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Peslome

Llenb. AHanM3 p[aHHbIX O  PacnpoOCTPAaHEHMM WU YUCIAEHHOCTU
06bIKHOBEHHOrO XOMsAKa B 3anagHoli Cubupu c cepegmuHbl XX — Havyana
XX| BEKOB W BblIBIEHNE OCHOBHbIX NPEAMKTOPOB, BAMAIOWMX Ha 3TK
napametpbl.

Matepuan u metoabl. Mcnonb3oBaHbl MHOrONeTHUE CBeAeHUA no
obunuio BuMaa u3 baHka paHHbIX «300MoHMTOP» (MCMIXK CO PAH),
JaHHble aHKETUPOBaHWA HacesieHWsA, MoJsieBble Hab/AlOAEHMA aBTOPOB
nocnegHux net. MopenupoBaHWe SKONOTMYECKOW HUWKM U apeana
NpoBeAEHO HAa OCHOBaHMM 82 ToYeK OBOHapy)KeHUA XOMsAKAa B mpeaenax
3anagHoi Cubupu mMeTogomM MaKCMManbHOW 3HTponuM. Mcnosib3oBaHbl
19 6MOKAMMATUYECKMX HAKTOPOB U TUMNOB MOYB.

Pesynbtatbl. OTmevaeTcA COKpalleHWe apeasa W  TpexkpaTHoe
YMeHbLUeHNe 4ucieHHocTM Buaa Ao 90-x [r. NpowWoro cronetusa u
NIoOKanbHoe yBennyeHve obwunma B Havane XXI B. OCHOBHblEe MPUYMHBI

notepb — MacwrabHoe wucTpebneHne ANA NOAYYEHMA LUKYPOK W
orpaHuWuYeHns Bpeaa, AMHAMUKa MN/OWAAeN CeNbCKOXO3ANCTBEHHbIX
3emersb. BbifiBNEHHbIE 6u1oKIMMaTUYecKne Koppenauum

pacnpocTpaHeHUs XOMAKA COBMECTHO C MOAENAMU U3IMEHEHUA KAMMaTa
No3BONAIOT NPEANONOXUTb BO3MOXHOCTb WMCYE3HOBEHWA XOMAKA C
TEPPUTOPUIA COBPEMEHHbIX CTEMHbIX PAaMiOHOB W 3acesieHne UM MonMm
KPYMHbIX PEK CEBEPHEe COBPEMEHHOTO apeana.

3aknoueHne. B asmaTckoM 4YacTu apeana COCTOSHME BUAQ He CTONb
KaTacTpoGMYHO B CWUNY MEHEee BbIPaXKeHHbIX 34ecb (aKTopoB
HeraTMBHoro Bo3gencTeua. Cnabas W3y4YeHHOCTb 3KO/OTMKM BuAA B
3anagHow Cunbupm TpebyeT nposegeHuA MHOr0acneKTHbIX
nUccnefioBaHWi, B TOM YUC/IE OTCNENXMBAHWUA TEHOEHUMU [UHAMUKK
JIMMUTUPYIOLWMX GaKTOPOB.

KnioueBble cnoBa
XomsaK 06blKHOBEHHbIN, Cricetus cricetus, 3anagHaa Cubupb, apean,
nonynauum, MaxEnt.
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Abstract

Aim. To analyse the data on spreading and population of the common
hamster in Western Siberia from the mid-20t to early 21 centuries and to
determine the major predictors affecting these parameters.

Material and Methods. Long-term data on species’ population from the
Zoomonitor Databank (Institute of Systematics and Ecology of Animals of
the Siberian Branch of the Russian Academy of Sciences, ISEA SB RAS),
populace survey data and field observations provided by scholars over
recent years were used. The maximum entropy method was used to
model the species’ ecological niche and range based on 82 common
hamster sighting spots in Western Siberia. 19 bioclimatic factors as well as
various soil types were used.

Results. The reduction of range and threefold decrease of common
hamster population until the 90s of the last century and a local increase in
the number of the population at the beginning of the 21 century were
noted. The main causes of the population decline include extensive
extermination through the procurement of common hamster fur skins and
limiting the harm caused as well as agricultural area size dynamics. The
bioclimatic correlations revealed of the distribution of the common
hamster, considered together with models of climate changes, suggest the
possibility of common hamster obsolescence in modern steppe areas and
its according repopulation of the large river bottomlands to the north of
the current range.

Conclusion. For the Asian section of its range, the species’ status is not so
disastrous due to less prominent factors negatively impacting the
population. The lack of previous studies of the species’ ecology in Western
Siberia calls for the conducting of multi-aspect studies, including
monitoring the tendencies of the limiting factors’ dynamics.

Key Words
Common hamster, Cricetus cricetus, Western Siberia, area, population,
MaxEnt.
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BBEAEHUE
CoBpemeHHble  TemMnbl M MacwTabbl  CHWXKEHUA
buonormyeckoro pasHoobpasva 3eman COnocTaBUMbl C
TAaKOBbIMW KPYMHEWWMX MACCOBbIX BbIMUPAHWI MPOLUAbIX
reonormyecknx 3snox [1]. YHWUTOXKeHWe ecTecTBEHHbIX
cooblLecTs npovcxoguT nog Bo3gencTBMeM macwTtabHol
0eATeNIbHOCTM 4YenoBeKa, KOTOPas W3MEHAeT COCTOosHUWe
cpeabl HAaCTO/IbKO, YTO HEe OCTaB/AAEeT MecTa M YCIA0BUIA A
06UTaHMA AUKNX KUBOTHbIX [2].

XomAK 06blkHOBeHHbIN Cricetus cricetus L., 1758
MMeeT ObLWKPHbIA eBpoasnaTcknin apean [3], B 3anagHom

yactm KOTOpOro npounsoLwno KaTacTpoduueckoe
COKpalleHMe UUCAEHHOCTM W 3aHMMAemoro BUAOM
npocTpaHcTBa.  CROMMBIUAACA  cUTyauMa  MpuUBAeKna

BHMMaHME Hay4yHOro coobliectsa, NMpeanpuHABLLEro PAg,
Cepbe3HbIX LIAroB No M3y4yeHuto NPUYUH Nponcxoasulei Ha
rnasax [Apambl C OAHMM U3  MacCOBbIX BWAOB
maekonuTatowmx [4-9].

AHanus ¢aKTopoB, MPEANONONKUTENbHO CTaBLUMX
NPUUYMHOM  CcyKeHWMA obnactm  pacnpocTpaHeHuWs U
CHUMKEHMA YNCNIEHHOCTM XOMAKa, AEeTa/lbHO NpeacTaB/eH B
0630pe [8], B KOTOPOM AaHA OLLEHKA BK/N3a4a KaxK4oro us
$aKTOpOB M BbICKAa3aH NPOrHo3 ganbHelwen cyabbbl BUAA.
MpoBefeHHble UWCCAeA0BaHWA CTasM OCHOBaHMEM ANA
BK/IIOYEHUSA XOMSAKA B CMMCKU OXPAHAEMbIX BUAOB B paje
cTpaH 3anaaHol EBponbl, a TakKe B HEKOTOPbIX 06aacTax
YKpauHbl u Poccuu [6; 8; 10; 11].

Cricetus cricetus NpWypoYyeH K NecoCTenHbIM U
cTenHbim naHawadTam EBponbl, KasaxcTaHa, ceBepHoOro

Kutas, obutaer Takxe B Cubupn n[o MUHYCUHCKON
KOTNOBUHbI [12]. Cnepyet OTMETUTb, yTo
pacnpocTpaHeHne,  UYUCAEHHOCTb,  3JKO/MOTMYEcKue U

reHeTUYeCKMe XapaKTePUCTUKM XOMAKA eBPOMenCcKomM 4acTm
apeana npeacTaBneHbl AOCTaTOMHO noaHo [7; 10; 11;
13-22], yero Henb3A ckasaTb 06 M3yYEHHOCTM 3TOrO BUAA B
Cubupw [23-29]. Mexay Tem, AN OLEHKWU COCTOAHUA BMAA
B LLe/IOM HeObX0ANMO MMETb NpeacTaBAeHME O PA3/IYHbIX
ero nokanuteTtax, Tem 6onee cToNb PasHOOOpPa3HbIX MO
KNIMMATUYECKMM COCTaB/AIOWMM, XapaKTepy W YpPOBHIO
aHTponoreHHoro npeobpasoBaHua cpeapl.

Llene HacToAwen paboTbl — aHanM3 AaHHbIX O
pacnpoCcTpPaHeHUN N YNCNEHHOCTU OObIKHOBEHHOIO XOMAKa
(Cricetus cricetus) B 3anagHoit Cubupu c cepeauHbl
XX — Havyana XXI BEKOB W BbIIBNEHME OCHOBHbIX
NpeAvKTOPOB, BAUAIOLLUX HA 3TU NAapamMeTpbl.

MATEPUANbI U METOAbl NCCNEAOBAHUA

3anagHas Cnbupb 3aHUMmaeT NPOCTPaHCTBO B
2451,1 Tbic. km? oT CeBepHoro JlefoBMTOrO OKeaHa A0
Kasaxckoro menkocono4yHuKa u ot rop Ypana go EHuces.
Okono 80% nnowaan 3TOro perMoHa NpPUXoguTCca Ha
PaBHWUHY, rAe pacnosioXKeHbl TYHAPOBasA, NEeCOTyHApPOBas,
necHan (necobonoTHanA), necocTenHas U cTenHasa 30Hbl. Ha
1oro-Boctoke 3anagHo-Cubupckas paBHUHA, MNOCTENEHHO
NoBbIWAACb, CMEHAETCA TOpPHbIMM MaccuBamu  AnTas,
Canaupa, KysHeuKkoro Anatay u FlopHoit LWopuu.

B paboTe no 3TOM TEppPUTOPUM WCMOb30BAHDI
MHoOrosieTHue ceegeHua no obunuio C. cricetus n3 baHka
AaHHbIX  «300MOHWUTOP» NabopaTopun 300/10MMYECKOTO
MOHUTOpPMHra WMHCTUTYTa CcucCTematMkM U 3KOJI0TUKU
YKMBOTHbIX CMBbUpcKoro otaeneHuns Poccuinckoin Akagemmm
Hayk (MCu3XK CO PAH) [30]. Homep peructpaummn B
rocyfapcTteeHHom  peectpe 6a3  paHHbIX  Poccuu:
0229803576. Mo 3anaaHo-CMbupcKoit paBHUHE MaTepuanbl
cobpaHbl BO Bcex NaHAWAdTHbIX 30HaX — OT CTEMHOW A0

TyHapoBoi (puc. 1) ¢ 1961 no 2015 roabl, a BO Bcex
BbICOTHbIX NosAcax Antae-CasHCKOM ropHoli cTpaHbl (puc. 2)
— ¢ 1959 no 2015 rogbl. CBegeHMA O BCTPEYAEMOCTU M
obunun C. cricetus B8 2015-2017 rr. nosnyyeHbl npwu
OVCTAHUMOHHOM aHKEeTUPOBaHUM HaceNeHuMa U B Xoae
YACTUYHbIX OTNOBOB B MOA30HE OCUMHOBO-6EPE30BbIX
noATaéKHbIX N1ecoB 1 B iecocTenu 3anagHoi Cnbupm.

MaTepuanbl MO WHTEHCUBHOCTM Pa3MHOXEHUsA
noslydyeHbl MNpPW  aHanu3e BO3PACTHOrO cocTaBa M
pPenpPoAyKTUBHOM CUCTEMbI OTNIOBIEHHbIX }KUBOTHbIX.

MogenmpoBaH1e 3KONOTMYECKOW HULWK WM apeana
npoBeAeHo Ha OCHOBaHMMU 82 Touek 0BHapYKEeHUA XOMAKA
B npegenax 3anagHoit Cnbupu. B KavecTBe NpeauKToOpoB
npy  MoLeNUpoBaHMM  UCMONb30BaHO 19  BuoKAK-
maTtuyeckux [31] ¢aktopos (WorldClim 1.4), aaHHble o
pactutenbHom nokpose (National Geospatial — Intelligence
Agency) u Ttmnax nous (FAO/UNESCO). HassaHusa nous
npvBeseHbl B COOTBETCTBUM C Kaaccudukaumein World
Reference Basefor Soil Resources [35].

MaKcMManbHoe 3HTPONUIHOEe  MOAEeNMpoBaHue
peanusoBaHo B MaxEntv.3.3.3k ¢ napametrpamu no
ymon4aHuto. Mecta obHapyKeHua 6blinM pasgeneHbl Ha
TPEHUPOBOYHbIE M TecToBble B COOTHOWweHun 4:1 [33].
BbinonHeHo 10 penavKayuii.

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYXXAEHUE
PacnpocmpaHeHue u e2o0 OUHaMUKA
AHanus Bctpeyaemoctu C. cricetus Ha 3anagHo-Cnbupckon
paBHMHE TOKasa/n ero nNpeuMMyLLecTBEHHOe pPacnpocT-
paHeHWe B MoATaeXHbIX secax u necoctenu (puc. 1). Mpu
3TOM B CpeaHem ero 4yTb 6osble B 3anagHol (o1 OmcKa),
yem B BOCTOYHOM nososuHe (0,09 u 0,07 ocobu/100
NOBYLIKO-CYTOK). 3aMETHO MEHbLLE XOMAKA B HOXKHOW Talire
1 ctenn. OH obuTaeT 34ecb Mo PeYHbIM AOIMHAM, OBparam,
OKpauHaM Mnosei 3epHOBbIX KYJbTYP U NMPUAEKALLUM K HUM
nyram, 60n10Tam, a TaKXKe B nepesieckax, OCTPOBHbIX ecax,
nocénkax u ropogax. Cn/iOWHbIX JeCHbIX MacCUMBOB,
O6WUNPHBIX BONOT M HU3KMX, YacTo 3a/MBaeMblX B
nososogbe nolkim, oH msberaer. Bbicokue, cyxue nonmbl
XOMAK 3aHMMaEeT TaK e, KaK U Cyx0o40/bl, Npuaexalme K
CeNbCKOX03ANCTBEHHbBIM YrOAbAM.

B Antae-CasitHcKoM ropHoi ctpaHe (puc. 2) 6onblwe
Bcero C. cricetus B Ky3HeuKom Anatay, rae ero vauwe
JNIOBU/IN B /IYrOBbIX CTEMNAX, IECHBIX U JIECOCTEMHbIX /Iyrax C
KYCTapHUKaMM U B OCUHOBO-NUXTOBOW Taire. MeHblue ero
B ME/NIKOJIMCTBEHHbIX U JINCTBEHHUYHO-MENIKONNCTBEHHbIX
fnecax, COCHOBO-06/71eNMXOBbIX MOCajKax Ha oOTBanax
BCKPbILWHbIX MOPOJA, YroNbHbIX Pa3paboToK, a TakxKe B
cybanbnUCKMX M anbNUACKMX  Ayrax  pPeaKonecui.
C. cricetus He BCTpeYeH B TEMHOXBOWHbIX U INCTBEHHUYHO-
TEMHOXBOMHbIX Jlecax, peakonecbax, Ha 60s0Tax ¥ B
BbICOKOTOPHbIX TYHAPaX W, KaK HW CTPaHHO, B MNOAAX-
nepeneckax u nocénkax. B CesepHom Antae 6onblue Bcero
C. cricetus oTmeyeH B NPeAropHO-HU3KOTOPHbIX MNONSAX-
nepeneckax, MeHblle — B AYroBblX CTenax, Ayrax c
KYCTapHUKaMM W B Jlecax —  MENKOJIUCTBEHHbIX,
MEe/IKONIUCTBEHHO-/IMCTBEHHWUYHbLIX W JINCTBEHHUYHbIX. B
1963 r. B npearopbax Xomsak 6bin nomaH 6am3 4. HuxHAnA
HeHnnHka [34]. B 6onee nosgHue roapl C. cricetus B
HU3Koropbsax Cesepo-BocTouHoro Antas He oTmeyanu, B
TOM 4YMCNe UM B OKPECTHOCTAX Teneukoro o3epa
(O.H. JwutenHoB un  O.bB. MutpodaHoB, NUYHblE
coobuieHnn), xoTa paHblue OH 3aecb 6bin [35]. Ha
3anagHom, UeHTpanbHom, BoctoyHom n HOro-BoctouHom
AnTtae, a Takxe B TyBe B OT/IOBAX XOMAKA HU pasy He
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BCTpeyanu, a Ha Canavpe oH Bbl1 OTMEYEH NNLLb OAHAXAbI
B YepHeBOW Talire.
AHann3 BCTPeYaemoCcTu 06bIKHOBEHHOTO XOMSAKa 3a

t03KHYH0 Tamry MpumpTbiwba 1 Mprobbs, a Takxe pag paHee
OTMEYeHHbIX MPOHMKHOBEHWI B CPeAHIOI0 Taiiry, a Ha tore
— mecToobuTaHua no peke busa (nputoka O6u), BNAOTL A0

nocnegHue 40-60 net, npoweawne ¢ MOMeHTa BbIxoA4a B Teneukoro o3epa. XOMAKa HblHE 34eCb  HeT Wau
cBeT MoHorpadumin no dayHe mnekonuTarowmx 3anagHok YMCNIEHHOCTb €ero  Ha 3TUX TeppuTopuAX  KpaiHe
Cubupn [23; 26], cBuaeTenbcTByeT O CyLLeCTBEHHOM He3HauyuTenbHa.
M3MEHEeHUN ero pacnpegeneHua. Tak, Ha paBHUHe U3
obnactm pacnpocTpaHeHuas BUAA CleayeT WCKAKYUTb
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PucyHok 1. MecTta 0T/10Ba MEIKMX MIEKONUTAIOLWMX Ha 3anagHo-Cnbupckomn pasHUHe

Kpyxcok ¢ moykol — mecma peaucmpayuu 0bbikHo8eHHO20 xomMsAKa Cricetus cricetus. [paHuysl: 1 — pagHUHA, 2 — 30Hbl U MOO30HbI
Figure 1. Places of small mammals surveying in the West Siberian plain

Circled points — places where the Common Hamster (Cricetus cricetus) was found. Borders: 1 — plain, 2 — zones and sub-zones
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PucyHoK 2. MecTta 0T/10Ba MeNIKNX MeKonuTarowmx B Antae-CasHCKOM ropHOM cTpaHe

Kpyx#ok c moukoli — Mecma peaucmpayuu 0b6bIkHoO8eHHO20 XOMAKa Cricetus cricetus. MpaHuybl: 1 — pasHUHA, 2 — 30HbI U MO0O30HbI.

A — Anmalickas eopHasa nposuHyus: 1. CesepHas npuanmatickas nposuHyus, 2. Cesepo-3anadHeili Anmad, 3. CegsepHoili Anmal,

4. Cesepo-BocmoyHsbil Anmadi, 5. leHmpanosHolld Anmad, 6. BocmoyHsili Anmal, 7. H020-BocmoyHsili Aaual; B — Ky3Heuko-Canaupckuli
20pHbIli pecuoH; € — CaaHcKuli 20pHbIl peauoH; D — TysuHcKuli 20pHbIli pe2uoH

Figure 2. Places of small mammals surveying in the mountains of Western Siberia

Circled points — places where the Common Hamster (Cricetus cricetus) was found. Borders: 1 — mountain regions, 2 — mountain provinces.
A — Altai mountain region, provinces: 1. Northern Prealtaic province, 2. North-Western Altai, 3. Northern Altai, 4. North-Eastern Altai,

5. Central Altai, 6. Eastern Altai, 7. South-Eastern Altai; B — Kuznetsk-Salair mountain region; C — Sayan mountain region;

D — Tuva mountain region

UN3meHeHue YucieHHoCmu u ¢hakmopel, ee
obycnasnusarowue
Bce roapl, MO KOTOPbIM MOXHO NpocneguTb AMHAMMKY
YncneHHocTn obbIKHOBEHHOTO XOMAKa, pa3aeneHbl Hamu
ONA  CpaBHEHMA Ha ABe Tpynnbl — WCXOAHbIX W
nocnegyowmx. Mo toKHOW Talre U NOATAEXKHbIM Necam
Kak ucxogHble Bownn rogbl ¢ 1957 no 1982, a B
nocneaytowme — ¢ 1982 no 1988, 1990, 1991 n ¢ 2005 no
2015 rr. Mo necoctenu B UcxogHble BOWAN roabl ¢ 1966
no 1987. OHM NPOTUMBONOCTaBAEHbI NOCAEAYIOWUM rogam
— c 1987 no 2015. CpeaHue nokasatenn obuava no
CpaBHMBAEMbIM  BapuaHTaM  [aHHbIX  COCTaBAALOT,
cooTBeTcTBeHHO, 0,2 1 0,07 ocobeit Ha 100 n/c. Takum
obpasom, obunre xomaka B 3anagHon Cubupn B TeueHue
PaCcCMOTPEHHbIX IeT CHU3UAOCL NOYTH B 3 pasa.
OTMeyaemMoe HaMW UCYE3HOBEHWE XOMSKa Ha
pAafe TePPUTOPUIN N TPEXKPATHOE CHUXKEHME YNCNEHHOCTU
B a3MATCKOW 4acTU apeana NPOU3OLWW/IO MNapanienbHo C
KaTacTpodUyecKMm  yXyAleHUMem  COCTOAHWUA  eBpo-
nemckMx nonynauuii atoro Bmga. Crtonb MaclwTabHblie
notepu Moryt 6biTb CNeaAcTBMEM BAUAHUA COBOKYMHOCTU
baKkTopoB, aHasN3 KOTOPbIX NPEUMYLLECTBEHHO [AAA
eBponencKkon YactTn npeacrasneH B ob3ope [8]. ABTopbl
CBOAKM MPUWAWM K  3aKIHOYEHWI0, 4To Haubosnee
BEPOATHBIMU NMPUYMHAMM KaTacTPOPUUECKOrO COCTOAHUSA

BMAA ABNAIOTCA WHTEHCUBHbLIA MNPOMbICEN B MPOLUIOM,
rnobanbHble npeobpasoBaHun cpeapbl,  cBeToBOE
3arpA3HeHne U U3MeHeHue Kanmara.

MacwTabHas p[o6blvua XOMAKOB MMesa MecTo
noyTn No BCeMy apeasy 3toro Buaa [5; 6]. Ha Tepputopun
Cosetckoro Coto3a (B rpaHuuax 1990 r.) B HeKoTopble
roabl AobbiBann go 10 maH ocobelt xomaAka [36]. B
3anagHoi Cubupu ero Takxke OT/NaBAMBaAn B 6oabLIMX
Konmyectsax. Hanpumep, 8 Hosocmbupckoit obnactu, rge
YUCIEHHOCTb XOMsAKa bblna Hanbonbluei, ¢ 1934 no 1959
roabl 6b110 406bITO 6 660 161 ocobelt (apxmMBHbIE AaHHblE
Kadenpbl 300/10rMM NO3BOHOYHBIX U 3Ko/N0rMM TOMCKOro
rocyaapcTBeHHOro yHusepcuteta). Obpawaer Ha cebs
BHMMAHME U3MEHEeHWe KPaTHOCTM A06bldM B pasHble
nepuogbl: 1934-1942 wn 1942-1959. Ecam B TeuyeHue
nepBoOro Nep1Moja B OTAe/bHbIE rogbl MaKCUMyM A06blun
npesblwan 1200 TbicA4 ocobeir (puc. 3A), TOo B
nocneaywuwem Haubosbllee  KOAMYECTBO  A0ObITbIX
JKMBOTHbIX YMEHbLUMNOCHL NoYTN B 7 pas (puc. 36). Takum
06pa3om, YNCNEHHOCTb XOMAKA MOr/a Pe3Ko CHU3UTbCA
3a cyeT npsmoro uctpebneHns, B TOM uyucie M Kak
BpeguTena CeNbCKOro XO3AMCTBA, B CBA3W, C Yem
W.M. Nantes [23] B cBoe Bpema nucan: «Celvac nmetotcs
BCE BO3MOXHOCTM K TOMY, 4TOBbI XOMAK CTan
WUCKNIOYUTENbHO  PEeAKUMM  KMBOTHbIM.. Ha  BCeW
TeppuTopun 3anagHon Cubupm (c. 185).
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PucyHok 3. 06bembl 06bI14M XxomsaKa (A) — B HoBocmbupckoii obnactu (1934-1942 rr.);
(B)— B yeTblpex aAMUHUCTPATMBHbIX 061acTax 3anagHol Cnbupu (1942-1964 rr.)
Figure 3. Number of hamsters caught (A) — in the Novosibirsk region (1934-1942);

(B) — in four administrative regions of Western Siberia (1942-1964)

K atomy Hago £06aBWUTb, YTO AAMTENbHbIA NPOMbICEN
KMBOTHbIX OCYLWECTBAANCA, B TOM YNC/E, U B BECEHHUI
nepuoa, BCNeACTBME YEro M3biManacb 3HauyUTeNbHan
YyacTb NepesnMmMoBaBILUMX CaMOK, YTO B CBOIO o4yepenb
COKpawano penpoayKTUBHbIA  MOTeHuWan  u3-3a
YMeHbLeHNA KOAMYeCcTBa NOMETOB 3a Ce30H [8].

Hafo nonaraTb, 4TO MaccoBoe ucTpebneHune

XOMAKa morno npueectun K 3Ha4YnTenbHOMy

paspexuBaHWiO  HaceneHUA U WU3MEHEHUIo  ero
NPOCTPAHCTBEHHOW CTPYKTYpbl, YTO CTano NPUYUHOW
HapylweHua  MonynauMoHHoro romeoctasa  [37].

AHTPOMOreHHbIN Mpecc B eBPONencKon 4yactu apeana
6bln 6onee anuTenbHbiMm, yem B Cubupu, u, no scen
BEPOATHOCTWN, €0 MOXHO PAacCMaTPMBATb KaK MOLLHbIN
TpUrrep, KOTOPbIM BKyMme C ApYyrMmu, cneuuduyHbiMmm
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ansa EBponeickon Tepputopun dpaktopamu, obycnosun
CTOMb ApPamaTUYHOE cocToAHMe Buaa [8].

B 3anagHon Cnbupwu MHTEHCMBHaA
AeATeNbHOCTb yenoseka, morywas OKasaTb
BO34EMCTBUA Ha HacesfeHWe XOMsAKa, Npexae BCero —
CeNbCKOX03ANCTBEHHOE ocBoeHue TeppuTopuu,
npuxoguMtca Ha Hayano XX Beka. Haubonee
3HAaYMMbIMU CODOBLITUAMM B 3TOM HanpasieHWW 6binu
nocnepcTema arpapHo pedopmbl M macwTabHas
pacnawka LUEeNUHHbIX  3emenb. B  pesynbraTe
nepeceneHua 4860 Tbicad KpecTbaH [38] 6b110 0CBOEHO
60nee 31 MAIH ra NycTyloWmMX 3emenb, YTo, 6€3ycnosHo,
M3MEHUNO NPUPOAHbIE  YCNOBUA  CYLLECTBOBAHMUA
XOMAKa Ha AaHHOM TeppuTopuKn. BTOopoi macwTabHbI
npoekt (1954-1965 rr.) conpsa)eH C TOTajbHOM
pacnawkou 3emenb B IOXKHbIX CTEMHbIX U IeCOCTENHbIX
paloHax, OXBaTMBLUMX MeCTa MNpPeuMyLLeCcTBEHHOro
pacnpocTpaHeHnsa xomsaKa: Omckaa, Hosocubupckas
obnactn, AnTtamckmin Kpaw [39]. T.M. CwugopoB c
coaBTopamu [28] oTmeuatoT, Hanpumep, 4To B OMCKOM
obnacth B 50-e roabl XX BeKa CYyWeECTBEHHO
M3MEHUNOCb TeppuUTOpUaNbHOE pa3melleHne XOMAKa,
2 3aroTOBKWU LIKYPOK cCOKpatunucb B 4,9 pasa. Ta xe
TeHAEHUMA OTMEeYeHa Hamu Bblle U B gpyrux obnacrax
3anagHoit Cubupn.

MNOTHOCTb NOACKOTO HaceNneHUAa Kak UCTOYHWUK
BO3AENCTBUA HA XOMAKa — PaKToOp HEOoAHO3HAYHbLIN.
Bo3HMKHOBeHME 60/bWOr0 KO/AMYEeCcTBa HaCeNeHHbIX
NYHKTOB CTQHOBMUTCA MPUB/EKATENbHbIM 1A XOMAKA,
MMEKLLero TeHAEHUMUIO K CUHAHTPONUU WU AKTUBHO
3acenAlOWeEro Aa)e KpynHble ropoga [40; 41]. C
apyron CTOPOHHbI, BpeAoHOCHasA 0eATeNbHOCTb
KMBOTHbIX ABAAETCA NOBOAOM AnA 60pbbbl C HUMMU, UYTO
BeeT K COKpaleHUio ero YymcieHHocTu. B 3anagHoi
Cubupu NAOTHOCTb HaceneHus HeBenuKa "
HepaBHOMepHa (B cpeaHem — 2 yenoBeka Ha 1 KM?), HO
TeppuTopun, rae oTmedaetcsa 6osblias BCTPEYAEMOCTb
XOMAKA, 3aceneHbl  A0CTaTOMHO nnoTHo: 13,89
(HoBocubupckas obnactb); 13,67 (Antaickuin kpait);
28,15 (Kemeposckas obnactb). TeHAeHUMA 3aceneHun
XOMAKOM pPa3NNYHbIX nocTpoexk, MUYYPUHCKUX
YYaCTKOB UMEET MecTO M Ha AaHHON TepPUTOPUMN.

