ABTOp cAean ak-
LICHT Ha U3yuyeHue BapruabelbHOCTH FOJI0COB TMOPUIOB
OOBIKHOBEHHOTO TIepeTiesia U AIMOHCKOTO Teperesa

U UCTIONBH30BAaJI IPYTOi TTOIXOM ISl U3MEPEHUS Tmapa-
METPOB.

Hanuuue nHAMBUAYaIbHBIX Pa3IdUMii B OpauyHbIX
KpHUKax Tepernena OblId JO0Ka3aHbl paHee, OMHAKO UC-
clieqOBaHUsI IIPOBOAMIINCH Ha HEOOJBIIOM KOJTUYE-
ctBe (6—7) ocobeit (Guyomarc’h et al., 1998; Collins,
Goldsmith, 1998). ComtacHo HalIMM UCCIENOBaHUSIM
3anmceii roocoB Oojiee 120 ocobeil, MeXUHINBUIY-
aJibHbIEe Pa3IMYUs TPUIJIETOB, COCTABISIIOIINX KPUK
caMILIOB, 3HAYUTEJbHO MpeobJIafatoT Hal BHYTPUUH-
JUBUAYAJIBHBIMUA. DTO MO3BOJISIET UCITOJIb30BaTh 3a-
MUCU TOJJOCOB KaK MHCTPYMEHT JIJII UHAUBUAYaTbHO-
ro JUCTAaHIMOHHOTO Paclio3HABaHUS, KOTOPOE MOXKET
OBITh 3(P(PEKTUBHBIM METOIOM [JIsI M3YYSHUST MUTPa-
1WA, TOKaJIbHBIX MepeMeIleHU i, MOBEACHUS U MOHU-
TOPUHTA BUA.

BrisiBIeHME MapaMeTpOB, KOTOPbIE BHOCSAT HaM-
OoNbIINI BKJIAA B MHAWNBUAYATbHbIE PA3TUUYUS TOIO-
COB CaMIIOB Meperieaa, HEOOXOAUMO ISl YMEHbILIEHUS
Tpyao3aTpat npu o0padoTKe IoJeBbIX TaHHBIX. B xone
HAIIIETO MCCIIENOBAaHUS BIIEPBbIE OBLIIO OOHAPYXKEHO,
YTO CYIIECTBYIOT CTaTUCTUYECKU 3HAYMMbIC Pas3/iu-
YU MEXIY MEPBbIMU U TTOCIEAYIOIIUMU TPUTLIIETAMU
Yy OTHO M TOi1 3ke 0COOM, B CBSI3U C STUM aHAJIN3 Ma-
paMeTpoB ObLT MPOBEAEH OTAEIbHO s 00EUX IPYIIN
TpurieToB. B pabote dbpaHIly3cKUX MccienoBaTeaei
T'mitomapk u np. (Guyomarc’h et al., 1998) TpurieTsl
MpoaHaJIU3MPOBaHbl BHE 3aBUCUMOCTU OT UX O4epe-
HOCTHU B KpUKe U JJIsSI UHIUBUIYaJIbHOTO paclio3HaBa-
HUSI CaMLIOB OOBIKHOBEHHOTO Meperiesia B KaueCTBe
KJIIOUYEBbIX ITPUBEACHBI 3 TapaMeTpa: MHTepBal MEXIY
1 1 2 a3meMeHTOM, MHTepBal MeXAy 2 U 3 2JIEMEHTOM,
yacToTa TOYKU meperuda 3 snemeHTa. [loydyeHHBII
HaMu pe3yJbTaT IJisl MOCIeIYIIUX TPUTLJIETOB MO~
TBEpAWI HAaMOOIbIINIA BKJIaJ 3TUX BpEMEHHBIX Mapa-
METPOB B MHAWBUAYAJbHOE paclio3HaBaHUEe 0Cco0eit
10 rojiocaM, a Cpeyd YaCTOTHBIX MapaMeTpoOB MOKa3a-
Ha 3HAYMMOCTb YaCTOThI TOYKHU TIeperuoda 2 ajieMeHTa,
3HaUYEHUE KOTOPOI CUIIBHO KOPPEIUPYET C YACTOTOMU
Touku Ieperuda 3 simeMmeHTa (r = 0.87), HO BHOCUT
0OJIBIIMKI BKJIaa B MEXMHAWBUAYAIbHbIC pa3Inydus,
YeM 4acToTa TOYKHU meperuda 3 ajgeMeHTa.

ITapameTpsl mepBBIX TPUILIETOB (0OIIAST IIPOTOII-
>KUTEJIbHOCTh TPUILIETa, MHTEepBaI MexXay 2 1 3 3je-
MEHTaMHU, NPOJIOJIKUTEILHOCTh 1 3J1eMeHTa) Takxke
pa3anyaloTCsl y pa3sHbIX 0coOeil M MOTYT OBITH UC-
MOJTb30BAaHBI KaK JOTOJHUTEIbHBIN KPUTEPUI IJIsT
uneHTuukanuu. HegoctaToK B MCIIOJb30BAHUM
MEePBBIX TPUILIETOB — IIPU pabOTe B MOJIEBBIX YCIOBU-
SIX TIPY JUTUTEJTBHBIX TTay3aX MEXIy KPUKaMU CaMIIOB
HepeIKo 3alKich KPUKa OCYIISCTBISIETCS C TIepephl-
BOM M HE C caMOTO Hayajla, 4YTO HPUBOIUT K MOTEpE
nHGbOpMalUN.

Y HekoTophIX 0cOO€H Arana3oHbl 3HAYEHU TTapa-
METPOB CWJIBHO MEePEKPBIBAIOTCS, TTORTOMY MHANBUIY -
aJlbHOe MeUeHHe caMIIOB MepernesoB Mo napaMmeTpam
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TPUILJIETOB MOXET OBITh 3aTpyaHeHo. [lonmHoe mepe-
KpbIBaHUE KJIACTEPOB MOXET OOBSICHSITHCS TEM, UTO
9TO OJHA U Ta e 0cobb, 3amucaHHas B pa3HOE Bpe-
M1, MO0 poacTBOM 3Tux ocobeit (Guyomarc’h et al.,
1998), 1160 BHICOKUM YpPOBHEM CXOJCTBA Pa3TUUHbIX
ocob6eit. [ToaToMy HEOOXOAUMO MPUMEHSTH JOMOIHM -
TeJIbHbIE CITIOCOObI UAEHTUMUKALIUH.

s BUOpaTo Takke XapakTepHbl MHAWMBUIYAb-
HbIe pa3Jnuus, MO3BOJISIIOIIME UAEHTUDUIMPOBATh
0C00€ii, Ha YTO YKa3bIBAIOT JIMTEPATYPHbIE TaHHbIE
U pe3yJbTaThl Halllero uccjaeaoBaHus. B naHHo# pa-
00Te B KaUeCTBE OCHOBHBIX MapaMeTpOB JJIsl UHIAUBU-
JlyaJIbHOTO pacro3HaBaHUs MPUHSTHI TPOAOJIKUTEN b-
HOCTb | 3jieMeHTa, TPOAOJIKUTEILHOCTD 2 3JIEMEHTA,
MaKCUMaJlbHasi yacToTa BUOpaTo. B mosieBbIX yCIOBU-
SIX 3aIlIMCh BUOPATO MOXHO ClieiaTh TOJAbKO Ha 013~
KOM paccTosiHUM OT nTullbl (MeHee 200 M), camubl
He Bcera BOCMPOU3BOMAST 3Ty YaCTh KpUKa, MpUIeM
B OIHOM KpMKE, KaK MpPaBUJI0, MIPUCYTCTBYET BCETO
1—2 BuOpaTo. YuuThiBasi 3T 0COOEHHOCTH, a TaKXe
BO3MOXHOCTb CUJIBHOTO MepeKpbIBaHUS AUANIa30HOB
3HAYEHUI MapamMeTpoB, BUOPATO MOXHO UCIOJIb30-
BaTh TOJIBKO KaK AOIOJHUTEIbHbBIN, a HE OCHOBHOM
KpUTepUii pacrio3HaBaHUSI.

C npakTUYECKON TOYKU 3pEHUsSI TPUTUIETHI Mpe/-
CTaBJISIIOT HAMOOJIBIIIYIO LIEHHOCTD 1JIsI O6CKOHTAKT-
HOI'0 pacno3HaBaHUSI caMIIOB Iieperiena, Gaaromapst
MX BBICOKOU MHauBumyajibHocTu (R? = 0.818) 1 xo-
poiteit cablmmuMocTy (10 1 KM, 1j1s 3anucu — He 00-
nee 500 m). BubpaTo, HeCMOTpsI Ha JOKAa3aHHYIO MH-
auBuayaabHOCTh (R? = 0.743), cinabo Kiactepusyercs
10 0COOSIM 1 UMEET OrpaHUYeHHOE MPUMEHEHHeE, Ofl-
HAKO MOXET CIIYXKUTb JOMOJIHUTEIbHBIM TTOATBEPXKIA-
JOIIM KPUTEPUEM.

BO3HMKHOBEHME HETUIMUUHBIX KPUKOB OCTAETCS
Heu3yuyeHHbIM BompocoM. OOHapyeHHbIe Ha IoTe
benapycu 2 nTuiiel, umewuiue 4 ajeMeHTa B TpUILie-
Te, paHee ObLIM OTHECEHBI K BO3MOXHBIM THOpUIaM
¢ sanmoHcKuM IepeneyioM (Beuépxko, 2024). OgHako
K 9TUM JTaHHBIM T00aBUJNCH ellle 2 APYTUe MTUIILI
C MOXOXEW CTPYKTYPOU TpUILIeTa, a TaKxkKe 2 MTULIbI
C TPUILJIETAMM, COCTOSIIIIMMU U3 IBYX 2JIEMEHTOB. Bce
3TH 0COOM 3amrcaHbl B pa3IMIHbBIE TOOBI B IIpeneax
onHoit momaaku (CToauHcKuii paiitoH, bpecTtckas
o0jacTp) pazmepom 10 KM’. YIUTBIBAsI FeHETUUYECKYIO
OCHOBY (DOpPMHUPOBAHMS BOKAIM3AIINH y TIeperiena,
MOXHO MPEAMNOJ0XUTh, YTO UMEHHO B 3TOM MECTe
TeHETUYECKM 3aKpernuiach U3BMEHEeHHas CTPYKTypa
KpHKa.

JOTOMHUTENbHBII DJIEMEHT B KPUKE MEXTy BUOpa-
TO U TPUILJIETAMU BCTpeUasicsl y MeperneyioB B pa3iny-
HbIX yacTsax benapycu. JlaHHast 0coOO€HHOCTDb YIIOMU-
Hajach B uTepatype paHee (Derégnaucourt, 2010),
MPUYUHBI €e TIOSIBJIeHUs He onucaHbl. Jist rubpunon
OOBIKHOBEHHOTO TIeperiesia M IOMAITHeTO SIITOHCKOTO
neperiesa, KOTOpble BOCIIPOU3BOIST CXOIHBIE C ONHUM

W3 POAUTENBCKUX BUIOB OpauyHble KPUKY WIIA Pa3JIdy-
Hble KOMOMHAIUM U3 POIUTEIBCKUX KPUKOB, TaKXKe
OTMEUYEHO IOSIBJICHUE JOIOJHUTEIbHBIX 3JIEMEHTOB,
KakK OTJIMYAIOIINUXCS IO CTPYKTYpE OT OCHOBHBIX Ya-
cTeil KpUKOB, TaK M MOXOXUX Ha 3JIEMEHT TPUILIeTa
(Derégnaucourt, 2010). Kpome Toro, y camiioB 00bIK-
HOBEHHOTO Teperiesa B KpUKe MHOTIAa OTMEYAETCs 110~
SIBJICHVE HETUITUYHBIX DJIEMEHTOB, SIBJISIOLINXCS ITPO-
MEXYTOYHBIMU 10 CTPYKTYpE MEXIy BUOpATO U TPU-
TUIETAMU.

OTCyTCTBME YacTOT B 3JIEMEHTAX TPUTIETOB 3aIy-
CaHHBIX HAMH1 0CO0eil MOXKEeT OOBSICHATHCS (hr3MUe-
CKUM COCTOSTHUEM WJI BO3pacTOM MTHUIIEL. B nccnemo-
BaHWUM THOPUIOB OOBIKHOBEHHOTO TIeperiesia M JOMAIl -
HEro SIMOHCKOTO Teperiesia oTMeueHa U3MEHYMBOCTD
CTPYKTYpbl OPaYHOI0 KpUKa TMOPUIOB U €ro yacTeid
Ha npoTsekeHuu rona (Derégnaucourt, 2010). Takke
M3BECTHO, UTO Y COACPXKAIIMXCS B HEBOJIE MOJOIBIX
0co0eil SIMOHCKOTO Teperesa CpeaHsst YacToTa Kpu-
koB (I'1) yBenuumnBaetcs ¢ Bo3pactoM (Derégnaucourt
et al., 2009). Bausinue ¢puszuyeckoro (B T.4. FOPMO-
HaJILHOTO) COCTOSTHUS Tejla Ha YaCTOTHBIE TTOKa3aTe-
JIU KPUKOB ObLIM OOHApyXXeHbI Y CEpoil KypomnaTKu
(Beani, Dessi-Fulgheri, 1995) u rmyxaps (Jordi et al.,
2024). DTK naHHbIE MO3BOJSIIOT TIPEATIOJ0XUTD CXO -
HYI0 MPUPONY BOSHUKHOBEHUSI 0COOEHHOCTEl 4acTOT-
HBIX XapaKTepPUCTUK TPUILIETOB Y Meperesa, OqHaKO
IJIS1 TOYHBIX BBIBOIOB HYXXKHBI JTOMOJHUTEIbHbIE UC-
CIeIOBaHMSI.

B Hammx ucciaeqoBaHUsIX oTMeYeHa OAHa 0COO0b
¢ BUOPATO, COCTOSIIIIUM M3 TPEX BJIEMEHTOB BMECTO
aByx (puc. 13). CornacHo JIuTepaTypHBIM OaHHBIM,
BUOpPATO U3PEIKa MOXET COCTOSITh U3 TPEX JIIEMEHTOB
(Guyomarc’h, Guyomarc’h, 1996; Guyomarch, 1998;
Derégnaucourt, 2010).

Hannuare onmrcaHHBIX BBIIE CTPYKTYPHBIX OTKIIO-
HEHU B OpauHOM KpUKe Teperiesia MOXeT ObITh CBSI-
3aHO ¢ TMOpUAM3alell 0OBIKHOBEHHOTO Ieperieia
¢ ssmoHckuM nepenenom (Derégnaucourt, 2010). He-
CMOTpS Ha TO, YTO MOJIEKYJISIPHO-TEHeTUUECKUIT aHa-
3 mutoxoHapuanbHoit JIHK 20 nukux ocobeit mepe-
resia u3 benapycu He BBISIBIII TIPUCYTCTBHS SITTOHCKOTO
Teperiesa Wiv ero THOPUIOB B TUKO MOIMY/ISIIINY BUIA
(Beuépko u np., 2023), Bonpoc rudpuamnsaluuu nepe-
rejia Ha TeppUTOPUU BOCTOUHOI EBporbl ocTaeTcst He-
JOCTaTOYHO M3YYEHHBIM.

Mcxonst 3 mojiydeHHBIX HaMU Pe3yJIbTaTOB U OIThI-
Ta UX MPaKTUYECKOTO UCITOJIb30BaHUS, IJIST UHAWUBUIY-
aJIbHOTO pacro3HaBaHUsS CaMILIOB Mepernesia o rojio-
CaM Ha OJHOM U TOMH XK€ MJIOLIAIKE B TEYEHUE THE3N0-
BOT'O CE€30Ha MpeiaraeTcs cienyoiiass MeToa1kKa.

3anuch OpayHOIo KpUKa CaMIIOB OCYIIECTBIISIET-
cs Ha 3aKaTe WJIM BOCXOJIE COJIHIIA B OE3BETPEHHYIO
noroay Ha pacctossHuM He 6ojiee 400 M mo Toroiieit
OTULIBI ¢ huKcauein reorpapuyeckux KOopauHat
TOYKHM 3aIUCU, a3UMyTa U IPUMEPHOTO PaCCTOSTHUS
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IO ICTOYHMKA 3BYKa, IS TTOTYISHUS 3aIUCH TIepBOit
yacTu Kpuka (BUOpaTo) — Ha pacCTOSIHUMU He OoJiee
200 M. st 6onee HagexKHOM MASHTU(DUKALIUU HEOO-
XOOMMO TOJYy4YUTh He MeHee 10 3amuceil Kpuka mias
Kaxa0i ocoou.

AHanu3 coHOorpaMM IIPOM3BOIUTCS B CHELMAIN-
3MPOBAaHHbBIX aKyCTMYECKHUX MTporpaMmax. B kauecTse
WHIVMBUIYAIbLHBIX XapaKTEPUCTUK MCIIOIb3YIOTCS Ma-
paMeTphl epBoii (BUOpaTO) U BTOPOIL (TPUILIET) Ya-
CTeli KpHUKa.

I1pu 5TOM MOMKHEL OBITH U3MEPEHBI CIEAYIOIINE
napamMmeTphbl:

1) st BUOpaTo — MPOAOJKUTEIbHOCTD MEPBOIO
3JIEMEHTA, MPOAOKUTEILHOCT BTOPOIO 2JIeMEHTa,
MaKCHMaJIbHasI YacToTa BUOPAToO;

2) IJ1sl IepBBIX TPUILIETOB (C KOTOPBIX HAYMHAET-
csl uepena TPUILIETOB) — 00111ast TPOAOJIKUTEbHOCTD
MepBOro TPUILIETa, BPeMEHHON MHTEPBAJ MEXIY TOY-
KaMM HauOoJbIIeit YaCTOThl BTOPOTO U TPETHETo dJie-
MEHTOB, TIPOIOJIKUTETLHOCTD TIEPBOTO DJIEMEHTA;

3) @I mocaeayolIuX TPUILIETOB (BCeX, KpoMme
MepBbIX) — BPEMEHHON MHTEpBaJl MEeXIy TOYKaMM
HauOOJIbIIEeH YaCTOTHI IEPBOTO Y BTOPOTO 3JIEMEHTOB,
MHTEepBaJI MEXIy TOUKaMU HauOOJIbIIIei YaCTOThI BTO-
pOTO U TPEThETO JIEMEHTOB, YaCTOTa TOUKH TTepernoa
BTOPOTO 2JIEeMEHTA.

[lepBUYHBII aHATW3 TIPOBOAUTCS Ha OCHOBAaHUM
mapaMeTpOB MOCJIEIYIONINX TPUILIETOB, Hanbojee
CXOIHBIE TIapbl 0COOeil MPOBEPSIOTCS C TMTOMOIIBIO
aHaJInM3a TTapaMeTpOoB TEePBBIX TPUIUIETOB. B KauecTBe

TOTIOJTHUTEIBHOTO (haKTopa Ui UACHTU(DUKAIINYT 1C-
TOJIB3YIOTCSI TTapaMeTphl BUOpATO MPU WX HATTUUMU.
ITpu ananu3e TakKe MOJKHBI YIUTHIBATHCS HETUTTNY-
HBIE CTPYKTYPHI B KpUKE, SBISIOMINECS MHINBUIYAThb-
HBIMHU MapKepaMH.

PexomeHmyeTcs mpoBeneHne nepapxmIeckoro Kia-
CTEpPHOTO aHaM3a M0 MEIMAHHBIM 3HAYEHUSIM T1apa-
METPOB TPUTUIETOB M BUOPATO IS OTIPEeNeTIeHUsT CXOI -
HBIX I10 rojiocaM map ocobOeit. sl moarBepKaeHus
COBMAIECHUS IBYX 0COOCH M3 pa3IMIHBIX TPYIIIT MPO-
BOIUTCS CPaBHUTEIbHBIN aHAJIM3 C YYETOM BCeif Co-
BOKYITHOCTU JaHHBIX, MMEIOIIUXCS TSI 3TUX 0COOEii.

SAKIIIOYEHUE

Takum o6pa3oM, comTacHO pe3yJibTaTaM MCCIEeno-
BaHWI, CTPYKTypa U OCHOBHbBIE MTapaMeTPbl OpayHOro
KpMKa caMI1IOB Meperiesa ¢ Tepputopun benapycu coot-
BETCTBYIOT OIKCAHHBIM paHee JJ1s1 0co0eli C TEppUTOpUN
Dpanuym. BriepBble ObLIO YCTAHOBIEHO, YTO MApaMeTPhl
MEePBbIX TPUILJIETOB KPUKA CTATUCTUYECKM 3HAYMMO OT-
JIMYAIOTCS OT MapaMeTPOB MOCEMYIOIINX, HO KOPPeu-
PYIOT C HUMU, OTpaxasi COIJIACOBAHHYIO MHIUBUAYaJIb-
HYIO0 U3BMEHYMBOCTb. OrnpenesieHbl OCHOBHbIE BPEMEH-
HbIE Y YAaCTOTHbIE MapaMeTpbl KpUKa, MO3BOJISIOLINE
UIEHTUMULIMPOBATh OTAENbHBIX caMlIOB. [IpemntoxeHa
METOAMKA MHAUBUIYAJIbHOTO paclio3HaBaHUs CaMIlIOB
nepemnenaa mo rojocamM Ha OJHOIM M TOM >Ke TJIOIIAIKe
B TE€YEHUE THE30BOTO CE30HA, KOTOPYIO MOXHO MPU-
MEHSITb JUISl y4eTa YMCIEHHOCTU U M3YyYEHUS MOBEACHUS
Buaa. Takke ObUIM BBISIBJICHBI M OIMCAHBI CITy9aur CTPYK-
TYPHBIX OTKJIOHEHUI B KPUKE CaMIIOB.
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IIpocTpancTBeHHas opranu3anus ¢ayHbl M HACeJEHUS NTHIL
ceBepHoii yacTu boabmoii KypuibCKoil rpsiabi

T1.A. Cmupnos" *, SI.A. Penpkun’', E.A. Koomuk', A.A. Pomanos?,
E.H. Bapkanosa®, A.H. Kanannaaze'

"Hayuno-uccaedosamenwciuii 3oon0euneckuii myseii Mockogckozo 2ocydapcmeennozo yHueepcumema umeHu
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Annomauus. TlpoaHaau3upoBaHbI aBUayHa U 3KOJIOro-reorpadudeckas CTpyKTypa HaCeICHMS TITUILL
ceBepHoii yactu bonbioit Kypunbckoii rpsnbl. Mcrioap30BaH MeTO MapIlIpyTHOTO yuyeTa Ha TPaHCEeK-
Tax HeOrpaHUYEHHON IMPUHBI. ABU(ayHa pernoHa, opMUpPYIONIAsiCs B CUCTEME OOIIMX 30HATbHO-
JJaHIIAa(THBIX U BBICOTHO-MOSICHBIX 3AKOHOMEPHOCTEM, 00BEIUHSIET SKOJOTMYECKKE TPYIITbl MOPCKUX
U CYXOITYTHBIX, B T.U. TOPHBIX BUAOB (7 = 9). 300reorpacduyeckasi OpUrMHAILHOCTb aBU(bayHbl 00Y-
CJIOBJICHA COYCTAaHMEM 3JIEMEHTOB apKTUICCKOTO, CHOMPCKOTO, Malln(UICCKOTO, TaIbHEBOCTOYHOTO
OCTPOBHOTO (hayHUCTUIECKUX KOMIUIEKCOB, CHOMPCKO-aMEePUKAHCKUX U IITUPOKOPACIIPOCTPAHEHHBIX
BUIOB. MOpCcKUe MeCTOOOUTaHMUsI HacesiioT 62 BUaa, CyXOIyTHbIe MECTOOOUTaHUS — 43, IpU IUIOT-
HOCTH HaceJIeHUsI COOTBETCTBEHHO 223—582, 199—497 ocobeii/km?. C BBICOTOI COKpaIllaloTcsl BUIO-
BO€ OOraTcTBO, MJIOTHOCTb HACEJEHUS MTULL, OOWIME OOJIBIIIMHCTBA BUAOB. B HaceleHnM CyXOmyTHBIX
MECTOOOUTAHUM B YHCIIe TOMUHAHTOB UM CYOJOMUHAHTOB MPENCTABIEHbBI TOJbILIOBBII KOHEK, 30JI0-
TUCTBINA OPO3J, COJIOBeli-KpacHoIIeliKa, OXOTCKMI CBEpPUOK, TIEHOYKA-TaJlOBKa, 11yp. B HaceneHuu
OKEaHMYECKOI aKBAaTOPMM YMCIACHHO JOMUHMUPYIOT 8 BUIOB: B €€ MPUOPEKHOMN YacT — KaMEHYIIIKa,
TOHKOKJTIOBBII OypeBEeCTHUK, KPACHOIMLIBINM OaKIaH, TUXOOKeaHCKas yalika, THXOOKeaHCKUI YMCTHUK,
a Ha 3HAUYMTEJbHOM YIaJICHUM OT Oepera — DIyIbIll, TOHKOK/IIOBAas Kaiipa, TOOPOK.

Knrwuessie crosa: aBudayHa, HaceJleHUE TITUII, BUIOBOE pa3HOOOpa3me, paclipoOCTpaHEHNE, BHICOTHBIC
nosica, okeaH, Kypuibckue octpoBa
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M. B. JlomoHocoBa npu nogaepxke [Iporpammel pazsutus MI'Y (I1. 1220). PaboTa BbinoHeEHa B paM-
Kax npoekTa: TAKCOHOMUYECKUM 1 OMOXOPOJIOTUUECKHIT aHAIN3 XKMBOTHOTO MUpa KaK OCHOBA M3yYe-
HUS U COXpaHEHMUST CTPYKTYPhI OMOJI0TMYECKOro pa3Hoobpasus (rocoromkeT, pazaen 0110, Homep 18-1-
21, Homep LHUTUC 121032300105-0).

braeodaprocmu. MBI BeIpaxkaeM 0JIarOOapHOCTh PYKOBOICTBY SKCICIUIIMOHHOTO IIeHTpa MUHUCTEp-
ctBa 06opoHbl P® u Pycckoro reorpagudueckoro o01ecTBa, IMpeIocTaBUBIIEMy HaM BO3MOKHOCTD
y4acTBOBATh B KOMILIEKCHOM aKkcnienuuinu «Boctounslii 6actuon — Kypuiabckas rpsiuar.

Cobarodenue smuueckux cmardapmos. ABTOPHI IPOBOIVIIN TMCTAHIIMOHHBIC HEOSCIIOKOSIIINEe Ha0TIone-
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Spatial Organization of Bird Fauna and Communities
in the Northern Part of the Great Kuril Ridge

P.A. Smirnov" *, Ya.A. Red’kin', E.A. Koblik', A.A. Romanov?, E.N. Barkanova®, A.N. Kalandadze'
! Zoological Museum of Moscow State University, Lomonosov Moscow State University, Moscow, Russian Federation
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*e-mail: dryocopus@rambler.ru

Abstract. The ecological and geographical structures of bird communities in the northern part of the
Greater Kuril Ridge were analyzed. A route census method was used for transects of unlimited width.
The avifauna of the region, formed within a system of general zonal landscape and altitudinal belt pat-
terns, unites ecological groups of marine and terrestrial species, including mountain species (# = 9). The
zoogeographic originality of the avifauna is due to a combination of elements of the Arctic, Siberian,
Pacific, and Far Eastern island faunistic complexes, Siberian-American, and widespread species. Marine
habitats are inhabited by 62 species, terrestrial habitats by 43, with population densities of 223—582 and
199—497 ind/km?, respectively. Species richness, bird population density, and abundance of most species
decreased with altitude. Dominants or subdominants in the population of terrestrial habitats include the
Buff-bellied Pipit, Brown-headed Thrush, Siberian Rubythroat, Middendorff's Warbler, Arctic Warbler,
and Pine Grosbeak. Seven species numerically dominate the population of the ocean area: Harlequin
Duck, Short-tailed Shearwater, Red-faced Cormorant, Slaty-backed Gull, Pigeon Guillemot in its coast-
al part, and, at a considerable distance from the coast, the Northern Fulmar, Common Guillemot, and
Tufted Puffin.

