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VIK 574.3

IKOJIOI'O-BUOJIOI'MYECKHUE OCOBEHHOCTHU U PACITPOCTPAHEHUE
OPXWJIHBIX (ORCHIDACEAE) B 3ATIOBETHUKAX 3ABAMKAJIbS
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B crartbe aHaNM3MPYIOTCS OCHOBHBIE YEPThl LIEHOMOMYJISIMH M OCOOCHHOCTEH pacHpOoCTpaHCHHS
BUIIOB ceM. Orchidaceae B 3alalikanbe. BbIABIEHO BHJOBOE pa3HOOOpa3We OPXUIHBIX M HX
(duTOLIEHOTHYECKAsT TMPUYPOUCHHOCTh B 3alloBelHMKAax 3al0aiikanbs. JlaHa XapakTepuUCTHKA
nexHomonyysimuii - (Ha  mpumepe  poma  Cypripedium). CocTOSIHME TIECTH — MCCIIEMOBAaHHBIX
LIEHOMOMYJIAUKA OalIMaykoB TOBOPHT 00 WX YCIEIIHOM pPa3BUTHH, O YEeM CBUICTEIbCTBYET
npeodjaaHie BUPTMHWIBHBIX M TI'CHEPaTHBHBIX OCOOEH M, KakK CJICICTBHE, IPABOCTOPOHHHUX
OHTOIEHETUYECKUX CIEeKTPoB. COCTaBICHbBI KAPTOCXEMbI BEICOTHOI'O PACIIPOCTPAHEHHUS OPXUTHBIX IS
HCCIIEyeMOH TEPPUTOPUHU. AHAJIM3 KapTOCXEM PacClpOCTpaHCHMsI BUJOB, 3aHECEHHBIX B KpacHyro
KHHTY, 110 TEPPUTOPUH 3aITOBETHUKOB 3a0aifKabs TOBOPUT O PUYPOUESHHOCTH OOJIbIICH YaCcTH BUIOB
K KPYITHBIM peKaM, TJIc¢ UMEETCS JOCTaTOYHOE YBJIaKHEHUE.

Kurouesvle crosa: neHononynsnus, GUTOLEHOTHYECKAs IPHYPOUEHHOCTD, 3abaiikanbe, Orchidaceae,
BBICOTHOE PaCIPOCTPaHEHHE.

DOI: 10.24412/2542-2006-2021-4-5-31

Lenbto uccnenoBanHus SBISETCS BBISBICHHE OCHOBHBIX YEPT LIEHOMOMYISIUN U 0COOEHHOCTEM
pactipoctpanenusi BUI0B ceM. Orchidaceae B 3abaiikanbe. JIJIs MOCTHOKEHHS TEHA TTOCTABJICHO
HECKOJIbKO 3a/1a4:

1. Onpenenuth BUAOBOE pazHOOOpazue OPXUIAHBIX U (PUTOLEHOTUYECKYIO MPUYPOUYCHHOCTH B
3al0BeIHNKaX 3a0aiKaibs.

2. JlaTtb XapakTepUCTUKY LeHomomyasuui (Ha npumepe pona Cypripedium): 4ACICHHOCTh U
BO3PACTHYIO CTPYKTYpY.

3. CocTaBUTb KapTOCXEMbl BBICOTHOTO PACIPOCTPAHEHHsS] OPXHMJHBIX MJIs HCCIEAyeMOM
TEPPUTOPHUH.

4. DBbIABUTH OCHOBHBIE 9KOJOT0-OMOJOTHYECKHE OCOOCHHOCTH M OCHOBHBIE YEPTHI
pacipocTpaHeHus: OPXUIHBIX B 3aMIOBEHUKAX 3a0aiiKabsl.

CemeiictBo Orchidaceae siBnsieTcs OHUM U3 CaMbIX MHTEPECHBIX CPEI MOKPHITOCEMEHHBIX B
CHIIy UX 0COOEHHOCTel OMOJIOTUU M aHTPOTIOTEHHOMN YsI3BUMOCTU. MHOTHE BHJIBI 3TOTO CeMecTBa
SBJISIOTCS PEAKUMHU, YaCTh U3 HUX 3aHeceHa B KpacHble KHUTH pa3HbIX PAHTOB.

Tepputopuss  3abaiikanbsi  OTIWYAaeTCd  CBOCOOpA3HBIMH  MPUPOTHO-KIMMATHYECKUMU
yCIOBUSIMU (pe3KO KOHTHMHEHTAJIbHBIM KIMMAaTOM, BIIMSHUEM o3epa baiikan, oporpadudeckumu
OCOOCHHOCTSIMU U Jp.), KOTOPBbIE CO3/al0T Crelu(pUIecKre MECTOOOUTAaHUS JUIsl TMPOU3PACTAHUS
BUIIOB ceMelicTBa Orchidaceae. Kaprocxema uccnenyemMoil TEppUTOpUH ¢ 0003HAYEHHBIMH Ha HEH
3arOBEIHMKAMU MPUBEJICHA HA PUCYHKeE 1.

OpxugHble — KpyIHeniee cpeu 0JHOA0IbHBIX PACTEHU CEMENCTBO, HACUUTHIBAIOIIEE OKOJIO
750 pomoB u ot 20000 mo 25000 BumoB (Dressler, 1981), a mo HEKOTOpPBIM AAaHHBIM, TOPA3I0
6ombire — 1o 800 pomos u 35000 BumoB (BaxpameeBa, 1991).

[IpeacraButenn 3TOro cemeictBa — KOCMOMOJUTHL. OHM BCTPEYAIOTCS MMOYTH BO BCEX
MPUTOAHBIX s oOuTaHus pacTeHuii oOnactsax 3emiu, oT llIBermu w Ansicku Ha ceBepe 10
OraenHo#t 3emin U CyOaHTapKTUUYECKOTO ocTpoBa Makkyopu Ha tore. Ho OONBIIMHCTBO M3 HUX
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6 9KOJIOT'O-BUOJIOTUYECKUE OCOBEHHOCTHU U PACITPOCTPAHEHUE OPXUJIHBIX

COCPEIOTOYCHO B TPOMMYECKUX IIMPOTAX, 0COOEHHO B Tpormmdeckoil Amepuke u FOro-BocrouHnoi
A3zuu. 31ech, B 001aCTSIX C KOPOTKUM CYXHM CE€30HOM M BBICOKMM YPOBHEM OCAJIKOB OHU HAXOJST
Hanbosiee OyaronpusATHBIE YCIOBHS IS CBOETO pocta. B ymepeHHOM mosice (iopa OpXUIHBIX
ropa3no OemHee, YeM B TPOIMUYECKHX IMUPOTax. Tak, Ha yMepeHHble MmMUPOThl CeBEpHOTO
MOJTyIIApHs. MPUXOIUTCS TOJbKO 75 pomoB (10% ot obmero komudectsa) u 900 BumoB (4.5%)
(OKusub pacrenuii, 1982).

N 8 N
xepruHckuin
3anoBeaHUK
‘ 51 "o Bapry3uHckuin
N 3anoBeaHuK
o / N
ekt sh 3
N "7
Mo L de
Bankansckuin
3anoBeaHuK
. Sources Esn, HERE, Garmin, Indermap, increment P Corp . GEBCO
0 40 80 160 240 320 U FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL ance
T N KM Survey, Esn Japan, MET) Esn China (Hong Kong), (¢) OpenStreetMap
contridutors, and the GIS User Community

00" & 108" € wWE 192" €

Puc. 1. OGcnenoBaHHbIe yYaCTKH HA KapTOCXEMe.

B nacrosimee Bpems Ha teppuropun Poccun npouspacraer okoso 130 BunoB opxuuei ns 42
poroB. Pactyr oHum moutH moBceMecTHO (3a wuckmoueHneM Kpaiinero CeBepa) B caMbIX
pa3sHOOOpa3HBIX JKOJOTMUECKUX YCIOBUSAX. MHOrue BHABI HUMEIOT OOIIMpHBIM apean H
BCTPEYAIOTCS B Pa3HOOOpA3HBIX THUIAX (PUTOIIEHO30B, 3HAUUTEIBHO MEHBILE CPeld HHUX BHUJOB C

OKOCHUCTEMBI: OKOJIOT'UA 1 AMHAMUKA, 2021, Tom 5, Ne 4



JUKAPEBA, TAPACOBA 7

y3KOH (UTOIEHOTHYECKOW MpHuypoueHHOCThIO (BaxpameeBa u nap., 2014). Takconommueckoe
paszHooOpa3ue opxuaHbIx oTMeueHo Ha JlanmbHeM Boctoke (65 BumoB u3 33 ponoB) u Ha KaBkase
(50 BumoB u3 19 ponoB), Tak Kak 3TH TEPPUTOPUU MAKCUMAIBHO MPUOJIMIKEHBI K FOr0-BOCTOYHOMY
¥ MaJI0a3uaTCKOMY LIEHTPY BHIOBOTO pa3HOOOpa3usi OpXUAHBIX (ABEphsHOB, 1991).

OpxuaHbIE MOKHO OTHECTH K T€MUIBPUTPOIIHBIM pacTeHUsIM. OHU JTIOBOJIBHO YyBCTBUTEIBHBI K
[IOYBEHHBIM, LEHOTUYECKUM M MHUKPOKIMMATUYECKHUM YCIOBUSAM. bBOJBIIMHCTBO  BHJIOB
MPUYPOYCHO K ONPEICIICHHBIM JKOJIOTHYecKuM ycioBusM obutanms (Ilepebopa, 2002). Ho,
HECMOTpsl Ha 3TO, INPOU3PACTAIOT OPXUAHBIE MOYTH BE3/E: OT CKIOHOB CaMbIX BBICOKHUX TOp 10
JIECHBIX IPOCTOPOB paBHUH; OT OOJIOT U BOJOEMOB JI0 CyXUX CTENEell M IYCTHIHHBIX Oa3HCOB.
BonbmmHcTBO OpxuaHbIX He moaHuMaroTcs Bbime 2000 M Hax ypoBHEM MOPs, HO HEKOTOPHIE
BCTPEUAIOTCs y BEpXHEH TpaHUIbl Jieca W Jaxke nocTuraroT BeIcOThl 5000 M Haj ypoBHEM Mops
(OKusup pactenuii, 1982). IlepBUuHBIM MeCTOOOMTAaHHMEM HA3EMHBIX OPXUIHBIX CUUTAIOTCS
TEHHUCTBIE WM CBETJIbIe BiaxHbie jeca (ABepbsHOB, 1991). Ha Tepputopun Poccum nambomnee
ONMU3KM K 3TOMY THIy PacTUTEIbHOCTH — XBOMHO-IIMPOKOJIUCTBEHHbIE jeca [lanbHero Bocroka
(Tarapenko, 1996). MHor1e BUABI OPXHUIHBIX BOJIOIMOHHO CBSA3aHbI C MOXOBBIMH CyOCTpaTamMu
BCJIE/ICTBHE Iepexoja OT SMU(UTHOrO K BTOPHMYHO Ha3eMHOMY cyilecTBoBaHHIO (Baxpameesa,
1991). [upora 5KOJOTMYECKON AaMIUIMTYIbl BHUAOB OPXUAHBIX, KaK IpPaBWIO, HE CBSI3aHA C
pasmepamu apeana (Tarapenko, 1996).

Ha Tteppuropun Poccum opxuaHble BCTpedyaroTCsl MPAKTUYECKH BO BCEX MPUPOIHBIX 30HAX, OT
TYHJIpbl Ha CEBEpE JI0 3aCYLUIMBBIX CTEMHBIX U MOJTYMYCTHIHHBIX TEPPUTOPUH Ha tore. B ropax onu
MOTYT MPOU3pACTaTh BO BCEX IMOSCAaX PACTUTEIBLHOCTH, OT MOJHOXHUS /10 CyOaNbIIUHCKOTO Mosca.
BonbIMHCTBO BHJOB NPUYPOUYEHB! K 30HAIBHOM PAaCTUTEIBHOCTH, JAOBOJBHO MHOIO OPXHIHBIX
BCTPEYAETCS B MHTPA30HAIBHBIX TUIAX PACTUTEIbHOCTH (00s0Ta, conoHubl M ap.). Cpeau
OPXUIHBIX YMEPEHHOro KJMMara IpeoOnajaroT JECHbIE PACTEHHs. JTO CBUAETEIBCTBYET O TOM,
YTO UMEHHO IOJ] TI0JI0IOM JIeca CO3/Aal0TCsl ONTUMAJIbHBIE YCIOBHS JUIsl YCIIEIIHOTO CYILECTBOBAHUS
U COXPaHEHMs] MHOTUX BHMJIOB OPXHUJEH 30HBI YMEPEHHOIO KJIMMaTa. DTO MOIYT ObITh pa3iU4HbIE
TUIBl JleCa C OJHOPOJAHBIM COCTaBOM WM CMEIIAHHBIE: COCHOBBIE, JIMCTBEHHUYHBIE,
MEJIKOJIMCTBEHHBIE, Pa3pekeHHble TEMHOXBOIHbBIC, HNIMPOKOIMCTBEHHbIE M CMELIAHHbIE XBOWHO-
MEJIKOJIMCTBEHHBbIE Jieca. [IpeoOnanaronue nopoasl 1€peBbEB TAKKe MOTYT ObITh pa3jIMYHBIMU, B
3aBUCUMOCTH OT perruona (Baxpameesa u np., 2014).

ITockonbKy /U OPXUAHBIX XapakTepHa ci1adas KOHKYpPEHTHasl CIOCOOHOCTb 110 OTHOLLEHHIO K
JPYrUM BHJIaM pacTE€HU, UX MOMYJISILUU JOBOJIBHO PEAKO JOCTUraloT BBICOKOH umcieHHocTH. [lo
9TOM JK€ MpUYMHE HUX J0JI1 B CJIO0XKEHUU (UTOLleHO3a OOBIYHO He3HauuTedabHa. OJIHAKO B
HEKOTOPBIX CIIy4yasX OT/ENbHbIE BHJBI MOTYT CTAHOBUTHCS CyOJOMHUHAHTAaMU B PACTUTEIbHBIX
cooluecTBax M KpaiiHe peiako — nomunupyloT B Hux (Cypripedium guttatum’, Dactylorhiza
urvilleana u npyrue Bunsl; Baxpameea u np., 2014).

CemeiictBo  Orchidaceae 3acnyxuBaeT 0cO0Oro BHHMMaHUS B BOIIPOCaX COXPAHEHUS
O61opa3zHOo00pa3ns, MHOTHE IPEJICTABUTENIN KOTOPOTO HAXOJATCS IMOJ YrpO30H HCUE3HOBEHMs, HeE
TOJIBKO OJlarofapsi yCHJIGHUIO AaHTPONOICHHBIX BO3JEHCTBUH, HO M B CHIIy OCOOEHHOCTEH HX
Oouonoruu u HKoJoruu. OHHU, O€3yCIOBHO, HYXKJAIOTCS B OXpaHE Ha pasHBIX YPOBHSAX:
MEXAYHapOAHOM, TOCYOAPCTBEHHOM M peruoHalbHOM. He ciydaliHO Bce npeacTaBUTENN
cemelicTBa BKiItoueHs! B [Ipunoxxenue 11 Konsenmu o mexynapoanoit roprosie CITES (2009).

B EBpone Buasl, TpeOyrolye cHelMaIbHBIX MEp OXpaHbl, BKIOUeHbl B [IpunoxeHus k
bepuckoit xonsenuuu (Bern Convention, 1979), B Tom uncne B [Ipunoxenue I (Bern-1) Bouuim
BUJBl pacTeHMH, TpeOyroume cTporux Mep oxpanbl. Cpean HUX 9 BHIOB OpXUIHBIX,
npouspacratomiux B EBpomneiickoit Poccun u Ha Kaskaze: Cephalanthera floribunda, Cypripedium

! Tatunckue naspamms pacrenuii nansl o padore C.K. UepenanoBa «Cocynucteie pactenust Poccuut 1 conpenenbHbIX
rocynapeTs» (1995).
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calceolus, Himantoglossum caprinum, Liparis [deselii, Ophrys oestrifera, O. taurica, Orchis
provincialis, O. punctulata wu Steveniella satyrioides. ]IBa W3 3TUX BHJOB BKJIIOYCHBI TaKXKe B
JIMpeKkTUBBl MO OXpaHe MPHUPOJHBIX MecTooOuTaHWi aukoi ¢dayHel U ¢uopel — Cypripedium
calceolus n Liparis loeselii (Bapnbiruna, 2008).

B 1997 r. B mexxaynapoausiii ciicok MCOIT (ThelUCN RedList) ObII0 BKITIOYEHO TOJIBKO 5
BHJIOB OpXumgHbIX w3 Hamed ¢uopel (Cypripedium  yatabeanum, Neottia ussuriensis,
Himantoglossum formosum, Ophrys caucasica u Ophrys oestrifera).

B Kpacuyto kuury Poccuiickoit ®enepauuu (2008) BxmroueHbl 66 BuaoB opxuzaei. Ilo
cpaBuennio ¢ Kpacnoit xumroii PCOCP (1988) B Hee nmobaBmioch 22 Buaa, B TOM 4YHCIeE, 2
SHJIEMHKA U 7 BHJIOB, KOTOPbIE BCTpeyaroTcs B Poccun M 04HOM M3 compenesbHbIX CTpaH. BHOBb
BKIIOUEHBI Traunsteinera sphaerica, Gymnadenia odoratissima w Cypripedium ventricosum.
Kpome Toro, moGaBneHbl BHIbI, HalJEHHBIE HAa TEPPUTOPHH POCCHUHM OTHOCHUTENFHO HEIAaBHO —
Cephalanthera erecta w C. floribunda, wnu mnpouspacTaHUE KOTOPBIX TMOJATBEPXKICHO IOCIE
JUINTENbHOrO Tepuoaa ux otcyrctBust (Neottia ussuriensis). Bcero B KpachHyro kuury P®
BKJIIOYEHO 25 NalbHEBOCTOYHBIX BHJIOB, 22 BHAA C KaBKAa3CKUM apeajioM; TOJIBKO 3 BHUIA C
€BpONeicKUM apeasioM U 16 — pactynux B EBpone n A3nn, 8 U3 KOTOPBIX C HIMPOKUM apeajoM
(BaxpameeBa u nap., 2014). B mocneanee Bpems B Poccum akTHBHO HIIET MPOIECC CO3JAHUS
peruoHaNbHBIX KpacHBIX KHHUT, YTO IMO3BOJISET 0OOOIINUTE JAHHBIC O COCTOSTHUH TOIYJISIIUN PEIKIX
OPXHJTHBIX.

Ha mHorux oco6o oxpansiembix npupoansix tepputopusix (OOIIT) nmpouspacrator penkue u
WCYe3aoNINe BUJBI PACTEHUI, BCTPEYAIOTCS PEIKHE PACTUTENBbHBIE COOOIIECTBA WM MPUPOIHBIC
KoMILIeKchl. Kak Mokas3pIBaeT OMBIT, JIy4llle BCEro HAa TOCYJapCTBEHHOM YpOBHE OOecreunBaeTcs
OXpaHa BHJOB B 3alOBEJIHUKAX, OJHAKO OpXUIHBIE TMPEACTAaBICHbl HA HX TEPPUTOPUHU
HEJOCTAaTOYHO: HECMOTpS Ha TMpPUMEHSEMbIE Mephl OXpaHbl, YHCIEHHOCTb ILIEHOMOMYISIUI
HEKOTOPBIX BHUAOB OpXHWAHBIX cHWkaercsa. [lo manueim T.U. Bapawsirunoit (2003), dncineHHOCTH
ueHononysuuit Cypripedium calceolus BO MHOTMX 3alOBEIHHMKAX COKpATHJIACh, YMEHbBIINJIOCH
YUCJIO MECTOHAxXOXJeHuu Liparis loeselii. Ilpn 3TOM HEKOTOpBIE CYOIHIEMUKH W APYTryUe BHJIBI,
HMEIOIINE OrpaHuYeHHOe pacrnpoctpanenue B Poccuum (Cypripedium shanxiense, Chamorchis
alpina, Dactylorhiza euxina W 1p.), HE OXPAHIIOTCA B 3alOBEIHUKAX, JJIsI HUX HEOOXOJAMMO
oAOUpPaTh MOAXOSIINE YYaCTKU JUIsl OpraHU3aliy 3al0BETHUKOB (TaM, I/ie 3TO BO3MOXKHO) HIIU
(dhenepanbHBIX U PErHOHAIBHBIX 3aKa3HUKOB M MMAMITHUKOB ITpUpo Il (Baxpameesa u ap., 2014).

Bo MHOrHX cTpaHax HOMHMO OXPaHbI UCIIOJIB3YIOT U Pa3InYHbIE CIIOCOOBI COXPAHEHUS PEIKUX
BUJIOB opxuaHbIX. B 6oTanmueckux cagax Poccum BoipamuBatorcs Oosiee 60 BUIOB OPXUIHBIX
pupoaHOH (iopsl. [TonbITKH pa3MHOXKEHUS OPXUICH B KylIbType BeayTcs JaBHO. B Hamiell ctpane
co3garoTcst U paszBuBaroTcs 1eHTphl (B Cankrt-IlerepOypre, ExatepunGypre, Mockse, Hiknem
Hosropone u 1p.), TA€ OpXWIHBIE BBIPAIIMBAIOTCS HA MHUTATENbHBIX Cpelax, Kak Ipu
MpOpAIUBAaHUN CEMSH, TaK U B BUJE KyIbTyphl TKaHel. [lepecaska KIOHMpPOBaHHBIX PACTEHHUH B
MPUPOAY HEXenareabHa, T. K. MPU 3TOM IPOUCXOJUT HE TOJNBKO OOEIHEHHWE TEeHEeTHYECKOTO
pazHooOpa3usi BUAa, HO U CHW)KEHHE YCTOMYMBOCTH CO3JMaHHBIX momynsuuii (BaxpameeBa u ap.,
2014).

Takum 00pa3oM, TaKCOHOMHUYECKOE pPa3HOOOpa3ne M HKOJIOT0-OMOJIOrMYECKHEe OCOOEHHOCTH
OPXHJIHBIX OMpPENENSIIOT JOCTaTOYHO HIMPOKOE UX PACHPOCTPAHEHHE MO TEPPUTOPUU 3EMHOTO
mapa.

Oco0asi «IIaCTUYHOCTBY OHOJIOTUU M DKOJOTHUU OPXUIHBIX TO3BOJIIET UM 3aHHMATh Camble
pazHooOpa3nble MectooOutanus. Ho, HecMoTps Ha 3To, BuUABI cemeiictBa Orchidaceae
MPEJICTaBISAIOT CcOo00M OAHY U3 HauOoyiee YSI3BUMBIX TPYII pacTeHHid, KoTopas TpeOyer
MPUCTAIILHOTO HU3Yy4YeHHUS HUX 3KOJOro-OMOJIOTHYECKUX OCOOEHHOCTEH, B CBSI3M C BOIPOCAMHU
OXpaHBI.

Jlannast paboTa OyaeT moje3Ha Mpu JadbHeHIeM U3yUYeHUH U TJIaHHPOBAHUH MEPOTIPUATHH TIO
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OXpaHe OPXUIHBIX Ha TeppuTOpUH balikanbckoro, baprysunckoro u J[XKEpruHCKOro 3ar0OBEIHUKOB:
JaHbl 0COOEHHOCTH MPUOANKATLCKUX OPXUAHBIX, X pa3HO0Opa3ue U BHICOTHOE PAaCIpOCTPaHEHHUE.
JlaHHBIE 110 COCTOSIHMIO LICHONONYJISIIMM BUAOB OPXUIHBIX HEOOXOAMMBI [UIl YTOYHEHHS
ocobenHocreil oxpansembix o0bekroB Ha OOIIT m wmx kareropuid B KpacHbIX KHHUTAxX
(beneparbHOrO U PErHOHATIBHOTO YPOBHEH.

MaTepna.m,l H METOAbI

B paboTe paccMaTpHBarOTCS M aHATM3UPYIOTCS JTAHHBIC MO OPXUIHBIM HA TEPPUTOPUU TPEX
3anoBeJHUKOB: | balikanbCcKoro TrocyJapCcTBEHHOIO MPUPOIAHOrO OHochepHOro 3aroBeAHUKA,
2 Bapry3sMHCKOTO  TOCYJapCTBEHHOTO  MPUPOJHOTO  OHMOCPEpHOro  3amoBEJHUKA  HUMEHHU
K.A. 3abenuna, 3 J[epruHCKOro TOCYAApCTBEHHOTO TMPHUPOJHOTO 3amoBeAHuKa. J[ins sToro
WCIIOJIb30BAHbI JIETOMIMCH TPHUPOBI JaHHBIX 3aroBeTHUKOB (AHaHuH, AHaHuHa, 2018; KutaeB u
ap., 2019; bynaesa, 2020), KpacHble KHUTH perMoHalbHOTO U (eAepaibHOrO YpOBHEM U Jpyrue
nutepatypubie fgaHHbie (Tpowurkas, denoposa, 1989; EmaeB u np., 2000; AGpamosa, Boskoga,
2011; I'amoBa, Kpacnonernesa, 2013; I'amoBa, dynos, 2018), a Takke cCOOCTBEHHBIH MaTepHal
2020 rona no bapry3suHCKOMY 3aIlOBEIHHUKY.

Baxxnoe 3HaueHue AJ1 OIIEHKUA COCTOSIHHS M TIPOTHO3a PAa3BUTHS MOMYIISIIIUN UTPAeT U3YUYCHHE
O0COOEHHOCTEH WHAMBHIYAJLHOTO pPa3BUTUS pAcTeHUU (OHTOreHe3a) M TPEJCTABIEHHOCTH B
[EHOMOMYJISAIIMN 0CO0eH pa3IUYHBIX BO3pacTHBIX cocTostHui (LleHomomymsuu pacrenuii, 1976).

enoTtnueckass momynsuus (LEHOMOMYJISIMSA) MpeACTaBiIsieT COOOM 3IeMEHTapHbI OOBEKT
MOMYJISIIUOHHOTO YPOBHSI OpraHu3anuil y pacrteHuil. lleHomomynsius BKJIIOYaeT BCE PACTEHUS
naHHOTO BHja B mpezenax durtoreno3a (Ilerposckuii, 1961). B kaduecTBe OCHOBHBIX MPHU3HAKOB
LEHOMOMYSIUN MOXHO paccMaTpuBaTh €€ YHCIEHHOCTh (IUIOTHOCTB), BO3PACTHOW CHEKTp H
BBIJCIISATH TUIIBI BO3PACTHBIX CIIEKTPOB.

Bo3spacTtHoii cnektp mpencrtaBisieT coOOW COOTHOIIEHHWE PACTEHHH pPa3HOTO BO3PACTHOTO
coctostHus (YparoB, 1977). OnTOoreHeTnyeckas CTpyKTypa EHOMOMY/ISIIUN SBIISICTCS BaKHEUITAM
MIPU3HAKOM, OTPaXKAIOUIUM CTPATETHIO )KM3HHU BHJIA, a TAKKE COCTOSHUE M MEPCIEKTUBBI Pa3BUTHUS
nenononyisauu (I'moros, 1998). OHTOreHETHYECKHE, UM BO3PACTHBIE CIICKTPHI IIEHOOMYJISIIHMA
OTpa)keHbI B paboTe B BUJIE TUATPaAMM.

Bo3pactHpie rpynmbel  pacTeHUN  BBIJCNAIOTCS IO  COBOKYIMHOCTH — MOP(HOJIOTHYECKUX
(KauecTBEHHBIX U  KOJMYECTBEHHBIX) MpPU3HAKOB. B3sB 32 OCHOBY  MpeasIoKEHHOE
T.A. Pa6otHoBbIM (1950) m mkomoit A.A. YpanoBa (LleHomomynsuuu pacteHuit ..., 1976)
paszesieHue Ha BO3pacTHbIE COCTOSHHUA, [UIs BUAOB ceMmeiictBa Orchidaceae BBIACTSINCDH
CJIEyIOIIMe BO3PACTHBIE COCTOSIHMS: FOBEHWJIBbHOE (j), UMMaTypHoe (im), BUPTrUHWIbHOE (V) U
reHepaTUBHOE (g).

Meton onpeneneHUs: BO3PACTHBIX COCTOSIHMM y OpXUIEW OCHOBAaH Ha aHAIIM3E€ METPUUYECKUX
JAHHBIX HA/I36MHBIX OPTaHOB. AHAIM3UPOBAINUCH HAJ3EMHBIE OPraHbl, T.K. BHIKAIIbIBAHHE PACTEHUI
JAHHOTO CeMEeHCTBa HelenaecooOpa3HO H3-32 WX PEeAKOCTH. Bo3pacTHble COCTOSHUS OpXHUaeH
OTIPECSIINCh MO0 COBOKYIMHOCTH CIEAYIOIIUX MOP(POMETPUUYECKUX MapaMeTpoB: THUI MooOera
(BereTaTUBHBIN/TEeHEPATUBHBIN ), BHICOTA, [UIMHA U IIUPHUHA JINCTA, KOJTUYECTBO KUJIOK, apaMeTphbl
HIKHEN 1 BepxHel ryObl, oTBepcTus. Bee MeTpudeckue naHHbie 0(GOpMISINCh B BHAE TaOIUII, B
paboTe mpeacTaBieH (GpparMeHT Takoi TaOIHIIBL.

[ToMuMO KONMMYECTBEHHBIX IMOKa3aTelei, y4YUTHIBAIUCH TakkKe U OOIIMe KayecTBEHHbBIE
MIPU3HAKHA OHTOTEHETUYECKUX cocTosiHui (Ypanos, 1975; XKykosa, 1987):

HOgenunvnvie pacmenus (j) XapakTepu3ylooT: IPOCTOTAa OPraHU3ALUHU, COXPAHEHNE HEKOTOPBIX
3apOJIBIIIEBBIX CTPYKTYp (KOpHA, mobera); moTepsi CBA3M C CEMEHEM; Kak MpPaBHUIIO, OTCYTCTBHUE
cemsosei; HecOPMHUPOBAHHOCTh TMPHU3HAKOB U CBOWMCTB, MPUCYIIUX B3POCIBIM PACTCHHSIM;
HaJIM4YWe JTUCThEB MHON (DOPMBI U PACIIOJIOKEHHUS, HHOW TUIl HapacTaHWs U BETBIEHUS MOOETrOB U
KOpPHEH, 4eM y B3pOCIIbIX 0co0eii.
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Hmmamypusie pacmenus (im) o0agaroT HATUYMEM CBOWMCTB W NMPU3HAKOB, IMEPEXOJHBIX OT
IOBEHWJIBHBIX PACTEHUH K B3pPOCIBIM: PA3BUTHE JUCTHEB U KOPHEBOM CUCTEMBI IIEPEXOJIHOIO THIIA,
MOSIBJICHUE OTJENBHBIX B3POCIBIX YEPT B CTPYKTYpe NMOOETOB, HA4Yal0 BETBICHUSA, OJHOBPEMEHHOE
COXPAaHEHHUE OTJIENbHBIX EMEHTOB IIEPBUYHOTO 1O0OeTra.

Bupzununvnvie pacmenua (V) OTIINYAET MOSBIEHUE OCHOBHBIX YEPT, TUIMYHBIX Ul JTaHHOU
KU3HEHHOW (OpMBI: pacTeHMs] MMEIOT XapaKTepHbIE JUIsl BUAA B3pOCIbIE JMCThS, MOOETH U
KOPHEBYIO CUCTEMY; I'€HEPATUBHBIC OpPraHbI elle He cPOpMUPOBAHBI, TPOIECCH] OTMHUPAHUS TTIOUYTH
HE BBIPAKEHBI, 32 UCKIIOYEHUEM CE30HHON CMEHBI MOHO- WJIHM JUIMKIMYECKUX M0OeroB M rudenu
HEeOOJIBIIIOTO YKCiIa KOpHEH (MHOT A TIIaBHOTO, Yalle - OOKOBBIX WJIH MPHUIATOYHBIX).

I'enepamuenvie pacmenua (g) OTIMYAIOTCS TOSIBICHHEM W Pa3BUTHEM TI'€HEPATUBHBIX
opratoB; (POPMHUPOBAHHUEM B3POCIBIX CTPYKTYp: 00Jiee KPYIHbIX MOOEroB, JUCTHEB U OHMOMOP(HI B
LEIOM.

CooTHoIIeHHE BO3PACTHBIX IPYMI B CTPYKTYpE MOMYNISLMHN U XapaKTEpU3YET €€ CIIOCOOHOCTh K
Pa3MHOXEHHMIO M BBDKUBAHHUIO, U COIJIACYETCS C IOKa3aTelsiMU POXKAAEMOCTH M CMepTHOCTU. B
pacTymux MOMyJSALUAX C BBICOKOM pPOXKIAEMOCThIO NpeobsagaroT MOJOJble, €Ille He
penpoaykTuBHble ocoOu. CTaOuiabHble MOMYNIAIMH — 93TO, Kak MPaBUIIO, Pa3HOBO3PACTHBHIE,
MOJIHOYJICHHBIE MOMYJNIALNU, Y KOTOPBIX PETYISIPHO OINpeAeiIeHHOE YHUCI0 0coOel MEepexoauT u3
MJIQJIINX BO3PACTHBIX TPYII B CTaplIMe, pPOXKAaeMOCTh paBHAa YOBIBAHMIO HaceleHus. B
COKpAILIAIOUINXCS TOMYJSIUAX OCHOBY COCTaBIISIIOT cTapble 0coOM, BO30OHOBJIIEHHME B HHUX
OTCYTCTBYET WJIM COBCEM HE3HAUUTENIHHO.

Bo3spacTHoii criekTp MMeeT BaKHOe HWHIMKAlMOHHOE 3HaueHue. [lo mpeoOmamaHuio To WiIu
WHOW BO3PACTHOW TPYIIBI B CHEKTPE MOXKHO CYIWUTh 00 YCHEIIHOCTH M yYCTOWYMBOCTH JAHHOM
LEHOTOMYJISIIUM B COCTAaBE COOOIIECTBA WM O KPUTHUECKUX MOMEHTax B €€ pa3BUTUHU. JTa
XapaKTEePUCTHKA OYCHb BaKHA, B TOM 4ucIe, sl peakux BunoB (Kinuakosa u ap., 2010).

Pa3nooOpa3ue BO3pacTHBIX CHEKTPOB, M3BECTHBIX JUISI PEJIKUX PACTEHHM, MOXHO CBECTH K
CJIEYIOIIMM OCHOBHBIM BapHUaHTaM:

. ¢ mpeo0alaHreM B3pOCIIBIX 0co0ei (V, g);
. ¢ mpeobIagaHreM MOJIOABIX (j, im, V);
o C MaKCUMyMaMH ¥ B MOJIOJIOW, ¥ B CTAPOH YacTSAX IEHOIOYJISIHH.

B pabote Bbigenanoch 3 TuINa OHTOT€HETUYECKHX CIEKTPOB: J1€60CHOPOHHUIL CIEKTp,
a0COIOTHBIH MaKCUMYM KOTOPOTO HPUXOJUTCS Ha MOJIOJbIE 0COOU; MpaeoCMOPOHHUI CIEKTD,
a0COTIOTHBIH MAaKCUMyM KOTOPOTO IMPHUXOJUTCS Ha B3pOCIbIe OCOOM; U 08Y8ePUIUHHBLIL CIIEKTD,
aOCOIOTHBIH MAaKCUMYyM KOTOpPOTO TMPUXOJUTCS HAa HMMMATypHble M TEHepaTHBHbIE 0OcCOOU
(beruenko, 1999; llenononynsuuii pacreHui ..., 1976).

JlaHHble, TIOJNlyYE€HHBIE B XOJIe¢ MPOBEICHHUS HCCIENOBAaHUN, MOTYT OBITh 0000IIEHBI U
MIPEJICTaBJICHbBl B BHJIE CTATUCTHUYECKHUX TMOKa3zareneil (MuaekcoB). OIHUM M3 TaKUX SBISETCA
unoexc eozpacmuocmu (A), npemioxenusiii A. A. YpanossiM (1975), u paccuntanHblii B paboTte
JUISL U3y4aeMbIX LeHONOMmyssiuil. OH sIBIsE€TCA B3BELLICHHBIM IOKAa3aTelIeM COOTHOLUEHUS J0JIeH
BO3PACTHBIX IPYII B COCTaBE IICHOMOMYIISIIIMKA U PACCUYUTHIBACTCS CIIEIYIOIIUM 00pazoM:

A= > ki -mi’
N
rae ki — 94ucneHHOCTh [-0if OHTOT€HETUYECKOU TPYIIIBI, mi — «11€Ha» BO3PACTHOCTH OJHON 0COOH i-
TOM oHTOreHeTH4eckoi rpynmsl, N (X ki) — uncineHHoCTh (oTHOCTh) LI

WNHnekc BO3pacTHOCTH OLIEHMBAET OHTOT€HETUYECKUN YPOBEHb LEHONOMYISIUM B KaXKIbIH
MOMEHT BPEMEHM U JIA€T peajbHOE MPEICTABICHNUE O BKJIAJE KaXKI0M OHTOT€HETUUECKOU TPYIIbI B
o011yr0 BO3pacTHOCTH leHomomymsiiuu. OH u3MeHsiercss oT 0 10 1 1 yem OH BBIIIE, TEM CTapIIe
nanHas 1eHonomymsuus (Ypanos, 1975). [lns Busyanuszanuu NpUMEHEHa I[BETOBasl IIKala
(Tabm. 1).
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Ta6auua 1. [llkana ko3¢ dunrienTa BO3paCTHOCTH.

11

Yca0BHbBIN LBET Ha3Banue TN HeHONONMYJISIIIUU Jluanason HiueKca
BO3PACTHOCTH, A
«IIOJPOCTKOBAS» 0-0.1
B3pOCIIEIOLIast 0.1-0.2
_ MOJI0Aast 0.2-0.4
3penas 0.4-0.6
cTaperonias 0.6-0.8
cTapas 0.8-1

Pe3ynbTaTsl U 00cy:K1eHHE

Jlo HacTosiero BpeEMEHH Ha TEPPUTOPUN BaillkabCKOTO 3alOBEHUKA U B €r0 OXPAHHOUN 30HE
BBISIBJIEHO 19 BHIOB OpXMIIHBIX, KOTOpBIE MPEACTABIECHBI B IPUBEIEHHON HUXe Tabnuie (Tadm. 2) ¢
yKa3aHUEM cTaTyca s BUJIOB, 3aHECEHHBIX B KpacHbie KHuru.

Tadouauua 2. Buasl opxuHbIX, MPOU3pacTaOMINX Ha TeppuToprn balikanbCKoro 3armoBegHuKa.

Pycckoe HazBanue Buaa*
(1aTHHCKOe HA3BaHMeE BUA) Bypsatus (2013)

Kpacnas kaura Pecny0oauxu

Kpacnas kuura P®©
(2008)

Kanunco nykoBuuHas

(Calypso bulbosa (L.) Oakes) 3(NT)

3 (NT)

ITononenecTHUK 3eNEHBIN
(Coeloglossum viride (L.) C. Hartman)

JlanbsiH TpexHaApe3HbIN

(Corallorhiza trifida Chatel.)

BammMadok kanensHBIN

(Cypripedium guttatum Sw.)

3 (NT)

(C. macranthon Sw.)

bammMauok KpynHOIBETKOBBIN

3 (NT)

3 (NT)

[TanpyaTOKOPEHHUK KPOBaBbIil
(Dactylorhiza cruenta (O.F. Mull.) S00)

(D. fuchsii (Druce) S00)

[TanpyaTokopeHHUK DyKca

(D. incarnata (L.) So6)

Haﬂb‘laTOKOpeHHI/IK MHCOKpaCHHﬁ

JpeMiuK [mupOKOIUCTHBIN
(Epipactis helleborine (L.) Crantz)

3 (NT)

I'ynaiiepa nonzyuas

(Goodyera repens (L.) R. Br.)

KokyumHuk niauHHOpOruit
(Gymnadenia conopsea R. Br.)

BpoBHuK ogHOKITYyOHEBOH
(Herminium monorchis (L.) R. Br.)
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IIponokenue TadauNbI 2.

Pycckoe HasBanmne Buga* Kpacnast kaura Pecny0anku Kpacnas xknura P®

(J1aTMHCKOE HA3BaHHE BH/IA) Bypsatus (2013) (2008)
TalHUK cepALEeBUIHbIN
(Listera cordata (L.) R. Br.)
TallHUK AiEeBUIHBIN
(L. ovata (L.) R. Br.)
MsKoTHHIIA OJHOJIUCTHAS
(Malaxis monophyllos (L.) Sw.)
FHe3;[9uBerKa KIIO0Y4KOBast 7 3 (NT)
(Neottianthe cucullata (L.) Schlecht.)
SITpBIIIHUK NIEMOHOCHBII
(Orchis militaris L.)
JIroOka ABymUCTHAS
(Platanthera bifolia (L.) Rich.)
CKpydYeHHHUK PUSTHBINA
(Spiranthes amoena (Bieb.) Sprengel)

3 (NT)

3 (NT)

3 (NT) 3 (NT)

3 (NT)

IIpumeyanue k Tadauue 2. * — cmucok cocTaByieH mo psaxy padot (Kpacnas kaura Poccuiickoit
Oenepauun, 2008; Kpacnast xuura PecnyOmuxu Bypsarus ..., 2013; Jleronuce mpupoasl, 2019;
AGpamona, Bonkoga, 2011; 'amosa, Kpacnonerniesa, 2013; I'amoBa, [ynos, 2018).

Taxkum oOpazom, B Kpacuyto kaury Pecnyomuku Bypstum (2013) 3aneceHo 8 BUIOB M B
Kpacuyto kuury Poccuiickoit ®@enepamuu (2008) — 4 Buma, cTaTyc KOTOPBIX OIICHHUBAETCA Kak
«penkue» (kareropust Near Threatened, The IUCN Red List), To ecTb KOTOpPBIM B HACTOSIIEE BPEMS
elle He TpO3UT HCYE3HOBEHHE, HO UHCICHHOCTh MX Majla, M OHHM BCTPEYalOTCSd Ha TaKHUX
OTPaHUYEHHBIX TEPPUTOPUAX, YTO MOTYT HCUE3HYTh HpPU HEOIAronpUsITHOM H3MEHEHUHU CPEbl
obutanusa. OMUH BU, 3aHECEHHBIN B perHOHAIBHYI0 KpacHYI0 KHUTY, OIIEHUBAETCs 7 KaTeTOpUeH —
HaxoJIAIIUNICS BHE omacHOCTH B Pecnyonnke bypsitusi, Ho BHeceHHBIN B KpacHyto kaury PO.

Ha teppuropun J[>xepruackoro 3amoBenHuka rnpouspactaror 10 BumoB opxuanbix (Tadm. 3), 5
13 KOTOphiX 3aHeceHbl B KpacHyto kuury P® ¢ kareropueit 2 (VU) — 1 Bum u ¢ kareropueit 3
(NT) — 4 Buna. B Kpacuyto kaury bypstuu 3aHeceHo 6 BHIOB, IPH 3TOM OOJIBIITUHCTBO OTHECEHO K
3 kateropuu (NT), 1 Bug ko 2 kareropuu (VU) u 1 — k 7 kareropum.

Ha tepputopun bapry3suHckoro 3amoBeqHUKa BbISIBICHO 12 BHAOB Opxuaed, U3 HUX 8§ BUIOB
BKitoueHo B Kpacuyro kuury Pecniyonuku Bypstuu (2013), B Tom uucine 4 Buga B Kpacuyro kHury
Poccuiickoit deneparuu (Tad. 4).

B tabnuue 5 mpeacraBieHO BHIOBOE pazHOOOpasue opxXuAHbIX (22 Buma; 17 podoB) mo Bcem
paccMaTtpuBaeMbIM 3amoBeqHUKaM. M3 Hee BHIHO, 4TO Hauboyiee KPYHMHBIMU POJAMU CEMEWCTBA
spistotest pod Cypripedium v Dactylorhiza, nacuutsiBaromue 1o 3 suaa. Pox Listera npencraBieH
JBYMsI BUIaMHU, OCTaJIbHbIE — TOJIBKO OJTHUM BUJIOM.

Buner pacteHuii, COCTaBIAIONINE OIpPEICICHHbIE PETHOHANbHBIE (IIOPHI, B OOJBIIUHCTBE
Clly4ae UMEIOT apealbl, BBIXOASIINE 32 MPEeIibl JTaHHOTO PEruoHa, 3aHUMasl pa3juyHble IUIOIIA I,
BILIOTH 70 OOIIero rojapkruueckoro pacmpoctpanenus (Tommaues, 1974). B apeanormueckom
CIIEKTPE OPXUAHBIX 3aMOBETHUKOB 3a0aiikanbs BeieNeHO 6 Tpymi (puc. 2):

1) EBpasmarckas — 10 Bunos (Cypripedium calceolus, C. macranthon, Dactylorhiza incarnata,
Neottianthe cucullata, Orchis militaris, Herminium monorchis, Gymnadenia conopsea,
Epipactis helleborine, Epipogium aphyllum, Listera ovata);

2) T'onapkruueckass — 7 BunoB (Cypripedium guttattum, Coeloglossum viride, Listera cordata,
Goodyera repens, Malaxis monophyllos, Corallorhiza trifida, Calypso bulbosa);
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3) EBpocubupckas — 2 suna (Dactylorhiza cruenta, D. fuchsii);

4) Kagskascko-manoasuarcko-cubupckas —1 Bun (Platanthera bifolia);

5) BoctouHoeBpomnelicko-cuOnpCcKo-aanpHeBocTOuHasA — 1 BUn (Spiranthes amoena);
6) JansueBoctouHnasi — 1 Bun (Neottia camtschatea).

Tab6umua 3. Buspl opXuaHbIX, IPOU3pACTAIOIINX HA TEPPUTOPUN J[PKEPrUHCKOTO 3alI0BEIHUKA.

Pycckoe Ha3Banue Bujga* Kpacnasa kaura Pecnyéanku | Kpacnas kaura P®

(J1aTMHCKOE HA3BaHH e BH/IA) Bypsatus (2013) (2008)
Kamunco nykoBuuHas
(Calypso bulbosa (L.) Oakes)
Bbammvadok HacTosmmi
(Cypripedium calceolus L.)
bammauok kanenbHbII
(Cypripedium guttatum Sw.)
bammMadok KpyrnHOLBETKOBBIN
(C. macranthon Sw.)
HanbopomHuk 6e3/1MCTHBIN
(Epipogium aphyllum Sw.)
I'ynaitepa nonzyuas
(Goodyera repens (L.) R. Br.)
KokymHuk aMHHOPOTHiA
(Gymnadenia conopsea(L.) R. Br.)
I'ne3goBka kKamyaTckas
(Neottia camtschatea (L.) Reichenb. fil.)
I'me3gonBeTka KI100ydKoBast
(Neottianthe cucullata (L.) Schlecht)
CxpydeHHUK TPUSTHBINA
(Spiranthes amoena (Bieb.) Sprengel)

3 (NT) 3 (NT)

3 (NT) 3 (NT)

3 (NT)

3 (NT) 3 (NT)

2 (VU) 2 (VU)

3 (NT)

7 3 (NT)

IIpumeyanue k Tadauue 3. * — cucok coctaBiieH o psaxy padbor (Kpacnas kaura Poccuiickoit
Oenepanun, 2008; KpacHas kuura PecnyOmuku Bypstus ..., 2013; bymaea, 2020; JleTtonuch
npuposl, 2017; EnaeB u ap., 2000).

[TpeoGnamaromas 4acTb OPXHIHBIX HMEET MIMPOKUE apeaibl — eBpasuarckuii (10 BumoOB),
royapkTuieckuii (7 BuaoB), eBpocuoupckuii (2 Buaa). OcranbHbIE BUIBI, B OCHOBHOM, OTpPaHUYEHbBI
TEeppPUTOpHEH A3UHM — 3TO BOCTOYHO-CHOMPCKO-TaTbHEBOCTOYHBIE M TAIIbHEBOCTOYHBIE BUIBI (T10 1
BU]LY).

[To ¢uToLEHOTHYECKO MPUYPOUEHHOCTH OPXHIHBIX (pHC. 3) Ha TEPPUTOPUH 3aNOBEJIHUKOB
3abaiikaiibs BBIACICHO HECKOJIBKO I'PYII BH/IOB!

1) necnas — Cypripedium calceolus, C. guttatum, C. macranthon, Platanthera bifolia, Listera

ovata, L. cordata, Neottianthe cucullata, Corallorhiza trifida, Calypso bulbosa, Goodyera

repens, Epipactis helleborine, Epipogium aphyllum, Neottia camtschatea (13 BunoB);

2) neco-tynaposas — Coeloglossum viride (1 Bun);

3) nyroBast — Dactylorhiza incarnata, D. cruenta (2 Buaa);

4) nyroso-necHast — Dactylorhiza fuchsii, Herminium monorchis, Gymnadenia conopsea,
Malaxis monophyllos (4 Buna);

5) nyroBo-6onoTHas — Spiranthes amoena, Orchis militaris (2 Buna).
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Tabauna 4. Buabl opXuaHbIX, IPOU3PACTAIONINX HA TeppUTOpUN bapry3mHCKOro 3arnoBeIHUKA.

Pycckoe naspanue Buga* Kpacnas kaura Pecnyosmmkn |[Kpacnasi knura PO
(naTuHCKOE HA3BaHMeE BU/IA) Bypsatus (2013) (2008)

Kamunco nykoBuunas

(Calypso bulbosa (L.) Oakes)
Bammvadok HacTosmmi
(Cypripedium calceolus L.)
bammavok kanenbHbII
(Cypripedium guttatum Sw.)
bammMadok KpynHOIBETKOBBIN

(C. macranthonSw.)
[TanbyaTOKOPEHHUK KPOBaBBIil
(Dactylorhiza cruenta (O.F. Mull.) S00)
[TanpuaTokopeHHUK DyKCca

(D. fuchsii (Druce) So0)

JIpeMITHK IHPOKOJIUCTHBIN
(Epipactis helleborine (L.) Crantz)
Hanbopomuuk 6e3/1MCTHBIN
(Epipogium aphyllum Sw.)
I'ynaitepa nonzyuas

(Goodyera repens (L.) R. Br.)
KokymHuk aMHHOPOTHid
(Gymnadenia conopsea (L.) R. Br.)
TalHUK cepIEeBUIHBIN

(Listera cordata (L.) R. Br.)
JIroOka ,ZIBYJII/IC.THa.H . 3 (NT)
(Platanthera bifolia (L.) Rich.)

3 (NT) 3 (NT)

3 (NT) 3(NT)

3 (NT)

3 (NT) 3 (NT)

3 (NT)

2 (VU) 2 (VU)

3 (NT)

IIpumeyanue k Tadauue 4. * — cmucok coctabyieH no psaxy padbot (Kpacnas kaura Poccuiickoit
Oenepanun, 2008; Kpacnas kaura PecnyOommku Bypsitus..., 2013; Jleronuck nmpupoabr, 2018;
Tpounkas, ®emxopona, 1989).