OgHvM ©3 ¢GaKTopoB, B 3HAYMTENbHOW Mepe
CKasblBalOWMXcA Ha GU3MONOrMYECKOM COCTOSIHUM
eBPONEenNCKNUX XOMAKOB W, KakK cneactBue, — Ha UX
penpoayKTUBHbIX BO3MOMHOCTAX, aBTopbI [8]
paccmaTpuBaloT CBETOBOE 3arpAa3HeHne MecT 0buTaHumA
XomAKa. [na 3anafHOW W UueHTpanbHOW EBponbl
OTMeYaeTcA 4Ypes3BblYallHO BbICOKAA MNNOTHOCTb 3TOro
3arpAsHeHun, B TO BpemMa Kak B npegenax 3anagHou
Cnbupu 310T GaKTOp B HacToAlWee BpPeMAa He MOXKeT
MMETb CYLLECTBEHHOIO 3HAYEHUA.

Mpouecc BO3BpalleHUA XOMAKA B HeKOoTopble
NOKUHYTble paHee MmecTa ob6uTaHMA M pocT ero
YNCNEHHOCTU OTMeYdatoTca Hamu B 90-e roabl XX BeKa.
B nopTaexHblX, CEBEPHbIX W IO¥KHbIX NEeCOCTENHbIX
paloHax ero YUCNEeHHOCTb B 3TOT Mepuog cocTasasana
0,55-1,7 ocobeir Ha 100 nosywKo-cyTok [42].
BoccTaHoBNneHue HaceneHus BMAa, no Bcel
BUAMMOCTH, npousowno BCNeACcTBUE BbIBOAA
3HAUYUTENbHbIX NAOWaAed U3 CeNbCKOXO3AWCTBEHHOIO
oboporTa.

CeepeHun, cobpaHHble B HacToAliee Bpems,
YKa3blBalOT Ha TO, YTO A/NA HEKOTOPbIX TeppuUTopuit
NlecHOW 30HbI W necoctenu 3anagHoi Cubupwm
CBOMCTBEHHO YBE/MYEHWE UUCNEHHOCTU XOMAKa U

nosaBieHWEe ero B MecTax, rae B nocsegHee Bpems OH
otcytctBoBan. O6 3TOM MOMHO CyAWTb MO AaHHbIM
AaHKeTUPOBAHUA HACENeHUA U MHOTFOYUCNEHHbIM €ro
anobam M3 CenbCKoOM U NPUTOPOLAHOW MECTHOCTEW,
rAe >KMBOTHble YHUYTOXKAKT 3HAUYUTENbHYI 4acTb
YypO’Kana NioA0B U OBOLWEW, NPOHWKAOT B NoABanbl U
*KUNble NOMeLLeHNA 4OMOB.

Umerowmnecsa B Hawem pacnopaXeHuu
COBpeMeHHble  maTepuanbl NO  BOCMPOU3BOACTBY
XOMAKa CBUAETEeNbCTBYIOT O ero BbICOKMX Temnax. B
2016-2017 rr. B HoBocuMbupckon obnactu B mae, UtoHe
M ceHTABpe (Kak B AOMKOM npupoge, Tak U B
HacefeHHbIX MYHKTax) BCTpeyanucb B3pocCable ocobwu
XOMAKa (camMubl MU CaMKW) U paccenstowmeca BbIBOAKM
yncneHHoctoto 3, 7, 10, 11 n 14 3BepbKOB OA4HOrO
Bo3pacTa (B Ka»XAoM W3 BbIBOAKOB). Y OTN0OBAEHHbIX
CaMOK OTMe4yeHbl B OAHOM cay4vyae 9 njaueHTapHbIX
NATEH B MATKe U 8 KeNTbIX TeN B AUYHUKAX, B APYIOM —
16 n 11 cooTBeTCTBEHHO, MpPUYEeM, YyXe B WIOHe
oTmeyaeTca NoBTOpHasA 6epemeHHOCTb.

ModenuposaHue 3K0n02uYecKol HUWU

ONna BblABNEHUA TEepPPUTOPUIA, MPUTOAHbLIX KaK mecT
o0buTaHMA XoMAKa B HacToAuee Bpema B Cubupu, 6110
npoBeAeHO MOAennMpoBaHue ero apeana. lMonyyeHHas
Mo4enb YyKasbiBaeT Ha 6o0abWwyld BO3MOXKHOCTb
CYLLECTBOBAHMA XOMAKAa B Or0-BOCTOYHOM YacTu
3anagHoit Cubupwu (puc. 4).

HenpurogHoit  gnsa  obutaHua nokasaHa
6onbwan (cobCTBEHHO rOpHasA) YacTb TeppuUTOpPUM
Antae-CafHCKOM TOpPHOM CTpaHbl, 3@ MWCK/IOYEHUEM
npearopuiti. CesepHasa rpaHuMua apeana MPOXOAUT B
I0KHOM Talire. B npegenax MoAenun K YNcay npurogHbix
Ana  obUTaHMA  XOMAKA  OTHECEeHbl TeppuTopuuU
BOCTOYHee p. EHWcel, YTO He HaxoauT daKTUYeCcKoro
NoATBEPKAEHUA HU B HacToflee, HW B nNpolwnoe
Bpemsa. MaKcMmanbHana BEPOATHOCTb BCTPEYM XOMAKaA

CBOWCTBEHHA HaAMNoOMMEHHbIM mecToobuUTaHMUAM
[onnHbl pekn Obb.

PacnpocTpaHeHne  XxomsAKa bonee BCEro
Koppenupyet c TakMmmn daKTopamu, KakK
cpegHerogosasa Temnepatypa (58,5%), Tin nousbl

(15,5%), cpeaHsa TemnepaTtypa B Camblii 3aCyLUNUBbIN
kBapTan (9,2%). Jackknife-tect (puc. 5) ykasbiBaeT Ha
3HaYMTe/IbHOE COBMAJEHME C MU3MEHEHUAMU TaKkKe
cpefHen TemnepaTypbl CamMoro TenJoro KeapTtasna M
CaMoro X0N04HOro KBapTana.

CornacHo KpuBoW OTK/IMKA (puc. 6),
ONTUMA/bHblE  YC/IOBUA  ON1A  KU3HEAEeATEe/IbHOCTH
XOMAKa nexart B cnepyowmnx AManasoHax:
cpeaHerogoBaa Temnepatypa — -2°C-6°C, cpegHan
TemnepaTtypa camoro Tenaoro Keaptasaa — 15°C-20°C,
cpefHAA TemnepaTypa Camoro 3acyw/uWBOro KBapTana
— -20°C-0°C, cpegHsa TemnepaTypa Camoro Xo/J04HOro
KBapTana — -20°C — -10°C. B uenom, 3T nokasaTtenu
COBNajatldT C  COBPEMEHHbIMU  KAMMATUYECKMMU
ycnoBusmu, Habnwogaembimn B 3anagHon Cubupwm [43].

PacnpepeneHne xomaka B 3HAYMTe/IbHOM
CTEeNneHn CBA3aHO C HEOAHOPOAHOCTbIO No4YB (puc. 6).
Bua yawe 3aHMMaeT TeppuUTopuMmu C OBbIKHOBEHHbIMMU
YepHO3EéMamu, BblLLENIOYEHHBIMW U ONOA30/EHHBIMU, @
TaKXXe CepbIMM JIECHBIMU no4yBamu. [lepeyncieHHble
TUMbl MOYB HAXOZATCA MPEUMYLLECTBEHHO Ha Hro-
BocToke Cubupu, M ux pacnpocTpaHeHWe BO MHOTom
COBNagaeT ¢ MOAENbI0 apeana XoMaKa.
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PucyHok 4. YcpegHeHHana mogenb apeana XoMaka Ha TeppuTtopun Cnbupm

LLIkana ompaxcaem cmeneHs Mpu200HOCMU meppumopuu 078 06UMAHUA XOMAKA. KpacHelli — ycao8us MakcumasneHo noodxodsawue,

cuHuli — Herodxodaujue 0158 0buMaHus ycaoeus
Figure 4. Averaged model of the Hamster's range in Siberia

The scale reflects the degree of suitability of the territory for the habitat of the Hamster. Red — most suitable conditions,

blue — unsuitable living conditions
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PucyHok 5. Pesynbtatsl Jackknife — Tecta no onpegeneHuto Bknaaa pasHbix NpeanKTOpOB Ha pacnpocTpaHeHue C. cricetus
Figure 5. Results of Jackknife evaluations of relative importance of predictor variables for C. cricetus
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Figure 6. Response curves for biol, bio9, bio10, bioll
Note: On the Y-axis, degrees Celsius are shown in the format (°C*10)

Mpo2Ho3 cocmosAHuUA HaceneHuUsA 8uda

CoBpemeHHble AaHHble O PacnpoCTPaHEHUWU, YNCEHHOCTHU
M PenpoayKTUBHbIX MOKAasaTensax Xomaka B Cubupwm
YKa3bIBAlOT HA Y/AyyllEHWEe COCTOAHWUA ero HacesneHusa Mo
CpaBHEHWIO CO BTOPOI NosioBUHOM XX BeKa. B To ke Bpems,
OTMEYEHHbIN TPEHA MONKET M3MEHWUTbCA Mof4 BAUAHUEM
noTensieHNA KAMmaTa M HapalMBaHMA TEMMOB CENbCKOro
XO3AMCTBA B J1IECOCTENM M CTEMHOM YacTu 3anagHow
Cubupn, 4to onpepenser HeobxogMMOCTb  MPOrHO-
3MPOBaAHUA COCTOAHUA CUBUPCKUX MONYAAUMA XOMAKA C
y4eToM npeanosiaraembiX KNIMMaTUYECKUX NepecTpoeK.

B HacToALee BpeMa MMeeTca MHOXKeCTBO moaenen
N3MeHeHun KAMmaTa B byaylem. Haunbonee
pacnpocTtpaHeHbl M3 HUX cueHapun RCP4.5 mn RCP8.5
mogenn CMIP5 [44]. CornacHo 3TUM CLEeHapusam, B CEBEPO-
BOCTOYHOW 4aCTM apeana XomsAKa OObIKHOBEHHOrO
cpefHerogoBaAa Temnepatypa K 2099 r. ysBenmuutcAa Ha
3,5°C-3,7°C (RCP4.5) nan 7,1°C (RCP8.5) U pmocTurHer B
pa3HbIXx palioHax 3anagHoh Cubupm 3,9°C-5,1°C uam
8°C-9,2°C cooTBeTcTBEHHO. CpegHAa TemnepaTypa Camoro
Tennoro KeapTana no cueHapuam RCP4.5 u RCP8.5 Ha
pasHbix Tepputopuax pocturHet  19,9°C-21,3°C  wam
22,8°C-24,2°C COOTBETCTBEHHO, cpegHemecAYHan
TemnepaTypa Camoro 3acylW/MBOrO KBapTasa COCTaBUT
-2,2°C - -3,4°C CcOOTBETCTBEHHO, CaMOF0 XOJIO4HOro
KBapTasa  YBE/NNYUTLCA po -10,7°C - -12,1°C
COOTBETCTBEHHO.

B cooTBeTCTBMM C BbIABAEHHBIMU TEMNEPATYPHbIMU
AManasoHamu  ONTMMYMA  Ana  ObBUTaHMA  XOMSAKa,
0b003HaYeHHble TEHAEHUMU U3MEHEHUA KAMmaTta, C
BbICOKOW cTeneHbto BEPOATHOCTY, He OKaXyT
NoBCEMECTHOrO HeraTMBHOro adodeKTa Ha
pacnpocTpaHeHNe W UYUCNEHHOCTb XOMAKa B 3anagHol
Cnbupu, ecnun 3To He ByaeT cONPOBOXKAATHCA NOABNEHNEM

CN/AOWb pacrnaxmBaemblx nowagei. B To ke Bpems,
mogaenu U3MEHeHUA KAnmarta npeackasblBaloT
3HauMTe/IbHOE YBe/NMYEHUE KAMMATUYECKMX aHOMasnui, B
TOM uucne, B 3MMHe-BeCeHHMIN nepuod. B 3ToT nepuog,
CYWECTBEHHOE  B/MAHME MOFYT  OKasblBaTb  4YacTble
oTTenenu, KOTOpble npueoaAT K YXYALIEeHNIo
MWKPOKNMMATUYECKMX YCIOBUIN B THE3[,0BOM Kamepe W
CHU}KEHWIO KayecTBa 3anacos Kopma. 3T0, B CBOO oyepesp,
MOXET MPUBECTM K 3HAYMTE/IbHbIM 3HEPreTUYECKUM
33TPaTaM M CHUMKEHWIO PenpoayKTUBHOIO MNOTEHLMana.
3aTAXKHOW  BECEHHWW nepuofs  TaKKe  CKasblBaeTcA
HEeraTMBHO BBWAY COKPALLEHMA Nepuoaa PasMHOXKEHMUS,
CHW}KEHMA KO/IMYecTBa BbIBOAKOB M YUC/A AETeHbllen B
Hux [8].

YXyAlueHne cuTyaumm BO3MOXKHO B 3aypanbe M Ha
MpuupTblicKOom  nnato, rae  Oyaer  mMakcMmanbHoe
OTK/IOHEHWE  TemnepaTypbl  OT  ONTUMaNbHOW, a
YMEHbLUEHNEe  KOAMYEeCTBA  OCAafKOB, COBMECTHO C
yBEANYEHVMEM WX WCMApPeHWsa, NpuBeaeT K UCCYLIEeHWUIo
noysbl.

BBMAOYy  MeHAlOWEroca  KAMmaTa, a  TaKxke
U3MEHEeHUA 3KOHOMMYeckoro Kypca Poccum  byget
NPOLO/MKEH BO3BPAT CE/IbCKOXO3ANCTBEHHbIX 3emeNb B
060pOT 1 OCBOEHME HOBbLIX TeppuTopuii [45], B TOM uncne u
B Cnbupun. OcBoeHne 3emenb B gonanHe p. O6b moxer
NO3BO/IMTb XOMSAKY PacnpOCTPaHUTLCA Ha CEBEP WU 3aHATb
TEPPUTOPUU, KOTOPbIE HA MOZeNu apeana 0b03HauYeHbl Kak
npurogHbole ana obuTaHwWAa, HO rae BWUA OTCYTCTBYeT B
HacToALlee Bpems.

3AK/TIOMEHUE

MpoBegeHHble HaMW MUCCNeL0BaHMA MOKa3bIBalOT, YTO B
a3snaTCcKoM YacTu apeasia, B OT/IMYME OT €BPOMENCKOW,
KaTaCcTPOPUYECKOrO CHUMKEHMA YMUCNEHHOCTU XOMAKa HeT.
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AHanM3 AMHAMMKUM HaceneHuUAa XOMAKa MOKasasa, 4To B
nepuog ¢ 1950-x go 1990-x roaos Ha Tepputopun Cnbupu
OTMEYasiocb  HEeKOTOpOe  COKpalleHuMe apeana U
TPEXKPATHOE YyMeHblUeHWe 4YUC/IeHHOCTM Bupaa. bonee
BCEro Ha 3TW MNpPOUECCbl MO0 MOBAUATL AKTUBHOE
uctpebneHne xomska B 30-50-x rogax XX cTonetus Kak
obbeKTa NpombiCia M BpeauTeNns CenbCKOro Xo3ANCTBa.
MageHve  yucneHHocTM  ycyrybnsnocb  maclwTabHbim
CeNbCKOX03ANCTBEHHbIM OCBOEHWEM 3eMeslb, BCAeACTBUE
4yero MOABW/IUCb OFPOMHbIE MPOCTPAHCTBA pPachaxaHHbIX
nosen, HENPUroAHbIe ANA KU3HN XOMAKA.

Pag aopyrux ¢aktopos, KoTopble cnocobcTBoBanu
OpamaTUYECKOMY COCTOSIHUIO  €BPOMENCKUX MONyAsLUii
XoMsKa [8], — 13meHeHWe Knumata, CBeToBOe 3arpasHeHue

— Ha Tepputopuu 3anagHoit Cubupu cepbesHoro
BO3LEWCTBMA OKasblBaTb He MOryT. B TO e Bpems,
NPOrHO3Mpyemoe  yBe/JMYeHWe  4YMcAa  NPUPOAHbIX

aHomanuin [43] moKeT noBAMATb Ha ¢U3MONOrMYecKoe
COCTOAIHME M PENpPOAYKTUBHbIE MOKasaTenn BMAA, 4TO
CKAXKEeTCA Ha ero YNC/IeHHOCTHU.

MNOTHOCTb CBETOBOIO 3arpA3HeHus, ecnn U BanaeT
Ha JKM3HEHHbIA LMKA XOMSIKa, TO KpaWHe OrpaHUMYeHHO,
NOCKONIbKY Haubonee sfpKoe OCBeleHWe CBA3AHO C
ropofamu, a pacnpocTpaHeHne xomsaka B Cubupu
NPUYpPOYEHO K 30HaM CO cpesHel NAOTHOCTbIO NOACKOro
HaceneHus, K NOCeNIeHNAM KOTOPOro OH TATOTeeT.

MpekpaweHne [o6blun 7] CHUXeHne
WHTEHCMBHOCTU CE/JbCKOro X03AKWCTBa CnocobCcTBOBaNO
nocTeneHHoOMy BOCCTAaHOBNEHUIO YUCIEHHOCTU XOMSAKA U
3aCeNneHnto UM PasMYHbIX MecToobuTaHnini. Bmecte ¢ Tem,
OH [0 CUX NMOP MOABEPraeTca MPAMOMY YHUUTOXKEHUIO KaK
BpeANUTENb CE/IbCKOTO XO3AWCTBA WM JIMYHbLIX MOACOBHbIX
X03ANCTB.

YCTaHOB/NEHO, YTO HA PACNpPOCTPaHEHWe XOMSAKA
Hanbosblee BAWAHWE OKA3bIBAlOT CpefHue TemnepaTypbl
B TeYyeHWe ropa, CaMoro 3acylw/vMBOro, XONOAHOTO U
TENJOr0 KBapTa/soB, a TaKXe TUMnbl MNo4YB. YuuTbIBan
NPOrHosMpyemble CLUEHAPUU WU3MEHEHUA KAMMATUYECKUX
YCNOBUM, MOXHO NPeAnooKUTb BO3MOXKHOCTb U3MEHEHUA
rPaHuL, PacrnpoCTPaHEHUA XOMAKA, B C/lyyae yBeUYEHUA
CMJIOWHOW pacnaLlkn TepPUTOPUMN.

OfHAaKoO  3TM  3aBMCMMOCTWM,  CKOpee  BCEro,
KOppenupoBaHHble, a He npuyuHHble. CoBnageHuwe WX
CBA3AHO C  ONAaronpuATHOCTBIO  KAUMATUYECKUX U
NMOYBEHHbIX YC/I0BUIA [N CENIbCKOTO XO03fWCTBA, 4YTO A0
M3BECTHON CTENEeHW MOJIOKMUTENbHO CKa3blBAeTCA Ha
YMCNEHHOCTU XOMSKA B MOATAENHbIX Necax U necocrenm,
roe nons bparmeHTapHbl " OKPYKeHbl He
pacnaxveaembiMu 3emnsmu. K cesepy B HOXKHOW Talire
KAMMATUYECKME YCNOBMSA W BbiCOKasa 3ab0/I04eHHOCTb
CKa3bIBalOTCA OTPULLATENIbHO Ha ero 0buanK, Tak e, Kak u
Ha Pa3BUTMU CEbCKOTO X03ANCTBa. HOXKHee B CTEMHON 30He
M HOXKHOW NlecocTenu ycnoBuA ONA BELEHWUA CENbCKOro
X035ACTBaA Y/NyyWwatoTca M3-3a bonee TEMNOro Kaumara wu
yMeHbleHna  3abonoyeHHOCTM.  ITo  cnocobcrayeT
YBENUYEHMIO NAOWAAM OBWMPHBIX YUCTbIX MNONEN, 4YTO
OTPULATE/IbHO CKa3blBAETCA HA YNC/IEHHOCTU XOMAKa.

Apuansaums oro-3anagHon nepudepunn asmaTckom
YyacTu apeana MOXKeT NMPUBECTU K MCYE3HOBEHMIO XOMAKA C
OAHHOW TeppuTOopuMM nNpu  Tex e HebnaronpuATHbIX
ycnosusx. [NoTenneHne Ha ceBepe COBMECTHO C HEKOTOPbIM
OrpaHUYEHHbIM Pa3BUTUEM CE/IbCKOIO XO03ANCTBA MOTYT
cnocobcTBOBATbL 3aCE/IEHNIO XOMSAKOM MOMM PEK.

[pamatnyeckoe cocTosiHue 06bIKHOBEHHOIO
XOMAKa B €BPOMENCKOW 4acTu, rae npegnaraerca
paccmaTpuBaTb CTaTyC BMAA KaK YA3BUMOIO U fJaxe

Haxogsflweroca nog yrposoi BbimupaHua [8], auKkrtyet
HaCcToATE/IbHYIO Heob6xoANMOCTb NoAAEepPKKM
MccnenoBaHUiA No 3KosorMM Buga B 3anagHoi Cubupu.
MOHUTOPUHI HacefeHus BWUAA AO/MKEH ObITb Hanpas/ieH
KaK Ha OLeHKY ero YMC/eHHOCTU B pasHbIX JaHAWadTHbIX
30HaxX, W3ydeHWe MONyNALUMOHHOM CTPYKTYpbl U eé
AVHAMMKM, BblABNIEHME reHEeTUYECKMX 0COBEHHOCTEN, TaK U
Ha OTC/AeXMBaHWE TEHAEHUMIA U3MEHEHMA OCHOBHbIX
(baKTOpOB HEraTMBHOIO BO3AENCTBUA.
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Abstract

Aim. To clarify the spring aspect of the faunistic composition of
Lepidoptera insects in the Republic of Dagestan as one of the most poorly
studied regions of the European part of Russia.

Materials and Methods. The collection of material was carried out in six
localities of the Republic of Dagestan at light sources and with a butterfly
net. The material was determined using modern guides.

Results. We have determined 210 species of the families: Coleophoridae,
Pterophoridae, Pyralidae, Crambidae, Drepanidae, Geometridae,
Sphingidae, Saturniidae, Notodontidae, Erebidae and Noctuidae. Thirteen
species are indicated for the fauna of Eastern Caucasus for the first time:
Trypostela machinopis (Meyrick, 1936), Multicoloria vibicigerella (Zeller,

1839), Casignetella ancistron (Falkovitsh, 1976) (Coleophoridae),
Gymnancyla gilvella (Ragonot, 1887) (Pyralidae), Hypena obesalis
(Treitschke, 1829) (Erebidae), Clostera pigra (HUfnagel, 1766)

(Notodontidae), Cleora cinctaria ([Denis & Schiffermiiller], 1775), Chlorissa
pretiosaria (Staudinger, 1887), Acasis viretata (Hibner, [1799]), Earophila
badiata ([Denis & Schiffermuller], 1775), Pareulype berberata ([Denis &
Schiffermuller], 1775), Eupithecia assimilata (Doubleday, 1856) and
Eupithecia intricata (Zetterstedt, 1839) (Geometridae).

Conclusion. It seems very perspective to study the entomofauna of the
Republic of Dagestan, especially in non-standard periods: in spring and
autumn.

Key Words
Biodiversity, Lepidoptera, faunistic record, species richest, Caspian basin,
Dagestan State Reserve.
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Pecny61ukun darectaH (CeBepo-BocTouHblit KaBKas,
Poccua): BeceHHMI acnekT. CemelicTea
Coleophoridae, Pterophoridae, Pyralidae,
Crambidae, Drepanidae, Geometridae, Sphingidae,
Saturniidae, Notodontidae, Erebidae & Noctuidae

// YOr Poccum: skonorus, passutue. 2022. T.17, N 2.

C. 19-27. DOI: 10.18470/1992-1098-2022-2-19-27

MNonyyeHa 14 anpens 2022 .
Mpowna peueHsnpoBaHue 25 anpens 2022 .
MpuHAaTta 29 anpena 2022 .

Pesiome

Leab. YTOYHUTb  BECEHHMI  acnekT  dayHWCTUYECKoro  cocTasa
yellyeKpbliblXx Hacekombix (Lepidoptera) Pecnybauvku [arectaH Kak
OAHOTO M3 camblX CNabo WM3y4yeHHbIX PErvMoHOB EBPOMENCKON 4YacTu
Poccumn.

Matepnan u metogbl. C60pbl maTepuana npPOBOAMAUCHL B LUECTU
nokanutetax Pecnybavku [arectaH Ha WUCTOYHMKM CBETA U BO3AYLUHbIM
caykom. Matepuan 6bin onpeaeneH No COBPEMEHHbIM ONPEAENUTENAM.
Pe3synbtatbl. Bbinn onpegenerbl 210 Buaos cemelicts: Coleophoridae,
Pterophoridae, Pyralidae, Crambidae, Drepanidae, Geometridae,
Sphingidae, Saturniidae, Notodontidae, Erebidae n Noctuidae. TpuHaguatb
BUOOB BMepBble YKasaHbl gns ¢ayHbl BoctouHoro Kaskasa: Trypostela
machinopis (Meyrick, 1936), Multicoloria vibicigerella (Zeller, 1839),
Casignetella ancistron (Falkovitsh, 1976) (Coleophoridae), Gymnancyla
gilvella (Ragonot, 1887) (Pyralidae), Hypena obesalis (Treitschke, 1829)
(Erebidae), Clostera pigra (Hufnagel, 1766) (Notodontidae), Cleora
cinctaria  ([Denis & Schiffermiller], 1775), Chlorissa pretiosaria
(Staudinger, 1887), Acasis viretata (HUbner, [1799]), Earophila badiata
([Denis & Schiffermiller], 1775), Pareulype berberata ([Denis &
Schiffermuller], 1775), Eupithecia assimilata (Doubleday, 1856) u
Eupithecia intricata (Zetterstedt, 1839) (Geometridae).

3aKknoueHune. WccnepgosaHue 3sHTomodayHbl Pecnybauku  [arectaH
NpPeACTaBAAETCA O4YeHb NEepPCrneKTUBHbIM, OCOBEHHO B «HeCcTaHZAPTHbIe»
CPOKM: OCEHbIO Y BECHOW.

Kniouesble cnosa

BuopasHoobpasne, Lepidoptera, ¢ayHUCTMYECKaa HaxodKa, BWUAOBOE
boratctBo, Kacnuiickuii 6acceiiH, [larecTaHCKMiM rocypapCTBEHHbIN
3anoBeHuK.

© 2022 AsTopbl. 02 Poccuu: 3Konozus, pazsumue. ITO CTaTbA OTKPLITOro AOCTyrna B COOTBETCTBUM C ycnosuamu Creative
Commons Attribution License, koTopas paspeliaeT UCNO/Mb30BaHWe, PacnpoOCTPaHeHWe M BOCNpou3BedeHUe Ha nobom
HocUTene NPW YCI0BUM NPaBUIbHOTO LIUTUPOBAHUA OPUTMHANBHON paboTbl.
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INTRODUCTION

The fauna of Lepidoptera in the Russian portion of the
Caucasus is studied fragmentarily. This is shown in the
Catalogue of the Lepidoptera of Russia [1], where the
Caucasus is divided into two sub-regions: the West
Caucasian region (region No. 13), including the Krasnodar
and Stavropol Territories, the Republic of Adygea,
Kabardino-Balkaria, Karachay-Cherkesskaya, North Ossetia-
Alania, Ingushetia and the East Caucasian region (region
No. 14), including the Chechen Republic and the Republic
of Dagestan. For the West Caucasian region, 2811 species
of Lepidoptera are given, and for the East Caucasian region
— 2112 species.

The detailed faunistic data on the Lepidoptera
fauna of the Republic of Dagestan have been published
only for a small number of taxonomic groups:
Coleophoridae, Pyraloidea, Pterophoridae, Noctuoidea,
Hesperioidea, and Papilionoidea [2-13].

Such a significant imbalance, in our opinion, is
associated with insufficient knowledge of the fauna of
Dagestan and Chechnya. In the first part of our work, we
conducted research in September 2020 in five localities of
Dagestan. Five species were found as new for the fauna of
Russia, and 23 species — as new to the East Caucasus
region. This data is in print. The second expedition was
carried out in May 2021. The material has been partially
processed and presented in this paper.
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MATERIAL AND METHODS

The specimens were collected with a butterfly net and
using light traps of various types. The material was defined
according to modern methods basing on the external and
morphological characters. The genital preparations were
carried out according to standard methods [14].