Keywords: altitude belts, avifauna, bird communities, distribution, Kuril Islands, species diversity, ocean
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IMPOCTPAHCTBEHHAS OPTAHU3AL A ®AYHbBI 1 HACEJIEHUA ITTULL / 89
SPATIAL ORGANIZATION OF BIRD FAUNA AND COMMUNITIES

BBEAEHUE

W3yueHue nanama@THO-2KOJIOTMYECKUX 3aKOHO-
MepHocTell nuddepeHuanum ¢payHbl U HaceIeHUs
ntul KypuiibcKnux oCTpOBOB — BaXKHasi COCTaBIIAIOIIAS
MO3HaHUS TakKuX PYyHIaAMEHTAIbHBIX TEOPETUUECKUX
BOIIPOCOB, KaK 3KOJIOrMYecKue U druoreorpaduueckue
acrnekThl (hopMUPOBAHUS OCTPOBHBIX (payHUCTUYEC-
CKUX KoMIUIeKcoB. O0111ast NpoTskeHHOCTh Kypuiib-
CKOI1 Tpsiibl Ha paccTostHue oosee 1200 kM, crienndu-
Ka OTHEeJbHbBIX €€ OCTPOBOB B oporpacduu U reoMop-
¢osoruy BHYTpEHHUX YacTeil u OeperoBoii JUHUMU,
B MOTOJHO-KJIMMATUYECKUX YCIOBUSIX U COUETAaHUU
TOCTIOACTBYIOIIUX PACTUTEIbHBIX COOOIIECTB OIpe-
JIEJISIIOT PErMOHaIbHbIE Pa3JiMuus B BUIOBOM COCTaBe
nTull. Bce 3To mo3B0oIsIeT BbISIBUTH Pa3IMuus JIOKaIb-
HBIX aBUGayH Pa3IUYHbIX OCTPOBOB, AMIUIUTYAY LIK-
POTHOTO T'paJlieHTa BCeli aBrU(payHbl OCTPOBHOM IPsIIbI
U ee 6Mopa3HOOOpa3usl B 1IEJIOM, ITPOCTENUTD CTeNIEHD
BJIUSIHUS aBU(ayH COMPENeTbHbIX OCTPOBHbBIX TEPPU-
TOPUI U MATEPUKOBOM CYIIH.

IpoBenenHbIe MCCIeNOBAaHUS HAIIPABICHBI HA W3-
y4eHHe MPOCTPAHCTBEHHON OopraHM3anuu aBuday-
HBI ceBepHOU yacTu boapmoit Kypuiabckoit rpsiabl
(46°7674 N, 151°7978 E — 50°8697 N, 156°4833 E
C I0TO-3aMaja Ha CeBEpO-BOCTOK) Ha MpUMepe Mo-
JeJIbHBIX YyYaCTKOB YEThIpeX OCTPOBOB — CumMyuup,
OnexkotaH, Ilapamymup u Illymimy. DTo yeTnipe
KpYyMHeUmx octpoBa ceBepHoit yactu bosbioit Ky-
puiibckoii rpsinbl (puc. 1). O-B CumyLumnp pacrnoioxeH
B LIEHTPAJbHOI YaCTH BCETO apXMIiesiara, ero Tioanb
345 kM2, HauBbIclIasi Touka — r. MusibHa (1539 m
Haja yp. M.), ipeobiagamouie JaHamadTbl — BbICO-
KOTpaBHbIE JIyra 1 MeJIKOJIeChsl U3 OJIbXU (Alnus sp.),
KaMeHHo1 6epesnl (Befula ermanii Chamisso, 1831)
u KeapoBoro ctiaHuka (Pinus pumila (Pall.) Regel,
1859). O-B OHeKoTaH pacmnoyiokeH B 292 KM K ceBepo-
BOCTOKY; €ro IuTtomanb 425 KM?, HauBBICIIASI TOUKA —
BynkaH Kpenuupina (1324 m Hag yp. M.). Jlanamad-
TBI CXOIHBI C CUMYIITUPCKUMHU, HO KaMeHHOOepe30-
BbI€ Jieca OTCyTCTBYIOT. O-B [lapamyiiup ¢ riomaabio
2042 xkm? — xpynHeimmii octpoB CeBepHbix Kypnir.
OH pacIioyioxkeH B 53 KM K CeBepOo-BOCTOKY OT O-Ba
OHeKoTaHa W MOKPHIT MPEUMYIIECTBEHHO CyOajb-
MUACKUMU JIYTaMU C 3apOCISIMU OJIbXOBOTO CTJIaHUKA.
HawuBbiciiast Touka — Byinkad Yukypaukn (1816 M Hanx
yp. M.). Hakonen, o-B [llymiy ¢ rutomaabto 388 km? —
HauboJiee ceBEpHbIA OCTPOB IPsIAbl, KOTOPBIK pacro-
JIOKeH B 1.7 KM OT ceBepO-BOCTOYHOM OKOHEYHOCTHU
o-Ba [lapamymmmp. B ommnure ot mpeaplayImx OcTpo-
BOB, penbed o-B LllyMilly uMeeT pe3Kko CriakeHHbI
XapakTep: HauBbICIIasg Toyka — T. Beicokas (189 m
Hax yp. M.). B pacturenbpHbix coodmectBax [lyminy
JTOMMHUPYIOT OTKPBIThIC JIAaHAIIA(THI JIyTOBOTO THMA
C HU3KOPOCJIBIMU 3apOCIISIMU OJIBXOBHUKA U KEPOBO-
ro CTJIaHUKa.

Puc. 1. CeBepnas yactb bombimoit Kypwibckoit Tpsi-
bl ¢ octpoBamu Cumyminp, OHekoraH, [Tapamymmp
u yminry

Fig. 1. The northern part of the Great Kuril Ridge with
the islands of Simushir, Onekotan, Paramushir and
Shumshu

Crpykrypa (payHbl M HaceJeHUs MTUILl 3TOT0 00-
IIMPHOTO pPeruoHa, paclojOXeHHOro Ha TpaHUIle
OxoTckoro Mopst 1 TUXoro okeaHa, 0 CUX ITOp U3Yy-
YeHBI HEYJIOBJIETBOPUTENbHO. Pa3po3HeHHbIE TaHHBIE
0 MpeObIBAHUM NTUIL B OTAEJIbHBIX €ro MyHKTaX pac-
CPEeIOTOUYEHBI TI0 HEMHOTOYMUCIEHHBIM ITyOIMKaIM-
aMm (Yamashina 1931; Tuzenko, 1955; [TonKoBBIpKUH,
1955; BenuxanuH, 1973; AptioxuH, bypkaHos, 1999;
AptioxuH u ap. 2001; Heuaes, 2005; Aptioxun, 2009;
Heuaes, I'amoBa, 2009; JIookoB u np., 2015; Poma-
HOB U Ap., 2025) 1 3a49acTyi0 MOCBSIIEHBI UCKITIOYN-
TeJIbHO MOPCKWM NTULIAM WJIH TPEACTaBICHBI JIUIIb
Kak (haKyJIbTaTUBHBIN BJIEMEHT MOBUIOBBIX OUYEPKOB
U o011elt xapakTepucTUKU aBudayHbl. YacTh cBene-
HUI cIUIIKOM reHepaiinzoBaHa (Muxaiinos, Kobuk,
2021; JIobkoB u ap., 2021). CneuuaabHbIX KOMILJIEKC-
HBIX 0030pOB Mo aBU(dayHe ceBepHOIi yacTu bob-
moit Kypuibckoii rpsiabl HeT. O00011atomii aHaiu3
OCHOBHBIX ITPOCTPAHCTBEHHBIX MapaMeTPOB Hace-
JIEHUS TITUI] 3lIeCh HEe TTPOBOJAMIIU, a XapaKTep Ipe-
ObIBaHUSI OOJIBIIMHCTBA BUAOB, OCOOCHHO U3 YMCIa
Ha3eMHBIX, OCTaeTCs HesICHBbIM. Lleab paboThl: BHISIB-
JIEHUE DKOJIOro-reorpaduuecknux 3aKOHOMEPHOCTE
(bopmupoBaHus hayHBI 1 HACEIIEHUS TITUI] OCTPOBOB
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ceBepHoli yactu boabmoit Kypunbckoii rpsiabl s
KOMILJIEKCHOM OLIEHKM Oropa3zHooOpas3usi. OCHOBHBIE
3aa4yu: | — BBISIBJIEHUE BUTOBOTO COCTaBa U CTPYKTY-
pbl aBUGayHBbI, 2 — BbISIBJIEHUE OCHOBHBIX MapaMeTpPOB
HacesJeHUsT NTULL (TIOMUHUPYIOLIUE 110 OOUIUIO BUJIbI,
IUIOTHOCTb, BUIOBOE OOraTCTBO), 3 — YCTAaHOBJICHUE
MNpPOCTPAaHCTBEHHOM nuddepeHnanm GayHbl 1 Ha-
celieHus NTull, 4 — cpaBHeHUE (ayHbl U HACEICHUS
IITUI] OCHOBHBIX TUTIOB MECTOOOUTAHUIA.

MATEPHAJIBI U METO/1bI

B urone—anrycre 2023—2025 rr. o0cienoBaHbI
BHYTpEHHME YacTU, MOOepexbe U COTpeneTbHbBIC

CMMUPHOB u n1p. / SMIRNOV et. al

aKkBaTOpMU OCTPOBOB bombioit Kypuibckoii rpsiabl,
pacnoyioxkeHHbIX ceBepHee 46°7674 N 1 Ha OCHOBa-
HUU CXOXECTH TTOSICOB PACTUTEIBHOCTHU U TIPUPOIHBIX
YCJIOBUIT 00bENMHSIEMBIX B OpOOKOM OOpeaibHbIX KaM-
yaTckux JiecoB CeBepOoKypuIbCKUX ocTpoBoB (Kap-
ta «buoMmnr Poccun», 2015; «buopazHoodpasue...»,
2025). ®dusuko-reorpaduueckasi xapakKTepucTUKa
pervoHa MpejacTaBjieHa B LieJJoOM psife myoauKalui
(Bopo6nes, 1963; Atrac CaxaluHCKON 00JacTH ...,
1967; bapkanos, 2009; I'auseii, 2009; «buopaszHoo-
opasue...», 2025), B T.4. 1 opHUTOJIoOrnYeckux (Poma-
HOB U 1p., 2025). [ToaToMy HUXe TepedyurceHbl JUIlb
KpaTKye Ha3BaHUsI MECTOOOMTaHUl, B KOTOPBIX MPO-
BeIeHBI KOJMYCCTBEHHBIC yueThl NTUIl. Cpenn HUX

Taomuna 1. [TyHKTH MCCnemoBaHMI Ha OCTpoBax ceBepHoii yacTu bonbinoit Kypunbckoii rpsiabl

Table 1. Research points on the islands of the northern part of the Greater Kuril Ridge

OcTpoB

ITyHKTHI MCCIEmOBaHMIA

Ilepuon HaGMIOAEHMIA

O6cen0BaHHAs 4acTh
OCTpOBa

, KM?

HOIi yacTu OCTpOBa

[Tnomanp obcienoBaH-

Yucimo 00ciienoBaHHbBIX

IIYHKTOB

BricoTa MecTHOCTH 00-
CJIENOBAHHBIX MMYHKTOB,
M HaJ yp. M

O-B Cumymp

[MpubpexHbie yra U MeJIKOJeChsl K BOCTOKY
1 I0TO-BOCTOKY OT ByJIKaHa YpaTMaH B CeBepo-
BOCTOYHOI YacTH OCTpOBa

19.07—-06.08.2023

—

[\
o

T
o]
9]

O-B OHeKoTaH

Baccelinbl peuek, Bnagaromux B 0yxty Myc-
cellb, HUXXKHEe TeueHue p. baHHas, ceBepo-
BOCTOYHAs YacTh ByJIKaHa KpeHUIIbIHA OT IO/ -
HOXMS 10 BepXHell KPOMKHU Kajbaephl Tao-
Pycoip, dopmupytomieit Konbuesoii xpeoer,
Boaopasaen Mexay kKaiabaepoit Tao-Pychwip
U BeplIMHaMu rop 3aBapuiikoro u Kpwixa-
HOBCKOTO, mobepexbs 0yxt Myccenb, Huro-
pu, bnakucron, Hemo, komioBuHa 03. YepHoe
y CEeBEPHOTO MOTHOXMS ByiTKaHa Hemo

11.07. —02.08.2024

T, O

200

0—650

O-B [Tapamy-
LIUAP

IMobGepexbe OyxThl KpameHuHHMKOBA, Oac-
celiHbl pek KpaleHMHHUKOBA U AJIEHYIIIKU-
Ha, MPEATrOpbsI M TOIBIIOBBIN MOSIC 3aIaHOTO
MakKpocKJIoHa xpebta KapnuHckoro

24.07—-16.08.2025

40

0—1200

O-B Wymury

TuxookeaHckoe nmobdepexne (0T 6eperoBoit Ju-
HUU 70 2-11 MOPCKOU Teppachkl) oT Mbica Kyp-
O6aTtoBa o Mmbica IlourapeBa, oxoTckoe mooe-
pexnbe (Tak kxe) oT Mbica Kypb6aToBa 10 Mbica
YuOyitHblii (BkItoyast Mbickl Hopa, YakoHun),
nob6epexne Broporo Kypuiabckoro nposnusa
B paiioHe ObIBIIErO cena balikoBo (BKJI. 10-
nuHy p. Hukonaeska), BHyTpeHHUE paliOHBI
Ha ceBepe OCTpPOBa, Ha 10T 10 03. bonbinoe
u OacceiiHa p. boioruHka.

26.07—19.08.2025

T, O

140

0—187
(r. Ce-
BepHas)

ITpumeyanue. T — TuxookeaHcKas cTopoHa, O — 0XOTOMOpPCKasi CTOpOHa.
Note. T — Pacific side, O — Sea of Okhotsk side.
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OTKpBITAsI OKeaHNYecKasi akBaTOpus B 2—5 KM OT Oe-
pera, MopcKoe Imobdepexbe 1 Imoyioca MpUOopPEXKHOM aK-
BaTOPUU IIMPUHON 10 1 KM, BHEIIOSICHBIE pa3HOTPAaB-
HbIe (B T.4. BBICOKOTpPaBHBIE) JIyra C 3apOCIsSIMU KYy-
CTapHUKOB, MECTOOOUTAHUS JIECHOTO TTosica (BKITIOYAsT
JIECHBIE MOJISTHBI U TIepeJIeCKU, 3aHSIThIe JIYTOBOM U KY-
CTAPHUKOBOI PaCTUTEILHOCTHIO), MO3aUYHbIE MECTO-
0o0UTaHUS U3 KYCTAPHUKOB, PAa3HOTPABbS U YYACTKOB
TOPHBIX TYHJP MOATOJIbLIOBOTO T0sICa, TOPHbIE TYHIPbI
rOJIbLIOBOTO Mosica. YUeTHBIMU MaplIpyTaMmu, IpoBe-
JEHHBIMU B 21 MyHKTE, C pa3IMyHOl CTENEeHbIO paBHO-
MEPHOCTH OXBauyeHa TeppUTOPHsI OCTpoBOB CUMYILIUD,
Onexoran, ITapamymup, [lyminy o0iieii Ttomanbso
okouio 400 km? (Tabm. 1).

CyMmMapHast MpOTSKEHHOCTb YUETHBIX MapIIpy-
TOB, IpOBeAeHHBIX Ha BbicoTax 0—1200 M Haxm yp. M.
no meroguke PaBkuna (PaBkuH, JIuBanos, 2008), co-
craBmia 263 KM: 152 KM B CYyXOITyTHBIX MECTOOOUTA-
Husix, 111 KM — B OKeaHUYeCKOU akBaTOPUU U Ha T0-
oepexbe. HabioneHus1 3a MOPCKUMU MTULIAMHA TTPO-
BeAEHBI C CYI0B BIOJb MobepexXbsi o-Ba OHEKOTaH.
BbICOTY MECTHOCTU M JJIMHY MaplLIpyTOB OIpenessi-
JI TI0 MpUOOpam II100abHOTO MO3UIIMOHUPOBAHUS
(GPS). JocToBEpHOCTb THE3IOBAHUSI OIIPEIEISIIN
M0 OOIICTIPUHSITHIM KPUTEPUSIM («ATJIaC THE3ASIINX-
cs...», 2020), yauThIBasi mpu 3TOM JaHHBIE O CTaTyce
npeObIBaHUs BUIOB Ha IPYIUX ocTpoBax bosbiuoi
Kypunbckoii rpsabl (ITonkoBbipkuH, 1955; Benuxa-
HuH, 1973; Aptioxun u ap., 2001; Heuaes, 2005; He-
yaeB, I'amoBa, 2009; JIo6koB u ap., 2015). ABudayHbl
CpaBHUBAJIM MO KO3 GULMEHTY (hayHUCTUIECKOM
obmHocTtu Cepencena (Ilecenko, 1982), HaceneHue
OTUL — 110 K03 uLMeHTy cxoncTBa HaceneHus (Hay-
MoOB, 1964). Kaxmplii U3 BUIOB-IOMUHAHTOB COCTABUJI
6osee 10% OT IMJIOTHOCTU HACETEHUS TITULL, a KaXKIbIiA
13 BUIOB-cyonomuHanToB — 1—10%. Becbma MHOTO-
YUCJICHHBIMU CUUTANUCh BUIBI ¢ oommueM ot 100 oco-
6eii/kM? u 6oiiee, MHOTOUKMCIeHHBIMU — 10—99 oco-
0eil/kM?, 0ObIYHBIMU — 1—9 oco0beii/KM?, penKumu
U oueHb peakuMu — MeHee 0.9 ocobeit/km? (Ky3sikuH,
1962). ABudayHa oxapaKTepr3oBaHa 10 TUIIaM (ayH
(ITerman, 1938; Kummnckwuii, 1988; Koomuk, 2001)
C YYETOM IINPOKOPACIIPOCTPAHEHHBIX BUIOB, UMEIO-
IIMX OOLIMPHBINA apeaa U HESICHBIN LIEHTP TTPOUCXOXK-
neHusi. B HomeHKIaType MBI ciiegoBaiu cBonke Koo-
Jnuka u Apxunona (2014).

PE3VIJIBTATbI

OO0mas xapakTepucTHKA U MPOCTPAHCTBEHHAS
nuddepenumanms apudayHbi

B npouecce npoBenenust yuetoB 2023—2025 rr.
Ha YeThIpex 00CIeIOBAHHBIX OCTPOBAX CEBEPHOI Ya-
ctu bonbioit Kypuiabckoii rpsiibl 3aperucTpupoOBaHO
80 BumoB ntull (Tabda. 2), B T.4. THE3ASIIMECS U Be-
poaTHo THe3asmmecd (n = 50, 62.5%), rHesasmecs

(BEepOSTHO THE3ISIIMECs) U HaOJI0AaBIIMECs IIPU
5TOM Ha KoueBKax Uiy Murpauusx (n = 13, 16.25%),
Kouylole uiu murpupytomue (n = 15, 18.75%), 3a-
netHele (n = 2, 2.5%). ABudayHa MOPCKUX MECTO-
oOUTaHMIA, JIOKAJIM30BaHHEIX B paiiloHe 00CIeq0BaH-
HBIX OCTPOBOB (7 = 4), HacuuThIBaeT 17—46, B cpen-
HeM 28, B cymMMe IIJist BceX yuyeToB — 62 Buga. OmHO-
BPEMEHHO Ha BCeX 00C/IeNOBAaHHbIX YUYAaCTKaX MOPCKOM
aKBaTOPUU U MOOEPEXKbs 3apeTUCTPUPOBAHO 5 BUIIOB
nTul (KpacHo300as rarapa, Diynblil, OepuHIoB Oa-
KJIaH, KpaCHOJIUIBIM OaKjIaH, TUXOOKeaHCKas Jyaiika).
Taxcke IMPOKO pacrpoCTpaHeHBI: B MPUOPEKHOM aK-
BaTOPUM CepoKphLIas Yaiika, a B TIpefenax Bcex 00-
CJIeMOBAaHHBIX YIaCTKOB OEperoBOii TTOJIOCH — elre 5
BUJOB, 9KOJOTUYECKU HE CBI3aHHBIX C MOpPEM (3UM-
HSIK, MepeBO3YMK, TOJbIIOBbI KOHEK, KamMyaTcKas
Tpsicory3dka, cojioBeii-kpacHoleiika). [Toutu mo-
BCEMECTHO PaclpOCTpPaHEeHBbI ellle 2 MOPCKUX BUIA
(TOHKOK/IIOBas Kalipa, TONOPOK), KOTOPbIE OTMEeYe-
HBI B OTKPBITOM MOpE M MPUOPEKHBIX aKBAaTOPUSIX
octpoBoB OHekoTaH u Illyminry. Cpenu ocTajibHBIX
BunoB (n =49, 79%) 1o xapakTepy IpOCTPaHCTBEHHO-
TO pacripeie/ieHus B TIpeaeiaX HaceasIeMbIX MOPCKUX
I 6epeTOBBIX MECTOOOUTAHUM Pa3IMUaroTCs BUIIHI,
pacnpocTpaHeHHbIE JIOKAJbHO WM ToYeuHo. B T.4. 5
U3 HUX (TEeMHOCTIMHHBIN anbbaTpoc, ceBepHasl Kauyp-
Ka, KOpPOTKOXBOCTbIM IMTOMOPHUK, TOJCTOKIIOBAsI Kali-
pa, 6oJiblast KOHIOTa) 3aperuCTPUPOBAHBI UCKITIOUM -
TEJIbHO B OTKPBITOM MOpE Ha 3HAYMTEIHLHOM yaaJIeHUU
oT Oepera.

ABudayHa BHYTPEHHUX YyacTeil oOcaenoBaHHOM
TPYIbl OCTPOBOB, 3aHSATBIX CYXOIyTHBIMU MECTOOOU -
TaHUSIMU C TIPECHOBOAHBIMU BOAOTOKAMHU U BOJOEMA-
MM, HACYUTHIBAeT 3—26, B cpemHeM 15, B cymMme ISt
Bcex yueToB — 43 Buga. B ycioBusiX MO3am4HOTO CO-
yeTaHus 2JIEMEHTOB JiaHAmagTa ¢ TOCIOACTBOM Jiec-
HbIX, KYCTADHUKOBBIX, TPABSIHUCTBIX PACTUTEIbHBIX
accolualuii MHOTHE BUAbI MTHUIL IIMPOKO OCBOWIU
CYXOTyTHbIE MECTOOOUTAHUSI ceBepHOI yacTu boiib-
ot Kypuabckoii rpsiibl, Tak KaK He UM Helpeo-
JIOJTUMBIX 9KOJIOTUYECKHUX TIPErpa, MPensTCTBYIOINX
paccenieHno. OQHOBPEMEHHO B pa3/IMYHbIX TUMAX CY-
XOITyTHBIX MECTOOOMTAHMI BCEX WX IIOYTU BCEX 00-
CJIeJIOBAaHHBIX OCTPOBOB (1 = 3—4) 3aperucTpupoBaHO
13 BumoB nTull (TYHApPsIHAsE KypomnaTrkKa, TUXOOKeaH-
cKas 4Jaiika, I0JIEBOM >XaBOPOHOK, TOJIbLIOBBIM KOHEK,
KaMuaTcKasi TpsICOry3Ka, KpalmMuBHMK, 30JOTUCTbII
P03, COJOBEM-KpAaCHOIIEHKa, OXOTCKUI CBEPUYOK,
MeHoYKa-TajJoBKa, BOPOH, KUTalicKasi 3eJIeHyllIKa, ye-
yetKa. TOTBKO B OMHOMCYXOITyTHOM MECTOOOUTAHUU
13 BCEX MMEIOIIMXCI Ha OCTPOBE JJI KaKOTro-Ju0o
OIHOTO U3 00CeA0BaHHBIX OCTPOBOB (1 = 4) 3ape-
ructpupoBaHo 13 BunoB ntull. ITo JaHHBIM Y4eTOB
2023—2025 rr., IUIIb B OOHOM CYXOIyTHOM MECTOO-
OUTaHUM U3 BCEX UMEIOIIMXCSI Ha ocTpoBe CUMYIINP
OrpaHMYeHO NpeObIBaHKUE TPeX BUAOB (OOJIBIIOM TOp-
JIMIbI, OOJIBIIOTO MECTPOTO AsATIa, KPACHOIIEKOTO
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IMTPOCTPAHCTBEHHAA OPTAHU3ALIA ®AYHDI 1 HACEJIEHUA ITTULL / 95
SPATIAL ORGANIZATION OF BIRD FAUNA AND COMMUNITIES

cHerupsi, Ha 0-Be OHEKOTaH — CeMU BUAOB (UEpPHO-
ro KoplllyHa, TeperneasiTHUKa, BajbAlllHerna, MyXoi
KYKYIIKH, I0pKa, YeUYEeBULIbI, KAMBIIIIOBOW OBCSIHKH).
3a npenenamu o-Ba Illyminy He BcTpedanuch 3 BUIa
(amepuKaHcKasi CMHbIa, OypoKpblIasl pXXaHKa, pora-
ThIi )KaBOPOHOK). BeposiTHO, pacnpocTpaHeHUe He-
KOTOPBIX yKa3aHHbBIX BUIOB HE OTPAaHUYMBAETCS €M~
HUYHBIMU MYHKTAMUW T€X MECTOOOWTAHWN, TIE OHU
ObUIM 3apeructpupoBanbl B 2023—2025 1T., 1 OHU MO-
TYT BCTPEYAThCSl M HA PYTUX OCTPOBHBIX TEPPUTOPUSIX
ceBepHoii yactu bonbioit Kypunbckoii rpsiabl.

[Toka3aTeb MpencTaBIeHHOCTH OOIIEro CIMCKa
BuI0B (n = 80), 3aperucTpUPOBAHHBIX Ha yUyeTax B ce-
BepHoI yactu bonbmoit Kypunbckoit rpsiabl, B OT-
JETBHBIX 00CIIeIOBAHHBIX MECTOOOMTAHUSX OTKPBITOM
oKeaHW4eckoil akBatopum (n = 1) cocrasisiet 21%,
nooOepexXbs U compenesibHoi akBaTopuu (n = 3) — 21—
56%, B MO3aMYHBIX MECTOOOUTAHUSX M3 JIYTOBOTO pa3-
HOTpaBbsl U 3apociieil KycTapHUKOB (n = 2) — 16—26%,
B JIECHBIX MECTOOOUTAHUSIX HIDKHEM YaCTU BBICOTHOTO
npoduisg (n = 3) — 16—32%, B MOATOJBIIOBOM IOSICE
(n=2) — 11-21%, B ropHOi1 TyHApE TOJLLIOBOTO ITOsI-
ca(n=2)—4-17%.

ITokazaTenb NpeaCTaBIEHHOCTU BBISIBICHHOTO
KoMIiekca BuaoB (n = 80) Ha BceM IPOCTPaHCTBE, 3a-
HSITOM BCEMU CYXOITyTHBIMU MECTOOOMTAHUSIMU B 1ie-
oM, — 54%, a Tak:Ke BCeMU MECTOOOUTAaHUSIMU TTo0e-
peXbst U MOPCKOI akBaTopunt — 77%.

KoadhdulimeHThl 001IIHOCTY JIOKAJIbHBIX aBU(ayH
BHETIOSICHBIX MO3aWYHBIX MECTOOOMTAHUM M3 BHICO-
KOTpaBbsl U 3apociieil KYCTapHUKOB (1 = 2) cOCTaBIsI-
o1 53%, necHbix Mectoobutauuii (n = 3) — 48—57%,
MECTOOOUTAHUN TOATOJIBIIOBOTO IMOsICAa U3 KycTap-
HUKOB M Pa3HOTPABbSI C yIaCTKAMM TOPHBIX TYHIIP
(n = 2) — 69%, ropHbBIX TYHAP TOJBIOBOrO IOSICa
(n = 2) — 35%, noxkanbHbIX aBU(ayH MOPCKOTO MO-
Oepexbsl U compeneabHoii akBatopuu (n = 3) — 38—
58%. KoadduieHT OOIIHOCTH JIOKAIHHBIX aBU(ayH
00CJIeIOBAaHHbBIX YYAaCTKOB IIPUOPEXKHON 1 OTKPBHITOM
OKEeaHWYEeCKOU aKBaTOpuu y 0-Ba OHekoTaH — 47%.

ABudayHa o0cie10BaHHbBIX OCTPOBOB CEBEPHOI
yacTu bonbmoil KypuiabcKoil rpsabl, popMuUpyo-
1iasics B cuctemMe oOIIMX 30HaIbHO-JIaHAIIA(THHIX,
BBICOTHO-TIOSICHBIX M OK€AaHWUYECKU-OCTPOBHBIX 3a-
KOHOMEPHOCTEM, 00beNUHSIET BUABI, SKOJOTUYECKU
TECHO CBSI3aHHBIE C JIECHOM 1 KyCTaApHUKOBOM PacTU-
TEPHOCTBIO, YIaCTKAMM PEIKOJIeCHil, KyCTapHUKOBO-
JIYTOBBIMU, TOPHO-KAMEHUCTHIMU MECTOOOUTAHUSIMU,
03epPHO-PEYHOI CeThI0, MOPCKUM TTOOEpPEKbeM U OT-
KPBITBIMM OKeaHMYeCKUMU akBaTopusiMu. [losTomy
3aKOHOMEPHOCTU MPOCTPAHCTBEHHOIN nuddepeH-
nuanuy aBudayHbl OMPEAEISIOTCSI COOTHOLIEHUEM
U CIIeIN(PUKON TTepeINCICHHBIX TTIPUPOIHBIX YCIO0-
BUI Kaxa0oro u3 ocTpoBoB. Cpeau NTUL CEBEPHOI
yactu bonbioit Kypuiibckoil rpsiibl, OTMEYEHHBIX
Ha MapLIpyTHBIX yuetax (n = 80), pa3anuyaroTcsi BUJbI,

pacrpocTpaHeHHbIe: moBcemecTHO (n = 20, 25%), no-
KabHO (n = 12, 15%), Toueuno (n = 48, 60%).