JlaHHOE [leNleHHe JOCTaTOYHO YCIOBHOE, TaK KaKk MHOTHE OpPXHIHBIC XapaKTEePU3YIOTCS
IIMPOKOW HKOJIOTUYECKON aMIUIUTYAOM U MOTYT BCTPEUYaThCsl B pa3HOOOPa3HBIX MECTOOOUTAHUSIX.

Kak BuiHO M3 quarpaMMbl, HanOOJIbIIEE KOJIMYECTBO OPXHUIHBIX COCTABISIOT JIECHBIC BHIBI —
13, BTOpOe MECTO 3aHMMAIOT JIyTOBO-JIECHBIC BUIBI — 4; 3aT€M WAYT OCTAIbHBIC THUIIBI JIyTOBOW
IPYIIIBL: JIYTOBBIE U JYTOBO-00JI0THBIE — 1O 2 Buja. K seco-TyHApPOBO# TpynIe OTHECEH TOJNBKO |
BUI.

[TpeoGnasanue JeCHON TPYIIBI OPXUIAHBIX CBS3aHO, MPEXkKAE BCETO, C MPUPOAHBIMU YCIOBHUIMHU
TeppuTopun 3abaiikanbs, B 4YaCTHOCTH, TOCIIOJICTBOM M pa3HOOOpa3ueM JIECHBIX MECTOOOUTaHUIL.
HexoTopblie BUbI OPXUAHBIX SBISIFOTCS HEOTHEMIIEMBIMI KOMIOHEHTAMU JIECHBIX (PUTOLIEHO30B.

Bunamu ¢ y3koil skosorndeckoit amrumtynoi sBistorcs Calypso bulbosa, Neottianthe
cucullata, Listera ovata, L. cordata, a Taxxe jnecHoil Opuodun — Epipogiumaphyllum. 1o
UCKJIIOUUTENbHbIE BUJBL, UX pPEIKas BCTPEUYaEMOCTb OOBSICHSAETCS HE TOJIBKO OCOOCHHOCTSIMU
OMOJIOTUM U DKOJOTMH,HO M YHHYTOXKEHHEM HX EeCTECTBEHHBIX MECTOOOMTaHUM, a Takxke
Jerpajganrei cooOLIeCTB B pe3y/ibTaTe aHTPOIIOTEHHOM /esATeNbHOCTH (BBIpYOKa Jieca, OCyIIeHUe
00JI0T, CTPOUTENLCTBOJOPOr, BBIIAC M TNPOTOH CKOTA, MOBBIIIEHHE PEKPEAMOHHOW HArpy3KH;
KpacHnas knura ..., 2008).
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Taoauna 5. CBogHas Tabnuia NPUCYTCTBUS OPXUHBIX B 3aIIOBEIHUKAX.

Baiikaabckmii JsxepruHckuii Bapry3unckuii
3aM0BEeTHUK 3aM0BeTHUK 3aM0BEAHUK

Calypso bulbosa + + +

Coeloglossum viride

Corallorhiza trifida

Cypripedium calceolus +

C.guttatum

C. macranthon

Bup

_|_

_|_

Dactylorhiza cruenta
D. fuchsii
D. incarnata

_|_
]+ +

]|+ ]+

Epipactis helleborine
Epipogium aphyllum +
Goodyera repens

Gymnadenia conopsea
Herminium monorchis

+ | +]+

Listera cordata

L. ovata
Malaxis monophyllos
Neottia camtschatea +

e B R R R
+

Neottianthe cucullata

Orchis militaris
Platanthera bifolia
Spiranthes amoena

[+ +

¥ EBpa3zuarckast

ETosapkTHYeCKAs

¥ EBpocudupckas

B KaBka3cKo0-Man0a3uaTcKo-
cubupckas

® BocTrouHoeBponeiicko-
CHOMPCKO-1aJIbHEBOCTOYHAS

B JlaabHEeBOCTOYHAS

Puc. 2. Apeanoruueckue rpymnibl OpXUIHBIX B 3alI0BEIHUKAX 3a0aiiKkabsi.
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KoauuyecTBO BUIOB OPXHJIHBIX

1 2 3 4 5
IK0JI0ro-puTONEHOTHYEeCKHE TPYTIIBI

Puc. 3. ®utonieHOTUYECKUN CHEKTP OPXMJHBIX, MPOU3PACTAIOLIUX B 3aloBeAHHKAX 3alaiikaibs.
Yenosuvie obo3nauenus: 1 — necHas, 2 — neco-TyHapoBasi, 3 — myroBas, 4 — JIyroBo-jecHas, 5 —
JyrOBO-00JIOTHASL.

TunuunaeiMu ecHbIMU Bugamu sBisitotess Calypso bulbosa, Epipactis helleborine, Neottianthe
cucullata, Epipogium aphyllum, Goodyera repens. K JecHbIM BHIaM OTHOCATCS TaKXe
npeacrasutenu poaa Cypripedium (Cypripedium calceolus, C. guttatum, C. macranthon). Bun
Cypripedium calceolus BcTpedaercsi, B OCHOBHOM, B CMeIIaHHBIX Jiecax. Cypripedium macranthon
MO>XHO BCTPETHTHh HE TOJIbKO B JiecaX pa3IM4HOIO THUIIAa, HO TakKe Ha 0ojioTax W B Oepe3HsIKax.
Cypripedium guttatum TpUypoOYeH K pa3IMYHbIM cOOOIIecTBaM: 0epe30BO-TMCTBEHHUYHBIM JIECaM,
JIECHBIM OITyIIIKaM, 3apOCiIsiM KYCTapHUKOB, 3a00JIOYCHHBIM Jyram, Oepesnsikam. Corallorhiza
trifida TpeuMyIECTBEHHO OTMEYEHAa B CHIPBIX CMEIIAHHBIX JiecaX, Oepe30BO-TUCTBEHHUYHBIX
necax, Mo Oeperam peK, HO HMHOI/A BCTpedyaeTcsl Ha 00JOTax, CBIPBIX JIyrax, B 3apocCisaxX
KYCTapHHUKOB.

B otmensuyto rpynmy BbiaeneH Bup Coeloglossum viride. JlaHHBIH BHUI TpOU3pacTaeT B
XBOMHBIX U CMEIIAHHBIX JIECax, a TAKXKe B Mpejiesiax Mosica JUIIaHHUKOBON TYHAPHI.

K myroBsiM cooliiecTBaM HpUypoueHBbl HEKOTOphIe mnpeactaButenu pona Dactylorhiza. Ouu
BCTpeuaroTcs Ha 3abonoueHHBIX Jyrax — Dactylorhiza salina. Dactylorhiza incarnata, n D.
umbrosa MOKHO BCTPETHTH TAKXKE B PA3PEIKEHHBIX €ITbHUKAX.

OtnenbHO BBIAENEHBI JYrOBO-JecHble BUIbL: Dactylorhiza meyeri, D. fuchsii, Herminium
monorchis, Gymnadenia conopsea, Malaxis monophyllos. 3Tu BuAbl MOKHO BCTPETHUTD B €IIbHUKAX,
Ha 3200JI0YEHHBIX JTyTaX, 0COKOBO-PAa3HOTPABHBIX JIyrax, a TAaKXKe B pa3peKEeHHBIX JIecaX U JIECHBIX
MOJISIHAX, CMEIIaHHbBIX, 0epe30BO-IMCTBEHHUYHBIX JIeCax.

K nyroBo-0onoTHOM rpymme oOTHeceHbl ABa Buaa Spiranthes amoena w Orhis militaris.
Spiranthes amoena mipouspactaer Ha TOPQSHBIX 00JOTaX, OCOKOBO-PA3HOTPABHBIX Jyrax. Orhis
militaris, B OCHOBHOM, TpOHM3pacTaeT Ha Pa3HOTPABHBIX Jyrax, OOJOTaX, HO TaKXKE MOXKET
BCTpeUaThCs Ha OMYIIKax Jieca, MO OKpauHam OO0JIOT, BO3NE pPydybeB M Ha JIECHBIX MOJISTHAX
(AbpamoBa, Bonkoa 2011; Enaes u np., 2000; Tpournkas, ®egopora, 1989; Baxpameesa u ap.,
2014; Kazazaesa, 2009).

[Iate meHOMoOMyNANMK OamMaykoB OBbLTIO M3y4eHO B bapry3nHCKOM 3allOBEHHUKE B XOJE
MPOU3BOJICTBEHHON TmpakTuku (2020 r1.), oJHA UEHOMOMYJSAIMS omucaHa B JIKepruHckoMm
3amoBeHUKE MO JuTepaTypHbiM AaHHbIM (KazazaeBa, 2009) m uMmeroTCs TakkKe HEKOTOPHIE
CBEICHMS O YHCJICHHOCTH OammaukoB u3 Jletonucu mpupoasl 3anoBennuka (bymaesa, 2020). Ilo
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BaiikanbckoMy 3alOBEHUKY YIAJIOCh cOOpaTh HEKOTOpbIE TaHHBIE, MPEAOCTABICHHBIC HAYYHBIM
corpyaaukoMm 3anoBeanuka H.C. I'amoBoii. Benencreue toro, uro Ha Tepputopuu balikanbckoro u
JIKEpruHCKOro  3allOBEJHUKOB ~ MOHUTOPUHI  CTPYKTYpPbl — LIGHONONYJSUMH HE  BeHeTcs,
COOTBETCTBYIOLIUX JaHHBIX KpaliHE MaJo.

B baprysuHckoM 3anoBefHuKe IpouspactaeT Tpu Bujpa poxaa Cypripedium. MOHUTOPUHT
C. guttatum (W OTHENBHO OEIONBETKOBBIX MPEICTABUTENICH O3TOTO BHJA) BEIETCS HAa TpPex
momanakax (pazmep 10x10 m): B momune p. Oxubiii bupukan, B nonune p. bosnbiias u Ha mMbice
Hemusnga. Ocransubie aBa Buna C. macranthon u C. calceolus n3y4anuch Ha TOM K€ TUIOMIAIKE B
nonune p. FOxubil bupukan.

[TocTosiHHas mpoOHas miuomans st Monutopunra Cypripedium macranthon pacnolio)keHa B
pa3pekeHHOM COCHOBO-€J0BO-Pa3HOTPABHOM JIECy. YUACTOK 3axJIaMJIEH BaJIEKHUKOM, BETOIIBIO,
onasioM. CTeneHb NOKPHITUS TPABOCTOA — 15-25%. M0X0BO-UIIAHUKOBBIN TOKPOB HE BHIPAYKEH.

Honynsauust Cypripedium calceolus B 3amoBeTHUKE JOBOJIBHO MaJOYUCIICHHA. AcCCOIMAIUs B
nonuHe p. KOxublil buprkan cocHOBO-KeIpoBo-pazHoTpaBHas. @opmyna apeBoctost — 7C3KB+HII.
Crenenp nokpeITHs TpaBocTost — 20-30%, NpoeKTHBHOE MOKPHITHE MXOB U JTUIIAHUKOB — 30%.

Honymsiuus  Cypripedium guttatum Hambojee MHOTOUMCIEHHA B JojuHE p. bonbmas, B
enpHUKe. B monmmne p. [aBma (Mbic HemHsHIA) BbIAENEHa KEAPOBO-TOJYOHMYHO-3EJICHOMOIITHAS
accouuanus ¢ gopmynoit apeoctost 8K2JI+E. Obmiee npoexktuBHoe nokpsitue (OIIII) TpaBsiHOro
apyca — 50%, mxoB — 80%.

OcHOBHbBIE TOMYJISALMOHHBIE MOKA3aTEeNH, OTPaXAIOIIUE CTPYKTYpPY LIEHOMOMYNALNMA, JaHbl B
Tabnuax u oToOpaxkeHsl rpaduyecku (BO3pacTHbIE CIEKTPhI UCCIEAOBAHHBIX LEHOMOMYIISIIUI Ha
puc. 4, 5, 6,7, 8, 9, meTpuueckue naHHbIe — Ta0. 6).
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OHTOreHeTHYECKHNE COCTOTHHUS

Puc. 4. Onrorenernueckuit cnextp LI Cypripedium guttatum (nonuna p. HOxubiil bupukan)za
2020 rox. B HmxHeW yacTu pHUCyHKa 3/leChb M Jajnee 3HAa4OK IOKa3blBAE€T CPEIHEB3BEIIEHHOE
3Ha4eHHE BO3PACTHOCTU MOy sy (Tadm. 1).

[Momymsiust 6amMavka KaneiabHOTO SBISETCS OJIHOM 13 HanboJiee BHICOKHUX M0 YUCICHHOCTH U3
peAKUX U ucue3arImux pacreHuil baprysunckoro 3anosennuka. Monutopunr C. guttatum BeneTcs
Ha TpEX TUIomankax (omucanbl Bbimie). OOmee uuciao moderoB cocraBiser 138. B monmune
p. FOxHbIit bupukan mpou3pacTaoT HCKIIOYUTENBHO HMMATypHbie BuAbl (puc. 4). Ha wmbice
HeMmHsiHI2 MOYTH TOPOBHY COOTHOCSITCSI T€HEPATUBHBIE U KIMMATYpHBIE 0COOM, OTMEUEHO Takxke 4
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BUPIMHUIBHBIX (puc. 5). B nonuue p. bonbluas 3anoxkeHa IUIOIIAAKa JJii MOHUTOpPUHIA
6enouBetkoBbiX C. guttatum, cpeid KOTOPHIX OTMEYEHbI MMMATypHBIE M T'€HEpPATHBHBIE OCOOH
(puc. 6). Haumbouspiias MIOTHOCTH PETUCTPUPYETCS BAOJIb TPOI, TA€ HHU3Kas KOHKYPEHLHUS C
apyruMu Bugamu. MHAEKC BO3pacTHOCTM LIEHONOMYJSALMU OaliMadka KareiabHOro B JIOJMHE D.
Oxnb1it bupukan pasen 0.05, LI ¢ neBoctoponHumM criektpom; Ha Mbice Hemusnaa -0.28, L1 c
JIBYBEPLIMHHBIM CHEKTPOM; B AoiuHe p. bonbmas -0.22, L{I1 ¢ qByBepmIMHHBIM cEKTpoM. Takum
o0pa3om, rieHononyssinust B foiauae p. KOxHbIN buprkan xapakrepu3yeTcsl Kak «I10ApOCTKOBas», a
JIBE IPYrue — MOJIOAbIE (JIJ1s1 HATJISIAHOCTH NIPUBEACHA LIBETOBAS I1IKaJIa).
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Puc. 5. Onrtorenernueckuit cnextp LIl Cypripedium guttatum (mpic Hemusinna) 3a 2020 ron.
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Puc. 6. Onrorenernueckuit ciektp LI Cypripedium guttatum f. Albiflora nonvuna p. bonpmas) 3a
2020 ron.
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Puc. 7. Onrorenerndeckuii ciektp LIT Cypripedium macranthon (nonuna p. FOxxuerit bupukan) 3a

2020 ro.
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Puc. 8. Onrorenernueckuit cniektp LUII Cypripedium calceolus (nonuna p. FOxubiii bupukan) 3a
2020 ron.

Takum oOpa3oM, omupasich Ha UHAEKC BO3PACTHOCTH, B bapry3MHCKOM 3amoBeTHUKE MOXKHO
TOBOPUTh O TPeoOIaJaHuK B3POCICIOMIUX W MOJIOABIX IIEHOMOMYMAUui OamMaykoB. B To xe
BpeMsi, BO BCEX I[CHOMOMYISIMAX OTYETINBO MPOSIBISIETCS BO3pACTHAsI HEPABHOIICHHOCTh 0COOEH.
OcoOu pacTeHuii, HaxondmMecs B OJHOM aOCONIOTHOM BO3pacTe WJIM OJHOM BO3PACTHOM
COCTOSTHUM, COCTABIISIFOT BO3PAacTHYIO rpymimy. PacnpeneneHue ocobeii Mo BO3pacTHBIM TpyIlam
COJICHCTBYET YCTOMYMBOCTH BUIOB B (PUTOIIEHO3aX, TaK KaK KaKJIOW TaKOW Tpyrmrme CBONWCTBEHHA
CBOSI DKOJIOTHYECKAasi HUIIIA, CBOU CHEIM(PUIECKHUE CBSI3H CO CPEI0i OOUTaHNS.
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Puc. 9. Onrorenernueckuii ciektp LI Cypripedium guttatum (nonwna p. Ixupra) 3a 2009 rox.

Tabauua 6. Mopdomerpruyeckre mapameTpbl BO3PACTHBIX COCTOSTHUM opxuned pona Cypripedium
Bapry3nHckoro 3anoBeHUKa.

Bu BospacrHoe BreicoTa HIunpuna Jauna | KoanyecrBo | Hanuuue
A COCTOSIHME | pacTeHMs, CM | JIMCTAa, CM | JIMCTA, CM KHIIOK HBeTKA

o im 10-12 1.8-2.1 4.8-7 4-7 -

Copripedium v 21-26 5-6 9.5-12 7 -
macranthon

31-35 6-7 10-14 9-11 +

Cyprlpedlum im 1.8-5.7 2-5.5 4.7-9 5-7 -

guttatum g 7-24 3.9-6.5 7.3-12 8-9 +

o im 1.3-2.2 1.8-3.5 7-8 5-7 -

Cepripedium v 2.5-3.1 3-5.8 8-9.5 6-10 -

calceolus
5-10 5.6-14 8.8-11 9-12 +

Cpeay OHTOr€HEeTHUYECKMX CHEKTPOB (COOTHOIICHUS! PACTEHUM Pa3IMYHBIX BO3PACTHBIX I'PYII)
Yale BCTPEYAIOTCs NMPAaBOCTOPOHHUE M JBYBEPLIMHHBIC, YTO TOBOPUT O TOM, YTO IOYTH BO BCEX
LEHOMOMYSAIUAX 00JIbIIIE B3POCTBIX (V, g) 0co0el, 4eM MOJIOABIX (j, im).

B Jl>xepruHckoM 3anoBegHHMKE ObLIa M3ydeHa ToJbKo ueHonomymsuus Cypripedium guttatum,
B JIOJIMHE HIWKHEro TeueHus p. JDKUpru B CMEIIaHHOM pa3HOTPABHOM JieCcy (JIMCTBEHHHYHO-
0epe30BbIi ¢ IPUMECHIO0 COCHBI U OCHHBI), B TPAaBIHOM sipyce OalIMaukoBO-3eMIITHUYHO-OCOKOBO-
pasHoTpaBHOM (uroneHose (Kazazaea, 2009).

YHCIEHHOCTh LeHOHOMmyNsuKu — 254 ocobu. Cpemnsis miuoTHocTh 2.54 ocobeit Ha 1 M2
[nomans uenononyssmuu 8.75 Mm% LI ¢ NpaBOCTOPOHHUM BO3PACTHBIM CHEKTpoM (pHc. 9),
a0COJIIOTHBIE MaKCHUMYMBbI NPUXOAATCS HAa BUPTUHHIbHBIE ocoOu. MHaekc Bo3zpactHocTH — 0.23,
COIJIACHO HEMY LIEHOTIOMYJIALIMS XapaKTepu3yeTcsl Kak MOJoJas, HO Cpeau ocobel mpeobnanaroT
3pelble.
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Tak, paccMOTpeHHass LEHOMOMYJISAIMS UMEET NPABOCTOPOHHUHM CIEKTP C JOMUHHPOBAHUEM
BUPTUHWIBHBIX M TEHEPATUBHBIX 0COoOed. Takoil THUI BO3PACTHOTO CHEKTpa Ui OPXHIHBIX
cuntaercs ontuMmanbHbIM (TaTtapenko, 1996).

B baiikansckoM 3amoBeAHUKE HAOMIOJAIM TOJIBKO OJIMH M3 JIBYX MPOU3PACTAIOIIUX 3/€Ch
BUJIOB OammaukoB — Cypripedium guttatum (Ipyrue crenuaibHO HE WCKAIH, a CIyJailHO He
Haxowin). 3apUKCUPOBAaHbl HAaXOJKU TPEX JIOKAIUTETOB 3TOr0 BUJA HA FO)KHOM MAaKpPOCKIIOHE
Xamap-/labana, nBa W3 KOTOPBIX — y TOTHOXHS XpeOTa, B MoiMHE p. TEeMHHK, Ha PEYHBIX
Teppacax — B CBETIIOXBOMHO-O0EPE30BBIX PA3HOTPABHBIX JIeCaXx C POJAOJACHAPOHOM naypckum (850-
900 m H.y.M. BC), a TpeTuii — B NOAroibI0Bbe, MOYTH Yy Bbixoga B TyHapsI (1700 m H.y.M. BC). Bo
BCEX CIyYasiX 3TO HEOOJbIINE 10 TUIOMIAIN IICHOMOMysuud. [lepBas uMeeT YMCIeHHOCTh OKOJIO
100 ocobeit Ha miomans 2 M% nBerymux — okono 10 (mabmonenus H.C. Tamosoii, 2013 r.).
UucneHHOCTh BTOPOW LIEHONOMYJSAUUU B JoJuHE p. TeMHuk — okojio 80 ocobeil, nuBeTymux — 3,
mwiomans — 1 M* (mabmonenus H.C. Tamosoii, 2019 r.) UucIeHHOCTh TpeThell [EeHONOMyIISALHUI B
NOJTrOJIBLOBEE COCTaBMIa OKoJo 10 ocobeit Ha 3 M2, M3 HMX 2 — OTHBETINMX (HAGIIOAEHHS
H.C. I'amogoii, 2015 r.). UHpopManuio o BO3pacTHBIX COCTOSHUSX HE COOUpAIIH.

JlaHHBIE, KOTOpBIE YOAIOCh IOJNyYHTh, TOBOPAT O OJAarormoJydyHOM COCTOSIHUM W Pa3BUTHU
MPAKTUYECKH BCEX M3YUEHHBIX momyisinuid pona Cypripediumua TEpPUTOPHH 3aIIOBEIHUKOB, YTO
OTIPENIETISIETCSI UX 0COOCHHOCTSIMU OMOJIOTHU U 0C000# cTparerueit BunoB. Buasl pona Cypripedium
OTJIMYAIOTCS HMHTEHCHBHBIM BETETATUBHBIM pPa3MHOKEHHEM, OOECIICUMBAIOIINM YCTOWIHBOE
cymectBoBanue ux neHononysinuid (Tarapenko, 1996). VcknrodeHue COCTaBISCT MOIMYJISIIHS
Cypripedium calceolus Ha TeppuTopun bapry3MHCKOTO 3aMoBeTHIKA: HA3Kas )KU3HEHHOCTh 0CO0EH
U TUIOTHOCTH TOMYJSIUU TOBOPUT 00 YSI3BUMOCTH BHJa B ycioBUsX baprysmHckoro xpeOra
(byxapoga, 2011).

[logBoass wWTOr CKazaHHOMY, U3yY€HUE LIEHONOMYJISUUNA OpPXUAHBIX Ha TEPPUTOPUHU
pacemotpenHbix OOIIT maer peanbHOE MPEACTABICHUE O MOBEICHHM M COCTOSIHUM H3y4aeMbIX
BUJIOB, 4YTO OOYyCJIOBJIEHO OTCYTCTBHEM AaHTPONOreHHOM Harpy3ku. lccinenoBaHHbIe
LEHOTOMY/ISIIUM MOYHO HCHOJB30BaTh KakK «MoOJeibHbIe (OPMBD» JUIsl JaJbHEUIIETO H3y4eHHS
OMOJIOTHH U SKOJIOTMH BUJIOB.

MopdomeTpruyeckue MoKazaTeld  OTpPakarOT  pa3MepHble  XapaKTEpUCTUKU  ocoOel,
U3MEHSIOIIMECS KaK BO BPEMEHH, TaK U B MPOCTPAHCTBE (B Pa3HBIX HIKOJIOro-reorpaduyeckux
YCIIOBUSIX W TIPH Pa3HOM pEKUME HCIOIb30BaHUA coobmiecTB; beraenko, 1999). Ilostomy
CpaBHEHHE MOP(OIOrHUECKUX MapaMETPOB PA3HBIX PETHOHOB IieJecooOpa3HO, TaK KaK 3TO JIaeT
BO3MOYHOCTb PACKPBITh SKOJIOTMYECKUI ONTUMYM BUAOB (Tabid. 7).

B tabnuue cpaBHuBanuCch Mop(dosoruueckue nokazarenu 3a0aliKkanbCKUX OPXUIHBIX C TEMHU KeE
nokasarensimu B EBpomnelickoit yactu Poccun — Apxanrensckas (Ilyununa, 2017) u MockoBckas
ob6nactu (JIerorucb npuponbl, 2017), a taxke ¢ Uensobunckoi obnacteio (Jlecuna, 2011). YtoOs!
UCKITIOYUTHh aHTPOTIOTEHHOE BIUSHUE NPU CPaBHEHHH, TAHHBIC [0 JAPYTUM PErHMOHAM B3STHI TOXKE
o 3anoBeauukam: [Iunexckomy (Apxanrenbckas o0nacts), [Ipuokcko-Teppacnomy (MockoBckas
obnactp) u UnbMenckomy (YemnsiouHckast 0651acTh).

IIpu cpaBHeHHHM MOP(HOIOTHUECKUX TOKa3aTelell YYUTHIBAIUCH MPHUPOIHO-KIMMATUYECKUE
ycnoBusi pernoHoB. Kak BuaHO U3 TaObmuUIel 7, MOpQOIOTrHIECKHE MapaMeTpbl MOJICTbHBIX BHI0B
OPXHJIHBIX OTJIMYAIOTCS OT TAKOBHIX B APYrux peruonax P®. OOmiee oTMevyaeTcs B 4UCIE KHUIOK, a
pasnuyue B mapaMerpax — JUIMHA U MIMPUHA JIMCTOBOM TUIACTUHKH, BHICOTA T€HEPATUBHOTO Tobera.

[IpocMoTpeB Takke Apyrue AaHHBIE MO IEHOMOMYISIIHUAM OpXHIHBIX B PecryOnuke Anrtaid
(I'epacumoBuy, 2004) u Upkyrckoit obnactu (BunorpamoBa, 1991), MOXHO B IeTOM OTMETUTHh
HEKOTOPYIO OOIIHOCTb MOP(HOMETPUYECKUX MapaMeTpoB, YTO, BO3MOXKHO CBS3aHO C MOXOXXUMH
MPUPOTHO-KITUMATUYECKUMU YCIOBHSIMH 3TUX TEPPUTOPHUH.

AHanmu3upyst BO3pacTHble Tpynmbl 1Mo peruoHam (Tabna. §), MOXKHO CKaszaTh, HYTO
OHTOT€HETHUYECKasi CTPYKTypa HM3yYEHHBIX IICHOMOMYNSIIMA B OCHOBHBIX YEpTaX COOTBETCTBYET
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0a30BBIM BO3PACTHBIM CIIEKTpaM, XapakTepHBIM [UIs JPYrUX dYacTed apeasoB BUIOB. Besne
peo0IIaatoT B3POCIIbIe 0COOU pacTeHU (V-g), a OBEHUJIHLHBIX MIOYTH HE BCTPEUYACTCH.

Taoauna 7. CpaBHeHne MOP(HOJOTHYECKUX TMPH3HAKOB HEKOTOPHIX BHUJIOB OPXUAHBIX Pa3HBIX
peruonoB Poccun.

EBponeiickas yacTh Poccun|
Yeasaonuckasa 001aCTh "
(JIetonucky npuponsi, 2017; 3aobaiikajbe
(JIecuna, 2011)
Bun Mpusuak IMyununa, 2017)
Bo3pacTHble rpynnsl
] im v g ] im v gl ] im v g
Bricora | 1.4\, 16 3117201 28-43) 3.9-4.1 [9.8-102] 20 |43 | - 1.3-220.5-3.1] 5-10
mobera, cM| 5.2 27.6
Ammma | 4.9- 05 11 701 [10-16]3.1-33]6.3-6.79.6-10.3[13.8] - | 7-8 |8-9.5] 8.8-11
JIMcTa, cM | 6.5
C. calceolus T 79 19
MPHHA | 2.9 %7 | 4 663 | 69 [0.9-1.1]2.9-3.1]5.5-59|7.4| - [1.8-3.53-5.8] 5.6-14
mucta, cMm | 4.7 | 6.3
Hueno -y s 6 | 1011 [12-13] 3 6 12 [15] - | 57 |6-10| 9-12
PKHJIOK, T,
Beicora | - - - 13.1-33(68-72(8.694| 24 | - [1.857 - | 7-24
mobera, cM
Amana |- - - - 12.72.9]4.2-4419.6-103[10.5| - |4.7-9| - |73-12
JIMCTA, CM
C. guttatum I
apuHa |- . : - |1.1-13]2426(5862]65| - [2-55| - [3.9:65
JIMCTA, CM
fueno | ] ] 3 7 15 |16]-157] - | 89
PKHJIOK, IIIT.|
Bricora | . : = [3.9:41]899.1( 3%6 | 36| - [10-12]21-26] 31-35
mobera, cM 31.4
Amana |- - - - 12.729(58-64(8894|17 | - |4.8-7/9.5-12| 10-14
JIMCTA, CM
C. macranthon T
HpHHa |- : - - |1.1-13(3.133]6.1-65| 95| - [1.82.1] 56 | 67
JIMCTA, CM
fueno | ] ] 3 7 12 15| -1a7| 7 | 9
PKHJIOK, IIIT.|
Bricora | - - - 2628|4143 W8 g | o] - (32326
nobera, cM 12.2
Jmira 11.9- 6.2- | 6.6-
Platanthora | mora. o | 56 | 810 | 812 | 8-122.5-29 14143 | 0 107 - | 7% | (55 02103
bifoli - - -
folia | Wlmpura | 03- 1) | 5| 555 | 25- 1g305|15.17(3.739(42]| - [12-24 % 1331
mucta, cM | 0.6 3.5 35
Hueno |- 6 | 9-11 | 12 3 5 9 |12] -] 7 |[814] 7-11
PKHUJIOK, IIIT.|
Bricora 13.9-
nobera, cm| - T4 | - - A - [65>-161
Hmara | 0.9- | 1.9- 2.2- | 2.2-
Calypso mucta, cMm | 2.1 | 2.3 31-4.114-4.2 ) ) ) T 25 | 41 2.2:4.2
bulbosa Mwupuna | 0.4- | 0.9- 2.1- 1.3-
mera, em| 08 | 12 [ 1023 25 - - - R Y A R
Yucno ) ) ) ) ) _ _ ) ) 4 5.7 58
PKUJIOK, TIIT.
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Tabumua 8. Pacnpenenenue 1eHONOMYSAUI B pa3HbIX pernoHax Poccuu mo OHTOreHeTUYeCKUM

IpyIIaM.
Il B .
ApXaHreabCcKoii IIT 5 Mockosckoii il s . | B 3abaiikanbe
Bupg o0Jacru, 2017 YensaOMHCKOM . e
obaacru, 2016 (/im/vig) o6actu (j/im/v/g) (/im/v/g)
(/im/v/g) & &
2/63/137 (v- /1
C. calceolus 0/2/63/137 (v-g) 0717176 (g) 1/17/5/34 (v-g) 0/2/3/1 (v)

9/78/16/48 (im-v) |  0/2/7/5 (v-g)

0/10/124/64 (v-g) | 0/14/0/0 (im)
0/12/72/87 (v-g) | 0/20/4/23 (v-g)

C. guttatum - - TS () |00 (i)
V8 [14/67/114/59 (v-g)
C. macranthon - - 0/2/3/6 (v-g) 0/2/6/2
Platanthera bifolia - 0/1/2/2 (v-g) 0/0/3/3 (v-g) 0/4/6/2 (v-g)
Calypso bulbosa 1/13/20/24 (v-g) - - 0/2/38/11 (v-g)

[MpenmonoxurensHo, BUABI poaa Cypripedium HaxXOIIT CBOM SKOJIOTHUYECKHA ONTHMYM apeaia
B paiione rop Oxnoit Cubupu (B 4acTHOCTH, Ha AJTae), T/Ie UMEIOT BBICOKYIO YHCICHHOCTD,
ONITHMAJFHOE COOTHOIIICHHE BO3PACTHBIX TPYII IS Pa3BUTHSA TOMYJISIUH W TATOTCIOT K
JUCTBEHHBIM W CMEIIIAHHBIM JIECAaM W PEYHBIM JIOJTMHAM.

Ha Vpane u B Cubupu cxomsarcst apeaisl 3anaHbIX, TPEUMYIECTBEHHO €BPOIICHCKUX BUIOB, U
a3MaTCKUX, KPOME TOTO, 3[€Ch COXPAHWJIMCh PEIMKTOBBIE YYaCTKHU apeajoB HEKOTOPBIX BHJIOB,
KOTOpbIE€ HE UMEIOT B HACTOSIIEE BpeMsl CIUIONIHOTO apeasia B EBporneiickoit Poccun.

Ananu3 pacrpeieneHUss BHJIOB OPXHUAHBIX IO TEPPUTOPUH, a TaKKe BHJIOBBIX
WHBEHTapHu3amoHHBIX KapT (puc. 10, 11, 12) yka3piBaeT Ha TO, YTO OPXUIHBIC HA TEPPUTOPHH
3aMoBEeTHUKOB 3abaiiKalibsg BCTPEUYAIOTCS MOYTH BE3J€ BJIOJIb PEYHBIX JOJHUH, I/Ie JOCTATOYHOE
YBJI&KHEHHUE; HEKOTOPBIE 3aXOIT Ha CKIOHBI Xamap-/labana (abconroTHast BbICOTa HaJ YPOBHEM
Mops 10 1744 m).

Pa3menienne opxuHbIX, TTIABHBIM 00pa3oM, IPUYPOUYEHO K MECTOOOUTAHHSIM C TMOBBIIICHHOMN
BIIQXKHOCTBIO (JOJUHBI PEK U PYUbEB). DKOJIOTO-(DUTOLIEHOTUYECKHE OCOOEHHOCTH OPXHIHBIX
TaKKe UrparT OOJbIIYI0 pOJib B HMX pacceileHud. EcTb rpymnma BHAOB, KOTOpbIE 3aHUMAlOT
JOCTaTOYHO IMPOKUM crekTp 3koTonoB (Cypripedium guttatum, Corallorhiza trifida, Malaxis
monophyllos), 9T0 MOXET CBUIETEIHCTBOBATH 00 MX XOPOIICH KOHKYPEHTHOW CIOCOOHOCTH, B
OTIIMYME OT BHJOB, IMPUYPOUCHHBIX K Y3KOMY CIEKTpYy 3KoTomnoB (Listera cordata, L. ovata,
Epipogium aphyllum), xotopble 001agaroT ci1adbIMi KOHKYPEHTHBIMU CIIOCOOHOCTAMU. Bo3MOXkHO,
Takoe BHUJOBOE pa3HOoOpa3zue OpXuAHbIX (22 BHAa) B 3aMoBeIHUKAX 3adaiiKanbs CBS3aHO C
HKOTOMUYECKUM  Pa3HOOOpazueM TEPPUTOPHHU, YTO CHOCOOCTBYET BCTPEYAEMOCTH  Kak
CTEHOOMOHTOB, TaK U SBPHUOUOHTOB.

Crnenyer OTMETUTh, YTO MECTa HAUOOJBILIEr0 CKOIUICHHUS BUJOB OPXUAHBIX XapaKTepU3YIOTCS
BBICOKOU U (HepeHIIMPOBAaHHOCTHIO MECTOOOUTAHUIA, OIATONPUSATHBIX AJIS UX MPOU3PACTAHUs, YTO
Tak)ke MOXKHO paccMaTpuBaTh OJHON M3 MPUYUH BUAOBOTO pa3zHooOpasus opxuaHbix (Tommaues,
1974).

Huxe mpencTaBieHbl KapTOCXEMBbl paclpoCTpaHEHUsl BUIOB, 3aHeceHHBIX B KpacHbie Kuurw,
Mo KaXJIOMy M3 Tpex 3amoBenHukoB (puc. 10, 11, 12). Toukamu Ha kapTax 1o OojblIel YacTu
MOKa3aHbl MOMYJISIIIMKA BUJIOB, HO €CTh U OTJENbHbIE HAXOAKU BUA0OB. Hampumep, B 0XpaHHOH 30HE
Baiikanbckoro 3amoBelHUKA (BBIHECEHHOW 3a OCHOBHYIO €r0 TPaHHILy), B OKPECTHOCTSX BU3UT-
neHTpa 3anoBeanuka B 2020 r. Obuta HaiineHa ofgHa uBeTymas ocodb Orchis militaris, koTopas
oTMeueHa Ha kapte. Neottianthe cucullata 6113 BocToOuyHON TpaHuIbl bailikanbckoro 3amoBeHUKA
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MIPEJICTaBJICHA TOKE TOJIHKO OJTHUM BUIOM. B OCTaTbHBIX 3aIIOBETHUKAX TAKHX OTJIEIBHBIX HAX0J0K
BHJIOB HET, TOJIbKO MOMYJSIHH — MajiouucieHHsie (7-10 ocoGeit) m MHorouncienasie (1m0 250
oco0eii).

Buast opxuanbIx

® Piatanthera bifolia

Orchis militaris

@ Neottianthe cucullata
Listera cordata
Listera ovata
Epipactis helleborine
Cypripedium macranthon
Cypripedium guttatum
Calypso bulbosa

Buicora,m mn.y.m. BC
3000-32%0
27503000

| 2500-27%0

2250-2500

2000-22%0

. 1750-2000

1 1500-175%

| 12501500
| 1000-1250

750 - 1000

| 500750

| 250 - 500
100 - 250

| | Mpanuua 3anosegnuka

Puc. 10. KapTrocxema HaxoJ0K BUJOB OPXUJHBIX, 3aHECEHHBIX B KpacHble KHUTH, HA TEPPUTOPUU
Baiikansckoro 3amoBennuka. CocraBiieHO 1Mo psay pabor (AGpamora, Bonkoa, 2011; I'amona,
Kpacnonesniesa, 2013; I'amosa, ynos, 2018; Kurtaes u ap., 2019; Jleronuces npuposst, 2017).

B baprysunckom 3amoBemHuke Touku ¢ Bumamu Platanthera bifolia, Calypso bulbosa,
Cypripedium calceolus, C. guttatum u C. macranthon coBNAAAIOT C IUIOMIAJIKAMH MOHHTOPHHIA
JIAHHBIX BUJIOB.

AHanmu3upyst KapTOCXEMbl, MOXKHO BBIJICJIUTh CIEAYIOIIUE BBICOTHBIE TPYIIbl OPXHUIHBIX,
3aHeceHHbIX B KpacHbie Kauru (Tabi. 9).

Kak 1 orMeuasnock paHee, 00JblIe BCET0 BUJOB COCPEAOTOUYEHO MO PEUYHBIM JI0JIMHAM, IPHYEM

3TO OTHOCHUTCS KaK K MepBON HU3KOTOPHOM IpyIIe, Tak U K 00s1ee BBICOKOTOPHBIM pailoHaM.
B baiikanbckoM 3aroBeJTHUKE HECKOJIBKO BHUJIOB HE CBSI3aHbI C PEKaMU U MPUYPOUYEHBI K CKIOHAM
Xamap-Jlabana (Cypripedium guttatum, C. macranthon, Neottianthe cucullata), Tie OpXuIHbIE
pacTyT B BepxHed mnojoce TeMHOXBOHHbIX jecoB (1100-1700 M n.y.m. BC). Bunsl pona
Dactylorhiza (D. fuchsii, D. incarnatan D. cruenta) BCTpeYalOTCsl BbIlIIE BEPXHEH I'PaHUIIBI Jieca Ha
CyOanmbIMICKUX JTyrax, a Takke Ha 00JI0TaX PEeYHbIX Teppac CEBEPHOTO U F0KHOIO MAKPOCKIOHOB.
Gymnadenia conopsea TakXe paclpoCTpaHseTcs MO CyOadbIMMUCKUM M aJbIIUHCKUM Jyram
CEBEpHOr0 MakpockioHa. OcTalbHble € BHUJbl MOXKHO BCTPETHTh Ha PEYHBIX Teppacax — B
CBETJIOXBOMHO-0EPE30BBIX JiecaX, JOJMHHBIX TOTMOJIEBHUKAX, BIAXKHBIX MPUOPEKHBIX Jyrax, rie
BbICOTHI MOTyT tocturats 1200-1400 M H. y. M. BC.
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Buab! opxuanbIx

® Platanthera bifolia
Listera cordata
Epipactis helieborine
Cypripedium calceolus
Cypripedium macranthon
Cypripedium guttatum
Calypso bulbosa
LG @ Epipogium aphyllum

\ :f,h/ Buicora, m
| A 3000- 3250
o S [ | 2750-3000
28500-2750
i 22502500
| & 2000
R
1500-17%
| 1250- 1500
|y 000 -1 2%
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Puc. 11. Kaprocxema HaxoJ0K BUIOB OPXUHBIX, 3aHECEHHBIX B KpacHble KHUTH, HA TEPPUTOPUU
Bapry3unckoro 3amoBemnuka. CoctaBieHo 1o psay padotr (AnanuH, AHanuna, 2018; JleTonmch
npupossl, 2017; byxaposa, 2011; Tpournkas, ®enopona, 1989).

B Bapry3unckom u J[PKepruHCKOM 3allOBEITHMKAX BCE BUJIBI IPUYPOUYCHBI K KPYITHBIM PEKaM; B
IIEPBOM OHHM 3aHUMAIOT TEMHOXBOWHBIC JieCa — CIIbHUKU M TUXTAPHUKH, a TAK)KE Pa3HOTPABHBIC
Jyra mo OeperaMm peK, BO BTOPOM — CBETJIOXBOMHBIC (JINCTBEHHUYHBIC, COCHOBBIC) M CMEIIIAHHBIE
neca. He wuckmoueno, uto takue Buabl Kak Cypripedium guttatum, Listera cordata, Epipactis
helleborine w Bunwl pona Dactylorhiza 31ech MOTYT 3aX0JUTh BBIIIE B TOPBI BIUIOTH JI0 JILIIMACKUX
JIYTOB.

Jlis yTOYHEHHsI PaCHpOCTPAaHEHUs 3TUX M JPYTHX BUAOB HEOOXOIUMBI JOMOJIHUTEIbHBIE
WCCJIEIOBAHUS B 3aMIOBEIHUKAX, B TOM YHCJI€ MOHUTOPUHT MOMYJSIUN PEIKUX BUI0B OPXUIHBIX.

BriBOABI

1. K nHacrosimeMy BpeMEHH Ha TEPPUTOPHUM 3allOBEAHMKOB 3alaiikaibsi OTME4eHO 22 BUAA
OpXHJIHBIX, OTHOcsImMXcs K 17 pomam. B bailikanbckoMm 3amoBeqHuKe BbIsiBICHO 19 BuUIOB, B
baprysunckom — 12, B JlxepruackoM — 10. bonpmmHCTBO M3 HUX 3aHeceHbl B KpacHble kHUrM
PETHOHAIBHOTO U (heAepaTbHOTO YPOBHS.

2. B apeanormueckoM CHEKTpe BEJIMKO YYacTHE €BpPa3MaTCKOM, TOJapKTUYEeCKOH U
eBpocubupckoit rpymm. Ilo ¢uroneHoTHUECKOW NPUYPOYEHHOCTH OPXUAHBIX B 3aMOBEIHUKAX
3abaiikanbs BbIAENeHO 5 Tpymi: jecHas (13 BumoB), neco-TyHapoBas (1 Bunm), nyroBas (2 BUaa),
myroBo-niecHas (4 Buaa) 1 1yroBo-0o10THas (2 BUa).

3. CoctosiHue 6 HCCIIEOBAHHBIX LIEHOMOMYNSALUN OalIMaykoB TOBOPUT 00 HMX YCHEIIHOM
pPa3BUTHUH, YEMY CBUJIETEILCTBYET MpeobiafaHne BUPTUHIILHBIX U T€HEPATUBHBIX 0COOEH U, Kak
CIIEICTBUE, NTPABOCTOPOHHUX OHTOT€HETUYECKUX CIEKTPOB. VICKIIOUEHHE COCTaBISAET MOMYIISIMS
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Cypripedium calceolus B bapry3uHCKOM 3amlOBeJHHKE, I KOTOPOHW XapaKTepHbI HH3Kas
YUCJICHHOCTh W ININIOTHOCTH, YTO YKa3bIBACT Ha YA3BHMOCTH BHJAd B YCIIOBHAX Bapry31/IHCKOFO
xpeora.

Buab! OpxXuaHbIX

® Cypripedium calceolus
Cypripedium macranthon
Cypripedium guttatum
Calypso bulbosa
Epipogium aphyllum
Neottia camtschatea
Neottianthe cucullata
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Puc. 12. Kaprocxema HaxoJ0K BUJOB OPXUJHBIX, 3aHECEHHbIX B KpacHble KHUTH, HA TEPPUTOPUU
Jlxeprunckoro 3anoBenHuka. CocrabiieHo 1o psay pador (bymaesa, 2020; Jleronuch mpupo/isl,
2017; Enaes u np., 2000).

Taﬁ.mma 9. BricoTHEBIE I'pyIIibl BUAOB OPXUHBIX, 3aHECCCHHBIX B KpaCHHe KHHI'H.

Ne BricoTHbII AMana30H, Buabl, BcTpeuaoumuecsi B mpejesax 1aHHOIro Yuci10 Touek
B M H.y.M. BC JHMANA30HA Ha KapTe
Cypripedium macranthon, C. guttatum, C. calceolus,
Listera cordata, Calypso bulbosa, Platanthera bifolia
1 450-800 ! » Cabyp ’ ifolia, 24

Epipactis  helleborine, Orchis militaris, Epipogium
aphyllum, Neottianthe cucullata

Listera cordata, Cypripedium guttatum, C. calceolus,
2 810-1130 Neottianthe cucullata, Calypso bulbosa, Epipactis 9
helleborine, Neottia camtschatea

Calypso bulbosa, Cypripedium macranthon,
3 1140-1800 C. guttatum, Listera ovata, L. cordata, Neottianthe 9
cucullata, Platanthera bifolia, Epipactis helleborine
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4. MopdomerpruecKkre moKazaTear MOJCIbHBIX BUIOB OPXUIAHBIX OTIMYAIOTCS OT TaKOBHIX B
npyrux peruoHax P®. O0miee oTMedaeTcss B 4HCIe )KUIOK, a pa3Inuie — B TAKUX IMapaMeTpax, Kak
JUIMHA W IIAPUHA JTUCTOBOHM IUIACTUHKH, BBICOTA PACTEHUS. AHATU3UPYS BO3PACTHBIC CICKTPHI
OPXHJIHBIX IO JPYI'HM pETHOHAM, OTMEYaeTCs COOTBETCTBUE IICHOMOMYJSAIUi B 3abaiikanbe
BO3PACTHBIM CIIEKTpaM, XapaKTEePHBIM Uil JPYTUX 4YacTedl apeajoB BHJIOB: Be3A€ NMPeoOsafaroT
B3pocCIbIe (V, g) 0coOU, IOBEHUJIBHBIC TIOYTH HE BCTPEUAIOTCSI.

5. AHanM3 KapToCXeM HAaxOJI0OK BHUJOB, 3aHECEHHBIX B KpacHble KHHIH, TIO TEPPUTOPUU
3aIOBETHUKOB 3a0aliKalibsi TOBOPUT O MPUYPOUCHHOCTH OOJIBIIICH YacTH BUJIOB K KPYITHBIM pEKaM,
rJIc UMEETCS JIOCTAaTOYHOE YBJIaKHEHHe. 1o abCOJIFOTHON BBICOTE MECTHOCTH BHJIBI IPHUMEPHO
MOPOBHY paclpeeNiuch Ha 3 Tpynmsl, ogHako MHorue u3 Hux (Cypripedium guttatum, Calypso
bulbosa, Listera cordata, Epipactis helleborine, Neottianthe cucullata) BcTpeudaroTcsi BO BCEX
BBICOTHBIX TPYIIITAX.

brazooapnocmu.  ABTOpBI  BBIp@XarT  0JIArOAAPHOCTH  PYKOBOJACTBY  baiikanbckoro,
JI>KepruHCKOTO M bapry3nHCKOTO 3al0OBETHUKOB 32 TPEA0CTABICHHBIE MATEPHUAITBI M KOHCYJIbTAI[H
IIpU HAMMCAHUU PabOTHI.

Qunancuposanue. Pabota BeimomHeHa 1o Teme [oczamanmst Ne IIUTUC: 121051100137
«[IpocTpaHCTBEHHO-BpEMEHHAsI OpPraHU3aIysi dKOCHCTEM B YCIOBHSIX H3MEHEHHUH OKpYKaromei
CpenbD».
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The aim of present research work is the revealing of the principal features of cenotic
populations and the peculiarities of distribution of the species from the Orchidaceae family
in Transbaikalia region. For the achieving of the goal the following tasks are set:

1. To identify the species diversity of Orchids and their phytocenotic location in the reserves
of Transbaikalia region.

2. To give the characteristics of cenotic population, the number and age structure of the species
taking the Cypripedium genera as an example.

3. The work out the altitudinal cartographic schemes of the Orchids distribution for
the territory under consideration.

4. The reveal the principal ecological-biological features and principal peculiarities of
distribution are attached to the tropical Orchidaceae family in the reserves of Transbaikalia region.

The Orchidaceae family is one of the most interesting among the Angiosperm species because
of the features of their biology and anthropogenic vulnerability. Many species from this family are
rare; some of them are included into the Red Books of various ranks.

The territory of Transbaikalia region is characterized by specific natural and climatic conditions
(sharp continental climate, influence of the lake Baikal, orographic features, etc.) which create very
specific conditions for the growing of the species of Orchidaceae family. The cartographic scheme
of the territory under consideration with the reserves marked on the map is given at the Figure 1.

The Orchidaceae family is one of the biggest among the plants and accounts up to 750 genera,
from 20,000 to 25,000 species (Dressler, 1981), and, according to some other data, there can be
even more, up to 800 genera and 35,000 species (Vakhrameeva, 1991).

The species of this family are cosmopolitics. They could be met almost in all regions of the
Earth suitable for habitation, from Sweden and Alaska in the north, to the Terra del Fuego and
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Makkuori Island in the south. But the majority of them live in the tropical latitudes, especially, in
tropical America and South-East Asia, where throughout the short dry season and under the high
precipitation level they find the most favorable growing conditions. In the moderate latitudes their
diversity is lower. Thus, in the moderate latitudes of the North hemisphere there are only 75 genera
(10% of the total number) and 900 species (4.5%; Plant life, 1982).
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Fig. 1. Studied territories on the sketch map.