Collecting localities (Figs 1-2):

1. Russia, Dagestan Rep., Dagestan Reserve, Sary-Kum
dune, 43°3'14” N / 47°11'1" E, 60 m, 27-28.iv.2021 &
10-11.v.2021, R.V. Yakovlev leg. (1)

2. Russia, Dagestan Rep., Dagestan Reserve,
Magaramkent distr., Samur Forest, 41°52'0" N /
48°33'23" E, -20 m, 29-30.iv.2021, R.V. Yakovlev leg. (2)

3. Russia, Dagestan Rep., Dagestan Reserve,
Magaramkent distr.,, Samur Forest, N41°53'11" /
E48°3024",-20 m, 1-2.v.2021, R.V. Yakovlev leg. (3)

4. Russia, Dagestan Rep., Tabasaran distr., 5 km W Sirtych
vill,, 41°48'6”" N / 48°10'31” E, 200 m, 3.v.2021,
R.V. Yakovlev leg. (4)

5. Russia, Dagestan Rep., 3.5 km W Gunib, Botanical
garden, N42°24'12.39”, E46°55'12.86", 1700 m,
06-07.v.2021, R.V. Yakovlev leg. (5)

6. Russia, Dagestan Rep., 1 km S Tsudakhar, Botanical
garden, N42°19'37.95", E47°09'44.07", 1150-1350 m,
08-09.v.2021, R.V. Yakovlev leg. (6)

RESULTS

During the expedition, 210 Lepidoptera species (Tab. 1)
have been collected. The species new to the fauna of the
eastern Caucasus are marked with *.
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Figure 1. The Republic of Dagestan on the map
PucyHok 1. Pecny6avKka [larectaH Ha KapTe
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Figure 2. Collecting localities in the Dagestan Republic
PucyHok 2. Touku cbopoBs B Pecnybauke [arectaH

Table 1. List of collecting Lepidoptera
Tabauua 1. Cnncok cobpaHHbIx Lepidoptera

Localities
# Taxa 1 2 3 4 5 6
Cossidae
1 Dyspessa ulula (Borkhausen, 1790) - - - + - +
Oecophoridae
2 Pleurota pyropella ([Denis & Schiffermdller], 1775) + - - + - -
Coleophoridae
3 *Trypostela machinopis (Meyrick, 1936) + - - - - -
4 *Multicoloria vibicigerella (Zeller, 1839) + - - - - -
5 Multicoloria ditella (Zeller, 1849) - - - + - -
6 *Casignetella ancistron (Falkovitsh, 1976) - - - - - +
Pyralidae
7 Sciota rhenella (Zincken, 1818) +
8 Pima boisduvaliella (Guenée, 1845) +
9 Etiella zinckenella (Treitschke, 1832) +
10  Pempelia palumbella ([Denis & Schiffermiiller], 1775) + +
11  Episcythrastis tetricella ([Denis & Schiffermiiller], 1775) + +
12 Pterothrixidia squalidella (Eversmann, 1842) +
13 Bradyrrhoa gilveolella (Treitschke, 1832) +
14  Isauria dilucidella (Duponchel, 1836) + + +
15  *Gymnancyla gilvella (Ragonot, 1887)
16  Euzophera alpherakyella (Ragonot, 1887) + +
17  Euzophera albicostalis (Hampson, 1903) + +
18  Ancylosis sareptella (Herrich-Schaffer, 1861) +
19  Ancylosis albicosta (Staudinger, 1870) + +
20  Ancylosis xylinella (Staudinger, 1870) +
21 Ancylosis oblitella (Zeller, 1848) + +
22 Phycitodes albatella (Ragonot, 1887) +
23 Phycitodes saxicola (Vaughan, 1870) +
24  Cadra furcatella (Herrich-Schaffer, 1849) +
25  Coenochroa ablutella (Zeller, 1839) +
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Crabmidae
26  Euchromius mouchai (Bleszynski, 1961) +
27  Thisanotia chrysonuchella (Scopoli, 1763) + +
28  Evergestis politalis ([Denis & Schiffermdiller], 1775) +
29  Evergestis frumentalis (Linnaeus, 1761) +
30 Loxostege deliblatica (Szent-lvany & Uhrik-Meszaros, 1942) +
31 Loxostege sticticalis (Linnaeus, 1761) +
32 Ecpyrrhorrhoe diffusalis (Guenée, 1854) +
33 Paracorsia repandalis ([Denis & Schiffermller], 1775) +
34  Pyrausta despicata (Scopoli, 1763) + + + + +
35  Pyrausta sanguinalis (Linnaeus, 1767) +
36  Pyrausta virginalis (Duponchel, 1832) + + + +
37  Sitochroa verticalis (Linnaeus, 1758) +
38  Anania terrealis (Treitschke, 1829) +
39  Nomophila noctuella ([Denis & Schiffermdiller], 1775) + +
Pterophoridae
40  Paraplatyptilia metzneri (Zeller, 1841) - - - - + -
41  Crombrugghia tristis (Zeller, 1841) + - - - - -
42 Procapperia maculata (Constant, 1865) - - - - - +
43 Capperia celeusi (Frey, 1886) + - - - - -
44  Capperia maratonica (Adamczewski, 1951) + - - - - -
45 Hellinsia inulae (Zeller, 1852) - - + - - -
46  Emmelina monodactyla (Linnaeus, 1758) - - - - - +
Nolidae
47  Nola subchlamydula (Staudinger, 1871) - - + - - -
48  Nycteola revayana (Scopoli, 1772) - + - - - -
49  Earias clorana (Linnaeus, 1761) + - - - - +
Erebidae
50  *Hypena obesalis (Treitschke, 1829) - - - - + -
51  Hypena rostralis (Linnaeus, 1758) - + - - - -
52  Zekelita ravalis (Staudinger, 1851) + - - - - -
53  Zekelita ravulalis (Staudinger, 1879) - - + - - -
54  Eublemma purpurina ([Denis et Schiffermdller], 1775) + - - - - -
55  Drasteria caucasica (Kolenati, 1846) - + - - - +
56  Drasteria herzi (Alphéraky, 1892) +
57  Drasteria picta (Christoph, 1877) + - - - - -
58  Minucia lunaris ([Denis et Schiffermdiller], 1775) + - - - - -
59  Grammodes stolida (Fabricius, 1775) + - - - - -
60 Lygephila procax (Hubner, [1813]) - - - - - +
61  Eutelia adulatrix (Hibner, [1813]) + - - - - -
62  Colobochyla salicalis ([Denis & Schiffermiller], 1775) - - + - - -
63  Phragmatobia fuliginosa (Linnaeus, 1758) +
64  Diaphora mendica (Clerck, 1759) +
65  Wittia sororcula (Hufnagel, 1766) +
Noctuidae
66  Abrostola triplasia (Linnaeus, 1758) - - - - - +
67  Macdunnoughia confusa (Stephens, 1850) + - - - - -
68  Autographa gamma (Linnaeus, 1758) + - - - - -
69  Acronicta euphorbiae ([Denis et Schiffermiller], 1775) - - - - + -
70  Acronicta megacephala ([Denis et Schiffermdiller], 1775) + - + - - +
71  Acronicta psi (Linnaeus, 1758) + - - - - +
72 Acronicta rumicis (Linnaeus, 1758) + - - - - +
73 Simyra nervosa ([Denis et Schiffermiller], 1775) - - - - - +
74  Tyta luctuosa ([Denis et Schiffermdller], 1775) + + - - - -
75  Cucullia argentina (Fabricius, 1787) + - - - -
76  Cucullia gnaphalii (Hibner, [1813]) + + - - - -
77  Cucullia tanaceti ([Denis et Schiffermiiller], 1775) + - - - - +
78  Cucullia umbratica (Linnaeus, 1758) - - - - + -
79  Shargacucullia verbasci (Linnaeus, 1758) - + - - - -
80  Calophasia opalina (Esper, 1793) + - - - - -
81  Behounekia freyeri (Frivaldszky, 1835) - - + - - .
82  Omphalopana antirrhini (Hibner, [1809]) + - - - - -
83  Periphanes delphinii (Linnaeus, 1758) + - - - - -
84  Helicoverpa armigera (Hibner, [1808]) + - - - - -
85  Elaphria venustula (Hubner, [1790]) - - - - - +
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86  Caradrina clavipalpis (Scopoli, 1763) + + - - - -
87  Charanyca trigrammica (Hufnagel, 1766) + + - - - -
88  Athetis pallustris (Hibner, [1808]) - - - - + -
89  Phlogophora meticulosa (Linnaeus, 1758) + - - - - -
90  Actinotia polyodon (Clerck, 1759) - - - - + .
91  Chloantha hyperici ([Denis et Schiffermiiller], 1775) - + - - - -
92  Lithophane ornitopus (Hufnagel, 1766) - - - - + -
93  Conistra veronicae (Hubner, [1813]) + - - - + -
94  Mniotype adusta (Esper, 1790) - - - - + -
95  Orthosia cerasi (Fabricius, 1775) - - - - + -
96  Orthosia gothica (Linnaeus, 1758) - - - - + -
97  Egira conspicillaris (Linnaeus, 1758) + + - - + +
98  Anarta dianthi (Tauscher, 1809) - + - + - -
99  Anarta stigmosa (Christoph, 1887) + - + - - -
100 Anarta trifolii (Hufnagel, 1766) + + - + + +
101 Cardepia irrisoria (Erschov, 1874) - + - - - -
102  Pachetra sagittigera (Hufnagel, 1766) + - - + - -
103 Lacanobia w-latinum (Hufnagel, 1766) - - - - + +
104 Sideridis turbida (Esper, 1790) - - - - + +
105 Conisania arterialis (Draudt, 1936) + - - - - -
106 Luteohadena luteago ([Denis et Schiffermiiller], 1775) + - + + - -
107 Hecatera bicolorata (Hufnagel, 1766) - - + - - -
108 Hecatera cappa (Hubner, [1809]) + - - - - -
109 Hadena albimacula (Borkhausen, 1792) - - - - - +
110 Hadena capsincola ([Denis et Schiffermiiller], 1775) + + - - -
111 Hadena magnolii (Boisduval, 1829) + - - - - -
112 Hadena silenes (Hubner, [1822]) + - - - - -
113 Mythimna albipuncta ([Denis et Schiffermiller], 1775) + - - - - -
114  Mythimna alopecuri (Boisduval, 1840) + - - - + +
115 Mythimna vitellina (Hibner, [1808]) - - + - - -
116 Leucania obsoleta (Hubner, [1803]) - + - - - -
117  Agrotis cinerea ([Denis et Schiffermiiller], 1775) - - - - - +
118 Agrotis exclamationis (Linnaeus, 1758) + - - + +
119 Agrotis ipsilon (Hufnagel, 1766) + + - - - +
120 Agrotis segetum ([Denis et Schiffermiller], 1775) + - - - + -
121  Ochropleura plecta (Linnaeus, 1761) - - + - + -
122 Rhyacia arenacea (Hampson, 1907) - - - - +
Notodontidae
123 Cerura vinula (Linnaeus, 1758) + - - - + -
124  Cerura intermedia (Teich, 1896) - - - - + -
125  Furcula persica (Gaede, 1933) + - - - + -
126  Furcula interrupta (Christoph, 1867) + + - - - -
127  Dicranura ulmi ([Denis & Schiffermiiller], 1775) - + + - + -
128 Notodonta dromedaries (Linnaeus, 1758) - - + - + -
129 Notodonta tritophus ([Denis & Schiffermiller], 1775) - + + - - -
130 Notodonta derbendica (Daniel, 1965) - - + - -
131  Pheosia grummi (Christoph, 1885) - + + - - -
132  Pterostoma palpinum (Clerck, 1759) - + + - - +
133  Clostera curtula (Linnaeus, 1758) + + + - + +
134  *Clostera pigra (Hifnagel, 1766) - + - - -
Drepanidae
135  Cilix glaucata (Scopoli, 1763) + - - - -
136 Thyatira batis (Linnaeus, 1758) - - + - - -
137 Tethea ocularis (Linnaeus, 1767) - - + - - -
Geometridae

138  Eilicrinia trinotata (Metzner, 1845) + - - - - R
139 Eilicrinia cordiaria (Hibner, 1790) - + - - - -
140 Selenia tetralunaria (Hufnagel, 1767) - + + - - -
141  Therapis flavicaria ([Denis & Schiffermiller], 1775) - - + - - -
142  Charissa (Dysgnophos) difficilis (Alphéraky, 1883) - - - - - +
143  Charissa (Cnestrognophos) annubilata (Christoph, 1885) - - - - - +
144  Dyscia innocentaria (Christoph, 1885) + - - + - +
145 *Cleora cinctaria ([Denis & Schiffermdller], 1775) - - - - + +
146  Ectropis crepuscularia ([Denis & Schiffermiiller], 1775) - + - - + -
147  Biston betularia (Linnaeus, 1758) - - - - + -
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148 Hypomecis punctinalis (Scopoli, 1763) - + + R -
149  Phaselia serrularia shurensis (Wehrli, 1941) - - - - +
150 Ligdia adustata ([Denis & Schiffermiiller], 1775) - + - - -
151 Stegania dilectaria (Hibner, [1790]) - + - - -
152  Heliomata glarearia ([Denis & Schiffermiller], 1775) - - - - +
153  Isturgia murinaria ([Denis & Schiffermiiller], 1775) + - - - -
154  Neognopharmia stevenaria (Boisduval, 1840) - - - - -
155 Macaria notata (Linnaeus, 1758) - + - - +
156  *Chlorissa pretiosaria (Staudinger, 1887) - - - - +
157  Phaiogramma etruscaria (Zeller, 1849) - - + - -
158 Aplocera plagiata (Linnaeus, 1758) - - - - +
159 Lithostege coassata (Hiibner, 1825) + - - - -
160 Lithostege griseata ([Denis & Schiffermdller], 1775) + - - - -
161  *Acasis viretata (Hiibner, [1799]) - - - + -
162 Lobophora halterata (Hufnagel, 1767) - - - - +
163  Scotopteryx subvicinaria (Staudinger, 1892) - - - - +
164 Cataclysme riguata (Hubner, 1813) - - - + -
165 Orthonama obstipata (Fabricius, 1794) - - + - -
166  Xanthorhoe ferrugata (Clerck, 1759) - - - - +
167 Xanthorhoe fluctuata (Linnaeus, 1758) + - - - +
168 Catarhoe rubidata ([Denis & Schiffermiller], 1775) + - - - +
169 Costaconvexa polygrammata (Borkhausen, 1794) - + + - -
170  Protorhoe unicata (Guenée, [1858]) - - - - -
171  Epirrhoe galiata ([Denis & Schiffermiiller], 1775) - - - + +
172  Epirrhoe rivata (Hiibner, 1813) - - - - +
173  *Earophila badiata ([Denis & Schiffermuiller], 1775) - - - - +
174  Anticlea derivata ([Denis & Schiffermdiller], 1775) - - - + -
175 Thera juniperata (Linnaeus, 1758) - - - + -
176  Chloroclysta siterata (Hufnagel, 1767) - - - + -
177  Nebula sp. + - - + +
178 Cosmorhoe ocellata (Linnaeus, 1758) - - - - +
179 Rheumaptera (Eutriphosa) cervinalis (Scopoli, 1763) - - - + +
180 Triphosa dubitata (Linnaeus, 1758) - - - + -
181  *Pareulype berberata ([Denis & Schiffermiiller], 1775) - - - - +
182  Minoa murinata (Scopoli, 1763) - - - - +
183  Eupithecia abbreviata Stephens, 1831 - - + -
184  *Eupithecia assimilata Doubleday, 1856 - - - - +
185  Eupithecia centaureata ([Denis & Schiffermiiller], 1775) + - - - -
186 Eupithecia dodoneata (Guenée, [1858]) - - + - -
187  *Eupithecia intricata (Zetterstedt, 1839) - - - - +
188  Eupithecia ochridata (Schiitze & Pinker, 1968) + + + + +
189  Eupithecia sp. + - + + -
190 Horisme aquata (Hubner, 1813) - - - - +
191 Horisme calligraphata (Herrich-Schaffer, 1838) - - + +
192  Idaea biselata (Hufnagel, 1767) - - + - -
193 Idaea degeneraria erschoffi (Christoph, 1872) + - - - -
194  Scopula beckeraria (Lederer, 1853) + - - - -
195 Scopula marginepunctata (Goeze, 1781) + - - - -
196 Scopula ochraceata (Staudinger, 1901) + - - - -
197  Scopula rubiginata (Hufnagel, 1767) - - - - +
198 Cyclophora annularia (Fabricius, 1775) - + - - -
199 Cyclophora punctaria fritzae (Hausmann, 2003) + - - - -
Saturniidae
200 Saturnia pyri ([Denis & Schiffermdiller], 1775) - + + - R
Sphingidae

201 Laothoe caucao (Zolotuhin, 2018) + + - - +
202 Smerinthus ocellatus (Linnaeus, 1758) + + + - +
203  Marumba querqus ([Denis & Schiffermdller], 1775) - - + - +
204  Mimas tiliae (Linnaeus, 1758) - + + - -
205  Agrius convolvuli (Linnaeus, 1758) + - - -

206  Hyles euphorbiae (Linnaeus, 1758) + - - - +
207  Hyles gallii (Rottemburg, 1775) + - - - +
208 Hyles hippophaes (Esper, 1793) + - - - -
209 Hyles livornica (Esper, 1779) + - - -

210 Neopterodonta gorgoniades (Hibner, 1819) + - - - -
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DISCUSSION

During the expedition and subsequent office processing we
have collected and defined 210 Lepidoptera species of
fourteen families, including thirteen species new to the
fauna of the eastern Caucasus: Trypostela machinopis
(Meyrick, 1936), Multicoloria vibicigerella (Zeller, 1839),
Casignetella ancistron (Falkovitsh, 1976) (Coleophoridae),
Gymnancyla gilvella (Ragonot, 1887) (Pyralidae), Hypena
obesalis (Treitschke, 1829) (Erebidae), Clostera pigra
(Hifnagel, 1766) (Notodontidae), Cleora cinctaria ([Denis &
Schiffermiiller], 1775), Chlorissa pretiosaria (Staudinger,
1887), Acasis viretata (Hubner, [1799]), Earophila badiata
([Denis & Schiffermiller], 1775), Pareulype berberata
([Denis & Schiffermdiller], 1775), Eupithecia assimilata
(Doubleday, 1856) and Eupithecia intricata (Zetterstedt,
1839) (Geometridae).

CONCLUSION

It seems to us very relevant to conduct faunal studies in the
Eastern Caucasus, and in particular, in the Republic of
Dagestan. It is particularly important to study the protected
natural areas and to conduct special expeditions in non-
standard seasons: in spring and autumn, when the number
of rare and little studied species can be the greatest.
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bnarogapum I.C. Jxxamunp3oesa, M.-P.[l. MaromezoBa,
K.M. KyHuesa, E. UnbuHy, O.B. Kpasew, (Maxaukana,
Poccus), 4. MopryH (Mockea, Poccus), Acagynaesa 3.M.
(Maxaukana-fyHu6, Poccus) 3a opraHmsaumio u
nposegeHue akcneamummn B larectaHe. OKOHYaTeIbHbIN
BApPMAHT aHIIMCKOTO pefakTMpoBana AHHA YCTIOXKaHMHA
(Tomck, Poccus).

NccneposaHua PomaHa fikoBnesa, lMNeTpa YcTioXaHUHA 1
ApTema HaingeHoBa noaaepkaHbl rpaHTOM ANTalicKoro
rocyfapcreeHHoro yHusepcuteta Ne 15/22 - Bl (11 anpens
20221.).

REFERENCES

1.Sinev S.Y., ed. Katalog cheshuekrylykh (Lepidoptera) Rossii
[Catalogue of the Lepidoptera of Russia. Second edition]. St.
Petersburg, Zoological Institute RAS Publ., 2019, 448 p. (In Russian)
2. Anikin V.V., Shchurov V.1. Casebearers from Caucasus
(Lepidoptera: Coleophoridae). Zoosystematica Rossica. 2001, vol.
10, pp. 171-179.

3. Dubatolov V.V., Poltavsky A.N., llyina E.V. Lithosiini and Arctiini
of Daghestan (NE Caucasus) (Lepidoptera: Erebidae, Arctiinae).
SHILAP Revista de lepidopterologia. 2021, vol. 49, no 193, pp. 129-
148.

4.1lyina E.V., Poltavsky A.N., Matov A.Yu., Gasanova N.M.-S.
Katalog sovok (Lepidoptera: Nolidae, Erebidae, Noctuidae)
Dagestana [Catalogue of Owlet-Moths (Lepidoptera: Nolidae,
Erebidae, Noctuidae) of Dagestan]. Makhachkala, Nauka-Dagestan
Publ., 2012, 192 p. (In Russian)

5.1lyina E.V., Morgun D.V. Ecological and faunistic review of
butterflies (Lepidoptera, Hesperioidea et Papilionoidea) of
Daghestan: Part 1. Entomological Review. 2010, vol. 90, no. 9, pp.
1167-1191.

6.llyina E.V., Morgun D.V. Ecological and faunistic review of
butterflies (Lepidoptera, Hesperioidea et Papilionoidea) of
Daghestan: Part 2. Entomological Review. 2011, vol. 91, no. 4, pp.
450-466.

7.Kovtunovich V.N. Materials on the fauna of Plume Moths
(Lepidoptera, Pterophoridae) of Dagestan. In: Uchenye Zapiski
Blagoveshchenskogo gosudarstvennogo pedagogicheskogo
universiteta, Biologiya [Scientists notes of BGPU, Biology]. 2006,
vol. 23, pp. 70-85. (In Russian)

8. Poltavsky A.N., llyina E.V. The Noctuidae (Lepidoptera) of the
Daghestan Republic (Russia). Phegea. 2002, vol. 30, no. 1, pp. 11-
36.

9. Poltavsky A.N., llyina E.V. The Noctuidae (Lepidoptera) of the
Daghestan Republic (Russia). Il. Phegea. 2003, vol. 31, no. 4, pp.
167-181.

10. Poltavsky A.N., llyina E.V. Materials to the Snout-Moths Fauna
(Lepidoptera: Pyraloidea) of Dagestan Republic. In: Trudy
Dagestanskogo gosudarstvennogo pedagogicheskogo universiteta
[Proceedings of Dagestan State Pedagogical University]. 2016, vol.
1, pp. 53-59 (In Russian)

11. Poltavsky A.N., llyina E.V., Matov A.Y. Owlets (Lepidoptera:
Noctuidae) of Dagestan. In: Trudy Yuzhnogo Nauchnogo Tsentra
Rossiyskoy Akademii Nauk [Proceedings of the Southern Scientific
Center of the Russian Academy of Sciences]. 2007, vol. 3, pp. 164-
226. (In Russian)

12. Tshikolovets V.V., Nekrutenko Y.P. The Butterflies of Caucasus
and Transcaucasia (Armenia, Azerbaijan, Georgia and Russian
Federation). Kyev, Tshikolovets-Press, 2012, 424 p.

13. Yakovlev R.V., Poltavsky A.N., llyina E.V., Shchurov V.I. Witt T.J.
Cossidae (Lepidoptera) of the Russian Caucasus with the
description of a new species. Zootaxa. 2015, vol. 4044, no. 2, pp.
270-288.

14. Robinson G. The preparation of slides of Lepidoptera genitalia
with special reference to the Microlepidoptera. Entomologist’s
Gazette. 1976, vol. 27, pp. 127-132.

BUB/INOTPAGUYECKUN CMTIUCOK

1. CuHes C.1O. (pea.) Katanor yewyekpbinbix (Lepidoptera)
Poccuu. U3paHue 2-e. CaHKT-MNeTepbypr: n3a-8o 30010rM4eCKoro
mHcTutyTa PAH, 2019. 448 c.

2. Anikin V.V,, Shchurov V.I. Casebearers from Caucasus
(Lepidoptera: Coleophoridae) // Zoosystematica Rossica. 2001. V.
10. P. 171-179.

3. Dubatolov V.V, Poltavsky A.N., llyina E.V. Lithosiini and
Arctiini of Daghestan (NE Caucasus) (Lepidoptera: Erebidae,
Arctiinae) // SHILAP Revista de lepidopterologia. 2021. V. 49. N
193. P. 129-148.

4. WnbuHa E.B., Montasckuit A.H., Matos A.10., NacaHosa P.M.-C.
KaTanor cosok (Lepidoptera: Nolidae, Erebidae, Noctuidae)
[JarectaHa. Maxaukana: Hayka-[arectaH, 2012. 192 c.

5. llyina E.V., Morgun D.V. Ecological and faunistic review of
butterflies (Lepidoptera, Hesperioidea et Papilionoidea) of
Daghestan: Part 1 // Entomological Review. 2010. V. 90. N 9. P.
1167-1191.

6. llyina E.V., Morgun D.V. Ecological and faunistic review of
butterflies (Lepidoptera, Hesperioidea et Papilionoidea) of
Daghestan: Part 2 // Entomological Review. 2011. V. 91. N 4. P.
450-466.

7. KosTyHoBWY B.H. MaTepuanbl no ¢payHe nanbLeKpbIIOK
(Lepidoptera, Pterophoridae) darecrana // YdeHble 3anucku
BnaroBeLLeHCKOro rocyaapcTBEHHOro NeAarornyeckoro
yHuBepcuTeTa, buonorusa. 2006. T. 23. C. 70-85.

8. Poltavsky A.N., llyina E.V. The Noctuidae (Lepidoptera) of the
Daghestan Republic (Russia) // Phegea. 2002. V. 30. N 1. P. 11-36.
9. Poltavsky A.N., llyina E.V. The Noctuidae (Lepidoptera) of the
Daghestan Republic (Russia). Il // Phegea. 2003. V. 31. N 4. P. 167-
181.

10. MonTasckuit A.H., UnbuHa E.B. MaTepmanbl No orHeBKam
(Lepidoptera: Pyraloidea) Pecny6auku OarectaH // Tpyapl

26

ecodag.elpub.ru/ugro/issue/current




South of Russia: ecology, development 2022 Vol. 17 no. 2

R.V. Yakovlev et al.

[larectaHCKOro rocyaapcTBeHHOro negarorMyeckoro
yHuBepcuTeTa. 2016. T. 1. C. 53-59.

11. NonTasckuit A.H., MnbuHa E.B. MaTos A.10. CoBKM
(Lepidoptera: Noctuidae) [larectaHa // Tpyabl KOXKHOro Hay4HOro
LeHTpa Poccuiickoli Akagemun Hayk. 2007. T. 3. C. 164-226.

12. Tshikolovets V.V., Nekrutenko Y.P. The Butterflies of Caucasus
and Transcaucasia (Armenia, Azerbaijan, Georgia and Russian
Federation). Kyev, Tshikolovets-Press, 2012. 424 p.

AUTHOR CONTRIBUTIONS

Roman V. Yakovlev formulated the aim of the study and
prepared the manuscript. Abdulgamid A. Teymurov and
Naida S. Kubanova participated in the selection of
locations for the study, provided the data on the
vegetation of the studied areas. Vasiliy V. Anikin, Alexey
Yu. Matov, Pavel S. Morozov, Artem E. Naydenov, Vitaly
M. Spitsyn, Alexander N. Streltsov and Petr Ya.
Ustjuzhanin determinated the Lepidoptera species. All the
authors equally participated in the writing of the
manuscript and are responsible for plagiarism,
self-plagiarism and other ethical transgressions.

NO CONFLICT OF INTEREST DECLARATION
The authors declare no conflict of interest.

13. Yakovlev R.V., Poltavsky A.N., llyina E.V., Shchurov V.I. Witt T.J.
Cossidae (Lepidoptera) of the Russian Caucasus with the
description of a new species // Zootaxa. 2015. V. 4044. N 2. P. 270-
288.

14. Robinson G. The preparation of slides of Lepidoptera genitalia
with special reference to the Microlepidoptera // Entomologist’s
Gazette. 1976. V. 27. P. 127-132.

KPUTEPUU ABTOPCTBA

PomaH B. fikoB/ieB pyKOBOAMA NOCTaHOBKOW Lienn u
noarotoBuna pykonuce, Abaynramug A. Telimypos 1 Hanga C.
KypbaHoBa yyacTBoBa/M B Nogbope NoKauuii ans
nccnenoBaHuA, NPeaoCcTaBUAN AaHHbIE O PACTUTENIbHOCTH
nccnefoBaHHbIX y4acTkoB. Bacunuit B. AHMKUH, Anekcen HO.
Maros, Masen C. Mopo3sos, Aptem E. HaligeHos, Butanuit M.
CnunubiH, Anekcangp H. Ctpenbuos v Metp A. YcTIOXKaHUH
onpeaenann matepuan no yewyekpbiabim. Bce aBTopbl B
paBHOW CTeNeHM y4acTBOBaAN B HANMCAHUU PYKOMUCH, U
HEeCyT OTBETCTBEHHOCTb NPU OOHaPYKEHUW NaarmaTa,
camonnaruata uiau gpyrux HesTU4eckux npobaem.