B yCc10BUSIX BBICOTHOI MOSICHOCTH Ha OCTPOBAaX
Onexoran u [Tapamyiiup rnpu IBUXKEHUU OT ITOTHO-
XbsI K BEpIIMHAM rop ITOCTYMaTeJIbHO COKpPAIIaloT-
¢ BUIOBOE OOTaTCTBO, TUIOTHOCTh HACEICHMUS TITHII,
obouine GoablIMHCTBA BUIOB. Ha o-Be OHeKkoTaH
B aBuayHe JiecHoro 1osgca 26 (49%) BUI0B, ITOATONb-
mosoro — 17 (32%), rombiioBoro — 14 (26%) Bumos,
Ha o-Be [lapamymup, cootBeTcTBeHHO, — 13 (93%), 9
(64%), 3 (21%) Buna. BumoBoii coctaB aBu(ayHbI TIpU
rnepexoje OT OAHOIO BBICOTHO-JIaHAIIA(THOrO mosica
K IPYrOMY MEHSIETCSI IIOCTEIIEHHO.

ABUdayHBbI IBYX COCEIHUX MOSICOB UMEIOT B CBO-
€M cocTaBe MHOro o0mux BugoB. Ha o-Be OHekoTaH
U3 26 BUIOB IITULl, HACEISIOMINX HUXHUNA JIECHOMI
nosic, u 17 BuUaoB, HACEISIONINX MOATOIbLOBLIN TTOSIC,
15 BUIIOB SIBJISIOTCS OOIIMMU [J1s1 aBUGayH 000X M0-
sicoB. M3 17 BUIOB NTULI, HACEISIOLIMX ITOATOJIbIIOBBII
nosic, 1 14 BUOoOB, HaCeNSIOIINX TOJbIIOBBIN MOSIC,
13 BUIOB SIBIISIIOTCS OOLLIMMM JIJ1s1 aBU(ayH 3TUX IT0sI-
coB. Ha o-Be Ilapamymup u3 13 BugoB OTuil, Haces-
IOIIMX HYXKHUWM JIECHOM MosIC, I IeBATHU BUIOB, Hace-
JISTIOLMX TTOATOIBILIOBBIN TTOSIC, 8 BULOB SIBJISIIOTCSI 00-
UMU 17151 aBUdayH o0oux nosicoB. M3 neBsiTi BUIOB
MOTUL, HACEJISIONINX MOATOIbLIOBLINA MOSIC, U TPEX BU-
JIOB, HACEJISTFOLIMX TOJIBIIOBBIN TMOSIC, 3 BUAA SIBJISIIOTCS
o01MMu 1151 aBudayH aTux nosico. Ha o6oux octpo-
Bax aBu(ayHa KaxI0ro 13 BhIIIEPACTIONIOKEHHBIX T10-
SICOB TIPEACTABIISIET COOOI 0OEMHEHHBI BapUaHT aBU-
¢bayHBI COOTBETCTBYIOIIETO I105ICa, PACHOJI0KEHHOIO
Hke. Ha o-Be OHeKOTaH ITOYTH BCe BUIBI, 3a(PUKCH-
POBAHHbBIE B MOJTOJILLIOBOM TT0sICE, 32 UCKITIOUECHUEM
TYHIPSHOI KypONaTKU U CUOMPCKOIO TOPHOTO BLIOP-
Ka, BCTpEUaroTCs U B JICCHOM TI0sICe, a BUIbI TOJIbIIO-
BOTO T0$ICa, 3a UCKJIIOUEHUEM MOJEeBOr0 KaBOPOH-
Ka, — B MOAroabLioBoM mosce. Ha o-Be I[Tapamymnp
MOYTHU BCE BUJIbI, 3a(DUKCUPOBAHHBIEC B MTOATOJbILIOBOM
nosice, 3a UCKIIOYEHUEM CUOMPCKOTrO TOPHOTO BbIOP-
Ka, BCTPEYAIOTCs U B JIECHOM I10sICe, a BCE BUJIBI T'OJIb-
IIOBOTI'O ITOSICA BCTPEUYAIOTCSI B ITOATOJILLIOBOM. B mim-
POKOM JMaria30He BHICOT, OXBAThIBAIOIIEM HE MeHee
JIBYX BBICOTHBIX MOSICOB, Ha 0-Be OHEKOTaH OOUTAIOT
17 BunoB ntul (32%), Ha o-Be [lapamymup — 9 Bu-
noB (64%). Apealibl TaKMX BUIOB UMEIOT YETKO BbIpa-
JKEHHYIO TPEXMEPHYIO CTPYKTYpY. Bce Tpu BBICOTHBIX
nosica Ha o-Be OHeKkoTaH HacessioT 11 BumoB (caricaH,
3UMHSIK, TOJBLIOBBII KOHEK, KaM4YaTCKasl TPSICOTY3Ka,
30JIOTUCTBIN APO31, COJOBEN-KpaCHOIIEKA, OXOTCKUIA
CBEPUYOK, KeIPOBKA, KUTAliCKas 3eJICHYIIKA, YeUeTKa,
myp), Ha o-Be Ilapamymup — 2 Buaa (TyHApsIHAsT Ky-
poIiaTKa 1 roJIbLIOBBI KOHEK).

KoaddpunumeHnTsl payHUCTUUYECKON OOLIHOCTHU
CMEXXHBIX IT0SICOB Hanbonee Beicokue. Ha o-Be OHe-
KOTaH CXOACTBO aBU(ayH JIECHOTO U MOATO0JbIIOBOTO
noscoB 70%, MOAroabLIOBOTO U rojbloBOro — 84%,
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Ha o-Be [lapamymup coorBeTcTBeHHO — 82 1 50%.
CxoncTBO MeXIy aBu(ayHaMU JIECHOTO 1 TOJIBIIOBOTO
MOSICOB CYIIIECTBEHHO HITKe: Ha 0-Be OHekoTaH 55%,
Ha o-Be [Tapamymup 25%.

Ha o-Be OHekoTaH B nnepuon ucciaenopanuit 2024 r.
12 BunmoB (23%) mepXaiauch TOJHKO B OCHOBHBIX Me-
CTOOOMTAHMSIX OOJHOI'O BEICOTHOTIO MOsICa, HE 3aXOAs
B cocenHue. M3 yncaa Takux BUIOB JIECHOMY MOSICY
CBOMCTBEHHBI 11, B TOM 4ucJie YepHBIi KOPIIYH, Mepe-
MENISTHUK, BaJbAIIHEI, CUOMPCKUIA MEeTeIbHbIN YIIUT,
mIyxas KyKyllKa, IISITHUCTBIM KOHEK, TOpHast TPsICO-
ry3kKa, BOPOH, I0pOK, YeUeBMIIa, KAMBIIIIOBAsI OBCSIH-
Ka. EnMHCTBEeHHBIN cyOcneunUUYHbIi BUA TOJIbLIO-
BOIO I0SICa — MOJIEBOM XaBOPOHOK, OTCYTCTBYIOLIUM
B TUIIMYHBIX MECTOOOUTAHUSIX JIECHOTO U ITOATOJIbIIO-
BOTO TOSICOB, HO 00pa3yrlINi TJOKaJIbHbIE ITOCEIEeHUS
Ha BHETIOSICHBIX yYyacTKax pa3HOTPaBHO-JIYTOBOM pac-
TUTeIbHOCTU. B moaronsiioBoM nosice o-sa OHeKOTaH
crieun@UIHBIX BUOOB IITUILl He OTMeueHo. Ha o-Be
[Mapamymup B nepuon uccnenoBanuii 2025 1. 5 BUI0OB
(38%), a uMeHHO KpacH03006as rarapa, TUXOOKeaH-
CKag yaiika, IoJIEBOM )KaBOPOHOK, TOpHas TPSICOTy3-
Ka, KUTaCKas 3eJICHYIIKA, IePXAIUCh TOJIBKO B IIpe-
JieJIaX JIECHOTO BBICOTHOIO MOSICA, XOTS M B Pa3/IMUHBIX
MECTOOOUTAHUSIX C PA3HBIMU IKOJIOTUYECKUMMU YCIIO-
BUSIMU. B MOATOJIbIIOBOM U rOJIBIIOBOM IT0sICaX O-Ba
IMapamymup crienupUIHBIX BUAOB NTUL] HE OTMEUYEHO.

CTpyKTypa ¥ MPOCTPAHCTBEHHAS
auddepeHnanus HaceleHUs IITHIL

[IpocTpaHcTBeHHBIE pa3auyusl B HACEJICHUM TITHUIL
ceBepHOIt yactu bonabioit Kypuiabckoil rpsabl BbI-
SIBJEHBI KaK MEXIY IIeCTbI0 OCHOBHBIMHU TUIIAMU
MeCTOOOUTaHU (BKJIIOUYasi CyXOIyTHbIE 1 MOPCKUE),
TaK U MEXIY Pa3HbIMU OOCJIE10BAaHHBIMU IYHKTAMU
B Mpenesiax 0oJIbIIMHCTBA U3 HUX.

IToxazaTenu JTOKaabHOM TIOTHOCTH HaCEJICHUS
MITUIL Ha OTKPBITON OKEaHWYEeCKOM aKBaTOPUU CO-
CTaBJsSIIOT 223 0coOu/KM?, Ha MOPCKOM ToOepexbe
U conpeaeabHoi akBatopuu — 149—814, B cpenHem
(n = 3) 582 ocobu/KM?2, BO BHEITOSICHBIX MO3aUYHBIX
MECTOOOMTAaHUSIX U3 BRICOKOTPAaBhS U 3apocieil Ky-
ctapHukoB — 175—253, B cpenrem (n = 2) 214 ocoOeii/
KM2, B MECTOOOUTAHUSIX JecHOro nosica — 341—590,
B cpenHeM (n = 3) 497 ocobeii/KM?, B MO3aUYHBIX Me-
CTOOOUTAHUSIX M3 KYCTAPHUKOB, Pa3HOTPABBS M YUaCT-
KOB TOPHBIX TYHAP ITOATOJIBIIOBOTO Tosica — 306—248,
B cpenHeM (n = 2) 277 ocobeii/KM?, B TOPHBIX TYHApaxX
rojiblioBoro nosica — 221—177, B cpenHem (n = 2) 199
0co0eii/KM2.

CpengHue 3HaUCHUS TToKa3aTesieil IJIOTHOCTU Ha-
ceJieHUs IITULl B ceBepHOIT yactu bosbmoit Kypuib-
CKOI1 TpsIIbI B LIEJIOM COIIOCTABUMBI C COOTBETCTBYIO-
MMM 3HaYeHusIMu rokasateneit Oxubix Kypui, rie,
HampuMep, B aHAJIOTUYHBIX CYXOITYTHBIX IpPEeBECHO-
KYCTAapHUKOBBIX U TPABSIHUCTBIX MECTOOOUTAHUIX

0-Ba Yy CpemHsIsl ITNIOTHOCTh HACEICHUST COCTaBIISI-
eT 610 ocobeii/KM?, B JIECHBIX MECTOOOUTAHUSIX O-Ba
Hrypyn — 785 ocobGeii/KM?, B MO3aMYHBIX MECTO-
00MTaHUSIX M3 BRICOKOTPABBS M 3apOCieii KyCTapHH-
KoB 0-Ba UTypymn — 518 ocobeii/km?, Ha ToOepekbe
1 COMpeeTbHOM MOPCKOI aKBaTOPUU OCTPOBOB YpYII
u Utypym coorBercTBeHHO — 536 1 607 ocobeii/km?
(Pomanos u ap., 2022, 2023).

[1n10oTHOCTH HaceJleHUsl MITULL pacCMaTPUBAEMBbIX
MecTooOuTaHU# ceBepHoit yactu boabiioit Kypuis-
CKOM Tpsiibl U3MEHSIETCSI B JOCTATOUYHO IIUPOKOM
JuariazoHe. B yacTHOCTM, Ha pa3HBIX y4acTKax CyXo-
MYyTHBIX MECTOOOUTAHUI HabmomaeTcsl TpexKpaTHOE
MpeBbIIEHMe MAaKCUMaJIbHOTO MOKa3aTessl TJIOTHO-
CTH HAcCeJIEeHUs NTUIL HaJl MUHUMAaJIbHBIM ITOKa3aTe-
neM. Elie Oosiee pe3kast pa3HMlia B MJIOTHOCTH Hace-
JIeHUsI ITULL 3a(hMKCUPOBaHa Ha pa3IMYHbIX yYacTKax
MOPCKUX TTOOEPEKUil U B COMPENETbHBIX aKBATOPUSIX:
3lIeCh OTMEUEHO JIeBITUKPATHOE MPEBbIILIEHUE aHAJIO-
TMYHBIX TTOKa3aTenei. Bce 3To yKa3biBaeT Ha HepaB-
HOMEpPHOE IMPOCTPAHCTBEHHOE pacIipeaeicHe TITHULL
CcaMbIX Pa3IMYHBIX SKOJOTMYECKUX I'PYMIT Ha O-Bax
Cumymmp, Onekoran, [Tapamymmp, Hlymmny. Xapak-
TepPHO HepaBHOMEPHOE pa3MellleHue OONbIIMHCTBA
BUIOB B Mpeenax Kaxaoro 3 OCHOBHBIX TUIIOB 00-
cliefoBaHHbBIX MecTooOuTaHuii. Hampumep, B cyxo-
IYTHBIX MECTOOOUTAHUSX BHYTPEHHUX YacTeil YeThI-
pex o0cenoBaHHBIX OCTPOBOB OMpPEAC/IeHbI CeIYIO-
1Me rnokasareyiu oousius (ocodeii/km?): TyHApsSHAs
kypomnatka 0.8—39.7, ronbioBbiii KoHek 11.4—158.5,
30JI0TUCTHIN 1po3n 4.7—175.6, conoBeii-KpacHolIeika
5.0—96.0, oxoTckuii cBepuok 2.1—122.6, nmeHOYKa-
tamoBka 5.7—145.6, yeyerka 0.8—30.0. Ha pa3HbIx
ydyacTKax MmoOepexbsi, COMpeneJbHON aKBAaTOPUU
U OTKPBITOM OKEaHUYECKOI akBaTopuu obuiime (0co-
0eii/xm?) coctaBmiio: KaMeHyIka 49.9—296.1, mrymbiir
8.3—125.5, 6epunros 6aknaH 0.5—42.2, KpaCHOJUILIbII
baxutan 1.4—201.5, TuxookeaHckas yaiika 15.2—171.9,
TOHKOKJIIOBas kaipa 0.04—21.4, tonopok 1.4—29.8.
CyliecTBeHHas aMIUIMTYIa ToKa3aTtejeil oOuanst Bu-
JIOB, BEPOSITHO, OOYCJIOBJIEHA KAK CITELN(UKON KO-
JIOTUYECKUX YCIIOBUI Ha JIOKAJIbHBIX y4acTKaX MeCTO-
0OMTaHMI C pa3HBIM YPOBHEM IPUBJIEKATEIbHOCTHU
JUUIST TITULI, TAK U BICOKOI TTOABMKHOCTBIO 3HAUYUTENb-
HOIi YacTu 0Co0eii OTAEIbHBIX BUAOB.

VY HEKOTOPBIX CYXOIIYTHBIX BUAOB IITUIL] ITOBBI-
LIeHHas KOHLIEHTpAaLUsl BhISIBJIeHA JIMIIb B OMHOM
13 00cjenoBaHHBIX MecToobuTtaHuii. Hanpumep,
YCTaHOBJIEHO, YTO OOMJIME II0JIEBOTO XKaBOpPOHKa
¥ KPaCHO3000T0 KOHbKA MAaKCUMAaJIbHO B MO3aWYHBIX
MECTOOOUTAHUSIX U3 JTYTOBOIO PAa3HOOTPABbS U 3aPO-
clieil KyCTapHUKOB. B rpuMopcko-0eperoBoii mojoce
MaKCHUMaJIbHOE O0UIre IeMOHCTPUPOBAIIA HE TOJIBKO
BOJHO-OKOJIOBOJIHbBIE NITULIBI, HO ¥ TAKOM CYXOITyTHBII
BUJ, KaK KaMUaTCKas TPSICOTY3Ka.
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Brissinena npocrpancrBeHHas1 nuddepeHanms
TUIOTHOCTU HaceJIeHUs MTULL HEKOTOPBIX CyXOMYTHBIX
mecTtoobuTtaHuit KypuibCkux 0-BOB B MEPUIMOHATb-
HOM HarpaBjieHUU. B COOTBETCTBUM C XapaKTepOM MU3-
MEHEHU OCHOBHBIX TUIIOB IPEBECHO-KYCTapHUKOBOM
U TPaBSIHUCTON pPACTUTENbHOCTU CPEIHSISI TNIOTHOCTh
HaceJIeHUsI TITULL JIECHBIX MeCTOOOUTAHUI COKpalllaeT-
cs ¢ 1ora Ha ceBep B psiny o-BoB Utypyn — Ypymn — Cu-
mymp — OHekotaH — ITapamyiup B 2.3 pasa (¢ 785
1o 341 ocobu/xm?). MakcumanbHO 60raTo HaceJaeHHe
MNTHUIL JIECOB, 3aHUMAIOIIUX PEYHbIE TOJUHBI U HUXK-
HHE YaCTU CKJIOHOB TOPHBIX BO3BbIIIIEHHOCTE! 0-Ba
Wtypyn. 3nech Ha CUJIBHO MepeceueHHO MECTHOCTHU
MO3aMYHO YepenyloTcs camble pa3HOOOpa3Hbie O1O-
TOMBbI, KOTOPbIE B KAYECTBE THE3I0BBIX U KOPMOBBIX
MECTOOOMTAaHMI XapaKTepu3yloTcs 0oJiee Oarornpum-
SITHBIMU 9KOJIOTUYECKUMU YCIOBUSIMU JJIsI 3HAUYM -
TEJbHO OOJIbIIEro Yucia MTUll, YeM OIHOOOpa3HbIe
JaHamagTbhl OCTPOBOB, PACIIOJNOXEHHBIX CEBEPHEE.
Hnst necoB o-Ba UTypyn XxapakTepHO 00Ilee BbICO-
KO€ BUIIOBOE OOTATCTBO PaCTUTEIbHOCTH, COUETAHNE
CaMbIX Pa3MYHBIX MOKa3aTejeil BBICOThI 1€PEBbLEB,
COMKHYTOCTU KPOH, OOUJIMS U I'yCTOTHI MOAJIECKA.
MakcuMaJIbHO IIMPOKO 3/1eCh MPeACcTaBIeHbI BbICO-
KOCTBOJIbHBIE JIeCa C XOPOIIO Pa3BUTHIM TOMJIECKOM,
MMEIOIIE HECKOJIBKO 00Jee «IOXHBII» 00INK, YeM
LIUPOKOJMCTBEHHBIE Jieca B 1IeJIOM, a TaKXKe pa3iny-
Hbl€ KYCTAPHUKOBBIE, JTYTOBbIE U OOJIOTHBIE OMOTOMBI.
SIpKo BhIpaxkeHHass MO3aMYHOCTh MECTOOOUTAHUI
MPEeIoIPEAeISIET MOBbIILIEHHYIO BCTPEYaeMOCTb BUIIOB
CaMoOTO0 Pa3JIMYHOTO 3KOJOTUYECKOTO CIeKTpa: OT TU-
MUYHO JIECHBIX U OMNYIIEYHO-KYCTAPHUKOBBIX /10 JYTrO-
BbIX U BOJHO-OKOJIOBOIHBIX. [TOBbBIlIIEHHAS TIIOTHOCTh
HacejieHusl Ha o-Be VITypyIl, BeposiTHO, oOyciioBIeHa
He TOJIbKO crelnpuIecKuMu nmapaMmeTpaMmu MecTo-
oOuTaHuit, 61aronpuATHBIMU TS NTULL. BeposTHo,
reorpaguueckoe rnojoxeHue o-sa Mtypymn odycias-
JIUBaeT MPOXOXAEHNEe UHTEHCUBHBIX CE30HHBIX MU-
rpalrii MHOTHX BUJIOB, MEPEMELIAIONINXCS B MIpeaenax
BocrouHoa3zuarcko-aBCcTpana3uiickoro MpoJieTHOTO
nytu. Ha o-Be YpyI ¢ yBelnyeHreM pa3pekeHHOCTU
JIPeBOCTOS, COKpallleHMEM YKciia SIPyCcoOB U 9KOJIOTU-
YeCKMX HUII TIJIOTHOCTb HaceJAeHUs MTULL MTOHUXAeT-
cs1. B ycinoBusix eme 6osee 3HaUNTEIbHOI (DparMeH-
TallMU JIECHBbIX MECTOOOUTAHUIA, TPU OJHOBPEMEHHOM
CYLIIECTBEHHOM COKpAIlleHUU MoKa3aTeseil BLICOTHI Jie-
pPeBbEB, COMKHYTOCTU KPOH M JaJibHeuIeM yrnpolie-
HUM SIPYCHOI CTPYKTYPbl IPEBECHO-KYCTAPHUKOBOM
pacTUTeIbHOCTU OpMUPYETCs HauboJee beqHoe Ha-
ceJieHue NTull octpoBoB OHekoTaH U [Tapamyiup.

Y nTtuu, oGuTalUuX ONHOBPEMEHHO B TpEX
BBICOTHO-JIaHAIIA(PTHBIX Mosicax 0-Ba OHEKOTaH, BhI-
SIBJICHBI 4 BapraHTa BBICOTHOTO pacnpeneiaeHuss. Oou-
JIie OTHUX BUJIOB MAKCUMaJIbHO B JIECHOM TOSICE U T0-
CTETIEHHO COKpalllaeTcsl OT MOMAHOXMIA K BeplIrHaAM
(30JI0TUCTBIN IPO3M, CONOBeli-KpacHOIIeKa, KeAPOB-
Ka), oOuane Apyrux — MakCMMaJbHO B IrOJIbLIOBOM

Mmosice M COKpallaeTcs OT BEPIIUH K MOTHOXMIM
(ronpLoBHIN KOHEK). ECTh Takke BUABI, Y KOTOPBIX
B TTOATOJIBIIOBOM MoOsice 0OuIre MaKCMMalbHO (3UM-
HSIK, ye4yeTka, Iyp) WIM MUHUMAaJbHO (KamMyaTcKas
TPSICOTY3Ka, OXOTCKUIT CBEPUYOK).

Ha o-Be I[lapamymmp KonmudecTBEHHOE pacripe-
JeJeHrue NTUll, oOUTaUIUX B Mpeaeiax BCero Bep-
TUKaJbHOTO Mpoduiist, uHoe. B moaroaplioBoM mo-
sice Yy TYHJAPSHOM KyporaTKu oOuine MUHUMAJIbHO,
y TOJIbIIOBOTO KOHbKa — MakcuMaibHo. ITocTyna-
TeJIbHOE yBeJIMYeHUEe OOMINSI OT MPUOPEXKHBIX CKal,
pacTOJIOKEHHBIX HEHAMHOTIO BbIlI€ YPOBHSI MOpS,
JIO TOJILLIOBOTO TMOsICa BKIOUYUTEIHHO T1€MOHCTPUDPY-
€T CUOMPCKUI TOPHBI BbIOPOK. Y HEKOTOPHIX OObIY-
HBIX WJIM MHOTOYMCIIEHHBIX BUIOB, HE BCTpEYalOII1X-
csl TIPU 3TOM B TOJIBLIOBOM IT0OSICE, OOUIME TIpU TIepe-
XOJI€ U3 JIECHOTO Tosica B MOATOJbLIOBbIA MEHSIETCS
pa3sHOHANpaBJE€HHO: y 30JI0TUCTOrO JPO3/a, OXOT-
CKOTO CBEpYKA, YEUETKU COKpaIaeTCs, Y COJIOBbSI-
KpPaCHOUIEWKU U NEHOUYKU-TAIOBKM BO3pacTaeT.

Koad duimeHTsl cxoacTBa HaceaeHUs IITUL] HIXKE
YPOBHSI CXOICTBA COOTBETCTBYIOIINUX aBr(ayH, 1 B 00-
CJICIOBAHHBIX BHEITOSICHBIX MO3aMYHBIX MECTOOOM-
TaHUSAX W3 BEICOKOTPAaBbs M 3apOCicii KyCTapHUKOB
(n = 2) coctaBngioT 19%, B JIeCHBIX MECTOOOUTAHUSIX
(n=3) — 10—54%, MmecTOOOUTAHUIX MOATOJILLIOBOIO
rnosica U3 KyCTapHUKOB U pa3HOTPaBbsl C yyaCTKaMU
TOPHBIX TYHIp (7 = 2) — 34%, TOPHBIX TYHIP TOJIbIIO-
Boro mosica (n = 2) — 28%, MOpCKOTo mobepexkbs 1 CO-
npenenbHoi akBatopun (n = 3) — 7—23%. Koaddpu-
LIMEHT CXOJCTBA HAceJeHUsI 00CIeTOBAaHHBIX YUaCTKOB
OpUOPEXKHOM U OTKPHITOM OKEAaHMYECKOM aKBaTOPUU
y o-Ba Onekoran — 10%.

B nacenenun ntun 6oabmmHCTBA (1 = 5—8) 00cie-
TOBAHHBIX CYXOITyTHBIX MECTOOOUTAHMIA CeBEPHOI Ja-
ctu bonbioii Kypunbckoii Tpsiibl B UMcie JOMUHAH-
TOB WJIM HauboJiee MHOTOYMCIEHHBIX CyOMOMUHAH-
TOB 6 BHIOB: FOJIBIIOBBIN KOHEK, 30JI0TUCTHINA P03,
COJIOBEM-KpacHoIIeliKa, OXOTCKUI CBEPUYOK, TTIEHOYKA-
TaJo0BKa, IIyp.

B 11e10M B HaceaeHUWU MTULL CYXOIYTHBIX Me-
cToobutaHuii (n = 4) oOcliefOBaHHBIX MYHKTOB
(n =9) B pa3IMYHOM COYETAHUU YUCIEHHO TOMUHU-
pytoT 11 BUAOB: TYHApPsIHAsI KyporiaTkKa, TUXOOKEeaH-
cKasl Jalika, II0JIeBOM 3KaBOPOHOK, KpaCHO300bIi KO-
HEK, TOJIbLIOBBII KOHEK, 30JI0TUCTBII APO3], COJIOBET -
KpacHolleiiKa, OXOTCKMIA CBEpUOK, IeHOUYKa-Tal0BKa,
11yp, CUOMPCKUIA TOPHBIKM BhlOpOK. Cpenu cyoaoMu-
HAHTOB OTAEJbHBIX CYXONYTHBIX MECTOOOUTAHUN —
KpanvBHUK, KEIPOBKA, YeueTKa, Cu3asi OBCSIHKA.

B Hacenenuu ntui od6caen0BaHHbBIX YUaCTKOB OKe-
AHMYECKON aKBATOPUU YMCIEHHO TOMUHUPYIOT 8 BU-
OB, B TOM YMCJIE€ B €€ TIPUOPEXKHOI YaCT KaMEeHYIII-
Ka, TOHKOKJIIOBBIII OypeBECTHUK, KPACHOJIUIIbIIA 0a-
KJIaH, TUXOOKeaHCKas Yaiika, THXOOKeaHCKUiT YNCTHK,
a Ha 3HAYUTEJIbHOM yJaJeHUU OT Oepera TIyTMblll,
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TOHKOKJIIOBasI Kaiipa, Toropok. Ha oTKprITOi OKeaHU-
YeCKOI akBaTOpUM Cpenyr CyOmOMUHAHTOB HauoboJiee
MHOTOUMCJIEHHbI TOHKOKJIIOBBIN OypeBECTHUK, TUXO-
OKeaHCKas Jaiika, 00JIbIIasi KOHIOTa, B IIPUOPEKHOM
aKBaTOPMU IIYMbIII U OEpUHIOB OakjiaH, a Ha Oepero-
BOM TT0JIOCE CUMOMPCKUIA TIeTeIbHBIN YIUT, KaMHellap-
Ka (Arenaria interpres), KaMmJaTCcKasl TPSICOTY3Ka.