About 130 orchid species from 42 genera grow on the territory of Russia. They live almost
everywhere (excluding the regions of Far North) under various ecological conditions. Many species
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have big areas and could be found in various types of phytocenoses, and some of them have a
narrow phytocenotic habitat (Vakhrameeva et al., 2014). They are various at the Far East
(65 species from 33 genera) and at Caucasus (50 species from 19 genera), because these territories
are close to south-east and Asia Minor centers of Orchid biodiversity (Averyanov, 1991).

The species of Orchidaceae family could be related to hemi-eurytopic plants. They are sensitive
to soil, cenotic and micro-climatic conditions. Most of species are attached to certain ecological
habitat conditions (Perebora, 2002). But, nevertheless, Orchid species grow almost everywhere:
on the slopes of high mountains as well as in the forests, in the wetlands and waterbodies as well as
in the dry steppes and desert oases. Most Orchids do not grow higher than 2000 meters above the
sea level, but some of them could be met at the upper boundary of forest at the 5000 meters above
the sea level (Plant life, 1982).The shadow and light wet forests are considered to be the primary
habitats of Orchids (Averyanov, 1991). The most suitable habitats at the Russian territory are
coniferous-broadleaved forests of the Far East (Tatarenko, 1996). Many species of Orchids are
connected evolutionary with the moss communities because they switch from epiphytic to terrestrial
existence (Vakhrameeva, 1991). The limits of ecological amplitude of Orchid species as a rule are
not connected with the area size (Tatarenko, 1996).

Orchid species could be met almost in all natural zones of Russia, from tundra at the north to
the dry steppes and semi-deserts in the south. In the mountains they can grow almost everywhere
from the piedmont to the subalpine belt. Most species are allocated to the zonal vegetation, but
many could be met in intrazonal types of vegetation, such as wetlands and solonets. Among orchid
species the forest ones prevail in the moderate climate. This indicates that under the forest canopy
there are optimal conditions for their existence and preservation in the moderate climate zone.
They could be of various forest types with homogeneous composition or mixed forests: pine, larch,
small-leaved, sparse forests, broad-leaved and mixed coniferous-small-leaved forests.
The prevailing tree species could be various depending on the region (Vakhrameeva et al., 2014).

As orchid species have weak competitive ability, the number of their individuals in populations
is not high. This is also the reason why they are not abundant in the phytocenoses. But sometimes
some species could become subdominants in the vegetation communities, and very rarely they act
as dominants: Cypripedium guttatum, Dactylorhiza urvilleana ' and some other species
(Vakhrameeva, 2014).

Orchidaceae family deserves attention for the aims of biodiversity conservation, because many
species from this family are endangered not only due to anthropogenic impact but because of the
specific features of their biology and ecology. They need protection on different levels:
international, state and regional. That is why many representatives of this family are included into
the Annex II to the “Convention on International Trade ...” (2009).

In the Europe the species that need special protection are included into the Annex to “Bern
Convention”, including the Annex Bern-I, which contains the plant species in need of strict
protection measures. Among them there are 9 orchids growing in European Russia and Caucasus:
Cephalanthera floribunda, Cypripedium calceolus, Himantoglossum caprinum, Liparis léeselii,
Ophrys oestrifera, O. taurica, Orchis provincialis, O. punctulata n Steveniellasa tyrioides. Two of
them are included into the “Natural Habitats and Wild Fauna and Flora Protection Directive”:
Cypripedium calceolus and Liparis l6eselii.

In 1997 five species from Russia (Cypripedium yatabeanum, Neottia ussuriensis,
Himantoglossum f. ormosum, Ophrys caucasica n Ophrys oestrifera) were included into the [TUCN
Red List (1997).

Other 66 species are included into the “Red Data Book of the Russian Federation” (2008).

! Latin names of plants are given according to S.K. Cherepanov plant guide “Vascular plants of Russia and adjacent
countries” (1995).
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As compared to the “Red Data Book of RSFSR” (1988), 22 more species were added, including
2 endemic species and 7 species that could be met in Russia and adjacent countries. The newly
added plants are Traunsteinera sphaerica, Gymnadenia odoratissima and Cypripedium
ventricosum. Besides, some species were found on the Russian territory not so long ago
(Cephalanthera erecta and C. floribunda), or after a long period of their absence (Neottia
ussuriensis). In total, the “Red Data Book of the Russian Federation” includes 25 species from the
Far East, 22 from Caucasus, 3 from European part of Russia, and 16 from European and Asian
parts, 8 of which have wide areas of distribution (Vakhrameeva et al., 2014). Recently the process
of creation of the regional Red Data Books in Russia has become active, which allows scientists to
generalize the data on the state of population of rare orchids.

Many rare and endangered species grow in the Specially Protected Natural Area, rare
vegetation communities and natural complexes could be met. As experience shows species
protection is well provided in the reserves on state level, but orchid species are rare in the reserves
and despite the conservation measures the number of cenotic populations of some orchids is
decreasing. According to the data of T.I. Varlygina (2003), the number of Cypripedium calceolus
populations decreased in many reserves, as well as the number of sites with Liparis loeselii.
Meanwhile some sub-endemic species and other species that have limited distribution in Russia
(Cypripedium shanxiense, Chamorchis alpina, Dactylorhiza euxina etc.) are not protected on the
territories of reserves. Therefore, the special territories should be allocated to organize new federal
and regional reserves (where possible) and monuments of nature (Vakhrameeva, 2014).

In many countries besides protection the other methods of species conservation are used.
In botanical gardens in Russia 60 species of orchids from natural flora are grown up. The attempts
of orchid species cultivation have been underway for a long time. The new centers are organized
and develop in our country (in Saint-Petersburg, Yekaterinburg, Moscow, Nizhniy Novgorod and
others), where orchids are grown on nutrient mediums for seeds germination and for cultivation of
tissues. Transplanting of cloned plants into nature is not advisable because the impoverishment of
genetic diversity of species happen but also the reduction of stability of populations
(Vakhrameeva et al., 2014).

Thus, the taxonomic diversity and ecological-biological features of orchids define their wide
distribution on the Earth.

The specific “plasticity” of biology and ecology of orchids enable them to occupy various
habitats. But despite this the species of Orchidaceae family form one of the most vulnerable plant
groups which need studying of their ecological and biological features for conservation.

This work will be useful for further studying and planning of protection measures on the
territory of Baikal, Barguzinsky and Dzerginsky reserves: we gave the features of Pribaikalsky
orchids, their diversity and altitudinal distribution. The data on the state of cenotic populations of
orchid species are necessary for correction of the features of protected objects in Specially Protected
Natural Areas and their categories in the Red Data Books of federal and regional levels.

Materials and Methods

In our work we consider and analyze orchid species on the territory of three reserves: 1) Baikal
state natural biosphere reserve, 2) Barguzinsky state natural biosphere reserve named after
K.A. Zabelin, 3) Dzerginsky state natural reserve. We used “Chronicles of Nature” from these
reserves (Ananin, Ananina, 2018; Kitaev et al., 2019; Budaeva, 2020), Red Data Books of regional
and federal levels and other literature sources (Troitskaya, Fedorova, 1989; Elaev et al., 2000;
Abramova, Volkova, 2011; Gamova, Krasnopevtseva, 2011; Gamova, Dudov, 2018), as well as our
own materials on 2020 from the Barguzinsky reserve.

The studying of the features of individual plant development (ontogenesis) and representation
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in cenotic populations of various age states play the great role in the estimation of the state and
prognosis of the population development (Cenopopulations of plants ..., 1976).

Cenotic population (cenopopulation) is the elementary object of population level organization
for the plants. Cenopopulation includes all plants of certain species in the phytocenosis
(Petrovskiy, 1961). The main characteristics of cenopopulation are: the number of individuals
(density), age spectrum and type of age spectrum.

The age spectrum is the ratio of the plants in different age state (Uranov, 1977). Onthogenetic
structure of cenopopulation is one of the most important features, reflecting the vital strategy of
plants, as well as the state and perspectives of cenopopulation development (Glotov, 1998).
Onthogenetic or so called age spectrum are presented in our work as diagrams.

The age groups pf plants are formed according to morphological (qualitative and quantitative)
features. We accepted for our work proposed by T.A. Rabotnov (1950) and A.A. Uranov
(Cenopopulations of plants ..., 1976) the following age states for Orchidaceae family: juvenile (j),
immature (im), virginal (v) and generative (g).

Method of the age states determination for orchids is based on analysis of metrical data of
terrestrial organs. We analyzed the aboveground organs because the digging of orchid plants is
impractical due to their rareness. The age state of orchids had been determined according to the
following morphometric parameters: type of shoot (vegetative/generative), the height, length and
width of leaves, number of ribs and parameters of upper and lower lips of the flower, holes.
All metric data were collected in the tables; in our work we present the fragment of such table.

Besides the quantitative indices we took into consideration the total qualitative features of
onthogenetic states (Uranov, 1975; Jukova, 1987):

Juvenile plants (j) are characterized by simplicity of organization, some embryonic structures
(root, shoot), loss of connection with the seed, absence of cotyledon, unformed of features and
properties typical for the mature plants, presence of leaves with different form and location,
different type of growing and branching than the mature plants have.

Immature plants (im) have features and characteristics transitional from juvenile plants to
mature: development of leaves and roots of transitional type, emergence of some mature features in
the shoot structure, beginning of branching but simultaneously preserving of some elements of
initial shoot.

Virginal plants (v) are characterized by emerging of principal features typical for certain vital
form: the plants have typical for the species mature leaves, shoots and root system, generative
organs are not formed yet, processes of withering away are not expressed yet excluding seasonal
change of mono- and dicyclical shoots and death of some roots (sometimes of the main root,
sometimes of adventitious root).

Generative plants (g) have emerging and development of generative organs, forming of mature
structures: big shoots, leaves and the whole biomorph.

The ratio of the age groups in the structure of population characterizes its ability of
reproduction and survival, and correlates with its indices of fertility and mortality.

In growing populations with high fertility the young individuals prevail that are not
reproductive. Stable populations are as a rule uneven full-member populations in which certain
number of individuals cross from the young age groups to older and the fertility equals to
population decline. In diminishing population the base is formed by old individuals, renewal is
absent or insignificant.

The age spectrum is of high significance. According to predominance of certain age groups in
the spectrum we can judge about success and stability of certain cenotic population within the
community or about the critical moments in its development. This characteristic is very important
especially for rare species (Klinkova et al., 2010).

Variety of age spectrums known for rare species could be expressed in the following variants:
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e With predominance of mature individuals (v, g);

e With predominance of young individuals (j, im, v);

e With maximum in young and old parts of cenopopulation.

In our work we revealed 3 types of onthogenetic spectrum: lefi-hand spectrum, which
maximum is in the young individuals; right-hand spectrum, which maximum is in the mature
individuals; and bimodal spectrum, which maximums are in immature and generative individuals
(Bichenko, 1999; Cenopopulations of plants ..., 1976).

The data received during our research works could be generalized and represented as statistical
indices. One of them is ageindex (A), proposed by A.A. Uranov (1975), and calculated in our work
for cenopopulations under consideration. It is weighted indicator of correlation of shares of the age
groups in the composition of cenopopulation and is calculated as follows:

A = Y ki xmi
N )
where ki 1s the number I of onthogenetic group, mi is the “valuation” of the age of one individual of

the I onthogenetic group, and N (Zki) is the number (density) of cenopopulation.

Age index evaluate the onthogenetic level of cenopopulation in certain moment of time and
give the real picture of the input of each onthogenetic group into the total age structure of
cenopopulation. It varies from 0 to 1 and the higher it is, the elder is the cenopopulation
(Uranov, 1975). For visualization we used the color scale (Table 1).

Table 1. Age coefficient scale.

Conditional color Name of the cenopopulation type Diapason of age index
“adolescent” 0-0.1
maturing 0.1-0.2
young 0.2-0.4
mature 0.4-0.6
aging 0.6-0.8
old 0.8-1

Results and Discussion

By now on the territory of Baikal reserve and in its protection zone we revealed 19 species of
orchids. They are presented in the table below (Table 2) with indication of conservation status.

Thus, 8 species are included into the Red Data Book of the Republic of Buryatia (2013) and 4
are in the Red Data Book of the Russian Federation (2008). All of them have the “rare” status
(or Near Threatened of the IUCN Red List), which means that they are not endangered, but their
number is low and they could be found in such limited areas that they may disappear, as soon as the
environmental conditions worsen. One species included into the regional Red Data Book belongs to
the 7™ category, i.e. it is not endangered in the Republic of Buryatia, but is listed in the Red Data
Book of the Russian Federation.

On the territory of Dzherginsky Reserve 10 species of orchids grow (Table 3); 5 of them are
included into the Red Data Book of the Russian Federation with category 2 (VU) — 1 species and
with category 3 (NT) — 4 species. 6 species are included into the Red Data Book of Buryatia, while
the majority of them are referred to the 3 category (NT), 1 species to category 2 (VU) and 1 — to
7 category.

12 species of orchids are revealed on the territory of Barguzinsky reserve (Table 4), 8 of them
are included into the Red Data Book of the Republic of Buryatia (2013), including 4 species — into
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the Red Data Book of Russia (Table 4).

Table 2. Orchid species that grow on the territory of Baikal Reserve. The list is compiled on the
basis of numerous works (Red Data Book of Russian Federation, 2008; Red Data Book of
Buryatia ..., 2013; Chronicle of nature, 2019; Abramova, Volkova, 2011; Gamova,
Krasnopevtseva, 2013; Gamova, Dudov, 2018).

Red Data Book of the Red Data Book of the

Latin names of species Republic of Buryatia Russian Federation
(2013) (2008)
Calypso bulbosa (L.) Oakes 3 (NT) 3 (NT)

Coeloglossum viride (L.) C. Hartman
Corallorhiza trifida Chatel.
Cypripedium guttatum Sw. 3 (NT)
C. macranthon Sw. 3 (NT) 3 (NT)
Dactylorhiza cruenta (O.F. Mull.) Soo
D. fuchsii (Druce) So6

D. incarnata (L.) So6

Epipactis helleborine (L.) Crantz 3 (NT)
Goodyera repens (L.) R. Br.
Gymnadenia conopsea R. Br.
Herminium monorchis (L.) R. Br.

Listera cordata (L.) R. Br. 3 (NT)

L. ovata (L.) R. Br. 3 (NT)

Malaxis monophyllos (L.) Sw.

Neottianthe cucullata (L.) Schlecht. 7 3 (NT)
Orchis militaris L. 3 (NT) 3 (NT)
Platanthera bifolia (L.) Rich. 3 (NT)

Spiranthes amoena (Bieb.) Sprengel

In the table 5 (Table 5) we presented the species diversity of orchids (22 species, 17 genera)
in all reserves under consideration. As we can see, the largest genera are Cypripedium and
Dactylorhiza that include 3 species each. Listera genus is represented by two species, other
genera — by only one species.

Plant species which comprise the special regional floras, in most cases have areas going beyond
certain region and occupy vast territories up to Holarctic area (Tolmachev, 1974). In areorgraphic
spectrum of orchids in the reserves of Transbaikalia we selected 6 groups (Fig. 2).

1) Eurasian — 10 species (Cypripedium calceolus, C. macranthon, Dactylorhiza incarnata,
Neottianthe cucullata, Orchis militaris, Herminium monorchis, Gymnadenia conopsea, Epipactis
helleborine, Epipogium aphyllum, Listera ovata);

2) Holarctic — 7 species (Cypripedium guttattum, Coeloglossum viride, Listera cordata,
Goodyera repens, Malaxis monophyllos, Corallorhiza trifida, Calypso bulbosa);

3) Euro-Siberian — 2 species (Dactylorhiza cruenta, D. fuchsii);,

4) Caucasian-Asia-Minor-Siberian — 1 species (Platanthera bifolia);

5) Eastern-European-Siberian-Far Eastern — 1 species (Spiranthes amoena);

6) Far Eastern — 1 species (Neottia camtschatea).

Most orchids have wide habitat areas: Eurasian (10 species), Holarctic (7 species), European-
Siberian (2 species). The rest of the species is attached mostly to the territory of Asia: they are
Eastern-Siberian, Far Eastern and Far Eastern species (1 species in each).
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Table 3. Orchid species that grow on the territory of Dzherginsky Reserve. The list is compiled on
the basis of numerous works (Red Data Book of Russian Federation, 2008; Red Data Book of
Buryatia ..., 2013; Budaeva, 2020; Chronicle of nature, 2017; Elaev et al., 2000).

Red Data Book of the Red Data Book of the
Latin names of species Republic of Buryatia Russian Federation

(2013) (2008)
Calypso bulbosa (L.) Oakes 3 (NT) 3 (NT)
Cypripedium calceolus L. 3 (NT) 3 (NT)
Cypripedium guttatum Sw. 3 (NT)
C. macranthon Sw. 3 (NT) 3 (NT)
Epipogium aphyllum Sw. 2 (VU) 2 (VU)
Goodyera repens (L.) R. Br.
Gymnadenia conopsea (L.) R. Br.
Neottia camtschatea (L.) Reichenb. fil. 3 (NT)
Neottianthe cucullata (L.) Schlecht 7 3 (NT)
Spiranthes amoena (Bieb.) Sprengel

Table 4. Orchid species that grow on the territory of Barguzinsky Reserve. The list is compiled on
the basis of numerous works (Red Data Book of Russian Federation, 2008; Red Data Book of
Buryatia ..., 2013; Chronicle of nature, 2018; Troitskaya, Fedorova, 1989).

Red Data Book of the Red Data Book of the
Latin names of species Republic of Buryatia Russian Federation

(2013) (2008)
Calypso bulbosa (L.) Oakes 3 (NT) 3 (NT)
Cypripedium calceolus L. 3 (NT) 3 (NT)
Cypripedium guttatum Sw. 3 (NT)
C. macranthon Sw. 3 (NT) 3 (NT)
Dactylorhiza cruenta (O.F. Mull.) Soo
D. fuchsii (Druce) So6
Epipactis helleborine (L.) Crantz 3 (NT)
Epipogium aphyllum Sw. 2 (VU) 2 (VU)
Goodyera repens (L.) R. Br.
Gymnadenia conopsea (L.) R. Br.
Listera cordata (L.) R. Br. 3(NT)
Platanthera bifolia (L.) Rich. 3 (NT)

According to phytocenotic preference of orchids (Fig. 3), we selected the following groups of
species in the reserves of Transbaikalia:

1. Forest: Cypripedium calceolus, C. guttatum, C. macranthon, Platanthera bifolia,
Listeraovata, L. cordata, Neottianthe cucullata, Corallorhiza trifida, Calypso bulbosa, Goodyera
repens, Epipactis helleborine, Epipogium aphyllum, Neottia camtschatea (13 species);

2. Forest-meadow: Coeloglossum viride (1 species);

3. Meadow: Dactylorhiza incarnata, D. cruenta (2 species);

4. Meadow-forest: Dactylorhiza fuchsii, Herminium monorchis, Gymnadenia conopsea,
Malaxis monophyllos (4 species);

5. Meadow-wetland: Spiranthes amoena, Orchis militaris (2 species).

This division into groups is conditional because many orchids have wide ecological amplitude

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2021, Vol. 5, No. 4



40 ECOLOGICAL-BIOLOGICAL FEATURES AND DISTRIBUTION ...

and could be met in various habitats.

Table 5. Summary table of orchids’ presence in the reserves.

Latin names of species Baikal Reserve Dzherginsky Reserve Barguzinsky Reserve
Calypso bulbosa + + +
Coeloglossum viride +
Corallorhiza trifida +
Cypripedium calceolus + +
C. guttatum + + +
C. macranthon + + +
Dactylorhiza cruenta + +
D. fuchsii + +
D. incarnata +
Epipactis helleborine + +
Epipogium aphyllum + +
Goodyera repens + + +
Gymnadenia conopsea + + +
Herminium monorchis +
Listera cordata + +
L. ovata +
Malaxis monophyllos +
Neottia camtschatea +
Neottianthe cucullata + +
Orchis militaris +
Platanthera bifolia + +
Spiranthes amoena + +

As could be seen on the diagrams the highest number of orchid species belong to forest group —
13 species, the second place — meadow-forest species — 4, then the other typesof meadow group:
meadow and meadow-wetland — 2 species each. Only 1 species belong to forest-tundra group.

Predominance of the forest group of species is conditioned by natural conditions of the
Transbaikalia region in particular by predominance and variety of forest habitats. Some species of
orchids are integral components of forest phytocenoses.

As species of narrow ecological amplitude we can mention Calypso bulbosa, Neottianthe
cucullata, Listera ovata, L. cordata, as well as the forest bryophil Epipogium aphyllum.
These species are very specific, their rare occurrence is conditioned not only by features of biology
and ecology, but by destruction of their natural habitats and by degradation of communities as the
result of anthropogenic activity (forest cutting, wetland drying, road construction, grazing and cattle
driving, recreation load; Red Data Book ..., 2008).

The typical forest species are Calypso bulbosa, Epipactis helleborine, Neottianthe cucullata,
Epipogium aphyllum, Goodyera repens. To forest group of species belong the representatives of
genera Cypripedium (Cypripedium calceolus, C. guttatum, C. macranthon). The species
Cypripedium calceolus could be met mostly in mixed forests. Cypripedium macranthon could be
met not only in the various types of forests but on the wetlands as well and in birch forests.
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Fig. 2. Areographic groups of orchids in the reserves of Transbaikalia Region.

< 14
5
< 310
(=)
5 &8
g6
Z 4
2 I
. m W B
| 2 3 4 5

Ecological-phytocenotic groups

Fig. 3. Phytocenotic spectrum of orchids that grow in the reserves of Transbaikalia. Legend: 1 —
forest, 2 — forest-tundra, 3 — meadow, 4 — meadow-forest, 5 — meadow-wetland.

Cypripedium guttatum is attached to different types of communities: birch-larch forests, forest
margins, bush thickets, wetland meadows and birch forests. Corallorhiza trifida is mentioned
mostly for wet mixed forests, birch-larch forests, along river banks, but sometimes could be met on
the bogs, wet meadows and in the bush thickets.

The species Coeloglossum viridis is selected into the separate group. This species grows in the
coniferous and mixed forest as well as in the lichen tundra.

Some species of the Dactylorhiza genus are attached to the meadow communities. They could
be met on the wetland meadows - Dactylorhiza salina. Dactylorhiza incarnate u D. Umbrosa and in
the sparse spruce forests as well.

Meadow-forest species we selected in a separate group: Dactylorhiza meyeri, D. fuchsii,
Herminium monorchis, Gymnadenia conopsea, Malaxis monophyllos. These species could be met
in spruce forests, on the wetland meadows, on sedge-herbaceous meadows as well as in the sparse

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2021, Vol. 5, No. 4



42 ECOLOGICAL-BIOLOGICAL FEATURES AND DISTRIBUTION ...

forests and on the forest glades, in the mixed and birch-larch forests.

We referred two species to meadow-wetland group: Spiranthe samoena w Orhis militaris.
Spiranthe samoena grows on peat bogs and on the sedge-herbaceous meadows. Orhis militaris
grows mostly on the herbaceous meadows on the bogs, but could be met on the forest glades, on the
edges of bogs, close to creeks and on the meadows in the forests. (Abramova, Volkova, 2011;
Elaev et al., 2000; Troitskaya, Fedorova, 1989; Vakhrameeva et al., 2014; Kazazaeva, 2009).

Methods used for research work of cenopopulations are described above.

In Barguzinsky reserve we studied five cenopopulations of Cypripedium genera during the
practice works (2020 year), one cenopopulation has been described in Dzherginsky reserve
according to literature data (Kazazaeva, 2009) and some data has been received from the Chronicle
of Nature of the Reserve (Budaev, 2020). In Baikal reserve we collected some data that has been
provided by research associate N.S. Gamova. On the territories of Baikal and Dzherginsky reserves
monitoring of cenopopulations structure is not provided and there is not enough data.

Three species of Cypripedium genera grow in Barguzinsky reserve. Monitoring of C. Guttatum
(and white-flower representatives of this species) is provided on the sites (10x10 meters): in the
valley of the river South Birikan, in the valley of the river Bolshaya and on the cape Nemnianda.
The rest two species C. macranthon and C. Calceolus were studied on the same site in the valley of
the river Southern Birikan.

The permanent monitoring site of Cypripedium macranthon is situated in the rare pine-spruce-
herbaceous forest. The patch is cluttered with dead wood, dead grass. The grass layer density is 15-
25%. There is no moss-lichen layer.

The population of Cypripedium calceolusin the reserve is small in number. Association in the
valley of the river Southern Birikan is pine-Siberian cedar-herbaceous. The grass layer density is
20-30%, the projective coverage of moss and lichens — 30%.

The population of Cypripedium guttatum is most numerous in the valley of the river Bolshaya,
in the spruce forest. In the valley of the river Davsha (Nemnianda cape) we selected the Siberian
cedar-blueberry-moss association. The grass layer density is 50%, the projective coverage of moss
and lichens — 80%.

The principal population indices that reflect the structure of cenopopulation are given in the
tables and in diagrams in the figures (Fig. 4-9), metrical data is given in the table 6.

Population of Cypripedium guttatum is one of the most numerous out of rare and vulnerable
plant species of Barguzinsky reserve. Monitoring of C. Guttatum is provided on three sites (that had
been described above). The total number of individuals is 138. In the valley of the river Southern
Birikan only immature plants grow (Fig. 4). On the cape Nemnianda the generative and immature
plants are equally in number and 4 virginal plants are mentioned (Fig. 5). In the valley of the river
Boshaya the site for monitoring of C. guttatum with white flowers has been established among
which the immature and generative individuals are mentioned (Fig. 6). The highest density of
population is mentioned along the paths, where the competition with other species is weak. The age
index of Cypripedium guttatum cenopopulation in the valley of the river Southern Birikan is 0.05
with right-hand spectrum; 0.28 with two-vertex spectrum on the cape Nemnianda; and 0.22 with
two-vertex spectrum in the valley of the river Bolshaya. Thus, the cenopopulation in the valley of
the river Southern Birikan is characterized as “teenage”, while the other two are young (the color
scale is given for visibility).

The total number of individuals in cenopopulation of C. macranthon is 10. Under sufficient
moistening and illumination level and no competition from other plants in the herbaceous layer the
favorable conditions for development of young plants are being created. (Fig. 4). The age index of
Cypripedium guttatum in the valley of the river Southern Birikan is 0.18. The type of its population
is growing up with left-hand age spectrum.
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Fig. 4. Ontogenetic spectrum of Cypripedium guttatum cenopopulation (valley of the river Southern
Birican) in 2020. At the bottom of the picture hereinafter the badge shows the population age
weighted average (Table 1).
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Fig. 5. Ontogenetic spectrum of Cypripedium guttatum cenopopulation (cape Nemnianda) in 2020.

The population size of C. calceolus is very high and composes of 6 individuals. In the
onthogenetic spectrum the virginal individuals prevail (Fig. 8). The age index of C. calceolus in the
valley of the river Southern Birikan is 0.16, which is typical for growing up cenopopulation.
Cenopopulation is with right-hand age spectrum.

Thus, basing on the age index in Barguzinsky reserve, the growing up and young individuals in
the cenopopulations of Cypripedium prevail. Meanwhile, in all cenopopulations we can see the age
inequality of individuals. The individuals of plants in one age or one age state make up an age
group. Distribution of individuals in the age groups promotes to stability of species in the

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2021, Vol. 5, No. 4



44 ECOLOGICAL-BIOLOGICAL FEATURES AND DISTRIBUTION ...

phytocenoses because for each group the individual ecological niche is typical and their own
specific links with the habitat conditions.
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Fig. 6. Ontogenetic spectrum of Cypripedium guttatum f. albiflora cenopopulation (valley of the
river Bolshaya) in 2020.
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Fig. 7. Ontogenetic spectrum of Cypripedium macranthon cenopopulation (valley of the river
Southern Birican) in 2020.
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Among onthogenetic spectra (ratio of plants of different age groups) the most frequent are
right-hand and two-vertex spectra which shows that almost all cenopopulations have the majority of
mature individuals (v,g) than young (j, im).

In Dzherginsky reserve we studied only one cenopopulation of Cypripedium guttatum, in the
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valley of lower current of the Jerga river in the mixed herbaceous forest (larch-birch forest with
pine tree and aspen), orchids-strawberry-sedge-herbaceous phytocenosis (Kazazaeva, 2009).
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Fig. 8. Ontogenetic spectrum of Cypripedium calceolus cenopopulation (valley of the river
Southern Birican) in 2020.
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Fig. 9. Ontogenetic spectrum of Cypripedium guttatum cenopopulation (valley of the river Jirga)
in 2020.

The total number of individuals in cenopopulation is 254. The average density is
2.54 individuals per 1 m?. The territory of cenopopulation is 8.75 m?. Cenopopulation has right-
hand spectrum (Fig 9), maximum belongs to virginal individuals. Age index is 0.23. So it could be
characterized as young, but the mature individuals prevail in it.
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Thus, the cenopopulation has right-hand spectrum with domination of virginal and generative
individuals. This type of the age spectrum is considered to be optimal for orchids (Tatarenko, 1996).

Table 6. Morphometric parameters of the age studies of orchids from Cypripedium genera in the

Barguzinsky Reserve.

Latin names of Age state Plant height, | Leaf width, | Leaf length, | Number of | Flower
species cm cm cm ribs (yes/no)
Cypripedium m 10-12 1.8-2.1 4.8-7 4-7 -
macranthon v 21-26 5-6 9.5-12 7 -
g 31-35 6-7 10-14 9-11 +
Cypripedium im 1.8-5.7 2-5.5 4.7-9 5-7 -
guttatum g 7-24 3.9-6.5 7.3-12 8-9 +
Cypripedium m 1.3-2.2 1.8-3.5 7-8 5-7 -
calceolus \% 2.5-3.1 3-5.8 8-9.5 6-10 -
g 5-10 5.6-14 8.8-11 9-12 +

In Baikal reserve we mentioned only one from two species of orchids that grow here-
Cypripedium guttatum (other species we did not search specially and did not find accidentally).
We mentioned three localities of this species on the southern slope of Khamar-Daban ridge; two of
them were at the foot of the ridge in the Temnik river valley, on the river terraces in the light-
coniferous-birch herbaceous forests with Rhododendron dauricum (850-900 m), and the third one
was in the loach belt on the border of tundra belt (1700 m). In all cases the cenopopulations are
small in territory. The first one has 100 individuals on the territory of 2 m?, and about 10 flowering
individuals (according to observations of N.S. Gamova in 2013). The number of individuals in the
second cenopopulation in the valley of the Temnik river — about 80 plants, 3 of them are flowering,
territory is 1 km? (according to observations of N.S. Gamova in 2019). The number of individuals
in the third cenopopulation in the loach belt is about 10 plants on the territory of 3 m?, 2 of them are
faded (according to observations of N.S. Gamova in 2015). There is no information about the
age state.

The data received indicate a successful state and development of almost all studied populations
of Cypripedium genus on the territory of reserves, conditioned by their biological features and
special species strategy. Species of Cypripedium genus are characterized by intensive vegetative
reproduction that conditions the stable life of their cenopopulations (Tatarenko, 1996).
The exception is population of Cypripedium calceolus on the territory of Brguzinskiy reserve:
the low vitality of individuals and low population density say about vulnerability of species on the
Barguzinsky ridge (Bukharova, 2011).

Summingup the above the studying of orchids cenopopulations on the territory of the specially
protected natural areas gives the real idea of life and state of studied species because of absence of
anthropogenic load. The study of cenopopulations can be used as “model forms” for further study of
biology and ecology of species.

Morphometric features reflect the dimensional characteristics of individuals that changes in
time and space (in different ecological-geographical conditions and under different regime of
communities’ exploitation; Bichenko, 1999). That is why comparison of morphological parameters
of different regions is useful because it gives the chance to find the ecological optimum of species
(Table 7).

In this table we compared the morphological features of Transbaikalia orchids with the same
features of orchids in European Russia — Arkhangelskaya (Puchnina, 2017) and Moskovskaya
regions (Chronicles of nature, 2017), and also with Cheliabinskaya region (Lesina, 2011).
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For excluding of anthropogenic impact during comparison we took the data form other regions from
reservoirs as well: Pinegskiy (Arkhangelskaya region), Prioksko-Terrasniy (Moscow region) and

Ilmenskiy (Chelyabinskiy region).

Table 7. Comparison of morphological features of some orchid species in different regions of

Russia.
European part of Russia . .
Latin (Chronicles of Nature, Chfi};:?;:sgorf ig)l on Transbaikalia
names Feature 2017; Puchnina, 2017 i
of species Age groups
j im v g j im \4 g |[j| im v g
hse}:"ﬁ: 14| 7- | 17- | 28 [39-] 98| 264- | o | _| 13|25 |,
Crgn © | 521103 ]201| 43 | 41 | 102 276 22 | 3.1
Leaf
49- | 7.2- 10- | 3.1- | 63- | 9.6 8- | 8.8-
length, 1 ¢ 5 | 1 [T 16 | 33| 67 | 103 | 138 78195 | 11
C. calceolus cm
WLIZ?II; 29-| 49- | 46- | o |09-)29-] 55 | | |18 | 3- |56
o | 476363 11| 31| 59 | " 35 | 58 | 14
Number 10- 12-
b | A6 3 3] 6| 1218 57 | 6-10 | 9-12
Shoot
. 3.1- | 6.8- | 8.6- 1.8-
height, 33| 72| 94 | % 5.7 7-24
cm
lLeifl B N I R % X5 P TR Y S O I RS xS
enst, 29 | 44 | 103 | 9 12
C. guttatum cm
L}Zi‘}f S U I S YW ES (S R R o N R X
WICHL 131261 62 | ™ 55 6.5
cm
Number | =1 1 | 3| 7 | 15 | 16 57| - | 89
of ribs
I;Selll"ﬁ: . 3.9-| 89- 306 | 10- | 21- | 31-
g1 41| 9.1 | 314 12 | 26 | 35
cm
leLne"gl S 27-{ 58| 88 | |, 48-195- | 10-
C. macran-| "2 29 | 64 | 94 7 | 12| 14
thon cmf
Lea
; 1.1- | 3.1- | 6.1- 1.8-
width, (3133 | gs | 93 51 | 56| 67
cm
Number |- _ 1 3 7 |2 |15 =] 47| 7 |9
of ribs

For comparison of morphological features we took into consideration the natural-climatic
conditions of the regions. As could be seen in the Table 4, the morphological features of model
orchid species differ from the same features in other regions of Russian Federation. Similarity is
mentioned for the number of leaves veins while difference — the length and width of leaves and the
height of generative shoot.
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Table 7 continuation.

European part of
. Russia (Chronicles of Chelyabinsk region R
Latin Nature, 2017; (Lesina, 2011) Transbaikalia
names Feature Puchnina, 2017
of species Age groups
j im v g j im \4 g |j| im \% g
hsel;"ﬁ: S I N AR I S5 7 5 [N DS OO R S N 7%
gnt, 28 | 43 | 122 32.6
cm
Leaf
8- | 8- 2.5-| 4.1- | 11.9- 6.2- | 6.6- | 9.2-
Platanthera lerclﬁfh’ 6140 | 12 | 312 20 | 43 | 121 | 107 104 | 123 | 10.3
bifolia Leaf
widt, | 03[ 1 [ 2 [ 25 03| 15| 37 |, | | 1.2+ | 18- | 13-
o |06 [ 15 25| 35 05| 17| 39 | 24 | 35 | 3.1
Number 9-
S 6 | | 12|35 9 | 12 7 | 814 7-11
hse}il"}‘;: [ I X5 A N A R A 8
£t 14.1 16.1
cm
lg;leatfl 09- [ 19- 3= | , o | _ | _ | _ | _ |_|22-|22- |22
Calypso Cﬁl © 21| 23 | 41 ' 25 | 41 | 42
bulbosa Leaf
widty, | 04 [09- [ L6- | 20- | | | ol 1 - -
08| 1223 25 14 | 27 | 28
cm
Number
of ribs 4 57 | 3-8

Comparing the data of cenopopulation of orchids in Republic of Altay and Irkutsk Region, we
mentioned the similarity of morphometric parameters that could be connected with the similar
climatic conditions of those territories.

Analyzing the age groups in the regions (Table 8) we can say that onthogenetic structure of
cenopopulations under consideration correlates with the basic age spectra typical for other parts of
the species areas. Everywhere the mature individuals of plants prevail (v-g) while juvenile are
almost absent.

Taking into consideration other data on the orchid cenopopulations in Altay Republic
(Gerasimovich, 2004) and Irkutsk region (Vinogradova, 1991) we can mention the similarity of
morphometric parameters that can be explained by similar natural-climatic conditions on those
territories.

Presumably the species of Cypripedium genera have their ecological optimum in the region of
South Siberia mountains (in Altay in particular) where they have the high number of individuals
optimal ratio of the age groups for population development and prefer the deciduous and mixed
forests and river valleys.

In the Urals and in Siberia meet the areas of western, mostly European species and Asian
species. Besides here the relict patches of areas of some species survived which do not have the
continuous areas in European Russia.

Analysis of distribution of orchid species on the territory and of inventory maps (Fig. 10-12)
shows that orchid species on the territory of Transbaikalia reserves could be met almost everywhere
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along the river valleys with sufficient moistening; some of them could be met on the slopes of
Hamar-Daban (altitude above sea level of the Baltic system up to 1,744 m).

Table 8. Distribution of cenopopulations in different regions of Russia, according to onthogenetic

groups.
Latin names Cenopopulation in Cenopopulation in | Cenopopulation in | Cenopopulation in
ofls ecies Arkhangelsk region, [Moscow region, 2017| Chelyabinsk region Transbaikalia
pect 2016 (j/im/v/g) (j/im/v/g) (j/im/v/g) region (j/im/v/g)
C. 0/2/63/137 (v-g) 0/1/1/6 (g)
1/17/5/34 (v- 0/2/3/1
calceolus | 9/78/16/48 (im-v) 0/2/7/5 (v-2) (v-g) )
0/10/124/64 (v-g) 0/14/0/0 (im)
C outtat B _ 0/12/72/87 (v-g) 0/20/4/23 (v-g)
- guanm LTS (o) 0/47/0/30 (im.g)
Ve 14/67/114/59 (v-g)
C.
macranthon 0/2/3/6 (v-g) 0/2/6/2
Platanthera
bifolia 0/1/2/2 (v-g) 0/0/3/3 (v-g) 0/4/6/2 (v-g)
Calypso _ _
bulbosa 1/13/20/24 (v-g) 0/2/38/11 (v-g)

The distribution of orchids is attached to the places with high moistening (valleys of streams
and rivers). Ecological- phytocenological features of orchids also play important role in their
distribution. There is the group of species which occupy the wide spectrum of ecotopes
(Cypripedium guttatum, Corallorhiza trifida, Malaxis monophyllos), that shows their good
competitiveness in contrast to the species attached to narrow spectrum of ecotopes (Listera cordata,
L. ovata, Epipogium aphyllum), with weak competitiveness. It is possible that such variety of
orchids (22 species) in the reserves of Transbaikalia corresponds to the differences in the territory
ecology that promoted to the distribution of stenobionts as well as eurybionts.

It should be noted that the places of maximum density of orchids are characterized by the high
differentiation of habitat conditions favorable for their growing which is also one of the reason of
the orchids biodiversity (Tolmachev, 1974).

Here we present the sketch maps of the specie included in the Red Data Book distribution in
each of three reserves (Fig. 10-12). We showed the populations of species as points on the map but
sometimes we showed the separate findings of species. For example, in the protection zone of
Baikal reserve (out of the main boundary of reserve) in the surroundings of visit center in 2020 the
flowering individual of Orchis militaris has been found which is shown on the map. Neottianthe
cucullata close to the eastern boundary of Baikal reserve is represented by one individual as well. In
other reserves there are no such separate findings of species, only populations: very small (7-10
individuals) or numerous (up to 250 individuals).

In Barguzinsky reserve the sites with species Platanthera bifolia, Calypso bulbosa,
Cypripedium calceolus, C. guttatum and C. macranthon coincide with the areas of their monitoring.

After analyzing of these sketch maps we selected the following groups of the species included
in the Red Data Book (Table 9).

As we mentioned above the majority of species are attached to the river valleys and it refers not
only to the piedmont group, but to all groups in the mountains.
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Orchids species
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Fig. 10. Schematic map of the protected orchid species findings distribution on the territory of
Baikal reserve, compiled on the basis of numerous works (Abramova, Volkova, 2011; Gamova,
Krasnopevtseva, 2013; Gamova, Dudov, 2018; Kitaev et al., 2019; Chronicles of Nature, 2017).

In the Baikal reserve several species are not attached to the river valleys and are attached to the
slopes of Hamar-Daban (Cypripedium guttatum, C. macranthon, Neottianthe cucullata), where
orchids grow in the upper belt of the dark coniferous forest (1100-1700 m altitude above sea level
of the Baltic System).

The species of Dactylorhiza genera (D. fuchsii, D. incarnata and D. cruenta) could be met
higher than the upper border of the forest on the subalpine meadows as well as on the wetlands of
the river terraces of the northern and southern macro-slopes. Gymnadenia conopsea is also
distributed on the subalpine and alpine meadows of the northern macro-slope. The rest species
could be met on the river terraces — in the light coniferous forests, in the valley poplar-tree forests,
on the wetland riparian meadows on the elevations of 1200-1400 m altitude above sea level of the
Baltic system.

In Bargusinskiy and Dzherginsky reserves all species are attached to big rivers. In the first one
they were found in the dark spruce and fir tree forests, as well as on the herbaceous meadows along
the river banks; in the second one they inhabited the light coniferous (fir and pine tree) and mixed
forests. It is possible that Cypripedium guttatum, Listera cordata, Epipactis helleborine and species
of Dactylorhiza genera can be found in the alpine meadows higher in the mountains.

To clarify the distribution of these and other species, the additional researches are required to be
carried out in the reserves, including the monitoring of the population of orchid species.
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Fig. 11. Schematic map of the protected orchid species findings distribution on the territory of
Bargusinskiy reserve, compiled on the basis of numerous works (Ananin, Ananina, 2018;
Chronicles of Nature, 2017; Buharova, 2011; Troitskaya, Fedorova, 1989).

Conclusions

1. By now we found 22 species of orchids on the territory of reserves in Transbaikalia that
belong to 17 genera: 19 species in Baikal Reserve, 12 species in Barguzinsky Reserve, and 10
species in Dzherginsky Reserve. Most of them are included into the regional and federal Red Data
Books.

2. Considering areographic spectrum, we found out that Eurasian, Holarctic and Eurasian-
Siberian groups prevail. In phytocenotic groups we selected 5 groups: forest (13 species), forest-
tundra (1 species), meadow (2 species), meadow-forest (4 species) and meadow-wetland
(2 species).

3. The state of 6 cenopopulations of Cypripedium genera under consideration proves their
successful development. It is supported by prevalence of virginal and generative individuals and, as
a consequence, their right-handed onthogenetic spectra. The exception is the population of
Cypripedium calceolus in Barguzinsky Reserve, which features are low number of individuals and
low density. This shows the vulnerability of this species on the Barguzinsky Ridge.

4. Morphometric features of the model species of orchids differ from those in the other regions
of Russian Federation. Similar is the number of plant veins, and different are the length and width
of leaves blades and the height of plants. When analyzing the age spectra of orchids in the other
regions we marked the correspondence of cenopopulations in Transbaikalia to the age spectra
typical for the other parts of areas: everywhere the mature individuals prevail (v, g) while juvenile
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individuals are not met.
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Fig. 12. Schematic map of the protected orchid species findings distribution on the territory of
Dzherginsky reserve, compiled on the basis of numerous works (Budaeva, 2020; Chronicles of
Nature, 2017; Elaev et al., 2020).

Table 9. Altitudinal groups of protected orchid species.

Altitudinal range Number
No.| (m, above sea level Species met within certain range of sites
of the Baltic System) on the map

Cypripedium macranthon, C. guttatum, C. calceolus.
Listera cordata, Calypso bulbosa, Platanthera bifolia,
Epipactis helleborine, Orchis militaris, Epipogium
aphyllum, Neottianthe cucullata

1 450-800 24

Listera cordata, Cypripedium guttatum, C. calceolus,
2 810-1130 Neottianthe cucullata, Calypso bulbosa, Epipactis 9
helleborine, Neottia camtschatea

Calypso bulbosa, Cypripedium macranthon, C. guttatum,
3 1140-1800 Listera ovata, L. cordata, Neottianthe cucullate, 9
Platanthera bifolia, Epipactis helleborine

5. Analysis of sketch maps of the species included in the Red Data Book findings distribution
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on the territory of Transbaikalia shows the attachment of the most part of species to the big rivers
with sufficient moistening. According to the altitudinal levels the species are distributed into 3
groups, but most of them (Cypripedium guttatum, Calypso bulbosa, Listera cordata, Epipactis
helleborine, Neottia thecucullata) could be met in all altitudinal groups.
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IKOJIO0I'0O-bHOJTOTHMYECKHE OCOBEHHOCTH U PACIPOCTPAHEHUE
OPXH/HbIX (ORCHIDACEAE) B 3AITOBE/ITHUKAX 3ABAUKAJIbSA

© 2021 r. T.B. lukapesa, E.U. TapacoBa

Mockosckuii eocyoapcmeennsiii yHugepcumem um. M.B. Jlomornocosa,
Teocpagpuueckuii gpaxynomem
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B crartbe aHanM3WpyrOTCS OCHOBHBIE YEpTHl MEHOMOMYJISAIHMA W OCOOEHHOCTEH pacrpocTpaHEeHUsI
BunoB ceM. Orchidaceae B 3abalikanmbe. BBIABIEHO BHAOBOE pa3HOOOpa3We OPXHIHBIX M HX
¢duTONICHOTHYECKAsT TMPUYPOUECHHOCTh B 3alloBeJHHKAax 3alaiikanmbs. JlaHa XapakTepHCTHKA
ueHononyssiunidi  (Ha mpumepe poxa  Cypripedium). CocTossHWE IIECTH  HCCIICAOBaHHBIX
LEHONOMYJSIUMK  OalmIMaykoB TOBOPUT 00 HMX YCHEIIHOM pPa3BUTUH, YEMY CBUAETEIBCTBYET
HpCO6J'Ia,Z[aHI/Ie BUPTUHUIIBHBIX W TCHCPATHBHBIX ocobei 1, KakK CJI€ACTBUEC, IPaBOCTOPOHHUX
OHTOI'CHCTUYCCKUX CIICKTPOB. CocraBieHbI KapTOCXEMBbI BBICOTHOT'O paClIpOCTPAHCHUA OPXUAHBIX IJISA
HCCIIEyeMO TEeppUTOpUH. AHAIN3 KapTOCXEM DPAcHpOCTpaHEHMs BHAOB, 3aHeceHHbIX B KpacHyto
KHUTY, 110 TEPPUTOPHH 3aTIOBEHUKOB 3a0aliKallbsi TOBOPHUT O MPUYPOUEHHOCTH OOJNBIICH YacTH BUIOB
K KpYITHBIM peKaM, TJie UMeeTCsl IOCTaTOYHOE yBIIaKHEHHUE.

Knioueswie cnosa: nenononynsinus, GUTOLEHOTHYECKAs! IPUYPOUCHHOCTD, 3abaiikanse, Orchidaceae,
BBICOTHOE PAacCIpPOCTPaHEHHE.

brazooaprocmu. ABTOpHI BhIpaxaroT 0JarolapHOCTh pyKOBOACTBY baiikaibckoro, JI>KepruHCKOro u
Bapry3uHCcKOro 3amoBeIHHKOB 3a NPEIOCTaBICHHbIE MaTepUalibl U KOHCYJbTalMU NPH HAIMCAaHUU
paboTHL

Qunuancuposanue. Pabora BeimonmHeHa mo Teme loczamamms Ne [IUTHC: 121051100137
«IIpoCTpaHCTBEHHO-BPEMEHHASI OpPraHU3alMs 3KOCHCTEM B YCIOBMSIX H3MEHEHMH OKpyXaroulei
cpeab».

DOI: 10.24412/2542-2006-2021-4-32-57
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Bricokoropusie carnossie 6onora KaBka3za copepkar octarku ¢Iopsl JIETHUKOBBIX 3110X. B ux uncne
u Oonoro Kammprel, KoTopoe pacmoyiokeHO B ypouuile Ymrynay (AramraH) B HHKHEM TEUEHHUH
p- Kapacy — mmaBHoro mpuroka p. Yepek bankapckuit B KabapnuHo-bankapckoit pecmyOnuke.
OHO 3aHMMaeT JIEJHUKOBYIO KOTIOBHHY Ha BbIcoTe okono 2000 M H.y.M. BC, xyma crekaroT BOBI
VIOTYIHHCKHX MUHEPAJIbHBIX HCTOYHUKOB.

[IpoBereHO KOMIUIEKCHOE HCCIIEAOBAaHUE PACTUTENBHOrO IMOKpoBa OonoTa. Ha mporsokeHnH IBYX
nosieBbIX ce30H0B (2020 u 2021 1T.) mpoBoauIics cOop U oIpeieNicHne COCYIUCTRIX PACTEHUH U MXOB.
l'eoboTannueckie OMMcaHUsl OXBATHIBAIOT BECh CIIEKTP COOOMIECTB, OOPa30BaHHBIX OCHOBHBIMHU
JOMHHAHTaMH O0JI0Ta.

B crarbe mpuBeneHB! MONHBIE (IOPUCTHYECKUE CIUCKH COCYIHMCTBIX PACTEHHH W MXOB, a TaKKe
reo0oraHnueckue onucaHus. JIS  COCYAMCTBIX PAaCTEHUH MPOBENCHBI TaKCOHOMHUYECKHUH,
(ITOPOIICHOTHYECKH I M apeallorMueCcKiil aHaau3bl. BriepBbie JUIs peciyOlIMKd HaiifieHa my3bIpyarka
manas Utricularia minor. Ilokazano, 4ro ¢mopa Oonora Kammprtel sBisieTcs OopeaibHO-
TOJIADKTUYECKOW M CBsI3aHa CBOMM IIPOUCXOKIACHHEM C CeBEepHbIMH oOmactamu  EBpasum.
[Ipoananu3upoBaHO M3MEHEHHE (DIOPUCTUIECKOTO COCTaBa 0OJOTAa MO CPABHEHUIO C MPEObIAYIINM
uccienoBanueM, BeinojaHeHHBIM H. A. Byriem (1931) Gonee 90 et Hazan. PacturenbHble cooOIecTBa
COIOCTaBJEeHbl € (OpMaLUsAMU, BBIACICHHBIMH APYTMMH aBTOpaMU C NPUMEHEHHEM JKOJIOrO-
(DUTONEHOTUYECKOTO MTOX0/IA.