KOH®/TUKT UHTEPECOB
ABTOpbI 3aABAAIOT 06 OTCYTCTBUM KOHbIMKTA MHTEPECOB.

ORCID

Roman V. Yakovlev / PomaH B. ikosnes https://orcid.org/0000-0002-5222-2241

Abdulgamid A. Teymurov / A6ayaramug A. Teitmypos https://orcid.org/0000-0003-1832-7864

Naida S. Kurbanova / Hanaa C. Kyp6aHosa https://orcid.org/0000-0002-8369-5949

Vasiliy V. Anikin / Bacunuii B. AHMKKH https://orcid.org/0000-0001-8575-5418

Alexey Yu. Matov / Anekceit 0. Matos https://orcid.org/0000-0002-6066-6440

Pavel S. Morozov / NMasen C. Mopo3sos https://orcid.org/0000-0003-1393-0867

Artem E. Naydenov / Aptem E. HaitaeHos https://orcid.org/0000-0001-9367-3578

Vitaly M. Spitsyn / Butanuit M. Cnunupbin https://orcid.org/0000-0003-2955-3795

Alexander N. Streltsov / AnekcaHap H. Ctpenbuos https://orcid.org/0000-0002-5658-8515

Petr Ya. Ustjuzhanin / NeTp A. YcTioxaHuH https://orcid.org/0000-0002-5222-2241

ecodag.elpub.ru/ugro/issue/current

27



IKO/1I0rMA KUBOTHbIX

tOr Poccuu: akonorua, passutme 2022 T.17 N 2

OpuruHanbHan ctatba / Original article
YOK 574, 598.294
DOI: 10.18470/1992-1098-2022-2-28-36

MacwTtabbl ce30HHbIX NepemeLLeHNiIA TOPOACKOM YacTu
nonynauumn 601bLWON CUHMLbI HA IOr0-BOCTOKE
3anagHo-CMbupcKoit paBHUHDI

UsaH I. ®Pponos

WHCTUTYT cCTEMATUKM U 3KoN0TMM uBoTHbIX CO PAH, HoBocnbupck, Poccua
HoBocnbUpCKuMiA rocyaapcTBeHHbIN yHUBepcuTeT, HoBocMbMpcK, Poccus

KoHTaKTHOE nnyo.

MBaH . ®ponoB., HayuHbIN COTPYAHMUK, MHCTUTYT
CUCTEMATUKM U 3KOIOTUM KMBOTHbIX CO PAH;
630091 Poccus, r. HoBocubupck, yn. ®@pyHse, 11.
Ten. +79538703617

Email frolov.ivg@gmail.com

ORCID https://orcid.org/0000-0002-7907-9166

dopmar LUTUPOBaHUA

®ponos WU.I. MacwTabbl Ce30HHbIX NepemelLeHuni
ropoACKoI YacTu Nonynsuumn 6oNbLLION CUHULBI HA
10ro-BocToKe 3anagHo-Cubupckoi pasHmHbl // HOr
Poccuu: akonorus, passutune. 2022. T.17, N 2. C. 28-
36. DOI: 10.18470/1992-1098-2022-2-28-36

MonyyeHa 1 Hosbpa 2021 r.
Mpowna peueHsnpoBaHue 16 mapTta 2022 r.
MpuHAaTa 4 anpena 2022 r.

Peslome

Lleab pabotbl. U3yunTb 3aBUCMMOCTb MAOTHOCTUM 6O/BLIOW CUHWLBI B
nepuvos rHe3gOBaHUA B 3aBUCMMOCTM OT  YAANEHHOCTM OT MecT
KOHLIEHTPaLMKM BUAA Ha 3MMOBKaX NPWU MPOYMX PaBHbIX YCNOBUAX.
Matepuan n metoapl. [posegeHO 36 MapLUPYTHbIX YYETOB B 22 Bblaesnax,
YOANEHHbIX Ha pacctosHMe A0 95 KM OT MECT CKOMJIeHWsA NTUL, Ha
3MMOBKe. Bblgenbl pacnonoKeHbl B 04HON NOrogHO-KAMMATUYECKOM 30He.
YUYéTbl NpoBeseHbl B Nepuos, 3MMOBKM (B AHBape) U Nepuog, rHesfoBaHus
(c 16 anpena mo 15 maa) B 2014-2018 rogax. Ona y4yéTra BAMAHMUA
HeBONbLNX HACENEHHbIX MYHKTOB, F4e 3UMyeT MeHbLUEE, N0 CPABHEHUIO C
KPYMHbIM FOPOAOM, KOAMYECTBO CUHMUL, WCMOAb30Ba/JUCL AaHHblE O
HaceneHuu noaen B paguyce 25 KM oT y4ETHOM NaowWwaam.

Pesynbrathbl. BonbwunHcTBO 6onblunx CUHUL, npeanoynTaeT
MWHUMU3NPOBATb PACCTOAHME OT MECT 3MMOBOK [0 MECT rHe3f0BaHuA.
Hanbonee npeanoytutenbHoe paccTosHME NepemelleHuit cocTaBnser
10-20 KM OT KpYMHOro ropoga, KOTOPbI ABAAETCA OCHOBHbIM MECTOM
31MMOBKM 3TOrO BMAa.

BbiBogbl. [110THOCTL 60/bWON CUMHMLUbLI B Nepuos THe3[0BaHMWA
SKCMOHEHUMaNnbHO BO3pacTaeT npu 6AM30CTM MeCT 3MMOBOK. [pwu
yOaneHun oT MecT 3MMOBOK 6osiee Yyem Ha 20 KM N/IOTHOCTb BMAA B
nepuos rHe3goOBaHUA [OOCTOBEPHO He MeHAeTcA. MaKkcumanbHas
MMMaHEHTHaA MNJIOTHOCTb B TFHE340BOM Nepuos AOCTUraeTcs B MecTax
61aronpUATHbLIX 3MMOBOK BMAa, TO €CTb B MEranoJ/iuce ¢ arioMmepaLmen.
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Abstract

Aim. This research aims to study the Great Tit breeding density, depending
on the distance from preferred wintering sites with all other things being
equal.

Material and Methods. 36 route counts were carried out in 22 locations
ranging up to 95 km away from the preferred wintering sites. The data was
collected in the same weather and climatic zone. The route counts were
carried out in the wintering season (January) and in the breeding season
(16 April — 15 May) in 2014-2018. To consider the influence of small
settlements, where a smaller number of tits spends winter in comparison
with a large city, sample sites were characterized by the population of
people living within a radius of 25 km around the sample site.

Results. Most Great Tits prefer to minimise the distance from their
wintering sites to their nesting sites. The most preferred distance of
seasonal movement is 10-20 km from a large city, the main wintering
place for this species.

Conclusions. The density of the Great Tit population during the nesting
period increases exponentially with the proximity of wintering sites. When
more than 20 km from wintering sites, the density of the species during
the nesting period does not change reliably. The maximum immanent
density during the nesting period is achieved in places of favourable
wintering of the species, that is, in a metropolis with agglomeration.

Key Words
The Great Tit, Parus major, nesting, spatial distribution, seasonal
migrations, modeling, GIS.
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BBEAEHUE

PerynspHble 3umoBKM 6osbwoin cuHuupl (Parus major) B
rOpOACKMX YCNOBUAX U3BECTHbI AN MHOTUX ropoaos [1; 2],
npyv 3TOM 3MMOBKa fBAAETCA Hambonee KPUTUYHbLIM
nepuoaom B XusHu atoro Buaa [3]. B ycnosuax Cnubupu ato
AB/NIEHNE HaYanocb ropasgo nosxe. B HoBocnbupcke Takke
HabnoJaeTca MmaccoBas 3MMOBKA 60/blION CUHMLDbL. B
1980-x NNOTHOCTb 6ONLLLIOW CUHWMUBI, 3UMYIOWEN Ha
TeppuTOpPUN KUnomn 3aCTPOMKM Hosocnbupcka,
oueHnsanacb B 409 u B 285 ocobeii/km? [4; 5].
B 1999-2001 rogax nNAOTHOCTb 6ONLIIOW CUHULUbI B
MHOFO3Ta)KHOW  KWNOW  3acTpoliKe  MNpeBbIWano B
oTAeNbHble NOMoBMHLI MecAua 1000 ocobei/km? [6]. B
2014 roay B OTAe/IbHble MOMEHTbl 3UMMHero nepuoaa
NAOTHOCTb 6O/bLWOW CUHULBI HA 3MMOBKE B ropoze M B
NeconapKoBbIX 30Hax fgocturana 2000 ocobeit/km? [7].
MpermyLLEeCTBO rOPOACKON FPYNNUPOBKMN BONBbLIOW CUHULbI
COCTOWUT B TOM, YTO NTUUbLI B HEM MOryT MCNOAb30BaTb
QHTPOMOreHHblEe  KOpMa,  AOCTynHble B 60/bwom
KO/MYecTBe WM3-3a COCEACTBA C 4Yes/IOBEKOM. TaKKe,
TemMnepaTypHble YCNOBUA W HanMuMe MecT HOYEBOK B
ropoge npeaoctaBnAoT Oosiblle BO3MOMKHOCTEM  AnA
60/1bLIONM CUHMLDbI YCMNELWHO Nnepe3nmoBaTb B ropogax no
CPaBHEHUIO C YacTblo NOMYAALMKM, 3UMYIOLLEN B necax.
MopobHaa cBA3b pacnpeseneHns 6ONbLIMX CUHWL, Ha
rHe3goBaHMM C KAMMATUYECKMMM YCNOBUAMMU 3UMOBKK U
OOCTYMHOCTU KOPMOB B 3UMHMIN Nepuoa M3BecTHa U Aan
eBponenckux ropogos [8].

BHYTpMCE30HHaA [AMHAMMKA NAOTHOCTM  BMAA
CBMAETENbCTBYET O 3HAYMTENbHbIX MPOCTPAHCTBEHHbIX
nepepacnpeaeneHunax Buaa: B OCEHHee Bpems NTULbl
NpWKoYeBbIBalOT B 6O/bLIOK rOpPoA, B TEYEHME 3UMbI
3aMEeTHO HECKONbKO BOJH  MOMOJIHEHUA  3UMYlOLLEN
rpynnupoBku [6], U B KOHUE 3MMbl NOAABAAIOLAA YACTb
3MMOBaBLUMX NTUL nokuaaeT ropog [9; 10]. Takum
0bpa3om 3ameTHa Ba)KHOCTb KPYMHbIX HACeNeHHbIX
NYHKTOB AN YCNEWHOW 3MMOBKM 3HAUYMTENbHOM 4acTu
nonynauun  60blWoN  CUHWUbL.  TTUubl  coBepLiatoT
eXXerofHble Ce30HHble MMUrpauuMnM BecHOW B MOMCKax
NnoAXoAALEro MmecTa A4 rHe3fo0BaHMA U B OCEHHe-3MMHUIA
nepuog, B MOMCKax KOpMa M MeCT HOYEBKM B Nepuop,
3MMOBOK. [pyM 3TOM NTUUBI ONpeaenalT AanbHOCTb
BbIHY)KAEHHbIX CE30HHbIX MUrpauuii Takum o0bpasom,
yTo6bl YyCNeTb 3aHATL MPUTOoAHbIE MecTa A1A rHe340BaHuA
npv MWHMMaNbHbLIX 3aTpatax bloa)eTa BpemMeHu u

3Heprum.
M3BeCTHO, 4YTO  B3aMMOPACMONOXeHUEe  MecT
3MMOBOK W THE3[0BaHUA OKasblBalOT CYLLECTBEHHOE

BAWAHME Ha NPOCTPAHCTBEHHYIO Pa3HOPOAHOCTb NJIOTHOCTU
Buaga [10]. Tak pna [anbHUX MUFPaHTOB NpeasioXKeHa
KOHLenTyanbHaa Mogenb GOpMMPOBaHUA  FHE340BOM
NNOTHOCTU BUAOB B 33aBMCMMOCTM OT OCHOBHbIX Tpynn
¢dakTopos [11]. PacctosHMe MecT rHe3goBaHMS OT MecT
3MMOBOK ABNAETCA OAHWM M3 TakuX K/oueBblX GaKkTopos.
[na  pasnnuHbix  reorpaduyecknx  rpynn  AaNbHUX
MWUIPaAHTOB MOJ/yYeHbl YPaBHEHUA Perpeccuu rHesgoBok
NAOTHOCTU NO AaHHOMY baKTopy. [Ns BAUKHUX MUTPAHTOB
KaKUX-NMbo  OTYETAMBLIX NPEACTAaBNEHUA O  TaKuX
TEepPPUTOPUaANbHbIX CBA3AX He chopmuposaHo. MecTta
3UMOBOK B/IMXKHMX MUIPAHTOB He yganeHbl Ha 6osbluine
paccToAHMA OT PAaliOHOB rHE3[40BaHUA M B 3HAYMTENbHOM

CTeNeHW pacnonaralTcs B Mpegenax WX rHe3goBbIX
apeanos. [10ABMBLIAACA BO3MOMHOCTb CPABHUTE/ILHO
nerkow naeHtTnduKaumm mecT KOHLeHTpaLun

3HAYUTENbHOITO KONM4YecCcTBa 3MMYHOWMUX NTUL NO3BONAET

ONA HWUX  OUEHWUTb  XapaKTep  BAWAHMA  AAHHOrO
reorpapuyeckoro ¢aktopa. HapasHe c 3Tum nossnsetca
BO3MOMHOCTb OLEHUTb [aNIbHOCTb CE30HHbIX MWUrpaLmi
3TOro BMAA U €€ NU3MEHYMBOCTb.

Bcé ckasaHHOe cBMAETeNbCTBYET O TOM, YTO MTULLbI
npeanoyYnTaloT MUHUMMU3UPOBATb PACCTOAHWE CE30HHbIX
MUrpaLMi M3 MEeCT Pa3MHOMXKEHUA B MeCTa 3MMOBKU. MHaue
roBops, NP NPOYUX PaBHbIX YCNOBUAX 0cObM, 3aHABLINE
YHaCTKM MAaKCMMaIbHO 6/1M3KO K MeCTy yCnewHOoM 3MMOBKM
npyv NPOYMX PaBHbIX NO 6HOOMKETY BPEeMEHW W 3Hepruu
OKasblBaloTca B 6osiee BbIOAHOM MNOJIOXKEHUU, Yem Te,
KOTOpPbIM MPUXOAUTCA NeTeTb C MeCT 3MMOBOK A0 MecT
rHes3foBaHWA Aanbuie. B pesynbtaTe npu yaaneHum ot mect
MaccoBOM 3UMOBKM (KpynHbIiA ropog, B ciyyae ¢ 6onbluoi

CMHUUEN) NAOTHOCTb BWAA B  THE3[40BOM  nepuos
3KCMOHEHUMaNbHO YMEHbLUIAeTcs.

[nsa  npoBepku runoTtesbl cnefyeT  pewuTb
cnepylolime 3agauu.

1. OueHUTb Be/MYMHY NPOCTPAHCTBEHHbLIX U

MEKrogoBbIX Pas3nMuuMii NAOTHOCTU 6GONbLIOK CUHWLUBI B
rHe3goBoOW nepuoa,

2. B rHe3goBOW nNepuog MNpu MPOYMX PaBHbIX
YCNIOBUAX BbLIABUTL XapaKTep M3MeHeHWI MJ0THOCTM Mo
rpagueHTy paccTosaHMA OT KPYNHOTo roposa.

3. B rHe3noBOW nepuog MpuM MNPOYMX PaBHbIX
YCNOBUSAX BbISBUTb PACCTOSHUA, MPU KOTOPbIX NPOABAAETCA
CBA3b MJIOTHOCTM BMAA B THe3JOBOM nNepuon C
ypbaHusaumen TeppuTopUN (koTopas ABnneTcs
MHOMKAaTOPOM WM  MapKepom MecTa [AnA  YChneLHom
3MMOBKMU).

4. Paccuutatb ypaBHeHus perpeccuy,
annpoKCMMUPYHOLLME 3aBUCMMOCTb NAOTHOCTU B THE340BOM
nepuos OT PAcMoNOKEHUA WU E€MKOCTU MecT MNPUrodHbIX
31MOBOK.

MATEPUAN N METOAbl UCCNEQOBAHUA

OnAa  peweHnAa  nNOCTaBAeHHbIX  3aJay  MpoBeAeHO
36 MapLlpyTHbIX YYETOB OLEHKM MNAOTHOCTM 6onblioi
CMHMUbI Ha 22 y4éTHbIX naowaasax. 32 mapwpyTta 6biam
NporAeHbl U B 3MMHUI Nepuos, U B BECEHHEN B OAMH U TOT
e KaneHpapHol rog. [nAa OUEHKM NAOTHOCTM BWUAOB
MCNONb30BaNacb METOAMKA MApLUIPYTHOro y4yéra nTuL, Ha
NOCTOAHHbIX  YY4ETHbIX naowapax 6e3  orpaHuyeHus
LUMPUHBI TPAHCEKTbI NO NpUHLUMNY XaiHe [12] u ¢ rpynnamum
nanbHocTe obHapy:keHua [13]. OnA NTUL, OTMEYEHHbIX
NEeTALMMM, BHOCUINCD NONPABKU HA CPEAHIO CKOPOCTb UX
nepemeuieHmns [14]. Naowanm, Ha KOTOPbIX NPOBOAMANUCH
YY€Tbl, 6blAN NOCTOAHHbIMM B TeYEeHUEe BCEro BpPeMeHMU
paboTtbl. Pasmepbl y4éTHbIX NAoWanen CcOCTaBNAT OT
1,5 km? 8o 6,0 KM%, dopma naowasen NPAMOYroibHaA AN
6113Kan K NpAMOYronbHOW. BHyTpW Kaxkaol naowagu 6bin
33/10KEH  KPMBOJIMHEMHbIN  MApWwpyT C MNOCTOSIHHOM
reometpuen [15]. [MpOTANKEHHOCTb OAHOrO MapLupyTa
coctagnana ot 2,5 o 5 km. [atbl y4yétoB BbIGMpanuch
Takum 06pasom, 4Tobbl Mexay Y4ETamMMU MO BO3MOMKHOCTU
6bln  PaBHbIM MPOMENKYTOK BPEMEHM. 3a HAWMEHbLUYIO
eAMHULY paccmoTpeHus  (npoby) npuHATa  cpefHss
NAOTHOCTb BMAQ Ha YY4eTHOW naowagn B onpeaenéHHyto
nonosuHy mecaua. Hopma yuyéta — 10 km B mecAl B
KaXXAOM Bblaene. Y4YéTHble niowaau pacnosnaranucb B
yepTe ropoga Hosocmbupcka v Ha yganeHun oo 95 kKm ot
rpaHuubl ropoga. KpanHue yyéTHble niowaau yaaneHbl
Apyr oT apyra Ha 150 Km B 4OATOTHOM HanpaBAEHUM U Ha
117 KM — B LULMPOTHOM.
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[Ona  BblIABNEHUA BAMAHMA UM3ydaemoro aKtopa B
BbIOOPKE MO BO3MOMKHOCTU MUHUMMU3UPOBAHbLI Pa3NnunA
BCEX OCTasIbHbIX 3Ha4YMMbIX rpynn ¢akTopoB. Becb palioH
Haxo4uNCA B KIMMATMYECKON 30HE MpeanoyTeHua Buaa.
MpoaonKnTenbHOCTb 6e3mMopo3HOro nepuoga B
r. HoBocubupcke " OKpPeCTHOCTAX  cocTaBaseT
124-142 pHs [16], NO3TOMY WMPOTHO-KAMMATUYECKUMM
pPas3INUMAMM MOXKHO npeHebpeyb. BavaHue pasnuyHol
CcTeneHun COOTBETCTBMUA YCNOBUI cpendbl 3KONOrMYECKUM
notpebHoCcTAM BWAA HUBEIMPOBANOCL Tem, 4YTO ANA
aHanM3a MCnosb30BaHa MMMAHEHTHAA MJIOTHOCTb BMAA,
TO eCcTb MOKa3aTenun MNJOTHOCTU B NepecyeTe He Ha BCIO
YYETHYI0 n/owaab, a TONbKO Ha Te ee 4acTu, YCN0BUA Ha
KOTOPbIX COOTBETCTBYIOT MapameTpam 3KOA0TrMYecKomn
HUWKU BuAa. o 3KCNepTHbIM OLEHKam pasanyMamun B
NpoABNEeHUN Tpoduyeckoro GaKkTopa Ha PasHbIX YYETHbIX
naowaaax MOXHO npeHebpeysb. KoHuenuma
MMMaHEHTHOM MJIOTHOCTU, MPUHLMMbI OLUEHKMU 3HAYMMBbIX
$aKkTopoB (3aWwmTHOrO, TPOPUYECKOro) 3aMMCTBOBAHA U3
nutepartypsbl [10; 17].

Mo paaHHbIM H.A. Ko3nosa [4], B rHe340Boe Bpems
6onbluan CMHMUA 3acenser npenmyLL,ecTBeHHO
NINCTBEHHbIE U CMELIaHHble HacaxKAeHua. B rnyxmx necax
OHa O4YeHb pefiKa, U MOYTU He BCTPeYaeTCca Ha PacCToAHUMU
10-15 Km OT HaceneHHoro nyHkTa. M3nwbneHHble mecTa
06uUTaHMA BONbLIMX CUHUL, — cafbl U NapKK, LayHble
MOCesIKU U O3eNeHeHHble y4yacTkn ropogos. CornacHo
B.A. OgkuHy [17], npurogHbimuM ANA rHe3g0BaHMA
60/1bLIOI CUHULbI ABNAIOTCA Cafbl, IECONAPKOBbIE 30HblI,
neca, rpaHMyaliMe C OTKPbITbIMW NPOCTPaHCTBamMu. ITa
COBOKYMHOCTb 3aLWMUTHbIX YCNOBUIA Cpeapbl, HaYe roBops —
TOMOAPXUTEKTYPA, dopmanunsosaHo, HasBaHa
«nonecbem». CBA3b NAOTHOCTM 6ONbWOW CUHUUBLI B
noaTaéXHoM nop3oHe B FHe3JoBOM  nepuwop ¢
TONOAPXUTEKTYPOM MNPeanovyUTaeMoro HaxoauTca Ha
cpeaHem yposHe (0,44). CBA3b NAOTHOCTM 60nbliOW
CMHULbl Ha TrHe340BaHUMM C poseilt 6naronpuATHOrO
cybcTpata (ropusoHTanbHble TOHKWE BETBM LEpPeBbeB U
KYCTapHWKOB, TONCTble TPaBAHWUCTble cTeban) HaxoauTca
Ha cpegHem yposHe (0,48-0,58) [17].

B obwem, B rHe3goBoe Bpemsa 6onblas CUHULA
3aHMMaeT y4acTKM pOC/AOro  ApeBOCTOA, KOTopble
rpaHMyaT C OTKPbITBIMW MPOCTPAHCTBAMU, [aXKe ecau
OTKpbITble MPOCTPAHCTBA CO BCEX CTOPOH OKPYXKeHbl
necom. Ba*kHbim daKkTopom, B/INAIOLLUM Ha
pacnpegeneHve 60MbLWON CUHWUUDBI, ABNAETCA Hanuuue
aynen. OueHUTb NposBAeHWe 3TOro GakTopa MOMKHO No
Konuyectsy oTmupalowmx gepesbeB [17].  MMocne
pPa3MHOXeHuA CBA3b EIZE] c rHe3no0BoW
TONOAPXUTEKTYPOM CTaHOBUTCA cnabol, n BUA Nokuaaet
MecTa pasmMHoXKeHuAa. Bo Bpema nocnerHesgoBbix
MUrpaumnii 6onbluaa CUHULA MepemelaeTcs B MecTa

0b6WTaHUA, 3aHATble KYCTApPHUKAMW: 3aKyCTapeHHble
6onota, MBHAKM pek [17]. Haubonbwue 3HayeHus
NAOTHOCTM BUAQ B 3MMHEe BpemA OTMeyeHbl B

HaceNeHHbIX MYHKTax (B MNOCENKAX W KWUAbIX paloHax
KPYynHbIX ropogoB). Bug MHOrouucneH B TFOpPOACKUX
NIeconapKoBbIX 30HAX M Ha AaYHbIX y4acTkax [4; 5; 17].

Takum  obpasom, Ana  6OAbWON  CUHUUbI
CylLecTByeT f4Ba K/OYEBbIX MeECTOObUTaHMA B pasHble
Ce30HbI roa: HacenéHHble NYHKTbl B Mepuos 3MMOBKU U
neca C pgonelt  OTKPbITbIX MPOCTPAHCTB B  Nepuog
rHe3foBaHuA.

Ha Kaxkgon yyeTHOM naowanm Aons Tepputopuu,
npurogHon ana obuTaHus BuAa, pasnuyHa. Ona Bcex
NpobHbIX NnowWwaaewn, rae NPoBOAUANCH YYETLI NTUL, Bblna

onpegeneHa AonA  NPUrogHOW  ANA  rHes3aoBaHuA
60/bLION CUHULBI J,0NA TONOAPXUTEKTYPbI. MapameTpbl n
XapaKTEepPUCTUKU  3TUX  TOMOAPXUTEKTYP  NogpobHO
onucaHbl B nybankaumax B.A. KOgkuna [10; 11; 17]. Tam
e [alTcA MeToAMYECKMEe PEeKoOMEeHAauMu Mo OLeHKe
npossaeHua 3TUX GaKTOPOB, KaK Ha MECTHOCTM, TaK U C
MCNoNb30BaHUEM OAHHbIX OUCTAHUMOHHOTO
30HAMPOBaHMA 3eMnu (No NPUBEAEHHBIM KAOYEBbIM
npu3HaKam M306paxkeHui).

Ona HUBENMPOBaHMA pasnuunii YYETHbIX
naowagen no BapuaumMm GaKTOpa 3aLMUTHBLIX YCAOBUM
MECTHOCTM Mbl PaccinTbiBAEM MMMAHEHTHYIO NJIOTHOCTb

suaa (N;z), paspenus Habiopgaemyto NOTHOCTL BUAA B

nepuos rHe3fOBaHWA Ha [ONK0 NAoWaau, 3aHATOMU
npurogHon ana obuTaHMA BMAA TONoapxuTekTypoW. Mpu
noac4éte  MMMaAHEHTHOM  NJOTHOCTM  YYWUTbIBaeTCA
KOJIMYECTBO APEBOCTOA. 3a nepuos HabntoAeHUN MOXKHO
npeHebpeyb M3IMEHEHUAMW XapaKTEePUCTUK A[PEeBOCTOSA
(BblpybKamMn M pocToM HOBbIX AepeBbeB). [losaTomy
M3MEHeHUss 0buWein YUCNeHHOCTM BuAa B palioHe
nccnenoBaHus BbI3blBaeT " cooTBeTCTBylOLME
U3MEHEHMA WMMAHEHTHOM NAOTHOCTU (NpM  Mpoymx
PaBHbIX YCNOBUAX).

Kaxpaa y4yéTHaa naowanb, 3aN0XeHHaa Ha
TEPPUTOPUU UCCNEAOBAHMA, Bbla OXapaKTepusoBaHa Mo
YOANEHHOCTH oT KpYMHOro merarnosuca -
r.  HosocuMbupcka € HaceneHvem  arnomepauuu,
aoxoaswein [no 2 MUAIMOHOB 4Yenosek. PacctosHue
onpeaenanocb OT UeHTpouAa Y4Y4ETHOW naowaau Ao
rpaHuLbl HACENEHHOIO NyHKTa.

TaKkke ONA ONWCaHUA MeCT 3MMOBOK 6onblioi
CUMHULbI Bbla Mcnonb3oBaHa MHGoOpMaLMA O KoanyecTse
NPOXMBALWNX NOAEN Ha TeppuUTopuUuM UCCNef0BaHUA.
Bblin  B3ATbl  pe3ysbTaTbl BCEPOCCUICKOW nepenucu
HaceneHua 2010 roga [18] v KapTa HaceNEHHbIX NYHKTOB C

pecypca OpenStreetMap [19]. Kapta HacenéHHbIx
NyHKTOB, nNpeAcTaBasowan coboill MoAuroHbl, 6Obina
conoctaBfieHa €  WHPopmaumelr O  KoAMYecTse

npoxuBatowmx nogei. Arnomepaums r. Hosocmbupcka u
r. bepgcka B xope 3ToW onepauMm cTana eauHbIM
NO/INTOHOM C OBWMM 3HAYeHMEeM YUCNEHHOCTU NtoAeN.
MpeanonaraeTcs, YTO KONMYECTBO NtoAeN, NPOXKUBAIOLLUX
B HaCe/NIEHHOM MNYHKTEe, ABMAETCA MAapKEPOM KOJIMYecTBa
KOpMa W YKPbITUIA, KOTOpble MCMoAb3yloT Hosblwne
CMHULUblI B NEpuos 3MMOBKW. 3TO MO3BOJIUNO OLEHWUTb
NOTEHUMANbHYO EMKOCTb 3MMOBOK 60/1bLLIOIN CUHULLbI.
Kaxpaa y4yéTHaa naowanb, 3aN0XeHHaa Ha
TepPpPUTOPUMN UccenoBaHUs, Bblna oxapakTepmsoBaHa Mo
KONNYeCcTBY MPOXMBAOWMX Ntogen, COobCTBEHHO, Ha
Tepputopun  y4yéta. Kpome  3TOro,  KO/IMYECTBO
NpoXuBawLWmx Atoaeit 6bl10 NOACYMTAHO TaKKe B
OKPY)KHOCTAX C paguycamu 5-50 Km (c warom B 5 Km),
LLeHTPbl KOTOPbIX HAXOAATCA B LEHTPe YYETHOM NaoLWaam.