OBCYXIEHUE

TakcoHomuyeckas, payHucTuiyeckass M IK0JI0ro-
reorpadguyeckast CTpyKTypa aBugayHbl

TakconoMmuueckast cTpykrypa aBugayHsl (7 = 80),
BBISIBJIEHHOW B Mpoliecce TMPOBEACHUS YUYETOB
2023—2025 rr. Ha ocTpoBax ceBepHOii yacTu boJib-
ot Kypuiibckoii Tpsiibl, COOTBETCTBYET 30HAIbHBIM
U JJaHAIa(PTHBIM OCOOCHHOCTSIM OCTPOBHBIX TE€p-
putopuit CeBepHoit [TaumnbuKku, pacmoloXeHHBIX
Yy BOCTOUHBIX oKpanH CeBepHoit EBpasun, u BKiTiouaeT
B ce0s 12 orpsnos. 1o unciy nmpeacTaBlIeHHBIX BUIOB
npeobaamaioT pxkaHkoobpasHbie (Charadriiformes)
(n =129, 37%) u BopobbeooOpasHbie (Passeriformes)
(n = 24, 30%), cymmapHo cocTaBigomue 67%.
B MeHblIeit cTerieHU NpeAacTaBlieHbl BUALI OTPSIIOB
ryceob6pasnbix (Anseriformes) (n = 7, 9%), 6ypeBect-
HukooobpasHbix (Procellariiformes) (n = 6, 8%), sc-
TpeboobpasHbix (Accipitriformes) (n = 4, 5%), rara-
pooo6pasubix (Gaviiformes) (n = 3, 4%). CyliecTBEHHO
MeHee 3HauYuMbl KypooOpasHble (Galliformes), nenu-
KaHooOpa3Hbie (Pelecaniformes), cokojiooOpa3Hbie
(Falconiformes), ronyoeo0pasusie (Columbiformes),
KykymkoOpasHbie (Cuculiformes), asgtaoo0pasHbie
(Piciformes), Ha 70110 KaXXIOTO M3 KOTOPBIX MPUXO-
autcd He bosee 1—2%.

CeBepHas yacTb boabimoit Kypuabckoil rpsiabl
HaxXoIMTCId Ha BOCTOYHOI okpauHe Ilameapkruye-
cKkoro (ayHuctuyeckoro noguapcrea. [lostomy 3a-
KOHOMEPHO, YTO B 300reorpaduueckoM OTHOILIEHUN
OPUTUHAIBLHOCTh MECTHOM aBU(ayHbI COCTOUT B CO-
YyeTaHUM DJIEMEHTOB, OTHOCIIIMXCS K TeCATU (DayHU-
cTUYecKNM KoMmiiekcaMm. Cpean 3TUX KOMIIJIEKCOB
10 YMCIIYy TIpEeACTaBIeHHBIX BUIOB Hanboiee 3HAUYM -
MbI apkTHueckuii (n = 12, 15%), cubupckuii (n = 12,
15%), manuduyeckuii (n = 10, 12%), 1aabHEBOCTOY-
HBII ocTpoBHOM (1 = 7, 9%), CyMMapHO COCTaBIISIIO-
mue 51%, a Takke IUPOKOPaACIIPOCTPAaHEHHBIE BU/IBI,
BXOJSILIME B HECKOJILKO (DayHUCTUYECKUX KOMITJIEKCOB
(n=22,29%).

Becbma crieninuyHbBI 1aTbHEBOCTOUHBIE OCTPOB-
Hble BUIbI, LIEHTP CTAHOBJIEHUS KOTOPBIX CBSI3aH
¢ JJanbHum BocTokoM, a cOBpeMeHHbII apeas YacTu4-
HO WJIM MOJIHOCTHIO (B pa3HbIX KOMOMHAIIMSIX) OXBa-
ThiBaeT nm-oB Kamuyartky, o-B CaxanuH, Kypunbckue
u fAAnoHckue octpoBa. Cpenau 3TUX BUAOB: 1 — OXOT-
ckue (OeoIIeunii opjlaH, TUXOOKeaHCKas 4Jaiika,

OXOTCKMII CBEpPUOK, KamMJaTcKas TPsICOTy3Ka), pac-
MPOCTPaHEHbI TPEUMYIIECTBEHHO BOKPYT OXOTCKOI0O
Mopsi — Ha o-Be Xokkaigo, o-Be CaxanuH, Kypuib-
CKMX O-Bax, MHOTAa Ha n-oBe KamyaTka, MecTamu
Ha MaTepUKOBOM ITOOEPEXbE; 2 — OXOTCKO-SITTOHCKHE
(30JIOTUCTBIN APO3/, KPACHOIIEKUI CHETUPDb, cu3as
OoBCsiHKa), rHe3asTesl B LleHTpanbHolt u CeBepHOii
SAnoHun, HO HEe IPOHUKAIOT AajieKo K ory 1 Ha Ko-
PEMCKMIA TT-0B; K CEBEPY pacIpOCTpaHEeHbI HAa 0O0JIb-
meit yactu o-Ba CaxanuH u Ha KypuibcKux o-Bax,
uHoraa pocturaroT KamyaTku (cusasi OBCSIHKA).
Ha o-Bax ceBepHoii yactu bonbiioit Kypunbckoii
TPSIAbI U3 Yncia JaTbHEBOCTOYHBIX OCTPOBHBIX BUIOB
He BCTPEUEHBI SIMMOHCKWE BUABI (SITTOHCKMIT OaKiIaH
(Phalacrocorax capillatus), smoHckuii 6exac (Gallinago
hardwickii), 6amOykoBast mMpoKoxBocTKa (Horornis
diphone), sinioHckas 3apsiHka (Larvivora akahige),
sroHckas 3aBupyiika (Prunella rubida)), KoTopble Ha-
censttoT AmnoHckue n KOxHbie Kypunbckue ocTpoBa,
npoHukasi Ha o-B CaxanuH u Kopeiickuii m-os.

B nauuduyeckuii KOMIIEKC BXOASIT TEMHOCIIUH-
HBII aTb0aTPOC, a TAKXKE 3HAYUTEJIBHOE YKNCIIO BUIOB
(n =), reHeTYeCKM 0oJiee ONMpPeneIEHHO CBSI3aHHbBIX
¢ CesepHoii [Tauudukoii: cuzast Kauypka, OEpUHIOB
OakJaH, KpaCHOJMIIBIM OakiaaH, cepoKphlias Jyaika,
TUXOOKEAHCKUI YMCTUK, OOJIbIlIasi KOHIOTa, TOTIOPOK.
Hetanu3zanus nmauu@uieckoro KOMILIEKCa MO3BOJISIET
TakXe BbIIEJUTh YePHOXBOCTYIO UaiiKy, CBSI3aHHYIO
¢ CeBepo-3amnagHoii Ilanndukoii, 1 TOHKOKJIIOBOIO
OypeBecTHUMKA, cBs13aHHOTO ¢ KOxHOoi [Tanmnduxoii.

MeHee 3HauuMbl B aBU(payHe CEeBEpHOI ua-
cti bonbmoit KypuiibcKoit Tpsabl MpeacTaBUTETN
cnbupcko-aMmepukaHckoro (n = 6, 7%) tumna dayHbl.
Ele MeHbllIe Ha 001KK aBrUdayHbl 00CYKIaeMOIO pe-
TMOHa BIUMIOT KuTaiickue (n = 4, 5%) u tubeTckue
(n =2, 2%) BuObI, a TAaKXXe BUIBI, TIPOUCXOXICHNE
KOTOPBIX CBSI3aHO C OKEAaHAMU CEBEPHOTO MOJTyIIapus
(n=4,5%), (tnymblll, ceBepHas KauypKa, TOHKOKITIO-
Basl Kaiipa, TOJICTOKJIIOBAs Kaiipa) UIu I0XXKHOTO TT0JTy-
mapus (n =1, 1%) (cepsliit 6ypeBecTHHK). CymMapHast
TIOJIST 9TUX BUIOB, B IIEJIOM UTPAIOIINX BTOPOCTEIICH-
HYIO POJIb B MECTHBIX COOOILECTBAX NTULL, HE PEBbI-
maet 20%.

ABudayHa ceBepHoii yactu bonbiioit Kypunbckoii
rpsaabl OPMHUPYETCS B CUCTeMe OOIMMX 30HATbHO-
JaHAma@THRIX U BBICOTHO-TIOSICHBIX 3aKOHOMEPHO-
creii. HecMoTpst Ha OTHOCUTENBHO HEOOJIbIINE pa3-
Mephbl, Ha 00CIeI0BaHHBIX OCTpOBaxX (popMupyeTcs
JIOBOJILHO «IecTpasi JaHamacdTHO-0MoToMmuIecKast
MoO3auKa», MpUBJIeKaoIIas MTUILl C CYIIEeCTBEHHO
pasinyarIiuMucs TpeOOBaHUSIMU K 3KOJOTUYE-
CKMM TIapaMeTpaM TPeaImoYnuTaeMbIX MeCTOOOMTa-
HUii. DTO mpegonpeneysieT KaYeCTBEHHOE Pa3HOO-
Opasue aBu@ayHbI 110 COYETAaHUIO (POPMUPYIOIINX €€
9KOJIOTMYECKUX TPYIII: CyXOomyTHBIX (n = 39, 50%),
BOIIHO-OKOJIOBOIHBIX BUIOB BHYTPEHHUX BOIOEMOB
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(n =21, 23%), Bxi1ro4asi 7 3UMYIOIIKNX HA MOPCKMX aK-
BaTOpUsX, a Takxke Mopckux (n = 20, 27%). Ha noGe-
pexXbe U COMpeAebHON aKBaTOPUU 0OCIEIOBaHHBIX
B 2023—2025 rr. ocTpoBOB 3apeructpupoBaHo 20 Bu-
OB MOPCKUX TITUII ¥ 7 BUIOB, SKOJIOTMYECKHU CBSI3aH-
HBIX C MOPCKUMU MECTOOOMTAaHUSIMH B OTIpeNeICHHBIC
TepUOIBI CBOETO XXM3HEHHOTO IIMKIa. CyMMapHO 3TOT
KoMmIieke BuaoB (n = 27) cocraniusieT 30% ot ob1ero
crnucka Mopckoii aBudayHnsl JlansHero Boctoka Poc-
cum (n = 91) (AptroxuH, bypkanos, 1999; Heuaes I'a-
moBa, 2009; Kobmuk, Apxumos, 2014).

TIpubpexxHble MECTOOOUTAHUSI OCTPOBOB CEBEPHOM
yactu bosbiioit KypuiibCKoit rpsiibl U cornpeaebHas
OKeaHMUeCcKasi akBaTOpUsI TTPUBJIEKAIOT MPOJICTHBIE 1111~
pOKopacnpocTpaHeHHbIE BUIbI (KPSIKBA, IIMJIOXBOCTbD,
TOT0JIb, TIEPEBO3YNK) W TYHAPOBbIE BUIBI (OeIolIeitHast
rarapa, Oypokpbuiasi pXaHKa, KPYIJIOHOCHI TJIaByH-
YUK, YePHO300UK, KOPOTKOXBOCTBII TOMOPHMK), KO-
JIOTUYECKU TECHO CBSI3aHHBIE C MOPCKOI Cpeioii oouTa-
HUSI BO BHETHE3/10BOI Tiepuoj (Kamenyuika ( Histrionicus
histrionicus), IIMHHOHOCHIN KpoxaJib (Mergus serrator)),
a TakxKe HaCTOSIIME MOPCKME BUAbI NTUL] (OEPUHIOB
M KPaCHOJIMLIBIN OakJIaHbl, TUXOOKEeaHCKas yaiika, Tu-
XOOKEaHCKUI YMCTUK). B okeaHe Ha ymajgeHuu 2—5 KM
OT MOOEPeXbsl 3aPETUCTPUPOBAHBI TEMHOCITMHHBIN ajlb-
0aTpoc, IYIbILI, TOHKOKJIIOBbIN OYpeBEeCTHUK, CeBep-
Has 1 cu3asl Kauypku, MmoeBka (Rissa tridactyla), ToH-
KOKJIIOBAas 1 TOJICTOKJIIOBAsl Kaipbl, O0JbIIAas KOHIOTA,
TOTOPOK.

Topnyio cnenuduky aBudayHbl CeBEpHOM 4acTU
Bonbioit Kypuiibckoii rpsiabl onpeneisitor BUIbl (n =9,
11%), K0JOrMYeCKM TECHO CBSI3aHHbIE C CyXOITyTHBIMU
WY BOIHO-OKOJIOBOAHBIMU 3JIEeMEHTaMM aJIbITUICKOTO
JaHamadTa Ha BCeM ITPOCTPaHCTBE CBOETO apeasia (TyH-
IpsTHas KypoIlaTKa, KaMeHYIIIKa, OOJIBIION TTeCOUHNK
(Calidris tenuirostris), TOJIBLOBBIA KOHEK, CUOMPCKUIA
TOPHBIN BHIOPOK) MJIM 3HAYUTEJIBHOI €ro 4acTu (MOH-
ronbckuii 3yek (Charadrius mongolus), cuOMpPCKUii Tie-
nenabHbIN yuT (Heteroscelus brevipes), ropHasi Tpsicory3ka
(Motacilla cinerea), conoBeii-KpacHomelika). Mectamu
IIMPOKOE pacIpoCTpaHeHNEe Ha 00CIETOBAHHBIX OCTPO-
Bax KeIPOBOTO CTJIaHWKA — OTHOTO M3 IJIaBHBIX JIAHI -
1maToo0pas3yIoInX 3JIEMEHTOB — MPEIOTPEAeIUIIO TaK-
Ke HaJIn4Me 37ech CrielnpruIecKoro OpHUTOKOMILIEK A,
BeCbMa XapaKTEpPHOIO ISl TIOAT0JIbIIOBOTO Mosica Top
Cesepo-BoctouHoii A3un. DTOT KOMILIEKC MpencTaBiieH
KeIPOBKOM M IIIyPOM, SKOJOTMUYECKH 1 TeorpadpmiecKu
Hepa3pbIBHO CBSI3aHHBIMU C MOATOIBIIOBBIMU 3apOCIIs-
MU KepoBoro ctianuka (Kumuncekuii, 1988; PomaHoB
u ap., 2025).

SAKIIFOYEHUE

[Tonyuyena, o6o0IIeHa W MpoaHaJIM3MpoOBaHa
noapoOHasi opuruHajibHasi MH(GopMalus o coBpe-
MEHHOM COCTOSTHUM BHMIOBOTO COCTaBa, XapaKTepe

JTaHaIa(THO-3KO0JI0rMYecKoro pasMereHus ntull CeBe-
POKYpUILCKUX 0-BOB. [IpencrapieHbl paHee HEM3BeCT-
Hble TaHHbIE 110 CTPYKTYpe (dayHbl U HaceJIeHUs TITULI,
CYLIECTBEHHO pacllupsitolle 3HaHUsl 00 aBucayHe ofl-
HOI M3 HanMeHee U3y4eHHbIX yacTeil bombinoit Kypuib-
CKOM TpsifibI.

ABugayHa ocTpoBoB ceBepHOoit yactu bosnbiioit Ky-
PWIbCKOI Ipsiabl 3HAUUTEbHO OenHee aBudayHbl FKOx-
HbIX KypubCKHUX 0-BOB, UTO COIVIACYETCs C 3aKOHOMEP-
HOCTBIO COKpAIIEHHUsI BUOBOTO OOTaTCTBa B CEBEPHOM
HanpasiaeHuu. ABudayHa CeBepOoKypUIbLCKUX O-BOB
¢dopmupyercs npeacraBuTeasIMu 12 oTpsimoB ¢ abco-
JIIOTHBIM IIpeo0JIagaHreM BOpoObeoOpa3HbIX 1 pXKaH-
KOOOPAa3HBIX, CYMMapHO COCTaBIISTIONHNX 67%.

CtpykTypa aBUdayHbl ceBepHOit yactu bosbiioii
Kypunbckoit rpsiibl COOTBETCTBYET JaHAlIahTHO-
3KOJIOTMYECKUM 0COOEHHOCTSIM OCTPOBHBIX TEPPUTOPUIA
CesepHoii INauuduku, pacrnoaoXXeHHbBIX Y BOCTOYHBIX
okpauH CeBepHoii EBpa3uu, a kauecTBeHHas1 OMTHOPOMI-
HOCTb HACEJIEHUS MITULL 00CIETOBAHHBIX MECTOOOUTAHUI
00ycCI0BJIeHa TIOBCEMECTHBIM IIpeodIagaHueM Ipe-
CTaBUTEJICH OMHMX M TeX XKe OTPSIIOB, (hayHUCTUIECKUX
KOMIIJIEKCOB U 9KoyiorndecKux rpymi. Koaddummen-
ThI B3aUMHOM OOIITHOCTH aBU(ayH CyXOIMyTHBIX MECTO-
obutanuit 35—69% (M3 HUX TTOYTH Bce OJIM3KU K 50%
WJIY BBIIIIE), TPUOPEXKHBIX U MOPCKUX MECTOOOMTAaHUIA
38—58%.

OO61IHOCTD (hayHBI ITULL ITOAAEPKMBACTCSI B TOPU3OH -
TaJbHOM TUIOCKOCTU BUAAMU, IIIMPOKO pacpOCTpaHeH-
HbIMU OJHOBPEMEHHO B OOJIbILIMHCTBE 00C/IeI0BAaHHBIX
MYHKTOB, a B BEpTUKAJIbHOI — BUIAMM, OAHOBPEMEHHO
HaCeNSIIOIINMU CMEXHBIE BEICOTHBIE TTosica. LlInpokoe
pacrpocTpaHeHHe MHOTUX BUIOB IITULL B TPEXMEPHOM
IIPOCTPAHCTBE OIpeaessaeT ()OPMUPOBAHNE 3HAYNTEIb-
HOTO 00111ero 61Mopa3zHO00pa3us BCEro pernoHa 1 Kak
CJIEICTBUE — COXPAHSIET BBHICOKYIO ITOTEHLIMATIbHYIO BO3-
MOXHOCTbD YCITEIITHOTO 3BOJIIOLIMOHHOTO Pa3BUTUS PaB-
HUHHBIX ¥ TOPHBIX COOOILIECTB NTUIL B Ipoliecce hopMu-
pOBaHMsI OCTPOBHOI aBU(ayHBI.

3ooreorpaduueckas OpUrMHaIbHOCTb MECTHOM
aBU(dayHbl 00yC/IOBJIeHA COUETaHUEM 3JEMEHTOB ap-
KTMUYECKOTO, CUOMPCKOTO, IMalun(UIecKoro, 1aabHEBO-
CTOUYHOTO OCTPOBHOIO (DAayHUCTUUYECKUX KOMILIEKCOB,
a TaKXXe CMOMPCKO-aMEPUKAHCKUX U IIMPOKOPACIIPO-
cTpaHEeHHBIX BUAOB. ABU(payHa CeBepOKypMIbCKUX
0-BOB, (hopMUpYyIOIIasics B CUCTEME OOIIMX 30HATbHO-
JJaHAIIa(hTHBIX Y BBICOTHO-TIOSICHBIX 3aKOHOMEPHOCTEH,
00BEAMHSIET SKOJIOTMUECKHE TPYIThI MOpcKuX (n = 20),
BOJIHO-OKOJIOBOIHBIX BHYTPEHHMX BomoeMoB (n = 21),
a TakXke CyxomyTHbIX (# = 39) BUIOB, B T.U. TOPHBIX
n=9).

B yciioBusix BeICOTHOM nosicHOCTU CeBEpOKYpUIIb-
CKUX 0-BOB C BBICOTOM COKpAILIAIOTCSI BUIOBOE OOraT-
CTBO, TIJIOTHOCTb HaceJIeHUs MTULl, OOUJIre OObIIUH-
ctBa BUIOB. Ha pa3HBIX 0CcTpoBax B IIIUPOKOM JUaria-
30HE BBICOT, OXBATHIBAIOIIIEM HE MEHEE JBYX BBICOTHBIX
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nosicoB, o0uTaloT 9—17 BUIOB. Apealibl TaAKUX BUIOB
WMEIOT YETKO BbIPAKEHHYIO TPEXMEPHYIO CTPYKTYDY.

Ha oTkpbITOI OKeaHWYeCcKO aKBaTOPUU 3aperu-
cTpupoBaHo 17 BUAOB, HA MOPCKOM MOOEpeKbe U CO-
npenesibHONM aKkBaTopuu — 57 BUIOB, BO BHEIIOSICHBIX
MO3aWYHbIX MECTOOOUTAHUSX U3 BBICOKOTPaBbs U 3a-
pocieit KyCTapHUKOB — 25, B MECTOOOUTAHUSIX JIECHOTO
nosica — 32, B MOATOJIbLIOBOM Mosice — 17, B FOJIbLIOBOM
nosice — 14 BUAOB, MPU MJIOTHOCTU HACEIEHUs COOTBET-
CTBeHHO 223, 582, 214, 497, 277, 199 ocobeit/xm>.

Cpenu nitui; ceBepHoit yactu bonpiioit Kypuib-
CKOM TPSIIbI, OTMEUEHHBIX Ha MapIIPYTHBIX ydeTax
(n = 80), paznuuarTcsi BUMIbl, pACIIPOCTPaHEHHbIE TO-
yeyHo (n = 48, 60%), nokanasHo (n =12, 15%), nosce-
MectHo (n = 20, 25%).

IToka3aTenb MpeacTaBJIEHHOCTHU OOILEro cnucka
BunoB (n = 80), 3aperucTpUpOBaHHBIX Ha yyeTax 2023—
2025 rr., cocTaBnsgeT B OTACIBLHBIX 00CIIETOBAHHBIX

CMMUPHOB u n1p. / SMIRNOV et. al

MECTOOOUTAHMSIX OTKPHITOI OKeaHNYECKOI aKBaTOpUH
(n=1) 21%, na mobepexne M CONMpPENeTbHOI aKBATO-
pun (n = 3) 21-56%, B MO3aMIHBIX MECTOOOUTAHUSIX
13 JIyTOBOTO pa3HOTpaBbsl U 3apociieil KyCTapHUKOB
(n =2) 16—26%, B necuom nosce (n = 3) 16—32%,
B moarosiblioBoM nosice (n = 2) 11—-21%, B roiblIoBOM
nosice (n = 2) 4—17%.

B cyXxonmyTHbBIX MECTOOOUTAHUSIX YUCIEHHO TOMMU-
HUPYIOT TYHAPSIHAg KyponaTKa, TUXOOKeaHCcKas yaii-
Ka, TTOJIEBOI >KaBOPOHOK, KPACHO300bIi U TOJBIIOBBII
KOHBbKH, 30JIOTUCTBIN IPO3J1, COJIOBEN-KPACHOIIIEKKA,
OXOTCKHUII CBEpUYOK, MTEHOYKa-TaJl0BKa, 1Iyp, CUOUP-
CKUIi TOpHBII BbIOPOK. B OTKPHITOI YacTu OKeaHM-
YeCKOI aKBaTOPUU YUCIEHHO TOMUHUPYIOT [JIyMbILI,
TOHKOKJIIOBas Kalipa, TOMOPOK, a B IPUOPEXHOI ee
noJjioce — KaMeHYIIKa, TOHKOKJIIOBbII OypeBEeCTHUK,
KpPaCHOJIMLBIN OakjaH, TUXOOKEaHCKasl yaiika, TUXO-
OKEaHCKUI YUCTUK.
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Structural and Functional Characteristics of the Lesser Spotted Eagle
(Aquila pomarina) and the Common Buzzard (Buteo buteo)
in the Predator—Prey System of Northern Belarusian Forests

D.I. Shamovich', V.V. Ivanovsky®, A.V. Zinoviev> *
! Krasny Bor Landscape Reserve, Republic of Belarus
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Abstract. From 2022 to 2024, we studied the variability of the mating calls of male Common Quail (Cotur-
nix coturnix) in Belarus by recording the vocalizations of wild birds in their natural habitat. We analysed
the acoustic characteristics of the male mating call, which consists of two parts: vibrato and triplets. For
the first time, it was revealed that the acoustic parameters of the first triplets in a series differed signif-
icantly from those of subsequent triplets within the same individual. The key temporal and frequency
parameters of the song that allowed for the identification of individual males were determined. For the
first triplets, these included the total duration of the triplet, the interval between the second and third
elements, and the duration of the first element. For the subsequent triplets, these included the intervals
between the first and second elements and between the second and third elements, and the frequency of
the inflection point of the second element. For the vibrato, the key parameters were the durations of the
first and second elements and the maximum frequency. Additionally, we documented structural devia-
tions in male calls, such as inserted single or double elements, triplets with extra or missing elements, and
triplets lacking certain frequency components. We propose a method for the individual recognition of
male Common Quail by their calls at the same site during the nesting season. This method can be used
for population censuses and behavioural studies of the species.

Keywords: Aquila pomarina; Buteo buteo; breeding density; diet; landscape heterogeneity; northern Bela-
rus; trophic niche
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CTpyKTypHO-(PYHKIIMOHAJIbHAS XaPAKTEPUCTHUKA MAJOro
noaopiauka (Aquila pomarina) n xKauwka (Buteo buteo)
B CHCTeMe XMIIHMK—XepTBa JjecoB CeBepHoii beaapycu

J.. IHaMOBI/I‘Il, B.B. HBaHOBCKHﬁZ, A.B. 3unoBbes™ *
I Jlanowagmuoiii 3akasnux «Kpacuwiii bop», Pecnyoauxa Beaapyce
2 Bumebckas opoena «3nax [louema» eocydapcmeennas akademus emepuHapHoi meouyunsl, Bumebck, Pecnybauka beaapyco
3 Teepckoil eocydapcmeennniit ynusepcumem, Teepw, Poccuiickas Pedepayusn
*e-mail: Zinovev.AV@tversu.ru

Annomauyus. TlpoaHamu3npoBaHBI INIOTHOCTh THE3IOBAaHMS, COCTaB pallioOHa, IIMPHUHA TPOGUIECKOMN
HUIIIU ¥ TIOKA3aTe TN pa3MHOXEHMSI MAJIOTO Ionopiuka (Aquila pomarina) v KaHtoka (Buteo buteo) Ha Tpex
JIECHBIX CTallMOHAapax ceBepHoit benapycu, pa3inyaroniuxcs JeCUCTOCTbIO 1 J0JIe OTKPBITHIX MECTO-
oburanwmii (2005—2007 rr.). O6a BUga OTHOCITCS K JOMUHUPYIOIINM THEBHBIM XUIIHBIM TITULIAM 3TUX
JaHAImadToB, OMHAKO MPSIMOE COMTOCTaBJIEHNE UX IMPOCTPAHCTBEHHOTO pacIpeneeHusT U CIIeKTPOB TTH-
TaHMS B KOHTPACTHBIX TUTIAX JJaHIIachTa paHee He MPpOoBOIMI0Ch. Hanbobiast TuIoOTHOCTh THE3I0BAHMS
MaJIoro TOAOpJIMKa OTMeUYeHa B HanboJiee OTKPBITOM JaHmIIadTe; BUI XapaKTepU30BaIcsI Ooree y3Koit
TpodrUeCKOM HUIIIEH TIPU IpeodIagaHuK B pallioHe MOJIeBOK pona Microtus. KaHioK mocTuraia Hanbob-
1Iel YMCIEHHOCTH B TaHAIachTaX co CIOXHON MO3aMKOIi eIbHUKOB, BTOPUYHBIX MEJIKOJCTBEHHBIX JIe-
COB M YEPHOOJIbXOBBIX O0JIOT M OTIIMYasICs 60jee IUPOKO TpodUIecKoit HUIIIeH ¢ TTOBBIIEHHOM q0Jei
IITUIL U JIECHBIX TPBI3yHOB. CTerneHb Tpo(pUIecKoro nepeKpbiBaHUsI BApbUpPOBaJla MEXIy CTallMOHapaMu
1 OblJTa MUHUMAJIBHOH B HanboJiee oTKpbITOM JlaHaadTe. [TosydeHHbIe pe3ybTaThl CBUACTENbCTBYIOT
0 Pa3IMYMSIX BUIOB M0 JaHAIMA(GTHOI IPpIypOYeHHOCTH U TI0 IMMPUHE CIIEKTPa TOOBIYI; BEIBOIBI O MEXK-
BUIIOBOI KOHKYPEHIINU CIeAyeT (POPMYIUPOBATH OCTOPOXKHO, TIOCKOJIBKY YUETHI KEPTB ITPOBOIUIUCH OfI-
HOKpAaTHO, a TIJIOTHOCTb THE3I0BAaHUsI OILICHMBAJIAaCh Ha MPOTSKEHUU KOPOTKOro nepuona. Padora maet
PETrMOHATbHYIO OCHOBY JUISI AaJIbHEMIIIEro MOHUTOPMHTA MOMYJ/ISILIMI XMITHBIX ITUIL Ha ceBepe benapycu.

Knrouegoie crosa: Maiblii TIONOPINK, KaHIOK, TUIOTHOCTh THE3MOBAHUS, TUTAHNE, TeTEPOTeHHOCTD JIAaH/I -
madTa, ceBep bemapycu, Tpodudeckas HuIIa

(DIJHCIHCLI]JOGLZHL{& WccnenoBaHue IIPOBEACHO 0e3 TOMOJTHUTETBLHOTO (bHHaHCHpOBaHI/IH.