Ha ocHoBe mony4eHHBIX MarepuasioB CIEJaH BBIBOA 00 OTHOCHTENHHO PaHHEH CTaguH pPa3BUTHS
Oomora ImyTeM 3apacTaHus o3epa. l3MeHeHHMe BHIOBOTO COCTaBa IO CPAaBHEHUIO CO CIHCKOM,
npuseaeHabiM H.A. bymewm (1931), mo3BosisieT npeamnonoxuTh, 4YTo OOUIMi TPeHA pa3BUTUs 00I0Ta
HamnpaBJieH B CTOPOHY ME30TPO(HOCTH, HO MPOLECC 3BOJIIOLUH MPOUCXOAUT AOBOJBHO MEJIEHHO —
crycts 90 et 60710TO BCe elle HaXOAUTCS Ha PaHHEH CTaJuu pa3BUTHSL.

PacturensHocTe Oonota BKIIOYAaEeT BHABI M COOOIIECTBA, OTHOCHUTENLHO penkue Ha Kaskase.
ITockonpky OoioTa 371€Ch HAXOAATCS HA CTAJUHM YracaHHs, MHOTHE W3 HUX OCOOCHHO YSI3BHUMBI U
3aCIy’KUBAIOT OXpaHbl. PexomeHmyercsi BKIOYMTH 0070TO Kammprel B cOCTaB pacIONOKEHHOTO
psanom Kabapmuao-bakapckoro BEICOKOTOPHOTO 3aMTOBETHUKA.

Knioueswie cnoea: pacturensHocTs, iopa KaBkaza, ropHeie 600Ta, charHoBble MXH, BRICOKOTOPHAS

pacTUTENLHOCTh, Sphagnum teres, Utricularia minor, Carex transcaucasica, Carex rostrata.
DOI: 10.24412/2542-2006-2021-4-58-77

Bricokoropueie cgarnoBeie 6os0ta KaBkaza 1aBHO MpPHUBIEKAIOT BHUMAHHE Pa3IMYHBIX

uccienoBareneld, B ToM 4ucie u OoraHukoB (AkaroB, 1986, 1991; AxaroB, Akaroma, 20006;
AxaroBa, 1994; bym, 1931; bym, bym, 1931; [deueBckas, Kumepunaze, 1959; Jdopommna, 2019;
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Hopommna, Ky3zpmuna, 2012; Hopommna u ap., 2017; Hopommna, Hukonaes, 2017; dopoiuHa,
SAxumon, 2019; 3emenbmeiiep, 1927; Kumepumze, 1963a, 6, 1966; Knomorosckuii, 1953;
TapHorpaackuit, 1945, 1947, 1957, 1959; Tymamxanos, 1948, 1949, 1953, 1962). ImeHHo B Takux
MeCTaX CKOHILIEHTPHPOBAHBI OCTATKH (PIOPHI JTETHUKOBBIX SMOX, UMEBIIUX OOJBIIOE BIHSHUE HA
X0#  pa3BUTHs pactuTtenbHOCTH KaBkaza. Beicokoropasie  0oioTa Hepenko  OBIBAOT
TPYIHOIOCTYIHBIMU, YTO, C OAHOW CTOPOHBI, 3aTPYyAHSET UX HM3y4YE€HHUE, C APYroi, MOBHIIIAET
IIaHCBI COXpPaHEHHUs 00J0T, UX (GIIOPHI U payHbI.

B npenenax Poccuiickoro KaBkaza xonmdecTBo c(arHOBBIX OOJIOT YMEHBIIIAETCS C 3amaja Ha
BOCTOK, YTO CBSI3aHO C MOBBIIIEHHEM apUAHOCTH KJIMMaTa B 3TOM HarpaBiieHuu. Ha roro-soctoke
Kabapauno-bankapckoit Pecriybmukn u toro-zamane Pecry6muku CeBepHast Ocetnst — AnaHus
Takue 00JI0Ta BCTPEUAIOTCS OTHOCHUTENBbHO uacto. B paborax H.A. Byma (1931) stor paiion
obo3HaueH kak «bankapus m Huropus». Haubonee xpynubsie cdarnossie 6ornora LleHTpambHOro
KaBka3a pacnoJiokeHbl 31€Ch.

bonoro Kammprtel pacnonoxeHo B ypouwile YmTyny (AramTaH) B HIDKHEM TEUEHUU
p. Kapacy — mmaBHoro mputoka p. Uepek bankapckuii, Ha ee mpaBom Oepery. Camo ypouwiie
VYiryny (paHee U3BECTHOE 0] Ha3BaHUEM AralliTaH) SBJSIETCS OAHOW U3 IVIaBHBIX TYPUCTHUYECKUX
JIOCTOIpUMEUATeIbHOCTEH BepxoBuil Yepeka baikapckoro, MNOCKOJNbKY 3[1€Chb HaxXOHATCS
OJHOMMEHHBIE MUHEPAJIbHbIE MCTOYHUKH, OTCIOa HAYMHAIOTCS IELIEXOIHbIE TYypUCTHYECKUE
MapmpyTel Ha JeaHuk Iltyny 3amagaeiii u mepean Illtyny, Bemymuii B OacceliH p. Ypyx
(Ceepnas Ocerusi). VYpouuile pacrnojokeHo B oxpaHHOH 3oHe Kabapauno-bankapckoro
BBICOKOTOpPHOT'0 OnocdepHoro 3amoBenHuka. Kammptel — ogHO M3 Hamboyiee KPYHHBIX OCOKOBO-
carnoBeix 000T BbICOKOropHO Yactu IlentpamsHoro KaBkaza ¢ cocpemoroueHueM BHUIOB
neqHuKkoBoil snoxu. IlepBrie OoTaHuueckue uccienoBanus Oonora Kamuprel ObuUIM IPOBEAEHBI
H.A. bymiem u E.A. by B 1925 u 1927 rogax (bym, 1931).

Hecmotps Ha To, 4TO B HacTosIIee BpeMs 3Ta TEPPUTOPUSL ABISETCSA TOCTATOUHO MOCEIIaeMOn
U CIOZIa TIPOJIOXKEHA TPYHTOBAS IOPOra, COBpEMEHHBIE JaHHBIE O (PIIope U paCTUTENFHOCTH YPOUHINA
Ymrryny u 6omnota Kummptel ckynubeie. B xonme XX Beka u3ydeHue (IOpbl CEBEpHBIX CKIOHOB
boxoBoro xpe6ta mpoBogmim C.X. IlIxaramcoes u [.X. Kupxxuno (2000, 2004, 2005).
B o6o0maromieit pabore mo mxam Kabapanno-bankapuu (IlIxarancoes u ap., 2012) ects yka3aHus
Ha cOopsl MXOB 311ech B 1997 u 1999 ronax, omHako 3TUX TepOapHBIX MaTepHaoB HAaM HE yAajoCh
Haiitu. OcokoBo-cparHoBEIe Oon0Ta BepxHel yactu OacceliHa p. Uepek bankapckuit 1o cux mop
OCTAIOTCSl MaJIOM3Y4YCHHBIMH, OCOOCHHO B TIe00OTaHMYECKOM OTHOIIEHHHM, B TOM YHCJIE 3TO
kacaetcs u 0osiota Kammprer.

Bonoro Kammptel, xkak u Bech Oacceiin p. Kapacy, pacmnomaraercs B LleHTpasibHOIOpCKOM
nenpeccun  (JIytkoB, 2009), ormemstomeir bokoBoit ot I[maBHoro KaBkasckoro xpeOTa.
B reonornyeckoM OTHOIIEHHWH 3[I€Ch PACIPOCTPAHEHBI METaMOP(PH30BAHHBIE TIIMHUCTHIE CIAHIIBI
CpeIHel ophI, 3aJIeralone MeX1y NajJe030MCKUMH TPaHUTHBIMH O10kamMu bokoBoro u [maBHOTrO
xpedToB. KomiioBuna 6onota Kamuptel umeer nenHukoBoe npoucxoxaenue. C 3amazna u 1ora oHO
oOpamiisieTcsl CIVIQXKEHHBIMM JIEMHUKAMM cKajdaMmu («OapaHbumu Jsbamu») rop JleBxanaduar u
OpiTHapruH. C ceBepa pacroiokeHbl KPyThl€ OCBIITHBIE U CKAJIMCTbIE OTPOrd ropbl be3bIMsSHHOM.
AGcomoTHbIe 0TMETKH BBICOTHI 60510Ta OT 2004 M H.y.M. BC (tokHas gacts) 10 2016 M H.y.M. BC
(ceBepHas yacth). Ilmomane Gosota cocraBnser 18 ra. C ceBepa M BOCTOKa MO €ro Kpasm
PAcCIIONIOKEHBI BHIXOJbI MUHEpaJIbHBIX UCTOYHUKOB. [InTanue 6010Ta OCyIIECTBIAETCS TPYHTOBBIMU
BOJlaMU MHHEpaJIbHBIX MCTOYHUKOB, a TaKxke 3a cueT Tanblx Box. IloBepxHocte Oonota
PEUMYIIECTBEHHO POBHAs, B BOCTOYHOM YacTU OHA MMeEEeT HEOONbIION YKIOH OT YIITYJIMHCKOTO
Hap3aHHOTO MCTOYHUKA K I[EHTpajbHOM uyacTh. B ceBepHOIl moyioBHHE 00JI0Ta PACIOIOKEH P
HeOonpmmx o3ep. Bona B 6010Te nMeeT HelTpanbHYO peakuuo, pH 6muska k 7.

I'panuiel 00JI0Ta MPOCIEKUBAIOTCA JOBOJIBHO 4eTKO. CeBEepHBIH M CEBEPO-BOCTOUHBIA Kpas
OTPaHUYUBAIOTCS PACIPOCTPAHEHUEM OCOKOBBIX coolmiectB u3 Carex canescens, C. rostrata u
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C. transcaucasica. 3amanHasi, I0)KHAasT W IOro-BOCTOYHAs YacTH 3aHATHI cooOmectBamu Carex
echinata, C. leoporina, C. limosa, C. rostrata, B CO4€TaHUU ¢ BUIaMu pona Sphagnum. Bocrounas
4acTh Or'paHMYMBaETCs pacnpoctpanenuem Carex rostrata (¢hoto 1). boimoto Ge3necHoe, nuIlIb B
[EHTPaJIbHOW YacTH Ha HE3HAYMTEJIbHOM ITOBBIIICHUU OTMEUEHBI HECKOJIBKO HEOOJBIINX JICPEBHEB
6epessl JIutBUHOBA Betula litwinovii 1 KyCTapHUKH.

®oto 1. O6mmii Bun 6omnota (poto J.C. llunsauKOBA).
Photo 1. General view of the peatbog (photo by D.S. Shilnikov).

[enpro pabGoTHl SIBISIETCS KOMIUIEKCHOE OOTAaHMYECKOE HCCIEIOBAaHUE OOJOTHOTO MAaCCHBA.
K OCHOBHBIM 3ajladuaM OTHOCSITCS BBIABICHHE (DIOPHCTHYECKOrO COCTaBa COCYAUCTBIX PACTCHUU
6onota KammpTthl, XapakTepucTuka (DUTOIEHOTHYECKOrO Pa3HOOOpa3us, BBISBICHUE MOMYJISIIHIA
penkux BUnoB (Gropsl u coodbmects Kabapauno-bankapuu.

MarepuaJjbl 1 METOABI

Cocynuctsie pactenus 6onora Obutu uccnenoBansl JI.C. IIIUTpHUKOBBIM B MEpUO BEreTallUMU
pactenuii B utoHe — ceHtsi0pe 2020 r. B xone uccnenoBanus Obuid coOpaHbl 00pa3lbl pacTEeHHH,
BBITIOJTHEHBI Teo00TaHNYeckue onucanusi. Mxu onpenenensl [, Jlopommnuoii. Ix Ha3BaHus naHbI
no ceogke M.C. UrnatoBa ¢ coaBropamu (2006). I'epbapuii mxoB xpanutcs B BUH PAH (LE).
CewmeiicTBa B paboTe MpEACTaBICHBI COTIACHO COBPEMEHHOW CHCTEME KiIacCU(HUKAIMU PACTCHHI
APG IV (Angiosperm Phylogeny Group, 2016). Ha3BaHue BHIOBBIX TAaKCOHOB IPUBOASTCS
cormacHo wuHTepHeT pecypcy World Flora Online (WFO, 2021). Cucrema reorpaduueckux
ANIEMEHTOB MpuBeneHa Hamu cornmacHo pabote H.H. TlopTenuepa (2000).

Pacturensnocts m3yuena H.C. JlukcakoBoit, K.B. Hlykunoit u [.C. lunearkoBsiM B 2020-
2021 rr. Jlns wccrmemoBaHUs PAacTUTENBHOCTH 0o0yioTa ObLIO BhIMONMHEHO 10 reo0oTaHMYECKHUX
onucaHui mpoOHBIX Miomanei (tabdm. 1) pasmepom 10x10 M unm B rpaHunax (UTOLIEHO30B
(TuxoneeBa, Jlebenesa, 2015). Ha mpoOHBIX MIOMmIasIX YYUTHIBAIOCH MPOEKTUBHOE TOKPHITHE
BUJIOB COCYIHCTBIX pacTeHUil M MxoB. ONHCaHMAMH OXBau€H BECh CIEKTP COO0O0IIecTB 00JOTa,
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BBIICJSIFONIMXCS. HAa OCHOBE JIOMHHHPYIOIIUX BHIOB. OJTO JacT BO3MOXKHOCTh CpPaBHUBAThH
OIMCAHHBIC HAMHU COOOIIECTBA C accomuanusaMu ©u (HOpMAIUSMHU, BBIICICHHBIMHA JPYTUMHU
aBTOpaMH C [PUMEHEHHEM  DKOJIOro-(QHUTOIEHOTHYECKOr0 TMOoAXona K  KiaccH(UKanuu
pactutenbHoCcTH (Kumepumse, 1963a, 19636; M6parumona, 2015).

Taoauna 1. 'eoborannueckue onucanust. Table 1. Geobotanical releves.
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[upora, ° NN NN N N (N N N o~
N o o] o ~ N | o | o o | o
al a| o o g ol ol N N N
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2 8| | = IR [N < e < <
< Q| o | 5 oy v = < < <
S on S " — (o) D < S \O
Honrora, ° Sl Sl s @ @ “ & o a “
cn on on . . cn on on on on
G e w9 P @ | @ | @] @ | -
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S
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al 3 S| 3 S S| 83 & = -3 88
2| 3z S| S8/ 5% =z | 25 &5
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|2 S S = = S = % éj = § S S 5
S| 9| & o $.3| ¥ 3 S S| = 3| £ 8
S| 2] 5] S| 38/ 8% S| 2| Sg I
g & 3 SHRASIRIRSES S S &
]l 9§ S| 3 S =
OIIII TpaBsiHoro sipyca, % 701 90 | 90 | 80 40 40 60 | 60 | 25 40
OIIIT moxoBoro sipyca, % 1| 0 0 1 20 40 70 | 40 | 85 90
JlepeBbs U KyCTapHUKHU
Betula litwinowii 0.5
Potentilla fruticosa 0.5
Salix cinerea 1
Buasi-snudukatopst
Blysmus compressus 50
Equisetum palustre 201 87 | S 2
Carex transcaucasica 75 8
Carex rostrata 5101 105175 30 20 15 3 5
Climacium dendroides 0.5 15 50 5
Caliergonella cuspidata 0.5 3 30 10 10.5| 0.5
Carex limosa 1 5 25 15 10 10
Menyanthes trifoliata 40
Sphagnum squarrosum 20 5 10
Comarum palustre 1 3 3 051 15 20
Sphagnum teres 0.5 70 70
Phragmites australis 10
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IIpononkenue Tadaunbi 1.
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1

Festuca rubra

0.5

0.5

Carex canescens

0.5

1

10

Cardamine seidlitziana

0.5

0.5

0.5

0.5

Juncus articulatus

Ranunculus oreophilus

Trifolium repens

Carex pallescens

—_ | W W

Alchemilla caucasica

0.5

Triglochin palustre

0.5

Deschampsia cespitosa

Epilobium palustre

0.5

Dryopteris oreades

0.5

Luzula pallescens

Carex vaginata

Carex capillaris

Carex tenuiflora

0.5

Utricularia minor

0.5

Dactylorhiza euxina

0.5

Stellaria persica

0.5

Primula auriculata

0.5

Carex disticha

Molinia caerulea

Mxu

Bryum pseudotriquetrum

0.5

0.5

0.5

0.5

Calliergonella lindbergii

0.5

Brachythecium sp.

0.5

Aulacomnium palustre
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0.5
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Pesyabrarsl u 00cy:K1eHue

Dnopa

@nopa 6on0ta KamupTsl BKiItoyaeT 52 BUJa COCYIUCTHIX pacTEHHUI, KOTOpBIE paclpenensieTcs
Mexay 19 cemetictBamu u 34 ponamu (Taddm. 2).

Taomauna 2. Cniricok ¢nopst 6onota KammpTtser. Table 2. List of flora of the Kashirty peatbog.

Ne JIaTHHCKOe HA3BaHUE CeMEHCTB U Ne JIaTHHCKOe HA3BaHHE CeMEHCTB U
n/n BU/I0B PaCTEeHHH n/n BH/I0B PaCTEeHHH
Equisetaceae Michx. ex DC. Juncaceae Juss.
1 Equisetum palustre L. 35 ‘(IIL:;Z(I:M; alp ;zfllfj:i\(l)iﬁzlz)ftzculatus Chaix
36 | Juncus articulatus L.
Dryopteridaceae Herter 37 | Juncus compressus Jacq.
2 Dryopteris oreades Fomin
Onagraceae Juss.
Poaceae Barnhart 38 | Epilobium palustre L.
3 Anthoxanthum alpinum A.Love et 39 | Lythrum salicaria L.
D. Love
4 Bromopsis variegata (M. Bieb.) Holub
5 Catabrosa aquatica (L.) P. Beauv. Betulaceae Gray
6 Deschampsia cespitosa (L.) P. Beauv. 40 | Betula litwinowii Doluch.
7 Nardus stricta L.
8 Poa annua L. Ranunculaceae Juss.
9 Poa pratensis L. 41 | Caltha polypetala Hochst.
10 | Festuca rubra L. 42 | Ranunculus oreophilus M. Bieb.
Cyperaceae Juss. Brassicaceae Burnett
11 | Blysmus compressus (L.) Panz. ex Link. 43 | Cardamine uliginosa M. Bieb.
12 | Carex canescens L.
13 | Carex capillaris L. Geraniaceae Juss.
14 | Carex capitellata Boiss. et Balansa 44 | Geranium palustre L.
15 | Carex caucasica Steven
16 | Carex disticha Huds. (C. diandra auct.) Caryophyllaceae Juss.
Carex echinata Murray . . .
17 (incl. C. stellulata Good.) 45 | Stellaria persica Boiss.
18 | Carex halleriana Asso
19 | Carex heleonastes Ehrh. ex L. f. Menyanthaceae Dumort.
20 | Carex leporina L. 46 | Menyanthes trifoliata L.
21 | Carex limosa L.
22 | Carex rostrata Stokes Primulaceae Batsch ex Borkh.
23 | Carex tenuiflora Wahlenb. 47 | Primula auriculata Lam.
24 Carex transcaucasica T.V. Egorova
(C. dacica auct.)
25 | Carex vaginata Tausch Polygonaceae Juss.
26 Eleocharis quinqueflora (Hartmann) 48 | Rumex alpinus L.
O. Schwarz
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IIponoskenue TadauNbI 2.

Ne JlaTuHCKO€E HAa3BaHHE CeMENCTB U Ne JlaTHHCKO€E HA3BAaHHE CEMENCTB U
n/n BU/I0B pacTeHUH n/n BU/I0B pacTeHH

27 | Eriophorum angustifolium Honck.

28 | Kobresia  schoenoides  (C.A. Mey.)

Gentianaceae Juss
Steud.

49 | Swertia iberica Fisch. et C.A. Mey.

Orchidaceae Juss.

29 | Dactylorhiza viridis (L.) R.M. Bateman,

Pridgeon et M.W. Chase (Coeloglossum Asteraceae Bercht. et J. Presl
viride (L.) Hartm.)
30 | Dactylorhiza euxina (Nevsli) Czerep. 50 | Taraxacum confusum Schischk.

31 | Dactylorhiza urvilleana (Steud.)
H. Baumann et Kunkele

Juncaginaceae Rich.

Rosaceae Juss. 51 | Triglochin palustre L.
32 | Comarum palustre L.
33 | Alchemilla caucasica Buser Lentibulariaceae Rich.
34 | Potentilla erecta (L.) Raeusch. 52 | Utricularia minor L.

Benyiee nonoxenue nmpuHayiexuT aByM cemeiictBam: Cyperaceae (18 BumoB) u Poaceae
(8 BumoB). Ilo Tpu mpencraBurens BKIOUalOT cemelictBa Juncaceae, Orchidaceae u Rosaceae.
OcranbHble ceMeiicTBa He MPUHUMAIOT BUIHOTO Y4acTHs B cOCTaBe (pIophl, OHAKO MPECTaBUTENN
HEKOTOPBIX M3 HUX (Menyanthaceae) uMerOoT OONBINIOEC 3HAUYCHHWE B CJIOKEHHH PACTUTEIBHBIX
coobmectB. Mcxomst u3 mpeoOmamanust BO (Jope CEMEWCTB OCOKOBBIX W 3JIaKOBBIX, 0O0JOTO
Kammuprsr, cormacHo A.I1. XoxpskoBy (2000), cneqyet oxapakTepr3oBaTh Kak apKkTo-0opeabHOe.

Haubonee kpynHbiM pomom siBisercs Carex (14 BUAOB), MO TpU BUIA TPUHAIIEKAT POAAM
Juncus n Dactylorhiza. OnHaxo 31ech cpa3y Cle€AyeT OTMETUTh, YTO BCE IMPENCTABUTEIM POAA
Juncus SBIAIOTCS TUNUYHBIMU THApOPUTaMH, B TO Bpems kak Dactylorhiza viridis sBnsieTcs
JYTOBBIM BHJOM U U3peAKa BCTpedaeTcs BJIOJb 3aMaJHONM OKOHEUHOCTH OonoTa. D. euxina Takxe
Oosee xapakTepeH AJis JIYTOBBIX I[€HO30B, HO B BBICOKOrOphbsix bombpmoro KaBkaza oH Hepenko
BCTpEUAETCA U Ha MEePEYyBIIAXXHEHHBIX MECTaX.

WHTepecHO CpaBHUTH MOIY4YEHHbIE HAMU pe3yibTaThl ¢ faHHbIMU H.A. bymia (1931). Bo Bpems
UCCIIEIOBAaHUH MM Obl1 BbIsSBIEH 31 BHUA COCYOUCTBIX pacTeHud, u3 Hux 10 BUAOB OCOK.
Takue Bunbl, kak Carex capillaris, C. capitellata, C. halleriana, C. heleonastes, C. leporina,
C. tenuiflora u C. vaginata uM He IPUBOIATCS IJs1 JaHHOTO OonoTa. B TO ke Bpems OH yKa3bIBaeT
C. capitata, C. magellanica subsp. irrigua (sub. nom. C. magellanica) u C. oligantha (sub. nom.
C. parviflora), xoTopbie HaMu He 0BT OOHApYXEHbI. YKa3zaHue Ha HaxoxjaeHue 3aecwk C. diandra
ciegyer otHocuTh K C. disticha, xoTopasi XOpOLIO OTIMYAeTCs OT IOCIEIHEro MOJI3yYUMHU
KOpHEBHIIIaMHU, B To BpeMsl kak C. diandra sBnsieTcsl JepHOBUHHBIM BUIOM. BrepBrie 11 3TOro
O0onota Hamu ObuM oTMeueHbl Menyanthes trifoliata w Utricularia minor. Tlocnenuuii BuUA
SIBJIIETCS. HOBBIM 1Sl utopbl KabapauHo-bankapuu.

[leHoTHYeCKUI CHEKTP COCYIUCTBIX pacTeHui OonoTa KammpTel 1moka3bIBaeT, 4TO OCHOBHOE
AP0 MPUHAAIEKUT OOJIOTHBIM BHUJAM, KOTOPBIX HacuuThiBaeTcs 32 (61.5%). K myroso-6010THRIM
ClIeTyeT OTHECTH Toibko 3 mpencraButens (5.8%), ocTanbHbIC BUABI SBJSIIOTCS JIYTOBBIMU HIIH
JTyroBo-JecHbIMH AnmeMeHTamMu (32.7%). Bricokast moJist moclieqHeil TPpyYIbl SJIEMEHTOB CBsI3aHa C
3aX0lOM Ha OKpauHbl 00JOTa BHAOB CyOQNBMUWCKUX JTYrOB M YAaCTUYHO TOPHOJIECHBIX BHJIOB,
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OIHAKO OHHM HE MPUHHMAIOT 3aMETHOTO YYaCTHs B CIOKEHHH PACTUTEIBHOrO MoKpoBa. 30 BHIOB
¢dnopel sBistoTess rurpodutamu (57.7%), 2 Buga sBustorces ruapodutamu (3.8%), 3 Buma —
mezorurpoputamu (5.8%) u 17 BunoB — mezodutam (32.7%).

AHanmu3 apeayioB mpeacTaBUTeNiei ¢uopbl 00JI0Ta MOKa3bIBaeT, 4TO BO (uUIOpe MmpeodiiagaroT
romapkruueckue (19 BupoB), kaBkazckue (11 BumoB) u mnaneapktuueckue (9 BUIOB)
reorpadudeckue 3MeMeHnTsl (Tabm. 3). 3 maHHBIX TaOMUIBI BUIHO, YTO BHAOB, MPUYPOIEHHBIX MO
pacrpocTpaHeHHio K JIpeBHeCpearn3eMHOMOPCKOMY TOIapCTBY, Bcero 5. OCHOBHOE KOJIMYECTBO
BHJIOB CBSI3aHO PAaCIpOCTpaHEHHEM C OOpealibHBIM TMOALAPCTBOM — 35 mpeactaButeneit (iopsi,
19 BUIOB pacrpocCTpaHeHbl MO BCeMy [OJIAPKTUYECKOMY IIAPCTBY M TOJIBKO 3 BHJA SIBISIOTCS
IUTIOPUPETUOHANIBHBIMEA ~ DJIEMEHTaMH. TakuMm o0pa3oMm, ¢uopa Oomota Kammprel sBisiercs
0opeallbHO-TONAPKTUIECKON U CBSI3aHA CBOUM IMIPOUCXOKICHHEM C CEeBEpHBIMH oOnactssmMu EBpazumn.

Taéamua 3. Pacipenenenue BumoB ¢iopsl 0osiota KammpTer 1o reorpaguyeckuM 31eMeHTaM.
Table 3. Flora species distribution of Kashirty peatbog by geographical elements.

T'eorpaduyecknii J1eMeHT KosinyecTBO BUI0B % ydacTus
ILaopupernonanbHble 3 2.7
TonapkTHYecKoe HAPCTBO 19 17.3
T'onapkTrueckuii 19 17.3
BbopeanbHoe moaIIAPCTBO 35 31.8
[TaneapkTnyeckuit 9 8.2
ITanOopeabHbII 1 0.9
EBpo-cubupckuii 1 0.9
EBpo-KaBka3zckuii 1 0.9
KaBkazckuit 11 10
EBpomneiickuit 1 0.9
JlpeBHeCpeAU3eMHOMOPCKOE MOALAPCTBO 5 4.5
Wpano-TypaHckuii 1 0.9
ApmeHno-MpaHckuit 1 0.9
KaBka3o-ApmeHo-MpaHckuii 2 1.8
Cpenu3eMHOMOPCKUA 1 0.9

Nzyuenune Opuosiormueckoro cocraBa Oonora Kamuprsl mokazano Hajmuuue 16 BUIOB MXOB,
npuHauiexamux 10 cemelicteam u 12 ponam (y H.A. byma (1931) npuBonurcs Tonbko 10 BUaoB):

Aulacomniaceae

1. Aulacomnium palustre (Hedw.) Schwagr.
Bryaceae

2. Bryum pseudotriquetrum (Hedw.) P.Gaertn., B.Mey et Scherb.
Calliergonaceae

3. Calliergon richardsonii (Mitt.) Kindb.

4. Straminergon stramineum (Dicks. ex Brid.) Hedenis

5. Warnstorfia fluitans (Hedw.) Loeske
Pylaisiaceae

6. Calliergonella cuspidata (Hedw.) Loeske

7. Calliergonella lindbergii (Mitt.) Hedenés
Climaciaceae

8. Climacium dendroides (Hedw.) F. Weber et D. Mohr.
Rhabdoweisiaceae
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9. Dichodontium pellucidum (Hedw.) Schimp.
Meesiaceae

10. Meesia triquetra (Jolycl) Angstr.
Polytrichaceae

11. Polytrichum strictum Brid.
Mniaceae

12. Rhizomnium punctatum (Hedw.) T.J. Kop.
Sphagnaceae

13. Sphagnum squarrosum Crome

14. Sphagnum subsecundum Nees

15. Sphagnum teres (Schimp.) Aongstr.

16. Sphagnum warnstorfii Russow

CcdarnoBble MXU TpenCTaBlICHbl YETHIPbMSI BUIAMH, M3 KOTOPBIX 4Yallle BCEro BCTPEYaIOTCS
Sphagnum teres u S. warnstorfii. B HacTosiiee BpeMsi BEICOKOTOpHasi 00JIoTHas (iopa okasayiach
M30JIMPOBAaHHOM UM HaxomuTcss B cocrosHuu yracanus (KmomortoBckuit 1953; JlopommHa,
SAxumos, 2019). [Tomumo oOmielt apuau3anuu kinmara Ha KaBkase a3Tomy mpoiieccy crnocoOCTByeT
NeaTeNbHOCTh 4enoBeka. CgarHoBble MXH B 3TOW CHUTyallMH CTaHOBATCS HawnOojee YsI3BUMBIMH.
Tem He MeHee, HaieHHble Hamu Sphagnum squarrosum u S. teres 1Uid JaHHOTO 0OoJoTa
H.A. Byuiem HaiineHnsl He ObLIM U IpuBOASTCS Hamu BriepBbie (bymr, 1931).

[IpeumymiecTBeHHO co carHOBBIMU coobIliecTBamu B ropax KaBkasza cBsizanbel: Aulacomnium
palustre, Calliergon richardsonii, Meesia triquetra, Polytrichum strictum, Straminergon
stramineum. OcTaNbHbIC BUABI, NEPEUUCICHHBIE B CIIHCKE MXOB, BCTPEUAIOTCS B Pa3IMYHBIX
NepEeyBIIAXHEHHBIX MECTOOOU TaHHSIX, B TOM YHCIJIE MOTYT PACTH BMECTE CO C(arHOBHIMH MXaMH.

Pacmumenvsnocmu

HccnenoBanHble cOO0IIECTBA MOXKHO OTHECTH K JIBYM THITAM OOJIOTHOW PACTUTEIBHOCTH —
TUITHOBO-TpaBssHOMY U carHoBomy (FOpkoBckasi, 1995). ['mmHOBO-TpaBSIHON THI pacmpoOCTpaHEH
Ha KaBkasze 3HaUMTENBFHO MUpPE, U OONbIIAas MIIOMAAb OOJIO0Ta MOKPBITA PACTUTEIHHOCTHI0 HMEHHO
sroro THma. JIMmb B IEHTpadbHOW YacTH OOJOTa BCTPEUAIOTCA YYaCTKU C JOMHUHUPOBAHHEM
c(harHOBBIX MXOB.

Coo0miecTBa ¢ TOMUHUPOBaHUEM Blysmus compressus

CoobiecTBa pacnosiaraloTcs Ha OKpanHe 00JI0Ta, IO TPAHMIIE C CyXOA0JIOM, HETOCPEICTBEHHO
Ha MUHepaibHOM cyOctpare. [lomumo Blysmus compressus, 3necs obunen Equisetum palustre,
Bcrpeuatotest Carex rostrata, Juncus articulatus, Triglochin palustre. Kpome TOro, 3aX0asiT BUJIbI,
Oosee xapakTepHbie s JIyroB — Ranunculus oreophilus, Trifolium repens, Carex pallescens.

CoobmiectBa ¢ momuHupoBaHueM Blysmus compressus Bcnen 3a K.P. Kumepunze (19630)
MOXHO oTHecTH K hopmanuu Blysmeta compressi. [To ero nanuasiM, coobmiecTBa 3Toil Gpopmaruu
BCTPEYAIOTCS TOJBKO Ha cyOcTparax, OoraTeix KapOOHATHBIMHM BellecTBaMH. Takue cooOIIecTBa
IIMPOKO pacmpocTpaHeHbl Kak Ha KaBkase, Tak W Ha APYTrUX TOPHBIX TeppuTopusix. OHu ObUM
BCTpeUEHBI HaMU Ha Hebonbpmmx OonoTtax B Jlarecrane (JlukcakoBa u np., 2021). A.M. UbGparumona
(2015) B HaxuueBaHCKON aBTOHOMHOW PECITyOJIMKE OTHOCUT OJIMCMYCOBYIO (hOpPMAIIUIO K KIIACCY
dopmanuii CyOanbnuiickue 6onota. CoobmectBa Triglochin maritima w Blysmus compressus
BBIZICJICHBI B TPYIIY accolMaIuid, OTHOCSIIylocs K coro3y Dactylorhizo umbrosae-Caricion
orbicularis, A.Nowak et al. 2016, kmacca Scheuchzerio-Caricetea fuscae, na 3amage Mpano-
Typauckoii ¢nopuctuyeckoir obmactu (Naqinezhad et al., 2021). Dtu coobmectBa, Kak u
ONMHMCAaHHBIC HAMH, BCTPEYAIOTCS HA BBICOKOTOPHBIX IIOCKHX 00JOTaX. ABTOPBI OTMEYAIOT, YTO
OCHOBHBIE BHJIBI 3TOW T'PYIIBI OTMEUEHBI U B JPYTUX COOOIMICCTBAX, MOITOMY CHCTEMATHYCCKOE
MOJIOKEHUE TPYIIIHI elie OylIeT YTOUHAThCS.
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CoobmectBa ¢ ToMUHUpOBaHUEeM Equisetum palustre

Coo0011ecTBO  PacCHoOJIOKEHO BAOIL OKpaWHBI 0O0J0Ta BOMM3M HCTOYHHKA, 00pasys MOJIOCY
nmpuaoi 2-3 M. Ilokpeitue Equisetum palustre nocturaer 90%, eIMHHUYHO K HEMY
npumemmBatotcst Cardamine seidlitziana, Carex rostrata, Deschampsia cespitosa, Epilobium
palustre, Dryopteris oreades. MoxoBo# MOKpPOB He BhIpaxeH. JlaHHOE COOOIIECTBO MOYXHO OTHECTH
k ¢opmaruu Equiseteta palustris. CooOmiectBa 3Toit (opMamuy OTMEUYEHBI Ha KJIFOYEBBIX W
NoMMHHBIX 6onotax [larectana (JIukcakosa u ap., 2021).

CoobmectBa ¢ nomuHupoBanuem Carex transcaucasica

Carex transcaucasica TOMUHUPYET B JOBOJIbHO IIMPOKON MOJIOCE Y MCTOYHHUKA, pacroarasch
MEXay coollecTtBaMu ¢ JOMUHHMpOBaHueM Equisetum palustre u Carex rostrata. Carex
transcaucasica TOKpbIBaeT A0 75% TMOBEpXHOCTH, COBMECTHO ¢ Hell pactyt Festuca rubra,
Equisetum fluviatile, Luzula pallescens, Cardamine seidlitziana. IlpenBaputeabHO UX MOXHO
otHecTH K (popmanmu Cariceta transcaucasici.

K.P. Kumepunze (1963a) cumraer coobmecrBa Carex dacica (C. transcaucasica)
cneunUUHbBIME A anbnuiickoro mosca bombmoro KaBkaza. OHM He 3aHMMAiOT OOJBLIMX
IUIOIIAJeH M CBA3aHbBI C Pa3IMYHBIMU (OopMaMH JIEAHUKOBOro peibeda. AkaroB (1986) ormeuaer,
YTO 3Ta OCOKA SIBJISETCS OCHOBHBIM SMU(PUKATOPOM, XapaKTEPHBIM [IJIsi PAHHUX CTAIWN 3apacTaHUs
aIbIUNACKUX U CyOabIIUICKUX 03€p.

CoobmiectBa ¢ nomuarpoBanreMm Carex rostrata

Oty coobuiecTBa 3aHMMAIOT Ha 0ojoTe HauOONIbLIME NJOLIAAd, B OCOOCHHOCTH B €ro
BOCTOYHOM dYactu. OHU SBISIIOTCA HaumOoJee pacHpOCTPAHEHHBIMU CpPEOUd OCOKOBBIX O0JIOT
BBICOKOTOpHBIX paiioHOB KaBkaza. B OonbmmHcTBe ciydaeB Carex rostrata mnpeoOnagaer Ha
OOJIOTHBIX KOMIIJIEKCAX B O3€PHBIX KOTJIOBUHAX M HA PA3HOTO TUIA aKKyMYJISTUBHBIX 00pa30BaHUSX,
peKe — B JOJMHAX PEK W Ha JHUIAxX TporoBbix gosuH (Kumepumze, 19636). ABTop BhIIemnseT
otaensHy0 (opmaruio Cariceta rostratae ¢ JTOMHHHpOBaHHEM JaHHOTO Bujaa. Ha mccienoBaHHOM
HamMu O0JIOTE OMHCAHKI IBa TUTIA COOOIIECTB C JOMUHUPOBAHUEM 3TOH OCOKHU.

BOmm3u wucTOuYHMKA pacrnojaraloTcs TpakTUYeCKH dYucTeie 3apociu  Carex rostrata.
Jlume enuHnyHO K Hell mpumenmBatrotcs Carex canescens, Equisetum palustre, Cardamine
seidlitziana. MOXOBOW TIOKpOB TPAaKTUYECKH HE BBIPAKEH, CIUMHWUYHO B HEM BCTPEUAIOTCS
Brachythecium sp. u Bryum pseudotriquetrum. I'myouna TophsiHOM 3amexu 75 cM.

HauGonee oOmmpHbIe Tiomaan Ha OO0JNOTE 3aHUMAIOT OCOKOBO-THUITHOBBIE COOOIIECTBA C
noMuHupoBanueM Carex rostrata U XOpoIllO Pa3BUTHIM MOXOBBIM OKPOBOM. MecTaMi B HUX CTOUT
Bona. [lokpertTre tpaBsHoro sipyca cocraBisier 40%, coBmectHo ¢ Carex rostrata BCTpe4arOTCA
Carex limosa, C. heleonastes, C. tenuiflora, Comarum palustre, pexxe Carex vaginata, C. capillaris
u 1p. B Bome mexny ocok ormeueHa Utricularia minor. TlokpbiTue MoxoBoro spyca 20-40%,
OH cliokeH TumHOBbIMU MXamu — Caliergonella cuspidata, Aulacomnium palustre, Climacium
dendroides n np. I'mybuna topda 3gecey Bapeupyet ot 0.45 m go Gomee 1.5 m. K.P. Kumepunze
(19630) ormeuas, yTO CXOAHBIE COOOIIECTBA, MPUHAIIEKAIINE K BhIAEICHHON UM acc. Caricetum
rostratae caliergonellosum, mmpoko pacnmpocTpaHeHbl B OOJIOTHBIX KOMIUIEKCAX, KOTOPBIEC MUTAIOTCS
I'PYHTOBBIMHU BOJaMH, OOraThIMU MUHEPATbHBIMU BEIIECTBAMH.

Carex rostrata cauTaeTcs MUOHEPHBIM BUJOM B Ipoliecce 3a001auuBaHus BOIOEMOB, IIPHYEM
Ha 0OoJiee paHHUX CTAJIUAX PAa3BUBAIOTCS MPAKTUYECKU YUCTHIC 3apOCIU TOW OCOKH, MO3THEE JKE
o0pa3yroTcss  O0COKOBO-THMHOBBIE coobmectBa (TymamkanoB, 1948; Kumepumgze, 196306;
Axaros, 1986).

CoobmectBa ¢ nomuaupoBanrem Carex limosa

Carex limosa noMuUHHpyeT Ha HEOONBIIMX Yy4YacTKaX, KOTOpPBIE pacCIOJIararoTcs OmKe K
HeHTpadbHOW YacTu Oonorta. [nmyOuna Ttopda B Hux mpeBbimaer 1.5 M. Yucreie 3apociu
Carex limosa ObLTM OTMEUEHBI Ha MEIIKOBOIbE OTHOTO U3 HEOOBIIHIX OOJOTHBIX 03€ep.

B npyrux xe coobmecrBax, nomumo Carex limosa, 3aMeTHOE yd4acThe MPUHUMAIOT
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Carex rostrata, C. canescens u C. transcaucasica, ¢ MeHbIIUM oOmimeMm otmedeH Comarum
palustre. B moxoBom mnokpoBe gomunupyetr Climacium dendroides. K HeMy npuMemmBaroTCs
Caliergonella cuspidata, Sphagnum warnstorfii.

B psine coobuiecTB ¢ foMuHUpYyoIei B TpaBsiHOM spyce Carex limosa G0NbIIyI0 pOib UTPAIOT
carHoBbIe MXH, B YaCTHOCTH, JOMUHHUPYET Sphagnum teres.

CooburecTBa ¢ noMuHupoBanueM Menyanthes trifoliata (poto 2)

BaxtoBo-carnoBoe cooOIIEeCTBO HailIeHO HeNalleko OT CEBEpHOW OKOHEYHOCTH O00JI0Ta.
Kpome BaxThl, noBonmbHO oOuibHa Carex limosa, Bctpeuatorcs C. heleonastes, Comarum palustre,
Festuca rubra, Primula auriculata. B moxoBoM nokpose 20% mokpsiBaeT Sphagnum squarrosum,
meHee oOwnbHbl Calliergon richardsonii, Climacium dendroides, Dichodontium pellucidum.

HanHoe cooOmiecTBo oTHOCHTCA K ¢opmanuu Menyantheta trifoliatae, onmcannoii Ha Kakaze
K.P. Kumepunze (19630).

Doto 2. CoobmiecTBo ¢ nomMmuHUpOoBaHueM Menyanthes trifoliata (poro [.C. IllnnpHMKOBA).
Photo 2. Menyanthes trifoliata community (photo by D.S. Shilnikov).

CornacHo uccnenosanusm M.M. Tymamxanosa (1962), Ha ApxbI3cKoM TOp(sIHUKE, cOO0IIECTBa
BaxThl MOSABJSIIOTCSA HAa HAyaJbHOM cTaauu 3apacTaHus o3ep. OHU MOryT ObITh Kak C(arHOBBIMH,
TaK ¥ TUIIHOBBIMH, B HAILIEM CJIy4ae MOXOBOH IIOKPOB UMEET CMELIAHHBII XapakTep.

IToMMMO ONMCAHHBIX COOOLIECTB JAHHOI'O TUNA Mbl HaOMo#anuM Ha 00JI0TE€ MPaKTHYECKU
YKCTBIE 3apOCJIM TPOCTHUKA, PACIOJIAraloluecs B CEBEPHON 4acTH, K BOCTOKY OT 03€p.

CoobmiectBa ¢ omMmuHUpoBaHueM Sphagnum teres (poto 3)

Takue coobmiecTBa pacnoJiaratoTcsi B IEHTPAIbHOW YacTH 00JIOTa M HE 3aHUMAIOT OOJBIINX
mwiomaaei. B TpaesHoM sipyce oounbHbl Carex limosa w Comarum palustre, Bctpeuarotcs Carex
heleonastes, Carex rostrata u 1p. B MOXOBOM MOKpOBE TOMUHUPYET Sphagnum teres, COBMECTHO C
HUM BcTpedarores S. squarrosum u S. warnstorfii.
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B psige coobuiecTB ¢ momuHUpoBaHUEM Sphagnum teres B TpaBsiHOM sipyce, moMumo Carex
limosa u Comarum palustre, 3aMETHYIO POJIb UTPAET TPOCTHUK Phragmites australis. BcTpedatorcs
Carex disticha, Molinia caerulea, Festuca rubra n ap. Kpome nepednclieHHbIX BbIlIe c()harHOBBIX
MXOB, 3[€Ch 3aMETHYIO pOIIb UTparoT Straminergon stramineum w Aulacomnium palustre. Taxue
CO00IIIeCTBa 3aHUMAIOT MECTOOOUTAHUS C 00JIee MPOTOYHBIM YBIIAXKHECHUEM.

®Doto 3. CoobmiecTBO ¢ nomuHUpOoBaHueM Sphagnum teres (poto J1.C. lllunpHUKOBA).
Photo 3. Sphagnum teres community (photo by D.S. Shilnikov).

Ot coolmecTBa MOXHO OTHecTH K (Qopmamum Sphagneta teres cdartoBoro Ttumna
pacturensHOCTH. B BepxoBbsx p. YaymrTeH u Ha JlyranckoMm mepeBaje ONMHMCaHBI cOOOIIECTBAa CO
Sphagnum teres, XOTOpble pa3BHBAIOTCS NMPU 3apPACTAHUM JPEBHHUX JICTHUKOBBIX BOJOEMOB M Ha
HO3/THUX CTAJHUSX 3apacTaHHs BBICOKOTOPHBIX Cy(hdo3noHHBIX 03ep (AkaToB, 1986). B ux TpaBsHom
IIOKPOBE, B OTIMYHE OT ONMCAHHBIX HAMH COOOIIECTB, BENyIyI0 poib urpaer Carex rostrata.

BriBOoALI

Cyns mo pactutenbHOCTH, 00710T0 KammpThl HaXOAUTCS HAa OTHOCHTEIHHO PAHHHUX CTaJHSIX
6onoroobpazoBanusi. OO0 STOM TOBOPST, KaK CBOMCTBEHHBIC HAdaJbHBIM JTaraM 3a00J1a4UBaHUS
coobmiecTBa ¢ noMmuHuUpoBaHueM Carex rostrata, Tak W OCTaTKH 3apacTalonmx o3ep. BumoBoit
COCTaB HECKOJIbKO U3MEHUJICS IO CPaBHEHHMIO C OMHCAaHHWEM, IMpuBedeHHBIM B pabdore H.A. bymra
1931 roma, B OCHOBHOM — B CTOPOHY YBEIMYEHUsS YHCJIA BHIOB ME30TPO(GHBIX U ME30eBTPO(HBIX
0010T. Sphagnum teres, He TONBKO OTMEUEHHBIN 3/1€Ch BIIEPBbIC, HO U CTABIIHUI JOMUHAHTOM B PAJIE
coo01mIecTB, Oojiee XapaKTepeH sl MEPEeXOmHbIX 00N0T. B TO ke Bpems, MOSBUBIIMIICS 31€Ch
Sphagnum squarrosum cautaercs BUIoM 3BTpodHBIX MecToobuTanuii (Mruaros, Urunarosa, 2003).
MOXHO TIPEIIIOI0KHTh, YTO OOILIMI TPEH pa3BUTHS 00JIOTA HANIPABJICH B CTOPOHY Me30TPO(HOCTH,
OT CIUIABUHHBIX COOOIIECTB HU3WHHBIX OOJIOT K MEPEXOIHOMY OOJIOTY, HO MPOIECC JBOIIOIUU
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IPOUCXOAUT AOBOJIBHO MEJIEHHO — ciycTs 90 jeT 60J0TO BCe elle HaXOAUTCS Ha paHHEeH cTaguu
pa3BuTHus. Ha 3T0 MOTyT BAMSTH KaK FOPHBIN KJIMMAT, TaK U HEU3MEHHBIA COCTaB MUHEPAJIbHBIX BOJ
HCTOYHUKA.

Ha ©OomoTe mpuCyTCTBYET MOBOJIHHO OOJBIIOE KOJIWYECTBO BHJIOB, CTABIIUX PEIKUMHU Ha
KaBkaze B cBs3M c yracaHueM OOJIOT TOCI€ TMOCHeAHEeW JieAHuKoBOM smoxu. [lo maHHBIM
N.N. TymamxkanoBa (1962), GomotHas ¢uopa U pacTHTEIFHOCTh CMEIIAOTCS W3 TMPEArOpHid |
cpeaneropuii KaBkaza B IIyOMHY TOpHBIX JOJMH M B BBICOKOrophbsi. BeposiTHO, pa3BuBarolieecs
6onoro KammpTtsl, pacnonoxeHHoe Ha Bbicote O6onee 2000 M, sSBISETCS OMHUM W3 CBUICTEIHCTB
TpaHCQOPMALIMU U IBOTIOINHI COXPAHUBIINXCS BHICOKOTOPHBIX OOJIOT.

MHorue BHIBI, CBSI3aHHBIE C 0OJOTaMH, B OCOOCHHOCTU C(AarHoBble MXH, MOTYT OBITH
PEKOMEHI0BaHbl K OXpaHe, TaK KaK BCTPEYAIOTCSI HA TEPPUTOPUHN peCIyONMKH JHUIIb B HEOOIbIIOM
gucne MecroHaxoknaeHuit (Jopommna, SAxumon, 2019). Jlng pacTHTENbHBIX COOOIIECTB OOJIOT
KaGapauno-bankapuu XapakTepHbl HE3HAUWUTENbHbIE IUIOIIAAM, pEeAKas BCTPEYaeMOCTb U
pa3po3HeHHOCTh MecToHaxoxkaeHuil. [lockonpky Oonotra Ha KaBkasze Haxo#sTcs Ha CTaauH
yracaHusi, JOCTaTOYHO HE3HAUUTENbHBIX BO3IEUCTBUN, YTOOBI BBI3BATb HMX HMCYE3HOBEHUE.
HaunbGonbmyto yrposy mnpexncrasiser Bwinac (Jopommna, fAxumo, 2019) u usMeHenue
TUAPOJIOrUYecKoro pexxuma. Pekomenayercs BkimouuTh 6osoto Kammptel B cocraB KabGapauno-
Bankapckoro BbICOKOrOpPHOT'0 3all0BEAHHKA.

Qunancuposanue. Padbora H.C. JlukcakoBoii u K.B. lllykuHOW BBIIOJIHEHA 10 TeMe
loc3ananus naboparopun o0riei reobotanuku borannyeckoro uacturyta PAH Ne 121032500047 -
1 «PacturensHocTh EBponeiickoil Poccuu u ceBepHoi A3uu: pasHooOpasue, AMHAMUKA, TPUHIIUIIBI
opranuzauun». Pabora I'J. lopommHoii BbiosHEeHA 1o TeMe loc3amanus Jgaboparopuu
nuxeHojorun u Opuonorun boranmyeckoro wuuctutyta PAH Ne 121021600184-6 «®Pnopa u
CHCTEeMaTHKa BOIOPOCIEH, TUIIaiHUKOB U MOX000pa3HbIX Poccuu u ¢uroreorpadguueckn BasKHBIX
PETHOHOB MHUPay.
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The Caucasian alpine sphagnum peatbogs contain remnants of the flora of the glacial epochs. Kashirty
peatbog is among them. It is located in the Ushtulu tract (Agashtan) in the lower reaches of the Karasu
River — the main tributary of the Cherek Balkarsky River in the Kabardino-Balkar Republic.
It occupies a glacial basin at an altitude of about 2000 m above sea level, where the waters of the
Ushtulu mineral springs drain.