MONYYEHHDbIE PE3Y/IbTATbl U UX OBCYXOEHUE
B Tabn. 1 npeacraBneHbl pe3ynbTaTbl Y4ETOB 60/blUOM
CUHULLBI B NEPMOA, 3UMOBKM U B NEPUOS, THE3L,0BAHMA.
[na 6onblwon cMHULBI 06HAPYXKEHbI MeXrogosble
KofebaHMA  MAOTHOCTM  Ha  MOCTOAHHbLIX  YYETHbIX
nAowWaaAX, O4HAKO, MEXro4oBble 3HaYeHMA MIOTHOCTU
HaxXoAATCA HA CXOAHbIX YPOBHAX WM 3TU MEXKrofoBble
pasnnMumMa HefoCTOBEPHbI. TakMm 06pa3som, Mbl MOMKEM
MPUHATb, YTO YUCNEHHOCTb BWAA [AOCTOBEPHO He
MeHsNach 3a rogbl HabnaAeHWNA.
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Tabauya 1. Xapaktepuctunka y4éTHbIX naowagen
Table 1. Characteristics of recording sites
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Neca cocHoBo-6epe3oBble, AeHAPONApK
(54,8040° c. w., 83,0581° 8. 4., 2014 r.) 0 2,7 0,68 454,2 105,1 - -
Pine-birch forests, dendropark (54.8040° N, 83.0581° E, 2014)
To ke, 2016 r. / Same, 2016 0 2,7 0,68 69,1 143,6 214,5 107,3
To xe, 2017 r. / Same, 2017 0 2,7 0,68 49,1 40,0 127,3 45,5
To ke, 2018 r. / Same, 2018 0 2,7 0,68 41,8 72,7 145,5 97,0
Crapas MHOro3Ta)KHas 3acTpoiiKa
(54,8274° c. w., 83,0286° B. 4., 2014 1.) 0 2,8 0,69 10581 1116,1 130,6 188,7
0ld high-rise buildings (54.8274° N, 83.0286° E, 2014)
To ke, 2017 r. / Same, 2017 0 2,8 0,69 11286 9694 195,9 122,4
To ke, 2018 r. / Same, 2018 0 2,8 0,69 234,7 344,9 191,8 163,3
Neca cocHoBo-6epe3oBble, AeHAPONapK
(55,0611° c. w., 82,8799° 8. 4., 2014 1.) 0 20 058 11356 1118,6 206,8 101,7
Pine-birch forests, dendropark (55.0611° N, 82.8799° E, 2014)
To ke, 2016 r. / Same, 2016 0 2,0 0,58 869,7 1603,0 163,6 121,2
To ke, 2017 r. / Same, 2017 0 2,0 0,58 378,8 506,1 218,2 51,5
To ke, 2018 r. / Same, 2018 0 2,0 0,58 506,1 1087,9 224,2 142,4
Jleca 6epe30B0-COCHOBbIE, 3a€/bLOBCKUIA HOp
(55,0599° c. w., 82,8555° B. 4., 2014 r.) 0 4,1 0,39 0,0 0,0 55,6 21,8
Birch-pine forests, Zaeltsovsky Bor (55.0599° N, 82.8555° E, 2014)
To e, 2016 r. / Same, 2016 0 4,1 0,39 73,3 63,3 103,3 80,0
To ke, 2017 r. / Same, 2017 0 4,1 0,39 54,5 6,7 143,3 33,3
To ke, 2018 r. / Same, 2018 0 4,1 0,39 13,3 33,3 73,3 66,7
CTapas MHOro3Ta)KHas 3acTpoiika
(55,0603° c. w., 82,9018° 8. 4., 2018 r.) 0 2,2 0,36 425,5 - 34,5 21,8
Old high-rise buildings (55.0603° N, 82.9018° E, 2018)
To ke, 2014 r. / Same, 2014 0 1,4 0,57 1330,0 1674,7 516,7 -
To xe, 2018 r. / Same, 2018 0 1,4 0,57 340,0 - 74,3 54,3
To ke, 2018 r. / Same, 2018 0 4,6 0,29 548,3 - 2,2 0,0

JNeca cocHoBo-6epe3osble (54,8564° c. w., 83,0314° . 4., 2014 1.)
Pine-birch forests (54.8564° N, 83.0314° E, 2014)

MHOroaTaxKHas ¥Kunas 3acTpoika

(54,8795° c. w., 83,0795° B. 4., 2014 1.) 0 2,8 0,46 11115 14423 88,5 26,9
Multi-storey residential buildings (54.8795° N, 83.0795° E, 2014)

OcurHoBo-6epe3oBble neca (55,6509° c. w., 82,7430° 8. 4., 2016 T.)

0 2,8 0,30 37,1 441,9 16,1 56,5

Aspen-birch forests (55.6509° N, 82.7430° E, 2016) 60 70 041 0,0 0,0 22 34,8
OcurHoBo-6epe3oBble neca (55,7242° c. w., 82,6986° B. 4., 2016 T.)

Aspen-birch forests (55.7242° N, 82.6986° E, 2016) 71 84 032 71 0,0 37,0 44,4
MNons, nepenecku (55,1854° c. w., 83,0616° B. 4., 2016 T.) 6 41 0,48 0,0 i 65,9 39,0

Fields, woods (55.1854° N, 83.0616° E, 2016)
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PucyHoK 1. CAi3b cpeaHeit UMMaHEHTHOM NAOTHOCTU 6ObLIOK CUHULLI B NEPUOL FHE340BAHNA B 3aBUCUMOCTH

OT paccTosHMA 40 KpynHoro ropoaa (Hosocubupck) B 2017 roay (KpacHbiit paa) v 8 2018 rogy (cvHuit paa)

Figure 1. Relationship between the average immanent density of the Great Tit during the nesting period depending
on the distance to a large city (Novosibirsk) in 2017 (red row) and 2018 (blue row)

MaKcMMaibHaa MMMaHEeHTHaa MIOTHOCTb BUAA B MEpUos
rHesfoBaHMA  Habilogaetca B uyepTe  ropoga, a
MWHUMANbHAA — B YA3aNEHHbIX OT ropoga Bblaenax.
BblfBNEeHHAA 3aBMCMMOCTb MO3BO/IAET 3aKNOYUTb, YTO
NTULbI CTPEMATCA MOKUHYTb MecTa 3MMOBOK M BbibMpaioT
Hanbosee npurogHble Mecta 418 T[He3J0oBaHMA B
HenocpeacTBeHHOM 6AM30CTU OT MecT 3MMOBOK. Bonbluan
CMHMLA NpPeoAoneBaeT HEKOTOPOEe PaccToAHME OT MecCT
3MMOBKM, 3aHMMas CcHayana MmecTta, bausnexawme K

MecTam 3MMOBKW, a 3aTeM M bHonee ypanéHHble mecTa.
MecTaMu KOHUEHTpaLuMM GONbLION CUHULBI Ha 3MMOBKe
ABNAOTCA HACeNEHHble NYHKTbl, B OCOBEHHOCTU, KpynHble
ropoaa.

Ons Toro 4yrtobbl y4yecTb 6OAbLIYD YacTb MmecT
3MMOBOK 3TOrO BMAa, HEOBXOAMMO NPUHATL BO BHUMaHMWeE
3MMOBKM HE TOJIbKO B KPYMHOM ropoe, HO U B MeKUX
HaCeNEHHbIX NyHKTax. CymmapHyto EMKOCTb
NOTEHUMANbHbIX 3MMOBOK 0OO/MbLWON CUHULbI  MOXHO
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OLEHWUTb KOZIMYECTBOM JKMBYWMX B  ONpeaeséHHom annpoKkcMmupylowan  AaHHble no  Bcem rogam
paanyce nwaei. PacnpegeneHne 60bLIOKA  CUHULDI HabnoAeHW, NOKasbiBaeT YMeHblUeHWe WMMMaHEHTHOM

MOKa3asio BbICOKME YPOBHM CBA3U C KOJIMYECTBOM KUBYLLMX
nogei B paguyce 10, 15, 20, 25, 30 KM OT Yy4éETHOWM
naowaaun. Hanbonbwas MHPOPMATUBHOCTL AOCTUraeTCA
npu COMOCTaBAEHUU MAOTHOCTM nonyaauMn 6onbluo
CMHULbI C KOIMYECTBOM NPOXKUBAIOLLMX /l0Aei B paauyce
25 KM OT y4éTHOW nAoWaAM, KOTopble XapaKTepusyoT
NoTeHUMaNnbHYl0 EMKOCTb 3MMOBOK 3TOro Buga (puc. 2).
MiMmeHHO npu 3TOM paguyce pesynbTaTbl HabnoaeHui
Haunyywum obpasom pacnpegenstotca no ocu abeumcc
rpaduKa. Tak Kak BbIDOPKU B OTAE/IbHbBIE FOAbI OT/IMYAKOTCA
APYr OT Apyra KOAIM4ecTBOM Npob v pacnpeseneHnem aTux
npo6 no Bapuaumu dakTopa, TO Ha PUCYHKE OTAENbHble

NAOTHOCTM 6O/NbWOW CUHULbI HA THE340BaHUW Npwu
YMeHbLWEHUN ypoBHA ypbaHM3auumn (KosmyecTBa MPOXKU-
BatoWwmx B paauyce 25 Km ntogeit). Paguyc B 25 Km BbibpaH
TaKXKe M NOTOMY, YTO, COTNAcHO puc. 1, NTULbI coBepLUatOT
Hanbosnee aKTUBHble MNepemelleHna He bonee yem Ha
20 Km. MonobHbIM noaxofd, KOraa yyYuTbiBAeTCs BAMAHUWE
BCEX MOTEHLMAIbHbIX MECT 3MMOBOK, MO3BOIAET YBENNYUTD
TOYHOCTb MOZENNPOBAHMA M Nyylle pas3nnyatb YYETHble
NaoWaan, HaxoAAalWmMeCca MeXAy HECKONbKUMU cpegHUMU
M MEJKUMW HacenéHHbIMM MNyHKTaMW, HO BJanuM oT
KPYMHOro ropoga, OT YYETHbIX NAOWanen, KoTopble
HaxodAaTCA XOTb M 6AMXKe K KpynHomy ropogy, HO B

rogbl BblgefeHbl PasHbIMU LUBeTaMW. JIMHMA TpeHaa, paanyce 25 KM OCTalOTCA Ma/IoHaCceNEHHbIMU YE/I0BEKOM.
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PucyHok 2. CBA3b cpegHe UMMaHEHTHOM MNAOTHOCTM 6ONbLUON CUHULBI HA THE34,0BaHMM C YpoBHEeM ypbaHuM3aLumm
(KoNIMYecTBO NpoXKMBaOLWMX 04N B paanyce 25 KM oT y4ETHOM naowaam)

KpacHeim 0603HaveH — 2014 200, 3eneHbim — 2016 200, yepHoim — 2017 200, cuHum — 2018 200

Figure 2. Relationship between the average immanent density of the Great Tit during nesting period

and the level of urbanization (the number of people living within a radius of 25 km from the sample site)

The year 2014 is in red, 2016 is in green, 2017 is in black and 2018 is in blue

Cnepyet 06paTuTb BHMMaHWe Ha cnegylolee. B ropoackoi
yepTe M B HeMNoCPeACTBEHHOM 6/IM30CTM OT KpymHOro
ropoga nAoTHOCTb BMAA HAXOAMTCA HA BbICOKOM YPOBHE, a
3aTeM YyMeHbLIaeTcA Mpu  YA3ANEHUM OT HaCeNEHHbIX

NYHKTOB.

CDopmanmaoBaHo 3aBUCUMOCTb MMMaHEHTHOM
NNOTHOCTH 6onbLion CUHUUDbI oT HaCeNnéHHOCTH
OKpYy’KatoLwwero NpPOCTPaHCTBa MOXHO BbIpPa3uTb
cnepyloLWmMm ypaBHEeHUEM:

0.0000009F,

Ny =583 +¢ 28 (1)
rae hrfﬂ? —  WMMaHEHTHaA NNOTHOCTb BUAa Ha

rHesgosaHuM, Fgg — KON-BO UenoBeK, MPOXMBAIOWMX B
paguyce 25 KM BOKpYr yuétHoi nnowagm, BZ = (,63.
YpaBHEHME MOKa3blBAET, YTO MPU OTCYTCTBUM Ye/OBEKA B
HeMnoCpeACTBEHHOM 6M30CTH, UMMaHEHTHaA MAOTHOCTb

BMAa Ha TEPPUTOPWUM WCCNeAoBaHWMA BCE paBHO byaer
NPUHMMaTb 3HaYeHMA 0Ko0 58 ocobeli/Km?.

Mmes B pacnopaXkeHUM KapTy HacenéHHoOCTM
YeNOBEKOM TEeppuUTOpUM UCCeAO0BaHMA U onpeaenus
JON0 NPUroAHON TOMOAPXMTEKTYPbI, MOMHO paccyMTaThb
Hab log4aeMylo MAOTHOCTb BMAA Ha rHe340BaHUMM Mo

dopmyne 2.

—_ O, POPEGOE 5
Ny, o BE3=xe 2w Fron (2)
rae Ny, emyp — Habnojaemas smnupuyeckas NAOTHOCTb
BMAa Ha rHesgosaHuu, Fgz — KON-BO  YesoBek,

NPOXKMBAOLWMX B paguyce 25 KM BOKPYr Y4ETHON naoLlagm,
F, — [0NA NAOWAAM, 3aHATaA TOMOAPXUTEKTYPOM TuMa
top

«nonecbe». PesynbTat MOZEeNMPOBaHMUA MOYKHO
npeacTaBnuTb B BUAE  KapTorpaduuyeckon  mogenu,
WANIOCTPUPYIOWEN MPOCTPAHCTBEHHYIO HEOAHOPOAHOCTb
Habnogaemolt NAOTHOCTM 6ONbLIOW CUMHMUBI B Mepuog,
rHe3gosaHus (puc. 3).
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MaomHocms nonynayuu 6oabwoli cuHuysl: 1 — 0-5 ocobell/km?; 2 — 5-10 ocobell/km?; 3 — 10-25 ocobell/km?; 4 — 25-50 ocobell/km?;
5—50-100 ocobeii/km?; 6 — 100-220 ocobell/km?; 7 — yuacmku c doneli npuzodHoii monoapxumexkmypsl muna «nosecse» meHsuwe 0,07;
8 — 800Hble nosepxHocmu; 9 — epaHuya Hosocubupckoli obaacmu; 10 — yuémHele naouwjadu; 11 — HacenéHHbie nyHKmMel.

Pasmep aueliku kapmel — 1 km?

Figure 3. The result of modeling the spatial distribution of the Great Tit during nesting period

Population density of the Great Tit: 1 — 0-5 individuals/sq km; 2 — 5-10 individuals/sq km; 3 — 10-25 individuals/sq km;

4 —25-50 individuals/sq km; 5 — 50-100 individuals/sq km; 6 — 100-220 individuals/sq km; 7 — areas with a cover of suitable
«field-forest» topoarchitectural type less than 0.07; 8 — water surfaces; 9 — border of the Novosibirsk region; 10 — sample sites;
11 - cities and settlements (labelled in Russian on the map). Cell size is 1 sq km

TeppuTopuK, KOTOpble MO TEM WAM WMHLIM MPUYUHAM
ABNAIOTCA HENPUroAHbIMM ANA 6GONbLWON CUHWLbI, Ha
[JaHHOWM KapTe oTOb6pakeHbl CepbiM U ronybbiM LBETOM.
JTa KapTa ABnfeTcd WMHPOPMAULMOHHOW OCHOBOM Ans
JanbHelwero aHanvsa. OueHKa [AOCTOBEPHOCTU MOAENU
noKasana, 4to Habagaemble 3HaYeHWA MNAOTHOCTM BMAA
XOPOLLO COOTHOCATCA CO 3HAaYEHUAMM, PACCUYUTAHHLIMU U3
mogzenu (r=0,87, R?=0,75).

BbIBOADbI
Bonblwimne cUHUUBI, MOKMAAs MmecTa 6aaronpuATHbIX
3MMOBOK, B MepBYlO ouvepefb 3aHUMaIOT 6usnexalyme
neca, NpuUroaxble ANA rHe3A0BaHUA, U, €CAN UM He yaaéTtca
3aHATb BAMMKAUWKIA K MeCcTy 3MMOBKM PenpoayKTUBHbIN
YYacCTOK, OHW MPOJO/KAOT MepemeleHue U 3aHUMMaIoT
6onee ynanéHHble OT MecT 3MMOBOK TEPPUTOPUN.

B 3aknwoueHun MOXHO chopmynmpoBaTb
cneaytolme BbiBOAbI.
1. NAoTHOCTb HaceneHus 6GONLLION CUHWULbI B FHE34,0BOM
nepuos, Mpu MPOYMX PaBHbIX YC/NOBUAX oOnpesenseTca
paccToAHMEM OT MeCT YCMewHoW 3UMMOBKM U 3UMHEN
€MKOCTbIO cpefpbl Ha 3MMOBKaX.
2. MakcMmanbHasi MMMaHeHTHaa MA0THOCTb B rHe340BOM
nepuos Tam, rae Ha oblWMpHOM NaoWaan NpeacTaBaeHsbl
6naronpuaTHble  yCNOBWMA  3MMOBKM  (MeranosmMc U
arnomepauus). [pu  yaaneHnM o1 3STOW TeppuTopum
MMMaHEHTHaA  MJIOTHOCTb  BMAA  IKCMOHEHLMANbHO
CHUKaeTcA M panee 20 KM 3TOT TpeHA CTaHOBUTCA
HeJ0CTOBEPHBIM.
3. Mo cpaBHEHMIO C AalbHUMMW MUTPAHTaMM PACCTOAHME, Ha
KOTOPOM BbIABAAETCA BO3JENCTBME pailloHa MaccoBbIX

31MOBOK Ha rHe340BYI0 MAOTHOCTb 6ObWON CUHMUBI, Ha
2 nopsagka MeHble (TbICAYM KUIOMETPOB Yy AaJIbHUX
MMWIPAHTOB MPOTMB [AECATKOB KWUIOMETPOB Yy 60/bluoi
CUHULLbI).

Kpome 3TOro, B Xo4e wWCCAeAOBaHWA MOJyYeHbl
YypaBHEHMA perpeccuu, KoTopble MO3BOMAIOT ONpeaenuTb
NAOTHOCTb BMAA Ha HEO6CNe0BaHHYIO TEPPUTOPUIO.
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Pesiome

Lilenb. M3yyeHne ocobeHHOCTEN HaAKOMNEHUA TAMKENbIX MEeTaNsoB B
opraHusme 6ploxoHorMx monnatockos-camnsHen (Molluska: Limacidae)
IOKHOTO CK/IOHa FOPHOrO MaccuBa Aparal, a MMEHHO, npoBeaeHue

KOZIMYECTBEHHOrO aHaNn3a TAXENbIX METaNN0B B NOYBE Pa3HbIX MYHKTOB
ropHoro maccusa Aparal, M B opraHuame causHen (Vitrinoides monticola
armeniaca; Deroceras caucasicum; Limax flavus), a Takxe NpuUHUMNOB
6MOreHHOM MUrpaLMK TAMKENbIX METaNI0B MO CUCTEME MOYBa—pacTeHne—
YKMBOTHOE (CM3HM) U onpeseneHns Poan CAU3HEW B 3TOM MUrpauuun B
Ha3eMHbIX 9KOCUCTEMAX.

Martepnan M metoguka. MaTepuanom p[aa [AHHOTO WCCNef0BaHUA
NOCAYKUAW CIU3HU, COBPaHHbIE U3 Pa3HbIX TOYEK FOXKHOTO CK/IOHA FOPHOTO
maccuBa Aparau. CogepskaHue Taxkenblx metannos (Cu, Zn, Pb, Ca, Mo) B
OpraHM3me MOoJI/IIOCKOB ONPEeAeNaN0Cb METOA0M aTOMHO-abcopbLMOHHOM
cnekTpodoTometpumn AAS extraction & [SO-8288. OnpeaeneHbl TaKk:Ke
0CODEHHOCTM OMONOTMYECKOW AKKYMYAAUMWU TAXKENbIX MeTannos B
OpraHW3me MOJITIOCKOB.

Pe3synbtatbl. BptoxoHorne monntockn (Molluska: Limacidae) B cBoem
OpraHM3me aKTMBHO HaKamn/WBalOT TAXenble meTaanbl (ocobeHHo Cu, Zn,
Ca) n urpaloT onpeaeneHHyo posib B UX nepegaye Mo NULEBLIM LEenam.
Cnu3HW, 0buTan B BEPXHUX FOPM30HTaxX Noys (Me3odayHa), Nog KamHAMM
M pacTUTE/IbHbIM OMaZoM, aKTUBHO PEearnpyroT Ha masnenwme U3MeHeHus
cpesbl M ABNAIOTCA ee BUOHAMKATOPaMMU.

3aKknioueHune. ObuTatolwme B NoYBE C/U3HU, ABAAIOTCA BaXKHbIM 3BEHOM
OMOreHHOW  MUTpauuM  TAXKENbIX MeTannoB. BbiABneHa ob6paTHas
3aBMCMMOCTb MEXAy Ba/oBbIM M MOABWUMKHBIM KOJIMYECTBOM TANKENbIX
METaNN0B B MUIPALLMM MO CUCTEME: NOYBAa—PACTEHNE—OPraHU3M.

Kniouesblie cnosa
Taxenble metannbl, Molluska,
HaKoM/ieHWe, mUrpaums.

Limacidae, Aparau, 6uonornyeckoe

© 2022 AsTopbl. 02 Poccuu: 3Konoeus, pazsumue. ITO CTaTbA OTKPLITOro AOCTyrna B COOTBETCTBUM C ycnoBuamm Creative
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Abstract

Aim. The aim of this work is the study of the specifics of accumulation of
heavy metals in the body of gastropod mollusks - slugs (Molluska:
Limacidae) on the southern slope of the Aragats mountain range, namely,
conducting a quantitative analysis of heavy metals in the soil of different
points of the Aragats mountain range and in the body of slugs (Vitrinoides
monticola armeniaca; Deroceras caucasicum; Limax flavus), as well as the
principles of biogenic migration of heavy metals according to the soil-
plant—animal system (slugs) and determining the role of slugs in this
migration in terrestrial ecosystems.

Material and Methods. Slugs collected from different points of the
southern slope of the Aragats mountain range served as material for this
study. The content of heavy metals (Cu, Zn, Pb, Ca, Mo) in the body of the
mollusks was determined by the Atomic Absorption Spectrophotometry
method: AAS extraction & ISO-8288. The features of the biological
accumulation of heavy metals in the body of mollusks were also
determined.

Results. Gastropod mollusks (Molluska: Limacidae) actively accumulate
heavy metals (especially Cu, Zn, Ca) in their bodies and play a certain role
in their transfer through food chains. Slugs, living in upper soil horizons
(mesofauna) and under stones and plant litter, actively respond to the
slightest changes in the environment and are perspective objects allowing
the detection of deviations in the functioning of soils and the natural
complex as a whole.

Conclusion. Slugs living in the soil are an important link of the biogenic
migration of heavy metals. An inverse relationship was revealed between
the total and removable number of heavy metals in migration through the
system: soil-plant—organism.

Key Words
Heavy metals, Molluska, Limacidae, Aragats, biological accumulation,
migration.
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BBEAEHUE

IOXHbIA CKAOH TFOPHOrO Maccuea Aparal, rpaHuyMT C
ceBepo-3anagHoMN YacTbio ApapaTCKoOl paBHWUHbLI U BAUAET
Ha ¢OpMMpPOBaHME KAMMATA pPaBHUHbLL. W3  CKAOHOB
r. Aparay, B CTOPOHY PaBHMWHbI BbITEKAET MHOMKECTBO
POAHMKOBBIX PyYybes, KOTOpble UMetOT 60/bloe 3HaYeHne
B CWUCTEME OpOLWEHWA W BOJOCHABKEHMA HaceneHus
ApapaTckoi  paBHUHbL.  BepTuKanbHble  NaHAWadTbI
ropHoro maccusa Aparay, obecneuyvBaloT Heobxoaumble
YCNOBUA [NA Pa3BUTUA MHOMKECTBa BMAOB PacTeHUIA U
MBOTHbIX. BblllecKasaHHOe aprymeHTUMpyeT Ba)KHOCTb
M3yYeHMs IKOMOTMYECKOM cuTyaumm M 6rMopasHoobpasus
ropHoro maccmaa [1; 2].

BuoreHHaa murpauma TAXKeNblX METaNNoB B
NoYBEHHON cpefe MPOUCXOLMUT C MOMOLLbIO PACTEHUN U
KMBOTHbIX: O/IUTOXET, HAaCEKOMbIX M WX JIMUMHOK, B TOM
yncne un camsHen (Limacidae). CansHu, obutas B BEPXHUX
ropuMsoHTax noys (mesodayHa), noa KaMHAMM U
pacTUTENbHbIM OMaA0M, aKTUBHO pearnpytoT Ha maseiwne
M3MEHeHMA cpeabl W ABAAIOTCA  NEePCneKTUBHbIMU
06beKTaMM, NO3BONAOWMMU OBHAPYKUTb OTKNOHEHUSA B
GYHKUMOHMPOBaAHWM MOYB U MPUPOLHOrO KOMMJIeKca B
uenom [3-5].

HakannuBasicb B BEPXHUX TOPU3OHTax MOYBbI,
Taxenble metannsl (Cu, Zn, Pb, Ca, Mo u ap.), murpupysa no
nuLLeBbIM LEnaM: MoYBa—PacTEHUE—KMBOTHOE, HaKan-
/IMBAOTCA B OpraHM3me »KMBOTHbIX [5], a oTciopa, B
KayecTBe TOKCMKAHTOB, MOryT Monactb B OpraHu3m
YyenoBEKa W BbI3bIBATb Yy HEro reHeTMyecke u ppyrue
OTK/NIOHEHMA [3; 4; 6].

WccneposaHun Ha3eMHbIX aKocucTeM no
OnNpesiesIeHNI0 PON  C/IM3HENM B OWOreHHoOW Mwurpaumm
TAMENbIX  MeTannoB, NpoBOgMAMCb B . BaHapgsop
(Nopuiickaa obnactb) [6]. Ponb cnusHeid B 6GUOreHHowm

__Apanay m

PucyHOK 1. KapTa t0}KHOro CKN0OHA ropHOro maccuBa Aparall:

MUFPaLMK  TAXKENbIX METANIOB HOXKHOIO CKJ/IOHA FOPHOro
maccmBa Aparal, U3y4yaeTcs Bnepsble.

Llenbto paboTbl ABAAETCA U3ydeHWe AUHAMMUKM
HaKOMNEHNA TAMXKE/bIX METaN/I0B B OpraHM3Me MOJITIOCKOB
(Molluska: Limacidae) to»KHOro cK/J0Ha FOPHOrO MaccuBa
Aparau, BbIABNE€HMA NPUHLUMNOB 6MOreHHOM MUrpaLmm
TAMEJ/IbIX METANNI0B MO CUCTEME MOYBa—PACTEHME—KUBOTHOE
(cnU3HK) M 3ydeHUe ponu CAn3Hen B BUOTEHHOW MUrpaLmm
TAME/bIX META//IOB  HA3eMHbIX 3KOCUCTEM, a TaK¥Ke
npoBeaeHne KOIMYECTBEHHOTO aHaNMN3a TAMXKENbIX METaNI0B
B MO4YBE pPasHbIX MYHKTOB FOPHOro maccvuBa Aparay, M B
opraHuame cnusHel (Vitrinoides monticola armeniaca;
Deroceras caucasicum; Limax flavus).

MATEPUAN U METOOUKA UCCNEOOBAHUA
MaTtepuanom ANA AAHHOTO WCCNEAO0BaHUA MNOCAYXKUAM
C/N3HM, CODPaHHblE M3 PaA3HbIX TOYEK HOXKHOMO CKAOHA
ropHoro maccusa Aparay; KameHHoe 03epo (3207 m Hag,
y.Mm.), Ambepa (2300 m Hag y.m.), BropakaHckuit nec
(1600-1750 m Hag y.m.), BiopakaH (1475 m Hag y.m.),
Opros-[13opan (1630 m Hag, y.m.), MamaTHUK ApMAHCKOMY
andasuty (1750), AnapaH (1880m Hag y.m.) B nepuog
2015-2021 rr. (puc. 1).