Cobarodenue smuueckux cmandapmos. Bce moieBble MCCIeNOBaHUS MMPOBOAUINCH B COOTBETCTBUM C MH-
CTUTYLUMOHAJIbHBIMU TpeOOBaHUSIMU JaHaachTHOro 3aka3Huka «KpacHsiii bop» u Butedckoro rocy-
JapCTBEHHOTO YHHBepcuTeTa mMeHu I1. M. MaimepoBa 1 ¢ coOToaeHreM HOpMaTUBHBIX aKTOB Pecry-
6mmkn benapychk B 00J1acTH M3ydeHHsT 00BEKTOB XXKUBOTHOTO Mupa. CpaBHUTENIbHAS aHATMTUYIECKAST
paboTa BbIIOIHsLIach B TBepckoM rocymapcrBeHHOM yHuBepcutete (Poccuiickas ®enepaiust) B co-
OTBETCTBUU C MHCTUTYIIMOHAJIbHBIMU TPEOOBAHUSIMU. DKCIIEpUMEHTAIbHBIC MTPOLIEAYPHI C XKMBBIMU
TMO3BOHOYHBIMU KMBOTHBIMU HE MTPOBOAUIUCEH, TIO3TOMY OIOOpPEHNE KOMUCCHUU 10 OMO3TUKE HE Tpe-
00BajI0Ch. AHAJIM3 pallMOHa BKJII0Ya TOJbKO U3YYEeHUE OCTATKOB JOOBIYM U3 MOTag0K U €CTECTBEHHO
MOTUOIINX NMTEHIIOB, 0OHAPYKEHHBIX Ha THE3IOBBIX yJacTKax.

Kongpaukm unmepecos. ABTOPHI 3asIBJITIOT 00 OTCYTCTBMU KOH(JIMKTa NUHTEPECOB.

Bxaao aemopos. Konuenuwms crarbu — JAW I, BBU; ananu3s nutepatypHbix nanHbix — JIVI, BBU,
AB3; nanucanue pykonucu — NI, BBU, AB3; penaktupoBanue — AB3; paboTta co CUCKOM JiUTe-
patyphnl, TabauaMu 1 pucynkamu — AB3.

baaecodaprnocmu. ABTOpbI OJaroaapsT MoJeBbIX MTOMOIIIHUKOB, OKa3bIBaBIIMX MOAIEPKKY B XOI€e ToJie-
BbIX ce30HOB 2005—2007 rr., ocoberHo M. I1O. [IlamoBuya 3a moMolilb B UASHTUPUKALMN 0O0BEKTOB 10-
ObIuM 10 MaTepHaiaM Ioragok. McciaegoBaHue nNpoOBOAMIOCH C pa3pellieHrsI KOMIIETEHTHBIX TOCyaap-
CTBEHHBIX OpraHoB Pecrry0inku benapych 1 B COOTBETCTBMYM C MHCTUTYLIMOHATBHBIMY TPEOOBAHUSIMU.

Ccevinka 0aa yumupoeauus: Illamoseuu J[. U., Heanoseckuii B. B., 3unosves A. B. CTpyKTypHO-
(byHKLIMOHATbHAS XapaKTepUCcTUKa Majloro nopopiauka (Aquila pomarina) n kanioxa (Buteo buteo) B cu-
cTeMe XUITHUK—XepTBa JiecoB CeBepHoit bemapycu // 3oomormueckuit skypHai / Russian Journal of
Zoology. 2026. Tom 105. Ne 8. C. 103—110. (In Eng.) https://doi.org/10.7868,/S3034545626080079
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INTRODUCTION

Interspecific competition for shared resources is
widely regarded as an important organizing principle
of ecological communities, especially among predators
occupying similar trophic levels. In diurnal raptor as-
semblages, overlap in prey use and habitat requirements
often creates the potential for partial niche overlap, but
the magnitude and ecological meaning of this overlap
depend strongly on landscape context (Krebs, 1998).

The Lesser Spotted Eagle and Common Buzzard
constitute an informative species pair for such compar-
isons in northern Belarus. Both species breed in the for-
est zone, both are strongly associated with small mam-
mals, and both may forage in forest edges and open
patches. At the same time, previous regional studies
suggest that the eagle more often uses open habitats,
whereas the buzzard is ecologically more flexible (Iva-
novsky et al., 1999, 2001).

The boreal—temperate transition landscapes of
northern Belarus combine coniferous forests, second-
ary deciduous stands, alder swamps, meadows, and
agricultural land. These landscapes are suitable for
evaluating how breeding density and diet vary among
areas that differ in forest cover and the proportion of
open habitats. Earlier studies in the region described
small-mammal communities and several predator spe-
cies, but direct comparisons of these two diurnal rap-
tors across contrasting landscapes remain limited. Pre-
vious regional work on mustelids, amphibians, reptiles,
and small-mammal communities in northern Belarus
provides important background for this comparison
(Sidorovich, 1997; Sidorovich et al., 2001, 2003, 2003a;
Solovey et al., 2001; Tikhomirova et al., 2001).

The aim of the present study was to compare (1)
breeding density of both raptor species in three land-
scapes differing in ecological structure, (2) diet compo-
sition and trophic niche breadth within each study area,
(3) the degree of dietary overlap between the species in
each area, and (4) the relation between the abundance
of the main prey group and breeding density patterns of
the Lesser Spotted Eagle.

MATERIALS AND METHODS

Study area

Research was conducted in three landscape units of
northern Belarus (Vitebsk Region): Rossony (56.0° N,
28.5° E), Gorodok (55.3° N, 31.0° E), and Shumilino
(55.0° N, 29.0° E). Each unit covered approximate-
ly 100 km? (Gorodok effectively 70 km? of intensive-
ly surveyed territory). The region is characterized by
hemi-boreal forests with Scots pine, Norway spruce,
birch, and black alder, interspersed with bogs, mead-
ows, and wetlands (Fig. 1).

Polotsk™, «3 . 2.
Vitebsk

Fig. 1. Map of the three study areas in Vitebsk Region,
northern Belarus: 1 — Rossony, 2 — Gorodok, 3 —
Shumilino

Puc. 1. Kapra Tpex uccienqoBaHHbBIX YIacTKOB B Burte6-
cKoii obactu Ha ceBepe benapycu: 1 — Pocconsl, 2 —
Toponok, 3 — lllymunuHo

Rossony had the highest forest cover (70—81%) and
the largest proportion of relatively undisturbed pine
stands. Gorodok had intermediate forest cover (56—
60%) and the highest proportion of ecologically rich
forest types, including spruce stands, secondary mixed
deciduous forests, and black-alder swamps. Shumilino
had the largest proportion of open habitats, especially
dry meadows and agricultural land. To avoid duplica-
tion, these landscape differences are described in the
Results and summarized in Table 1.

Active territories of raptors were recorded from
1 March to 31 August in 2005—2007 by repeated vehicle
and on-foot transects and by inspection of known and
newly located nests. Observation points were placed in
both forest and open habitats. A territory was consid-
ered occupied when one or two adult birds were repeat-
edly observed in a restricted area and/or an active nest
was confirmed. Breeding density was expressed as occu-
pied territories per 100 km?2.

Diet composition was studied from pellet samples
collected during monthly nest visits in April—August.
In total, about 90 pellets of Common Buzzard and 70
pellets of Lesser Spotted Eagle were examined, yielding
264 prey items for the buzzard and 220 prey items for
the eagle. Prey remains were identified using compar-
ative skeletal collections and published keys for mam-
mals, birds, amphibians, and reptiles. Small mammals
were identified following Pucek (1981), Gorner and
Hackethal (1988), and hair keys of Teerink (1991); bird
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Table 1. Ecological structure of the three study landscapes (percentage of main biotope types)

Ta6mua 1. DKojornueckass CTpPyKTypa TpeX MCCAeI0BaHHBIX JJAaHAIIA(MTOB (10JIs1 OCHOBHBIX TUIIOB OMOTONOB, %)

Biotope type Gorodok, % Shumilino, % Rossony, %
Dry pine stands 4 15 46
Dry spruce stands 20 9 6
Secondary small-leaved forests 19 19 6
Black alder swamps 12 7 4
Raised pine bogs 4 10 14
Water ecosystems 3 2 8
Open grassy marshes 8 2 3
Dry meadows 16 24 6
Fields and settlements 13 10 4
New clearings 1 2 3

remains were checked using Méarz (1987); amphibian
remains were identified using Boéhme (1977); reptile
remains were checked using Pikulik et al. (1988); prey
biomass estimates followed Pavlovsky (1963) and Fed-
ushin and Dolbik (1967). Species nomenclature follows
Gill et al. (2023).

For the revised version, all diet data are present-
ed in one comparative table by study area and species.
For Lesser Spotted Eagle, complete station-specific
grouped summaries for Rossony and Gorodok were not
preserved as separate tables in the archived manuscript;
therefore, grouped values for major prey classes were
reconstructed from the archived prey lists, pooled sum-
maries, and station-level text descriptions. These recon-
structed entries are highlighted in yellow.

To estimate prey availability, small mammals were
trapped in April 2005, i.e. during the pre-reproduc-
tive season before the main spring increase in densi-
ties. Here, “pre-reproductive season” means the peri-
od preceding mass breeding of vole populations, when
abundance values are still comparatively stable and can
be compared among study areas. Snap-trapping grids
consisted of four parallel lines with traps set 2 m apart
and exposed for 16 hours; abundance was expressed as
individuals per 100 trap-nights.

Trophic niche breadth was calculated using Lev-
ins’ index (B) and standardized breadth (BA) (Lev-
ins, 1968). Dietary overlap between the species within
each study area was estimated using Morisita’s index
(Morisita, 1959). Following the reviewers’ suggestions,
formal inference for correlations based on only three
landscapes was not retained. Instead, landscape com-
parisons are treated descriptively, and only interannual
ranges of breeding density are presented. The relation
between April 2005 vole abundance and eagle density
is shown as an exploratory graphical comparison rather
than as proof of causality. Grouped diet comparisons
among major prey classes were evaluated descriptively;
G-tests from the original draft were removed from the

tables and summarized only where informative in the
text. The descriptive statistical treatment follows Sokal
and Rohlf (1995).

RESULTS

Landscape composition

The three study areas differed markedly in eco-
logical structure. Rossony was dominated by dry pine
stands and had the highest overall forest cover. Goro-
dok combined moderate forest cover with the highest
proportion of ecologically rich forest habitats, especially
spruce stands, secondary small-leaved forests, and al-
der swamps. Shumilino had the largest proportion of
open habitats, particularly dry meadows and agricul-
tural land.

These differences define a gradient from a predom-
inantly forested landscape (Rossony) to a more open
landscape (Shumilino), with Gorodok occupying an in-
termediate position and showing the greatest structural
heterogeneity of forest habitats.

Breeding populations

Common Buzzard was recorded in all three study
areas at substantially higher densities than Lesser Spot-
ted Eagle. In Rossony, breeding density of the buzzard
was about 16 territories/100 km?; in Shumilino it ranged
from 21 to 24 territories/100 km? across years; and in
Gorodok it ranged from 21 to 34 territories/100 km?.
The highest values were therefore associated with land-
scapes containing a complex mosaic of spruce stands,
secondary small-leaved forests and black-alder swamps
(Fig. 2).

Lesser Spotted Eagle showed the opposite pattern.
In Rossony only one occupied territory was found
(1.0 territory/100 km?). In Gorodok the density was
low but consistently higher than in Rossony (about
2.0—3.0 territories/100 km?; mean 2.4). In Shumilino
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35
[ Lesser Spotted Eagle
30 0 Common Buzzard
. 27.5
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Rossony Gorodok Shumilino
Study area

Fig. 2. Breeding density of the Lesser Spotted Eagle and Common Buzzard in the three study areas

Puc. 2. ITnotHOCTH THE3J0BaHUA MaJIOro 1noaopjmkKa M KaHoKa Ha TPEX MCCIIEA0BAaHHLIX yyacTKax

Table 2. Breeding density of the two raptors in the three
study areas (territories per 100 km?)

Ta6mmua 2. [T10THOCTb THE3M0BAHUS ABYX BUIOB XUIIIHBIX
MTHUIL HA TPeX CTallMoHapax (4uciio Tepputopuii Ha 100 Km?)

Study area | Common Buzzard | Lesser Spotted Eagle
Rossony 16.0 1.0
Gorodok 21.0-34.0 2.0-3.0
Shumilino 21.0-24.0 7.0—11.0

the species was clearly more numerous, with 7.0—11.0
territories/100 km? during 2005—2007. Thus, the ea-
gle was most abundant in the most open landscape,
whereas the buzzard reached higher values in areas with
a greater share of spruce, secondary small-leaved and
black-alder forest habitats.

Diet composition and trophic niche

Across all three areas, mammals formed the basis of
the diet of both species, but their relative importance
was higher in Lesser Spotted Eagle. In Rossony and
Gorodok, eagle diet was almost entirely mammalian.
In Shumilino, where open meadows were most exten-
sive, Microtus voles dominated the eagle diet even more
strongly than in the forested areas.

Common Buzzard had a broader prey spectrum in
every study area. Birds contributed most strongly to
buzzard biomass in Rossony and Gorodok, whereas in
Shumilino the diet included a larger proportion of in-
vertebrates and amphibians in addition to mammals.
Levins’ niche breadth was consistently lower in Less-
er Spotted Eagle than in Common Buzzard. Morisita’s

8
Study area 1
7 Il | — Rossony
q 6 2 — Gorodok
) [13 — Shumilino 2
55 3
E
~ 4 1
£ 3
N
392 2 3
1
0
Lesser Spotted Eagle Common Buzzard

Fig. 3. Trophic niche breadth (Levins’ index B) of the
Lesser Spotted Eagle and Common Buzzard in the three
study areas (1 — Rossony, 2 — Gorodok, 3 — Shumilino)

Puc. 3. lllupuna Tpoduyeckoit Huimm (MHaeKC JIeBUH-
ca) MaJIoro MoAOPJIMKa M KaHIOKAa Ha TPEX UCCIIeNOBaH-
HbIX yyacTkax (1 — Pocconsbl, 2 — l'oponok, 3 — Ily-
MWJIMHO)

overlap index varied among study areas and was highest
in Rossony (0.925), intermediate in Gorodok (0.747),
and lowest in Shumilino (0.650) (Fig. 3).

For Lesser Spotted Eagle, the dominant prey in the
three study areas was Microtus spp. (45.7% of prey ob-
jects in Rossony, 65.0% in Gorodok, and 64.0% in Shu-
milino). In Common Buzzard, the contribution of Mi-
crotus spp. was lower and more variable, and the role of
bank voles and birds was proportionally greater.
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Table 3. Grouped diet composition of Lesser Spotted Eagle and Common Buzzard in the three study areas

Ta6muna 3. [pynnupoBaHHBINM COCTaB pallMOHa MaJIOro MOAOPJIMKa U KaHIOKA Ha TpexX cTallhoHapax

.§ @ = /M S a
. < 5 = £ 5| g | B8
Area Species n | Invertebrates i < s g .5 = g §
£ = s 3 | =0
z
Buteo buteo 85 | 120/02 |20/14] 40/41 | 0/0 900 X0/ 608 | 0.925
Rossony 100.0 /
Aquila pomarina | 70 0/0 0/0 0/0 0/0 10(').0 0/0| 3.62 —
Buteo buteo 140 | 86/0.1 |29/23 29/16 | 0/0 6522?1/ 233_99/ 544 | 0.747
Gorodok 9.7/ 33/
Aquila pomarina | 60 0/0 0/0 0/0 0/0 9?.8 2"2 2.23 —
Buteo buteo 175 | 32.6/08 |14/16 69/82 | 0/0 | D/ 12161.9/ 510 | 0.650
Shumilino 10/ 95.0 /
Aguila pomarina | 100 3.0/0.1 | 070 | 10708 D/ B8/ Tos0 ) 233 |~

Notes. Values are percentage of prey objects / percentage of biomass, # — number of prey items.

Ipumevanus. [TpuBeneHbl 107151 06BEKTOB 10OBIUM / 10JIs1 OMOMACChI, %; n — YKUCIO 0OBEKTOB TOOBIYM.

Small mammals

The abundance of Microtus voles in dry meadows in-
creased from Rossony to Gorodok and reached its high-
est level in Shumilino. In April 2005 the corresponding
values were 3.2, 6.1, and 15.6 individuals per 100 trap-
nights. In forest habitats, Clethrionomys glareolus pre-
dominated in all three areas.

This pattern is consistent with the observed breed-
ing-density gradient of Lesser Spotted Eagle, but be-
cause vole abundance was measured only once, the

comparison should be regarded as exploratory. It never-
theless indicates that the most open landscape also of-
fered the highest spring abundance of the eagle’s main

prey group (Fig. 4).
Reproduction

Average clutch size of Lesser Spotted Eagle was
1.6 * 0.5 eggs; fledgling production averaged 0.9 + 0.4
fledglings per territorial pair and 1.0 per successful pair.
Breeding success was 86.7%.

10
e Shumilino
2 _ 3 15.6,9.0
2] ~
5
ko] E Spearman rs = 0.92, P=0.01
%)D S 6 n = 3 landscapes (Rossony, Gorodok, Shumilino)
B 5
2 €4
@ S
5 B
28 ) e Gorodok
! 6.1,2.4
e Rossony
1.33, 1.0
0 4 8 12 16

Microtus abundance (individuals per 100 snap-trap-nights)

Fig. 4. Relationship between the abundance of field voles (Microtus spp.) in dry meadows and the breeding density of the

Lesser Spotted Eagle

Puc. 4. YucieHHOCTD MOJEBOK pona Microtus na CyXUX JIyrax u IjiOTHOCTb 'HE3A0BaHUA MaJIOTO IMOA0OPpJIMKaA
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Table 4. Abundance of principal small mammals in key habitats of the three study areas (individuals per 100 trap-nights,

April 2005)

Taomuna 4. YucieHHOCTbh OCHOBHBIX BUIOB MEJIKUX MJICKOIUTAIOIINX B KJIIIOYEBbIX MECTOOOUTAHUSIX TpEX CTallMOHa-

poB (ocobeit Ha 100 noBy1IKO-CYTOK, anpeb 2005 1.)

Habitat / species Rossony Gorodok Shumilino
Dry meadow, Microtus spp. 3.2 6.1 15.6
total small mammals 3.2 6.9 17.4
Spruce or mixed forest, C. glareolus 1.6-2.9 3.8-5.5 2.7-4.2
Black alder swamp, C. glareolus 2.9 4.4 3.8

In Common Buzzard, average clutch size was
1.9 + 0.4 eggs, fledgling production averaged 1.5 + 0.4
fledglings per pair, and breeding success was about 85%.
The two species thus showed similarly high breeding
success within the study period.

DISCUSSION

The revised results support a clear difference be-
tween the two species in landscape association. Less-
er Spotted Eagle was most numerous in the most open
study area, whereas Common Buzzard reached its high-
est density in landscapes with a greater proportion of
spruce, secondary small-leaved and black-alder forest
habitats. This pattern agrees with earlier regional ob-
servations that the eagle is strongly linked to meadow—
forest mosaics, while the buzzard uses a broader set of
forest and edge habitats (Ivanovsky et al., 1999, 2001).

The diet data also indicate greater trophic special-
ization in Lesser Spotted Eagle. In all three study ar-
eas the eagle relied mainly on Microtus voles, where-
as Common Buzzard used a wider prey spectrum and
regularly included birds and forest rodents. Such differ-
ences in prey spectrum are consistent with the broader
ecological plasticity of the buzzard reported in previ-
ous studies of Belarusian raptors and with the general
distinction between meadow-foraging and forest-edge
foraging strategies.

At the same time, the present data do not allow a
rigorous demonstration of direct interspecific compe-
tition or of specific mechanisms reducing that compe-
tition. The study covers only three years, prey trapping

was conducted once, and some station-specific dietary
summaries for Lesser Spotted Eagle had to be recon-
structed from archived field records. Therefore, the saf-
est conclusion is that both species differed in spatial dis-
tribution and in the breadth of the prey spectrum, while
the interpretation of these patterns in terms of competi-
tion should remain cautious.

The April 2005 small-mammal data suggest that
the open Shumilino landscape offered the highest ear-
ly-season abundance of Microtus, which is in line with
the higher density of Lesser Spotted Eagle there. This
correspondence is biologically plausible, but it should
be treated as a regional pattern rather than as a formal
statistical proof of prey-driven regulation. Additional
multi-year trapping data would be needed to test this
relation more rigorously.

In practical terms, the study indicates that the con-
servation of Lesser Spotted Eagle in northern Belarus is
likely to depend on the persistence of meadow—forest
mosaics and sufficiently productive vole-rich grasslands,
whereas the conservation of Common Buzzard requires
maintenance of landscapes with a complex mosaic
of spruce stands, secondary small-leaved forests and
black-alder swamps rather than simplification into uni-
form plantations. These inferences follow directly from
the observed density and diet differences, but broader
management implications should be viewed as tenta-
tive regional recommendations rather than as univer-
sal rules. These recommendations should be considered
against the background of ongoing changes in forest use
and structure in the region.
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MopdoTunuyeckas XapakTepucTHKA NepBOro HuxkHero MoJjsgpa (ml) Gyporo
(Ursus arctos) m 6enaoro (Ursus maritimus) menseneii (Carnivora, Ursidae)

J.0. 'umpanos
Huemumym sxonoeuu pacmenuil u scusomuvix YpO PAH, Examepunoype, Poccuiickas Pedepayus
e-mail: djulfa250@rambler.ru

Annomayus. VI3ydeHO CTpOEHUE MepBOTro HUXHero Moisipa (ml) 6yporo (Ursus arctos) u 6enoro
(U. maritimus) MenBeneit, BeIIeJeHO 9 MPU3HAKOB, 00JIaMaIOMINX ITOJUMOP(HU3MOM, TIPUBEICHBI UX
ormcanusi. OOHapyxkeHa reorpaduyeckass 3aKOHOMEPHOCTb B UBMEHYNBOCTH KOJIMYECTBA OYyTOPKOB
¥ rpebHeit m1 MaTepukoBwiX U. arctos ¢ 3anaga Ha BocToK. Cpenu ocTpoBHBIX nonynsuuii U. arctos
YyeTKHe reorpauyeckre 3aKOHOMEPHOCTH B pacrpeaeseHu Mop(pOTUIIOB He BhIsIBIeHbI. 3y0 m1 y Oy-
poro u Ge1oro MeaBeneil SIBISIETCSl OMHUM M3 CaMbIX U3MEHYMBBIX 3y0OB, /ISl HETO XapaKTepHa BBICOKasT
CTeNeHbh aCUMMETpHUU. byporo MenBenss MOXXHO TOCTOBEpHO U depeHIINPOBATH OT OSIOTO MEABEAS
Ha OCHOBE cTpoeHMST ml mo sty npusHakam. 3yo ml y U. maritimus 1OCTaTOYHO PEIyIUPOBaH, YTO
CBSI3aHO C XMIITHUYECTBOM. 3y0, peaylMpysICh, yTpauylBaeT BTOPOCTEIICHHbIE OYTOPKU HA TPUTOHUIIE
U TaJIOHUJIE, COKPAIlaeTCsl KOJTMYECTBO TpeOHel, CTAaHOBUTCSI MACCUBHEE IMTPOTOKOHMI. DTO OTUETIMBO
XapaKTepu3yeT TeHACHIIMIO K TUIIepKapHUBOPUH.

Karouesoie croéa: n3MEHYMBOCTD, 3yObl, MOP(OTUIIBI, MOJISIP, OYphIii MeABEAb, OCNIbIi MENBENb, BUIOBAs
IuddepeHanms

Qunancuposanue. ViccnenoBaHue BBHIIIOJHEHO B paMKaX rOCyIapCTBEHHOTO 3aiaHus MUHUCTEpCTBA
HayKU U BbICIIeTo oOpa3zoBanus Poccuiickoit demepamum (Tema Ne 122021000095-0).
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Morphotypic Characteristics of the First Lower Molar (m1) of Brown
(Ursus arctos) and Polar (Ursus maritimus) Bears (Carnivora, Ursidae)

D.O. Gimranov
Institute of Plant and Animal Ecology, Ural Branch of the RAS, Yekaterinburg, Russian Federation
e-mail: djulfa250@rambler.ru

Abstract. The structure of the first lower molar (m1) of brown (Ursus arctos) and polar (U. maritimus) bears
has been studied, and nine polymorphic characters have been identified and described. A geographical
pattern was found in the variability of the number of m1 cusps and ridges in mainland U. arctos from the
west to the east. No clear geographical patterns were observed in the distribution of morphotypes among
the island populations of U. arcfos. The m1 tooth in brown and polar bears is one of the most variable
teeth and is characterized by a high degree of asymmetry. A brown bear can be reliably differentiated from
a polar bear based on the m1 on 5 characteristics. The m1 tooth in U. maritimus is rather reduced, which
is associated with predation. The reduced tooth loses the secondary cusps on the trigonid and talonid,
the number of ridges decreases, and the protoconid becomes more massive. This clearly characterizes the
tendency towards hypercarnivory.

Keywords: brown bear, molar, morphotypes, polar bear, species differentiation, teeth, variability
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Original Article

HacTrosiast myGaukanus siBasieTcsi IpoaoJKeHUEM
cepuu paboOT IO U3YYEHUIO UBMEHUYMBOCTHU 3y0OOB CO-
BpeMeHHBIX Oyporo (Ursus arctos (L., 1758)) u 6enoro
(U. maritimus (Phipps, 1774)) menBeneii. Panee Hamn
ONyOJMKOBAHBI PE3yJbTaThl MCCIENOBAHUS U3MEH-
YMBOCTU PE31I0B, YETBEPTHIX IIpemMoJisipoB (P4, p4),
nepBoro BepxHero moJjisipa (M1) 1 Broporo BepxHe-
ro mouisipa (M2) menseneit (ImmpaHoB, KocuHiies,
2017; Tumpanos, 2018, 2021, 2024). B aToii pabote
BHUMaHUe OyIeT yaeleHO HUKHEMY TIEPBOMY MOJISIpY
(ml). Ha cerogusimaumii neHb paboT, MOCBIIIEHHBIX

© Gimranov D.O., 2026

U3YyUYEeHUIO0 UBMEHUYMBOCTU 3y0OB KPYMHbBIX HA36MHBIX
Carnivora, goctaTouHO MaJjio. be3 aeTanbHOro aHaau-
3a U3BMEHYMBOCTH JAEHTAJIbHbBIX CTPYKTYP HEBO3MOXHO
MPOBOAUTH KOPPEKTHBIE CpaBHEHUsI 3yOOB COBPEMEH -
HBIX XMBOTHBIX C UCKOIaeMbIMU oOpa3uamu. bes n3-
YU4EeHUSI OCOOCHHOCTEI CTpOeHMsI 3y0OOB COBPEMEHHBIX
TaKCOHOB 3aTPYIHUTEIbHO MHTEPIIPETUPOBATH U3ME-
HeHUsI 3y00B, MPOUCXOAUBIINE B 3BOJIOLMOHHOM Mac-
mrade BpeMeHU. M3 Bcex 2JIeMEHTOB CKesleTa, BEPOsIT-
HO, 3yOBbI Yallle BCETO COXPAHSIOTCS MeHee MOBPEXICH-
HbIMUM B UCKOMIAEMOM COCTOSIHUMU.
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HanpasieHHas cnieliianu3anust U Kak CIIeICTBUE
IMIUPOKUI CIIEKTp MUTAHUSI MeaBeneii pona Ursus 06-
YCJIOBJIMBAET 3HAYUTEIbHYIO T PepeHINALNI0 UX
3y00B. Pe31bl OCTaTOYHO pa3BUTHIC, UMEIOT CJIOXK-
HY10 MOP(}OJIOTUIO, CUJIBHO CTUPAIOTCS U aKTUBHO
y4acTBYIOT B o0paborke numu (I'mmpanoB, KocuH-
e, 2017). KnbIku, cyas 1o UX CTEPTOCTH Y Pa3HbIX
BO3PACTHBIX TPYIII, TIOYTU HE YYaCTBYIOT B 00paboT-
Ke nuiy (HabaoneHue aBropa). IlepBbie IIpeMoJIsIpbl
(P1-3/p1—3) Ha BepxHeii 1 HUKHEI YETIOCTIX peny-
nupoBaHnsl (bapeimraukos, 2007). P4 penyuupoBaH,
HO MPU 3TOM MMeeT JOCTATOUHO MHOTO BapbUPYIO-
IIUX CTPYKTYP HA KOPOHKE B BUAE CTWIEH U KOHYJIEH
(Tumpanos, 2018). HuzkHuii npemosnsip p4, HAPOTUB,
JIOCTaTOYHO Pa3BUT, HA HEM UMEIOTCSI pa3HOOOpa3HbIe
KPUCTBI U OYTOPKHU, BapbUPYIOLIKE B Pa3HOU CTEIEHU
(Tumpanos, 2018), ocobeHHO p4 pa3BUT U «MOJISIPU30-
BaH» y meliepHbIx MeaBeneit (Sotnikova et al., 2025).
Bepxaue monsipel M1 1 M2 y npencraBuTesieil poga
Ursus, B OTIIMUME OT HUXKHUX MOJISIPOB, O0jIee KOHCcep-
BaTUBHBL. PazHOOOpa3ue 1 MU3MEHYMBOCTD IIPU3HAKOB
MaKCUMaJlbHAa Y HUKHUX MOJISIPOB TIEIEPHBIX Me-
Benelt (Rabeder, 1999). ¥ 6yporo u 6enoro measeaeit
JIETAIbHYIO XapaKTePUCTUKY OJOHTOJIOTUIYECKUX IIPU-
3HAKOB HMXXHUX MOJISIPOB C TIPUBJIEYEHUEM OOJIbIINX
BBIOOPOK HE TIPOBOAIIN.