A comprehensive study of the vegetation cover of the peatbog was carried out. During two field
seasons (2020 and 2021), vascular plants and mosses were collected and determined. Geobotanical
releves cover the entire spectrum of communities formed by the main dominants of the peatbog.

Floral lists of vascular plants and mosses, as well as geobotanical releves are in the article. Taxonomic,
florocenotic and arealogical analyses were carried out for vascular plants. Utricularia minor was
found for the first time in the republic. It is shown that the flora of the Kashirty peatbog is boreal-
Holarctic and is related by its origin to the northern regions of Eurasia. The changes in the floral
composition of the peatbog compared to the previous study carried out by N.A. Bush (1931) more than
90 years ago were analyzed. Plant communities are compared with formations identified by other
authors using an ecological-phytocenotic approach.

Based on the obtained materials, a conclusion was made about the relatively early stage of the
development of the peatbog by overgrowing the lake. The change in species composition compared to
the list given by N.A. Bush (1931) suggests that the general trend of the development of the peatbog is
directed towards mesotrophy, but the process of evolution is rather slow — after 90 years, the peatbog
is still at an early stage of development.

The vegetation of the peatbog includes species and communities that are relatively rare in the
Caucasus. Since the peatbogs here are at the stage of extinction, many of them are particularly
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vulnerable and deserve protection. We recommend including the Kashirty peatbog in the Kabardino-
Balkarian Highland Reserve located nearby.

Keywords: Vegetation, flora of the Caucasus, mountain peatbogs, sphagnum mosses, alpine vegetation.
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CTPYKTYPHASA OPTAHU3AIUA DdKOCUCTEM U 3AKOHOMEPHOCTH
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OPHUTOKOMILJIEKCHI JOJIUHBI PEKH BAA3bMA 1 CEBEPHOI YACTH
TOP®OPA3ZPABOTOK CAXTBIII-PYBCKOE B YCJIOBUSIX AHTPOIIOTEHHOI'O
BO3JEUCTBUA (IOT'O-3AITA/Il UBAHOBCKOMUM OBJIACTH)
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[Mocrynuna B pepakiuio 15.11.2021. IMocne qopadorku 01.12.2021. [punsra k myoaukaiuu 01.12.2021.

WznoxeHsl pe3yibTaThl aHAN3a MaTePHAIOB OCEHHUX W BECEHHE-JIETHUX HAaTYPHBIX MCCIIEOBaHUH,
npoBefieHHbIX B 2020-2021 rr. B BepxHeM TeueHHH p. Bs3pMa (JIeBBIH MpUTOK YBOAM), a TAaKXKE B
JIECO-00TOTHBIX Yroabpsax CeBepHOﬁ YaCTH 30HBI CMCHIAHHBIX W HIMPOKOJIMCTBEHHBIX JICCOB Ha IOrO-
3amage TeikoBckoro paiioHa, MBaHoBckoil obmactu. llens wccnenoBaHuii — M3ydeHHE COCTOSIHUS
OPHUTOKOMILJICKCOB NOMMEHHBIX JKOCHCTEM B YCIIOBUAX  YCUIIMBAIOUICTOCA aHTPOIIOI'€HHOI'O
BO3MICHCTBUS W KIIMMAaTHUECKUX W3MEHEHUH. B Xoje mpoBeeHHBIX paboT ObUIM WM3Y4eHBI (DU3UKO-
reorpaudeckie OCOOEHHOCTH paiioHa TepPUTOPHHU, MPOBEACHHI I'€0OOTAHHYECKHE W TIOYBEHHBIE
WCCIIEIOBAHUN TOIMHBI P. BA3bMa 1 BOAHO-O0MOTHBIX YTOAWMN, 110 KOTOPBIM OBIITM 0XapaKTePU30BAHBI
COCTaB M CTPYKTypa OTAENbHBIX KOMIIOHEHTOB 3KOCHUCTEM (IIOYBBI, pPACTHTENBHOCTH). B pabote
MIPOAHAIM3UPOBAHB MaTepUaibl JIUTEPATYPHBIX MCTOYHMUKOB W HCIIONB30BaHBI JAHHBIE OCEHHUX U
BECEHHE-JICTHUX OpHHUTONOrHmYecknX yaeroB 3a 2020-2021 rr. JlaHa skoiormueckasi XapakKTepuCTHKa
M COBpEMEHHas OIEHKa COCTOSHHUS TPHOPEKHBIX H JIECO-OOJOTHBIX OPHUTOKOMIUIEKCOB TIpH
AHTPOIIOTCHHOM BO3JICHCTBHH (BHUIOBOE pa3HOOOpa3We, YMCICHHOCTh M OOWJIME NTHII). BBISBICHBI
OCHOBHBIE OCOOCHHOCTH TpaHcHOpMaluu Cpellbl, MIPAIONFe POJb BEIymMX (akTOpOB MpH Ha
VM3MEHEHNH aBradayHbI JOIMHBI peKd Bs3bpma.

Kurouesvie cnosa: Poccusi, iBaHOBCKast 00J1acTh, OIICHKA, (PAKTOP BO3JACHCTBHS, 30HA CMEIIAHHBIX M
IIFPOKOIMCTBEHHBIX JIECOB, TTOWMEHHBIE YKOCHCTEMBI, pedHas MoiMa, WHTPA3OHAIBHBIA JaHAMAQT,
apuau3alus, THIPOIOTUYECKHH pPEeXUM, KINMaT, BHAOBOW COCTaB, YHCIEHHOCTb, IUIOTHOCTB
HacelleHus1, OOMITHE, OPHUTOKOMILIEKCHI, TIOMYIISIIHS, OOJIOTHO-OKOJIOBOAHBIN KOMITIEKC.

DOI: 10.24412/2542-2006-2021-4-78-102

[IpoGnembl TpanchopMaluu COCTOSIHUSL MPUPOIHBIX SKOCHUCTEM PEUHBIX MOWM (B YaCTHOCTH,
OPHUTOKOMILJIEKCOB) BCJIEJICTBUE XO3MCTBEHHOM IEATEIILHOCTH YeJoBeKa (pacralika, nacToUIHas
Harpy3Kka, 3aperylivpoBaHHE peK, HMppUTaIus) XOpOILO OCBEIIeHbl B paboTax psga aBTOPOB:
B.U. AzapoBa (1984), B.M. JIpo6Gosuesa (1972, 1977, 1979) u B.I'. Kpusenko (1981, 1991),
B.A. Munopanckoro (1961), P.C. Yamosa (2000). IlpupoaHbie SKOCHUCTEMBI B IIEHTPAJIbHBIX
paiionax Poccum mperepmenu  3HAUMTEIbHBIE HM3MEHEHHS  BCIEJACTBHE  XO3SHUCTBEHHOMU
NEeSITEeIbHOCTH 4YeNOBEKa, pEKpealuu, pachalikid 3eMellb, [acTOWIIHOW Harpy3Kd, CO3JaHUs
Bogoxpanuimi (IToranos, 1959; Ox3epues, 1961, 1963). B Hactosmiee Bpems B nmoiiMax OOJIBIINX
U MaJlbIX PEK JIECHOM M JIECOCTENMHON 30H B NPOLIECCE YCWICHHS aHTPOINOT€HHOW HAarpy3Ku
HaOMIOAIOTCS  HApYIIEHUsS BOJHOTO peXuMa, JaHIIMAPTHOW CTPYKTYphl, TOYBEHHOTO U
pacTUTENHFHOTO TIOKPOBA, a TaKXKe pEeXUMa XO3SHCTBEHHOTO HCIIOJb30BaHUMA Ha (oHe
knumatudecknx usmenenuit (Kyssmuna, Tpemkun, 2014, 2015, 2018; Ynanosa, 2010; [Ipuponasie
KOMIUIEKCHI ..., 2014, [llanoBanosa, 2016a, 20166, 2017, 2019, 2020). Beaen 3a 3TuM MeHsAETCS U
XapakTep BO3JCHCTBUS PEYHOW CHCTEMBl Ha TPUJIETAIONIME TEPPUTOPUU. ITO OOYCIOBIHUBAET
TpaHcopMaIio CTPYKTYpHOU opraHu3zanud U (YHKIHOHUPOBAHUS TPHUPOJIHBIX OSKOCHUCTEM
pEYHON MOJNMHBI; B TOM YHCIE, — COCTaBa M CTPYKTYpPhl OPHHTOKOMIUIEKCOB, KakK HamOolee
MOABIKHOTO WX KOMIIOHEHTa. BbIsBIeHHEe OCOOEHHOCTEH aHTPOTOTEeHHOTO BO3JCUCTBUS Ha
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AIIEMEHTHI MPHUOPEKHBIX TMPHUPOJHBIX KOMIUIEKCOB (B YaCTHOCTH, — Ha MTHUI]) PEYHBIX MOWM
JIECOCTEITHOM 30HBI, & TAK)KE OIPENEICHNUE JI0JIM YUYaCTUsl CPEAHUX U MaJIbIX PEK B MOJJEPKaHUU U
COXpaHEHHWU BHJOBOTO pa3HOOOpa3ust (Guopsl U (payHbl PETHOHOB SBJISIETCS aKTYalIbHON HaydHOMU
npobnemoii. E€ n3yueHne mo3BoJiMT AaTh IKOJOTHIECKOe 000CHOBAHME ISl IPUHSATHS PEIICHUH 110
HanboJiee palMOHATIHLHOMY YIPABJICHUIO 3€MENbHBIMH W BOJHBIMH PECYpCaMH B IICHTPAJIBHBIX
paitonax Poccun (LleHTpansHblii enepaibHbIil OKPYT).

MaTepl/laJ'lBI H METOAbI

Pation uccneoosanuii. Pabotel ObuM TIpOBeleHBI B TEHKOBCKOM paiioHE Ha IOro-3araje
HBaHoBckol o00acTH B 30HE CMEIIAHHBIX JIECOB (NIOJIsI XBOWHBIX 46%) W BKIIOYAN
ypOaHU3UPOBAHHBIA YJaCTOK B 4epTe ropoja TeiHKoBO, pacIioJIOKEHHBIN Ha MOOepekbe Mayoi
peku BszpMma (neBbiil mputok YBoau). Kpome toro obcnenoBansl yqactku 0:1u3 cena boraTeipeBo u
MemntomieBo, Ha roro-3amnaje TeikoBckoro paiiona MBaHOBCKO# 0051acTH, BKIIIOYAIOIINE B ceOs
BOJTHO-OOJIOTHBIC YTOJIbsI, MPEACTABICHHBIC TEPPUTOPUIMH TOpdopa3padoTok CaxTeiml (CeBepHAS
gacTh Topdopazpadorok Caxteii-Pydckoe) u npuierarmue K HuM arpoiagamadrsl (puc. 1).
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Puc. 1. ®usnueckas kapra lBaHoBckoil 061acTu, pailoH Mcciae10BaHUN BBIJICNIEH OBAJIOM.

Tepputopusi uccieoBaHUN MpPEICTAaBICHA MO3aMYHBIM JIAaHAMAPTOM — KpPYIHBIE JIECHbIE
MacCHBBI NTepeMeXaroTcs ¢ OOJBIIUMH YJaCTKaMH OTKPBITBIX MPOCTPAHCTB. YacTh CeNbX03yroaui
B TOCJIEHEEe BpeMs He SKCITyaTHMpPYeTCsl U 3apacTaeT OyphsSHUCTON U JPEBECHO-KYCTApHUKOBOU
pacturensHOCThIO (3yOkoBa u aAp., 2012). Bonano-OonoTHble yroaes B uepre . TelHKoBO
NIpeJCTaBICHbI JIOJMHON Majoi pexu Bsspma (n1eBblif mputok YBomu), FOro-zanman TelikoBckoro
paifoHa 3aHUMAlOT CMELIaHHble Jieca U OEpe3HsAKH, NEepEeMEKaloNNecs C OTKPHITBIMU
MPOCTPAHCTBAMHU ME30(DUTHBIX JYTOB U CEIbX03Yr0JIni, a TaKKe KpylHble BoIpaOboTaHHbIE 00JI0Ta,
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MPEJCTaBIAIOMNE COOOM KOMIUIEKCHI 3apacTarommx TophopazpaboTok (TopgsiHbIE Kapbepbl U
noJisi). Hanbonpimii mHTEpEC B M1aHe OnopazHooOpas3ust MpeaCcTaBisiiia TEPPUTOPUS OTCTOMHUKOB
CBUHO(EPMEI, KOTOpast Obli1a Hanbosee moApoOHO oOcienoBaHa. OTCTOMHUKU COCTOSIT U3 6 MPYI0B
MCKYCCTBEHHOTO TIPOHMCXOXACHUS (OBIBIIME TOPQSHBIE Kapbepbl, BBUIOKEHHBIE OETOHHBIMHU
IUINTaMH, C BBICOKUMH Oeperamu). Panee mpyapl cooOmanuch MexIy co0oil, 0 4éM TOBOPUT
HaJMYue CTapblX THJAPOTEXHUYECKUX coopyxkeHuil. M3 mectu mnpynaoB nsaTe umeror Oepera,
OOMJIBHO 3apoCIIMe BOJHOH M OKOJIOBOJHOW PACTHUTEIHHOCTHIO — TPOCTHHUKOM, POTO30M M Jp.
Bricokne Oepera 3aHMMaeT 371aKOBOE pa3HOTPaBbe. BoaHO-00I0THBIN KOMILIEKC TOPPOopa3padboToK
CaxTblll  SBJISIIOTCSL  KJIIOUEBOM  opHUTONOrnueckoil teppuropuein (KOTP) peruonaibHoro
3HAYEHUS.

OcHogHoil yenvio uccredosanuti ObUIO J1aTh 3KOJOTUYECKYIO XapAaKTEPUCTUKY MPHUPOIHBIX
KOMIIOHEHTOB MOWMEHHON 53KOocHCTeMBl p. BsizbMa M 71€c0-00JOTHBIX YroJui JOJIMHBI PEKH
Caxrbill (B TOM 4Mclie, OpHUTO(AYHBI) B YCIOBHSIX MOCTOSIHHOIO aHTPOIIOT€HHOTO BO3JIEHCTBUS.
B 3a0auu uccnedoseanus BXonuio omnpenereHHE BHAOBOTO COCTaBa M CTPYKTYpPbl IPUPOJHBIX
KOMIIOHEHTOB PEYHOM IMOMMBI (B TOM YHUCIIE OPHUTOKOMIUIEKCOB), @ TaKXKE€ BbISBICHHE (PAKTOPOB
AQHTPOINOTEHHOTO BO3/ICHCTBUS Ha HUX.

OcHogHbiM 00bekmom ucciedoséanuii BbIOpaHbl OPHUTOKOMIUIEKCH PEYHOM JOJIMHBI JIECHOU
30HBI LEHTPaJIbHBIX pailoHoB Poccuu. B kauectBe npeomema uccnedosanuti onpeneneHa oleHKa
TpaHcopMaluil OPHUTOKOMIUIEKCOB Ha OCHOBAaHMM TIOKa3aTesel: BUIOBOrO pPa3HOOOpasus,
YHUCJIEHHOCTH U TUIOTHOCTU HAaceJIeHUs B YCIOBHSIX MOMM.

B pabore ucnosnb30BaHbl Kak J1aHHbIE OMYOJIMKOBAHHBIX JIMTEPATYPHBIX HCTOYHHMKOB, TaK U
KOMIUIEKCHBIX 9KOJIOTUYECKUX HAOJIIOICHHUM, TOTy4YeHHbIX B OCEHHUM M BECEHHE-JIETHUI Nepuo/Ibl
2020-2021 rr. Ha p. Ba3pma u B 11€COOOJOTHBIX yroabsx Oym3 cema borateipeBo m Memrorieso.
Jlnis aHanmM3a HACeNIEHUs NTUL B OTAEIbHBIX JIAHAIIAQTHBIX BbJIEJIaX UCIOIb30BaHA OaIbHAS LIKaJIA
(tabn. 1; Kyzskun, 1962; Banyes, 2007).

Ta6auna 1. CpaBHEeHHE KaTETOPHUI NTHI] MO MIKaJIaM OAJTLHBIX OLICHOK OOWIIHSI, MPETOKEHHBIX
A.I1. Kyzsxunbim (1962) u B.A. Bantyesbim (2007).

A.IL. Ky3sikun (1962), B.A. Baayes (2007)
Kareropus nruig
0coon/Km? JUISI XHIDHBIX NITHI, 0CO0H/KM?
AbcomoTHO npeobnagarontue (CCC) 100 u G6onee 1-9
Muorouuncnenasie (CC) 10-99 0.1-0.99

O6b1ynbie (C) 1-9 0.01-0.09
Manouucnennsie (R) 0.1-0.9 0.001-0.009

Penxue (RR) 0.01-0.09 0.0001-0.0009
Ouensb peakue (RRR) 0.001 u menee 0.00001 u menee

OpHUTOJIOTMYECKNE HCCIIEOBAaHUS BBIIIOJHEHBI 110 CTAaHAAPTHBIM METOJUKAM, MapLIPYTHBIM
METOJIOM B coyeTaHuu ¢ paboroil Ha craumoHapax (PaBkun, 1967; Jlapuna u gap., 1981;
Vergeles, 1994). Jlns anHanu3a HaceleHUs MNTUI B OTACTbHBIX JaHAMA(THBIX BBIIEIAX
ucrnosb3oBana OanpHas mkana (Kysskun, 1962; bennk, 2000). Pycckue u maTuHCKHE Ha3BaHHS
TaKCOHOB MTHUIl MPUBOIATCS B cooTBeTcTBUU co cBojgkamu JI.C. Cremansna (1990, 2003) u
E.B. Ko6nuka ¢ coaBropamu (2006); tumnsl ¢aynsl — nmo b.K. Irtermany (1938) ¢ HexoTopbiMu
u3MeHeHUsIMU U jonosnHeHussMu (PaBkuH, 1967). B pabore ucrnonb3oBaHa METOAWKA OILIEHKU
TpaHchopMalMd OpPHUTO(AYHBI OOJOTHO-OKOJOBOJHOTO KOMILJIEKCa NPH HM3MEHEHUH BOJHOTO
pexumMa, rjae yuuTeiBaics paxtop uaTpasoHansHocTH (Illanosanosa, 2018, 2019, 2020).
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HccnenoBanus opauTo(ayHbl B pailoHe padOT MpOBEIEHBI B COOTBETCTBUU C OCOOCHHOCTSAMHU
00TaHUKO-TeorpauIeckoro paiOHMPOBAHUS, KOTOPOE B 3HAUYMUTEIBHOW CTEHEHH OTPAKACT
naHamadTHYIO CTPYKTYypy pailoHa wuccienoBannii W lBaHOBCKOW o007acTH, W OKa3bIBACT
CYIIECTBEHHOE BIMSHUE HA pacupeielieHne Ha3eMHOH (ayHBbI.

Teppuropust uccinenoBanuii (TeiikoBckuit paiton MBaHOBCckoM oOnacTtu, oOmias romamb —
1290 km?) pacrnosio’keHa B 30HE€ XBOWHO-IIMPOKOJIMCTBEHHBIX (CMEIIAaHHBIX) JIECOB €BPONEUCKON
yactu Poccuiickoit @enepanuu. /[ pailoHa UCCIEIOBAHUNA XapaKTEPHO YEPEIOBAHNE CMEIIAHHBIX
M IIUPOKOJHMCTBEHHBIX JIECOB C JIYTOBBIMH II€HO3aMHM U arpojanmmadramu. Jlecucrocts
paccMaTpuBaeMOW TEPPUTOPHH JOBOJBHO BBICOKAS; paiilOH OTHOCUTCS K HamboJyiee OOraThbIM JIECOM
tepputopusM MBanoBckoit oonactu (64026 ra).

HUTorom mpoOBEAEHHBIX PEKOTHOCIMPOBOYHBIX HCCIEIOBAaHMM  cTajla  dKOJOrHYeckKas
XapaKTepUCTHKa KOMIIOHEHTOB NOMMEHHOM AKOCHCTEMBI p. BsizbMa U 1€cO00IOTHBIX Yroauil oro-
3amaga TeWKOBCKOTO paiioHa, a Takke Co3JaHue 0as3bl JaHHBIX 10 OCHOBHBIM OOBEKTaM
HCCIIEIOBAHUS B 3TOM paiiOHE.

Pe3yabTaTsl M 00Cy:KICHHE

l'eoepagpuueckoe nonoocenue, penveg. VIBaHOBCcKast 001acTh pacroyiokKeHa B ILIEHTPE
Heuepnoszemuon nonocel EBponeiickoii yactn Poccun M 3aHMMaeT CEBEPHYIO 4acThb MEXAYPeubst
Oxu u Bonru. Koopaunater oGmactu: ot 57°45' no 56°21' c.m. ¢ ceBepa Ha ror, oT 39°23' mo
43°14' B.1. ¢ 3anana Ha BocTok (bopucoBckuii, 1968, ¢ ucmp.). Tepputopus 061acTi mpeacTaBisieT
co00il TMOJYBOTHYTYIO paBHHHY, PAaBHOMEPHO M HErIyOOKO pacujJeHEHHYIO MAOJMHAMH peK,
OBparaMM W MHOTOYMCIICHHBIMH IMUPOKUMHU JIOxKOMHaMHU (puc. 1). Hambonbmmii KoHTpacT B
penbede HaOMIOMAIOTCS MEXIY IMOBBIIICHHOW CeBepo-3amajHON YacThio, Tae mpoxoauTt [ ammy-
[Inecckas MopeHHast Tpsga, U OKpanHOW balaXHMHCKOW HHM3WHBI Ha IOTO-BOCTOKE OOJIACTH.
Ha 3anage B mpenensr MBaHOBCKOW 0051acTH 3aXOJUT YacTh OOJBIIOTO BO3BBHIIMICHHOTO IIJIATO-
OTIOJIbSI, OXBaThIBaroIIero mpaBobdepexnse Hepmu (bopucorckuii, 1968).

Knumam 061acT yMEpeHHO-KOHTMHEHTANBHBIA C XOJIOJHOM MHOTOCHEKHOW 3UMONH H
YMEPEHHO KapKUM KOPOTKHUM JieToM. O01acTh HAXOIUTCS MO TPEUMYILIECTBEHHBIM BO3ACHCTBUEM
BO3JYIIHBIX MAacC YMEPEHHBIX IIMPOT, NEPEHOCUMBIX I'OCHOJCTBYIOUIMMHU 3alaJHbIMUA MOTOKAMMU.
Opouienre aTMoc(epHbIMU OCaJKaMU IPOUCXOJUT TIJIaBHBIM O0O0pa3oM 3a cyeT BIaru ¢
ATianTHYeckoro okeana. /J[oBOJbHO 4acTo TeppuUTOpHUs 0OJACTH OKa3bIBAE€TCA IMOJ BO3AEHCTBHEM
XOJIOMHBIX Macc BO3[yXa, BTOpramomuxcs Ha EBpomeiickyro 4acTb M3 MOJIApHOro OacceifHa.
OTH BO3AYIIHBIE MAaCChl IMEIOT MaJIO€ BJIArOCOIEP)KAaHUE U HUZKUE TEMIIEpaTypbl. 3UMOM MIPU 3TOM
yCTaHABJIMBAETCA MOpO3Has noroda ¢ temmneparypamu 110 -32°C. CpenHue rojoBble TEMIEpaTyphbl
BO31yXxa B oOnactu konebmores ot 2.6°C go 3.3°C. Ilpu 3ToM GoJiee TeTIBIMU SIBISIFOTCS FOKHBIE
LEHTpalbHble pailoHbl. CpeqHIO TOJOBYI0 TEMIIEPATYPY HMXKE TPEX IpagyCcoOB HUMEKT CEBEPO-
3armajHble, CEBEpHBIC U CEBEPO-BOCTOUYHBIE pailoHbl 00macTu. CpeqHErojoBoe KOJIMUYECTBO OCA/IKOB
coctaBnser 550-600 MM, 4TO JaeT MpPaBO TOBOPUTH O HECKOJIBKO HM30BITOYHOM YBJIQKHEHUHU.
CunpHee Bcero yBIaXKHEHBI IOTO-BOCTOYHBIE pailoHbl obnactu (10 600 MM), a HaMMEeHee — OTro-
3anaanele (10 525 mm). Pacnipenenenue ocagkoB B T€UEHUE IoJ1a IPOUCXOAUT HEPABHOMEPHO.

l'uoponocus. Peunass ceTb npuHAIIEKUT OacceiiHy p. Bomrum u ee mpaBoro mnpurtoka —
p. Kmsizemer (puc. 2). O6miee uncio pek u pyubeB B o0Onactu cocrapiseT okono 1700 (183 u3 Hux
npoTsbk€HHOCThI0 Oosiee 10 km). Hambonee kpymHble u3 HuUX — YBoab, Hepnb, Teza u Jlyx.
Bce pekn mpuHamiexkar K paBHUHHOMY THITY, MPEUMYILIECTBEHHO CHErOBOIO U JI0KJIEBOTO
nuranus. CpeHerooBoii cTok Beex pek (1o roxy 95% obecrnedeHHOCTH) OLEHUBAeTCsS B 7 KM>.
Ha TeppuTOpHu 00JIACTH PACTIONOKEHO 86 BOJOXPAHWIMII, OOIMM 0OBEMOM OKOJO 126 MiH. M’
(6e3 yueta ['OppKOBCKOTO BOJOXpaHUIIHUILA), HAanOOJIee KPYITHOE U3 KOTOPBIX YBOAbCKOE (IIJI0IIAb
sepkana 10.2 km?, HonHBIA 00beM 82 MIH. M®), HCIOJNB3yeMOE€ s MHTHEBOrO BOJOCHAOKEHUS
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r. IBanoBo. Takke B oOmactu pacrosaraercs okoyo 150 03€p, U3 KOTOphIX HauboJee KPYITHbBIS
PyGckoe o3epo (muomans BopHoro 3epkama — 2.97 km?) u o3epo Ceatoe (IUIOIIaab 3epkajia —
2.78 km?). 3HaunTeNbHAS YACTh MEIKUX 038p 3a00]aUuMBaETCs, MHOKECTBO 03Ep 00pa3oBaloch Ha
BBIPaOOTaHHBIX TOP(MSIHUKAX. BONBIMIUHCTBO TOP(MSHBIX OOJOT PACIONAraloTCs Ha CEBEpO-3amaie
o6uiactu. Ux o6rmas miommaap cocrapisier 1.4 Thic. KM2.

THAPOJIOTHYECKASA
KAPTA
| Macwra6 1:1 200 000

= MAPOCGEPHBIE NAMATHUHU NPUPOALI

1 Gororc Uewckoe 17 yeacTom poww Yeoke y napsa 32 oaepo Coponmo

2 6Gororo Oaepcoe vu Crerawcss » ¢ Moawose 33  o3epo Noswncwos

3 CTagenweR PYA C WORCHASR L “a ya. 4 34 sozorparmrrsie 8 1 KOme (Basan)
waen B A £ 8 r. Misanase 35  osepo Nawcwse

4 Somoto Bomwwos-fonroe 19 ocsepe Buconoocwos 36 o30p0 3abopee

5 Gonoto Werseoscnoe 20 szepo Cascewoce (floceecwos) 37  osepoe Paccomm

6 Gorora Pungrano 21 eogospaweivwe wa pexe Tanke 38  Gosoro Mnenm-HKownana

7 Gonwro Watposcron 22  osepo Jamagnoe 39  ocsepo NeSeprmoe

8 Gosuro Ceermmoscroe 23 oaepo MNoreprencroe 40  o3spo Wagpuse

9 o3epa Hpacwwe Octoos 24 oaeps Danssecuos 41 oaepo Nawcmoe

10 osepo Yepwoo 25 00R0NDANANALO A Dene Kopweme 42  osepo Nosmsaps

1 oaepo Pytcmos 268 soavipasanauw 8 r Hoxws (3anpyaxa) 43 osepo Berncwoe

12 vsepo Ceproscron 27  osepo Ceneunce 44 osepo Herswa

13 Gonoro Mospoe 28  osepa durarosceos 45  odepo Cemice

14 forore Bepecteso 29 aapcroswe caeps y A4 Hypenmewoso 46 Cororo Jlmeacucs

15 fosoro Baseso 30  fororo Nowreosceoe 47  Gonovo Hosewcwoe

16 Yeosuince 0020¥DaNr vl 31 fororo Taaoecuoo 48 owvepo MNecranoscron

Puc. 2. Kapra-cxema rugporpaduu MBanosckoit obnactu (MBanoBckas obnacte ..., 1996) c

0003HaYeHHEM paiioHa HCCIeAOBAHUMN.

Peka Bsspma, BXozsdmas B palioH HCCIIENOBaHUM, — Majlasg peKa PaBHUHHOIO THIIA, SBISETCS
IIPaBBIM MPUTOKOM PEKH YBOJIM M BXOJUT B cocTaB OacceifHa peku Kiszpmbl (Bomkckuii 6acceiin).
[IporsoxkenHocTh p. Bsi3bMbl cocTaBisger 86 kM, a miomaap BojgocOopHoro OacceifHa 827 km?
(l'ocynapcTBenHblit  BonHbINH peectp ..., 2021). Peka pacmosnoxena B IeHTpe Bocrouno-
EBpomneiickoii paBHMHBI U NPOUCTEKAET C CEBEpO-3amaja Ha IOro-BoCcTOK VBaHOBCKOW oGsacTu
yepe3 e€ LeHTpalbHble palOHBI, MapajuIeIbHO peKe YXTOXMe (JIeBBIH MPUTOK p. YBOAM) U yepes
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r. TeiikoBo. bepér cBo€ Hawano Bszpma u3 HU3MHHOTO Oo0soTa IIMHMIOBO, PacHONIOKEHHOTO Y
cena Huxosbekoro TeHKOBCKOTO paiioHa. Pexa mmeer Manblii YKIIOH UM HU3KYK0 CKOPOCTb TEUYEHHS,
MO3TOMY JIETOM PYCJIO CHIIBHO 3apacTaeT BOAOPOCIHAMU. Y Bs3bMbl peoOiagaeT CMEIIaHHbIN THIT
MUTAHUS — CHETOBOE, JIOKIEBOE, MOJ3EMHBIE BOJIBI, C MPEe0OIalaHeM CTOKAa 3a CYET TaJbIX BOJ.
B BepxHeM TeyeHMHM peKa HMMEET JOBOJBHO Y3KO€ pyCiio, OOWJIBHO 3apociiee OKOJOBOIHOU
pactutensHOCThIO. Ero mmpnna He npeBbimaeT 5-15 M, a rimyOuHa MokeT gocturath 2 M, Oepera
JIECUCTbhIE, YaCTUYHO 3a00JI0UEHHBbIE. 3UMOW MUTAaHUE MPOUCXOJUT IMPEUMYILECTBEHHO 3a CYET
TPYHTOBBIX BOJ, JIETOM M OCEHBIO — J0XKJEBHIMH W TPYHTOBBIMH BOJAMH, BECHOH — TaJbIMH
BojamMu. OCHOBHYIO POJIb B TOJIOBOM CTOKe mrpaeT cHerotasHue (60-80%); MeHbIee 3HAYCHUE
HMEIOT — JokJaeBoe u rpyHToBoe mmranue (20-40%). Pacmpenenenue cToka BHYTpU Toja
HepaBHOMepHO: okoyio 70-80% u Oojee ro/10BOro 0oObeMa CTOKAa B IEPHOJ IOJIOBOJILS BECHOM
(mapr-anpens). Bekpeitie p. BszpMa HaunHaeTcst B KOHIlE MapTa — Hauaine ampens. Jlemoxon
poJoJpKaeTcss oT 3 1o 8 aHeil. B momoBoase Bs3bma mMpoko pa3nuBaeTcs, 3aTOTUISS TOMMY.
Pa3znuB moxer coxpanatbes B TeueHue 10-20 nueil. B Bepxnem Teuenuu u B r. TeiikoBe Bsizbma
CWJIBHO 3arpsi3HEHa.

®oto 1. Iloiima p. Bsa3eMbl U pyclio pekud B BepxHeM e€ TedueHuH (B 4yepte I. TEeHKOBO), WIOHBb
2021 r. (¢poTo U.Bb. IllanoBanoBoii).

Ilougwvl. VIBaHOBCKasi 00611aCTh BXOIUT B JIEPHOBO-TIO30JIMCTYIO TIOUYBEHHYIO 30HY. B oOmactu
Mpeo0agaloT JePHOBO-MO30JIMCThIE TTOYBBI, YACTO COBMECTHO C OOJIOTHBIMU M 3a00JI0YEHHBIMU
(bapanos, Berunnuna, 1976).

Pacmumenvnocms. B oTHOIIEHNN pacTUTENbHOCTH MIBaHOBCKasi 00JaCTh MPEACTaBIsAeT cOOOM
IO)KHYI0O OKOHEYHOCTh €BPOIEUCKOM TalirM M, B OCHOBHOM, IMOJ30HY XBOWHO-IIMPOKOJHUCTBEHHBIX
JIECOB, CUJILHO M3MEHEHHBIX ueroBekoM (Kypnaes, 1982).

KopennbsiMu necamMu Ha TEPPUTOPUU OOJIACTH SBISIOTCS €JIOBbIE, COCHOBBIE M XBOMHO-
ITUPOKOJIIUCTBEHHBIE C aybom u mjunoir (puc. 3). Ilupoko pacmpocTpaHeHBl BTOPUYHBIC
MEJIKOJIUCTBEHHBIE OEpe30BhIe M OCHHOBBIE JIeCa, BOSHUKIIINE B CBS3U C JEATEILHOCTHIO YETOBEKA
(laneranoBa, 1976). Cunbhee npyrux oOneceHbsl 3aBoibkckuii, Kunememckuii, TeikoBcKui,
HOxckuii paiionsl obmactu u COKONbCKUN pailoH (coBpeMeHHas TeppuTopusi Hukeropoackoii
obnactu). JlybpaBsl nmpuypoueHsl k noitmam pek Jlyx u Knszpma.
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KAPTA Vol
PACTUTEJIbHOCTH '

Macwta6 1 :1 200 000

- ¢
KXV W

Bl Groese rposnso-sycTapurusonme eca | Cocnosme
aeca

5523 Bepeacswe neca rva mecte encsux - Bepesoswe, ocwmobne neca wa wmecte
el TRPABAHO~HYCTAPHISHOO WX COCHOBBIX

3 | Ceny RCTSOMNYE JeMAM M3 MESTO —.—, CeoascioxoaricTaannpe 3eMnn »a uecTe

J Enonlx Tpasn YCTADHM necon e COCHOBMX recos
- ENossie COMMME N0CA C NOANECKOM | ) ConbeHoXoINRCTaeH MO J0MN4 HA MBCTe
— LIMPOHONMC TBEHHWIX NECOB
- Bopeaoewo. ocvnorse neca wa mocre - Bonors
OROBLX CNOMNNX

E‘i’ J CenucroxoanncTRonKbe 3eman Ha wecTe 2 Motmexius
i SA0BLIX CAOMNLX NacoR — il e i

Puc. 3. Kapra-cxema pacturenbHocT MBanoBckoi obnactu (MBanoBckas ..., 1996).

BepxoBbe pexn BsaszbMmbl, pacmonoxkeno B TeHKOBCKOM palioHe Ha roro-3amane MBaHoBckoi
obnactu. Jlecucrocth paiioHa cocraBisier Oonee 52.4% (Jlecnoit mman ..., 2015; Ttabm. 1).
[ToGepexxbe p. BsA3pMbl 3aHUMAIOT IIMPOKOJIMCTBEHHBIC JIeca, KOTOPbIe HanboJiee XapaKTEPHBI IS
HU3KOH IMOWMBI Ha BceM €€ NPOTsHKCHHMH. bojiblasi cTerneHb OOJECeHHS OTMEYAeTCs TakKe B
JIOJIMHE U Ha BBICOKOM noiiMe Bsa3bMmbl. Tak kak peka UMEET 0YEHb MaJIyI0 CKOPOCTh TE€UEHUS, TO €€
Oepera JOBOJILHO MOJOTHE U IIUPOKO 3aJIMBAIOTCS B MEPHOJ] BECEHHETO MOJI0BOAbs. [IpubpexHas
30Ha PEKH B palloOHE MCCIIEIOBAHUMN JTOBOJILHO WJIHMCTas B palioHe uccienoBaHuid. HukHss molima
peku BszpMmbl cunbHO moaroruieHa (YI'B menee 0.5 M), Tak Kak €€ y4yaCTOK pacHoJIO)KEHHBIH B
yepTe Topoja, 3aperyjJupoBaH HECKOJbKMMH HH3KOHAIOPHBIMH IUIOTHHAMH (HA TEPPUTOPUH
ropoJia UMEIOTCS MPEINPUITHS, UCTIONB3YIOIINE PEYHYIO BOAY), TOTOMY IIMPHHA pycia €€ B uepTe
ropoja HECKOJIbKO OOJIbIlle, YeM B CpeJHEM TeueHuu (M B HWKHeM Obede). Teppuropus, paHee
MPEACTABISIBIIAS CPEIHIOID MONMY, celyac SBISETCA YacThblO HU3KOW MONMBI, 3aJMBacMOil B
MIEPHO/T TIOJIOBO b IOBOJILHO ITUTENFHOE BpeMs (C CepeIMHbI MapTa 0 CEPEIUHBI Masi).

O CWJIBHOM TOJTOIJICHUH TMOWMBI CBHIETENLCTBYET XapaKTep MPHOPEKHON PaCTUTEIBHOCTH
(¢oto 2). IlepBeie TOWMEHHBIE YpPOBHU JOJMHBI p. Bsi3pbMa mpeacTaBieHBI COOOIIECTBAMHU
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OOJIOTHOTO KPYITHOTPABbS U 3aHATHI MOJIOCON KaMblia JecHoro (Scirpus sylvdticus)' ydactkamu
TPOCTHUKA OOBIKHOBEHHOTO (Phragmites australis), porosa y3komuctaoro (Typha angustifolia) u
Beiinnka cemoBatoro (Calamagrostis canéscens). Huskas moiiMa 3aHATa HIMPOKOJIMCTBEHHBIMH
MopoJaMu J€PEBbEB, B OCHOBHOM 3TO uBa Oenas (Sdalix dlba) u TpexTeranmukoBas (Salix triandra), 3a
Humu crenyiot B3 (Ulmus laévis), muna (Tilia europaea), pexe Gepesa (Betula alba), ocuua
(Populus tremula). B moapocre mpouspacraet psouna (Sorbus aucuparia), nemuna (Corylus
avelldna), nen miataHomucTHeii (Acer platanoides), uepémyxa (Prinus pddus), GysuHa
(Sambucus racemosa). Tlocne 3aperynmupoBaHus Ha TOPOJCKOM YyJacTKe pPeKkH Bs3pMBbI, a Takke
BCJIC/ICTBHE HETITYOOKOTO PACIIOJIOKCHUS YPOBHS TPYHTOBBIX BOJI, OTMEUYCHO YaCTOE MMOATOIUICHHE,
JacTHYHOE  3a00JlauMBaHWe W  BBICOKAs  CTEMEHb  OIVICCHUS TIOYB  HU3KOW  TIOWMBI.
UTo cOmpoBOXAAETCS MPAKTUISCKH TIOJHBIM BEIMOKaHHEM JyOpaB Ha ee Ttepputopuu (Ky3pmmuHa,
Tpemkun, 2015). JIyd numis u3penka BCTpEUaeTCs 3/1eCh B BUIE OTIEIBHBIX TPOPOCTKOB (HoTO 2).

Kusomnvie. Tlo TmOCIETHUM JNaHHBIM KOJHMYECTBO BHUJOB HAa3eMHBIX O€CIO3BOHOYHBIX
KUBOTHBIX Ha TeppuTopuu VMBanoBckoii obnactu onenusaetcs B 100-120 Toicau. buopasznoobpasue
MMO3BOHOYHBIX JKUBOTHBIX VIBaHOBCKOW 00JacTH MO TPEIBApUTETBLHON OIeHKE (BKIIOUas
MCYE3HYBILUX 3a MOCJeaHee BpeMsi) mpeacraBieHo 395 Buaamu, 4To cocTaBiseT okojio 27% ot
BCEro pa3zHooOpa3us MO3BOHOYHBIX KUBOTHBIX Poccun (0e3 yuera MOpPCKUX BUJIOB PbIO, KOTOPBIX B
Poccun oburaer 6osee 3000 Buaos; [Ipunoxkenne k ykasy ['ybepnatopa MBaHOBCKOW 00J1aCTH OT
11.10.2019 Ne 95-yr). Ilo mocmemHuM JaHHBIM Ha TEPPUTOPUU OOJACTH JTOCTOBEPHO
3apeructpupoBano 2 Bujaa muHor (bapunos, 2018), 56 BumoB psi6 (bapunos, 2018), 10 BumoB
36MHOBOJIHBIX, 6 BHAOB mnpecMmbikatonuxcs (I'yceBa, 1998) m 67 BUIOB MIIEKOTMHUTAIONINX.
OTHOCHUTENBHO BHUIOBOTO cocTaBa NTHUI] K KoHITy 2013 r. Ha Tepputropun VBaHOBCKOW oOmactu
OBLIIO TOCTOBEpHO 3apeructpupoBaHo 289 BumoB (3yOkoBa u ap., 2014), u3 kotopeix 127 BUAOB
SIBJISIIOTCS. PEIKUMH B 00acTH U 25 BUIOB 3aHeceHbl B KpacHyro kaury P® (2001) ¢ paznudabiM
OXpaHHbIM cTaTycoM. K 00BbeKTaM >KMBOTHOTO MHpA, MPEICTABISIOUIMM OXOTHHYBH PECYpChl Ha
Tepputoprn MBaHOBCKO# 001acTH, OTHECEHO 76 BHIOB: S0 BUIOB NTUIl U 26 BUIOB MIJICKOTIMTAIOIITIX
(Tabm. 2).

B pesynpTaTe mnpoBeACHHBIX HamH HccienoBaHuil ¢dayHel amduOuit u penTHiuii ObLIO
OoTMEe4YeHO 6 BHJIOB 3e€MHOBOJHBIX (cepas xaba (Bufo bufo), npynoBas (Pelophylax lessonae),
o3epHast (Pelophylax ridibundus), octpomopnas (Rana arvalis) u TpaBsiHas nsarymkua (Rana
temporaria), OOBIKHOBEHHBIM TpUTOH (Lissotriton vulgaris)) W S5 BHUIOB TPECMBIKAFOIINXCS
(kuBoposmias  smepuna (Zootoca vivipara), BepeTeHuna JoMkas (Anguis  fragilis),
OOBIKHOBEHHBIH YK (Natrix natrix), oObikHOBeHHasi ramtoka (Vipera berus), OObBIKHOBEHHAs
mensiaka (Coronella austriaca; hoto 3).

U3 mnexonumarowux, MOCPEACTBOM BU3YaIbHBIX HAOMIONCHHN WM OOHAPYKEHHUS CJEIOB
KU3HEJECATENIbHOCTH, ObUIO YCTaHOBJIEHO oOMTaHue 27 BHUJIIOB XUBOTHBIX: €BpOIEICKas KOCyss
(Capredlus capredlus), nocw (Alces alces), xaban (Sus scrofa), mucuna (Vulpes vulpes), ppich (Lynx
lynx), necuoi xopb (Mustela putorius), nacka (Mustela nivalis), necuas kyauna (Martes martes),
eBponeiickuii ex (Erinaceus europaeus), KpoT oObikHOBeHHBIH (Talpa europaea), Oypo3yOka
oObikHOBeHHast (Sorex araneus), pwixkas BeuepHuna (Nyctalus noctula), HETONBIPH IECHOU
(Pipistrellus nathusii), oObikHOBeHHBIN (peunoil) (Castor fiber), onnatpa (Ondatra zibethicus),
BOoJsiHas moseBKa (Arvicola amphibius), peixkas noneBka (Myodes glareolus), oObIKHOBEHHAS
noneBka (Microtus arvalis), 6enka oOblkHOBeHHas (Sciurus vulgaris), nersra OOBIKHOBEHHAS
(Pteromys volans), manas necHas Mblb (Apodemus uralensis), mblib ToneBas (Apodemus
agrarius), MbIlb nToMoBast (Mus musculus), Mplmb MamoTka (Micromys minutus), cepasi Kpbica
(Rattus norvegicus), 3aau-oensik (Lepus timidus), 3as1-pycak (Lepus europaeus).

! Jlatunckue HasBanus pactennii naubl o Homenknarype C.K. Uepenanosa (1995).
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®oto 2. Huzkas noiiMa BepxHero Obeda, 3aiMBaeMasi 4yacTh (KOTopasi 0 3aperyaupoBaHus Oblia
cpenHeit moiimoit), utonb 2021 . (dpoto U.b. IllanosanoBoit).
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doro 3. [IpeacraBurenu ¢aynsl ambubuil U pentuianii: A) BepereHuna Jomkas (Anguis fragilis),
centsi6pp 2020 r., b) ozepnas msarymka (Pelophylax ridibundus), wwons 2021 1. (doto U.B.
[[TarmoBaioBoit).

®oto 4. IlpencraBurenu oTpsga 4YeUIyeKpbuUIbIX: A) Oenblii nrTepodop WIM NaidbLEKpPbLIKa
OenocHexHas (Pterophorus pentadactyla), nwxssas noiima p. Bssemsl, utons 2021 r., b) 30pbka
uiu aBpopa (Anthocharis cardamines) (boto WN.b. IllanoBanosoit).

Opnumoghayna. B pe3ynbraTe NpPOBEAECHHBIX HCCIEIOBaHMM Ha TeppuTopuu TelKoBCKOro
paifoHa B KoHIe aBrycra-centsiope 2020 r., mae-utoHe, aBrycre-ceHTs10pe 2021 r. otmeueHo 115
IIOCTOSIHHO THE3SIIMXCA BHUJOB NTHI, KOTOpbIE OTHOcATCA K 13 otpsmam, 31 cemelictBam, 65
ponam. M3 Hux 17 Bunos 3anecensl B Kpacuyto Kuury P® (2001). baus c. boratsipeBo oTMedeHo
Bce 115 BUIOB, Torna kak B 4yepTe I. TeilkoBo B MpuOpexHBIX Ouotonax p. Bsasbma — Tosbko 64.
CHmXeHue BHJIOBOTO pa3HOOOpa3us NTULl CBA3aHO C CHJIBHOW pPEKpeallMOHHOM Harpy3kol u
(akTOpoM GecroKoicTBa CO CTOPOHBI MECTHBIX KHUTEJEH, a TaKXKe C CYILIECTBEHHBIM 3arpsi3HEHHEM
pycina peku u e€ moiimbl. OJHAKO HKOJOTHYECKOE paclpeieseHue BHIOBOTO pa3HOOOpa3us
aBuadayHbl TEPpUTOPUI ceBepo-3amaaHoil yactu TopdopaspadoTok Caxrteim-Pybckoe (61u3
c. borareipeBo n CaxThlln) U TOpoJICKOI YacTu MoiiMsl p. BsizbMa Oau3Ku.
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Sl b
NP il

b

®orto S. JlearenbHocTh 000pa (Castor fiber): A) coopyxeHue IUIOTHH, b) MOrpbI3bl J1epeBbEB,
Tpoma k Boje, mait 2021 r. (poto W.b. [llanosanoBoii).
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®oto 6. [lesrenvHocTh nectporo astaa (Dendrocopos major) B aecy: A) pacKieBbl APEBECUHBL,
b) «xy3numa», mait 2021 r. (poto N.b. [llanoBanoBoii).

B opuutoxommuekcax Onu3 c¢. boraTteipeBo cymMMapHO mnpeo0ianaer AeHpoduMiIbHAsS Ipymra
(51%), 3arem cnenyer nmumHodwmisHas rpymmna (31%). HaumenbsiuM 4ucioM BUIOB MpeACTaBICHA
kamnoguibHas rpymnna BuioB (8%). CkuepoduibHble Buabl coctaBuin 10% oT Bcell BCTpeueHHOH
aBu(ayHbl. OfHAKO B CBSI3M C OCOOEHHOCTSIMU Cpellbl B YCIOBUSIX T'OPOJCKOM YacTW HONMBI peKu
Bs13pMbl, 3HAUUTENBHYIO JIOJIIO YYaCTUsl 3aHMMAET Ipymna ckiaepoduibHbIX BUIOB (15.6%), Toraa kak
KamroQuibHas rpymnma MpakTH4ecky He BbipaxkeHa (1.6%). Y JOMUHHMPYIOLIMX 3KOJIOTHYECKUX IPYIIT
TEHJICHIIMU COXPAHSIOTCSA: JIMIMPYIOIIEe MOJI0KEHHE 3aHUMAIOT JeHApOoGUIbHbIE BUABI — 53.2%, 3aTeM
crnenyrot tumMHOGuITe — 28.8% (puc. 4).

AHau3 5K0JIOTHYECKUX I'PYIII MO0 BUJOBOMY OOTaTCTBY ¥ OOMIIMIO BUAOB B OPHUTOKOMILIEKCAX
paifoHa MccienoBaHUMM TOKa3all, YTO BUJOBOE pa3HOOOpa3ue MOMMBI 3HAUUTENIBHO HUXKE, YeM B
JIECHBIX OMOTOMax TeppuTopun Topdopazpaborok. OHaAKO Ha 00EUX HCCIEAYEMBIX TEPPUTOPHUIX
JOMUHHpYET Tpymnna JeHapoduibHbIX (59 u 34 Buaa) u MTMMHOQHUIBHBIX BUJIOB — 32 1 19 BUIOB
COOTBETCTBEHHO (pHc. 5). HaumeHnee BbIpaskeHa 10 BUJOBOMY OOTaTCTBY Ipylna CKIEpOPUIbLHBIX
(11 m 10 BMAOB COOTBETCTBEHHO), a TaKke KaMmmopuibHBIX BUAOB (9 BHIOB OTMEUYEHO Ha
Tepputopun Topdopazpabotok). Ha mobepexnse p. BsS3bMbl BHIBI 3TOH Tpynnbl HNpakTHYECKU
OTCYTCTBYIOT U3-3a CUJILHOTO 3apacTaHUs TONMBI.
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A b
®oto 8. ['He3na B secy BOIM3U TOpdopaszpaoTok: A) psduHHHKA (pa3opeHo), b) TerepeBsaTHUKA
(xwmnoe), mait 2021 1. (poto U.b. lllanoBaaoBoii).