Martepuan B kmBom Buge (cebiwe 40 npob) 6bin
nepesaH B LleHTp SKonoro-HoocdepHbIX UccaesoBaHUM

HAH PA. CopepkaHne TAXENbIX MeTannos
(Cu, Zn, Pb, Ca, Mo) B oOpraHM3ame MOJJIOCKOB
onpeaenanocb MeToLOoM aTOMHO-abcopbLMOHHOWM
cnektpopotometpum  AAS  extraction &  1SO-8288.

HakonneHve Taxenbix MeTannoB (MHAEKC MHTEHCUBHOCTU
6MONOrMYECKOr0 HaKOM/IeHMs) paccuuTaH no dopmyne

E
K6 = E, roe b — KONnM4ecTBO TAXeNbIX MeTannos B opra-

Hu3Me, M — KOANYECTBO TAXKE/IbIX MeTanioB B nouse [7].

1 - KameHHoe 03epo, 2 — Ambepg, 3 — biopakaH, 4 — Opros-[3opan, 5 — BlopakaHckuii nec,

6 — MamAaTHUK ApmaHckomy andasuTy, 7 — AnapaH

Figure 1. Map of the southern slope of the Aragats mountain range:
1 - Stone Lake, 2 — Amberd, 3 — Byurakan, 4 — Orgov-Dzorap, 5 — Byurakan forest,

6 — Monument to the Armenian alphabet, 7 — Aparan
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MONYYEHHbIE PE3YJ/IbTATbI U UX OBCYXXOEHUE

B nccnemyemblx NyHKTax HOXKHOMO CKAOHA FOPHOrO MaccuBa
Aparay, noj, KaMHSMM cpeAHero pasmepa O6HapyXKeHo
Tpn BuAa causHeit — Limax flavus (Linnaeus, 1758),
Vitrinoides monticola (Simroth, 1886) wu Deroceras
caucasicum (Simroth, 1901). Xumuueckuit aHanus cansHemn
MOKasas, YTo XKMU3HeLeATeIbHOCTb CIM3HEN MPOXOAMUT Mog,
BAWAHUEM COCTaBa cpesbl.

B cTaTbe npuBeaeHbl AaHHbIE Pe3yNbTaToB aTOMHO-
abcopbUMOHHOTO  aHanM3a  KO/AMYeCTBa  XMMUYECKUX
anemeHnToB (Pb, Cu, Zn, Ca, Mo) B nouse (Ha raybuHe
20 cm), oTKyaa 6biliv cobpaHbl CAM3HU. CpaBHUTENbHbIN
aHaNM3 MoKasas, 4YTO KOJIMYECTBO TAMENbIX MEeTaN/ioB B
opraHM3me C/IM3HEN 3aBUCUT OT MX COAEpXKaHuA B nouse
(tabn. 1).

Tabauya 1. KonnyecTso TaXKeblXx MeTaNNoB B opraHmMame causHeii (Vitrinoides monticola armeniaca;
Deroceras caucasicum; Limax flavus) n B nouse n3 pasHbIX NyHKTOB rOPHOro maccvea Aparal,

Table 1. Number of heavy metals in the body of slugs (Vitrinoides monticola armeniaca; Deroceras caucasicum;
Limax flavus) and in the soil from different points of the Aragats mountain range

Cu Pb Zn Ca Mo
KameHHoe o3epo / Stone lake
Cnusens / Slug 0,670 0,072 0,012 0,0011 0,013
Mousa / Soil 20,0 13,4 68,8 57,6 1,58
K6 / Biological
accumulation 0,0335 0,0053 1,744 1,909 0,0082
coefficient (BAC)
Ambepa / Amberd
CnuseHsb / Slug 0,788 0,078 0,026 0,0015 0,020
Mousa / Soil 23,1 11,9 96,6 95,9 0,27
K6 / BAC 0,034 0,065 2,69 1,56 0,074
BropakaHckuii nec / Byurakan forest
CnuseHsb / Slug 0,511 0,066 0,010 0,0010 0,014
Mousa / Soil 18,5 11,5 68,8 66,8 0,05
K6 / BAC 0,027 0,005 0,001 1,497 0,28
BlopakaH / Byurakan
Cnusensb / Slug 4,8 521 2,58 0,0023 0,029
Mousa / Soil 24,8 17,8 87,0 84,3 0,49
K6 / BAC 0,193 0,292 0,029 2,728 0,059
Opros-A3opan / Orgov-Dzorap
CnuseHsb / Slug 0,499 0,048 0,011 0,009 0,012
Mousa / Soil 27,7 10,8 55,1 64,7 0,05
K6 / BAC 0,018 0,0044 1,996 1,391 0,24
MamaTtHuK ApmaHckomy andasuty / Monument to the Armenian alphabet
CnuseHsb / Slug 3,74 4,88 2,1 0,015 0,77
Mousa / Soil 29,3 14,8 61,0 77,5 1,12
K6 / BAC 0,127 0,329 0,034 1,935 0,685
AnapaHt / Aparan

CnuseHsb / Slug 3,66 5,55 0,012 0,008 0,011
Mousa / Soil 25,7 10,2 54,4 66,2 0,05
K6 / BAC 0,142 0,544 2,205 1,208 0,22

B nyHKTe BlopakaH MaKCcMManbHOE CoAep)KaHue mean B
opraHuMsme cAusHen cocrtasnser 4,8 Mr/Kkr, B nouyse
24,8 mr/kr, a kb coctasnset 0,193 mr/kr.

CopepaHue CBMHLUA B OpraHW3Me C/AU3HEN B
nyHKTe AnapaH coctasnset 5,55 mr/kr, 8 nouse 10,2 mr/kr,
K6 = 0,544, a B nyHKTe blopakaH — 5,21 mr/kr, u 17,8 mr/Kkr
COOTBETCTBEHHO, K6 = 0,292.

MWHMMaNbHOE KOAMYECTBO CBMHLA B OpraHuM3me
CAW3HEeN 3aperucTpuMpoBaHO B MaTepuane M3 MyHKTa
Opros-3opan (0,048 mr/kr) u B bBlopakaHckom necy
(0,066 mr/kr), roe B noyse cofepKaHUe CBUHLA [0BOJIbHO
Bbicokoe — 10,8 mr/kr u 11,5 Mr/Kr cooTBeTCTBEHHO,
K6 = 0,0044 mr/kr 1 0,005 mr/Kr.

B nyHkTax BlopakaH MmakcMmanbHoe cogepiKaHue
UMHKa B OpraHuM3ame causHen coctasnsfet 2,58 mr/kr, B
nouse — 87,0 mr/Kr, K6 = 0,029 mr/Kr, a B nyHKTe MMamMATHUK
ApmaHckomy andasuty — 61,0 mr/kr, 2,1 mr/kr
COOTBETCTBEHHO, K6 = 0,034 Mmr/Kr.

MUWHUMaNbHOE KOAMYECTBO LMHKA B OpraHusme
C/IM3HEN 3aperncTpMpoBaHO B maTtepuasne, cobpaHHom u3

nyHKkToB BtopakaHckuit nec (0,10 mr/kr) u Opros-[3opan
(0,011 mr/kr). B AnapaHe 1 y4yacTke KameHHOe 03epo OHO
coctrasnser 0,012 mr/kr, a 8 Ambepge — 0,026 mr/Kr
COOTBETCTBEHHO, [Ae B MOYBE COAEp)KaHWe LMHKa
[OBO/IbHO BbICOKOE M B BlopakaHCKOM siecy coctasnisieT

68,8 mr/kr, B nyHKTe Opros-A3opan — 55,1 Mr/kr
COOTBETCTBEHHO, a K6 coctasnser 0,001 mr/kr wu
1,996 mr/kr.

MaKcumanbHoe cofepaHue Kanbums, B

opraHusame C/AU3Hel B NyHKTe [MamMATHUK ApMAHCKOMY
andasuty cocrasaset 0,015 mr/kr, 8 nouse — 77,5 mr/kr, a
k6 = 1,935 mr/Kr.

B nyHKTe bBlOpakaHCKMIA Nnec  MWHMManbHoe
cofeprkaHue KanbLuma B CNIU3HAX cocTaBnaet
0,0010 mr/Kr, B noyse — 66,8 mr/kr, a K6 = 1,497 mr/Kr.

B nyHkTe [amaTHWK ApmsHCKOMY andasuty
MaKcumanbHoe cogep)kaHve monubaeHa B opraHusme
camnsHen coctasnset 0,77 mr/kr, 8 nouse — 0,05 mr/kr, a
K6 = 0,685 mr/Kr.
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MuHuUManbHoe Konmuyectso moamnbaeHa (0,011 mr/kr) B
OpraHusme C/IM3Hel 3aperncTpMpoBaHO B MaTepuasne,
cobpaHHOM M3 NyHKTa AnapaH, rae B Noyse cofeprkaHue
Mo p[oBonbHO BbicOKOoe M cocTasnsetr 0,05 mr/kr, a
K6 = 0,22 mr/Kr.

Mo paHHbIM Tabauupl 1, cansHM Hambonee
WHTEHCMBHO HaKanaueatoT Cu 1M Pb B cpegHUX U HUMKHUX
NyHKTax TFOPHOTO MaccMBa PALOM C  HaceNeHHbIMU
nyHKkTamun — AnapaH, bropakaH n MamATHUK ApmaHCKomy
andasuTy, a B BbICOKOrOpHbIX NyHKTax KameHHoe 03epo,
Ambepa v BlopakaHCKUI fiec, UX HakoNaeHWe B OpraHu3me
CAV3HeW 3HauUTeNbHO MeHble. Zn, Ca u Mo B opraHusme
MOJIJIIOCKOB HaKan/MBaOTCA C MeHblUe MHTEHCUBHOCTbIO.
KonunyectBo Zn cpaBHUTENbHO Bbille B NyHKTax biopakaH u
MamMATHUK  apmMAHCKOoMy  andasuty.  Mo-Bugumomy,
KOZIMYECTBO TAMENbIX METANN0B B OPraHU3me CAu3Hen
CBA3AHO C WX COAEpPXKaHMEM B 3BEHbAX NULLEBOW Lenu
no4yBa—pacTeHNe—C/n3eHb.

3AK/TIOMEHUE

Takum 06pasom, COrnacHoO HaWMM UCCAeA0BAHNUAM, OLHUM
M3 BaAXHbIX 3BEHbeB OMOreHHOM MUrpauumn TAXKENbIX
MeTasfoB, MO CUCTEME  MO4YBa—PaCTEHUE—KMBOTHOE,
ABNAIOTCA MOJIJIIOCKM, KOTOpble HaKan/ivBalT B CBOEM
OopraHM3me TAXKesible MeTan/bl, NPUBOAAT UX B MOABUNKHOE
COCTOAHME, TEM CaMblM O4YMLLAA BEPXHME C/0M NOYBbI OT
NMO/IIOTAHTOB. BbiBElEHHbIE U3 MOYBbI, TAXKE/ble MeTalbl
B [Ja/ibHellleM Mo MULWEBbIM LEensM MOryT nonacTb B
Apyrue sKocuctembl.

Mpouecc HaKoMJeHWA MeTanioB B OpraHUM3Me
monnockoB  (Limacidae)  npoucxogut ¢ pasHow
WMHTEHCUBHOCTbIO; Habnopaetcs obpaTHas 3aBUCMMOCTb
HaKOM/IeHNA TAMXKENbIX META/N/IOB B OpraHu3me v B nouyse,
T.e., Yyem 6onblue KO/MMYECTBO METa/NN0B B MO4YBE, TeM
MeHbLUe UX B OpraHu3me n HaobopoT.
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Pesiome.

Lienb. M3yyeHne AMHAMMKKM pocTa pacteHuid Dianthus awaricus B nonesbix
3KCMEPUMEHTA/IbHbIX  YC/I0BUAX W N1abOPAaTOPHOM  BCXOXECTU CeMsH,
NoJIy4EHHbIX B UHTPOAYKLMOHHOM 3KCMEPUMEHTE.

Martepuan n metoapl. MaTepuanom Ana U3y4yeHusa CayKuam obpasupl ceMAH
D. awaricus, cobpaHHble B NPUPOAHbIX NONYAALUAX MO BbICOTHOMY SKOKNUHY
oT 820 o 1720 m Hapg ypoBHeM MmopA. [1nA U3y4yeHUs NOeBOM BCXOMXKECTU U
AMHAMUKM pOCTa pacTeHUi bbla NpoBeaeH noces ceMaH D. awaricus Ha fBYX
aKCnepumeHTanbHbIXx 6asax MopHoro 6oTaHuyeckoro caga (1100 u 1750 m
Hag yp. mops). OueHKa /n1abopaTopHOW BCXOXeCTU 6bina npoBedeHa C
MCMo/b30BaHWEeM ceMsAH, CObpaHHbIX Ha Llyaaxapckon b6ase.

Pe3ynbratbl. CpaBHUTENbHAA XapaKTEPUCTUKA CPEAHUX 3HAYEHWN OAUHbI
nobera u uncna 6oOKOBbIX BETBEN MCCNEAO0BaHHbIX 06Pa3LLOB MOKasana, yto
pasMuMa Mexay nonynaumMammn A0CTOBEpHbI. Pasnnyaerca n exxemecayHbln
npupoct y pacteHud D. awaricus pasHbix 06pasuos. [omecayHasn
M3MEHYMBOCTb A/aMHbI nobera D. awaricus Yy WCNbITaHHbIX 06pa3uoB
HaxoAMTCA Ha BbICOKOM YPOBHE, HA 3KCMPECCMBHOCTb KOTOPbLIX, MO BCeW
BMANMOCTHW, CYLLECTBEHHOE B/IMAHME OKA3blBAa€T KOMIMJIEKC 3KOIOTMYECKUX
dakTopoB. M3yyeHne Bcxoectn cemaH D. awaricus noKasano, 4Yto B
NabopaTopHbIX YCAOBUAX OHA Bbille, YeM B MONEBbIX IKCMEPUMEHTA/IbHBbIX.
Hanbonblwmii NPOLEHT BCXOXECTU CEeMAH OTMeuveH y obpasua «lyHW6», B
nabopatopHbIx — 64,0%, B NoneBbIX ycioBusAX Ha Llyaaxapckon 6ase — 28,6%.
BbiBogbl. OTMeYeHHble PasnMyMA MO AUHAMMKE POCTa Yy MCCef0BaHHbIX
obpasuos D. awaricus, no-BuguMomy, 06YCNOBNAEHbI KOMIMJIEKCOM
abuoTMyecknx n bruotTmyecknx GakTopoB OKpy:Katowel cpeapl. Ans obpasua
«Llypaxap» ycnoBua aKcnepMmeHTa M mecto cbopa cemMeHHOro martepuana
6bINN MOEHTUYHBIMM, ANA ABYX APYrMX 06pa3L,0B OHU OKA3a/IUCh OTIUYHBIMU
OT UX NPUPOAHOro MecTonpouspacTaHua. HM3Kkaa nosesana BCXOXECTb CEMAH
D. awaricus, BepoATHO, 06bACHAETCA OTPULATEIbHBIM BO3AENCTBUEM 3UMHEN
3acyxu U HebnaronpUATHbLIX NOrOAHbIX YCN0BMIA B BECEHHEE Bpems roga.

Kntouesbie cnosa
Dianthus awaricus, 3HAOEMWK, BCXOMKECTb
WMHTPOAYKUMA, BHYTpUropHbiv [arectaH.

CeMsH, JAMHaMKKa poCTa,

© 2022 AsTopbl. 02 Poccuu: 3Konoeus, pazsumue. ITO CTaTbA OTKPLITOro AOCTyrna B COOTBETCTBUM C ycnosuamu Creative
Commons Attribution License, koTopas paspeliaeT UCNO/Mb30BaHWe, PacNpOCTPaHeHWe M BOCNpoU3BedeHUe Ha nobom
HoCUTeNe NPW YCI0BUM NPaBUIbHOTO LIUTUPOBAHUA OPUTMHANBHON paboTbl.

42

ecodag.elpub.ru/ugro/issue/current




South of Russia: ecology, development 2022 Vol. 17 no. 2

Ecology of plants

Evaluation of seed germination and growth activity
of plants of Dianthus awaricus Khar. in the conditions
of inner mountain Dagestan

Ruslan M. Osmanov, Ziyarat A. Guseynova and Asiyat N. Alibegova
Mountain Botanical Garden, Dagestan Federal Research Centre, Russian Academy of Sciences, Makhachkala, Russia

Principal contact

Ruslan M. Osmanov, Research Assistant, Mountain
Botanical Garden, a separate division of the
Dagestan Federal Research Centre, Russian
Academy of Sciences; 75 M. Yaragskogo St.,
Makhachkala, Russia 367000.

Tel. +79389868980

Email ru.osmanov@mail.ru

ORCID https://orcid.org/0000-0002-4857-6354

How to cite this article

Osmanov R.M., Guseynova Z.A., Alibegova A.N.
Evaluation of seed germination and growth activity
of plants of Dianthus awaricus Khar. in the
conditions of inner mountain Dagestan. South of
Russia: ecology, development. 2022, vol. 17, no. 2,
pp. 42-51. (In Russian) DOI: 10.18470/1992-1098-
2022-2-42-51

Received 24 January 2022
Revised 31 March 2022
Accepted 4 April 2022

Abstract

Aim. Study of the growth dynamics of Dianthus awaricus plants in field
experimental conditions and of laboratory germination of seeds obtained
in the introduction experiment.

Material and Methods. Samples of D. awaricus seeds collected in natural
populations along the altitudinal ecocline from 820 to 1,720 m above sea
level served as the material for the study. To study the field germination
and growth dynamics of the plants, D. awaricus seeds were sown at two
experimental bases of the Mountain Botanical Garden (at 1,100 and
1,750 m above sea level). Evaluation of laboratory germination was carried
out using seeds collected at the Tsudakhar base.

Results. Comparative characteristics of the average values of the shoot
length and the number of lateral branches of the studied samples showed
that the differences between the populations are significant. The monthly
increase in D. awaricus plants of different accessions also differs. Monthly
variability of the shoot length of D. awaricus in the tested accessions is at a
high level, the expressivity of which, apparently, is significantly affected by
a complex of environmental factors. A study of the germination of
D. awaricus seeds showed that it is higher under laboratory conditions
than under experimental field conditions. The highest percentage of seed
germination was observed in the “Gunib” sample: 64.0% in the laboratory
and 28.6% in the field at the Tsudakhar base.

Conclusions. Differences were noted in growth dynamics in the studied
samples of D. awaricus studied, apparently due to a complex of abiotic
and biotic environmental factors. For the “Tsudakhar” samples the
experimental conditions and place of collection of seed material were
identical but for the other two samples they were different from their
natural habitat. The low field germination of D. awaricus seeds is probably
due to the negative impact of winter drought and adverse weather
conditions in the spring.

Key Words
Dianthus awaricus, endemic,
introduction, Dagestan.

seed germination, growth dynamics,
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BBEOEHUE

Dianthus Khar. (rBosamvka aBapckas) —
TPABAHMUCTbIN MHOroneTHUK BbicoTon 10-30 cm. Crebam
[JepeBeHeOWME Y OCHOBaHWUA,
HECKONIbKO.  JIUCTbA  NINHENHO-

awaricus
npoctble, cu30BaTble,
OANHO4YHbIe nnn nx
NIAHUETOBUAHBIE, OMHOMN 2-4 CM U LUMPUHOW OKOM0 1 mMm,
330CTPEHHbIE, NO KPasaM LIepOXoBaTble, MPU OCHOBAHWUM
CnasiHHble BO Bjaraaulie AavHou 2-3 mm. LigeTku
OAMHOYHbIE Ha BEpXyLUKe cTebnen; YalueyKa
NpPoOAOArOBaTO-UUANHAPUYECKAA, ANMHOM OKoslio 20 mm;
nNpUUBETHblE Yewyu ANLEeBUAHblE, B 4ucie 6-8, uyTb
O/IMHHEee cepeAMHbl Yalleyku; nenectkn benblie, No Kpawo
rnyboKo HagpesaHHble. LiBeTeHne nNpuxoauTca Ha WMIOHb—
aBrycT, B Ky/bType LiBETEeT CO BTOPOrO rofa KW3HW; Naog
npeacTaB/ieH cyxol kopoboukoii [1; 2].

MpowuspacTtaer D. awaricus B U3BECTHAKOBOW 4acTu
UeHTpanbHoro [arectaHa
MpearopHbld,  ByMHakckuii 1
dnopucTMyeckne palioHbl), B CpegHem ropHom nosce, 4o

(LleHTpanbHO-LarectaHcKuit,
AXTbIHCKO-KIOPUHCKMI

2000 M Hafg ypoOBHeM MOpSA.
KaBkasa.
YA3BMMOE B CBA3M C HWU3KOM BCXOMECTblO CeMAH B

fABnaeTca 3HAEMWKOM

BoctouHoro CocToAHMe nonynauMn  BuAa

€CTeCTBEHHbIX YCI0BUAX NpouspacTtanus [1; 3; 4].

D. awaricus — BEreTaTMBHO HEMNOABWMKHbIN,
CTep)KHeKopHeBoM BMA. Kak uM3BecTHO, BereTaTMBHO
HENoABUXHbIE " BEreTaTMBHO ManonoaBuXKHble

MHOroneTHue TpPaBAHUCTble PACTEHUA Pa3MHOXKakoTcA

TONIbKO CEMEHaMM, B OT/IMYME OT BEreTaTUBHO MOABUNKHbIX,
Pa3MHOMKAIOWMXCA MPEMMYLLECTBEHHO BEreTaTMBHO, Tak

KaKk WX  ecTeCTBEHHOe  CeMeHHOe  pPa3MHOMeHue
orpaHuyeHo [5-7].
PaHee Hamu npoBOAWNUCL UCCNEAOBaHWA MO

M3MEHYMBOCTU CEMEHHOW MPOAYKTUBHOCTWM D. awaricus B
[OarectaHa (B nNpuUpOAHbIX
ycnosusax), B KOTOpbIX 6blN0 BbiABAEHO, YTO «macca 100

LEHTPaNbHbIX  paloHax
CEMAH» Yy [AAHHOrO BWAA YBE/NMYMBAETCA C Habopom
BbICOTbI HAZ YypoBHEM mops [8].

B cBA3M C BbIWEW3NOXKEHHbIM, aKTyanbHO bonee
BOMNPOCOB
penpoayKTMBHbIMM  0ocobeHHOCTAMM  D.

AeTanbHoe usyyeHue CBA3@HHbLIX €
awaricus, 4TO
BO3MOXHO Ha 3KCMEPUMEHTaNbHbIX Yy4yacTKax [opHoro
6oTaHWYecKoro capa, rae MpoBOAATCA KOMMJIEKCHbIE
paboTbl MO OUEHKE BHYTPUBUAOBON W3MEHYMBOCTU U
Apyrux 6MoN0ro-3KoN0rMYeckux ocobeHHoCTel PasanNyHbIX

KY/IbTUBAPOB M NPUPOAHbLIX 06pa3uos pacteHuin [9].

Tabauua 1. Xapaktepuctnka nyHKToB cbopa obpasuos
Table 1. Characteristics of sample collection points

Llenbro HacTosAWEeN paboTbl ABNAETCA U3yYeHUE AMHAMUKM

pocTa pacteHuit Dianthus awaricus B 3KcnepuMeHTaIbHbIX

yCNoBUAX 1 1abopaTOPHOM BCXOXKECTU CEMSAH, MONYYEHHbIX
B UHTPOAYKLUMOHHOM SKCNEPUMEHTE.

MATEPUAN N METOAbI UCCNEQOBAHUA

MaTepuanom Ana u3yvyeHuUa CAyXuam obpasupbl cemsaH
D. awaricus, cobpaHHble B 2019 rogy, B NpPUPOAHbLIX
nonynAuMAx NO BbICOTHOMY 3KOKAMHY oT 820 go 1720 m
Hag, ypoBHem mopsa (Tabn. 1).

Onsa n3yyeHUs NONEBON BCXOXKECTU U AMHAMMKM
pocTa pacTeHwii B TOT e rof 6bln NMpoBeAeH OCeHHWI
noces cemaH D. awaricus Ha ABYX 3KCNEPUMEHTasIbHbIX
6asax [opHOro 60OTaHMYECKOro cafa, HaxoAAWMXCA Ha
pa3HbIX BbICOTHbIX YpoBHAX — Llyaaxapckon, 1100 m Hag, yp.
mops (U3B) n M'yHubekoi, 1750 m (MIB) (puc. 1). Moces
NPOBOAMNCA B METPOBbIE AENAHKM C Mmexaypaabamu 35 cm
n rnybuHon 3agenkn — 2-4 cm. BecHon 2020 ropa, nocne
YYETa YMCNA BCXOAOB U BbIMABLUMX PACTEHWU, EXKEeMECAYHO
NpPOBOAMAUCL 3amepbl AAWHbI nobera u yucna GOKOBbIX
BeTBEeM, C anpens no ceHTaAbpb mecau,

MapameTpbl TemnepaTtypbl BO34yXa "
OTHOCUTENIbHOW BNIAXKHOCTM Ha 3KCNepuMMeHTaNbHbIX 6a3ax
Tabnnue 2. Mpwm
3KCNepMMeHTaNbHbIX pabot PYKOBOACTBOBAAUCH
metogukamu [11; 12], a
MUCCNef0BaHUAMM MO U3YYEHWUIO MPOPACTAaHUA CEMAH B
UHTpoayKuun [13; 14]. [Ona oueHkM nabopaTopHoU
BCXOXECTM OblAM UCNONb30BaHbl CemeHa, cobpaHHble B
2020 roay Ha BTOPOM rOf4, *KU3HU pacTeHU Ha
Llynaxapckoii 6a3e (cemeHHOM MmaTepuan C  Tpex
ueHononynauuin: «lypaxap», «FyHub» u «Arsanu»), Tak
KaK LBeTeHMEe M NAOAOHOLEHWE PacTeHUin Ha MyHUBCKoW
6ase HacTynuao TONbKO Ha TpeTuh rogd, W 6bino
eAVHWYHbIM, 4YTO He MNpeacTaBAANO  AO0CTaTOYHOro
CEMEHHOro MmaTepuana ANA NPOBeAEeHUA UCCefoBaHUM.
[o Hayana onbita (mapT 2021 r.) cemeHa XpaHWMAUCL B
xonoaumnbHuke, npu t=-5°C. [popawmBaHue cemsaH
nposogunocb cornacHo [OCTy (CemeHa UBETOYHbIX
KynbTyp. MeToabl onpeaeneHna BCXOXKECTU U 3Hepruu
npopactanua) [15] B vawkax MeTpu, Ha yBAaKHEHHOW
dunbTpoBanbHOM Bymare ¢ npegBapuTenbHOM 06paboTKoM
ceMAH 1%-HbIM pPacTBOPOM KanuAa nNepmaHraHaTa, npu
KOMHaTHOW TemnepaType Bosgyxa 19-22°C. OnwbiT
NPOBOAWACA B TPEXKPATHOM NOBTOPHOCTM, No 100 cemsaH B
Kaxkaoun.

npeacTtasneHbl B nposegeHun

OGLLI,EHpVIHHTbIMVI TaKXe

IKcno3uuma n KPYTU3HA CK/IOHa,

FeorpadpuuecKunii NyHKT
Geographical location

BbICOTA HaZ, YPOBHEM MOpPSA, M
Exposure and steepness of slope,
height above sea level, m

KoopauHatbl
Coordinates

LlymaauHCKuii paiioH, OKp. c. ArBaam

o 1 n

Tsumadinsky district, near the settlement S, 35°, 820 42 37, 30,, N
. 46°8'37"E

of Agvali

JNleBalIMHCKMIA palioH, OKp. c. Llygaxap 42°21'8" N

Levashinsky district, near the village SW, 30°, 1100 o

47°9'36" E

of Tsudakhar

FYHU6CKUiA paitoH, okp. c. lyHn6 . 42°24'38" N

Gunibsky district, near the settlement of Gunib 5 30-40°, 1720 46°55'30" E
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PuUcyHOK 1. 3amepeHune anunHbl nobera pacteHunin Dianthus awaricus B yCNOBUAX NONEBOrO 3KCNEPUMEHTA
Figure 1. Measurement of shoot length of Dianthus awaricus plants in a field experiment

Tabnuya 2. HekoTopble KAMMaTUYECKMe NapameTpbl Ha IKCNepuMeHTanbHbIx 6asax FTopHoro 6oTaHWYecKoro caga
(mai-asryct, 2020 r.) [10]
Table 2. Some climatic parameters at the experimental bases of the Mountain Botanical Garden (May-August, 2020) [10]

Mecsay, / Month
MapameTpbl .
Parameters Mait UoHb Uonb Asrycr
May June July August
— LI26 / TSsEB 15,4 20,7 22,1 18,2
X
36/ GEB 13,5 18,2 19,4 15,9
Temnepartypa Bo3ayxa, °C . LI36 / TSEB 5,6 10,4 14,6 10,5
o min
Temperature air, °C M6/ GEB 3,6 8,0 10,1 58
LI36 / TSEB 31,5 32,1 34,6 29,3
max 36/ GEB 29,0 29,5 34,1 27,0
OTHOCUTeNbHaA BNAXKHOCTb, % — U396 / TsEB 56,0 47,0 56,0 63,0
. .. X
Relative humidity, % 36/ GEB 59,0 51,0 62,0 76,0

Mpumevarue: X — cpedHas memnepamypa 8030yxd; min — MUHUMA/bHOE 3HAYEHUE MeMIepamypsi;
max — MAaKCUMabHOe 3HaYeHue memnepamypbi

Note: * —average air temperature; min is the minimum temperature value; max is the maximum temperature value

Cratuctuyeckas  obpaboTtka NOJIlyYeHHbIX  AaHHbIX
(KoppenaunoHHbI " OMCNEPCUOHHDIN aHanu3bl)
nposogmaacb € MUCNOAb30BaHMeM nporpamm Statistica
v. 13.0. YpoBHM BapbMpoBaHUA NPUHATbI No 3aiuesy [16]:
CV<10% — Huskui, CV=11-20% — cpegHuii, CV>20% -
BbICOKMIA.