Bypsliit MeaBenb 0OUTaET MOYTU BO BCEX MPUPOI-
HbIX 30HaX ['0JapKTUKU, HacelsieT pa3HOOOpa3HbIe
OMOTOMBI, TITOTES K JecaM, UMeeT IIUPOKUI CIIeKTP
NuTaHus. B MIpOTUBOMOIOXHOCTb eMy Oelblili Men-
BeAb MMEeT LMPKYMIMOJSIPHBIN apeas, oOuTaTe b
IpeliyoIIMX U TTaKOBbIX JbIOB, OCTPOBHBIX U MaTe-
PUKOBBIX MOpcKux noodepexuii (bappimnukos, 2007).
U. maritimus xapakTepu3yeTcsls HU3KUM reorpaguye-
CKMM U TeHeTu4YecKuM paszHooOpasuem (Hailer et al.,
2012; Wiig et al., 2019; Clendenin et al., 2025). byny-
YU OJU3KUM POJCTBEHHUKOM Oyporo MenBensi, Oeblit
MelBeIb MMEEeT BbIpaXXeHHYI MOP(OJI0rnyecKylo
crieLmaau3aluio yepemna, 3yooB u KoHeuHocTeit (ba-
poiiHuKOB, 2007; Slater et al., 2010). DTu npusHaKu
y U. maritimus pa3aBuBaJuicCh B TeUCHUE AOCTAaTOUYHO
KOPOTKOTO MPOMEXKYTKa BpEMEHHU, T.K. 000co0IeHne
U. maritimus ot nunuu U. arctos Ipou30I1LIO CpaB-
HUTETHLHO HETaBHO B paMKax IMOCJIEIHETO MUJUTMOHA
net (Lindqvist et al., 2010; Hailer et al., 2012; Bidon
et al., 2014). OmHako cornacHO pe3yabsTaTaM HEKOTO-
PBIX HEMABHUX MCCIIENOBAHMIA, TTIEPUOA TMBEPTEHITNN
coctaBu 1.6—0.2 MJIH JieT, 4TO OBIJIO OOYCIOBIEHO
CJIOKHBIM TTPOLIECCOM pa3feieHUsI BUIOB U BIUSIHUEM
uHtporpeccuu (Cahill et al., 2018; Lan et al., 2022).
Panyon Genoro meaBensi COCTaBISIIOT MpEeUMYIIe-
CTBEHHO KPYMHbIE MOPCKHE IMO3BOHOYHbBIE — JIACTO-
Horue. OO0 ynpoliueHuu 3yooB U. maritimus nipu nepe-
XOJe K MSICOEIICTBY CBUIIETEIbCTBYIOT KOJIOIINIA, XUIII-
Huyeckoro Buga P4 (I'mmpanos, 2018), ynpoiueHue
(rmorepst cruneii) M1 (I'mmpanos, 2021) u yrpoieHue
M2 (rmotepsi cTuieil U KOHYJel, ciadble [IUHTYJIIOMBI,

Hepas3BUTHIC IPOTOKOH 1 TaJIoH). Takum obpazom, Oy-
PBIif 1 GBI MEIBEH SIBISIIOTCS YIOOHBIMHA MOMIETh-
HBIMHM BUIAMHU, Ha KOTOPBIX BO3MOXHO TIPOBOIUTH
Pa3HOCTOpPOHHEE UCCIeI0BaHE U3MEHUYMBOCTU OJOH-
TOJIOTMYECKMX MpU3HAKOB. PaHee HaMu ObLT cienaH
0030p JIUTEepaTypPHbIX UCTOUHUKOB 00 MU3MEHUYUBOCTU
3y0oB y npeacrasuteneit poga Ursus (ImmpanoB, Ko-
cuHI1eB, 2017). OH najeko He BCEOOBEMIIIOIIMI, OIHA-
KO 04JbI11ast YaCTh UCTOYHUKOB IpuBeaeHa. OCHOBHOI
BBIBOII, KOTOPHIN MOXHO CHENIaTh M3 aHAJIM3a UCTOY-
HUKOB, COCTOUT B TOM, UTO paHee IeTaJbHOro aHaIu3a
CTPOEHUSI 3y0OOB U OMMCAHUST UBMEHYMBOCTH OTOHTO-
JIOTUYECKUX CTPYKTYp Yy mpeactaBurteneit pona Ursus
He MPOBOAUJIOCH, 32 UCKITIOUEHUEM U3YyYeHUS] U3MEH-
YUBOCTHU 3y0OB OosblIOro neuiepHoro measens U.
spelaeus sensu lato (Rabeder, 1999). 3agaun HacTosi11e-
TO MICCIIeNOBaHUs — OMMcaHue MOP(OIOTUH TIEPBOTO
HIDKHEro MoJisipa (ml) y Oyporo u 6e10ro MeaBenei,
cocTaBJieHUE MOP(POTUTMYECKUX CXEM, BbIUYHUCIIEHUE
rnokasatelist yCJIOKHEHHOCTU KOPOHKU 3y0a U omnuca-
HUE BUIOBBIX IMArHOCTUYECKUX MTPU3HAKOB.

MATEPHUAJI 1 METOZbI

HccnenoBaHbl KpaHUOJOTMYECKME KOJUIEKIIMU 30-
onoruueckoro mysest MI'Y (MockBa), 3oo10ruue-
ckoro nHctutryta PAH (Cankr-IletepOypr), Myses
NBPuX YpO PAH, 30010ruueckoro mysest TomI'Y,
koJuteK1MoHHbIX (poHaoB MCuB2K CO PAH, The
Hokkaido University Museum (Canmopo, SAnonus),
Hokkaido Museum (Canrmopo, SImonus), Department
of Archaeology, the University of Tokyo (Tokopo,
SAnonwust), Shiretoko Museum (Lllapu, SAnmonust). Ha-
mIsiiHOE reorpaduyeckoe pacrpeaesieHue U3ydeHHbIX
BBIOOPOK MeBeci pUBENeHO B paboTe 10 U3MEHYU-
BocTu pe3uoB (Iumpanos, Kocunues, 2017, puc. 1).
[puBeneHHOE HUXKE KOJUYECTBO M3YyUYEHHBIX OCO-
Ocit MOXXET OTIIMYAThCSI OT JAaHHBIX, TIPEICTABICHHBIX
B TaO1. 2, 3, 4, T.K. 0cO0M, UMEIOIIE pa3Hble MOP(O-
TUTIBI HA TTPABOM U JIeBOM 3y0e, U3 aHaI13a UCKJIova-
Juch. OTAEIbHO Cllydyald aCUMMETPUM YITOMUHAKOTCS
B pyopukax PesynbraTel u O6cyxaecHMeE.

JlokanuTeThl M3y4eHHBIX 0cO0eii (YeperoB) Oy-
poro MeaBelsi 00beAUHSIMCH B KPYITHBIE BHIOOPKU.
KaBkas3 ropHblii (n = 26): AzepbaiiixaHcKast pecity-
onauka (n = 2), I'pysusa (n = 1), Pecriyoauka Adxazus
(n = 2), Pecnnyonuka arectan (n = 1), KapauaeBo-
Yepxkecckas Pecnyonuka (n = 8), Pecrryonuka CeBep-
Has Ocerusa—Aunanus (n = 3), YeueHnckasa Pecrryonmka
(n =1), 6e3 nokanureta (n = 8); KaBka3 paBHUHHBII1
(n =59): Pecnnyoniuka Anpirest (n = 34), KpacHonap-
ckuit kpaii (n = 25); LlenTp eBponeiickoii yuactu Poc-
cun (n = 16): KoctpoMckas o61. (n = 4), MockoBcKast
001. (n = 1), CmoneHckas o61. (n = 4), TBepckast 001.
(n = 6), dpocnasckas o6iu. (n = 1); CeBep eBporeii-
ckoii yactu Poccum (n = 80): ApxaHremnbckass o0JI.
(n =35), Bonoroackast o61. (n = 10), JleHuHrpanckas
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Puc. 1. Mopdotunsl m1 6yporo u 6esoro measeneit (Ha3BaHue 3JIEMEHTOB 3y0a cM. Tadu. 1): @ — TPUTOHUI, 6 — TAJIOHUI,
6 — BHyTpeHHUe TpeOHM TUIIOKOHUA, ¢ — ANCTalbHble TpeOHU MeTakoHuaa; Prd — mpotokonun, Med — MetakoHun, m
Mtsd — me3uanbHbiil MeTacTuaua, d Mtsd — qucranbhbiit MetacTuaua, Msd — mesokonua, RMed2 — aucranbHblil TpebeHb
2 metakoHuaa, RMed4 — nucranbHblii rpedeHb 4 MetakoHuaa, Hyd — runokonun, Hld — runokonynun, RHyd3 — BHy-
TpeHHUe rpe6HM runokoHuna, Ed 1 — satokonun 1, Ed 2 — sHTOKOHUT 2

Fig. 1. Morphotypes m1 of brown and polar bears (see Table 1 for the name of the tooth characters): a — trigonid, 6 —
thalonid, ¢ — internal ridges of hypoconid, ¢ — distal ridges of metaconid; Prd — protoconid, Med — metaconid, m Mtsd —
mesial metastylid, d Mtsd — distal metastylid, Msd — mesoconid, RMed2 — distal crest 2 metaconides, RMed4 — distal
crest 4 metaconides, Hyd — hypoconid, Hld — hypoconid, RHyd3 — internal ridges of hypoconid, Ed 1 — entoconid 1, Ed

2 — entoconid 2

o6u1. (n = 38), Mypmanckas o6i. (n = 6), HoBropon-
ckas o0i. (n = 10), IIckoBckas 061. (n = 8), Pecmy-
onmuka Kapenus (n = 1), 0e3 nokanurera (n = 2); Ypan
10kHBI (1 = 13): Pecrtyonuka bamikoprocTan (n = 11),
Openobyprckast 061. (n = 1), 06e3 nokanurera (n = 1);
VYpan ceBepHbIit u cpenuuii (n = 66): Komu (n = 31);
CaepmiioBckasi 00i1. (n = 15); I[lepmckas 061. (n = 4),
Tromenckast 061. (n = 3), XaHTbl-MaHCUIICKMIi aB-
TOHOMHBII OKpyT (n = 3), AAImano-HeHenkuii aBTo-
HOMHBI OKpyT (1 = 1), Ypan ceBepHbIil 6e3 JToKaIu-
teta (n = 4), Ypan cpenHuii 6e3 okanurera (n = 2),
Ypan 0e3 nokanutera (n = 3); 3anamHasg Cubupsb
(n =49): HoBocubupckas o6i. (n = 2), Tomckas o0J1.
(n = 23), TiomeHckast o0i. (n = 24); Antaii (n = 20):

Pecny6auka Anrait (n = 20); FOro-Bocrounas Cubupb
(n = 15): Upxkyrckas o6xa. (n = 13), Pecny6auka TeiBa
(n = 1), Pecnybnuka Bypstust (n = 1); LleHTpanbHas
Cubups (n = 17): Kpacnosapckuii kpaii (n = 17); Boc-
touHast Cubups (n = 14): Pecriyonuka Caxa (n = 9),
Maranganckas o01. (n = 3), YHyKOTCKUii aBTOHOMHBIiA
okpyT (n = 2); [lpumopne (n = 15): [Ipumopckuii kpaii
(n = 15); Kamuatka (n = 109): Kamuatckuii Kpaii
(n = 109); octposa HanbHero Boctoka (n = 7): Ca-
xaJmHckast 06:1. (n = 7); Slnonus (n = 163): 3anagHas
yacTh ocTpoBa XoKKaiiao (n = 36), LieHTpajabHast 4acTh
ocTpoBa XoKkKaino (n = 46), BOCTOUHAsI YaCTh OCTPOBA
Xokkaiino (n = 54), 6e3 joKaauTeTa 0OCTPOB XOKKaKI0
(n = 27). O6u1as BeIOOpKA 110 By 669 ocodn.
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JlokanuTteTsl 1 YUCJIO U3YYEHHBIX 0co0eit (uepe-
noB) Oesoro MenBens: rpynmna «Aman» (n = 35) BKiIIO-
yaeT B ce0s1 9K3eMIUIIPhl U3 ApXaHTeIbCKO# 00II.
(n = 19) n AAmano-HeHeukuit aBTOHOMHBI OKPYT
(n = 16); rpyrna «Taiitmeip» (n = 64) COCTOUT U3 K-
3eMILISIPOB, cCOOpaHHBIX ¢ ceBepa KpacHospckoro
Kkpag (n = 64); rpynna «Cubupb (ceBepO-BOCTOK)»
(n = 58) BKJIIOUaAeT B ce0s1 IK3EMILISIPhI ¢ ceBepa Pe-
cnyoauku Caxa (n = 24) u u3 YyKoTcKOro aBTOHOM-
Horo okpyra (n = 34), rpynna «CeBepHblii JlenoBu-
TBI1 OKeaH» COCTOUT U3 DK3IEMILISIPOB HE UMEIOIINX
JnokanuteToB (n = 30). O6mas BeIOOpPKA IO BUAY
187 ocobei.

XapaKTepUCTHUKA BBIIEICHHBIX MOP(OTHUIIOB TIPH-
BeneHa B Ta0:1. 1. [Ipu onucanuu MmopgotunoB ml 06-
palliajii BHUMaHMe Ha KOJMYECTBO, pa3Mepbl U (hopMy
Kak IJIaBHBIX, TaK U BTOPOCTENEeHHBIX OyrpoB (puc. 1),
Ha HaJluuMe, pa3BUTOCTh U HampaBJieHue rpeOHeit Me-
TaKoHUJa U TunokoHuaa. [1pu onucaHuu CTPYKTY-
Pbl KOPOHKM M1 OOJIbIIMHCTBO Ha3BaHUI MPU3HAKOB
HCIoJib3oBaioch cortacHo Rabeder (Rabeder, 1999,
2009) u bapbimHukoB (2007), ¢ HEKOTOPIMU U3MeE-
HEHUSIMU, KacalolluMUCS ITpeMeTakoHa mno Jiangzuo
(Jiangzuo et al., 2019). IToka3aTenb yCIOXHEHHO-
CTU, PacCYUTAHHBI Ha OCHOBE YacTOTHI BCTpevae-
MOCTH MPOCTHIX U ClIOXHBIX MopdoTumnoB (Rabeder,
1999), BhIpaxkaeTcsl KaKk MHOXECTBO YaCTOThI BCTpe-
yaeMOoCTU MopgoTuna (W) U COOTBETCTBYIOIIETO €My
(akTopa (f), cymmupoBaHHoOe 110 3y0y [=2(Wi * fi)]
((bopmyna nmpuBeneHa B OpUTMHAIBHOM BUIE U3 TIEpP-
BouctouHuka (Rabeder, 1999)). 3nauenue dakropa
IUIST Kaxkaoro MopdoTuna npuBeaeHo B Tadua. 1. Pas-
JeJieHre BhIOOPOK I10 MOy He IPOMU3BOANIOChH. B Ha-
LIKX TIPEAbIAYIIUX padoTax ObLIO YCTAaHOBJIEHO, YTO
CTATUCTUYECKU 3HAYMMBbIE PA3IUUMSI MEXKIY caMLIaMU
¥ camKaMu oTcyTcTBYyI0T (IumpanoB, 2018). Beioopku
yepernoB 0CTpoBa XOKKAI0 CrpyIIPOBAHbI B COOT-
BETCTBUE C TPyIIIaMU, BbIICIIEHHBIMU HA OCHOBAaHUN
MOJIeKyJIsipHO-TeHeTuYecKux naHHbiX (Hirata et al.,
2013). Cratuctudueckasi oleHKa pa3Induii B JOJISIX
MOP(HOTUIIOB MEXAY MaTEPUKOBBIMU U OCTPOBHBI-
MU OOMYJISUUIMU OYypPOro MeaBeasi, a TAaKXKe MeXIy
IBYMsI BUJAMU MeIBeIei TTPOBOIMIACH C TIOMOIIBIO
kputepusi x°. Jisl XapaKTepUCTUKH Pa3Inuuii Mex-
Iy BEIOOpKaMU MeABeAeii TpUMEHEeH METOI TIIaBHBIX
KOMIOHEHT, paCCUMTAaHHbI Ha OCHOBE MAaTPUIIbI T1O-
Kasareseil YCIOXHEHHOCTH 3y00B. Pacuer 3HaueHumii y°
U TJIaBHBIX KOMITOHEHT TMPOBEAECH C UCTOJIb30BaHUEM
naketa PAST (Hammer et al., 2001).

PE3VIJIBTATHI

MopdoTtunst Tpuronnaa ml

CTpoeHne TPUTOHUIA B MATEPUKOBBIX TTOITYJISILIASIX
U. arctos B 11e710M DOCTaTOYHO cxomHoe (Tad. 2). Hau-
0oJiee MI3MEHYMBBIMU MPU3HAKAMMU SIBJISIIOTCS HAJTUYKE

U PacIIoOXKeHNE Me3UaIbHBIX METacTIINAOB (m Mtsd,
puc. 1). JoMmuHUpyOIKUM MOPGOTUIIOM SIBIsIETCS A2
(48.8%), xapakTepu3yOIIMIiCsS OMTHUM MeTaCTUJI-
JIOM, CyOTOMUHUPYIOIIMMU MOP(OTUTIAMU SIBJISIIOTCS
A3 (15.2%) n A5 (22.6%), xapaKTepu3yoLIuecs IByMst
MeTacTuiuaaMu. BHYTpU MaTepuKOBBIX MOTYJISIINMN
110 YacToTe BCTpeyaeMocTu MopdoTurioB A3 u A5 Ha-
OJrromaeTCsT HEeKOTopask 3aKOHOMEPHOCTD B JOJTOTHOM
rpagueHte. Mopdorun A2 nMeeT HauOOJIBILIYIO Ya-
ctoty Ha 3anane (77%, KaBka3), B eBporeiicKoii 9acTu
Poccuu, Ha Ypane u B Cubupu yactota MmopdoTuna
A2 xonebnercs ot 47 no 58%, Ha BOCTOKe MaTepuKa
JIOCTUTaeT cBoero MuHnMyMa (29%, Kamuatka).

HecmoTpsa Ha To, uTo B monyasuusax U. arctos
ocTpoBa XOKKaMIO TaKxKe TOMUHHUPYIOIINM MOpPdO-
TUIIOM BhICTyTaeT A2 (43.2%), cyOnOMUHAHTHBIE MOP-
(oTtumbl paznumyarorcsa. MMy BeICTymaroT MOpGOTHTTBI
A5 (18.9%), C2 (16.2%) n C3 (18.2%). IMocnennue nBa
MopdoTHUIIa BCTpEeYyaroTcs Yy MaTepUKOBOTO Oyporo
MeaBeas ¢ yactoroit 2.1-2.5%. Mopdotumnsr C2 u C3
XapaKTepU3yIOTCsI HaludueM Me3nokoHuaa (Msd,
puc. 1). B nonyasiuusix U. arctos octpoBa XOKKaia0
pazHooOpa3ue Mop¢oTUunoB Huxe (7 MOp(HOTUIIOB),
yeM y MONyJsiLi, HacesIIoIIMX MaTepUKOBYIO YacThb
(11 mopdotunon). Mexny MaTepUKOBBIMU 1 OCTPOB-
HBIMU TIOTTYJISIISIMU OYpOTO MeIBes TTOTyYeHBI 3Ha-
YUMbIE CTAaTUCTUYECKME PA3IUYUsI B COOTHOIICHUHU
MopdoTUIioB Tpuronuaa (Tadm. 5).

MopdoTtunuueckoe pazHooOpa3ue TPUTOHMUAA
y U. maritimus cymectBeHHO HuUxXe, yeM y U. arctos.
Mg U. maritimus oTMEYEHO TOJIBKO 3 BapHaHTa CTPO-
eHus TpuroHuaa, rorna kak y U. arctos ux 11 (tabi. 3).
Y Gesoro MeaBenst BCTPEYAIOTCS TOJBKO MOP(OTHUITHI
rpynmsl D (D1, D2 u D3), y 6yporo mensenst Mopdo-
Tunbl rpymmbsl D He orMeyeHBI. MOp@dOTUIIBL TPYII-
nel D xapakTepusyloTcsl peayLMpOBaHHBIM COCTOSI -
HUEeM METAaKOHWIHOTO KOMILIeKCa, YTO BBIpAKAeTCs
B YMEHbIIEHUU MAaCCUBHOCTM METaKOHUIA U MeTa-
CTUJIUAOB Ha (pOHE YBEJIUWUYEHHOTO MPOTOKOHMIA.
[To aToMy mpU3HAKY 3TH Ba BUAa MeABeIe MOXHO
pasnuyath (Tada. 5). ¥ U. maritimus Bo Bcex BbIOOpKax
nomMuHUpyeT Mopdotun D2 (64.7—73.4%) ¢ onnHOY-
HBIM METaCTWJIMAOM, CYOMOMUHAHTOM SIBJISIETCSI MOP-
dotumr D1 (26.6—35.3%), 6e3 meTacTuuaa. Mopdo-
tun D3 penok (5.3%) y 6esbIx MeaBeeii, HacesIoInX
ceBepo-BocToK Cubupu, y menseneit ¢ Smana u Taii-
MbIpa OH OTCYTCTBYET.

MopdoTunsl TagoHnaa ml

Hnst matepukoBbIX U. arctos BbiAeaeHO 9 BapuaH-
TOB cTpoeHus TanoHuaa ml (ta6xa. 3). Ha KaBkase
nomuHIpyeT Mopdotum A2 (50.9-59.3%), cybno-
MUHaHTaMU SBisIoTcss Mopdotunsl Al (7.3—14.8%)
n B2 (14.8—30.9%). I'pyrmer mopdotumioB A u B pas-
JInyaroTcs HaaudyueM rurnokonyiauaa (Hld, puc. 1).
BHyTpHU cebs 3TH TPyMITBI pa3audaroTCs HaIMIUeM,
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Taomuna 1. XapakteprcTrKa BblIeIeHHBIX MOpGhOTUIIOB m1 Gyporo u 6eyroro Menseneit

Table 1. Characteristics of the selected m1 morphotypes of brown and polar bears

Yactb

3y6a Mopdorun | dakrtop XapakTepucTruka Mop¢oTHIia

Al 1 HMmMmeeTcss OMMHOYHBIN OOJIBINOI, MaCCUBHBIN MeTakoHUA (Med)

HNmMmeeTcst cpemaero pa3mepa MetakoHUD (Med) u KpyITHBIN Me3UaTbHBIA
meTtactuauz (m Mtsd)

NmMeerca cpenHero pasmepa merakoHun (Med), 1Ba Me3MalbHBIX METACTH -
nuaa (m Mtsd), 3agHuii MeTacTUINI KpyIHee TepeaHero

HMmeeTtcs cpeanero pazmepa MmetakoHua (Med), Tpu Me3uaabHbBIX METaCTU -
Juna (m Mtsd), 3agHuil MeTacTWINI KPYITHEE IBYX MEPEIHUX

Nmeetca cpenHero pa3zmepa MetakoHua (Med), KpyITHBIA Me3UabHbIA Me-
tactuua (m Mtsd) 1 MaJieHBKOTO pa3mMepa MEeTaCTUIUA MeXIy OyrpaMu

HNmMmeeTcst cpemaero pa3mepa MmetakoHuI (Med) u KpyITHBIN Me3UaIbHBIA
Metactunn (m Mtsd). Takke numeercs quctanbHbiil MetacTuaua (d Mtsd)

NmMeerca cpennero pasmepa merakoHun (Med), 1Ba Me3MalbHBIX METACTH -
B2 4 nuaa (m Mtsd), 3agHuit MeTacTUIIMA KpyITHee nepeaHero. Takke numeercst
IucTanbHbIi MeTacTuang (d Mtsd)

Mmeercs cpennero pazamepa MetakoHua (Med), Tpu Me3uaibHBIX METaCTU-
B3 5 Juna (m Mtsd), 3agHUI METaCTUIM KPYTTHEe NBYX NepeaHux. Takke nume-
eTcs qucTanbHbIi MeTacTuanm (d Mtsd)

Hmeercs cpenHero pasMepa Metakonua (Med), KpyIHbIZ Me3UaIbHbIIA Me-
tactTunun (m Mtsd) u me3okonua (Msd)

Mmeerca cpenHero pasmepa MetakoHun (Med), 1Ba Me3uaabHBIX METaCTH-
C2 4 quaa (m Mtsd), 3agHuit MeTacTUIIMA KpyITHee nepeaHero. Takke numeercst
Me3okoHu (Msd)

MmeeTtcs cpeaHero pa3mepa MetakoHua (Med), Tpu Me3uabHbIX METaCTU -
C3 5 auaa (m Mtsd), 3agHuii MeTacTUIIMA KpyIHee IByX NepeaHux. Takxke ume-
eTcd Me3okoHuI (Msd)

HMmMmeercst ommHouHbBIN ManeHbkuit MeTakoHUD (Med). ITIpotokonun (Prd)
0OJIBIIIOM, MACCUBHBII

HMMmeeTcst onMHOYHBIN MalleHbKMIT MeTakoHUI (Med) u MeHblIero pasmepa
D2 3 Me3uaiabHblit MeTacTuug (m Mtsd). I[Tporokonun (Prd) 6onbinoit, Mac-
CUBHBIN

Nmeercsa onuHOUHBIN MaieHbkU MeTakoHun (Med) 1 MeHblIero pasmepa
D3 4 IBa Me3ualbHBIX MeTacTiaa (m Mtsd). ITporokonun (Prd) 6ompmroi,
MaCCHUBHBI

HNmeeTca 6oabiioit, MaccuBHBIN dHTOKOHUI 1 (Ed 1), mpuMbIKalommii
K runokoHuny (Hyd)

HMmeetcs cpennux padmepoB aHTokoHuA 1 (Ed 1), mpuMmbIKamomuii K Tumno-
koHuny (Hyd), u HeGosbioit anTokonun 2 (Ed 2)

Nmeerca cpennux pa3mepon sHToKOHU | (Ed 1), mpuMbIKaouii K rumno-
A3 3 konuny (Hyd), n nBoitHoit snToKOHMz 2 (Ed 2), ycrymarommuii B pazmepax
SHTOKOHUY 1

HNmeeTca 6onbiioit, MaccuBHBIN dHTOKOHUI 1 (Ed 1), mpuMbIKaiommii
K runokonuny (Hyd), u runmokonynun (HId)

HNmeetcs cpenHux pasmepoB sHToKoHMA 1 (Ed 1), mpuMbIKamomuii K ru-
nokonuny (Hyd), Hebonbioit aHTokoHus 2 (Ed 2) u runoxkonynuz (Hld)
HMmeetcs cpeqaux pasmepoB aHToKoHMA 1 (Ed 1), mpumbiKaromuii K ru-
B3 4 nokonuny (Hyd), nBoiiHoit sutokonun 2 (Ed 2), yctynaromuii B pazmepax
sHTOKOHUAY | 1 runokonyaun (Hld)

A2 2

A3 3

A4 4

A5 3

Bl 3

Tpuronun

Cl 3

DI 2

Al 1

A2 2

Tanonun

B1 2

B2 3
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Taomuna 1. Okonuanue / Table 1. End

XapakTreprucTuka MopdoTuiia

HMmeetcs cpeqHux pasmepoB aHToKoHMA 1 (Ed 1), mpumbiKaromuii K ru-
nokonuny (Hyd), tpoiinoii sutokonun 2 (Ed 2), ycrynaromuii B pazmepax
sHTOKOHUAY 1, 1 rumokonyua (Hld)

HNmeeTcst cpemaux pasmepoB sHTOKOHKA 1 (Ed 1), mpuMBIKarommit K -
nokonuny (Hyd), paBHbIil eMy o pasMmepy aHToKoHua 2 (Ed 2), u rumo-

HNmeetcs cpeanux padmepoB aHTokoHuA 1 (Ed 1), mpuMmbIKamomuit K Tumno-
koHuay (Hyd), HeGousbioii aHTOKOHUA 2 (Ed 2) 1 1BOMHON TMITOKOHYJIU,

Mmeercs manenbkuit sHTOKOHUI 1 (Ed 1), HE mpuMbIKalOIKi K THITOKO-

Nmeercs manenbkuit aHToKOHUI 1 (Ed 1), He mpuMBbIKaOIUii K TUTTOKO-
nuny (Hyd), u antokonun 2 (Ed 2), yerynatomuii B pa3Mepax SJHTOKOHUTY

Bnytpennue rpedbHu runokonuaa (RHyd3) orcyrcTBytoT
HNmeetcsa onuH BHYyTpeHHMIT rpedbeHb runokonuaa (RHyd3)

HMeroTcs OT IBYX IO YeTHIpeX BHYTPEeHHMX rpebHeit rurmokonnna (RHyd3)

HuctanbHblii rpedeHb 4 MmeTakoHuaa (RMed4) HampaBiieH K BHYTpEHHEMY

Yactb
3y6a Mopdporun | dakrtop
B4 5
B5 3
konynun (HId)
C 4
(HId)
Dl U iy (Hyd)
D2 2
g g Al 1
I ==
T T T
8 g A2 2
5B g
& E A3 3
= Al 1
% =
e § A2 1
2 z 2 (Ed 2)
e A3 2
s 2
2 B 2
= TATbHOM YaCTH

rpe6Hto runokoHuna (RHyd3)
HuctanbHbiil rpedbeHb 2 MeTakoHuaa (RMed2) HanpaBieH K SHTOKOHULY

Nmerorcs muctanpHble rpedHn 2 (RMed2) u 4 (RMed4) meTakoHuaa

HuctanbHblii rpedeHb 4 MmeTakoHuIa (RMed4) HampaBiieH K BHYyTpEHHEMY
rpe6HIo runokonuaa (RHyd3) u umeer majaeHbKUit OYropok B CBOEi auc-

ITpumeuanue. MakTop — MokasaTesb YCIOKHEHHOCTH KOpoHKHU 3y6a. MakTop mo: I'. PaGenep (1999).
Note. The Factor is an indicator of the complexity of the tooth crown. Factor by: G. Rabeder (1999).