[To o6unMio B KOJOrMYECKUX Ipymnax obmas TeHJIeHIMs coxpansercs. Ilo mioTHocTu u no
BHIOBOMY GOTraTCTBY BBLJAEIAETCS IPyMia AeHApoduIbHbIX BUI0B (73.2 oc./km? — Tophopaspabku,
63.2 oc./kM? — noiiMa p. Bs3bMbI) 1 TUMHOPUIBHBIX BUI0B (36.1 1 22.8 0C./KM?, COOTBETCTBEHHO).
Haumenee npejcraBieHa kamnoduibHas rpynma Buaos — 12.9 oc./km> m 0.8 ocobeit/km?,
YTO COOTBETCTBYET TIeorpaMueckoMy IOJ0XKEHUIO, PACTUTEIbHON 30HE M TUMy JaHamadra
paifona uccinenosanus (puc. 5). OngHako Ha TOPOJCKOM y4yacTke Moimbl p. Ba3bMa, B oTianume oT
IIPUPOIHOM TeppuTOpMH, Tpymma ckiepodunbHbiXx BuaoB (110.8 ocobeil/kM?) 3HAYMTENHHO
MIPEBBIIIAET OCTAJbHBIE HKOJIOTUYECKUE TPYNINbl. DTO HEMHOIO HCKaXKaeT IpeJICTaBIeHHE O
pacripesielieHUM BUOB NTHUIl B OPHUTOKOMIUIECAX JIeCOOOJIOTHBIX Yroauii topdopaspaboTox u
3apocuiel moimbl. EciaM uCKIOUnTH (GakTOp BIUSHHUS TOPOACKOW Cpeabl, TO TEHJEHIHS
pacripesiesieHusi OOMJIMsT BUAOB 00€UX HCCIEIyeMbIX TEppUTOpUi OyaeT COOTBETCTBOBATh
0COOEHHOCTSIM YCIIOBUH HMX OOWTaHUS (TUIYy PACTUTEIBHOCTH M KIMMAaTHYECKOM 30HBI), TJE
JUIMPYIOILYIO POJIb 3aHUMAIOT JeHIPO(UIbHBIE U TUMHO(QUIBHBIE BUIBI.

Amnanu3 o0uero pacnpeeneHus BHJOB IMTHUI] Pa3HBIX 3KOJOTMYECKUX TPYII MO TpajalusM
oOmIMs TaKKe MOoKa3all, YTO OOJBIIMHCTBO BHJIOB NTHUI] MPAKTHUYECKH BCEX SKOJIOTMUYECKHX TPYIIT
otHocATCA K OObyHBIM (C) M MayouucieHHbIM BuaaM (R), 9TO COOTBETCTBYET HOPMalIbHOMY
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pacnpenenenuto B Ouonenose (puc. 6). I'pynma muaorouncieHusix (CC) u penkux BumoB (RR)
BBIpaKEHBI c1abo, a npeacraBurenn abcomorno npeodnamaromux (CCC) u penkux BuaoB (RRR)
MPAaKTUYECKH OTCYTCTBYIOT. Cpean OOBIYHBIX M MAaJIOUMCIICHHBIX BHJIOB IpeoOiajaeT rpymmna
neHapodmibHeIX (Mo 26 BumoB B obeux rpynnax C m R) W IMMHOQHUIBHBIX BHJIOB, T/€ MO
BHJIOBOMY pa3Ho00pasuio mpeoOianaror manouncieHHsie (R) — 23 Bupma, Torma xak B rpymme
OOBIYHBIX — TOJBKO 9. B rpymmax o0braubix (C) u manouncieHHbIX (R) BumoB ckiepodunbabie (6 1
1 coorBercTBeHHO) M KammoduibHble (5 W 4) BUABI NTHII 10 CBOEMY BHJOBOMY OOTaTCTBY
BBIPa)KCHBI HE3HAYUTEIIEHO.

®oto 9. bekac (Gallinago gallinago): A) raes3no, mait
2021 r. (dboto W.b. IllamoBanoBoii), b) Ha BecenHem
IIPOJIETE, 16.04.2016 (poTo E. Cadponona,
o1 27.09.2021).

[Tpu aHanM3e MIOTHOCTH BUJOB MTHUI] Pa3HBIX IKOJIOTUUECKHX TPYIII YCTAHOBJIEHO, UTO HA YYaCTKE
Tophopa3paboTOK TaKke TOMUHHPYET NeHApOoIbHAS TPYIIa MTHI, KOTOpas H300uiIyeT Hanbolee
pacnpocTpaHeHHbIMU, 00bIYHBIMU BuaMH (C), UMEIOIMMH HaUOOJBIIYIO IIOTHOCTHIO HACETICHUS T10
CPaBHEHMIO C OCTalbHBIMH TIpymmamu — 39.6 oc./km® (puc. 7). OHa e HMeeT HambOJBIIYIO
BapuatuBHOCTH (CC, C 1 R) Mo cpaBHEHHIO C OCTaTbHBIMH SKOJOTHUYECKUMU Tpymnamu. OfHako Ha
TOPOJICKOM y4acTKe MOWMBI p. BS3bMBI ¢ OOJBIINM OTPHIBOM MpeoOnafaeT ckiepoduibHas Trpyiia
BUJIOB (86.2 oc./kM?), 4TO He XapaKTepHO IS aHAIOTMYHBIX TIPUPOIHBIX YCIOBHI paloHA HAIINX
UCCTeIoBaHU. B OCTalbHBIX Tpymmax TEHACHIMS B CTOPOHY JIOMUHHPOBAHUS JIECHBIX BHJIOB
coxpansercs (C —47.9 oc./xm? y neHapohuios).

B ocranpHbIX Tpymmax oOwiMe BHIOB pachpelesieHO paBHOMEPHO MO Tpymmam obwmus (22-
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25.6 oc./km?). JIUMHO(HIBHBIE U CKIEPO(UIbHBIE BUIBI PABHOMEPHO pPacHpeleieHbl 110 IPyIHaM
oommust (C/R u CC/C cooTBercTBeHHO). HanMeHbIyt0 TIIOTHOCTh M BAPUATUBHOCTD TPYIIT OOMIUS
umeeT rpynma kamnoduwisHeix Buaos (C — 10.8 oc./km?, R — 2.1 oc./km?). B ycnoBusx ropojckoit
YacTH MOWMBI P. BS3bMbI TEHICHIUS B CTOPOHY JOMHHHPOBAHHS JICCHBIX BUJIOB COXPAHSCTCS, €CIIH
UCKITIOYUTHh MHOTOYHMCIICHHBIC TOPOJICKUE CKIICPOPHITLHBIC BH/IBL.

A) CKJIEpPO(HJIBI
KaMIoQubI 9.9% JIUMHO(HIBI
8.1% 28.8%
b ckJiepod bl
15.6%
KaMIo(puJibl

1.6%

Puc. 4. buoronnyeckoe pacnpenenacHue rHE3I0BOM GayHbl HAa TEPPUTOPUH CEBEPO-3araJHON YaCTH
topdopazpadborok Caxteini-Pyockoe (A) n yactu noiimMel peku BsizbMa B uepte 1. TelKoBO Ha 0ro0-
3anane MBaHOBCKOM 00J1acTH.

3axiouenune

BsizpMa siBiisieTcss Masiol peKoil paBHMHHOTO TUIIA M PACHOJIO’KEHA B 30HE CMEIIAHHBIX JIECOB.
IloiiMa Bszpmbl B uepTe ropoja NoJABEpXKEHA CHIBHOM pEeKpeallMOHHON Harpyske. Kimmar paiiona
UCCIIEZIOBAaHUM — yMepeHHO-KOHTUHEHTabHbIN. [IpeoOnanator aepHOBO-NOA30/IMCThIE MTOYBBI, YacTO
COBMECTHO C OOJOTHBIMM M 3a00J0YEHHBIMH. PacTUTENBPHOCTP MOWMBI OTIMYAECTCS OOJBLIMM
pa3HoOOpazueM ¢ MpeoOnajaHueM JIECHBIX BHUJOB. TeppuTOpUsl HCCIENAOBAHMMA HCCIETOBAaHUN
pacnosiokeHa B TelikoBckoM paiione ViBaHOBCKOI 00acTi ¢ BBICOKOM JiecucTocTbio (52.4%). B xone
ucCeI0oBaHUM ObUIO 3apervcTpypoBaHO 115 MOCTOSHHO THE3IIMXCA BUAOB ITHUL, KOTOpPbIE
otHocsTes K 13 oTpsimam, 31 cemelictBaMm, 65 pomaM, uto coctaBisieT 40% OT o0iero yucia BUIOB
ntui; ViBaHoBckod oOnmactu (289 BuIOB), W3 KOTOpeIx 115 mocrostHHO THe3msTcs. [lo BumoBomy
6orarcTBy npeobnanaror JuMHopuibHas (31% — tepputopust Topdopaspadorok u 29.7% — noiima
p. Bssembl) u perapoduiibHas rpynmsl BuioB (51.0% u 53.1%). HauGosnbieit oOmieil miIoTHOCTHIO
HaceJleHUsl OONajaeT Ipynna JIeHApo(UIBHBIX BHAOB — 73.2 u 64.4 oc./km®. Haumenee Bcero
BbIpaXKeHa Ipyria KaMnopuiIbHbEIX BUJIOB — 8% 1 1.6% 0T 00111er0o BUI0BOTO pa3zHOOOpa3usl.

YCTaHOBIEHO, YTO MO OOWJIMIO Y TPYNI ACHAPOPHUIBHBIX U JMMHOMWIBHBIX BHJIOB Ha 0O0MX
y4JacTKax HCCIeOBaHUsS HauOONBIINM BHAOBBIM OOrarctBoM oOmamaer rpymma oObaHbIX (C) u
MajioyuciieHHbIX (R) BuoB — 110 26 BUJOB COOTBETCTBEHHO, a TAKXKE TPYINa JMMHODHIBHBIX BUIOB —
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9 m 23 Buzma cooTBETCTBEHHO. BumoBoe pazHooOpasme Kamno(uibHOH M CKICPO(HIBHON TpyrIl
CPaBHUTEIIFHO HEBENMKO. ['pymma ckiaepouIbHBIX BUIOB MpeacTaBieHa MHorounciaeHHsvu (CC) — 4
Bu1a, 00eraHBIME (C) — 6 1 ManouncnenasivMi (R) — 1 Bun. Kamnodunshas npencrapinena 0ObIYHBIMU
(C) u manouucnenubiMu (R) Bumamu (5 u 4 cootBercTBeHHO). Takoe pacmpeneneHue Mo rpynmnam
OOMIINST COOTBETCTBYET HOPMAJIBHOMY PAacHpe/IeIeHHIO BHIOB B COOOIIECTBE, YTO IOATBEPKIACT €ro
YCTOMYUBOCT.

120

=)

= Z 100

® 2

:E 80
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SE 40
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2% 20 1

= i
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5 0
Top¢opa3padoTKku p- Baszbma Topdopa3padoTku
Bunosoe paznoo6pasue (41cji0 BUIOB) IlnoTHOCTH (0COO€H/KB.KM)

®aumHOGMIbl M geHapoduiasl ¥ kamnoduiasl M ckiuepo bl

Puc. 5. CootHomenne OMOpPa3HOOOpa3usi W TUIOTHOCTH HACEJICHHS NTHI[ TOWMBI peku Bs3zbma
(ByepTe TOpONA) M TEPPUTOPUU CeBEepHOW yacTu TopdopaspadboTok CaxTeim-Pydockoe 6mu3
c. borateipeso.

Yuc10 BUIOB

cccC CC C R RR RRR
I'pynnbl 06nus

B muvaOGmIEl M tennpoduiasl © kamnoduiasl M ckiepoduibl

Puc. 6. IlpencraBneHHOCTh, BUIOB Pa3IMUYHBIX JKOJOTMYECKUX TPYHH MO oOuiHio. Ycnosuwvie
obosnauenusi: CCC — abcomorHo npeodnanatomuit Bua, CC — mHorouncneHHbld, C — 0OBIYHBIH,
R — manouncnennsiil, RR — penxuit, RRR — ouens penkuit.
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Ta6auua 2. BugoBoe 00rarcTBO M IUIOTHOCTH HACENICHUS MTHUI[ B TPYIMIax OOWUIHUS B CEBEPHOU
gactu Toppopazpadbotok Caxrteim-Pydckoe (A) u B moiime pexu Bszpmbl B uepre ropona (b).

A | Okosoruueckas CccC CC C R RR RRR
rpynmna 1% | 2% [ 1 2 1 2 1 2 1 2 |1] 2
JTUMHO (PHITBI 0 000 0 | 000 | 9 | 250 |23 | 11.0 | 3 {0.08]|0|0.00
JCHIPOPHITBI 0 0.00 | 2 | 222 26| 396 |26 11.2 | 5[0.18 |0 0.00
KaMI10 (QUITBI 0 000 0 | 000 | 5| 108 |4 | 21 | 01]0.00]|0]0.00
CKIIePOHUITBI 0 000 | 4 | 238 | 6 | 256 | 1 [0.003]| 0 |0.00]|0]0.00
Bcero: 0 0.00 | 6 | 46.0 | 46 | 101.0 |54 | 243 | 8 | 0.26 | 0 | 0.00
b | Dxoaoruueckas CCC CC C R RR RRR
rpynmna 1% | 2%* | 1 2 1 2 1 2 1 2 |1] 2
JTUMHO (PHITBI 0 0.0 0 0.0 9 | 162 [23] 6.7 | 31 0.0 (0| 0.0
JCHIPO(HITBI 0 0.0 2 10.8 | 26 | 479 (26| 44 | 5 (0.18{0| 0.0
KaMITO (QHJTBI 0 0.0 0 | 0.00 | 5 00 [ 4| 08 | 0] 00 ]0] 0.0
CKIIepOHUITBI 0 0.0 4 | 862 | 6 | 242 | 1 04 |0 0010 00
Bcero: 0 0.00 | 6 | 97.0 | 46 | 88.30 | 54 | 12.30 | 8 | 0.18 | 0 | 0.00

IMpumeyanus K Taéauue 2: 1* — BUoB B rpymie, 2** — MIOTHOCTH HACENEHHs, 0CO0eH/KkM>.

[Ipu aHanM3e IOTHOCTU HACENIEHUs BUAOB MTHUI] Pa3HBIX SKOJIOTUYECKUX TPYIII YCTAHOBJIEHO, YTO
Ha ydJacTke TOopdopa3pabOTOK TakkKe JOMUHHUPYET ACHAPOQIIbHAS TpyIMma, KOTopas H300WiIyeT
HauboJyiee pacmpoCTpaHEHHBIMH, OOBIMHBIMH BuUJaMH (C), WMEIOIMIMMH HaWOOJBIIYIO TUIOTHOCTHIO
HaceNIeHHs 10 CPAaBHEHHIO C OCTAIBHBIMH rpymmaMu — 39.6 oc./km>. OHa ke MMEET HaHOOIbBIIYIO
BapratuBHOCTh (CC, C 1 R) 1Mo cpaBHEHHMIO C OCTAIBHBIMH KOJIOTHUYECKMMH rpymnmaMu. OpHako Ha
TOPOJICKOM Yy4acTKe MOWMBI p. Bs3bMbI ¢ OOJBIINM OTPHIBOM IpeoOnafaeT ckiepoduiibHas rpyiia
BII0B (86.2 0C./KM?), UTO He XapaKTepHO Ul aHAJOTMYHBIX MPHUPOJHBIX YCIOBHH palfoHa HAIIMX
uccleoBaHui. B ocTalpHBIX TIpymnax TEHACHIMS B CTOPOHY JOMHUHHPOBAHUS JIECHBIX BHJIOB
coxpansiercs (C —47.9 oc./km?>— y neHapoduios). B ocTanbHBIX rpymmax oOMIie BUIOB PACTIPENETIEHO
Gonmee paBHOMepHO (22-25.6 oc./kM?). JIMMHOGMIBHBIE M CKIEpO(UIbHBIE BHIbI PABHOMEPHO
pacnpenenensl o rpynmam obownus (C/R u CC/C, cootBercTBeHHO). HanMeHbIIyl0 MIIOTHOCTH
HaceJIeHHs U BapMATHBHOCTh MMeeT Tpymmna kamnoduibhbix Buos (C — 10.8 oc./km?> uR — 2.1
oc./km%). B ycioBUSX TOpOACKON YacTH MOMMBI p. BA3bMBI TeHJEHIMS B CTOPOHY JOMHUHMPOBAHHUS
JIECHBIX BUJIOB COXPAHSETCS, €CIIM UCKIIFOYUTH MHOTOUUCIICHHBIE TOPOJICKHE CKIIEPO(UITbHBIEC BUIBL.

B 30HanbHBIX YCIOBUSIX CMEIIAHHBIX JIECOB MpeoOnajaloT JieCHble BHUIbl NOTHI. B
OPHUTOKOMIUIEKCAaX Mo oOwmto mnpeodnamaor oO0bryHble (C) m  MamoumcnenHsie (R)  Bumpl,
YTO CBUJICTENILCTBYET 00 YCTOMYMBOCTH SKOcHUCTeM. Mamnasi oS y4acTus BUJIOB ITHUI] OTKPBITHIX
MIPOCTPAHCTB MOJTBEPKIAET ATO MPEIOTI0KEHHE.

Hanuume mHTpa3oHANBHBIX JIECHBIX MAaCCHBOB B JIOJMHE U MOWME PEKH B YepTEe TOpOAa HIpaeT
B)XHYIO pOJIb ISl TIOJZIEPKAHUS U COXPAHEHHs BUIOBOTO PAa3HOOOpa3Us HM3ydaeMoOil TeppUTOpPHUH.
[IpenocraBnss Bce HEOOXOMUMBIE CTAlMM (Ui THE3IOBAHUS, YKPHITUH W KOPMEXKKH) IEpHATHIM
oOuTaTesnsiM, STOT OMOTOI BHIMOMHAET (GYHKIMIO pedyriuyma Ui JECHBIX M OMYIIEYHBIX BUIOB, YTO
0COOEHHO BaKHO /ISl CETUTEOHBIX TEPPUTOPHIL, B YCIOBHUSIX MOBBIIIEHHONW aHTPOTIOTEHHOM HArpy3Ku
(pexpearus, hakrop OecriokoiicTBa).
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Puc. 7. OOunne B OCHOBHBIX 3KOJIOTHUYECKMX TpyIMMax MTUI[ T'HE310BOI ¢ayHbl Ha OCHOBHBIX
OounoTtomnax ceBepHO 4dactu TopdopazpadoTok Caxrteim-Pybckoe (A) M ropoACKOdl TEpPPUTOPHH
noimel p. Bszema (b).

bnazooaprocmu. ABTop BeIpaxkaer ocoOyro OnarosapHocTs [JTaBHOMY peJakToOpy U peLieH3eHTaM
KypHaTa «IKOCUCTEMBbI: IKOJOTUS M JMHAMHMKa» 33 y4acTHE B MOJTOTOBKE CTaThbM K IYOJIMKAIUU.
Oco0byro 6maroaapHocts Boipaxkato Ky3smunoii JK.B., To6omnosoii E..

Qunancuposanue. Pabota BbimomHeHa no Teme HUP  ¢yHnameHTanbHbIX HcciaeIOBaHUIN
NBITPAH 3a 2018-2019 rr. «MonenupoBaHue ¥ IPOTHO3MPOBAHUE IIPOLIECCOB BOCCTAHOBIICHMS
Ka4yecTBa BOJ M OSKOCUCTEM IIPHU Pa3IMYHBIX CLEHApUAX W3MEHEHHMH KIMMara U aHTPOIIOTE€HHOU
nesitennbHOCTH» (Ne 0147-2018-0002) Ne rocynapcrBeHHoi peructpammn AAAA-A18-118022090104-
8, pazzen Temsl 2.6 «IBOIIIOLMS HA3EMHBIX SKOCUCTEM B U3MEHSIOIINXCS TPUPOIHBIX YCIOBHAXY.
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Ivanovo Region. The aim of the studies was to investigate the state of floodplain ecosystems under the
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and wetlands. This helped us to determine the composition and structure of individual ecosystem
components, such as soil and vegetation, in the river floodplain in the north of the mixed and
deciduous forests. In this article we analyzed the literary sources and studied the data of the autumn
and spring-summer ornithological censuses that took place in 2020-2021. We provide an ecological
characteristic and an actual assessment of the coastal ornithocomplexes (species diversity, birds’
number and abundance in the bog-semi-aquatic complex) and the forest-bog ones under anthropogenic
impact. We determined the main features of this transforming environment, because they are the
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number and abundance in the bog-semi-aquatic complex) and the forest-bog ones under anthropogenic
impact. We determined the main features of this transforming environment, because they are the
leading factors influencing the changes in the aviafauna of the Vyazma River valley.

Keywords: Russia, Ivanovo Region, assessment, impact factor, zone of mixed and deciduous forests,
floodplain ecosystems, river floodplain, intrazonal landscape, aridization, hydrological regime,
climate, species composition, population numbers, population density, abundance, ornithocomplexes,
population, bog-semi-aquatic complex.

DOI: 10.24412/2542-2006-2021-4-103-125

The problem of transforming natural ecosystems of the river floodplains (ornithocomplexes in
particular) as a result of human activities, such as plowing, pasture load, river over-regulation,
irrigation, are well covered in the works of some authors: V.I. Azarov (1984), V.I. Drobovtsev
(1972, 1977, 1979), V.G. Krivenko (1981, 1991), V.A. Minoransky (1961) and R.S. Chalova
(2000). The natural ecosystems in the central regions of Russia have changed significantly due to
the agricultural activities, recreational load, land plowing, pasture load and construction of water
reservoirs (Potapov, 1959; Ekzertsev, 1961, 1963). Nowadays the water regime, landscape
structure, soil and vegetation covers keep transforming in the floodplains of large and small rivers
of forest and forest-steppe zones due to the increasing anthropogenic load, as well as the economic
regime and the climate changes (Kuzmina, Treshkin, 2014, 2015, 2018; Ulanova, 2010; Natural
complexes ..., 2014; Shapovalova, 2016a, 2016b, 2017, 2019, 2020). Along with this the nature of
the impact, caused by the river system on the adjacent territories, changes as well. This leads to the
transformation of the structure and functions of the natural ecosystems in the river valley, including
the composition and structure of their most active part, the ornithocomplexes.

It is an important task to determine the features of anthropogenic impact on the elements of the
natural complexes along the river banks (mainly, birds) in the floodplains of the forest-steppe zone,
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and to determine how much the medium and small rivers support and preserve species diversity of
the regions. Once studied, it can help us to develop the most rational management for land and
water resources in the central regions of Russia (Central Federal District).

Materials and Methods

Study Area. The study took place in the Teikovsky District in the southwest of the Ivanovo
Region, in the zone of mixed forests (coniferous trees — 46%). It also included an urban area in the
town of Teikovo that was located on the bank of the small river Vyazma (left inflow of the Uvodi
River), and the areas near the Bogatyrevo and Melushevo villages, plus the wetlands of the

Sakhtysh peat fields (the northern part of the Sakhtysh-Rubskoe fields) and adjacent agricultural
landscapes (Fig. 1).
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Fig. 1. Physical map of the Ivanovo Region, the study area is marked with the red ellipse.

The territory of our research has a mosaic landscape, large forests with big open areas. Some of
its agricultural lands have been abandoned for a while, resulting in them overgrowing with weeds,
trees and shrubs (Zubkova et al., 2012). The wetlands within Teikovo belong to the Vyazma River
valley (left inflow of the Uvodi River), while in the southwest of the Teikovo Region the territory is
occupied by mixed and birch forests, with open mesophytic meadows, farmlands, and large
depleted bogs formed by the complexes of overgrowing peat bogs (peat quarries and fields).

The territory of settling tanks on a pig farm was studied the most, because its biodiversity was
of high interest. It is formed by 6 artificial ponds, or the former peat quarries with high banks, lined
with concrete. The old hydraulic structures indicate that the ponds were connected before. Only 5 of
them have banks, extremely overgrown with aquatic and semi- aquatic vegetation, such as reeds and
cattails. They are also covered with mixed grasses. The territory of the Sakhtysh peat wetland is a
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key ornithological area of a regional importance.

The main aim of our research was to provide an ecological characterization of the natural
components (and avifauna) in the ecosystem of the Vyazma River floodplain and the forest bogs in
the Sakhtysh River valley under the constant anthropogenic impact. Our objectives were to
determine the species composition and components structure in the floodplain (including
ornithocomplexes), as well as to identify what types of anthropogenic impact they undergo in the
forest zone.

The main object was the river valley ornithocomplexes of the forest zone in the central regions
of Russia. The subject of research was the assessment of their transformation on the basis of such
indicators as species diversity, population numbers and population density in the floodplain
habitats.

We used both the published literary sources and the data of the complex environmental
observations that was collected during the autumn and spring-summer censuses in 2020-2021 on the
Vyazma River and in the forest-bogs near the Bogatyrevo and Melushevo villages.

Table 1. Comparison of birds’ categories, using the scales of abundance that were invented by
A.P. Kuzyakin (1962) and V.A. Valuyev (2007).

. A.P. Kuzyakin (1962), V.A. Valuyev (2007
Categories inzt}i]./kmz( ) for birds of p)ll'ey,(ind./l)(m2
absolutely dominant (CCC) 100> 1-9
numerous (CC) 10-99 0.1-0.99
common species (C) 1-9 0.01-0.09
small (R) 0.1-0.9 0.001-0.009
rare (RR) 0.01-0.09 0.0001-0.0009
extremely rare (RRR) <0.001 <0.00001

We carried out our ornithological studies according to standard methodologies, using the census
route and working at stations (Ravkin, 1967; Larina et al., 1981; Vergeles, 1994). To analyze the
bird population within the individual landscape sections we also used a special scale
(Kuzyakin, 1962; Valuev, 2007; Belik, 2000; Table 1). The Russian and Latin names of bird taxa
are given according to L.S. Stepanyan (1990, 2003) and E.V. Koblika et al. (2006); the types of
fauna are provided according to B.K. Shtegman (1938), with additions (Ravkin, 1967). We used a
specific method to assess the avifauna transformation in the bog-semi-aquatic complex under the
changing water regime, and took into account the intra-zonal factor (Shapovalova, 2018,
2019, 2020).

The avifauna was studied in accordance with the specific botanical-geographical zoning, which
largely characterizes the landscape structure of the territory and the Ivanovo Region in general,
causing a significant impact on the distribution of terrestrial fauna.

We have determined that the study area of Teikovsky District, Ivanovo Region (1,290 km? in
total) is located in the forest zone and belongs to the forest area of the region and the area of
coniferous-deciduous (mixed) forests of the European part of Russia. This study area is
characterized by the mixed and deciduous forests, alternating with zonal meadow cenoses and
agricultural landscapes. Its forest cover is relatively high, making the district the richest forest area
of the Ivanovo region (64,026 ha).

The result of our reconnaissance studies was the ecological characterization of the components
of the Vyazma River floodplain ecosystem and forest-bog lands in the southwest of the Teikovsky
District, as well as the creation of a database for the main objects of our research.
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Results and Discussion

Geographical location and relief. The Ivanovo Region is located in the center of the non-
chernozem zone of the European part of Russia and occupies the northern part of the Oka and
Volga Rivers interfluve. Its coordinates are as follows: from 57° 45' N to 56° 21' N from north to
south, and from 39° 23' E to 43° 14' E from west to east (Borisovskiy, 1968, with additions).
The territory is a semi-concave plain, which is dissected evenly and shallowly by river valleys,
ravines and numerous wide hollows (Fig. 1). The highest relief contrast can be found between the
elevated northwestern part with the Galich-Plyos Moraine Ridge, and the outskirts of the
Balakhninsly Lowland in the southeast. In the west the region includes part of a large elevated
plateau that goes along the right bank of the Nerl River (Borisovskiy, 1968).

Climate of the region is moderately continental, with cold, snowy winters and moderately hot,
short summers. The region is mostly influenced by the air masses of moderate latitudes, which are
carried by the dominant western currents. The humidification through the precipitations is done
mainly due to the moisture of the Atlantic Ocean. The territory is often influenced by the cold air
from the polar basin, being both of low moisture and temperatures. In winter the weather is frosty,
and the temperature drops down to -32°C. The average annual air temperatures range from 2.6°C to
3.3°C. The southern and central regions are usually warmer. The average annual temperature below
3°C is common for the northwestern, northern and northeastern parts of the region. The average
annual precipitations are 550-600 mm, which indicates excessive moisture. The southeastern
territories are the most humid (up to 600 mm), while the southwestern ones are the least humid (up
to 525 mm). The precipitation distribution throughout the year is uneven.

Hydrology. The local river network is part of the Volga River basin and its right inflow, the
Klyazma River (Fig. 2). The total number of rivers and streams of the region is about 1,700, with
183 of them being more than 10 km long. The largest are Uvod, Nerl, Teza and Luh. All rivers are
of the plain type, recharged mainly with snow and rain. Their average annual flow (95% of supply
per year) is 7 km®. Moreover, there are 86 water reservoirs in the territory, with their total volume
of about 126 million m* (excluding the Gorky Reservoir). The largest one is Uvodsk; its surface
area is 10.2 km?, the total volume is 82 million m?. It provides drinking water to Ivanov town.
There are also about 150 lakes in the region; the largest ones are Rubskoye (its water surface area is
2.97 km?) and Svyatoe (2.78 km?). A significant amount of small lakes is bogged, and many have
formed where the depleted peat fields once were. Most of the peat bogs are located in the northwest,
with their total area being 1.4 thousand km?.

The Vyazma River in our study area is a small one and belongs to a plain type. It is a right
inflow of the Uvodi River and part of the Klyazma River basin (Volga basin), stretching for 86 km,
with its catchment area being 827 km? (State water registry ..., 2021). It is located in the center of
the East European Plain, flowing from the northwest of the Ivanovo Region to the southeast,
through its center, parallel to the Ukhtokhma River (left inflow of the Uvodi River), crossing the
town of Teikovo. Its source is located in the lowland Shinilovo Bog near the village of Nikolskoye,
Teikovsky district. The river has a small slope and a slow flow, which causes its channel to heavily
overgrow with algae during summer. The Vyazma River has a mixed type of recharge thanks to
snow, rain and groundwater, with the runoff of the melting snow being the most dominant source of
recharge. Its riverbed in the upper reaches is rather narrow, overgrown with abundant semi-aquatic
vegetation. Its width never exceeds 5-15 m, and its depth can reach 2 m; its banks are rich with
forests and partially bogged. In winter the river is recharged mainly by groundwater, in summer and
autumn it is fed by rain and groundwater, in spring the recharge is provided by melt water.
The melting snow plays the main role in the annual runoff, providing 60-80% of it; the rainfall and
groundwater recharge are of less importance, being only 20-40% of it. The distribution of runoff
over the year is uneven; about 70-80% or more is provided by the spring flooding during March-
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April. The ice on the Vyazma River breaks in late March — early April and drifts for 3-8 days.
During the flooding period, the river widens significantly, overflowing into its floodplain, which
can last for 10-20 days. In the upper reaches and in Teikovo the river is badly polluted.
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Fig. 2. Hydrography map of the Ivanovo Region, the study area is marked with the red ellipse
(Ivanovo region ..., 1996).

Soils. The Ivanovo Region belongs to the sod-podzolic soil zone. This type of soils is dominant
in the regions, along with the bog and waterlogged ones (Baranov, Vetchinina, 1976).

Vegetation. The region represents the southern edge of the European taiga and, mainly, the
subzone of coniferous-deciduous forests that have been severely transformed by human activities
(Kurnaev, 1982).

The native forests of the territory consist of spruce, pine and coniferous-broad-leaved species
with oak and linden (Fig. 3). The secondary small-leaved forests with birch and aspen, which have
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formed due to the human activities, are also widespread (Shalyganova, 1976). The Zavolzhsky,
Kineshemsky, Teikovsky, Yuzhsky districts of Ivanovo Region and Sokolsky district (the modern
territory of the Nizhny Novgorod Region) have the largest amount of forests. Oak forests are
common in the floodplains of the Lukh and Klyazma rivers.

Photo 1. The Vyazma River floodplain, its riverbed in the upper flow within the Teikovo town,
June 2021 (photo by I.B. Shapovalova).

The upper reaches of the Vyazma River are located in the Teikovsky District, in the south-west
of the region. Its forest cover is more than 52.4% (Forest plan ..., 2015; Table 1). The riverbanks are
occupied by deciduous forests, widespread in the lower floodplain along the entire riverbed.
The forests are also quite rich in its valley and upper floodplain. Since the flow of the Vyazma
River is very slow, the banks are gentle and usually overflown during the spring flood. The territory
around the banks in the study area is rather muddy. The lower floodplain of the river is heavily
flooded (groundwater level <0.5 m), since the river section in the town is over-regulated by several
low-pressure dams (that belong to several enterprises, using the river water), therefore, the width of
its channel within the town is larger than in the middle flow, the downstream. The former middle
floodplain now belongs to the lower floodplain, which is always overflown during the spring flood
from mid-March to mid-May.

The nature of the vegetation on the banks shows that the floodplain is heavily flooded
(Photo 2). The first floodplain levels of the Vyazma River are occupied with the plant communities
of large swamp grasses, a strip of Scirpus sylvaticus', patches of Phragmites australis, Typha
angustifolia and Calamagrostis canéscens. The lower floodplain is occupied with broad-leaved
trees, such as Sdlix dlba and Salix triandra, with Ulmus laévis, Tilia europaea, occasional Betula
alba and Populus trémula. The undergrowth is formed by Sorbus aucuparia, Corylus avellina,
Acer platanoides, Prinus pdadus and Sambiicus racemoésa. After the urban section of the Vyazma
River was over-regulated, and due to the shallow groundwater level, the flooding is frequent in the
area, some parts are waterlogged and the soils of the lower floodplain are of high gleization.
This, in its turn, causes an almost entire soaking of oak forests (Kuzmina, Treshkin, 2015). Only the
individual oak seedlings can be found here rarely (Photo 2).

! The Latin names of plants are given according to S.K. Cherepanov (1995).
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Fig. 3. The vegetation map of the Ivanovo Region (Ivanovo region ..., 1996).

Animals. According to the latest data, the number of terrestrial invertebrates’ species in the
Ivanovo Region is about 100-120 thousand. The biodiversity of vertebrates, according to
preliminary estimates (including those animals that have disappeared recently) is represented by
395 species, or about 27% of their total diversity in Russia (excluding marine fish, because there are
more than 3000 species in Russia, as it is said in the Appendix to the Decree of the Governor of
Ivanovo Region, 11.10.2019, No. 95-ug). The recent findings indicate there are 2 species of
lampreys (Barinov, 2018), 56 species of fish (Barinov, 2018), 10 species of amphibians, 6 species
of reptiles (Guseva, 1998), and 67 species of mammals in the region. At the end of 2013, a total of
289 bird species were registered in the territory of the region (Zubkova et al., 2014), 127 of which
are rare and 25 are included in the “Red Data Book of the Russian Federation” (2001), with
different protected status. 76 animals that are considered the hunting resources in the territory
include 50 species of birds and 26 species of mammals (Table 2).

As a result of our studies of the amphibians and reptiles, we registered 6 amphibian species:
Bufo bufo, Pelophylax lessonae, Pelophylax ridibundus, Rana arvalis, Rana temporaria, Lissotriton
vulgaris; and 5 reptile species: Zootoca vivipara, Anguis fragilis, Natrix natrix, Vipera berus,
Coronella austriaca (Photo 3).
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Photo 2. The flooded part of the low floodplain of the upper stream that was a middle one before
the over-regulation, June 2021 (photo by I.B. Shapovalova).

The visual encounters and traces of activities allowed us to register 27 mammal species:
Capredlus capreolus, Alces alces, Sus scrofa, Vulpes vulpes, Lynx lynx, Mustela putorius, Mustela
nivalis, Martes martes, Erinaceus europaeus, Talpa europaea, Sorex araneus, Nyctalus noctula,
Pipistrellus nathusii, Castor fiber, Ondatra zibethicus, Arvicola amphibius, Myodes glareolus,
Microtus arvalis, Sciurus vulgaris, Pteromys volans, Apodemus uralensis, Apodemus agrarius, Mus
musculus, Micromys minutus, Rattus norvegicus, Lepus timidus, and Lepus europaeus.
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B
Photo 3. Herpetofauna species: A) Anguis fragilis, September 2020, B) Pelophylax ridibundus,
June 2021 (photos by I.B. Shapovalova).

A
Photo 4. Lepidoptera species: A) Pterophorus pentadactyla in the lower floodplain of the Vyazma
River, June 2021, B) Anthocharis cardamines (photos by 1.B. Shapovalova).

Avifauna. According to our studies in the territory of the Teikovsky District that took place in
the late August and September 2020, as well as in May-June and August-September 2021, 115
constantly nesting bird species were found, belonging to 13 orders, 31 families and 65 genera.
Among them 17 species are listed in the Red Data Book of the Russian Federation (2001). Among
the total amount of bird species encountered during the entire period of our researches near the
village Bogatyrevo, 115 species were registered. Meanwhile, in the biotopes of the Vyazma River
banks within the town of Teikovo, the species diversity significantly declined, and we found only
64 of them, which could be due to a strong recreational load in the territory, and a high disturbance
from people, as well as a strong pollution of the riverbed and the floodplain banks. However, the
ecological distribution of the species diversity in the northwestern part of the Sakhtysh-Rubskoye
peat fields near the Bogatyrevo and Sakhtysh villages and in the urban part of the floodplain were
similar. In the ornithocomplexes near the Bogatyrevo the dendrophilic group was predominant
(51%), followed by the limnophilic group (31%). The campophilic group had the smallest number
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of species (8%). The sclerophilic group was only 10% of the entire avifauna that we had
encountered. However, due to the specificity of the environment in the urban part of the floodplain,
the sclerophilic species (15.6%) were significant, while the campophilic ones were very low (1.6%).
The dominant ecological groups have the same trends; the main position is represented by the
dendrophilic species (53.2%), followed by the limnophilic ones (28.8%; Fig. 4).
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Photo 5. The activities of Castor fiber: A) the dam, B) the gnawn trees and the path to the water,
May 2021 (photos by [.B. Shapovalova).
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Photo 6. The activities of Dendrocopos major: A) wood pecking, B) “forge”, May 2021 (photos by
[.B. Shapovalova).

When the ecological groups in the ornithocomplexes of the region were analyzed by their
species richness and abundance, we discovered that the species diversity of the floodplain was
significantly lower than the one of the forest biotopes around the peat fields. However, in both
territories the dendrophilic (59 and 34 species) and limnophilic (32 and 19 species) groups were
dominant (Fig. 5). The smallest ones were the sclerophilic (11 and 10 species) and the
campophilous (only 9 species were found in the peat fields) groups, while at the banks of the
Vyazma River this group was almost absent due to the strong overgrowth of the floodplain.

The abundance in ecological groups had the same trends. The density and species richness were
the highest in the dendrophilic group (73.2 ind./km? in the peat fields, 63.2 ind./km? in the
floodplain) and limnophilic group (36.1 and 22.8 ind./km?), and the lowest indices were in the
campophilic group (12.9 and 0.8 ind./km?), which corresponds to the geographic location and
landscape type of the area (or vegetation zone; Fig. 5). However, in the territory of the floodplain
within the town, in contrast to the natural area, the sclerophilic group (110.8 ind./km?) was
significantly larger than the rest of the ecological groups, which slightly changes our picture of the
bird species distribution in ornithocomplexes of forests and bogs in the peat fields and in the
overgrown floodplains. If we disregard this factor and exclude the overlap of the urban
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environment, the distribution trend of the species abundance in both territories will correspond to
the peculiarities of the habitat (i.e. type of vegetation and climate zone), where the dendrophilic and
limnophilic groups play the main role.

A B
Photo 8. The nests in the forest near the peat fields of the A) fieldfare (ransacked), B) northern
goshawk (inhabited), May 2021 (photos by I.B. Shapovalova).

After analyzing the general distribution of bird species from different ecological groups by their
abundance, we found out that most species of almost all groups belong to the common (C) and
small (R) abundance groups, which corresponds to the normal distribution in the biocenosis
(Fig. 6). The numerous (CC) and rare (RR) species are not significant, while the absolutely
dominant species (CCC) and rare (RRR) species are almost absent. The dendrophilic group
(26 species in both C and R) and limnophilic group (23 predominant R species and only 9 C pecies)
prevail among the common and small groups of species. In the common (C) and small (R) groups of
species, the sclerophilic (6 and 1 species respectively) and campophilic (5 and 4 species) ones are
insignificant.

When analyzing the population density of bird species from different ecological groups, we
revealed that the dendrophilic group of the most common species (C) with the highest population
density among other groups (39.6 ind./km?) was dominant in the site peat fields (Fig. 7). It also has the
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greatest variability (CC, C and R) in comparison with other ecological groups. However, in the urban
area of the floodplain the sclerophilic group (86.2 ind./km?) is highly prevailing, which is not typical for
the same natural conditions in the area of our research. In other groups, the forest species remain
dominant (C with 47.9 ind./km? from the dendrophilic group).

In other groups the species abundance is distributed evenly (22-25.6 ind./km?). The lymphophilic
and sclerophilic groups are evenly distributed (C/R and CC/C, respectively). The campophilic group has
the lowest population density and variability (C with 10.8 ind./km? R with 2.1 ind./km?). If we
disregard the numerous urban sclerophilic species, then in the urban part of the floodplain of the
Vyazma River, the forest species continue to dominate.

Photo 9. Gallinago gallinago: A) its nest, May
2021 (photo by I.B. Shapovalova), B) during the
spring migration, 04/16/2016 (photo by E. Safronov).

A
Conclusions

The Vyazma River is a small river of a plain type, located in a mixed forests zone. Its floodplain
within the town is under a strong recreational load. The climate of the study area is moderately
continental. The soils are mainly sod-podzolic, often alternating with bogged and waterlogged ones.
The floodplain vegetation is very diverse, but the forest species prevail. The research area is located in
the Teikovsky District of the Ivanovo Region, the forest cover of which is 52.4%.

During our reconnaissance studies we registered 115 constantly nesting bird species, belonging to
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13 orders, 31 families and 65 genera. They are 40% of the total 289 bird species that were registered in
the region. Among them there are 115 constantly nesting ones. The limnophilic group has the highest
species richness (31% in the peat fields, 29.7% in the floodplain) and dendrophilic group (51.0% and
53.1%). The dendrophilic group also has the highest population density (73.2 and 64.4 ind./km?).
The campophilic group has the lowest values (8% and 1.6% of the total species diversity).

sclerophilic
9:9% limnophilic
28.8%
campophilic
8.1%
A
sclerophilic
campophilic 15.6% llIIlIlOpohlllc
1.6% 29.7%
B

Fig. 4. Biotopic distribution of nesting fauna in the territory of A) the northwestern part of the
Sakhtysh-Rubskoye peat fields and B) the urban part of the Vyazma River floodplain within
Teikovo town in the southwest of the Ivanovo Region.
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B limnophilic =~ ®dendrophilic =~ ™ campophilic ~ ™ sclerophilic
Fig. 5. The ratio between biodiversity and population density in the territory of the Vyazma River

floodplain within the town and the northern part of the Sakhtysh-Rubskoye peat fields near the
Bogatyrevo Village.
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Fig. 6. Species representation in the different ecological groups by their abundance. Legend: CCC —

absolutely dominant, CC — numerous, C — common species, R — small, RR — rare, RRR — extremely
rare.

Table 2. Species abundance and population density in the abundance groups in the northern part of
A) the Sakhtysh-Rubskoye peat fields and B) the urban part of the Vyazma River floodplain.

A Ecological CCC CC C R RR RRR
group
1% | 2%* 1 2 1 2 1 2 1 2 (1| 2
limnophilic 0 000 0 | 000 | 9 | 250 |23 11.0 | 3 {0.08]|00.00
dendrophilic 0 0.00 | 2 | 222 26| 396 |26 11.2 | 5 |0.18 |0 | 0.00
campofilic 0 000 0 | 000 | 5| 108 |4 | 21 01]0.00]|0]0.00
sclerophilic 0 000 4 | 238 | 6 | 256 | 1 [0.003| 0 |0.00]|0]0.00
Total 0 0.00 | 6 | 46.0 | 46 | 101.0 |54 | 243 | 8 | 0.26 | 0 | 0.00
B
Ecologica] CcCcC CC C R RR RRR
group
1% | 2% [ 1 2 1 2 1 2 1 2 (1| 2
limnophilic 0 0.0 0 0.0 9 | 162 (23] 6.7 | 3| 0.0 (0| 0.0
dendrophilic 0 0.0 2 10.8 | 26 | 479 (26| 44 |5 (0.18{ 0| 0.0
campofilic 0 0.0 0 | 0.00 | 5 00 [ 4| 08 | 0] 00/]0] 0.0
sclerophilic 0 0.0 4 8.2 | 6 | 242 | 1 04 |0 000 00
Total 0 0.00 | 6 | 97.0 | 46 | 88.30 |54 | 1230 | 8 | 0.18 | 0 | 0.00

Notes to Table 2: 1* — amount of species in a group, 2** — population density, ind./km?.

We discovered that within the dendrophilic and limnophilic groups in both areas, the abundance
groups of common (C) and small (R) species have the highest richness, with 26 species each. These two
are closely followed by the limnophilic group, with 9 and 23 species, respectively. The species diversity

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2021, Vol. 5, No. 4



118 ORNITHOCOMPLEXES OF THE VYAZMA RIVER VALLEY ...

of the campophilic and sclerophilic groups is relatively low. The sclerophilic group is represented by 4
numerous species (CC), 6 common species (C), and only 1 small species (R). The campophilic group is
represented by 5 common (C) and 4 small (R) species. This distribution corresponds to the normal
species distribution within the community, confirming that it is stable.
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Ecological groups
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16.2

0 u” E
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Ecological groups

Fig. 7. Abundance in the main ecological bird groups of the nesting fauna in the northern part of the
A) Sakhtysh-Rubskoe peat fields and B) the urban part of the Vyazma River floodplain (B).

When analyzing the species density of different ecological groups, we found out that the
dendrophilic group is dominant in the peat fields, abundant with the most common species (C) with the
highest population density of 39.6 ind./km?. It also has the greatest variability (CC, C and R) among
other ecological groups. However, in the urban area of the Vyazma River floodplain, the sclerophilic
group (86.2 ind./km?) is predominant, which is not typical for the same natural conditions of the region.
In other groups the forest species remain dominant (C with 47.9 ind./km? in the dendrophilic group). In
other groups the species abundance is distributed evenly (22-25.6 ind./km?). The lymphophilic and
sclerophilic groups are evenly distributed (C/R and CC/C). The campophilic group has the lowest
density and variability (C with 10.8 ind./km? R with 2.1 ind./km?). If we disregard the numerous urban
sclerophilic species, then in the urban part of the floodplain of the Vyazma River, the forest species
continue to dominate.

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2021, Vol. 5, No. 4



SHAPOVALOVA 119

The forest species prevail in the mixed forests, where the most abundant are the common (C) and
small (R) species, which indicates the stability of local ecosystems. A small amount of the birds
common for the open spaces confirms this theory.

The intrazonal woodlands in the river valley and the urban part of the floodplain have an important
role in maintenance and preservation of the species diversity, providing all the necessary places for
nesting, shelter and feeding to the birds. They also serve as a refugium for the species of forests and
margins, which is especially important for residential areas under the increasing anthropogenic load,
such as recreational load and disturbance.
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NznoxeHsl pe3yibTaThl aHAN3a MaTepHAIOB OCEHHUX M BECEHHE-JIETHUX HAaTYPHBIX MCCIIEOBaHUH,
npoBefieHHbIX B 2020-2021 rr. B BepxHeM TeueHUH p. Bs3bma (JIeBbI MPUTOK YBOAM), a TAaKXKE B
71ecO-00OTHBIX YTOIBSIX CEBEPHOW YaCTH 30HBI CMEIIAHHBIX W IMPOKOJIMCTBEHHBIX JIECOB Ha HOrO-
3amajie TeiikoBckoro pabiona, MBaHoBckoit oOmactu. llenb uccienoBaHuil — M3y4YEHUE COCTOSHHS
OPHUTOKOMILJICKCOB MOMMEHHBIX DJKOCHCTEM B YCIIOBUAX  YCUIIMBAIOOICTOCA aHTPOIOIr€HHOI'O
BO3NICHCTBUS W KIIMMAaTHUECKUX W3MEHEHUH. B Xoje mpoBefeHHBIX paboT ObUIM M3Y4deHBI (DU3UKO-
reorpaduyeckie OCOOCHHOCTH paiioHa TEPPUTOPUHU, IMPOBEACHBI I'€OOOTAHMYECKHE W ITOYBEHHBIC
WCCIIeIOBaHUH JOMUHBI p. BsizbMa v BOIHO-00JIOTHBIX YTO/IMH, TI0 KOTOPBIM OBLITH OXapaKTepU30BaHbI
COCTaB M CTPYKTypa OTAENTbHBIX KOMIIOHEHTOB JKOCHUCTEM (IIOYBBI, pPACTHTENBbHOCTH). B pabore
IIpoaHAIM3NPOBAaHbl MaTCpHAJIbl JIMTCPATYPHBIX HCTOYHHUKOB M HCIIOJIB30BAHBI JAHHBIC OCCHHUX U
BECEHHE-JICTHUX OpHHUTONOrmYecknX yderoB 3a 2020-2021 rr. /lana skomoruyueckas XxapaKTepHCTHKA
U COBpPEMCHHAasA OLCHKa COCTOAHUA HpI/I6pe)KHBIX 1 J1eCO-00JIOTHBIX OPHUTOKOMILJICKCOB IIpH
AHTPOIIOTCHHOM BO3JIeiicTBUU (BUIOBOE pazHOOOpa3ue, YMCICHHOCTh M OOWJIHE MTHII). BBISBICHBI
OCHOBHBIE OCOOCHHOCTH TpaHcHOpMaluu Cpellbl, Mrpaloline poib BeAymUX (akTopoB Npu Ha
M3MEHEHUU aBruadayHbl JIOMHHBI peky Bs3bpma.

Kurouesvle cnosa: Poccusi, iBaHOBCKast 001aCTh, OLICHKA, (PaKTOp BO3ICHCTBHUS, 30HA CMEIIAHHBIX U
IIUPOKOJUCTBEHHBIX JIECOB, MOWMEHHBIC YKOCHCTEMBI, peuHas MmoiMa, MHTPA3OHAIbHBIA JTaHImagT,
apuIu3alus, THIPOIOTUYECKHA pPEXUM, KIMMAaT, BHIIOBOM COCTaB, YHCIEHHOCTb, IIJIOTHOCTh
HaceJIeHHs1, OOMIIHEe, OPHUTOKOMILIEKCHI, TOMYJISIINS, O0OJIOTHO-OKOJIIOBOIHBINA KOMILIEKC.
bnazooaprocmu. ABTOp BBIpakaer ocoOyro OmaromapHOCTh [TTaBHOMY pemakTopy ¥ peleH3eHTaM
KypHala «OKOCHCTEMBI: JKOJOTHS W JUHAMEKa» 332 y4acTHe B TOATOTOBKE CTaThHl K ITyOIHKAIIHH.
Oco0yro 6aromaprocTs Beipaxaro JK.B. Kyssmunoit n E.J. To60moBoi.