(1700 m). Ha 3aBepliatowem 3Tane M3mepeHuit (aBrycrt
MecsAl,) OHW COCTaBAAAW, COOTBETCTBEHHO 15,4+1,15 u
5,3+0,71. MaKcumanbHble e cpedHue  3HavyeHusA
Habatoganmch y obpasua «Llygaxap» (1100 m), rae aivHa
nobera pgocturana 23,1+1,90 cm, a uncno 6OKOBbIX BETBEM
— 8,2+0,88 wT. PacteHuna obpasua «Arsanu» (820 m)
XapaKTepu30BaNCh MPOMENKYTOUYHbIM MOJIOXKEHNEM O
cpefHUMM  3HayeHuam  (cooTBeTcTBeHHO 16,0+0,88 w
5,4+0,65). Toraa Kak, B NPMPOAHbIX MONYAALMAX, C ITUX e

NMONYYEHHDIE PE3Y/IbTATbI U UX OBCYXKAEHUE
CpaBHMTE/NIbHAA  XapaKTEPUCTMKA  CPeaHWX  3HauyeHui

OAnHbI nobera u uncna GOKOBbIX BETBEN, MCCIeA0BaHHbIX
obpasuoB D. awaricus npepctaBneHa B Tabauue 3.
HaumeHblumne cpeaHune nokasaTenu, Kak no AsvHe nobera,
TaKk M No umcny 6GOKOBbIX BeTBel, 3a Becb Nepuosg
HabnloAeHUIA, OTMeYeHbl y pacTeHuit obpasua «yHuMb»

NYHKTOB CpefHWe 3HayeHua AauHbl nobera D. awaricus
HAaMHOTO BbillE, YEM B HaLLEeM SKCNEPUMEHTE U COCTaBAAOT
B Arsanu — 35,2, Lyaaxape — 34,4, TyHnbe — 39,3-40,5 cm
[17; 18].
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B ob6beguHeHHOW Bbli6OpKe cpeaHMe  MomMecAYHble
3Ha4YeHua auHbl nobera pacteHunit D. awaricus 3a nepuog,
HabnwogeHun Ha LUypaxapckon 6ase  KonebnwoTtca B

npegenax ot 3,610,24 po 17,1+0,63 cm, a Yncno 6OKOBbIX
Betsei — o1 0,2+0,11 go 5,9+0,46 wr.

Ta6auua 3. CpaBHMTENbHAA XapaKTepUCTUKa o0bpasLos Dianthus awaricus no mopdoNorMyeckum npnsHakam
Table 3. Comparative characteristics of Dianthus awaricus samples by morphological features

_ Range _ Range
X ts- ; cv, % X Es- ) cv, %
Mecsay x min max * min max
Month OnnHa nobera Yucno 60KoBbIX BeTBEM
Shoot length Number of branches
«Uyaaxap» / «Tsudakhar» (n=6)
Maii / May 5,5+0,93 3,2 8,5 41,4 1,0+0,63 0,0 4,0 41,4
WioHb / June 15,8+1,20 12,2 19,2 21,0 2,7+0,76 1,0 6,0 70,0
Wionb / July 19,7+1,60 15,0 26,0 19,7 5,3+0,88 2,0 8,0 40,5
Asrycr / August 23,1+1,90 18,0 31,0 20,2 8,2+0,88 5,0 12,0 30,4
«TyHu6» / «Gunib» (n=12)
Maii / May 3,310,34 1,5 5,0 36,2 0,0+0,00 0,0 0,0 0,0
WioHb / June 8,410,61 5,0 12,0 25,5 1,0+0,31 0,0 3,0 100,0
Wionb / July 11,1+0,80 7,4 15,6 24,8 3,010,42 0,0 5,0 49,2
Asrycr / August 15,4+1,15 11,5 23,3 26,1 5,310,71 1,0 9,0 46,1
«Arsann» / «Agvali» (n=20)

Maii / May 3,310,34 1,5 5,0 26,7 0,0+0,00 0,0 0,0 0,0
WioHb / June 10,310,78 3,7 14,2 30,3 1,4+0,34 0,0 4,0 99,0
Wionb / July 12,1+0,68 7,5 16,0 20,3 3,1+0,41 0,0 5,0 48,7
Asrycr / August 16,0+0,88 12,0 23,5 20,0 5,4+0,65 1,0 9,0 44,0

MomecsayHaa M3MEHYUBOCTb AAMHbLI nobera D. awaricus y
MCMbITaHHbIX 0O6Pa3LLOB HaXOAMTCA HA BbICOKOM YPOBHeE, C
OTHOCUTENbHO 60/bWOW aAMMNANTYAON MUHUMANBHBIX W
MaKCUMMaNbHbIX 3HAYEHWI, Ha 3KCNPECCMBHOCTb KOTOPbIX
cylLecTBeHHoe BAUAHUE OKasblBaeT KOMMNEKC
3KONOrMYecKknx GakTopos.

O6wuii NpMpocT pacteHuin y obpasyos D. awaricus
33 nepuon HabnoAeHM cocTaBnseT MO HapacTatoliein
«lyHnb» — «Arsanm» — «lUygaxap» (12,1; 12,7 n 17,6 cm,
COOTBETCTBEHHO). Pa3fiMyaeTcs U exemecayHblli NPUpPoCT y
pacteHuit D. awaricus pasHbix 0bpasuos. C Masa No UIOHb
MaKCMMa/bHbIM NPUPOCT OTMEYAEeTCA Yy pacTeHuii obpasua
«Llynaxap» oTHocUTeNbHO 06pasLoB «Arsann» u «FyHU6»
(10,3; 7,0; 5,1 cm, cooTBeTcTBeHHO). C WIOHA MO WIONb
NPUPOCT pacTeHUI yMeHbLUIAeTCcs y Bcex 06pasLLoB, Npuyem
y obpasua «Arsanu» (820 m Hag yp. mops) OH Camblit
HU3KUI (1,8 cm), y obpasua «FyHnb» (1720 m) 4yTb Bbile U
coctagnsetr 2,7 cm, y obpasua «lyasaxap» (1100 m)
OTHOCUTENBbHO ApYrMx 0bpa3uos Bbiwe — 3,9 cm. OaHaKo, B
nocneaytowem (Mionb-asryct) y obpasua «Llypaxap»
NPUPOCT NPOAO/IKAET yMeHbluaTbes (3,4 cm), a y 06pasuoB
Arganun» (3,9 cm) n «TyHn6» (4,3 cm) yBeanumsaetca.

YTO Ke KacaeTcA BeTB/JIEHWA, OHO NPOMUCXOAWT Ha
NPOTAXKEHMMN BCero nepuoga HabaaeHni, makcumanbHoe
yncio OOKOBbIX BeTBEW OTMeYeHO y Bcex 06pasuos B
aBrycre mecsie, Npu 3Tom pacteHus y obpasua «Llyaaxap»
6onee BeTBUCTblE, CO CPEAHMM 3HAYEHWEM UYUCNa BETBEN,
paBHbIM 8,2+0,88 1 max ux ymcnom 12 wr.

OTMeyeHHble pasanyMa, BO BCe BUAMMOCTY,
CBA3aHbl He TO/MbKO C TemnepaTypoli Bo3gyxa U
BNAXHOCTbIO (TabA. 2), HO U KOMMNIEKCOM abUOTUYECKUX U
6roTnueckmx GakTopoB OKpy:Katowel cpeabl. Ana obpasua
«Llynaxap» ycnosua akcnepumeHta M Mmecto cbopa
CEMEHHOro maTepuana fBAANUCD UAEHTUYHBIMWU, AN ABYX
Opyrmx 0bpasuyos, cObpaHHbIX C y4acTKOB Huke (Arsanu,
820 m) u Bbiwe (FyHnb6, 1720 M) ypoBHA 3Kcnepu-
MeHTanbHoro ydacTtka (Llygaxapckas 6asa, 1100 m) oHwu
OKa3a/IMCb OT/IMYHBIMU OT UX NPUPOAHOTO MECTOOBUTaHUA.

PesynbTathbl KOPPENALUOHHOTO aHanu3a
MOKasblBalOT, YTO YYTEHHble MPU3HAKWU MOIOKUTENBHO
KoppenupytoT mexay coboli (Ha yposHe p<0,5) noytu Ha
BeCb nepunog HabaloaeHuI, 3a UCKNIOYEHUEM UIOHA MecALd
(tabn. 4).

Tabamua 4. KoppenaumMoHHbIA aHau3 yuTeHHbIX NpU3HaKoB Dianthus awaricus
Table 4. Correlation analysis of the considered traits of Dianthus awaricus

MpusHaku Mai UioHb Uionb Asrycr
Traits May June July August
[OnuvHa nobera / Ynucno 60KkoBbIX BeTBEM 0.60* 033 0.64* 051*
Shoot length / Number of branches ! ! ! !
Mo KpuTepuio CTblogeHTa noatsepxaeHa 06ocobneHHOCTb MpoBegeH  OAHOOGAKTOPHbLIA  AWUCNEPCUOHHbIN

M3yyaembix 0bpasuos, Hanpumep obpasua «Llygaxap» ot
ApYruX, B Hanbonblien cteneHn ot «FyHMb». HaumeHblume
pasnvumA BblfBAEHbl Mexay obpasuamu «Llygaxap» u
«botnmx», a mexay «lyHub» u «BoTanx» pasnuuma
HeOCTOBEPHbl KaK Mo ANMHe nobera, Tak M No 4ucay
60oKoBbIX BeTBel (Tabn. 5).

aHanu3, 6biNN BbIYUCIEHBI OTHOCUTENIbHBIE KOMMOHEHTbI
aucnepcun no mecauam (tTabn. 6). Hambonblmii BKNag, B
MEKrpynmnoBble Pas3/iMuMa  BHOCUT MNPU3HAK  «A4/MHa
nobera» 3a uoHb (47,7%), nionb (41,3%) v asryct (39,6%)
MecsLbl, HECKO/IbKO HUXKe BKag, B pasnuuma  obowux
YUYTEHHbIX NMPU3HAKOB — «A/MHa nobera» (31,3%) n «4ncno
60KOBbIX BeTBen» (29,6%) 3a malt mecal,
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Tabauya 5. [locTtoBepHOCTb Pasnnunin mexay obpasuamu Dianthus awaricus no t-kputepuio
Table 5. Significance of differences between Dianthus awaricus samples by t-test

O6pasupbl (rpynnbi)
Samples (groups)

DOnvHa nobera
Length shoots

Yucno 60KoBbIX BeTBeM
Number of branches

Mait / May
«Uyaaxap» — «TyHN6» " "
“Tsudakhar” — “Gunib” 2,76 231
«Uypaxap» — «botanx» - "
“Tsudakhar” — “Botlikh” 3,73 3,03
«TyHU6» — «BoTINX»
“Gunib” — “Botlikh” 0,07 -
WUoHb / June
«Uyaaxap» — «FyHn6» wrx .
“Tsudakhar” — “Gunib” 6,07 2,30
«Uyaaxap» — «botanx» %
“Tsudakhar” — “Botlikh” 371 1,80
«TyHU6» — «BoTAnx»
“Gunib” — “Botlikh” 1,80 0,61
Wionb / July
«Uypaxap» — «FyHU6» wrx .
“Tsudakhar” — “Gunib” >/47 2,71
«Uypaxap» — «botanx» . .
“Tsudakhar” — “Botlikh” >,26 2,65
«TyHU6» — «BoTAnx»
“Gunib” — “Botlikh” 0,94 0,12
Asryct / August
«Uyaaxap» — «FyHU6» - .
“Tsudakhar” — “Gunib” 3,66 2,30
«Lllypaxap» — «botanx» % *
“Tsudakhar” — “Botlikh” 3,90 2,35
«FyHU6» — «BoTANX» 0.42 0,05

“Gunib” — “Botlikh”

MpumeyaHue: * — P<0,05; ** — P<0,01; *** — P<0,001
Note:* — P<0.05; ** — P<0.01; *** — P<0.001

Tabauua 6. Pe3ynbTaThl 04HOPAKTOPHOTO AUCNEPCMOHHOMO aHanM3a No ABYM NpusHakam Dianthus awaricus
Table 6. Results of one-way analysis of variance for two traits of Dianthus awaricus

UCTOYHMK U3MEHUYMBOCTU — «nonynauyua»

ﬂp_;z:ltzzku Source of variability — “population”
SS Mms F — test h?
Maii / May
[OnvHa nobera / Length of shoots 25,80 12,90 7,96** 31,3
Yucno 6okosbix Beteel / Number of branches 5,05 2,53 7,37** 29,6
WMioHb / June
[OnuHa nobera / Length of shoots 218,71 109,35 14,16*** 47,7
Yucno 6okosbix Betselt / Number of branches 10,50 5,25 2,80 15,3
Wionb / July
[OnvHa nobera / Length of shoots 325,22 162,61 19,68*** 41,3
Yucno 6okosbix Beteel / Number of branches 25,48 12,74 4,80* 25,5
Asryct / August
[OnuHa nobera / Length of shoots 268,17 134,10 9,19*** 39,6
Yucno 6okosbix BeTselt / Number of branches 38,13 19,10 3,24 18,8

Cuna e BAMAHWMA aKTOpa Ha CTaAuMM 3aBeplieHus
BereTauMoHHoOro nepuoga (aerycr) coctasuna ot 18,8% ans
yncna bokosbix noberos n go 39,6% ana AAUHbLI nobera
(puc. 2).

Mo [OCTy [13] BCXOXMMW CUMTAIOTCA CEMEHa,
CNoco6Hble MPOPACTU B Pa3BUTbIV MPOPOCTOK UAN KOPELLIOK
pa3mepom He MeHee ANUHbI cemeHU. MPOLEHT BCXOXKECTU
OEMOHCTPUPYET  3KM3HEcnocobHOCTb CemsiH, W 3TOT
napameTp ABAAETCA KayeCTBEHHOM XapaKTepMCTUKOM
pPenpoayKTUBHOM aAKTUBHOCTM BMAOB. 10 NOAYYEHHbIM
OaHHbIM, BCXOXeCTb cemaH D. agwaricus, KakK U MHOIux

APYrMX BWUAOB, B N1abOPATOPHbIX YCIOBUAX Bbille, YeM B
nonesbiX. HauMeHbLWNN NPOLEHT BCXOXKECTU CEeMAH Y
obpasua «Lyaaxap» B nonesbix ycnosuax Habnoganca Ha
l'yHubckoi 6ase (9,6%). Hambonbwwnit — oOTMeYeH y
obpasua «MyHM6» Kak B NabOpaTOpHbIX, TaK U B MOMEBbIX
ycnosuax Ha Lyaaxapckont 6ase  (64,0% u  28,6%,
COOTBETCTBEHHO). B monesbix ycnosusax Ha Llyaaxapckoi
6ase BCXOXeCTb CemaH 3Toro obpasua cocTaBaser
6,6-28,6%, uto noutm B 10 pa3s HuUKe nabopaTopHOM
(59-64%). NMonesan BCXOXECTb CEMAH B UHTPOAYKLUMOHHOM
OnbITe OTpaXKeHa Ha Auarpamme (puc. 3).
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PUCYHOK 2. KOMMOHEHTbI AMcnepcun no GakTopy «nonyaauma» A yYTeHHbIX NPU3HAKOB AMHAMMKK poCTa
Dianthus awaricus B yCN0OBUAX KyNbTUBMPOBaHMA Ha LlyaaxapcKoi akcnepMmeHTaibHoM Hase

Figure 2. Dispersion components by “population” factor for the signs of the growth dynamics considered
of Dianthus awaricus under cultivation conditions at the Tsudakhar experimental base

70

B Tsudakhar

@ Gunib

B Agvali

Laboratory Field germination -  Field germination -

germination TEB GEB
PucyHok 3. BcxorkecTb cemsiH Dianthus awaricus
Figure 3. Germination of seed of Dianthus awaricus
CpegHue 3HayYeHWA AUMHAMMKM  MNPOPAcTaHuA  cemsH NMOBTOPHOCTb B OMbITE, HAMW NPUBOAATCA AaHHbIE BapuaH-
OTHOCUTENIbHO MAKCMMaJibHOM BCXOXKECTW Haubonblune B TOB BCXOMKECTU CemsaH. TakoW noaxos noATBepKAaeTca U
nosTopHocTn Ne2 obpasua «lyHnb» (5,1+0,75), a npu aHanuse nyb6/AMKauuMii C  aHaNorMMYHbIMK - UcCae-

HaMmeHbluMe B nosTopHOocTM Ne3 obpasua «Llyaaxap»
(3,410,41). AHanM3 U3MEHYMBOCTM M3y4YeHHbIX 06pasLOB
NoKasan, YTo A/nA BCex NOBTOPHOCTEN BapbMpoBaHWE MO
BCXOXECTU ABNAETCA BbICOKMM W O4YEHb BbICOKMM C
HebOoNbLWOW aMNANTYA0N MUHUMANbHBIX U MAaKCMMAJTbHbIX
3HayeHui (Tabn. 6).

B cBA3M C Tem, 4TO MpWU M3y4yeHUU NpopacTaHusA

cemMmaH MCNONb30BaHa OTHOCUTE/NIbHO Hebonblas

posaHuamu [19; 20].

OTMeYeH TPeHA, Ha YMEHbLUEHWE BCXOXKECTU CeMAH
OT MOMEHTa MpopacTaHua, O YemM CBUAETENbCTBYET
CKauKoobpasHbIi  XxapaKkTep  MX  npopacTaHus B
nabopaTopHbIX ycnosuax. Mo aHeprum npopactaHusa cemaH
CYLLECTBEHHbIE PA3/IMYmMA OTCYTCTBYIOT (puC. 4).
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Tabnuua 6. CpegHue 3HaYeHUn BCxoxKecTu obpasuos Dianthus awaricus
Table 6. Average germination values of Dianthus awaricus accessions

= — Range
noRB'rolp_)Hocm /Soﬁpaluau,bl Eri414) T+ 5. oV, %
eplicates / Samples (n=14) min max
«Uypaxap» / “Tsudakhar”
Ne 1 4,8+0,89 2,0 13,0 68,4
Ne 2 4,8+0,85 1,0 13,0 65,5
Ne 3 3,4+0,41 1,0 7,0 46,1
«lyHn6» / “Gunib”
Ne 1 5,0+0,77 2,0 10,0 57,6
Ne 2 5,1+0,75 1,0 9,0 54,9
Ne 3 3,6+0,53 1,0 7,0 55,7
«Arsanu» / “Agvali”
Ne 1 4,6+0,67 1,0 8,0 54,7
Ne 2 4,4+0,76 1,0 12,0 64,3
No 3 3,610,52 1,0 8,0 53,4
O6wme cpegHue 3HaueHus / General averages
«Uyaaxap» / “Tsudakhar” 4,4+0,62 1,7 9,7 53,4
«TyHn6» / “Gunib” 4,610,54 1,3 7,7 44,2
«Arsanu» / “Agvali” 4,2+0,40 2,0 6,7 35,4
1 4,4+0,35 2,1 6,0 30,0
12
—©— Tsudakhar
10 - Gunib
—— Agvali
8 L
X 6
4 L
2 L
0

2 3 4 5 6 7

8 9 10 11 12 13 14 15

Days

PUCYHOK 4. [luHaMMKa NPopacTaHnsa CEMAH Mo AHAM yyeTa (OTHOCMTENIbHO MaKCUMaIbHOWM BCXOMKECTH)
Figure 4. Dynamics of seed germination by days (relative to the maximum germination)

Pe3ynbTaTbl CPaBHUTENIbHOTO aHa/nM3a NOATBEPXAEHbI MO
KpuTeputo CtblogeHTa. OueHKa AOCTOBEPHOCTU pPasinyunig,
M3yyaembix 06pas3LOB NoKasana, Yto «Arsanu» B BbICOKOM
cTteneHn obocobneH OT oOCTafNbHbiX 06pasuos, B
Hambonbwet — oT obpasua «lyHmb»  (t=0,60%).
HanmeHbluMe pasnuuusa BbiABAEHbl Mexay obpasuamu
«Uyaaxap» — «FyHNO» (t=0,24%*).

BbIBOAbI

CpaBHUTE/NIbHAA  XapaKTEPUCTMKA CPeaHWUX  3HAYeHWui
O/MHbI nobera M ynucna HGOKOBbIX BETBEW MCCNEL0BaHHbIX
06pa3uoB MoKasasna, YTo PasAnunA Mexay NonyaaumMamu
[O0CTOBEpPHbl. HauMmeHbluMe cpegHMe MoKasatean no
M3Yy4YeHHbIM NpPM3HaKam 3a Becb nepuog HabaaeHWi
OTMeYeHbl Yy pacTeHuit obpasua «lyHu6» (1700 m).

MaKcMManbHble e cpefHue 3HauyeHus Habaganuce y
obpasua «Lygaxap» (1100 m).

Pasnnuaertca n exxemecauHbl NPUPOCT y pacTeHui
D. awaricus pasHbix 06pasyoB. Ha npoTaxkeHWu Bcero
nepuoga HabnwaeHWn y  pacTeHUit  NpoJoKaeTcs
obpasoBaHMe BeTBel. MaKcMmanbHoe 4ucno OOKOBbIX
BETBEl OTMeUeHOo y Bcex 06pasLoB B aBrycre mecsaue, npu
aTom 6onee BeTBUCTbIe — pacTeHusa y obpasua «Llyaaxap»
(8,210,88). MomecsyHas W3MEHYMBOCTb AJIMHbI Mobera
D. awaricus y WCNbITaHHbIX 06pasLoB HaxoAWTCA Ha
BbICOKOM YPOBHE, Ha 3KCMPECCUBHOCTb KOTOPLIX, MO BCEM
BMAMMOCTM, CYLLECTBEHHOE B/IMSIHME OKa3blBAaeT KOMMAEKC
3KO/IOTMYECKMX HAKTOPOB.

KoppenauMoHHbIA aHanM3 MoKasan, 4YTto Mexay
M3YYEHHbIMW MNPU3HAKAMM CYLLECTBYET MO/IOXKUTENbHAA,
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3HayMman Ha ypoBHe p<0,5 cBf3b, MOYTU HA BECb Mepuos,
HabnwoaeHnin. OaHOMAKTOPHbLIN AUCNEePCUOHHbIA aHanus3
BbIABM/I, 4YTO HauMbO/NbWWIA BKNAZ B MEXrpynnosble
pasnMumMa BHOCUT NpM3HaK «AnuMHa nobera» 3a WMIOHb
(47,7%), wionb  (41,3%) wn asryct (39,6%) mecaubl,
HECKONIbKO HUWMKe BK/IaA4 B pasivumMa 0OOUX YYTEHHbIX
npusHakoB — «anuHa nobera» (31,3%) 1 «uncno 60KOBbIX
BeTBen» (29,6%) 3a mait mecsl,. OTMeYeHHble Pasanyuna no
AVHaMKKe pocTa y uccnefoBaHHbIX obpasuos D. awaricus,
BO BCEW BUAMMOCTH, CBA3AHbI HE TOILKO C TemnepaTtypou
BO34yXa M B/IA)KHOCTbIO, HO M C LENbIM KOMMIEKCOM
abnoTmyeckMx M 6MoTUYECKUX (aKTOPOB OKpy:KatoLien
cpeapl. Ans obpasua «Lynaxap» ycnoBusA SKCNEPUMEHTA U
MecTo cbopa ceMeHHOro matepuana b6binn MAEHTUYHbIMMI,
ONA ABYX APYrux 0b6pasuoB, COBPaAHHbIX C YYAaCTKOB HUMKe
(Arsanu, 820 m) 1 Bbiwe (M'yHNH, 1720 M) ypOBHA 3Kcnepwu-
MeHTanbHOro y4yactka (Llyaaxapckas 6asa, 1100 m) oHu
0Ka3a/IMCb OT/IMYHBIMU OT UX MPUPOAHOr0 MECTOOBUTAHUSA.

M3yyeHne  Bcxoxkectu cemaH  D.  awaricus
NOATBEPXKAAET, YTO B 1aBOPATOPHBIX YCAOBUAX OHA BbILe,
4yem B NoneBbiX. HAUMEHbLININ NPOLLEHT BCXOXKECTU CEMAH Y
obpasua «llyaaxap» B MONEBbIX YCNOBUAX OTMEYEH Ha
l'yHubckoi 6ase (9,6%). Hambonbwmuit — y obpasua
«lyHMB» Kak B NabopaTOpHbIX, TaK U B MONEBbIX YCAOBUAX
Ha Llyaaxapckoit 6ase (64,0% wn 28,6%, COOTBETCTBEHHO).
Huskaa noneBas BCxoXKecTb cemsH 3Toro obpasua,
BO3MOYHO, OBOBACHAETCA OTpMLATENIbHbIM BO3JeNCTBUEM
3MMHEeN 3acyxu U HebNaronpUATHbIX NOrOAHbIX YCN0BUIA B
BECEHHee Bpems roaa.
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Pestome

Lenb. Onpenenntb BO3PACTHYIO CTPYKTYPY WM OLLEHUTb COBpPEemMeHHoe
cocTtosHue Fagus orientalis Lipsky B KaBkasckom aKopermoHe.

Martepuan u metoapl. MaTtepuan cobpaH B BYKOBbIX Necax Pas/MYHbIX
pavioHoB ¢iopbl KaBKasckoro skopernoHa. Yuet ocobeli nposegeH Ha
121 npobHoit naowaaxe, obuiein naowaasio 73925 m2. Bcero B aHanus
BoBnevYeHo 19936 ocobelt Fagus orientalis. Ona Kaxpon ocobwu paHa
OLEHKa COCTOAHMA U onpeseneHa ee BO3pacTHaA rpynna.

Pe3ynbTatbl. M3yueHne Bo3pacTHOM CTPYKTYpbl Fagus orientalis B 6yKoBbIx
necax KaBKa3CKOro 3KOpEerMoHa MOKas3afo CXOMYK KapTUHY pacnpe-
OEeNeHua [O0NM y4acTMs BO3PACTHbIX TPYMN BO BCEX WMCCAef0BAaHHbIX
palioHax. BbiABNEeHHble BO3PaCTHblE CNEKTPbl ABNAIOTCA JI€BOCTOPOHHUMM
M MOJSIHOY/IEHHbIMM, Tae npeobnagaloT ocobu npereHepaTMBHOW asbl.
[ns Bcex UccnefoBaHHbIX NONYAALMI B 0606LEHHOM BapuaHTe oTMeYeHa
NoYTU OAMHAKOBaA A0S BKAaAA 0cobeil NPopOoCTKOBOM M BUPTMHUABbHOM
BO3PACTHbIX rPynmn, B CyMMe cocTaBastowme okono 50%. B cpegHem Ha
1 ra npuxoantcsa 2906 ocobel, 3 Kotopbix 459 AOCTUIIN FreHepaTUBHOM
dasbl. Bce o0cobu npereHepaTMBHOM UM reHepatusHoW a3 B
nUccnefoBaHHbIX parioHax Gaopbl KaBKa3CKOro 3KoperMoHa oLeHeHbl HaMmu
B 1,47 6anna.

BbiBoAbl. M3yyeHue BO3PacTHOM CTPYKTYpbl NOMNyAAUMA W OLEHKA
COCTOAHMA o0cobei MOo3BONAET OLEHUTb BAWUAHWE TeX MWW  UHbIX
abuoTnyecknx u bruotmyecknx GpakTopos. HM3KMe 3HauyeHuna 4oan ocobew
NocTreHepaTUBHbIX 0COo6el ABAAETCA Pe3yNbTaTOM aHTPOMNOreHHown
HarpyskM Ha /NIerkofdocCTynHblX Tepputopuax. [log Bo3gencTBuem
NPOLLeCCOB BHYTPU- U MEXKBUAOBOW KOHKYPEHLMM yBEMUYMBAETCA [0NA
Yy4acTUA BUPTUHWABHBIX W MOCTrEHEPATMBHbIX TPYMn, OCOBEHHO 4YeTKo
npossaatoLeeca B 6yKOBOM KpMBOaEChE.
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KaBka3, pavWioH ¢nopbl, Fagus orientalis, CcTpyKTypa, nonynaums,
BO3pacCTHaA rpynna, oueHKa COCTOAHMUA.
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Abstract

Aim. To determine the age structure and assess the current state of Fagus
orientalis Lipsky in the Caucasian Ecoregion.