KOJIMYECTBOM U MAaCCUBHOCTBIO 3HTOKOHUIOB (Ed,
puc. 1). Ha ceBepe eBporeiickoit yactu Poccuu y 0y-
pbIX MenBeaeit CyllecTBEHHO MpeodsagacT MOP(POTUIT
B2 (80.3%). TenmeH1IMs IpeobiagaHusl YCIOXKHEHHO-
ro runokoHyauaoM mopdotuna B2 coxpaHsercs B 3a-
nagHoit Cubupu v Ha Anrae (68.1% u 73.7%), Takke
B 9THX PerMOHaX OTMeUYeHa BBICOKAsl 4acTOTa PEIKOTO
mopdotuma B3 (10.6% u 15.8%). Ha Ypaie y 6ypbix
MeaBeneil ToMuHupyIoT MopdoTuriel A2 u B2 (46.9%
1 42.2%). Ha KamMmuaTke 1OMMHAHTHBIM MOP(hOTHUIIOM
siisiercst B2 (55.6%), cyonomuHanTHBRIM A2 (30.1%).
Takum obpazom, HabIIOmaeTCd CMeHa TOMUHUPYIO-
mero MopOTHIIa B HAIIpaBJICHWH C 3aIlaja Ha BOCTOK
U HEKOTOpast TCHACHIIMS B YBEIMUEHUN YaCTOTHI OoJiee
CJIOXXHBIX BAPUAHTOB CTPOCHUS TaJOHUAA MAaTEPUKO-
BbIX U. arctos.

Mg U. arctos, oOUTAIONINX HA XOKKAMNIO, BBIICICHO
5 BapuaHTOB cTpoeHMsI TaioHuaa ml (tab6iu. 3). Mop-
dotun C (1.8%), xapakTepu3yIOMKics ABYMs TUTIO-
KOHYJIUIAMU, SIBJISIETCS YHUKAJIBbHBIM IJISI OCTPOBHBIX

MOITYJISILMI 1 HUTAEe OoJblie He oTMeueH. Y U. arctos,
oOuTaIIMX Ha XOKKaiI0, CyllIeCTBEHHO JOMUHUPY-
et Mopdotun B2 (81.5—88.9%), 3akoHOMepHOCTEM
B 4aCTOTE BCTpeyaeMOCTH MOP(MOTUMNOB TaJOHUIA
Y OCTPOBHBIX OYpBIX MeaBeneit He oOHapykKeHOo. Mex-
JIy MATEPUKOBBIMU ¥ OCTPOBHBIMU MOMYJISILIASIMU OY-
poro MeaBensi MOJyYeHbl 3HAUUMMbIE CTATUCTUYECKUE
pa3an4urs B COOTHOIIEHUM MOP(OTUIIOB TPUTOHMUAA
(Tabm. 5).

MopdoTtunnueckoe pazHooOpa3ue TallOHUOA
y U. maritimus 3Ha4uTeIbHO HIDKE, yeM y U. arctos. st
U. maritimus yCTAaHOBJIEHO TOJILKO 3 BapMaHTa CTPOCHUS
tajgoHuaa (tadm. 3). Y 6egoro Measenst OTMEYEHBI MOP-
dorun B2 u mopdoTunsl rpynmnsl D, y Oyporo mense-
Is1 MopdoTuribl rpyrmbl D He oTMedeHbl. MopdOoTUIib
rpynnbl D xapakTepusyroTcst penyliMpoBaHHbBIM COCTO-
SIHAEM SHTOKOHMIHOTIO KOMILIEKCA, UTO BBIpaxKaeTcs
B YMEHBILIEHUM MACCUBHOCTU SHTOKOHUIOB U MOSIB-
JICHUY MTPOMEXYTKA MEXAY STUMU OYyropkKamu U TUIio-
koHunoM. [1o aTroMy npu3HaKy aBa MCCleayeMbIX BUIaA
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Ta6mmua 5. CTaTUCTHYECKNUIi YPOBEHb Pa3INUMii MEXIY 4aCTOTaMK MOPGOTUIIOB m1 MenBeneil, olleHKa KpuTepreM

Table 5. Statistical level of differences between the frequencies of m1 morphotypes of bears, assessed by criterion %2

Otnenbl 3y0a Bun X P df N
%

U. arctos (MaTepux™) ) 41.8) <0.0001 10 434

U. arctos (ocTpoB XOKKaiia0) 148

Tpurorz U. arctos 585
’ . <0.

U. maritimus 200.07 0.0001 13 184

U. arctos (MaTepuK) ) 43.57 <0.0001 2 475

U. arctos (ocTpoB XOKKaMI0) 163

Tanoxua U. arctos 638
’ . <0.

U. maritimus 1939 0.0001 10 187

U. arctos (MaTepuK) ) 133 0.51433 ) 334

U. arctos (ocTpoB XOKKaiino) 142

BHyTpeHHuUe rpeObHU TUITOKOHUAA U arctos 476
’ . <0.

U. maritimus 86.57 0.0001 2 157

U. arctos (MaTepuK) ) 7135 0.0615 3 408

U. arctos (ocTpoB XOKKaiia0) 150

JucTtanbHble TpeOHU METaKOHUAA
U. arctos 558
. 23.08 0.0001 3
U. maritimus 184

[MpuMevaHust. *B IPYIIY «<MaTePUK» BKIIIOYEHA TAKXKe BBIOOPKA Oyporo Measens ¢ octpoBos JlanbHero Bocroka.
Notes. *The “mainland” group also includes a sample of brown bears from the islands of the Far East.

MenBeneil MOKHO pasnnuath (tabi. 6). Y U. maritimus
BO BCeX BBIOOpPKax JAOMUHUpPYeT Mopdotun D2
(70.0—81.3%) ¢ nByMSI SHTOKOHHUIAMHM, CyOMOMIUHAHTOM
apisiercss mopdoturt D1 (17.2—30.0%), ¢ oqHUM 3HTO-
KOHMIOM. Y OeJIbIX MeaBeneit, oouTaromux Ha Smaie,
HaOJIIoIaeTCsl HEKOTOpOe MpeodaanaHue 001ee IIPOCThIX
BapUAHTOB CTPOCHUS TaIOHUIA M1, B OTJIMYME OT Me/Be-
neit Talimbipa u ceBepo-BocToKka Cudupu.

MopdoTunbl BHyTPEeHHUX TpedHeii runokonnaa ml

Y OypbIx 1 OeyIbIX MeaBeneii BbIAeAeHO 3 BapuaH-
Ta peiabeda BHyTpEeHHEH TMTOBEPXHOCTU TUIIOKOHMIA
(puc. 1). Mopdortun Al xapakTepusyeTcsi OTCYyTCTBU-
€M BHYTpeHHUX rpedHeii runokonuaa (Rhyd3), mop-
¢dotum A2 — HaTUIMEM OOHOTO rpeOHsI, MOP(POTUI
A3 — HannuueM AByx U O0osee rpeoHeit. Jdng U. arctos
Kagkasa, 1ieHTpa u ceBepa eBporieiickoii yactu Poc-
CMU XapaKTepHa BBICOKas 4acTOTa BCTPEYAEMOCTHU
mopdotuna A3 (93.0-100.0%). Ha Ypaie, B Cubupu
u Ha KamuaTtke nojs mopdotuma A2 Bo3pacTaeT U Co-
crasiser oT 14.0 no 27.9% (ta6:x. 4). Takum oGpasom,
10 TOJATOTHOMY TPaaueHTy HabJioaaeTcs HeKoTopasi
3aKOHOMEPHOCTb B YBEJMYEHUU 4YaCTOTbI MOpQoO-
TUIIOB TpeOHEN TMITOKOHUIA Y MAaTEPUKOBBIX OYPBIX
MeaBeneii. DToMy He TPOTUBOPEUUT TOCTATOUHO BbI-
cokas yactota Mmopgorumna A2 y MenBeneit ¢ XoKkaii-
10 (11.9—27.9%). OnHako B LI€JIOM pacrpeneieHue ya-
CTOT MOP(OTUIIOB BHYTPEHHUX I'peOHElN TUTTOKOHUIA
ml TOCTaTOYHO CXOMHO Y MAaTepUKOBBIX U OCTPOBHBIX

U. arctos 1 He 0OHapyXMBaeT 3HAYMMbBIX CTATUCTUYE-
CKMX pas3nuyuii (Tadma. 5).

Y OypbIx MeaBeneid, HaceJISIIoIUX MaTePUK, HE OT-
MEUYEHO OTCYTCTBME BHYTPEHHUX I'peOHEil TMMOKOHUIA
(mopdotun Al). OnHako mopdoTum Al penko BcTpe-
yaeTcsl y MenBeaei ¢ XoKKaiiio 1y 0eJoro MeaBes.
Hnst U. maritimus XxapakTepHbl 3HAYUTEIbHOE TTpeooJia-
naHvie Mopdotuma A2 ¢ omHuM TpedHeM (71.7—85.7%)
W HU3Kag 4yactora MopdoTumna A3 (14.3—-26.4%).
[To aTOMY TIpM3HAKy MOXHO pa3iuyaTrh 2 BUIa Mel-
Beneit (tadu. 5). Y U. maritimus, Hacensoliero Aman
n TaiimMblp, yacTota MopdoTtuma A3 (22.6—26.4%)
HECKOJBbKO BbIlIe, yeM y U. maritimus, o0UTaroIEero
Ha ceBepo-BocToke Cubupu (17.3%).

MopdoTunbl JUCTAIBHBIX FpedHeli MeTakonuaa m1

Y OypbIx 1 OesibIX MeliBeNeil BblaeJeHO 4 BapuaHTa
CTPOEHUSI TUCTATbHBIX FpeOHel MeTakoHuaa (puc. 1).
Mopdotun Al xapakTepusyeTcss HUIMYMEM JAUCTasb-
Horo rpe6Hst 4 (RMed4), koTopblit HampaBJiieH K BHY-
TpeHHeMy rpeOHI0 rTurokoHuaa. Mopgorun A2 xa-
pakTepusyeTcsl AucTajabHbIM TpedHeMm 2 (RMed?2),
HampaBJIEeHHbIM K 3HTOKOHUAY. Mopdotun A3 xa-
paKTepu3yeTcsl HaTMUKMeM JIUCTaIbHbIX TpeOHel 2 u 4,
MopdoTun B oTinuaercs HaTMUMEM MaJleHbKOTO OYy-
ropka B nucTaibHoi yactu RMed4.

Hns U. arctos KaBkasa u ceBepa eBpoIieiickoii ya-
cti Poccnm xapakTepHa BbICOKast YacTOTa MOP(OTH-
ma Al (73.7-78.8%). Ha Ypane, Cubupu n Kamaarku
nonst Mopdortuna Al cHUXaeTcsl U cocTaBisieT oT 52.5
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10 61.3% (tabn. 4). Takum o6pa3oM, KakK 1 B paclipe-
JIeJIEeHUU 4acTOT MOP(MOTUIIOB rpeOHEel TMITOKOHUA,
HabJ01aeTcsl HEKOTopasi 3aKOHOMEPHOCTh B JIOJITOT-
HOM TpaJleHTe Y MaTepUKOBBIX OypbIX Mensencii. On-
Hako y MeBeneil ¢ XoKKaino HaOIoaaeTcs 10CTaTou-
HO BbIcOKas n0jist Mopdortumna Al (74.3—88.9%). B ue-
JIOM pacrpe/eyieHre 4acToT MOP(OTUIIOB AUCTATIbHBIX
rpebHei MeTakoHUAAa m1 JOCTATOUHO CXOMHO Yy MaTe-
PUKOBBIX U OCTPOBHBIX U. arctos n He 0OHapy>KUBaeT
3HAYMMBIX CTaTUCTUYSCKUX pa3induii (Tadi. 5).

VY oypreix MmenBeneit mopdortumnsl A3 u B oueHs
peaxku. Onasg U. maritimus mopdotun A3 sBaseT-
ca cyonomuHaHTHBEIM (11.1-31.0%), a mopdoTuI
B He BcTpeueH. B cBsI3M ¢ 3TUM MOJTyYeHBI 3HAYNMBIE
CTAaTUCTUYECKHUE pa3Inuus MexXay BugaMu (Tadi. 5).
Y U. maritimus, HaceJsonero Sman u ceBepo-BOCTOK
Cubupu, yactota mopgotumna Al He Takasi BbICOKasI
(67.2—73.5%), xak y OGelbIX MeaBeeil, HaCESTIOLIIX
Taiimbip (84.1%).

AcnmMeTpuaHOCTh MOpdoTHIOB M1

Cpenu routu 690 MccienoBaHHBIX ocobeit U. arctos
3acukcupoBaHo 118 ciyyaeB, korga MOp(OTUIIBL pa3-
JUYajarch Ha MpaBoOM U JIeBOM ml, 4To cocTaBiseT
17% (ta6:. 6). [pu 3TOM TOTBKO 30 MOTOOGHBIX ClTyYaeB
3a(pUKCUPOBAHO y MeABENe, HaCEISIOMMNX XOKKANUI0

(5.9%). Ionassitoliee GOJBLIMHCTBO aCUMMETPUY-
HbIX MopdoTumnos y oyporo menseas (103 ocobu,
20.3%) cBs13aHO C BapMaHTaMU CTPOEHUsI TPUTOHMIA.
Y U. maritimus oTMe4yeHa aCUMMETpPUS TOJBKO MOD-
(oTtumnos Tpuronuaa y nByx ocobeii (0.4%). Acumme-
Tpus B cTpoeHuu Tajonuaa y U. arctos 3acukcupoBa-
Ha B MAaTEPUKOBLIX MToNynsaiugax B 14 ciuydasx (2.8%).
AcCHUMMeTpUSI B CTPOCHUM BHYTPEHHUX I'peOHEl TUIo-
KOHMJIA Y 00CyKIaeMbIX BUIOB He oTMeueHa. OTMeueH
enrmHOXIH (0.2%) caydait aciMMeTprur MOP(OTHUTIOB
JUCTAIbHBIX IpeOHelt MmeTakoHuna 'y U. arctos.

OBCYXIEHUNE

l'eorpaduueckasa usMenuuBocTh m1 y Oyporo measens

B HampaBieHuu ¢ 3amana Ha BOCTOK Y MaTepUKO-
BoIX U. arctos HaGnwogaeTcs HEKOTOpast TeHASHIIUS
B YCJIO)KHEHUU TpuroHuaa (tadma. 7, puc. 2). locra-
TOYHO MPOCTHIE BApUAHTHI CTPOCHUS TPUTOHMIA ml
BCTpeualoTcs vaile y menseaeit Kapkasa, Hanbosee yc-
JIOKHEHHbIE B eBporneiickoii yactu Poccun, Ha Ypane,
B 3ananHoi Cubupu u Ha Kamuatku. CpegHuii moka-
3aTellb YCJIOXHEHHOCTH TPUTOHMIA OTMEUYEH Y OypbhIX
MenBeneit Antas, oro-socrouyHoit Cuoupu n Ipumo-
pbsi. TeHACHUMU YCAOXKHEHUsI TPUTOHUIA B TOJITOT-
HOM rpajaueHTe (C 3amajaa Ha BOCTOK) COOTBETCTBYIOT

Taomna 6. KonnuecTBo acMMMeTpUYHBIX MOP(GOTUIIOB OTAEI0B M1 Oyporo u 6e1oro Meapeneit

Table 6. Number of asymmetric morphotypes of m1 divisions of brown and polar bears

Otzenbl 3y6a Bun N n %
U. arctos (MaTepuK) 507 73 14.4
U. arctos (ocTpoB X0OKKaiia0) 178 30 5.9
Tpuronus
U. arctos 688 103 20.3
U. maritimus 186 2 0.4
U. arctos (MaTepuK) 489 14 2.8
U. arctos (ocTpoB XOKKaiimo0) 163 0 0.0
Tanonun
U. arctos 652 14 2.8
U. maritimus 187 0 0.0
U. arctos (MaTepuK) 334 0 0.0
U. arctos (ocTpoB XOKKaiimo) 142 0 0.0
BHyTpeHHUe rpebHU TMITOKOHUIA
U. arctos 476 0 0.0
U. maritimus 157 0 0.0
U. arctos (MaTepuK) 409 1 0.2
U. arctos (ocTpoB X0OKKaiia0) 150 0 0.0
JucTranbHble IpeOHU MEeTaKOHUIA
U. arctos 559 1 0.2
U. maritimus 184 0 0.0

ITpumeyanus. N — oOlliee YUCIO UCCIeIOBAaHHBIX 0CO0EH, # — YMCIIO 0CO0ei ¢ aCCUMETPUYHBIMU MOP(HOTUIIAMU.

Notes. N is the total number of individuals studied, # is the number of individuals with asymmetric morphotypes.
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Taomuna 7. [Tokasatens ycioxHeHHOCTH m1 Gyporo u Gesroro MenBenei

Table 7. Index complexity m1 of brown and polar bears

YacTtb 3yda Cpennnid
Bun l'eorpacduueckas o6acTnb 6a1 1o yactsaM 3yba

1 2 3 4 1-4 1-2 3—4
KaBka3 ropHbiit 223.1 207.4 300.0 104.2 208.7 215.3 202.1
KaBka3 paBHUHHBII 224.5 232.7 293.0 103.8 213.5 228.6 198.4
Cesep eBporeiickoii yactu Poccun 262.7 284.2 295.7 103.9 236.6 273.5 199.8
CpenHuii U ceBepHbIit Ypai 266.7 250.0 286.0 107.1 227.5 258.4 196.6
3amnagHas Cubupb 276.2 297.9 284.4 100.0 239.6 287.1 192.2

AnTaii 247.4 300.0 273.7 273.7

., | IOro-BocroyHast Cubupp 2533 | 260.0 256.7 | 256.7
§ Kamuatka 276.4 264.5 272.1 106.7 229.9 270.5 189.4
S ITpumopbe u octpona /1B 252.9 265.0 250.0 100.0 217.0 259.0 175.0
Cpennee o MaTepHKy: 253.7 262.4 283.0 103.7 225.7 258.1 193.4
OcTtpoB Xokkaiino (3amam) 293.5 288.9 275.0 102.9 240.1 291.2 189.0
OctpoB XOKKaiiao (LIeHTp) 270.7 289.1 295.1 100.0 238.7 279.9 197.6
OctpoB XOKKaiia0 (BOCTOK) 284.0 292.6 288.1 100.0 241.2 288.3 194.1
OctpoB Xokkaiino (6e3 jokanurera) | 253.8 296.3 292.6 100.0 235.7 275.1 196.3
Cpennee o ocTpoBy: 275.5 291.7 287.7 100.7 238.9 283.6 194.2
Cpennee no Buy: 260.4 | 2714 284.7 102.6 | 235.3 | 265.9 193.7
2 SAman 264.7 171.4 219.4 114.7 192.6 218.1 167.1
£ | TaitmeIp 273.4 184.4 224.5 111.1 198.4 228.9 167.8
§ Cubupsb (ceBepo-BOCTOK) 275.4 184.5 217.3 124.1 200.3 230.0 170.7
§ bes nokanurera 275.9 170.0 214.3 131.0 197.8 223.0 172.7
Cpennee o BUay: 272.4 177.6 218.9 120.2 197.3 225.0 169.6

ITpumevanust. 1 — TpuroHua, 2 — TajJoHuI, 3 — BHyTPEHHUE I'PeOHU TMIOKOHUA, 4 — NUCTalbHble TpeOHM MeTakoHuaa. Pacro-

JIOXKEeHME yacTeit 3yda cM. Ha puc. 1.

Notes. 1 — trigonid, 2 — thalonid, 3 — inner ridges of hypoconid, 4 — distal ridges of metaconid. The location of the tooth parts is

shown in Fig. 1.

nokKasaTelu YCJIIOXKHeHHOCTH ml MmenBemeil ¢ XoK-
Kaiigo, Y KOTOPbIX OHM JTOCTAaTOYHO Bbicokme. Op-
HaKO BHYTPU OCTPOBaA 3aKOHOMEPHOCTb B yBeIMYe-
HUU YCIIO(KHEHHOCTU TPUTOHUA C 3allafa Ha BOCTOK
He HaOmomaeTcs. bojiee yCIoXHEHHbBIE TPUTOHUIBI
XapaKTepHBI IJIs MeABeaeli, oOMTalouX Ha 3araje
Y1 BOCTOKE OCTPOBa, MEHEee YCI0XKHEHBI 3yObl BCTpeua-
IOTCSl Y MeABeAcH, 0OMTaIOIIMX B LEHTPaATbHOM YacTU
ocTpoBa. IIpu aToMm MenBeau ¢ XoKKaiiao B cpeaHeM
MMeEIOT 0oJiee YCI0XKHEHHBIA TPUrOHUA m1, B OTInYMe
OT MaTEPUKOBBIX ITOITYJISILINIA.

Tanonun m1 Takke UMeeT HEKOTOPYIO TEHISHIINIO
B YCJIOXKHEHUHM C 3aIaja Ha BOCTOK B monyasanusax U.
arctos (Tadn. 7, puc. 2). Y menseneii KaBkaza tajoHus
MMeEET JOCTAaTOYHO IIPOCTOE CTPOSHHUE, a Y MEIBEACH,
oOMTaIONINX Ha ceBepe eBpolleiickoii yactu Poccun,
B 3amagHoii Cubupu u Ha AnTae, TaTOHUI MaKCH-
MaJIbHO ycJioxXHeH. CpenHue 3HaueHUsT YCIOXKHEeH-
HOCTU TaJIOHUAA OTMEUYEHBI [IJIsI MEIBEAC CeBEpPHOTO

U cpemHero Ypaia, roro-BocrouHoit Cubupu, Kamuar-
ku u I1Tpumopss. Y menBeneit ¢ Xokkaino TaJoOHUI,
KaK ¥ TPUTOHU, UMEET BBICOKME MTOKA3aTeIN YCIIOXK-
HEHHOCTHU. B cpegHeM 3T moka3aTean 3HAYUTEIb-
HO IIPEBOCXOISIT TaKOBBIE Y MAaTEPUKOBBIX MEIBEICI.
BuyTpu octpoBa XoKKaigo HECKOJIBKO 000CO0ISIOTCS
MeIBeIr, OOUTAIOIIMEe Ha BOCTOKE, B CBSI3U C MaKCU-
MaJIbHOM YCI0XXHEHHOCTBIO TaJloHUaa ml.

OOpaTHasl Mo OTHOIIEHUIO C MPeAbIAYIIIUMU TEH-
JIIEHLMS B yCJIoXKHeHUM m1 HaOmomaeTcst B CTpOSHUM
BHYTPEHHUX I'peOHEeli TMIIOKOHUA. Y MaTepPUKOBBIX
U. arctos HauboJiee yCIOXXHEHHbIE MOP(MOTUIIBI THU-
MOKOHUAA XapaKTePHbI JJISI )KUBOTHBIX, OOUTAIOIINX
Ha KaBka3se, eBporneiickoit yactu Poccuu u Ha Ypade.
[MmmokoHUOBI ¢ IPOCTHIM CTPOCHMEM MIpeo0IagaioT
y MenBeneit, Hacenstomux Kamyatky. Menseau 3a-
nagHoit Cubupu u [TpuMoOpbs UMEIOT CPEIHIOK CTe-
MNeHb YCJIOXHEHHOCTH r'unokoHuna ml. Y menBeneit
¢ XOKKaimIo TUIIOKOHK, KaK Y TaJJOHUJ 1 TPUTOHU]I,
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Puc. 2. YpoBeHb yca0XXHEHHOCTH M1 B BHIOOpKax Oyporo MeaBens U 6eyoro Measens. bypoiii Mensenn: / — KaBka3 ropHblIii,
2 — KaBka3s paBHnHHBIN, 3 — CeBep eBporneiickoii yactu Poccun, 4 — Ypait ceBepHbIi 1 CpeaHMiA, 5 — I0XKHBII Ypan, 6 —
3ananHas Cubups, 7 — Antaii, § — FOro-Boctounas Cubups, 9 — Kamuartka, 10 — [Ipumopse u octposa B, 17 — octpoB
Xokkaitno (3aman), 12 — ocTpoB XokKaiino (1ieHTp), /3 — ocTpoB XOKKaiiao (BOCTOK), /4 — ocTpoB X0OKKaino (6e3 TOUHOro
nokanuteta). benbrit Mmensenb: 15 — fAman, 16 — Taiimblp, 17 — Cubupb (ceBepo-BocTokK). [1o BepTUKaIbHOI OCU — 3Ha-

YEHUE MMoKa3aTejid YCI0XKHCHHOCTU

Fig. 2. Complexity level m1 in the samples of brown bear and polar bear. Brown bear: / — the Mountain Caucasus, 2 — the
plain Caucasus, 3 — The North of the European part of Russia, 4 — the northern and Middle Urals, 5 — the southern Urals,
6 — western Siberia, 7 — Altai, § — Southeastern Siberia, 9 — Kamchatka, /0 — Primorye and islands of the Far East, 77 —
island of Hokkaido (west), 12 —island of Hokkaido (center), /3 — island of Hokkaido (east), /4 — island of Hokkaido (without
exact locality). Polar bear: 15 — Yamal, 16 — Taimyr, 17 — Siberia (northeast). Black is trigonide, white is talonide, gray is
hypoconide ridges, checkerboard is metaconide ridges. On the vertical axis is the value of the complexity indicator

MMCECIOT BBICOKHME ITOKAa3aTEC/IN YCIIOKHEHHOCTH. BHYTpI/I
OCTpOBa HECKOJILKO 000Co0IsII0TCS MEABEOIN, obuTaro-
e Ha 3amnanac, B CBA3M C HU3KMWUM 3HAYCHHUEM ITOKAa-
3aTCiId YCJIOKHEHHOCTH. B nenom menBenu Xokkaiino
110 YCJIOKHCHHOCTHU I'MIIOKOHMAA IIPEBOCXOAAT MaTeC-
PUKOBbBIC TTOITYJIALIMH.

Taxkxxe oOpaTHasi TEHASHLUS B YCAOXHEHUN m ]
HabJrogaeTcss B CTPOCHUM TUCTabHBIX TPeOHEel Me-
TakoHuaa. Y MatepukoBbix U. arctos HauboJiee yc-
JIOXKHEHHBIE MOP(MOTUTIBI TpeOHeit MeTaKOHMIa Xa-
paKTepHHI IJIs1 XKMBOTHBIX, obuTaromux Ha KaBkase,
eBporieiickoit yactu Poccuu u Ha Ypane. [unmokoHu-
JIbI C TIPOCTBIM CTPOEHUEM TIPeodIagaloT y MeaBenei,
Hacensiiomnx Kamyarky u 3anagHyto Cubupb. OnHa-
KO I0OCTaTOYHO BBICOKHUI1 TTOKAa3aTe/ b YCI0XKHEHHOCTU
UMeIoT MeaBeau, ooutawinue B [Ilpumopne. ¥V men-
Bemeit ¢ XoKKalimo AuUcTadbHbIE TPEeOHN METaKOHM-
Ia, B OTIMYKME OT OCTaJbHBIX MCCIETYEeMBbIX dacTei
3y0a, IMEIOT JOCTaTOYHO MPOCTOe cTpoeHue. BHyTpu
OCTPOBa HECKOJBKO 000CO0ISIOTCSI MeIBEAN, OOUTaI0-
1IMe Ha 3amaje, B CBI3U ¢ 00jiee BHICOKMM 3HAaUeHHUEM
rnokasaTesst ycaoXHeHHoCTH. B menom measenn Xok-
Kaii10 Mo yCJIOXHEHHOCTH AUCTAIbHBIX TpeOHel MeTa-
KOHMJIA YCTYMAIOT MaTePUKOBBIM TTOMYJISILIUSIM.