Qunancuposanue. Pabora BemonHena mo teme HUP ¢ynnamentamsapix mccnenoBanuii UBII PAH 3a
2018-2019 rr. «MomenupoBaHWE W IMPOrHO3UPOBAHME ITPOIIECCOB BOCCTAHOBJICHUS KadecTBAa BOA H
AKOCHCTEM TIPH PA3INIHBIX CIIEHAPHIX M3MEHCHMH KIMMaTa M aHTPOIIOTEHHOM aestermbHoCTHY (Ne 0147-
2018-0002) NerocymapctBeHHOM peructpanmmu  AAAA-A18-118022090104-8, pazmen Tembr 2.6
«OBOMIONHS HA3EMHBIX SKOCHCTEM B H3MEHSIOIIAXCS TIPUPOAHBIX YCIOBHSX).
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CHEJXHBIV BAPAH (OVIS NIVIKOLA ALLENI MATSCHIE, 1907),
JINKWUIA CEBEPHBIN OJIEHB (RANGIFER TARANDUS LINNAEUS, 1758) 11
BYPBI MEJBEb (URSUS ARCTOS LINNAEUS, 1758) B TOKUHCKO-CTAHOBOM
HAIIMOHAJIBHOM ITAPKE M HA CONPEJAEJLHOM TEPPUTOPUH
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ToxnaCK0-CTaHOBOM HAIIMOHAIBHBIM MapK IIOMIAIBI0 OKOJIO 257 THIC. Ta yupexaeH B koHie 2019 r.
Ha ceBepe AMYpCKOH 00jJacTd — y CTBIKa e¢ TpaHuil ¢ Slkyrtmeit m XabapOBCKUM KpaeM.
PaccmarpuBaemasi TeppUTOpHUST UpE3BHIYAHO Ba)kKHA JISi COXpaHEHHUs MOMysinuu OapaHa AJuieHa
(Ovis nivikola alleni Matschie, 1907) — peakoro Majlou3y4eHHOTO MOJIBU/IA TOJICTOPOra, 3aHECEHHOTO
B Kpacupre xuurm Amypckoit obmactm u Skytun. B Ilpmamypbe cHexxHble OapaHBI 3acemsioT
OTHOCHTEIHHO y3KYIO IMOJIOCY BhIcokoropwii Tokmackoro CtaHoBHKa (BOCTOUHEIHN yaacTok CTaHOBOTO
XpebTa) MUPUHOK 5-15 KM, TPOTAHYBUIYIOCS BJAOJb CEBEpHON TpaHUIBl AMYpCKOW 00JacTH OT
ucTokoB p. OKOHOH Ha 3amaze 10 UCTOKOB p. Mas Ha BocToke. Kpome Toro, ToncToporu peryispHo
oTMedaroTcs Ha xpedre J[Kyrablp OT UCTOKOB p. AFOMKaH (IIpaBblil IPUTOK p. Masi) 10 HCTOKOB peK
bonbmme Muarnu u Jlyga — neBeie nputoku p. Kymypu (Ilomonbckwuii u nip., 2009). OcHOBHas 4yacTh
MOTOJIOBBSI CHEXHBIX 0apaHOB AMYPCKOH 00J1acTH COCpeoTOUeHA B Ipe/eiaX HAllMOHAIBHOTO MapKa.
CBezneHus 0 MPOCTPAHCTBEHHOM PaclpeieIeHUH, YHCICHHOCTH 1 MOJIOBO3PACTHOM COCTAaBE CHEXHBIX
0apaHOB, IIpeJICTaBICHHbIE B CTaThe, ObLIM MOJMYYECHBI B YeThIpex dkcneauusx: 1993, 2009, 2018 u
2020 rr. MadopMannoHHy10 OCHOBY CTaThbH COCTAaBHIIM JIaHHBIE coOpaHHBIE B Htojie-aBrycre 2020 r.
Torna OZHOBPEMEHHO C TOJCTOPOTaMH MOIYTHO YYHMTBHIBAJIMCH TAaKXKe IUKHH CEBEPHBI OJICHb U
Oypblii MeaBeab. Pe3ynbrarsl HaOMOACHNI B LIEIOM CBUAETENBCTBYIOT O OJArONpHATHBIX YCIOBHAX
CYLIECTBOBAaHHUS Ha TEPPUTOPHM HAI[MOHAIBHOTO MapKa CHEXHBIX 0apaHOB, TUKUX CEBEPHBIX OJICHEH
n OypeIx MeaBenei. YUHCIEHHOCTh 3THX 3Bepell B Ipeeniax JaHHOH 0co00 OXpaHseMON TeppUTOPUHU
MpeIBapuUTENbHO OIIeHWBaeTCs cienyromum obpazom: 250-300 cHexHbix OapanoB, 700-800 mukmx
ceBepHBIX oJieHel, 50-60 Oyprix meaBeaeit. OgHAKO CIEAyeT OTMETUTh YBEIUUCHUE MOTEHITUATBHBIX
PHUCKOB ISl TOMYJISIUM CHEXHBIX OapaHOB. DTO CBSI3aHHO C MHTEHCH(UKAIUEH aHTPOMOTCHHOW
NesTeNbHOCTH. B HemocpencTBeHHOW OJIM30CTH OT OCHOBHBIX MECTOOOMTaHMH TOJICTOPOIOB
MPOUCXOIUT OBICTPOE PAa3BUTHE JOPOKHO-TPAHCIIOPTHOM CETH, IOOBIYM IOJIE3HBIX HCKONAEMBIX U
Jeco3aroToBok. HapactaeT WHTEHCHMBHOCTH TPO(EWHONW OXOTHI Ha TOPHBIX KOMBITHBIX, OT KOTOPOH
YK€ cTpajaeT NOMYJSILMOHHAs TPyNIUpPOBKa TojcToporoB TokumHckoro CTaHOBHKA: OTMEUEHO
CHIDKEHHE JIOJIM B3POCIBIX CAaMIIOB M CErosieTKoB. s cOXpaHEHHs MOIYJISLMOHHON T'pYNIIUPOBKU
OpraHM3yeTCs CIeIUalibHasl OXpaHa KIIOYEBBIX MECTOOOWTaHWI TOJICTOPOTOB, B TIEPBYIO OYEpEdb
KPYITHBIX COJOHIIOB. KpoMme Toro HeoOXoanMo CO3JaHHue OXPaHHOW 30HBI HAIMOHAIBHOTO Iapka U
yupexzaeHue ¢peaepaibHoi 0c000 0XpaHseMON TEPPUTOPUH Ha COTPENENbHON TEPPpUTOpUN SIKyTHH.
Knmioueevle cnosa: cHexHbIi OapaH, oxpaHa, TpodeliHas OXO0Ta, HEraTMBHOE BO3JICHUCTBHE,
YHCIIEHHOCTB, IJIOTHOCTh HACEJIEHHs], CEBEPHBIIl 0JIEHb, OYpbIi MeBeb, OXpaHHAS 30HA.

DOI: 10.24412/2542-2006-2021-4-126-149

ToxuHcko-CTaHOBOI HanMoOHANBHBIM Tapk Obi1 yupexnéH 20 nexabps 2019 r. Hosas
dbenepanpHas ocobo oxpansiemass tepputopusi (OOIIT) 3ansma 257 ThIc. ra Ha ceBepe AMYypCKOi

o0nactu — y cThIKa ee rpanull ¢ Skyrueil u XabapoBckuM KpaeMm. PaccmaTpuBaeMas TeppuTOpuUs

126



[IOJI0JIBCKUIi, JOMAHOB, KPACUKOBA 127

Ype3BhIYAHO Ba)kKHA JIJISi COXPAHEHHS OJHOM M3 KpallHUX IOKHBIX MOMYJISIHUN CHEXXHOro OapaHa
(Toncropora); ero moasua — O6apan Amnena (Ovis nivicola alleni Matchie, 1907), oOuTarommii Ha
Toxunckom CranoBuke, 3aHecéH B Kpacubie kuuru Amypckoir (2009, 2020) obnactu u
Axyruu (2003). CHexxHble O0apaHbl OTHOCATCS K CAMBIM MaJIOM3YY€HHBIM KOTBITHBIM [Ipramyphsi.
B npenenax HalMOHANIbHOIO MapKa COCPEIOTOYEHA OCHOBHAS 4YacTb IIOTOJIOBbS TOJICTOPOIOB
Awmypckoit oonactu (ITomonbckuii u ap., 2019).

B IIpuamypbe TOJICTOPOTU 3acCesAOT OTHOCUTENIBHO Y3KYIO I0JIOCY BBICOKOrOpuil TOKMHCKOTO
CranoBuKa (BOCTOYHBIA y4acTok CTaHOBOro XpeOTa) MMPUHON 5-15 KM, MPOTSHYBIIYIOCS BIIOJIb
CeBepHON TpaHHIbl AMYpPCKO# 06iacT oT UCTOKOB p. OKOHOH Ha 3amaje A0 UCTOKOB p. Mas Ha
Boctoke (I'orBanckuii, [Togonbckuii, 2000). Kpome TOro, TOJCTOPOrH PETYISIPHO OTMEYAIOTCS Ha
xpebte J[Kyraplp OT UCTOKOB p. AroMKaH (TpaBblii MpUTOK p. Masi) 10 MCTOKOB pek bosbmime
WNuarmm u Jlyga — nesbie nputoku p. Kynypu (Ilomombckuii u mp., 2009). Cnoxueiii penbed c
OOWJINEM CKAJIMCTBIX YYaCTKOB, UYEPEAYIOUIMXCS C AJIBIMUHCKOW PacTUTENBHOCTBIO, OINpeeNseT
ONMaronpusATHbIE YCJIOBHS Il OOMTaHHUS STUX CHEHUAIU3UPOBAHHBIX TOPHBIX KOMBITHBIX.
Ho ne¢uuut KOpMOBBIX CTanuii B 3UMHHUI IEPHOJA, a TaKkKe OCOOCHHOCTH OOOPOHHTEIBHBIX
peakuuii Mmpu BO3MOXKHOM OECIOKOICTBE CO CTOPOHBI JIOJAEH M XWIIHUKOB, CYIIECTBEHHO
OTrpaHUYMBAIOT CHEXXHBIX OapaHOB pu BbiOOpe Ouotonos (Puib, Moconos, 2010).

B mocnenHue roapl MOCTOSHHO BO3pPAcTaeT PUCK HETaTUBHOTO aHTPOMOTEHHOTO BO3ICHCTBHS
Ha TIOMYJSIHMIO CHEXHBIX OapaHoB. 3amamHyto 4acTb TOKMHCKOro CTaHOBHKA II€PECEKAIOT
KEIe3HOJOPOKHAST M aBTOMOOWJIbHAs JIOpOrH YIak-Onbra, OTKyJa CTal0 BO3MOXKHBIM
MIPOHMKHOBEHHUE BE3IEX0JI0B K MecTaM oburtaHus O6apanoB. CeBepHee, B SIKyTHH, pacroiaraercs
DIBIMHCKOE YTOJIbHOE MECTOpOXKAeHHE, pa3paboTka kotoporo Beaercs ¢ 2000 roga. C roro-3anaaa
MOJICTYNAaOT BbIpYOKH jieca. C BOCTOUHON CTOPOHBI 3aKaHUMBAETCS MaclTaOHas Ieo0ropa3Beka
HUKENIEBOr0 MecTopoxkaeHus (yctee p. AroMkan u Oacceiin p. Kyn-Manbe), mocne dero
IUTaHupyercss ero paspaborka. CepbE3HON mNpoOIeMoil cTam OBICTPBIA POCT MOIMYJISPHOCTH
Tpo(eitHoi 0XOThl Ha TOpHBIX KOMBITHBIX B Poccun (XKenezno-Uykotckuit, 2007). Mexny Tem,
B CBA3M C YJAJIEHHOCTbIO M TPYJHOJOCTYINHOCTBIO YYaCTKOB, 3aCEJIEHHBIX TOJCTOpPOraMH, IOKa
HEBO3MOXKHO TapaHTUPOBATh MOJHOIEHHYIO 3aIIUTY UX MOMYJSIIUU B AMYPCKOM 001acTH.

Jnsa sddexkTuBHON OXpaHbl HEOOXOAMMO pacrojaraTtb JJAOCTaTOYHOW HHGpopMmanueil o
pacipoCTpaHEHUH, YUCICHHOCTH, 30HAX MAaKCUMAIIbHON TUIOTHOCTU HACelIeHHs] M OCOOCHHOCTSIX
9KOJIOTMH 3TUX JKUBOTHBIX. B HacTosmieil pabore mpencraBieHbl JaHHbIE YYETOB TOJICTOPOTrOB Ha
TokuHckom CTaHOBUKE, MOJIYYEHHBIE YETHIPbMS JKCIEIULUUSIMH C YYacTHEM COTPYAHHUKOB
3eiickoro 3anoBeanuka B 1993, 2009, 2018 u 2020 rr. B 2020 r. mOMUMO CHEXHBIX OapaHOB OBLITH
COOpaHbI TaHHBIE U O YUCJIEHHOCTH IPYTHX KPYIHbIE MICKOMUTAIOIINUX: JUKOTO CEBEPHOTO OJICHS
(Rangifer tarandus Linnaeus, 1758) u Oyporo mensenst (Ursus arctos Linnaeus, 1758).

MaTepI/laJ'lbl H METObI

CBenieHUs1 0 YUCIEHHOCTH U MOJIOBO3PACTHOM COCTAaBE CHEXHBIX OapaHOB, MPE/ICTAaBICHHbBIE B
cTatbe, ObuTH cobpansl B 1993, 2009, 2018 u 2020 rr. B aBrycre 1993 1. Obi1 00cCieioBaH paiioH
ropsl AromkaH. Ceifuac 3Ta TeppUTOpUsS OTHOCUTCS K BOCTOYHOW YacTH HAlMOHAJIBHOTO MapkKa.
B centa6pe-nauane okta6ps 2009 r. HaGmoleHHs MPOBOAUCH BOCTOYHEe o3epa OKOHOH — Y
3amagHOM TrpaHMIbl apeana OapaHa AJlieHa, Ha CTBHIKE HBIHEIIHEW CeBepo-3amaJHON TpaHUIlbI
HAIlMOHAJIBHOIO Tapka M pecypcHoro pesepsara «Bocrox» (fAxyrus). B 2018 u 2020 rr.
oOcnenoBalicst BOAOpasiel BepXoBheB pek 3est u bonbime Tykcanu, OTHOCSIIMICS K IIEHTPATbHOM
yacTH apeaia OapaHa AJuieHa.

HupopmaninoHHy0 OCHOBY cTaThu coctaBuin qanHble 2020 rona coopanusie ¢ 23.07 mo 21.08
BKIIIOUMTENbHO. OOcnenoBayicss palloOH UCTOKOB M BepXxoBbeB pek 3es u bombmume Tykcanu.
WccnenoBanus Benuch Ha TeppuTopun TokMHCKO-CTaHOBOTO HaIMOHAIbHOrO mapka (Amypckas
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0071aCTh) U Ha COMNpeNeIbHONU TePPUTOPHH pecypcHoro pesepBata «BocTtok» (SkyTtus). OcHOBHOM
3aaueil ObLT y4eT YMCIEHHOCTH M IOJOBO3PACTHOIO COCTaBa CHEXXHBIX OapaHOB HAa OCHOBAHUU
JAHHBIX BU3YaJbHBIX HaOmoaeHWi. [lomyTHO YYWTBHIBANHMCh MKW CEBEPHBIM OJIeHb M Oypblid
MEZBE/b.

Yuem na nnowaokax. B kayecTBe OCHOBHOTO METOAA OIpPEIENICHHUS IUIOTHOCTH HACEICHUs
CHEXHBIX OapaHoB (TOJCTOPOTOB) WCIOJb30BANIACh BH3yaJlbHAs PErHCTpalMs Ha YYETHBIX
IUTOIIASIX IO OTKPBITHIM YYacTKaM CKJIOHOB M XpeOToB. 3a OCHOBY Oblila B3ATa METOJIMKA ydyeTa,
ucnonb3yemas H.K. XKenesnosemm-Uykorckum (1994). Ha Toxunckom CranoBuke B 2020 r. oHa
MPUMEHSIIACh HAaMH CIEAyIoUM 00pa3oM. beuto BeIOpano 12 miomagok Ha OTKPBITHIX ydacTKax
CKJIOHOB W TpeOHel xpedToB (puc. 1). Mx mmomaaes ompenensiach Mo Tomorpadguuecko Kapte
macmraba 1:100 000. KpaTko mpeacTaBuM 3TH TUIOIIAIKH.
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Puc. 1. Pacnonoxxenue yderHbix miomanok (1-12) wa tomorpaduueckoit kapte TokHHCKOTO
CranoBuka (Boctounoro yuactka CtanoBoro xpe0ta) macmradom 1:100000.

Yuemnas nnowaoka Nel. lupk 1-ro nmeBoro mpurtoka b. Tykcanu (BKJIFO4aeT OCHOBHOM
PUPOJHBIN cosloHen) — 73 ra.

Yuemnas nrowaoka Ne 2. lupk ucroka 3eu — 141 ra.

Yyemnas nrowaoxa Ne 3. lupk neBoro ucroka CuBaktbuisika 1-ro — 196 ra.

Yuemnas nrowaoka Ne 4. lupk 2-ro neBoro nputoka b. Tykcanu — 166 ra.

Yyemnas nnowaoxa Ne 5. lupk 1-ro npaBoro nputoka b. TykcaHn — MHOTOKPATHBIA y4eT —
197 ra.
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Yuemnas nnowaoxa Ne 5. Uupk 1-ro mpaBoro mnputoka b. Tykcanu ¢ mnpuieraromiei
TeppUTOpUEH — OTHOKpaTHbIN yueT — 508 ra.

Yyemnas nnowaoka Ne 6. IlpaBobepexHbie ckiioHbl b. Tykcanu (ot 1-ro mpaBoro mpuroka o
yCThs JeBobOepexHoro IlepeBanpHoro kimoua) — 101 ra.

Yyemnas nrowaoxa Ne 7. llupk neBoOepexkHoro ucroka [lepeBanbHoro kinroua — 77 ra.

Yuemnas nrowaoka Ne 8. Lupk nesoro npuroka [lepeBanbHoro Kirovya — 79 ra.

Yyemnas nrowaoxa Ne 9. llupk npaBoro ucroka CuBakteuisika 1-ro — 235 ra.

Yuemnas nnowaoxa Ne 10. TlpaBoOGepexkHble CKIOHBI cpeaHero uctoka CuBakThUIsKa 1-TO —
109 ra.

Yuemnas naowaoka Ne 11. JleBoOepexHbIE CKIOHBI cpemHero uctoka CuBakThUIsAKA 1-ro —
93 ra.

Yuemnas nrowaoxka Nel?2. TlpaBoOGepexxHbie ckIIOHBI [lepeBasibHOTO Kilro4a — 62 ra.

[Tnomaak ocMaTpUBAINCH, KaK C OTAEIBHBIX 0030PHBIX TOUEK, TAK U BO BPEMS MIPOXOKICHUS
MapuipyToB. [aBHble TpeOoBaHMS K TOYKaM HAOMIOJEHUN M MapHIpyTaM IO YYeTy CHEKHBIX
0apaHOB: MAaKCUMAJILHO IUPOKUI 0030p MPH ONTHMAJIHLHOM OCBEUICHUU; OTHOCHTEIbHAS IMPOCTOTA
1 0e30MacHOCTh MEepPEeBUKECHHSI YUYETYUKOB 0e3 CIelHaIbHOr0 TOPHOrO CHapshkeHHs. boibiias
4acTh TAaKMX MECT ObliIa IPUYPOUYEHA: K BEPXHUM (IIPEUMYIIECTBEHHO O€3JIECHBIM) Yy4acTKaM JOJIUH
PEK; OTHOCHUTENBHO IMOJIOTUM TepeBaiaM; XOPOILIO MPOXOAUMBIM IpebHsIM XpedToB. Habnroaenus
HAaYMHAIUCH ¢ 5-6 yacoB yTpa (B epuoj MaKCUMalbHOW aKTUBHOCTU 0apaHOB) U 3aKaHUMBAJIUCH C
3aBepIICHHEM MaplIpyTa WIH C HACTYIJIEHHEM CyMepeK (€Ciu y4eT MPOBOAMIICS CO CTAI[MOHAPHON
HaOmroaTenbHOM TOukM). OCMOTP IJIOMIAJKKA TPOBOIMICS KaxIple |5 MHHYT HpH MOMOIIN
ounokielt 8-u u 10-u KpaTHOTO yBEIMUEHUS C TPOCBETIIEHHOM onTukoi. Kpome Toro mpoBoaunach
doroperucTpaius ¢ TOMOIIBIO JTMHHO(OKYCHBIX 00BEKTUBOB. B 3TOM cityuae, KOJHYECTBO, O
BO3pAaCT JKMBOTHBIX YTOYHSUIUCH MO pe3yibTaraMm (oropeructpanuu. OCMOTpBl MPOBOIWINUCH
TOJILKO B MOMEHTBI, KOTJIa BCs IUIOMaiKa Obl1a cBOOOIHA OT 00JaKOB U TyMaHa. Ha GoJbpImnHCTBE
IUIOHIA/IOK YYeT MPOBOAUJICS MHOTOKPAaTHO B T€YCHHE HECKOJbKUX JHEH. J[s pacyera MiIoTHOCTH
HACEJIEHUsl MCIIONIb30BAJIMChH: 00Illee YMCIO 0coOe OTMEUEHHBIX B Mpefesiax IUIOIMIAJIKU 3a BCe
yU€THbIE JHM M €€ IUIOLIA[b, YMHOXEHHAas Ha KOJMYECTBO YUYETHBIX JHEW. Pe3ynbTaThl yuera
TOJICTOPOTOB Ha Ttomanakax B 2020 r. mpeacTaBieHsl B Tadmuiie 1.

VYuuteiBasg TOT (akT, 4T0 OONBIIMHCTBO KUBOTHBIX HaOmonanu ¢ paccrosHus 6omnee 500 m,
BO M30€KaHNe OMNOOK Mbl OTPaHUYMIINCH TPEMsI TpaallusiaMU: 1) «B3pocCible caMIbly, 2) «CaMKHU ¢
MOJIOJHSIKOM 1-2 neT», 3) «ceroneTkuy». B kaTeropuio «B3pOoCIble CaMIlbl» YCIOBHO BKIIFOUEHBI BCE
0coOM ATOro mojia crapiie 2 JeT, HaJIeKHO pa3inyaeMble Ha J000OM paccTosiHMH. B kareroputo
«CAMKHU C MOJIOJTHAKOM)» BOIIUIM HE TOJIBKO B3POCIbIE, HO TAK)KE MOJIOJIBIE CAMKH M CaMIlbl BO3pacTa
1-2 roga (doto 1-4). JlaHHBIE O MOJTOBOM U BO3PACTHOM CTPYKTYpE MOIMYJISIIUNA CHEXHBIX OapaHOB
npeicTaBiIeHbl B Tabnumax 3 u 4.

Yuem na mpancexmax 6o épems KOMNIEKCHBIX 300102UECKUX MaApuipymos. J|0TIoNHUTEIBHO,
MIPU TIEPEIBMKEHUH MO OTKPHITBIM CKJIOHAM M TPEOHSIM XpeOTOB, MPOBOJAUIICS BU3YyalbHBIA YUET
KPYNHBIX MJIEKONUTAIONIMX [0 BCTpEYaM Ha TPAHCEKTE HEONpeNeNE€HHON MMpUHBL. Takum
METOJIOM YUYUTBHIBAIUCH HE TONBKO TOJCTOPOTH, HO TaKXe ITUKHWE CEBEpHBIC OJIEHU U Oypbie
measeau. lllupuna monocel y4é€ra ompexaensiach A KaXJOTo BHJA IO CpelHEH TUCTaHIIMU
obOHapyxkenus. [lonydeHHBIE JaHHBIE aAHATM3UPOBAINCH paA3JIENbHO IS «BBICOKOTOPHI,
«CpeHeropuit» u Bcelt 00cie10BaHHON TEpPUTOPHUH (TalII. 2).

buomonuueckasn ougpepenyuayus odbcredosannoli meppumopuu. JIns MOTy4EeHUS HCXOJIHOM
nH(popMaluK 0 OUTOMUYECKOM paclpeelIeHUH KPYIMHBIX MIIEKOMUTAIOIINX, a TakKe sl y100cTBa
cbopa 1 00pabOTKN AaHHBIX ObUIM BBIJENIEHB OCHOBHBIC THIIBI MecTooOWTaHui. Kaxaplii U3 HUX
MOJIY4WJI MOPSIAKOBBINA HOMEp, OyKBEHHOE 0003HaYEHHE U YCIOBHOE HAa3BaHUE:

1) A — «anpniuka» — anbIUICKUE JyTra, TOPHBIE TYHIPBI, TONBILI, KypyMbl, ckaibl (hoTo 5).
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Taoauna 1. [loka3zaTenn YUCICHHOCTH U HOHOBO3paCTHOﬁ COCTaB CHCXHBIX 6apaHOB Ha YYCTHBIX IUIOIIaAAKax B pa1710He HCTOKOB U BEPXOBLEB PEK 3es

n b. Tykcann.

ITon, BO3pacr
VY4eTHbIX N, K0.J1-BO P, koxr-Bo Ad
Ne YdeTHble MI0IAIKA S, ra . XS, ra i . | ocobeii/ ¢ Ad,
AHeR ocooeii » | JAd | @Sad, | Juv | Sp
10 xm
Sad
1 Hupk 1-ro HGBOFOVHpI/ITOKa b. TchaHI/I 7 23 1679 40 238 0 33 7 0
(BKITIOYaE€T OCHOBHOW TIPUPOIHBIN COIOHEI)
2 Hupk ucroka 3eu 141 5 705 1 1.4 0 1 0 0
3 Hupk neBoro ucroka CuBakThUIsKA 1-T0 196 6 1176 5 43 0 3 2 0
4 Hupk 2-ro neBoro npuroka b. Tykcanu 166 3 498 2 4.0 0 1 0 1
1-4 Hnomiazi, cocecTayiomie 576 - 4058 48 113 | 0 3 |9 |1
C OCHOBHBIM MPHUPOIHBIM COJIOHIIOM
5 Hupk 1-ro mpaBoro HpI/I"EOKa b. Tyxcanu 197 10 1970 4 20 4 0 0 0
(MHOTOKpaTHBIH y4eT)
5 Hupk 1-ro mpaBoro NpHTOKA b. TchaHj/I C IIPUJIETAIOIEN 508 1 508 3 59 3 0 0 0
TeppuTopueil (0THOKPATHBINA yUeT)
6 [IpaBoGepexnpie ckitoHbl b. Tykcanu (0T ycTbs 1-ro mpaBoro 101 > 202 0 0 0 0 0 0
NPUTOKA A0 YCThbs JIeBoOepexHoro [lepeBanbHoro Kimoya)

7 Hupk neBobepexxnoro ucroka llepeBanbHOTO Kiltoya 77 2 154 0 0 0 0 0 0
8 Hupk neBoro nputoka [lepeBanbHOro Kitoya 79 2 158 0 0 0 0 0 0
9 [upxk mpaBoro ucroka CuBakThUIsIKa 1-T0 235 2 235 1 43 0 0 0 1
10 [IpaBoOepexHbIe CKIOHBI cperfz)Hero nctoka CuBakThUIIKA 1- 109 > 218 0 0 0 0 0 0
11 JleBoOepexHbIE CKIOHBI cpegHero ncroka CuBakTeuisika 1-ro | 93 2 186 2 10.8 0 0 0 2
12 IIpaBoOepexHBIE CKIOHBI IEPEBATTFHOTO KITI0Ya 62 2 124 0 0 0 0 0 0
5-12 [Tmomanku ymaaneHHbIe OT COJIOHITA 1461 - 3755 10 2.4 7 0 0 3
1-12 Bce mromanku 2037 - 7813 58 7.2 7 38 0 4
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Tabamnna 2. Pe3ynbrarsl yueToB KPYIHBIX MIEKONUTAONINX 110 BCTPEYaM Ha MapllIpyTax B pallOHE HCTOKOB U BEpX0OBbeB pek 3est u b. Tykcanu.

131

Buabi
YLm CHesxHblil 0apan JAuxuii ceBepHbIN 0JICHb Bypsliit MeaBenb
Tunsr MecTo- ’
. (cym- Lo cp. Lo cp. P (naot-
oouTanui / P (mnot- P (miot- Lo cp.
J1eMeHThI MapHasi N, | (cpennee | S (m10- HOCTE N, |(cpeanee | S (mi1o- HOCTE N, (cpentee S (1o-| HoOCTHL
penbeda Lm (piauna aampa | KOJ-| paccrosi- | mank nacene- | KO- | paccros- | mann nacene- | KO aicion- maabL | HaceJe-
MapumpyToB), BO HHEe |moJiochl BO HHE M0JI0CHI so |P MoJIOChLI| HHUs),
Mapu- HHA), KOJI- HHA), KOJI- HHe
KM 0co- | o0Hapy- | yuera), .. | oco- | oOHapy- | yuera), ..,| oco- yuera),| K0JI-BO
PYTOB), KM| . . )’ | BO ocobeii/| . 5.’ | Bo ocobeii/ . | obdHapy- 2 .
Oeil | skeHmst), | KM , | Oeii | sxenmst), | KM , | Oeit KM® | ocoOeii/
10 km 10 km JKeHHUs), M 3
M M 10 km
1. «Anpnukay:
TOPHBIE
TYHAPBI,
KypYyMBlI,
«BBICOKO- | ckainbl / 46.5
rOpbs»:
rpebHn 2. «Cybanb-
XpeOToB, .
MUKa»:
CKJIOHBHI, 5 .
Bojo- | YPMPIHHCT 000 158 | 751 | 766 | 756 | 2 | 100 | 102 2.0 2 800 | 81.6 | 0.2
pasIensl i KM€ JIyra u
cemiopunpr| Y PTHHEL
ot 1500 10 KEAPOBOro
2100 M cTiianunka/34.5
H.y.M. BC
3. «CtmaHuky:
3apociiu
KEAPOBOro
ctinannka/21.0
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Bunnl
THITEL MecTO *Lm, CHe:xHblii 0apaH JAuKuii ceBepHbIil 0J1IEHb Bypsbliii meaBeab
6 iy (cym- Lo cp. P (101 Lo cp. P (miot- Lo cp. P (naot-
dnementri| oo AT apnasn | N, | (cpenee | S (1o- HOCTE N, | (cpemmee | S (mao- | © ' (cpennee|S (mio-| moctn
Lm (nanna KOJI- | paccrosi- | maab KOJI- | paccrosi- | IHaab N, kos1{ paccTosi-| maab | Hacese-
peibeda AJIAHA HaceJie- HaceJle-
MapupyToB), BO HUe |MOJIOCHI BO HUe M0JIOCHI BO 0CO-| HHe |moJOoChI| Hus),
Mapi- HHUS), KOJI- HHS), KOJI-
KM oco- | oOHapy- | yuera), .., | oco- [ oOHapy- | yuera), ., o0Hapy- | yuera),| KOJI-BO
PYTOB), KM| _ . . | BO ocobeii/ . , | BO ocobeii/ 2 N
Oeil | skeHHusl), | KM s Oeil | skenmus), KM 2 JKeHusl), [ KM ocodeii/
10 km 10 km N
M M M 10 kxm
4. «Pexn»:
pycna u
MpUOpEKHBIC
3apociu / 9.0
5. «Iloiimen-
HBIE JIyra U
«Cpenue Oomoray: myra,
TOPBSI»:
OoJoTa 1
JlomuHbI
HaJICAHbIC
peKH rroytstHeL / 17.0
O3epHEIE | ’ 70.0 0 0 0 0 2 90 6.3 3.2 600 42.0 0.2
KOT/IOBHHEL . «JlomuHHBIE
necay:
HIDKE
1500 M JIUCTBCH-
my.m. BC HUYHUKH,
CIIbHUKH U
XBOWHO-
MEJIKOJIHCT-
BEHHBIC
JTIOJTMHHBIE Jieca
/44.0
Bcero 172,0 58 751 129.2 4.5 2 95 16.3 2.5 733 126.1 0.2
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®oto 1. B3pocnslii camer; 6apana AiieHa B paiioHe I. AroMkaH ((hoTo 37ech 1 Jaiee
C.A. Ilogonbckoro).

®oto 2. CamKa CHEXXHOTO OapaHa MOJAeT TPEBOXKHBIM CUTHAN — ObET KOMBITOM O KAMEHb.
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®oto 3. CamKa CHEXHOT0 GapaHa ¢ IPOLLUIOr0IKOM Ha Bojiopasjielie UCTOKOB pek 3est u b. Tykcanu.

®oto 4. Camka CHEX)XHOTO OapaHa ¢ CerojeTKoM B paiione nepesana Tac-banaras.
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®oto Sa. Anbniuka (1-A) — TpaBIHUCTO-KYCTapHUYKOBBIE TOPHBIE TYH/APHI.

®oT0 56. AnbnyKa — TOJIbIBI U CKaJIbl IO TPEeOHAM XpeOTOB.
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®oT0 SB. AnbNyKa — TPaBSIHUCTHIE TOPHBIE TYHIPBI.

Ta6auna 3. [lnoTHOCTH HaceneHus: CHe)XHOro OapaHa Ha ydvacTtkax TokumHckoro CTaHOBHKA
B Pa3HbIE IOJIbl 110 yYeTaM Ha IO KaX (XapaKTepHbIE OTKPHITHIE U MOIYOTKPBITbIE OMOTOIIBI).

. IlnoTHOCTH
YacTs ropuou OtMmedeHo
T'on Ce3on I'eorpaduueckasi npuBs3Ka . HaceJeHUs
CTPaHbI ocobeit
(0c./1000 ra)
PaiioH ucTokoB p. AOMKaH
1993 aBryCT BOCTOYHAas (r. Atoma; BOZIOPasIe ek 10 2.2
AtromkaH, Jlyua (3eiickas),
Caprakanna u Uaom)
03. [lepeBanbHoe
CeHTABPD — (Bomopaznen pek CoJIOKHT,
b M
2009 Havajio 3amnamgHas OHMFIHG 1 Majble 2 1.3
oKTAGpA Tykcann); Bomopaszaen pexk
Manslie Tykcanu, Manelii u
Cpennunii OKOHOH
bacceitH BepX0BbEB pek
Bropas b. Tykcanu u 3est (MCTOKH
2018 | monoBuHa | mHeHTpanbHas | p. Orop; Bogopasaeibl peK 27 10.4
HIOJIS b. Tykcanu, b. OxoHOH,
CuBaKTBIISK 1-if)
Koty PaiioH uCTOKOB M BEpXOBbEB
2020 UIOJIA — LIEHTpAJIbHAS P 58 7.2
aBryCT pek 3es u b. Tykcann
B cpennem LIEHTpAJIbHAs 8.7
B cpennem HaLapK 4.1
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Tabauna 4. Ilokazarenu mOJOBOM W BO3PACTHOH CTPYKTYpPhl MOMYJSIMM CHEXHOro OapaHa
Toxunckoro CTaHOBHUKa.

Fox | Ceson Bcero JAd Q Ad, $Sad, & Sad Juv Sp
a0c. % aoc. % a0c. % aoc. % aoc. %
1993 | asrycr 10 100 | 4 | 40 4 40 2 20 0 0
2009 | MaaIo 2 100 | 0 0 0 0 0 0 2 | 100
OKTSIOpA
2018 | RoreH 27 100 | 4 |22] 13 48.2 8 | 206 | 0 0
1501021 5
KOHEI[
2020 | wmiomsi— | 58 100 | 7 |121] 38 65.5 9 | 155 | 4 | 67
aBryCT

2) Ca — «cyOanbnuka» — 4epeloBaHHE CYOaJIbIIMICKUX JYTOB, TOPHBIX OOJIOT M 3apociieit
KeIpoBOTO cTiIaHuKa (hoTo 6);

3) C — «cTimaHuk» — 3apociu KeApoBoro crianuka ((poto 7);

4) P — «pexu» — pycina pek u npupeynsie 3apociu ((poto 8);

5) lo — «moiiMeHHbIe JTyTa 1 00JI0Tay — MOWMEHHBIE JIyTa, 00JI0Ta, HAJICTHBIC MTOJISTHEI, a TAKKE
JpyTye OTKPHITHIC U MOTYOTKPBITHIE JOJUHHBIE OMOTOMBI, B TOM 4ncie Y 03ep ($hoTo 9);

6) n — «1onuHHBIE Jieca» — TMCTBEHHUYHBIE, €JIOBbIE U XBOWHO-MEIKOJIUCTBEHHBIE JOJTUHHBIE
neca (¢poro 10).

JlanHble O TIOKa3aTeNsX YMCIEHHOCTH 3BEPEeM TakKe aHAIM3UPOBAIMCH Pa3ACIbHO IS
KPYIHBIX BBICOTHBIX 3JIEMEHTOB peiibeda: BBICOKOTOPUI U CPETHETOPUHA.

®oto 6a. Cybanbsnuka (2-Ca) — cybanbnuiickue Jyra ¢ KypTHHaMU CTIaHUKA.
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®oto 66. Cybasbruka — KyCTapHUYKOBO-JIMIIAKHUKOBBIE TOPHBIE TYHJIPbI C KYPTHUHAMHU CTJIAHUKA.

®oto 7. 3apocnu keaposoro criaanuka (3-C).
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®oto 9. [loiimennslie nyra u 6o10ta (5-10) — BepxoBbs p. b. Tykcanu.
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®oto 10. {lonunHble neca (6-111) — aMcTBeHHUYHUK B gonuHe p. b. Tykcanu.

K «BbICOKOTOpBSIM» Ha paccMaTpUBaEMOW TEPPUTOPUM HAMHU YCIOBHO OTHECEHBI O€3JIeCHbBIE
rpeOHU XpeOTOB, CKIIOHBI, BOJOPA3/ISNIbl U IPEBHEICTHUKOBBIC IIUPKHA. OHU BKITIOYAIOT CIICTYIOIINE
TUIBI MecTooOuTanmii: 1) A — «anpnukan;2) Ca — «cybanbnukay; 3) C — «CTIaHUK». YKa3aHHbIE
MeCTOOOUTaHMsI B OCHOBHOM PacIoJIOkKeHbI B uarna3one BeicoT 1500-2100 m H.y.M. BC.

K «cpenneroppsiMm» Ha paccMaTpUBaeMOW TEPPUTOPUM HAMU YCIOBHO OTHECEHBI BBIpaKECHHBIC
pEYHbIC JTOJIMHBI M O3€PHBIC KOTIOBUHBI pacronoxeHHble Hike 1500 M. H.y.M. OHH BKIIFOYAIOT
clieylomue TUMbl MecTooOuTanwii: 4) P — «peku»; 5) Jlo — «OTKpeITBIE AOMMHBDY, 6) Jln —
«IOJIMHHBIE JIECaY.

PesyabTaTsl

Chedrcnviil 6Oapan. BONbIIMHCTBO BCTPEY CHEXHBIX OApaHOB OTHOCSTCS K BEPXHHUM I0sicaM TOp
QITBITUICKON 30HBI (A — «aJIBITUKa)» — alIbIIUICKIE JIyTa, TOPHBIE TYHAPHI, TOJIBIIBI, KYPYMBI, CKaJIbI).
B cyGanbnuiickoii 30He (Ca — «cybalbliuka» — 4epe/loBaHnue CyO0aTIbIMICKHUX JIYyTOB, TOPHBIX 0OJIOT
M 3apociieil KeIpOBOTO CTJIAHWKA) OBUIM OOHAPYXEHBI JIHMIIb CJIEAbl U TIOMET TOJICTOPOTOB.
Pacnpenenenue cHexHbIX OapaHoB Ha oOcieoBaHHON Tepputopun jetoM 2020 r. O6but0 KpaiiHe
HepaBHOMEpHBIM. [lo TmoTHOCTH HaceneHusi pe3ko Bbiaensercs rmiomanka Ne 1 — «upk 1-ro
nesoro nputoka b. Tykcanu». 31ech oTMedeHbl Hanbosbiee yucio Berped (N=40) 1 upe3BbIYaiiHO
BBICOKAs TUIOTHOCTH HaceneHus — 23.8 ocobeit/10 km? (Taba. 2). DTo CBSA3aHO C TeM, 4TO JaHHAS
yueTHas IUIOIIAJKa BKIIOYAET KPYMHBIM NPUPOIHBIN COJIOHEN, KOTOPbI aKTUBHO MOCEIaics
tosnctoporamu ¢ 23.07 mo 09.08 BrmrounTensHO (Tadm. 1).

CosloHell pacmojokKeH B 30HE IHMTaHUS IPABOrO HMCTOKA IEPBOTO JIEBOTO IPHUTOKA PEKU
b. Tykcanu. OH 00pa3oBaH PBHIXJIBIMU BYJIKAaHHYECKMMU OTJIOKEHHSIMH JI€BOrOo OOpTa JOJUHBI
KiIoya. B mouckax MuHEpaIbHON MOJKOPMKM CHEXHbIE OapaHbl TMOJTHOCTHIO YHUYTOXKUIH
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pacTUTENBHBIN MMOKPOB, BHIKONAB B CKJIOHE MHOXKECTBO HHUII M HeOospmmx nemep (dpoto 11),
0 CTeHaM OOJIBIIIMHCTBA W3 KOTOPBIX COYHMTCA BOJa. JlaHHBIA COJIOHEN MPEACTaBISAET ILEHTP
aKTUBHOCTH OapaHOB M OJHY M3 KIIOYEBBIX TOYEK IS MOMYIALUOHHON TpYyNIUPOBKH,
3aHMMaoIIel BoAocOopHbIe OacceilHbl BepxoBbeB pek 3esd u bonpmme Tykcanu. Cam cosonen u
npujeralomue K Hemy Tepputopuu (yderHsle mom@aaku NeNe 1-4) octpo HykmaeTcs B 0coOoM
oxpane. CpenHsisl TJIOTHOCTh HACEJICHWsT Ha 3THX IUIomaakax cocrtaBuia 11.3 ocobu/10 KM,
YTO MPUMEPHO COOTBETCTBYET MAKCHUMAJIBHBIM MOKA3aTeIsIM JUIsl LEHTPAIbHOW 4acTH TOKMHCKOTO
CranoBuka (Ilogonbckuit u ap., 2019). Yuernsie mmomanku NeNe 1 u 4, He BXoAsIIHUE B COCTaB
TokunHcKk0-CTaHOBOTO HAIIMOHAJILHOTO MAapKa, JOJDKHBI OBITH BKIIOYEHBI B €70 OXPAHHYIO 30HY MU
B coctaB HoBOH (enepansHoit OOIIT, mpoekTupyemoit Ha corpenenbHoi Tepputopuun PecryOmmku
Caxa (Skyrus). B Hactosiiee Bpems ydetHblie toiomaaku NeNe 1 u 4 oTHOCSTCS K I0T0-BOCTOYHON
YacTU PecIyOIMKaHCKOTO PECYpCHOro peseppara «BocTok».

Ha yuernsix mnomaakax NeNe 5-12, He rpanmvamux c¢ muomankoi Ne 1, rae pacnosiokeH
COJIOHEIl, CpelHss IUIOTHOCTh HACEJIEHUS TOJCTOPOroB Oblla INPUMEPHO B 5 pa3 HIKE, YEM Ha
yaactkax NeNe 1-4 — 2.3 oco6u/10 km? (tabm. 1). CpeaHss MIOTHOCTh HACETIEHHs JaHHOTO BH/IA IO
ueHTpanbHOi yactu TokumHckoro CrtaHoBHKa coctaBuia 7.2 ocobeii/10 KM> (y4eTHble TIIOUIAAKH
NeNe 1-12), Ho B 2020 r. oHa 6bIa TpUMepHO Ha 30% Hmke, uem B 2018 1. — 10.4 ocobeii/10 km?
(tabun. 3). M3meHunach U IOJIOBO3pAcTHas CTPYKTypa MOMYJSLUMOHHOW TpynnupoBku (Tabm. 4):
PE3KO CHU3MIIACH 0 B3pOocibix camIloB (¢ 22.2 — 40% o 12.1%); cyliecTBEHHO CHU3WIACH A0S
ceroseTkoB (¢ 20 — 29.6% no 15.5%).

JlonoTHUTENbHBIE CBEACHUS O MOKA3aTEeNAX YHCICHHOCTH CHEXHBIX 0ApaHOB IOJYYEHBI TPU
00paboTKe [JaHHBIX METOJOM Yy4yeTa Ha TPAaHCEKTaX HEeONpeAeIeHHOW MupuHbl (Talm. 2).
[T1OTHOCTh HAceJNEeHUs] TOJCTOPOTOB B BBICOKOTOPBSX OKa3ajach NMPHUMEPHO TaKOW JKe, KaK Ipu
ydyeTe Ha miomaakax — 7.5 ocobeit/10 km?. BaskHO, 4TO MapIIPyTHBIH y4eT IO3BOJIMJI OLEHHUTH
TUIOTHOCTh HACEJIEHUS] CHEXHBIX OapaHOB JJIsl BCeW LEeHTpanbHOUW yactu TokuHCcKoro CTaHOBUKA,
6e3 yueTa OMOTONOB; OHA cocTaBmia 4.5 0cobeii/10 k2.

RN L\l":b' )

®oto 11a. CHexxHbIe OapaHbl y Meniep KpymHOTo COJIOHIIA.
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®ot0 110. CHexHble OapaHbl Ha COJIOHLIE.

Huxuii cesepnviii onenv. OTMEUEHO 4 BU3YyalbHbIX HAOJIOJEHUS JUKUX CEBEPHBIX OJICHEH.
B anbnmiickoil 30He (A — «ajbliMKa» — QJIbIIUUCKHE Jyra, TOPHbIE TYHJIPbI, TOJbIBI, KYpPYMBI,
CKaJIbl) OHM He BcTpedanuch. B cyOampnmiickoit 3oHe (Ca — «cyOanmpnuka» — depeloBaHHE
CyOanbNUICKUX JYrOB, TOPHBIX O0JIOT U 3apociiell KEPOBOro CTIaHUKA) B palioHE MepeBana MexXAy
uctokamu pek 3ess u b. Tykcanu Obu10 yureHo 2 omneHs. [IMOTHOCTH HaceneHus TOrO BHIA B
BBICOKOTOphAX cocTaBmwia 2.0 ocobeit/10 km? (poro 12). B momMHHBIX OGHOTONMAax Takke OBLIO
YUTeHO 2 OJleHs TIPH IUIOTHOCTU HaceleHus 3.2 oco6u/10 km?. CpejHss MIOTHOCTh HACETEHHS B
LEHTPaJbHOW 4YacTW  HAIMOHaJdbHOro mapka u  TokuHckoro CTaHOBMKA  COCTaBWIIA
2.5 oco6eit/10 km? (Tabn. 2). Cyas no HamuM HabmogeHuaM B 1994, 2009 u 2018 rr., nokasarenu
YHICJIEHHOCTH COKXO€B (MECTHOE Ha3BaHHE JMKHX CEBEPHBIX OJIEHEH) Kak B 3alaJHOM, Tak U B
BOCTOYHOM yacTsax TokuHckoro CTaHOBMKa 3aMeTHO Bbllle. B 3amagHoil 4acTu mapka
MOMYJISIIMOHHAs TPYNIIUPOBKA JUKUX CEBEPHBIX OJIEHEH MOCTOSHHO IMOMOIHSIETCS 32 CUET OTKOJIOB
oT nomamHux ctaa. B Bocrounoit wactu OOIIT (paiion r. AIOMKaH) COKKOU aKTUBHO HCIOJB3YIOT
HE TOJIbKO CyOaNbIUKY M JOJHHBI PEK, HO U aJbIHHCKYI0 30HY (poTo 13). YuureiBas 3TH (akThl,
OOIIYI0 YUCIEHHOCTh JUKUX CEBEPHBIX OJIEHEH Ha TEPPUTOPUHM HAIMOHAIBHOTO MapKa MOYKHO
npeaBapuTesbHO oneHuTh B 700-800 ocobeit. [Ipu manmpHelmeM aeTaqTbHOM OOCIEIOBAHHH BCEH
0c000 0XpaHsIeMOM TEPPUTOPUH 3TA OLIEHKA MOXKET ObITh YTOUHEHA.

Bypuiii medseosr. OTMedeHO 3 BU3YaIbHBIX BCTpeUH OyphIx mMeaBezeil. J[Byx 3Bepel BHaeTU B
CyOambIMIICKON 30HE, OJHOIO — B PEYHOM gonuHe. B ropHoil TyHape Ha rpeGHe XxpeOTa 1o
Bojopazeny pek 3es u b. Tykcanu oTrMedeH momer KpymHOTO MeaBens. [IOTHOCTh HaceneHus
MeJBelsl B BBICOKOTOPhAX M CpefHeropbax coctaswia 0.2 ocob6u/10 km? (tabm. 2). O6uryio
YHCJIEHHOCTh Oyporo Me/iBe/is Ha TEPPUTOPUHU HAIIMOHATIBLHOTO MapKa MOXKHO IPUMEPHO OLIEHUTH B
50-60 ocoGeii. B ronapl 601b1I10T0 ypokas KEAPOBOrO CTIAHWKA BO BTOPOH IOJIOBHHE aBrycra —
TIEPBOI TIOJIOBUHE CEHTSAOPS YHCICHHOCTh MEBEIEH MOXKET ObITh 3HAYUTENHHO BhIIIE (PoTo 14).
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®oto 13. /lukre ceBepHBIC OJICHU HAa CHEXXHHUKE OJTU3 BEPIIUHBI . AIOMKaH.
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®oto 14. byprlii MeaBeab cpean 3apociiell KEAPOBOTo CTIaHUKA.