CyMmMmupysl mokaszaTeaud yCIO0XHEHHOCTHU IO Ka-
KIIOMY OTneny ml, Mbl MOXEM OLIEHUTb paclpese-
JIEHHE CpeaHero Oayuia 110 3y0y Cpeau MCCIeayeMbIX
BBIOOPOK (Tab:. 7, cpemHuii 6aju1 1o yacTtu 3yoa 1—4).
B MarepukoBbix nonyssiiusix U. arctos Hanbosee mpo-
cThie 3yObl BCTpeyarTcs y KMBOTHbIX Ha KaBkase
u B IIpuMopsbe, 6oJiee yCIOKHEHHBIE — B OCTAJIbHBIX
peruonax. Cpenu nonyisuuit U. arctos, oduTaiommx
Ha XOKKali10, HEeT CYIIECTBEHHbBIX pa3JIN4Uii 110 Cpe-
HeMy Oaylly yCIoXXHEeHHOCTH m1. MOXHO TOJIbKO OT-
METUTDh, YTO Yy MeIBeAei ¢ ocTpoBa XOKKaigo 3TOT
MokKasaTesib BhIle, YeM Yy MeJBeACH ¢ MaTepUKOBOIA
yacTu. Kak ObIJIO MOKa3aHo BHIIIE, HAOIIOJAETCS «OT-
pULaTeIbHAS KOPPEISLs», UM pa3HOHAIIpaBJIeHHAs
B3aMMOCBSI3b MEXIY YCJIOXKHEHUEM KOPOHKH 3y0a 10-
MOJIHUTEJIbHBIMU OYyTOpKaMU 1 YCJIOXKHEHUEM KOPOH-
KM JOTMOJHUTENbHBIMU TpebHssMu. C 3amana Ha BocC-
TOK HaOJI01aeTCsl yCaoKHEeHUe 3y0a, CBsI3aHHOE C Ha-
JIMYMEM AOTOJHUTEbHBIX OYTOPKOB, B TO BpEMSs Kak
B OTOM K€ HallpaBjieHUu HabJitogaeTcs ynpollieHue
KOPOHKM, CBSI3aHHOE C HaJluuueM rpedHeii. B cBsizu
C OTUM BaXXHO PacCMOTPETh CPEAHUI OasI yCIOXHE-
HUS 110 TPUTOHUAY Y TAJTOHUIY OTAEIBHO OT CPENHETO
Oajjia yCcaoXHEHUS MO rpeOHSIM TMIIOKOHUIA U Me-
TaKOHUJA. DTO TaKXKe OMpaBIaHO TeM, UTO U3-3a Ma-
JIOUUCJIEHHOCTH BBIOOPOK HEKOPPEKTHO OlLIEHWBATh
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Taomuna 8. CoOcTBEHHbBIE 3HAUEHUS [JITABHBIX KOMIIOHEHT
¥ UX O0ObSICHEHHAS JUCTIEPCUS

Table 8. Eigenvalues of the main components and their
explained variance

ImaBHag CobcTBEeHHOE O61mas
koMnoHeHTa (I'K) 3HaUYeHUE nucniepcust, %
K1 3214.29 81.29
K2 634.19 16.04
K3 89.44 2.26
K4 16.11 0.41

cpeaHuii 6ayls1 YCIO0XKHEHHOCTH MO 3yOy B OTCYTCTBUE
rmoxasaTeJieil Mo rpeOHsIM T'MITOKOHUAA U METaKOHM -
Jla B cllyyae ¢ BbIOOpKaMU ¢ ANTasl U 10ro-BOCTOYHOM
Cubupmn.

AHaIU3UPYys OTAEIbHO CTEIEHb YCIOXHEHHOCTHU
ml Oyropkamu (TaJOHUI W TPUTOHUI) U TPeOHIMU
(rumoKoHuaIa U METaKOHUIA) B UCCIIEIYEMbIX BHIOOP-
kax U. arctos, Mbl OTMeYaeM HaJWuue BbIPaKeHHOM
reorpa¢guyeckoil naMmeHYnBocTU. OHA 3aKJI04aeTcs
B ToM, uTto Ha KaBkaze u JanbHem BocToke Mensenun

IT'MMPAHOB u np. / GIMRANOV et. al

MMEIOT ¢JIa0b0 yCI0XHEHHBIE OyropkamMu ml, B oT/In-
Yype OT XKUBOTHBIX, OOMTAIOIINX B OCTAJIbHBIX paiio-
Hax EBponbl n A3uu (tabi. 7, cpenHuii 6ami mmo 1-2).
B npotuBomnonoxHocTh 3ToMy Ha KaBkase, B eBpo-
nefickoii vactu Poccum u Ha Ypasie MeaBenu nmme-
0T HanboJiee YCIOXKHEHHBIN TpeOHIMU TUTTOKOHUIA
1 MeTaKoHUga ml, B OTIWMYUE OT KMBOTHBIX, O0OU-
tatomux B Cubupu u Ha JanpHem Bocrtoke (tabm. 7,
cpennuii 6ann o 3—4). Cpenu nonyasuuii U. arctos,
obuTaoMX Ha X0KKai10, MOJOOHBIX 3aKOHOMEPHO-
CTeil B yCIIOKHEHHOCTU m1 He ycTaHOBIeHO. OQHaKO
coxpaHsieTcs 00111asi 3aKOHOMEPHOCTh pa3HOHAaIpaB-
JICHHOCTHU MPOLIECCOB YCIOXHEHUsT 3yba OyropkaMu
U TpeOHAIMU. MenBeau 13 LeHTPaIbHOM YaCTH OCTPO-
Ba XOKKaiifo UMEIOT HauMeHee YCIOXKHEHHbIE 3yObl
Oyropkamu, B TO BpeMsI KaK [IJisl HUX XapaKTepHa Hau-
0oJibllIasl CTeNeHb YCIOKHEHHOCTH 3yOOB IpeOHSIMU.

AHanu3upysl MaTpUlly MoKaszaTreseil YCI0XKHEHHO-
cti ml (Taba. 7) METoAOM TJIaBHBIX KOMITOHEHT, MbI
MOJIYYUJIM COOCTBEHHbBIE 3HAYEHUS TJIaBHBIX KOMIIO-
HEHT U ux aucnepcuu (tabdju. 8). Ha puc. 3 MbI Ha-
OJ110aeM AMCTAHIIMPOBAHHYIO OT MaTepUKOBBIX Oy-
PBIX MeABEACH TPyMmy OypbIX MeaBemeil XOoKKaimo

36
24
14
15<C>Ql3 12
T 112 T T T
—96 —80 —64 —48 —32
(@\]
S
a1
PC 1

@ — bypnlit MenBens ¢ MaTepuka
Il — Bypnlit MeaBens ¢ octpoBa XoKKaiiao
O — bBenblit Mmensenb

Puc. 3. Pacnpenenenue BbIOOpOK MenBeneit B mpoctpaHcTBe nepBbix ABYX ['K. Bypsiit MmenBens: 1 — KaBka3s ropHslii, 2 —
Kaska3s paBHuHHBII, 3 — CeBep eBporieiickoit yactu Poccuu, 4 — Ypai ceBepHblii U cpenHuii, 5 — 3anagHass Cuoupsn,
6 — IMpumopswe, 7 — Kamuatka, 8 — octpoB Xokkaiiio (3anam), 9 — octpoB Xokkaiino (ueHtp), 10 — octpoB Xokkaiino
(BocToK), 11 — ocTpoB XokKkaiino (6e3 TouHoro jokanurera). benbiit menBenb: 12 — fAman, 13 — Taiimbip, 14 — Cubupsb
(ceBepo-BOCTOK), 15 — CeBepHBbIit 1eMOBUTHII OKeaH (0€3 TOUHOTO JIOKAJIUTEeTa)

Fig. 3. Distribution of bear samples in the space of the first two PC. The black circle is a brown bear from the mainland, the
square is a brown bear from Hokkaido Island, the white circle is a polar bear. Brown bear: 1 — the Caucasus mountains, 2 —
the Caucasus plains, 3 — The North of the European part of Russia, 4 — the Northern and Middle Urals, 5 — western Siberia,
6 — Primorye, 7 — Kamchatka, 8 — Hokkaido Island (west), 9 — Hokkaido Island (center), 10 — Hokkaido Island (east),
11 — Hokkaido Island (without exact locality). Polar bear: 12 — Yamal, 13 — Taimyr, 14 — Siberia (northeast), 15 — Arctic

Ocean (without exact locality)

300JJ0TMYECKU U )KYPHA / RUSSIAN JOURNAL OF ZOOLOGY 2026 tom 105 Ne 8



MOP®OTHUITMYECKAA XAPAKTEPUCTUKA ITEPBOI'O HUKHET'O MOJIAPA /

129

MORPHOTYPIC CHARACTERISTICS OF THE FIRST LOWER MOLAR

(BrIOOpKM 1104 HOMepamu 8—11). JIorMdHO CMOTPUTCS
pacrnojioxeHue BrIOOpok ¢ KaBka3za (1 u 2), koTopbie
HamboJIee TUCTAaHIIMPOBAHBI OT OCTATEHBIX MATEPUKO-
BBIX MTONysiLuii. Beidopku ¢ eBpomneiickoit yactu Poc-
cuu (3) u Ypana (4) HaxoasTcs B HUXKHEN 4acTH IIpa-
BOTO ceKTopa rpaduka, Torma Kak Beioopku us Cu-
oupu (5), [Ipmmopss (6) n Kamuarku (7) B BepxHell
4acTU. DTO KOCBEHHO YKa3bIBAET HAa MEKTIOMYISII -
OHHbIEC pa3anyusl y OypbIX MeABeNeii B 1OJTOTHOM
rpamveHTe cpenbl. B 1menoM moaydyeHHbIe TaHHBIE CO-
JIACYIOTCS ¢ MOJIEKYJISIPHO-TEHETUYECKUMU U Kpa-
HUOMETPUIECKMMU JaHHBIMU, HA OCHOBE KOTOPBIX
MPOAEMOHCTPUPOBAHBI MEXIIOMYISILIUOHHBIE pa3Jiu-
yns y 0ypbeix Mmenseneit (bapsimraukos, 2007, 2010;
bapwiaukos, [Tyzauenko, 2009; Korsten et al., 2009;
Lindqvist et al., 2010; Hirata et al., 2013).

Panee Hamu n3ydyeHa MopdoTUIIMYecKass U3MEH-
yuBocTh 11-2, P4, p4, M1 u M2 y OypbIx MenBenei
(T'mmpanoB, Kocunues, 2017; Tumpanos, 2018, 2021,
2024). bpu1o yCTaHOBIIEHO, YTO HAMOOJIbIIAs YCIOXK-
HEHHOCTb 3y0OB XapakTepHa IJisi OypbIX MelBenei,
oburaromux Ha Xokkaiino. Ilo pe3ynbsratam HacToOsI-
el paboThl MOXKHO 3aKJIIOUMTh, YTO OTO CIPABEIIM -
Bo u s ml. Takke paHee HaM yaagoCh YCTAaHOBUTh
HEKOTOPYIO TeorpadiecKyio 3aKOHOMEPHOCTb B 13-
MEHUYMBOCTHU CTPOEHUSI KOPOHOK pe31oB ([1MmMpaHoB,
Kocunnes, 2017) u M2 (I'mmpanos, 2024) y U. arctos.
BoipakeHHbIe reorpacdryeckre 3aKOHOMEPHOCTU B U3-
MEHUYMBOCTU CTpOoeHMsI KOpoHOK P4, p4 u M1 y Oyprix
menBeneil He yctaHoBaeHbl (Iumpanos, 2018, 2021).
B ciyyae ¢ m1 MOXHO OTMETUTh Halmuue reorpadude-
CKOI U3MEHYUBOCTH.

Kaxk 0b110 ckazaHno Bolie, y U. arctos 3acukcupo-
BaHO 17% acuMMeTpUIHBIX MopdoTuroB ml (Tabi. 6).
Acummetpus B Tpuronumae cocrasuia 20.3%, B Tano-
Hune 2.8%, B rpe6Hsx Mmetakonuna 0.2%. Panee Hamu
oTMevaach O9eHb HU3Kas (MeHee 1%) cTereHb achuM-
MeTpuu B cTpoeHuu pesioB ([umpanoB, KocuHiies,
2017). Acummetpust B ctpoeHur M1 y OypbIx MenBeneii
He obHapyxeHa (I'mmpanos, 2021). OngHaKo cTeIeHb
acMMMeTpuu B cTpoeHUn M2 cocrtaBnsieT y U. arctos
1.4% (I'mmpanos, 2024). Camast BbICOKasi CTEIEHb
acCMMMETPUHU U3 BCEX paHee M3yuYeHHbIX 3y0OB OTMeue-
Ha 1151 P4 u coctaBnset 4.5%, Toraa Kak aCMMMETPUST
p4 nocratouyno ciabast u cocrasiser 0.8% (I'mMpaHOB,
2018). Takxum o6pa3om, 3auKCUpOBaHHASL HAMU CTE-
MeHb aCUMMETPHH B CTPOSHUH KOPOHKU m1 y OyphIX
MeInBeneit IBISIeTCST CaMOIt BBICOKOM M3 BCeX M3YYeHHBIX
3y0OB 3TOro BUJA.

byporo MenBenst MOXXHO 1OoCTOBepHO AuddepeH-
LIMpOBaTh OT OEJOro MeABensi Ha OCHOBE CTPOCHMUS
ml. uddepeHumnpyonMy Ipu3HaKaMy Ha TPUTO-
HUJE SBISIIOTCSI Pa3BUTBHINT METAKOHUIHBIM KOMILJIEKC:
MAaCCHUBHBINT METAaKOHWJ C HAIMIMEM METaCTUIUIOB
u Me3okoHuaa. AuddepeHINpPYOIIUMA TpU3HaKa-
MU Ha TAJIOHUE SIBJISIIOTCSl Pa3BUTbII SHTOKOHUIHbII

KOMILIEKC: MAaCCUBHBII SHTOKOHU, 1 1 pa3HOOOpa3HbIit
M0 CTPOEHUIO U KOJIUYECTBY BHTOKOHU 2 U TUTTOKOHY-
Juabl. Takke nuddepeHInpyOIM IIPU3HAKOM BbI-
CTymnaeT MHOTOYMCIIEHHOCTS (0O0JIbIIe OMHOTO) rpeOHeit
Ha BHYTPEHHEI YacTh TMIIOKOHU/A.

T'eorpacdmueckas nsmenunBoctb m1 y 6esioro measenst

B nanpasneHuu ¢ 3anana Ha BocTok y U. maritimus
TEHIEHUMI B YCIOXKHEHUU TPUTOHWIA HEe HAOJI0naeT-
cs. Mensenu, oduTatoinue Ha fIMase, HECKOJIbKO OTIU-
YaloTCS OT IPYTUX MEeHee YCIOXKHEHHBIM TPUTOHUIOM
(tabu. 7, puc. 2). Takxe y 6eoro MeaBeasi He HabJ0-
JaeTcsl TSHIEeHIUI B TeorpamnuecKoil I3MEHYNBOCTHU
tasionuaa ml. Measenu, oburaroniue Ha SIMmaie, B He-
3HAYUTETBHOI CTeTIeH! OTIIMYAIOTCS OT APYTUX MeIBe-
JIeii MeHee YCJIOXKHEHHBIM TAJIOHUIOoM (TadJ1. 7, puc. 2).
Hamu He ycTaHOBJIEHO KaKOii-1100 3aKOHOMEPHOCTU
y U. maritimus B U3BMEHYNBOCTU TpeOHell TMITOKOHWIA
u MeTakoHuga. Menenu, ooutaromue Ha Taiimbipe,
OTJIMYAIOTCS OT JAPYTHX OoJiee YCIOXKHEHHBIM TUITO-
KoHMIOM (Tabu. 7, puc. 2). MenBenu ceBepo-BOCTOKA
Cubupu HECKOJIBKO OTINYAIOTCS OT OCTAIBHBIX BBIOO-
POK YCJIOXXHEHMEM IrpedHeil IUCTaIbHOTO OTaeaa Me-
TakoHuaa (tadu. 7, puc. 2). B uenom (cpemHuii 6asn)
10 00IIeMY TTOKA3aTeNI0 YCIOXKHEHHOCTU BCEX OTIEIO0B
ml y U. maritimus ¢ $Imajia UMeIOT MeHee YCI0XKHEH-
Hble 3yObl (Tabj. 7, cpenHuii 6ami o 1—4). AHanusu-
pys OTHENBHO CTEINEeHb YCIOXHEHHOCTH m1 OyropkaMu
(TaJIOHUIT ¥ TPUTOHU/I) MOXKHO 3aKJIIOUUTD, UTO MEBE-
oy ¢ fIMajia UMeIoT MeHee YCJIOXKHEHHbIM m1 (Tad. 7,
cpenHuii 6aut mo 1—-2). Menenu ceBepo-BocToka Cu-
OUpU UMEIOT HECKOJILKO 00Jiee YCTOKHEHHbI IpeOHSsI -
MM TUTIOKOHMIIA 1 MEeTaKOHWAa M1, B OTIIMIME OT KH-
BOTHBIX, obuTatomux Ha Amane u Taiimbipe (Tadn. 7,
cpemHuii 6amt 1mo 3—4).

AHaIu3upysl MoKa3aTelu yCIOXKHEHHOCTH m1 Me-
TOIOM IJIaBHBIX KOMITOHEHT, Mbl Ha0Jt0naeM 3Ha4u-
TeJIbHOE (MakCUMaJIbHOE) 000CcOo0IeHe, TUCTAHIUPO-
BaHMe BbIOOpOK U. maritimus (12, 13, 14, 15) ot BbIOO-
POk Oyphix MenBeneii (puc. 3). DTo CBSI3aHO B EPBYIO
oyepenb Co 3HAUYUTEIbHOU pa3HULIe B cTpoeHUr ml
MEXIy BUgaMu. BHyTpu cBoeii TpyIIbl BBIOOPKY O€JTbIX
MeIBeNei pacmonararoTcss O4eHb OJIM3KO W MOYTHU paB-
HOYAQJIEHHO APYT OT Apyra. OTOoT (aKkT HAIpsIMyIO CBSI-
3aH C HU3KOH U3MEHUMBOCTBIO M1 y OeIbIX MeaBeneii.
[MosyyeHHBIe TaHHBIE COTJIACYIOTCSI C MOJIEKYISIPHO-
TeHETUYECKUMU TaHHBIMU, COTTIACHO KOTOPBIM Y OeJTbIX
MeIBEeIe MEXTIOMYISLIMOHHbIE PA3IUYUs U U3MEHY M-
BOCTb noctatouyHo Hu3kue (bapeinukos, 2007; Hailer
et al., 2012; Wiig et al., 2019; Clendenin et al., 2025).

Hamu u3ydyeHa mopgorunuyeckass uI3SMEHUYMBOCTh
[1-2, P4, p4, M1 u M2 y 6enbix menBeneii (IumMpaHoB,
Kocunues, 2017; Tumpanos, 2018, 2021, 2024). bruio
YCTaHOBJIEHO, UTO CPEIU BEPXHUX Pe31I0B HAUOOJIbIIUM
ycinoxHeHueM ominyaercs I1 y MeaBeneit, oOMTarommx
Ha ceBepo-BocToKe Cubupu. IepBoiii HIDKHII pe3eln
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il HeckonbKo yciaoxHeH y U. maritimus, oOUTAIOIINX
Ha fmane. Bropoii HI>KHUI pe3el i2 1 TpeTuid HYKHUI
pesell i3 UMEeIOT TeHICHLUIO K YBEJIMUEHUIO YCIOXKHEH-
HOCTHU C 3amaga Ha BocTok. Cpenay IMpeMoJIsipoB Hau-
Oosiee ycnoxHeHHble P4 xapakrepHsbl st U. maritimus
obuTaronux Ha Talimeipe, a p4 — ns U. maritimus oou-
TalolMX Ha ceBepo-BocToke Cubupu. Hauboiee yc-
JIOXHEeHHBI M1 yale BcTpevyaeTcs y OebIX MeaBeaci
SIMana, a HauMeHee YCJIOXKHEHHBIN — y OebIX Me/iBe-
neit Taitmbipa. Kakux-n1m6o pa3nnauii B yCIOXKHEHHO-
¢t M2 cpenu BbIOOPOK OeNibIX MeBeeli He HabJtoaa-
eTcsl. B paMKax HacTOsIIIEro UCCaeI0BaHUSI OTMETUM
TOJIBKO, 4TO U. maritimus obutaromue Ha fmane, nume-
IOT MeHee ycJIoxXHeHHbII m1. Takum oOpa3oM, MOXHO
KOHCTaTUpPOBaTh OTCYTCTBHUE OOIIEi 3aKOHOMEPHOCTEM
B YCJIOXKHEHHOCTHU M3YYeHHbBIX 3y0OOB Y O€JIbIX MeIBEICHA.
11 5TOTO BMIA XapaKTepHBI CJIa0ble pa3andmsI ITOKa-
3aTesIsl YCAOXKHEHHOCTH MEXIY peTMOHAMMU 10 OTAEIb-
HBIM 3y0aM.

Kak 6b110 ckazano Bboiie, y U. maritimus 3apuk-
cupoBaHo 0.4% acuMMETpUYHBIX MOP(HOTUIIOB Ml
(Taba. 6). AcuMMeTpusT y 3TOro Buaa HaOIIOgaeT-
cs ToJibKO B Tpuronume ml. PaHnee HamMu oTMmeua-
JIMCh OYeHb HU3Kas (MeHee 1%) cTereHb aCUMMETPUM
B CTpOEHUU pe3loB y 6esoro Measens (ImmpaHos,
Kocunues, 2017) 1 oTCyTCTBHME aCUMMETPUU B CTpOE-
Huu M1 (I'umpanos, 2021). OgHako cTerneHb acuMMe-
TpuHU B cTpoeHn M2 coctasisiet y U. maritimus 6.7%
(Tumpanos, 2024). Camasi BbICOKasi CTelieHb aCUMMe-
TPUM U3 BCEX paHee U3YyYeHHbIX 3y0OB OTMeUeHa s
P4 u cocraBiser 23.0%, Torma Kak acuMMeTpUst p4 10-
ctaTouHo ciabast u cocrapisieT 0.5% (I'mmpanos, 2018).
OTMeTuM, YTO CTEIIeHb aCUMMETpUM B cTpoeHun P4
u M2 y U. maritimus npeBbliiaeT TakoByto y U. arctos
ouTy B 5 pa3. Pe3ynbraThl HACTOSIIETO UCCIENOBaHMSI
TTOKAa3bIBAIOT OOPATHYIO CUTYAIIMIO: CTETIEHb aCUMME -
Tpuu B ctpoeHur ml y U. arctos mpeBhIIaeT TAKOBYIO
y U. maritimus ioutu B 43 pa3a.

benoro mensenst MoxkHO AOCTOBEpHO AuddepeH-
LIMPOBATh OT OYpOro MeaBesl Ha OCHOBE CTpoeHMsT ml.
HuddepeHuupyoMMy Npu3HakaMy Ha TPUTOHUIE
SIBJISIIOTCSI PEAYLIMPOBAHHbIN METAKOHUIHBIN KOMILIEKC
(MajieHbKMIT METaKOHMI, MHOTJA C OMHUM METaCTUJIU-
JIOM) Ha (hOHE MAaCCUBHOTI'O, YBEJIMUEHHOTO MPOTOKOHU -
na. AnddepeHunpyonMu mpu3HakaMy Ha TaJIOHUIE
SIBJISIIOTCSI PEAYIIMPOBAHHBII SHTOKOHUIHBIM KOMITIIEKC
(MayieHbKUit SHTOKOHU] 1, MTHOTIA C OMHUM MaJIeHbKUM

IT'MMPAHOB u np. / GIMRANOV et. al

SHTOKOHMAOM 2) 1 He 0ojiee OMHOTO I'PeOHST HA BHY-
TpeHHel MOBEPXHOCTH TMITOKOHHUA.

3AKJIIIOYEHUE

st mepBOro HUKHero mMoJsipa ml Oyporo u 6emo-
ro MeIBeAeii BbIIEJeHO 1 ONrcaHo 9 mpu3HaKoB, 00-
JIaalolIuX U3MEHUYMBOCThIO. K TAKOBBIM OTHOCSITCS
MaCCUBHOCTb ITPOTOKOHM/IA, Pa3Mep 1 YUCJI0 OYTOpKOB
Ha METaKOHMJIe, MACCUBHOCTh (Pa3BUTOCTh) METaKO-
HUJIHOTO KOMILUIEKCa, HaJIu4ie ME30KOHUIA, pa3Mep
U YKCJIO OYTOPKOB HA YHTOKOHMU[IE, MACCUBHOCTH (pas-
BUTOCTb) SHTOKOHUJIHOTO KOMILJIEKCa, HaJTU4Ine TUII0-
KOHYJIMJIOB, KOJJMYECTBO JUCTATbHBIX TPeOHEl MeTaKOo-
HUIA U KOJIMYECTBO BHYTPEHHUX TPEOHEI TUITOKOHKIA.

Y ml U. arctos Mbl OTMEUYaeM HaJIMUMe BbIpaKeHHOM
reorpacduyeckoii usmeHunBoctu. Ha Kaskase u Jlanb-
HeM BocToke MenBenu MMeroT ¢jiabo YCIOXKHEHHbIE
OyropkamMu ml, B OTIMYME OT XMBOTHBIX, OOUTAIO-
IIMX B OCTaJibHBIX paitoHax EBpomnbl u A3uu. OgHako
Ha KaBka3se, B eBponeiickoit yactu Poccuu u Ha Ypa-
Jie MelIBeIM UMEIOT HanboJjiee YCIOKHEHHBIN TpeOHsI-
MM TUMOKOHMIA U MeTakoHuaa m1. [Tonmynsuuu 6ypeix
menBezaei, oouTarone Ha XOKKaiao, pa3indyaloTcs
no crpoeHuio ml. MenBeau U3 LEHTPaJIbHON YacTU
0oCTpoBa XOKKai10 UMEIOT HAUMEHEE YCIOKHEHHbIE
3y0Obl OyropkaMu, B TO BpeMsl KakK JJIsi HUX XapaKTep-
Ha HauOoJIblIasl CTeNeHb YCIOXKHEHHOCTHU 3y00B rped-
HaMu. Y U. maritimus BeIpaxkeHHOU reorpagudecKoi
M3MEHYMBOCTHU B CTpoeHMU m1 He HaOmomaeTcs. s
U. maritimus XapakTepHa HU3Kass MOP(POTUITNYECKAsI
U3MEHYMBOCTh ml.

Byporo menBenst MoXXHO mocTOBepHO nuddepeH-
LIMPOBATh OT OEJIOTO MeJBesl Ha OCHOBE CTpoeHus ml.
VY 3THX BUIOB B 3HAYMTEIBHOM CTENEHU Pa3IMYaloTCs
CTPOEHUE METAKOHUIHOTO Y BHTOKOHUJIHOTO KOMILJIEK-
COB, a TaKKe KOJMUYECTBO rpedHeli Ha BHYTpeHHel ya-
CTY TUTIOKOHU/IA.

Mensenssm U. maritimus CBOCTBEHHA pPEmyKIIUS
3JIEMEHTOB KOPOHKM BCEX 3yOOB, CBSI3aHHASI C UCKITIO-
YUTEIbHBIM XUITHUYeCTBOM. HIVKHMIT niepBbIil MOJISIP
ml He SIBIsIeTCS UCKIIIOYeHEeM. 3y0 yTpaunBaeT B Iep-
BYIO O4YepeIb BTOPOCTEIIEHHBIE 3JIEMEHThI: KOJIMUECTBO
OYyropkoB Ha METAaKOHUIE U SHTOKOHUIIE, TUIIOKOHY-
JIMABI U TpeOHU rurokoHuaa. Hapsiny ¢ atum y 6eyoro
MeIBesT yBeJIMUMBaeTCsl MPOTOKOHMI. Bee 3Ti mipu3Ha-
KM IeMOHCTPUPYIOT TEHACHIINIO K TUIIEPKAPHUBOPUU.
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