Oo0cyxaenne

CHM)KEHUE MIIOTHOCTH HACEJIEHUS M CYIECTBEHHBIE U3MEHEHUS I0JIOBO3PACTHON CTPYKTYpBI
MOMYJISIIMOHHON TPYNIUPOBKM LEHTpadbHOM yacTu TokuHCKkoro CTaHOBHMKA, BEPOSITHEE BCETO,
CBSI3aHbl C MHTCHCUBHOM TpodeilHOl O0XO0TOll Ha caMIOB CHEXHbIX OapaHoB (MexaBenes,
bennepckuii, 2019; IMomonbckuit u ap., 2019). B paiioHe paboOT MBI OOHAPYKHIIU TPU MECTa,
IJle MHOTOKPAaTHO O0YCTpauBaJINCh jareps Tpo(eHHbIX OXOTHHUKOB: /IBa — B palloHE BOAOpa3jena
pek 3es u b. Tykcanu, oquH — Ha niepeBajie HaJl CpeAHUM UCTOKOM p. CuBakThUISIK 1-i. [lo manHbIM
OIIPOCOB BEPTOJIETYMKOB, COTPYIHUKOB a3pOJAPOMHBIX CIIY>KO U OJICHEBOOB, MociueaHue 3-4 ronxa
(2016-2019 rr.) B uentpanpHoil yactu ToxmHCKkoro CTaHOBMKA BeJICS MHTEHCUBHBIM OTCTpeln
B3pOCTIBIX CaMIIOB CHEXHBIX OapaHOB HECKOJIBKMMU KOMaHJaMHU TpPO(EHHBIX OXOTHHUKOB.
Wx 3a0pocka u BEIOpOCKa MPOM3BOAMIACH C TIOMOIIBIO BEPTOJIETOB. 3a4acTyio ¢ OopTa BepToieTra
BEJICSI U OTCTPEJ JKUBOTHBIX. KOCBEHHBIM NOIATBEPKICHUEM JTOMY SIBISETCS HaXOJKa OCTAaHKOB
B3pOCJIOr0o camila OapaHa Mol KAMEHUCTOH OCHINbBIO, y Oepera o3epa, U3 KOTOPOro OepeT Hadaio
peka b. Tykcanu. Cyns mo pacrnoioXEeHUIO M COCTOSHUIO OCTaHKOB, MOTHMOIIMI 3Beph HE MOT
pa3OUTBCST Ha CKalmax WM OBITh KEpTBOW XHWIMHHKOB. CKopee Bcero, 3TO ObUI TMOTEPSHHBIA
MIOJIPaHOK I10CJIE BEPTOJIETHON OXOTHI.

Heob6xoauMo oTMETHTH, YTO MOCJEAHEE NECATHIIETHE JI00as 0XOTa Ha CHEXHBIX OapaHOB B
HneHTpasbHOW yacTh TokuHckoro CTaHOBHMKa He3akoHHA. OOWTaroUMi 3/1eCh PeNKUid IMOJABUI,
Oapan AmeHa, 3aHeceH B KpacHwie kauru Amypckoir obmactu (2009, 2020) u Axyrum (2003).
Kpome toro, paccmarpuBaemblii yuacTok CTaHOBOTO XpeOTa MmoiHOCThI0 BXoAauT B coctaB OOIIT.
B Amypckoit obmactu 31eck ¢ 2010 mo 2019 rr. pynkimorupoBan TOKMHCKUN 3aKa3HUK, KOTOPBIN
c koHuna 2019r. mpeobpa3oBan B TokuHCKO-CTaHOBOW HaIMOHAIBHBIA mHapk. B Skytuu Ha
paccMaTpuBaeMoOil TEpPPUTOPUU PACIIONOKEHBI PECYpCHBbIM pesepBaT «BocTok» U 3aKa3HUK
«bonbmoe Toko.
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Hammmu na6mronenus nmoareepknarot muenue H.K. JKenesnosa-Uykorckoro (2018) o Tom, uro
TpodeiiHas 0X0Ta Ha HEMHOTOUUCIICHHBIE YSI3BUMBIE MOMYIISALUN CHEKHOTO OapaHa MOXXET OBICTPO
IIPUBOJIUTh K BECbMA CYIIECTBEHHBIM HETaTHUBHBIM IIOCIEACTBUSM. 3a IOCIEAHHE TOblI JI0JIS
CaMLOB CHHU3WIACh B 2-3 pa3a, YTO BBI3bIBACT NAJACHUE PENPOAYKTUBHOIO IOTEHUMAIA
MOMYJSIMOHHOM TpynnupoBKu. [Ipu 3TOM BecbMma NOKa3aTEbHO HayaBIIEECsS YMEHBLIECHUE JOJH
CerojieTkoB. Jlius mnpenoTBpallleHHs pa3BUTHS OTMEUYEHHBIX HETaTUBHBIX TEHICHUUHA IO
KaracTpouyeckoMy clueHapuio (IMPOAODKEHHE CHUKEHHS JIOJMM B3pOCIBIX CaMIOB, IaJICHHE
PENpOYKIMOHHOIO MMOTEHIMaja TPYIIUPOBKH, 3HAYUTEIbHOE CHUKEHUE JIOJIU CErOJIETKOB, PE3K0Oe
Ma/ICHUE YHCICHHOCTU CHEXXHBIX 0apaHOB) HEOOXOAMMa CIeIalibHasi OXpaHa y4yacTKOB, Haubosee
BAXHBIX JUIS MOMYJSIHMOHHOM rpynnupoBku. I[lo pesynbraraM Hamumx HaOMIOIEHUN YxKe
OpraHu3oBaHa 0a3za JUIsl PEryJiipHOro JEKYypCTBa FOCHHCIEKTOPOB (C KOHIIA Mas MO CEpEAMHY —
KOHEI[ OKTs0psi) B paiioHe KpymHOro cojoHua (ydetHas Iwiomanka Nel u mpuieraromnue
Tepputopun). Takxe HE0OOX0IMMO CO3/JaHUE OXPAHHOM 30HBI HAIIMOHAJIBHOTO MapKa U yUPEKICHUE
denepanbaoit OOIIT Ha conpenenbHO# TeppuTopun SIKyTHU.

[TomrMO OpakOHBEPOB CHEXXHBIM OapaHaM yrpo’KalOT XUIHUKU: B IEPBYIO Ouepellb, Oypblid
MeZBeIb — HanboJiee MHOTOYMCIICHHBIN U3 KPYIMHBIX IUIOTOSIHBIX 3BEped HAIlMOHAIBHOTO MapKa.
[lo naHHBIM OINPOCOB MECTHBIX OJIEHEBOJOB, MEIBEAM MOTYT IEJICHAIIPaBICHHO pa3bICKUBATh
HOBOPOXKJEHHBIX STHAT. DPGHEKTUBHOCTh TAKMX OXOT HEM3BECTHA, HO THOENb YacTU STHAT BECHOM
OT MEIBENIC HE BBI3BIBAET COMHEHHMU. JIeTOM MeaBenu, BUAMMO, HE MPEICTABISIIOT pPEalbHOU
OMACHOCTH [Isl BCEX BO3PACTHBIX I'PYMHH TOJCTOPOroB. OO 3TOM rOBOPUT TOT (akT, U4TO 3a TPU
Hemenn HaONrofeHUit He OBUIO OTMEYEHO HH OJHOTO IOJXOAa MelBeAed K HMHTEHCHBHO
nocemaeMomy OapaHamu coyioHIly. Ha rpeGHe oTpora BoOAOpa3feNbHOTO XpedTa MEXIy
Oacceiinamu pek 3es u b. Tykcanu oOHapyXeH cTapblii TOMET BOJIKA C 3UMHEH IIEPCThIO0 CHEXKHOTO
O6apana. HeoOXoauMoO OTMETHTH, YTO YHCIEHHOCTh BOJKA B BBICOKOTOPHSX LIEHTPAIBbHOM 4YacTU
Tokunckoro CraHOBHKA HeEBelIMKa. BepodTHO, 3TOT XMIIHUK 37€Chb IOCTOSIHHO HE OOMTaer,
coBepiias 0oJiee WK MEHEee PeryssipHbIE 3aX0/Ibl.

[IpocTpancTBeHHOE pacrpesiesieHHe ToJCTOporoB Ha TokuHCKOM CTaHOBHKE KpaitHe
HepaBHOMEpHO. OueBHIHO, YTO IUIOTHOCTh HAaCEJIEHHs 3TOr0 BHJAa B ONTHMAJbHBIX OHMOTOMax
nenTpanbHoil wactu Tokunckoro CranoBuka (7.2-10.4 oc./10 kM?) 3HAUMTENHLHO BBIIIE
oTMeueHHoOl Ha 3amanHoit (1.3 oc./10 xM?) u BocTouHoO#H (2.2-2.6 oc./10 km?) mepudepun >Toii
ropHoi ctpansl (Tabia. 3). MakcumanbHasi IIIOTHOCTh HAaceIeHUs 3auKCUpOBaHa il TEPPUTOPHI
c HauOoJblIel pacuwIeHEHHOCThIO penbeda, NpeleTbHbIMH BBICOTAMH W OOMJIMEM CKalbHBIX
Y4aCTKOB.

OCHOBBIBasCb HAa OTMEUEHHBIX OCOOEHHOCTSAX HCIIOJIb30BAaHUSI MECTOOOMTaHWH, MOXKHO IaThb
[IPEIBAPUTENIBHYIO OLIEHKY YHCIEHHOCTH TOJCTOPOroB Ha TeppuTopuu TokuHcko-CTaHOBOTO
HaIMOHAJIBHOTO Mapka. Ilnomanb OCHOBHBIX OMOTONOB CHEXXHBIX OapaHOB (Oe3i1ecHas anbnuicKas
30Ha, cyOanbIUiiCKue JIyra, peAKoJechsl U BEPXHAS 4acTh MOsica KEJPOBOTO CTIAHMKA) COCTABIISIET
0k010 50 Thic. ra. (500 kM*). 30Ha MOBBIIIEHHOM MIOTHOCTU HACEJIEHHS HA TOJICTOPOrOB Ha 3amajie
Ha4yMHAeTcs OT UCTOKOB peku bonbmoit Orop. Ha BocToke oHa 3axBaThIBaeT OacceiiH UCTOKOB 3en
BIUIOTb 10 YyCTbsl peku Tac-bamaran, a taxxe ropHbeli MaccuB «losen Tac-bamaran»
C MPUJIETAIOLINM Y4acTKOM IpaBoOepekHoi yactu OacceitHa peku Jlyda (3eiickas). [lo cBegenusm
10.A. lapmana (ycTHOE coolieHue), mpoBoausiiero getoM 1991 r. 3oomorudeckre HaOMIOACHUS B
parione mepeBasna Tac-bamaran, cHexHbie OapaHbl 31eCh OBUTM OOBIYHBI, a MECTaMH —
MHOTOYHCIICHHBI. YYHUTHIBast 3Ty UH(YOPMAIIUIO, MOXKHO MPEINOI0KUTh, YTO 30Ha MaKCUMaJIbHON
IJIOTHOCTHU HaceJIeHHs ToIcToporos (7.2-10.4 ocobeit/10 kM? XapakTepHBIX MECTOOOMTAHUIA) UMEET
miomans npumepHo 10 Teic. ra (100 km?). B 2018 1. Tam o6uTano okono 100 cHeXHEIX 6apaHoB, B
2020 r. — okonmo 70. [ndg OpPUEHTHPOBOYHOTO OMNPEACICHUS YHUCIEHHOCTH HAa OCTaJbHOU
TEPPUTOPUN HCIOJIB3YEM CPEIHIOI0 IUIOTHOCTH HACENEHHA 10 ToJaM, IOJYYEHHYI0 METOJOM
perucTpanyu Ha y4éTHeIX maomanax — 4.1 oc./10 km? (Tabun. 4). OGNyl YHCIEHHOCTh CHEXHOTO
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Oapana Ha Tepputopuu TokumHCKO-CTaHOBOTrO HanuoHanbHOro mapka B 2020 T. MOXXHO OIIEHUTH
npumepHo B 250 ocobGeit. B 2018 r., mo Hamemy MHeHHIO, 37ech odutano okoio 300 GapaHOB
(ITomonbckuit u ap., 2019).

3akiiroueHue

Hamm wuccnenoBaHusi CBHAETENBCTBYET O OJArompHUATHBIX YCIOBHUSIX CYIIECTBOBAaHUS Ha
tepputopun ToknHCKO-CTaHOBOrO HAIlMOHAJIBHOI'O MapKa CHEXHBIX OAapaHOB, AMKUX CEBEPHBIX
onieHeil u OypbIXx MenBeaeil. UMCIeHHOCTh 3TUX KPYMHBIX MIICKONHUTAIOIIMX B IMpejaenax AaHHON
OOIIT mpenBapuTenbHO OICHHMBAETCA cieayromuM odpazoM: 250-300 cuexnbix Oapanos, 700-
800 nukux ceBepHbIX oneHed, 50-60 Oypbix MenaBened. OmHAKO TPU ITOM CIEAYyEeT OTMETUTH
YBEIIMYECHUE TOTEHIMAJIbHBIX PUCKOB I TOMYJISLUU CHEXHBIX OapaHOB. DTO CBSA3aHO C
MHTEHCU(pUKAMEH aHTPOMOTeHHON AedaTeabHOCTH. B HemocpeacTBeHHON OIM30CTH OT OCHOBHBIX
MECTOOOMTAHUN TOJICTOPOTOB TPOUCXOAUT OBICTPOE pPa3BUTHE JOPOKHO-TPAHCIIOPTHOM CETH,
MHTEHCU(UKAIUs AOOBIYM TOJE3HBIX MCKOMAEMbIX W paclIUpeHue Jjeco3aroroBok. Hapacraer
WHTCHCUBHOCTh TPO(EHHOW OXOTHI Ha TOPHBIX KOIBITHBIX, OT KOTOPOW YK€ CTpaaaer
MONYJSLMOHHAS TPYyHNIUPOBKAa TOJCTOpOoroB TokmHckoro CTaHOBHMKAa — HapyllaeTcs ee
MOJIOBO3PACTHOM COCTaB. Y’K€ OPraHM3yeTcCsl CIEeNMalIbHAs OXpaHa KIIOYEBBIX MECTOOOMTaHUM
TOJICTPOTOB, B IIEPBYIO OYepeb KPYITHBIX CONOHIIOB. Kpome Toro Heo0XoaumMo co3aanne OXpaHHOU
30HBI HAIIMOHAJIBHOTO Mapka W yupexzaenue ¢enepansroii OOIIT Ha compenensHoi TeppuTOpUn
Sxyrun. Coxpanenue 6apanos Aiena B [Ipuamypbe nmotpedyer o0muX yCHIni TOCy1apCTBEHHBIX
IIPUPOJOOXPAHHBIX  CTPYKTYP,  YYEHbIX, OKOJOTMYECKOW  OOLIECTBEHHOCTH U  JIPYIHX
HeOe3pa3MMuHBIX Jroel Beero [lpuamypsbs.

bnazooapnocmu. ABTOpbl OnaronapAt AUpEeKTOpa 3eHCKOTro rocylapCTBEHHOTO 3allOBEIHUKA
C.IO. Urnarenko 3a momous B opranuzauuu skcneaunmii 2009, 2018 u 2020 rr; pyKoBOACTBO
HansHeBocTouHOro oTAeneHusi Bcemupuoro ¢donma nukoit npupoast (WWF) 3a ¢dunancoByro
noanepxkky oskcneauuuid 2009 u 2018 rr. Mbl Takke NpHU3HATENbHBI KalopaMm 3BEHKHICKOM
ponoBoit o6mumubl «HOkT» (Poguuk) mutputo KonecoBy, Anexcannpe KpacukoBoit u Eropy
TpudoHOByY 32 HEOLIECHUMYIO TOMOIIb NPU MPOBEAECHHUHU IT0JIEBBIX padoT B 2018 .

Qunancuposanue. Pabota BbmonHeHa mo teme HUP ¢dynmameHTanpHBIX HCCIeaOBaHUN
NBII PAH 3a 2021 r. «MogenupoBaHue U NpOrHO3UPOBaHKE MPOILIECCOB BOCCTAHOBJICHUS KaueCcTBa
BOJA M DKOCHCTEM IIpH PAJIMYHBIX CLEHApUAX HW3MEHEHUH KiIuMaTa M aHTPOINOrE€HHOU
nestenbHocTH»  (Ne 0147-2018-0002), Ne rocynmapctBeHHoit — peructpauun  AAAA-A18-
118022090104-8.
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The Toko-Stanovik National Park covers about 257 thousand hectares. It was established in the end of
2019 in the north of Amur Region, next to where its boundary meets Yakutia and Khabarovsk Krai.
This territory is highly important for preservation of Ovis nivikola alleni Matschie, 1907, which is a
rare and insufficiently explored subspecies of bighorn sheep, listed in the Red Data Books of Amur
Region and Yakutia. In the Amur territory they inhabit a relatively narrow area of 5-15 km of the
Toko-Stanovik highlands (the eastern part of the Stanovik Ridge) that stretches along the northern
boundary of the region, from the Okonon River source in the west to the Maya River source in the
east. Moreover, the bighorn sheep are common species on the Dzhugdyr Ridge, from the Ayumkan
River source (right inflow of the Maya River) to the Bolshiye Inagli and Lucha Rivers sources (left
inflows of the Kupuri River; Podolskiy et al., 2009). The most of the bighorn sheep’s population in the
Amur Region can be found within the national park. Information on their spatial distribution,
abundance, sex and age that we present in the article was obtained during four expeditions in 1993,
2009, 2018 and 2020. The main part of this work is based on the data for July-August 2020, when
along with the data on bighorn sheep we collected some for the wild reindeer and brown bear. The
results of our observations generally indicate the conditions of the national park territory are favorable
for bighorn sheep, reindeer and brown bears. Within this specially protected nature area, according to
our estimations, the animals’ number is as follows: 250-300 snow sheep, 700-800 reindeer, 50-60
brown bears. However, we should note that the potential risks for the sheep population are increasing
due to intensifying anthropogenic activities. A quick development of road system, mining and
lumbering activities take place close to the main habitats of bighorn sheep. Trophy hunting intensifies,
damaging their population in the Toko-Stanovik region; we have already registered a decrease in the
amount of adult males and young sheep. To preserve this population group a special protection of the
sheep’s key habitats is organized, primarily of the large salt licks. Besides, it is necessary to create a
protected zone of the national park and establish a specially protected federal area in the adjacent
territory of Yakutia.
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The Toko-Stanovik National Park was established in December 20, 2019. This new specially
protected natural area covers 257 thousand hectares in the north of Amur Region, next to where its
boundary meets Yakutia and Khabarovsk Krai. This territory is highly important for preservation of
a snow (bighorn) sheep, the subspecies of which (Ovis nivikola alleni Matschie, 1907) inhabits the
Toko-Stanovik and is listed in the Red Data Books of Amur Region (2009, 2020) and Yakutia
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(2003). Snow sheep are the most insufficiently explored ungulates of Amur Region. Most of the local
population is gathered within the National Park (Podolskiy et al., 2019).

In the Aral Region the bighorn sheep inhabit a relatively narrow area of 5-15 km of the Toko-
Stanovik highlands (the eastern part of the Stanovik Ridge) that stretches along the northern
boundary of the region, from the Okonon River source in the west to the Maya River source in the
east (Gotvansky, Podolskiy, 2000). Moreover, they are common species on the Dzhugdyr Ridge, in
the territory stretching from the Ayumkan River source (right inflow of the Maya River) to the
Bolshiye Inagli and Lucha Rivers sources (left inflows of the Kupuri River; Podolskiy et al., 2009).
A complex terrain with a lot of rocky areas, alternating with alpine vegetation, provides favorable
conditions for these particular mountain ungulates. However, the shortage of feeding sources during
winter, as well as the sheep’s specific way of defense in response for possible disturbance from
people and predators, significantly limit their choice of biotopes (Fil, Mosolov, 2010).

In the recent years the negative anthropogenic impact on the population of bighorn sheep has
been continuously increasing. The western part of the Toko-Stanovik is intersected by the Ulak-
Elga railway and highway, which make it possible for cross-country vehicles to intrude into the
sheep’s habitats. In Yakutia to the north there is the Elga coal deposit, developing since 2000. From
the southwest the sheep’s habitats are approached by forest cutting activities. In the east there is a
large geological exploration of the nickel deposit (the Ayumkan River mouth and the Kun-Manye
River basin) about to be completed, after which its development should start. The rapidly growing
popularity of trophy hunting for mountain ungulates in Russia has become a serious problem as
well (Zheleznov-Chukotsky, 2007). Meanwhile, due to the remote dislocation and hard accessibility
of the habitats, it is not yet possible to provide full protection of the sheep’s population in the Amur
Region.

To guarantee an effective protection it is necessary to have sufficient information about the
bighorn sheep’s distribution, number, areas of their maximum population density and their specific
ecology. In this work we present the census data for the bighorn sheep of the Toko-Stanovik, which
was obtained during four expeditions with the help of the Zeya Nature Reserve crew in 1993, 2009,
2018 and 2020. In 2020 we have additionally collected data on other animals’ number for such
large mammals as wild reindeer (Rangifer tarandus Linnaeus, 1758) and brown bear (Ursus arctos
Linnaeus, 1758).

Materials and Methods

The data presented in the article on the abundance, sex and age composition of snow sheep
were collected in 1993, 2009, 2018 and 2020. In August 1993 we monitored the area of Mount
Ayumkan. Nowadays this territory lies within the eastern part of the National Park. During
September and early October 2009 our observations took place to the east of Lake Okonon, at the
western border of the sheep’s (Ovis nivikola alleni Matschie, 1907) range, where the current
northwestern border of the National Park and the border of the “Vostok™” resource reservation
(Yakutia) meet. In 2018 and 2020 we monitored the watershed of the upper reaches of the Zeya and
B. Tuksani Rivers in the central part of the sheep’s range.

The main part of the data was obtained from 23.07.2020 to 21.08.2020 inclusively.
We monitored the area round the sources and upper reaches of the Zeya and B. Tuksani Rivers in
the territory of the Toko-Stanovik National Park in Amur Region and in its adjacent territory of the
“Vostok” resource reservation in Yakutia. Our main aim was to record the numbers, sex and age
composition of bighorn sheep using the method of visual observations. We have also collected data
on the wild reindeer and brown bear along the way.

Census on the plots. Our main method to determine the density of the bighorn sheep’s
population was visual registration, carried out on the census plots in the openings of slopes and
ridges. It was based on N.K. Zheleznov-Chukotsky’s methodology (1994). We used it in the Toko-
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Stanovik in 2020 as follows: we selected 12 plots (Fig. 1) after defining their areas on a topographic
map at a scale of 1:100000, without taking the relief into account. These plots are described below.
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Fig. 1. Location of census plots (1-12) on the topographic map of Toko-Stanovik (east part of the
Stanovik Ridge), Scale 1:100000.

Census plot No. 1. Cirque of the 1% left inflow of the B. Tuksani River (including the main
natural salt lick) — 73 ha.

Census plot No. 2. Cirque of the Zeya River source — 141 ha.

Census plot No. 3. Cirque of the left source of the 1% Sivaktylyak River — 196 ha.

Census plot No. 4. Cirque of the 2" left inflow of the B. Tuksani River — 166 ha.

Census plot No. 5 (multiple censuses). Cirque of the 1% right inflow of the B. Tuksani River —
197 ha.

Census plot No. 5" (single census). Cirque of the 1% right inflow of the B. Tuksani River with
the adjacent territory — 508 ha.

Census plot No. 6. Slopes of the right bank of the B. Tuksani River (from the 1* right inflow to
the mouth of the left bank inflow of the Perevalny Spring) — 101 ha.

Census plot No. 7. Cirque of the left bank source of the Perevalny Spring — 77 ha.

Census plot No. 8. Cirque of the left inflow of the Perevalny Spring — 79 ha.

Census plot No. 9. Cirque of the right source of the 1% Sivaktylyak River — 235 ha.

Census plot No. 10. Slopes of the right bank of the middle source of the 1% Sivaktylyak River —
109 ha.
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Census plot No. 11. Slopes of the left bank of the middle source of the 1 Sivaktylyak River — 93 ha.

Census plot No. 12. Slopes of the right bank of the Perevalny Spring — 62 ha.

We examined the plots both from the separate observation sites and during our routes. The main
requirements for sites and routes are as follows: they should have the widest possible viewing angle
and fine lighting, and provide the relative ease and safety of the movement for the researchers
without any special climbing equipment. Most of those sites were located in the upper reaches
(mainly treeless) of river valleys, relatively gentle passes and easily practicable ridge crests.
We started our observations at 5-6 in the morning (when the sheep were the most active) and ended
them at the end of the route, or after the dusk (if the census was started from a stationary
observation site). The plots were inspected every 15 minutes with binoculars of 8x and 10x
magnification, with anti-reflective coating. Moreover, they were also recorded with cameras,
equipped with long-focus lenses, so, in that case, the number, sex and age of the animals were
specified according to the photo-results. The inspections took place only when the entire plot was
free of clouds or fog. The census on most plots was carried out multiple times over several days.
To calculate the population density we used the total number of individuals, encountered within the
plot for the entire period of census, as well as the plot area, multiplied by the number of census
days. The results for bighorn sheep for 2020 are presented in Table 1.

Considering that most of the animals were observed from a distance of more than 500 meters,
we limited ourselves to three classifications in order to avoid any mistakes: 1) adult males,
2) females with young animals of 1-2 years old, 3) I-year-old lambs. The “adult males”
conditionally included all male individuals over 2 years old that could be distinguished at any
distance. The “females with young animals” included not only the adult females and males, but also
the young ones of 1-2 years old (Photo 1-4). The data on their sex and age structure are presented in
Tables 3 and 4.

Additionally, while moving along the open slopes and ridges, we counted the large mammals
visually by their encounters on the transects of indefinite width. Aside from the bighorn sheep, this
method included the wild reindeer and brown bears. The width of a census strip was determined for
each species by their average detection distance. The obtained data were analyzed separately for the
“high mountains”, “middle mountains” and the entire territory of our research (Table 2).

Biotope differentiation of the surveyed territory. To obtain the initial information on the
distribution of large mammals in the biotopes, as well as to provide convenience of data collection
and processing, we distinguished the main types of habitats. Each of them received a serial number,
a letter and a conditional name.

1) A — «alpica» — alpine meadows, mountain tundra, bald mountains, stone runs, rocks (Photo 5).

2) Sa — «subalpica» — alternating subalpine meadows, mountain bogs and bushes of dwarf pine
(Photo 6);

3) D — «dwarf pine» — bushes of dwarf pine (Photo 7);

4) R — «riversy — river mouths and riverside bushes (Photo 8);

5) F — «floodplain meadows and bogs» — floodplain meadows, bogs, icy clearings and other
open and semi-open valley biotopes, including those around lakes (Photo 9);

6) V — «valley forests» — larch, spruce and fir-small-leaved valley forests (Photo 10).

Data on the indices of the animals’ number were also analyzed separately for large high-altitude
elements of terrain, such as high and middle mountains.

The “high mountains™ of the studied territory conventionally include the treeless ridge crests,
slopes, watersheds and ancient glacial circuses. The following habitats are common for this type:
1) A — “alpica”, 2) Sa — “subalpica”, 3) D — “dwarf pine”. They are mainly located in the 1500-
2100 m above sea level range. The “middle mountains” conventionally include the pronounced
river valleys and lacustrine basins, located below 1500 m above sea level. The following habitats
are common for this type: 4) R — “rivers”, 5) F — “open meadows”, 6) V — “valley forests”.
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Table 1. Population indices, age and sex composition of the snow sheep on the census plots around the inflows and upper reaches of the Zeya and
B. Tuksani Rivers.

Days of P (ind./ Sex, age
No. Plots Sha) | census | ZS @) | NGd) 4 y5hne) | gag | 7 ADPSad | 0o
J Sad
- m - p—
| Cirque o.f the 1‘ left 1nﬂoyv of the B. Tul.csam River 73 73 1679 40 33 0 13 7 0
(including the main natural salt lick)
2 Cirque of the Zeya River source 141 5 705 1 1.4 0 1 0 0
3 Cirque of the left source of the 1% Sivaktylyak River 196 6 1176 5 4.3 0 3 2 0
4 Cirque of the 2™ left inflow of the B. Tuksani River 166 3 498 2 4.0 0 1 0 1
1-4 Plots near the main natural salt lick 576 - 4058 48 11.3 0 38 9 1
: R p—
5 Cirque of the 1* right ¥nflow of the B. Tuksani River 197 10 1970 4 0 4 0 0 0
(multiple censuses)
; TR p—
5 Cirque (')f the 1 .rlght 1nﬂ0W of thf: B. Tuksani River 508 | 508 3 5.9 3 0 0 0
with the adjacent territory (single census)
Slopes of the right bank of the B. Tuksani River
6 | (from the 1* right inflow to the mouth of the left bank inflow | 101 2 202 0 0 0 0 0 0
of the Perevalny Spring)
7 Cirque of the left bank source of the Perevalny Spring 77 2 154 0 0 0 0 0 0
8 Cirque of the left inflow of the Perevalny Spring 79 2 158 0 0 0 0 0 0
9 Cirque of the right source of the 1* Sivaktylyak River 235 2 235 1 43 0 0 0 1
Slopes of the right bank of the middle source
10 of the 1* Sivaktylyak River 109 2 218 0 0 0 0 0 0
Slopes of the left bank of the middle source
1 of the 1** Sivaktylyak River 93 2 186 2 108 0 0 0 2
12 Slopes of the right bank of the Perevalny Spring 62 2 124 0 0 0 0 0 0
5-12 Plots with minimal sunlight 1461 - 3755 10 2.4 7 0 0 3
1-12 Total 2037 - 7813 58 7.2 7 38 0 4
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Table 2. Results of the large mammal censuses, carried out by the physical encounters during the routes around the sources and upper reaches of the

Zeya and B. Tuksani Rivers.

Species
Habitats |[XLm, Snow sheep Wild reindeer Brown bear
Terrain types / total Lo aver., |S, area| P, popula- Lo aver S, area | P, popula- Lo aver., | S, area | P, popula-
clements | LM route |route| | average | of the tion S| averase | 0T the tion 5| average | of the tion
length  |length| 2| detection | census | density | -2 detecti%) | census | density | detection | census | density
(km) (km) | Z| distance | zone (ind./ 7| distance )| Z°ne (ind./ | Z| distance | zone (ind./
(m) (km?) | 10 km?) (km?) | 10 km?) (m) (km?) | 10 km?)
1.
“Alpica”:
mountain
High tundra, stin/e
Mountains: | > FOKS
. : 46.5
ridge
s |
watersheds Ss?lgziplif;:
, P 102.0 | 58 751 76.6 7.5 2 100 10.2 2.0 2 800 81.6 0.2
meadows and
saddleback
tussocks of
s from dwarf pine/
1500 m to ; 41;
2100 m :
above sea
3.
level
“Dwarf
pine»: bushes
of dwarf
pine/ 21.0
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Table 2 continuation.
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Terrain
elements

Habitats
types /
Lm, route
length
(km)

4. “Rivers”:

XLm,

Species

total

Snow sheep

Wild reindeer

Brown bear

route
length
(km)

N, ind.

averag

(m)

Lo aver.,

detection
distance

S, area
e | of the
census
zone
(km?)

P, popula-
tion

density
(ind./

10 km?)

N, ind.

Lo aver.,
average
detection
distance (m)

S, area
of the
census
zone
(km?)

P, popula-
tion

density
(ind./

10 km?)

N, ind.

(m)

Lo aver.,
average
detection
distance

of the
census
zone
(km?)

S, area

P, popula-
tion

density
(ind./

Middle
Mountains:
river
valleys and
lacustrine
basins
below 1500
m above
sea level

mouths and
riverside
bushes/ 9.0
5.
“Floodplain
meadows
and bogs”:
meadows,
bogs, icy
clearings/
17.0
6.
“Valley
forests™:
larch,
spruce and
fir-small-
leaved
forests/ 44.0

Total

70.0

172.0 | 58

751

129.2

90

6.3

3.2 1

600

42.0

10 km?)

0.2

4.5

95

16.3

2.5 3

733

126.1

0.2
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Photo 1. Adult male of Ovis nivikola alleni Matschie, 1907 in the region of Ayumkan Mountain.

Photo 2. Female snow sheep gives a warning signal by hitting a rock with her hoof.
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Photo 3. Female snow sheep with a last year yeanling, walking through the watershed of the Zeya
and B. Tuksani Rivers sources.

Photo 4. Female snow sheep with a yeanling round the Tas-Balagan Passing.
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Photo 5a. Alpica (1-A) — mountain tundra with grass and dwarf bushes.

Photo 5b. Alpica — bald mountains and rocks along the crests.
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Photo 5c. Alpica — grassy mountain tundra.

Table 3. Population density of the snow sheep in the areas of the Toko-Stanovik during different
years, according to the censuses carried out in the plots (specific open and semi-open biotopes).

Part of the . . Population
. . . Individuals .
Year| Season mountainous Geographical locations found density
area (ind./1000 ha)
Around the sources of the
Ayumkan River (Ayumkan
1993|  August Eastern Mountain; watershed of the 10 2.2
Ayumkan, Lucha (Zeiskaya),
Sargakanda and Idyum Rivers)
Perevalnoe Lake (watershed of
September — the Solokit, Bolshie and Malye
2009 Early Western Tuksani Rivers); watershed of 2 1.3
October the Malye Tuksani, Malyi and
Sredniy Okonon Rivers
Basin of the upper reaches of
the B. Tuksani and Zeya
Second half Rivers (sources of the Oyur
2018 of July Central River; watersheds of the 27 10.4
B. Tuksani, B. Okonon and
1** Sivaktylyak Rivers)
Late July — Around the sources and upper
2020 August Central reaches of the Zeya and 58 7.2
B. Tuksani Rivers
Average values Central 8.7
Average values | National Park 4.1
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Table 4. Indices of the sex and age structure of the snow sheep’s population in the Toko-Stanovik.

Total JAd | O Ad, 0Sad, d Sad Juv Sp
Year Season abs. % abs. % abs. % abs. % abs. | %
1993 August 10 | 100 | 4 | 40 | 4 40 2 | 20 | 0] o
2009 | Early October | 2 | 100 | 0 | 0 0 0 0o | 0o | 2 |100
2018 | Late July 27 | 100 | 4 |222] 13 482 | 8 |296] 0 | 0
2020 | Lateduly—= 1 se Fg0 | 7 121 38 655 | 9 |155| 4 |67
August

Photo 6a. Subalpica (2-Sa) — subalpine meadows and tussocks of dwarf pine.

Results

Snow sheep. Most of the encounters were registered in the upper belts of the mountains in the
alpine zone (A — “alpica”: alpine meadows, mountain tundra, bald mountains, stone runs, rocks). In
the subalpine zone (Sa — “subalpica”: alternating subalpine meadows, mountain bogs and bushes of
dwarf pine) we found only their traces and droppings. The bighorn sheep’s distribution in the
studied area in the summer of 2020 was highly uneven. The plot No. 1 (cirque of the 1% left inflow
of the B. Tuksani River) was the most populated one with the greatest number of sightings (N=40)
and the highest population density of 23.8 ind./10 km? (Table 2). This happened due to the plot
having a large natural salt lick, which was actively visited by bighorn sheep from 23.07.2020 to
09.08.2020 inclusively (Table 1).
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Photo 6b. Subalpica — mountain tundra with dwarf bushes, lichen and tussocks of dwarf pine.

Photo 7. Bushes of dwarf pine (3-D).
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Photo 9. Floodplain meadows and bogs (5-F) — upper reaches of the B. Tuksani River.
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Photo 10. Valley forests (6-V) — larch forests in the valley of the B. Tuksani River.

The salt lick is located near the right source of the first left inflow of the B. Tuksani River. It is
formed by the loose volcanic deposits of the left side of the inflow valley. In their search for
mineral nutrition, the bighorn sheep have completely destroyed the local vegetation cover by
digging too many holes and small caves inside the slope (Photo 11), the walls of which now ooze
with water. This salt lick is the center of sheep’s activity and one of the key areas for their
population group that occupies the catchment basins of the upper reaches of the Zeya and Bolshiye
Tuksani Rivers. The area itself and its adjacent territories (plots No. 1-4) are in dire need of special
protection. The average population density at these plots is 11.3 ind./10 km?, which roughly
matches the maximal indices for the central part of the Toko-Stanovik (Podolskiy et al., 2019).
The plots No. 1 and 4 outside the Tokinsko-Stanovoy National Park should be included in its
protected zone, or in the new specially protected federal natural area which is being designed on the
territory of the Republic of Sakha (Yakutia). Currently, these plots belong to the southeastern part
of the republican resource reservation “Vostok™.

On the plots No. 5-12 that do not border on the plot No. 1, where the salt lick is located, the
average population density of the bighorn sheep is 2.3 ind./10 km? which is almost 5 times lower
than it is on the plots No. 1-4 (Table 1). The average density of this species in the central part of the
Toko-Stanovik is 7.2 ind./10 km? (plots No. 1-12), which is almost 30% lower than
10.4 ind./10 km? in 2018 (Table 3). The age and sex structure of this population changed as well
(Table 4): the amount of adult males decreased from 22.2% to 12.1%, the amount of lambs dropped
significantly from 29.6% to 15.5%.

An extra information on the population numbers of bighorn sheep was obtained after processing
the data from the transect census (Table 2). Their population density in the high mountains was
7.5 ind./10 km?, which is approximately the same with the values from the plots. It is important to
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note that the route monitoring made it possible for us to estimate the population density of bighorn
sheep for the entire central part of the Toko-Stanovik, without taking the biotopes into account; it
turned out to be 4.5 ind./10 km?.

Photo 11b. Snow sheep at the salt lick.
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Wild reindeer. Four visual encounters of this animal were registered in total. None were found
in the alpine zone (A — “alpica”: alpine meadows, mountain tundra, bald mountains, stone runs,
rocks). In the subalpine zone (Sa — “subalpica”: alternating subalpine meadows, mountain bogs and
bushes of dwarf pine) around the passing between the sources of the Zeya and B. Tuksani Rivers we
counted 2 animals. The population density in the high mountains was 2.0 ind./10 km? (Photo 12). In
the valley biotopes we also found 2 of them, with the density being 3.2 ind./10 km?. The average
population density in the central part of the National Park and Toko-Stanovik was 2.5 ind./10 km?
(Table 2). According to our observations in 1994, 2009 and 2018, these indices are significantly
higher in the western and eastern parts. In the western part of the park the population group of wild
reindeer is constantly increasing at the expense of stray farm reindeer. In the eastern part (around
Ayumkan Mountain) they actively visit the subalpine zone and river valleys, as well as the alpine
zone (Photo 13). This lets us preliminarily estimate the total number of wild reindeer in the National
Park as 700-800 individuals. With further detailed observation of the entire specially protected
natural area, this value can become more precise.

Brown bear. We registered 3 visual encounters. Two animals were sighted in the subalpine
zone, and one was found in the river valley. In the mountain tundra on the crest along the watershed
of the Zeya and B. Tuksani Rivers we found the droppings of a large bear. The population density
in the high and middle mountains was 0.2 ind./10 km? (Table 2). The total number of brown bears
in the territory of the National Park can be approximately estimated as 50-60 individuals. During
the years with plenty of pine nuts from the second half of August to the first half of September the
amount of bears can be much higher (Photo 14).

Photo 12. Reindeer in the subalpica near the Tas-Balagan Passing.

Discussion

The decreasing population density of snow sheep and significant changes in the age and sex
structure of their population group in the central part of the Toko-Stanovik are likely to be the result
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of an intense trophy hunting for the male sheep (Medvedev, Bendersky, 2019; Podolskiy
et al., 2019). In the area of our research we discovered 3 permanent sites for the hunters’ camps:
two of them were found near the watershed of the Zeya and B. Tuksani Rivers, and one was on the
passing over the middle source of the 1% Sivaktylyak River. According to the survey we carried out
among the helicopter pilots, staff of the airfields and reindeer herders, for the past 3-4 years (2016-
2019) the intense trophy hunting in the central part of the Toko-Stanovik was done by several
groups of hunters that came in and out by helicopters. Quite often they were shooting animals while
still flying over the territory. It was confirmed indirectly when the remains of an adult ram were
discovered under a scree near the lakeshore of the B. Tuksani River source. Judging by their
location and condition, the dead animal could not crash on the rocks on his own and was not a
victim of predators. Most likely, the ram was wounded and lost after a helicopter hunt.

Photo 13. Reindeer on the snow near the top of Ayumkan Mountain.

We should also note that for the past decade any hunting for bighorn sheep in the central part of
the Toko-Stanovik has been illegal. The rare bighorn subspecies Ovis nivikola alleni Matschie,
1907 that inhabits this territory is listed in the Red Data Books of the Amur Region (2009, 2020)
and Yakutia (2003). Moreover, the mentioned part of the Stanovik Ridge is located inside a
specially protected natural area. From 2010 to 2019 in the Amur Region there was the Toko-
Stanovik Nature Reserve that has been transformed into the Toko-Stanovik National Park in the end
of 2019. In Yakutia there are the “Vostok™ resource reservation and the “Bolshoye Toko” Nature
Reserve located in this territory.

Our observations confirm N.K. Zheleznov-Chukotsky’s opinion (2018) about trophy hunting
for small and vulnerable populations of bighorn sheep can quickly cause very significant negative
consequences. In recent years the proportion of male animals has decreased by 2-3 times, which
leads to a drop in the reproductive potential of the bighorn sheep’s population group. The latter can
be clearly seen in the decreasing amount of underyearling lambs. To prevent these negative trends
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from following a catastrophic scenario (a continued decline in the proportion of adult males and
lambs, as well as in reproductive potential of the population group, a sharp drop in the number of
bighorn sheep), the areas of great importance for the population must be specially protected. Based
on the results of our observations, a place for the regular watch of state inspectors has already been
built (from late May to mid-late October) in the area of the large salt lick (plot No. 1 and adjacent
territories). It is also necessary to create a protected zone of the national park and establish a
specially protected federal natural area in the Yakutian territory.

Photo 14. Brown bear among the bushes of dwarf pine.

Aside from the poachers, the predators also threaten the population of bighorn sheep. The main
one is the brown bears due to them being numerous among the large carnivores of the National
Park. According to the local reindeer herders, bears can purposefully search for the newborn lambs,
although the effectiveness of such hunts is unknown, but the death of some lambs caused by bears
in spring is undeniable. However, it seems that in summer bears do not pose such danger for all age
groups of bighorn sheep. This is evidenced by the fact that for three weeks of our observations no
bears approached the salt lick, frequently visited by sheep. On the crest of a spur of the watershed
ridge between the basins of the Zeya and B. Tuksani Rivers we found an old litter of a wolf that
contained winter fur of a snow sheep. It should be noted that the wolves’ number in the high
mountains of the central part of the Toko-Stanovik is low, so it is most likely that the wolf does not
live there constantly, but visits regularly.

The spatial distribution of the bighorn sheep in the Toko-Stanovik is extremely uneven.
Their population density in the optimal biotopes of the central part (7.2-10.4 ind./10 km?) is
obviously much higher than in the west (1.3 ind./10 km?) and east (2.2-2.6 ind./10 km?) of this land
(Table 3). The maximal density was registered in the territory with the most dissected relief,
extreme heights and abundant rocky areas.
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Based on how the habitats are used, we can give a preliminary estimate the bighorn sheep’s
number in the territory of the Toko-Stanovik National Park. The area of their main biotopes
(treeless alpine zone, subalpine meadows, scarce forests and the upper part of the dwarf pine belt) is
about 50 thousand ha or 500 km?. The area of high population density of bighorn sheep in the west
starts from the sources of the Bolshoy Oyur River. In the east it includes the Zeya River sources
basin up to the mouth of the Tas-Balagan River, and the Golets Tas-Balagan mountain range with
the adjacent territory of the right-bank of the Lucha (Zeyskaya) River basin. According to
Yu.A. Darman’s oral report, when he carried out his zoological observations at the Tas-Balagan
Pass in the summer of 1991, the bighorn sheep were common there and even numerous in some
places. Considering this information, we can assume that the area of bighorn sheep’s maximum
population density (7.2-10.4 individuals per 10 km? of characteristic habitats) is approximately of
10 thousand ha or 100 km? In 2018 there were about 100 snow sheep, in 2020 this amount
decreased to about 70. To determine the approximate number for the rest of the territory we used
the average population density by years, which was 4.1 ind./10 km?> and was obtained by the
registration method on the census plots (Table 4). In 2020 the total number of snow sheep in the
Toko-Stanovik National Park is about 250 individuals, although we believe that in 2018 there were
about 300 sheep (Podolskiy et al., 2019).

Conclusion

As a result, our research indicates that the Toko-Stanovik National Park has favorable habitat
conditions for bighorn sheep, reindeer and brown bears. We preliminarily estimated their numbers
within this specially protected natural territory as follows: 250-300 sheep, 700-800 reindeer, 50-60
bears. However, we also have to note the increasing potential risks to the bighorn sheep’s
population due to the intensification of anthropogenic activities. They include a quick development
of road system, mining and spreading lumbering in the forests close to the main habitats of the
sheep. The trophy hunting intensifies as well, damaging their population in the Toko-Stanovik
region by disrupting the age and sex composition. To prevent this a special protection of their key
habitats is already being organized, primarily in the territory of the large salt licks. Moreover, it is
necessary to create a protected zone of the National Park and establish a specially protected federal
area in the adjacent territory of Yakutia. Preservation of Ovis nivikola alleni Matschie, 1907 in the
Amur Region will require the state environmental organizations, scientists, ecological community
and any concerned people of the entire Amur Region to join their efforts.
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Toxuncko-CTaHOBOM HalMOHAILHBIN ITApK IUIOIIAABI0 0KOJI0 257 ThIC. ra yupexaeH B koHie 2019 r.
Ha ceBepe AMYpCKOi 00J1acTH — Y CTBhIKa ee rpaHull ¢ SIkyrueit 1 XabapoBCcKUM KpaeM. PaccmaTtpuBas
TEPPUTOPHS UpEe3BbIUAHO Ba)KHA JUII COXPAaHEHWs momyisinuu OapaHa AimieHa (Ovis nivikola alleni
Matschie, 1907) — penkoro mMalou3y4eHHOTO ITOJIBHJIA TOJICTOpPOTra 3aHeceHHOro B KpacHble KHUTH
Awmypckoit obmactu u Sxkyruu. B Ilpmamypre cHexHBIE OapaHBI 3aCENIOT OTHOCHTEIHHO Y3KYIO
ronocy Bbicokoropuii TokmHckoro CraHoBuKa (BOCTOUHBIN y4acTOK CTaHOBOTO XpedTa) MHUpPHUHOH 5-
15 xM, MPOTAHYBIIYIOCS BIOIB CEBEPHOW TpaHUIBI AMYpPCKOH obiactu OT UCTOKOB p. OKOHOH Ha
3amaje 0 UCTOKOB p. Mas Ha BocToke. KpoMe TOro, TOICTOPOTH PETyIspHO OTMEUAIOTCS Ha XpedTe
JLKyToplp OT MCTOKOB p. AtoMKaH (TpaBblid MPHUTOK p. Masi) 1m0 nctokoB pek bompmme Wuarmm u
JIyua — neBwie mputoku p. Kymypu (Ilogonbckuii u ap., 2009). OcHOBHasI YacTh MOTOJIOBBSI CHEXKHBIX
OapaHoB AMypckodl 00JIacTH COCpeNoTOYeHa B TpeAenax HalWOHaIbHOro mapka. CBemeHHs o
MIPOCTPAHCTBEHHOM PACIIPENICIIEHUH, YHCICHHOCTH W TIOJIOBO3PACTHOM COCTaBE CHEKHBIX OapaHOB,
MIPEJICTaBIIEHHBIE B CTaThe, OBLIM MOJYYeHHBI B deThipex skcreaunusx: 1993, 2009, 2018 u 2020 rr.
HNudopmaninoHHyr0 OCHOBY CTaThU COCTABWIIM JaHHBIe coOpaHHEIe B mrone-aBrycre 2020 r. Torma
OJTHOBPEMEHHO C TOJICTOPOTraM{ TIOMYTHO YYHTHIBAJIHMCH TAaKXKe NWKHA CEBEPHBIA OJIEHb M OypbIit
MenBenb. Pe3ynbraThl HAOMIOJEHWH B IEIOM CBHUJETEIBCTBYIOT O OJIATONPUSTHBIX YCIOBUSX
CYIIECTBOBAHUS Ha TEPPUTOPHH HAIMOHAIBHOTO MapKa CHEXHBIX 0apaHOB, TUKUX CEBEPHBIX OJEHEH
1 OypbIx MenBeneil. UNCIeHHOCTh 3TUX 3BEpel B Mpenenax JaHHOW 0co000 OXpaHsSEeMOW TEepPUTOPUHU
MPEBAPUTENBHO OIIEHWBAeTCs cieaytommmM odpazom: 250-300 cHexHbix OapaHoB, 700-800 auxmx
ceBepHBIX oineHel, 50-60 Oyprix menseneli. OMHAKO CIEyeT OTMETHTh YBETUYEHUE ITOTEHIIUATBHBIX
PHUCKOB JJIsl TOMYJSIUM CHEXHBIX OapaHOB. DTO CBA3aHHO C HMHTEHCHU(HKALKEH aHTpOIIOreHHOU
JeaTenbHOCTH. B HemocpeacTBeHHOM ONM30CTH  OT  OCHOBHBIX — MECTOOOMTAHHMH  TOJICTOPOIOB
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MPOUCXOAUT OBICTPOE PAa3BUTHE JOPOKHO-TPAHCIIOPTHOM CETH, AOOBIYHM ITOJIE3HBIX HCKOMAEMBIX U
Jeco3aroToBok. Hapacrtaer MHTEHCHMBHOCTH TPO(EHHON OXOTHI Ha TOPHBIX KOMBITHBIX, OT KOTOPOM
y)K€ CTpaJaeT MOMYyJSALUOHHAs TpPYyNNUPOBKa ToiacToporoB TokuHckoro CTaHOBHKAa: OTMEYEHO
CHIDKEHHUE JIOJIM B3POCIBIX CaMIIOB M CErojeTKoB. s coXxpaHeHHs MOMYJSIMOHHON TPYNIHUPOBKH
OpraHu3yercsi CreluagbHas OXpaHa KIIOUEBBIX MECTOOOMTAHUH TOJCTOPOT'OB, B IEPBYIO OYepenb
KPYIHBIX CONOHIIOB. Kpome TOro HeoOXOoOMMO CO3aHWE OXPaHHOW 30HBI HAI[MOHAIBHOTO Mapka M
yupexaeHne genepanbHoi 0c000 OXpaHsIeMOi TEPPUTOPHH Ha CONPEAeTIbHON TeppuToprn SIKyTHH.
Kniouesvie cnosa: cHexHblil OapaH, oxpaHa, TpodeiiHas oxoTa, HEraTUBHOE BO3JCHCTBHE,
YHCJICHHOCTb, TUIOTHOCTH HACEJICHNUsI, CEBEPHBIN OJIEHb, OypHIil MeIBEb, OXpaHHAas 30HA.
bnacooaprocmu.  ABTOpHl  Onmaromapar aupekTopa 3eHCKOro TocyIapCTBEHHOIO 3alOBEAHUKA
C.10. Urnatenko 3a momormis B opranm3armu sxcneauuii 2009, 2018 u 2020 rr; pykKoBOACTBO
HanbHeBocTouHOro otaeneHuss BcemupHoro ¢onaa aukoit npupoxsl (WWF) 3a ¢dunancoByro
nomnepxkky skcrenuiuii 2009 u 2018 rr. Mbl Takke TpU3HATENBHBI KalopaM dBEHKHICKOM POIOBOI
obmuHb «FOkT» (Pomuuk) Imutpuio KonecoBy, Anekcanape Kpacukopoit u Eropy TpudoHoBy 3a
HEOLIEHUMYIO ITOMOIIIb TP MPOBEJICHHUH IT0JIEBBIX paboT B 2018 .
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