Material and Methods. The material was collected in beech forests in
different floristic districts of the Caucasian Ecoregion. The registration of
individual specimens was carried out on 121 test sites, with a total area of
73925 m?. A total of 19936 individuals of Fagus orientalis were involved in
the analysis. Each individual was assessed by condition and assigned to a
certain age group.

Results. The study of the age structure of Fagus orientalis in the beech
forests of the Caucasian Ecoregion showed a similar pattern of distribution
of age group participation in all the studied areas studied. The age spectra
revealed are left-sided and full-membered where individuals of the pre-
generative phase predominate. For all populations, in general, almost the
same share of the contribution of individuals of germinal and virginal age
groups was noted, amounting to about 50% in total. On average, there are
2906 individuals per 1 ha, of which 459 have reached the generative
phase. The condition of individuals of the pre-generative and generative
phases across all the botanical areas of the Caucasian Ecoregion studied
was estimated by us at 1.47 points.

Conclusions. The study of the age structure of populations and the
assessment of the condition of individuals allows us to assess the influence
of certain abiotic and biotic factors. Low values of the proportion of post-
generative individuals are the result of anthropogenic load in easily
accessible territories. Under the influence of processes of intra- and
interspecific competition, the share of participation of virginal and post-
generative groups increases and is especially clearly observed in beech
elfin-woodlands.

Key Words
Caucasus, floristic districts, Fagus orientalis, structure, population, age
group, condition assessment.
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BBEOEHUE KomnnekcHoe u3yyeHMe BO3PaACTHOM CTPYKTypbl U
Ocobas ponb B GOPMMPOBAHMM U COXPAHEHMUMU OLEHKa CaHWTapHOro CoCTosHMA ocobei BCcex BO3PACTHbIX

buonormyeckoro pasHoobpasmsa NPUHALNENKUT NECHbIM
akocuctemam. OrpomHbIli BK/Ia4 B 3TOM  OTHOLUEHWUM
BHOCAT 6yKoBble neca KaBkasa, 06pa3oBaHHble TPETUYHBIM
pennktom — Fagus orientalis w cnocobcTBoBaBLLMe
COXpaHeHW0 B CBOemM cocTaBe 60/1bWOro KOAMYecTBa
PENNKTOBBIX U 3HAEMUYHbIX BUAOB. Kpome Toro, byKkoBble
fleca  BHOCAT HEOUEHMMbIA  BK/Iag B  COXpPaHeHue
9KO/IOFMYECKOro PaBHOBECUSA, BbIMOHAA  BO34YyXOOuM-
LWAOWLY0, KAMMATOPEryMpyioLwyto, BOLOOXPAHHYIO U
No4YBO3aLUTHYIO dyHKUMK. O6wupHas obnacTb
pacnpoctpaHeHua 6yka Ha KaBKase noasepikeHa
MHOFOYMC/IEHHbIM  Pa3pbiBaM W JIOKaNM3auMsa  JIECHbIX
MacCMBOB C AOMUHUPOBaHMEM ByKa BOCTOMHOrO CBA3AHA C
reomophoorMyeckMMm, KAMMaTUYECKUMU U MOYBEHHbIMU
YCNOBUAMM  MeCTHOCTM. B HacTosAwee Bpemsa Ha
TeppuTopun KaBKasCKOro 3sKopervoHa OyKoBble neca
3aHMMaloT  1/3 uyacTb NeconoKpbITOM naowaau, YTo
coctaenset 6onee 2 mAH ra [1].

OcHOBHble paboTbl MO  W3YYEHWUID CTPYKTYpbI
6yKOBbIX flecOB KaBKa3CKOro 3KOpPernMoHa CBA3aHbl C
[eATeNbHOCTbIO MHCTUTYTOB NIeCOX03ANCTBEHHOTO
Ha3HayeHWsa, YCUJIEHHO HayaTble CO BTOPOM MONOBUHbI
XX BeKa. Mo cBoel HanpaBaeHHOCTW, Boabliel 4YacTblo,
KOHeYyHaa uenb paboTbl Oblna cBeAeHa K BblABNEHUIO
IecopacTUTeNbHbIX yC/I0BUM " TMNOB neca.
HeobxoaMMOCTb B 3TOM AOMKTOBanacb ONTUMM3AUMEN
paboTbl NO BeAEHWUIO XO3AMCTBA B OYKOBbIX HACAXKAEHUAX:
XapaKTepPUCTUKA  CTPYKTYpbl U MPOU3BOAUTENBHOCTU
ApeBOCTOoEB, n3yyeHue PLVIE] ecTecTBeHHOro
BO30OHOB/IEHUS U UCKYCCTBEHHOIO BOCCTAHOBJ/IEHMA U Ap.
[2; 3].

PaHee Hamu AnA HekoTopbix paioHoB KasKasa
npvBeseHbl pe3ynbTaTtbl U3yYeHUA BO3PACTHOM CTPYKTYpPbI
M BO3pacTHoro coctosHua F. orientalis 6e3 matepuanos
OLEHKM CaHMTAPHOro CoCToAHUA ocobeit BCcex BO3PACTHbIX
rpynn. [Ons HeKoTopbiX pailoHOB 6blna JaHa OueHKa
cocToAHMA 0cobelt, BXOAALLMX B COCTAB TONbKO APEBECHOIO
Apyca 6e3 ydyeta ocobeli nogpocta. Kpome Toro, gns
HEKOTOpPbIX pPaMoOHOB, rae paHee 6ObiM  NpoBeneHbl
UCCNef0BaHNA NO XapaKTepUCTMKe BO3PACTHOM CTPYKTYpbI,
cBeAeHUA JONONHEHbI HOBbIMU AaHHbIMK [4-8].

rpynn Ha TaKkoW OBGLWMPHOW TepputTopuM paHee He
NPOBOAWNUCH, B CBA3M, C YeM NPOBeAeHHaa Hamu paboTta
ABNAETCA aKTyanbHOW. Kpome Toro, Bce U3BecTHble paboTbl
Nno W3y4yeHWto CTPYKTYpbl ByKOBbIX necoB KaBKascKoro
aKopernoHa nposegeHbl 30 netT Hasaa. Takxke, B
nocnefHve roAapl OCTPO CTOMT npobsema MaccoBoro
nopaxeHusa w rubenn abopPUreHHbIX PESVKTOBbIX U
3HAEMUYHbIX BMAO0B AeHApodnopbl KaBKasa, Bbi3BaHHOE
noBpeXAeHMem UX WHBA3MBHbIMM  HACEKOMbIMU U
nopakeHnem rpumbkoBbIMK 3abonesaHuamu. B KauyecTse
npumepa OTMETUM MOYTU MOJHOE YHWUYTOXKEeHWe Buxus
colchica Pojark. Ha Bcem cBoem apeane CamMLWTOBOM
orHeBkoW  (Cydalima  perspectalis ~ Walker,  1859),
Hauasweeca 2012 rogy [9; 10]. Habnopatoweecs
ycbixaHue Castanea sativa Mill. He TonbKo B KaBKasckom
3KOpervoHe, HO U NO BCeMy apeany ABAAETCA CneacTBUEM
nopakeHna KpUAOHEKTPUEBLIM HEKPO3OM, BbI3BaHHbIM
Bo3byautenem Cryphonectria parasitica (Murrill) Barr.,
npeacTtaBuTenem  CymyaTbiXx rpuboB, W  YepHUIbHOM
bonesHblo, BO3byauTENEM KOTOpoi sABnAeTcA rpub
Blephorospora cambivora Petri. B nocnegHue rogabl
cuTyauma ycyrybunacb eulie U nosiBNEHWEeM KalwTaHOBOW
opexoTBOpKN — Dryocosmus kuriphilus (Yas., 1951)
[9; 11;12].

MATEPUAN U METOAbl UCCNEOOBAHUA

Martepwuan 6bin nonyyeH ns gaHHbiXx 121 reoboTaHNYECKOrO
onucaHua NpobHbIX naolwaaen, 3anoxeHHbix ¢ 2015 no
2021 B cemu palloHax ¢nopbl KaBKascKoOro skopervoHa
[13] no obwenpuHateim metogam [14; 15]. Mnowanb
Kaaoih npobHol nnowaaku coctasuna 625 m2  Kak
UCK/OYeHWe, B OYKOBbIX KpMBONECbAX 3aKNagblBasnCh
naowaaku no 100 M?, a Ha y4acTKax co crneuudpuyeckumm
oporpaduueckummn ycnosmamm — no 400 m2, Bcero yuteHo
19936 ocobeii, npouspacTalowmx Ha naowaan 73925 m?
(tabn. 1). usHeHHoe cocTosHMe ocobeli oueHeHO Mo
6-6anbHoOM WKane, rae 1 6ann o3HayaeT 300poBas 0cobb, a
6 — vycoxwaa [16]. MpuWHagNeXHOCTb K BO3PaACTHbIM
rpynnam Kaxkaon ocobu bByka BOCTOYHOro onpegensnacb
no obwenpuHATLIM meTogam [17; 18].

Ta6auua 1. PalioHbl Gpaopbl, Naowaam cbopa matepurana n Konmyectso ocobeit F. orientalis B KaBKasCKOM 3KopermoHe
Table 1. Floristic districts, areas of material collection and number of F. orientalis specimens in the Caucasus Ecoregion

PaiioH ¢nopbli

e nnowapei
Floristic district Haa

Number of trial plots

Konnuectso npo6HbIX

Konunuectso ocobei
Fagus orientalis
Number of Fagus orientalis

O6was
naowaab, m2
Total area, m?

individuals
Tanbi 10 6250 948
Talysch
BocTtouHblii KaBkas 40 25000 4508
Eastern Caucasus
Cesepo-3anagHoe 3aKaBKa§be 12 7500 2165
North-Western Transcaucasia
3anagHoe lNpepKaBKasbe 4 2600 542
Western Precaucasus
LieHTpanbHoe 3aKa§Kasbe 3 1875 409
Central Transcaucasia
3anagHoe 3aKaBKa3b.e 6 26950 3906
Western Transcaucasia
3anapgHbiii KaBKas 6 3750 2458
Western Caucasus
Bcero / Total 121 73925 19936
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NONYYEHHbLIE PE3Y/IbTATbI U UX OBCYXKAEHUE

NccnepoBaHHana Tepputopusa OyKoBbiXx necoB B Tasnbiwe
pacnono)KeHa Ha CKNOHax bacceiiHa cpeAHero TeyeHus
pekn Actapayait B [MPKAHCKOM HaLMOHA/NbHOM MapKe Ha
BblcoTax oT 150 go 1400 m Hag yp. m. 34ecb Ha naowaau
6250 m?, yuteHo 948 ocobei F. orientalis (tabn. 2).

ABnAlTCA npopoctkamu  (puc. 1). [o MMMaTypHOro
coctoAHuA poxusatoT 11,4%, uto cBuaeTenbcTsyeT 06
YCUNEHHO  MpPOTEKalWMX  Npoueccax  BHYTPU- U
MeXBUA0BON KOHKYpeHLMU. [lona BUPTUHUABHOMN rpynnbl
coctasnseT 15,7%. CoctosHue ocobeil npereHepaTUBHOW
¢dasbl Konebnetca ot 1,55 go 1,91 6anna. Ha 1 ra ana

MonynALMOHHbIA  BO3PACTHOM CMNEKTP JIeBOCTOPOHHMIA, 6YyKOBbIX /IeCOB  MCCAeAYeMOro MaccuBa NPUXOAUTCA
NOMIHOY/NIEHHbIN, NpeobnagatoT ocobu npereHapaTUBHOM 1518 ocobent F. orientalis, w3 KoTopbix oOcobeW
dasbl, gona Kotopbix coctasnsetr 90%. U3 Hux okono 40% reHepatusHoM ¢asbl —9,7%.
Ta6anua 2. CocToaHMe, KOANYECTBEHHAA U KaYeCTBEHHaA XapaKTepuCcTMKa NonyaAaLMOHHON
1 BO3PACTHON CTPYKTYpbI F. orientalis 8 Tanbiwe (6250 m?)
Table 2. Condition, quantitative and qualitative characteristics of the population and age structure
of F. orientalis in Talysh (6250 m?)
KonunuectseHHble U KauecTBEHHble BospacrHasa rpynna / Age group
nokasartenu im v 1 ) 3 . s
Quantitative and qualitative indicators P & & &
Konuuecrso ocobed, wr. 375 222 108 149 41 41 10 1 1
Number of individual specimens, pcs.
0,

Aonayuactus, % 396 234 11,4 157 43 43 11 01 01
Proportion of participation, %
Cpeanee cocronkue, 6ann 167 191 155 159 124 132 11 4 6
Average condition, score
Konunuectso ocobeii Ha 1 ra, wr. 600 173 238 66 66 16 5 5

Number of individual specimens per 1 ha, pcs.

MpumeyaHue (30ecb u danee 8 MabAUYAX MPUHAMbIE COKPAWeHUA 0603HaYeHuUli 803PACMHbIX 2pYN): p — NPOPOCMKO8aS,

J — 108EHUsbHASA, IM — UMMamypHas, vV — 8Up2uHUAbHas, g1 — monodas eeHepamueHas, g2 — cpedHe8o3pacmHas 2eHepamusHas,
g3 — cmapo8o3paACMHAs 2eHePAMUBHQAS, SS — CYyOCeHUsbHASA, S — CeHU/IbHAA

Note (here and later in the tables, abbreviations for age groups are used): p — seedlings, j —juvenile, im —immature,

v —virginal, g1 — young generative, g2 — middle-aged generative, g3 — old-age generative, ss — subsenile, s — senile

PucyHok 1. MNpopocTkoBan Bo3pacTHasA rpynna Fagus orientalis

Figure 1. Seedling age group of Fagus orientalis

CocToAHMe ocobeit reHepatTuBHoM ¢asbl B cpegHem
octasnser 1,22 6anna. Huskaa pona yyactma ocobel
B3POC/OW reHepaTMBHOM rpynnbl WM ocobelt nocTre-
HepaTUBHOM pasbl ABNAETCA KOCBEHHbIM NOATBEPKAEHUEM
HeraTMBHOroO aHTPONOreHHOro BO34eNCTBUA.
WccneposaHne  Ha  Tepputopum  BocTouHoro
KaBkasa npoBefeHbl B OyKoBbix necax [pearopHoro w
BbicokoropHoro [larectaHa B npegenax BbicOT oT 650 ao

2100 m Hag yp. m. Ha nnowaam 2,5 ra yuteHo 4508 ocobeit
F. orientalis (tabn. 3). lna 6yKoBbIX 1€COB AAaHHOrO paioHa
dnopbl  xapakTepeH NEeBOCTOPOHHUI  MOJHOYNEHHbIN
BO3pacTHOM cnekTp. Ha gonto ocobeli npereHepaTUBHOM
dasbl npuxogutca 84,6%, U3 KOTOPbIX MNPOPOCTKM U
BUPIMHUbHbIE 0COBM, NPEACTaBNEHHbIE NPUBAU3UTENBHO
B OAMHAKOBOM KO/IMYECTBE, COCTaBAAOT OKono 50%.
CocToAHMe ux Konebnetca ot 1,33 go 1,69 6annos. Ha
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nonto ocobelt reHepatMBHoM dasbl npuxoautca 15,1%,
npeobnagatoT  cpegHeBo3pacTHble ocobu. Monoable
reHepaTuBHble 0cobu oLeHeHbl B 1,64 6anna, 4to ABAsETCA
NMOKas3aTe/NieM BbICOKOW BHYTPMBUAOBOW KOHKYPEHLMU.
YBennyeHme [OAM  yyacTMa ocobelt CTapoBO3PACTHOM

reHepaTMBHOM TPYMMbl FOBOPUT O MEHbLUEM BAMAHWUM Ha
6yKoBble neca aHTPOMOreHHOro npecca, a MMeHHO PybBKu
[eN0BOro fieca B TPYAHOAOCTYMNHbIX y4acTKax MpearopHoro
[arectaHa M cybanbnNUncKMx BYKHAKOB BbICOKOrOpHOro
[JarecTaHa (puc. 2).

Tabauya 3. OueHKa COCTOAHUA, KOMYECTBEHHAA M KaYecTBEHHAA XapaKTepUCTUKa NONYAALUOHHON
1 BO3PaCTHOM CTPYKTYpbI F. orientalis Ha BoctouHom Kaskase (25000 m?)
Table 3. Condition, quantitative and qualitative characteristics of the population and age structure

of F. orientalis in the Eastern Caucasus (25000 m?)

KonunyectseHHble U KauecTBEHHbIEe NOKa3aTenu

BospacrHasa rpynna / Age group

Quantitative and qualitative Indicators p i im v gl g2 g3 ss S
Konuuecteo ocobei, wr. 1056 828 746 1187 146 433 104 3 5
Number of individuals specimens, pcs.

0,
Aona yuactus, % 234 184 165 263 32 96 23 01 01
Share of participation, %
Cpeanee coctonkiue, 6ann 1,69 158 1,33 155 164 125 127 33 6
Average condition, score
Konuuectso ocobeit Ha 1 ra, wr. 422 331 298 475 58 173 4 1 )

Number of individual specimens per 1 ha, pcs.

b [ L L ! Bar e
PucyHok 2. Cybanbnuiickue bykosble neca, Pecnybavka fdarec

TaH, nepesan Myluak

Figure 2. Subalpine beech forests, Mushak Pass, Republic of Dagestan

Ocobu noctreHepaTuBHoOM ¢asbl coctasaaoT 0,2%. Ha 1 ra
ONA uccnenoBaHHbIX ByKoBbIX ecoB BoctoyHoro Kaskasa
npuxoputca 1802 ocobelt F. orientalis, n3 KoTOpbIX
273 OTHOCATCA K reHepaTUBHbIM.

UccneposaHma B CeBepo-3anagHoOM 3aKaBKasbe

nposegeHbl B KpacHogapckom Kpae Ha Tepputopun
3anosegHuKa «YTpuw» U xpebta Mapkotx. O6was
naowaap  coctaBuna 7500 Mm%, rge  oTMeueHo

npouspactaHue 2165 ocobeit F. orientalis (tabn. 4).
Bo3pacTHOM CNeKTp NEeBOCTOPOHHWUI, MONAHOYNEHHbIM. Ha
aonto ocobelt npereHepatMBHoM ¢asbl npuxoantca bonee
90%, rae HabnogaeTcs Hebosbwoe NpeobnagaHue ocobei
BUPIMHUABHOW TPYNMbl HaZ NPOPOCTKAMM U FOBEHUNbHBIMU
ocobamu. CoctosHMe ocobeli B pasHbIX rpynnax npereHe-

patuBHOl ¢a3bl Konebatotca ot 1,41 pgo 1,77 6annos.
leHepaTuBHble ocobu B cymme cocTasnawT 9,1%,
npeobnagatoT cpegHeBo3pacTHble ocobu — 5,8%. Huskan
[ONA  y4acTUA CTAapOBO3PACTHbIX W  NOCTreHepPaTUBHbIX
ocobeil CBUAETENbCTBYET O BbICOKOM aHTPOMOreHHOM
Harpyske B 3TWUX Niecax. BbicOkMe 3HayeHus ponu ocobeit
npereHepaTMBHOM ¢asbl Ha AaHHOM Yy4acTKe, BEPOATHO,
CBA3AHO C Tem, 4To, F. orientalis, Haxo4ACb HAa CeBepPHOM
Kpato CBOEro apeana, a 3Ha4yuT B 30He Neccumyma, TpaTuT
bonblue KU3HEHHOM 3HEPrMM Ha COXPaHEHWE MOTOMCTBA.
Ha nnowaan 1 ra 3pecb npouspactaeT 2888 ocobei
F. orientalis, n3 KoTopblx 263 AOCTUIAN TEeHepPaTUBHOIO
BO3pacTa.
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Tabamua 4. OueHKa COCTOAHNA, KOIMYECTBEHHAA M KauecTBEHHan XapaKTePUCTMKA NONYAALUOHHOM
1 BO3PACTHOM CTPYKTYpbI F. orientalis 8 Cesepo-3anagHom 3akaskasbe (7500 m?)
Table 4. Condition, quantitative and qualitative characteristics of the population and age structure
of F. orientalis in the North-Western Transcaucasia (7500 m?)
KonunuectseHHble U KauecTBEeHHble BospacrHas rpynna / Age group
nokasatenu .

Quantitative and qualitative indicators P ! im v gl g2 g3 s s
Koauuecteo ocobed, wr. 528 526 317 593 62 126 9 2 2
Number of individual specimens, pcs.

0,
Aona yuacrus, % 244 243 146 274 29 58 04 01 01
Share of participation, %
C , 6
Peamee cocraatue, bani 1,77 162 144 141 154 127 108 35 6
Average condition, score
Konuuectso ocobeit Ha 1 ra, wr. 704 701 423 791 83 168 12 3 3

Number of individual specimens per 1 ha, pcs.

Bykosble nieca 3anagHoro [lpepKaBKkasba NpeacTaB/eHbl
KpaeBbIMW CEBEPHbIMW MaccMBammu Ha rope CTpuKameHT
CTaBpOMO/IbCKOTO Kpas, 3aHUMatoLwme Hebonblune y4acTKm
Ha BbicoTe ot 600 go 800 m Hag yp. m. Ha nnowaam
2600 m? 3mecb OTMe4yeHO npowuspactaHue 542 ocobeir.
BospacTtHoi CNeKTp nonynsauumn IeBOCTOPOHHMA,
No/sIHoYNEeHHbIN. [peobnagatoT ocobu npereHepaTUBHOM
BO3pacTHoW ¢asbl, coctasnsawwme 85,3%. bonblue Bcero
ocobelt toBeHWNbHOM rpynnbl — 34,5% (1abn. 5). CoctosiHue
ocobei npereHepaTuBHOM ¢asbl Konebnetca ot 1,43 go
1,97 6annos. Jona yyactus ocobeit reHepaTUBHOMN ¢asbl

CaHuTapHoe cocToAHMe ocobelt reHepaTuBHOU dasbl
konebnerca B npegenax ot 1,33 po 1,39 6annos.. Becero Ha
1 ra npuxogutca npouspactaHue 2075 ocobeli F. orientalis,
13 Kotopbix 300 OTHOCATCA K reHepaTUBHbIM. JJonA yyactua
CTapoBO3PaCTHOM reHepaTUBHOW rpynnbl U ocobel
nocTreHepaTMBHOM ¢asbl cocTasuao 1%, 4TO roBOpPUT O
He3HauynuTe/IbHOM BAUAHUW AHTPOMOreHHOro BO34ENCTBUA,
Tak Kak Tepputopua wumeet cratyc OOMNT Kpaesoro
3HayeHua. OTHOCUTENbHO  HWM3KYID [0 y4yacTus
NPOPOCTKOBOW TPYyMMbl, BEPOATHO, MOXHO OBOBACHUTbL
noegaHvem 60NbLIOTO KOAMYECTBA CEMEHHOIO MaTepuana

coctasnser B obwem 14,4%, u3 Kotopbix 10,5% PasHbIMM  KMBOTHbIMK, OCOBEHHO KabaHamu, cneapbl
NMPUXOAMTCA Ha  CPeAHEeBO3PacTHble  reHepaTUBHblE. KOTOPbIX OTMEYeHbl HaMM TYT NOBCEMECTHO.
Tabamua 5. OueHKa COCTOAHNA, KONMYECTBEHHAA M KaYecTBEHHAA XapaKTePUCTMKA NONYAALUOHHOM
1 BO3PACTHOM CTPYKTYpbI F. orientalis 8 3anaaHom MNpeakaskasbe (2600 m?)
Table 5. Condition, quantitative and qualitative characteristics of the population and age structure
of F. orientalis in the Western Precaucasus (2600 m?)
KonunuyecteeHHble U KauecTBeHHble BospacrHas rpynna / Age group
nokasatenu . im v 1 ) 3 ss s
Quantitative and qualitative indicators P ) & & &

K 7 .

O/M4ecTBO OCO6eH, Wr. 103 187 92 80 18 57 3 11
Number of individual specimens, pcs.

0,

Aona yuactus, % 190 345 170 148 33 105 06 02 0.2
Share of participation, %
Cpepnee cocronkue, 6ann 1,97 18 1,63 143 133 139 133 4 6
Average condition, score
Konuuectso ocobeit Ha 1 ra, wr. 396 719 354 308 69 219 12 4 4
Number of individual specimens per 1 ha, pcs.
PaiioH ¢nopbl  LleHTpanbHOro 3aKkaBKasbsi B HaWMX Bonbwe Bcero nowagei 6yKoebiXx /fiecoB B

NUCCNefoBaHNAX MpeacTaBaeH y4acTKamu GyKOBbIX /ecos,
npovspactalolmx Ha  Tepputopum  KOrooceTMHCKOro
rocyAapcTBeHHOro 3anoseAHuka. Ha nnowaam 1875 m?
oTme4yeHo npouspacTaHue 409 ocobeit F. orientalis.
MonyNAUNOHHBIA  BO3PACTHOW CMEKTP J1IEBOCTOPOHHUN,
NoIHOYNEHHbIN. [onsa yyacTua ocobeit npereHepaTUBHOM
dasbl cocTtaBnser 85,8%, npeobnagaloT OBEHW/bHaA
(28,9%) u npopocTkoBaa (23,7%) rpynnbl (Tabn. 6).
CocTonaHWe ocobeli B pasHbiX rpynnax npereHepaTMBHOM
dasbl Konebnetca ot 1,32 pgo 1,79 6annos. CymmapHas
pona ocoben reHepatuBHoM @asbl cocTaBnseTr 13,7%,
npeobnagaer  cpegHeBo3pacTHasa rpynna —  8,8%.
CocToAHMe ocobeit Konebnetca ot 1,1 go 1,32 6annos.
Jona yyactma nocTreHepaTMBHbIX ocobelt cocTaBnseT
1,1 6anna, CBMAETENbLCTBYIOWAA O HE3HAYUTe/bHOM
HEraTMUBHOM  aHTPOMOreHHOM BO34EWCTBUMM, TaK Kak
Tepputopua umeet cratyc OOMNT. Ha 1 ra Tepputopumn
npuxopmutca 2180 ocobent F. orientalis, 3 KoTopbix 299
OTHOCATCA K reHepaTUBHbIM.

KaBka3ckom 3KopervoHe cocpefoTodeHO B 3amagHom
3akaBKasbe. MccnepoBaHuA  34ecb NpoBedeHbl Ha
TeppuTopun CouYMHCKOro HaLMOHabHOrO napka
(KpacHoaapckuii Kkpait), B Pecnybnuke Abxasua u Fpysuu.
O6Lwan naowaap noa NPobHbIMKU NIOWAaAKaMK COCTaBuNa
26950 m?, yuTeHo npomspactaHue 8906 ocobeii F. orientalis
(tabn. 7). Bo3pacTHOW CcMNeKTp — MOJHOYNEHHbIN,
NIeBOCTOPOHHUI, NpeobnafatoT ocobu npereHepaTUBHOM
dasbl — 79,3%. Ha ponto npopocTkos npuxogutca 24,5%.
CocToAHMe ocobeit npereHepaTMBHOW ¢asbl Kosebnerca ot
1,6 po 1,69 6annos. lonsa y4actusa reHepaTUBHbIX 0Ccobew
coctasnaet 19,3%. CpepgHeBoO3pacTHble reHepaTUBHble
ocobu cocrtaBnawT 12,8%. CocTtosHWe reHepaTUBHbIX
ocobeir kKonebnetca ot 1,12 pgo 1,5 6annos. Yuactue
ocobell noctreHepatusHol ¢asbl coctaBnseTt 2,3% U 3T0
rOBOPUT O HE3HAYUTE/IBHOM aHTPOMNOreHHOM BO34,EeNCTBUM,
obbACHMMOe Tem, 4To 60/blIAA YacTb WUCCAeA0BaHHbIX
byKoBbIX NecoB BxoaaT B coctaB OOMT. Kpome Toro,
HaALWMMW UCCNefOBaHUAMM 34eCb BblM OXBayYeHbl Y4aCTKU
cybanbnuiicknx necos u BykoBoro Kpusosecbs (puc. 3, 4).
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Ha 1 ra B cybanbnuiickom nosice npomspacrtatot 3302 ocobu BbICOKOM MJIOTHOCTbIO ApPEBOCTOEB B  CybanbnUICKMX
F. orientalis, n3 KOTOpbIX B reHepaTuBHYyl0 $asy BCTynuau B6yKHsAKax (puc. 3) M B BYKOBbIX KPUBOIECHAX.
669. Takasa BbiCOKas A0NA y4acTus ocobeit obbsACHAeTCA

Tabauua 6. OLEHKA COCTOAHUSA, KONNMYECTBEHHANA M KAYeCTBEHHAA XapaKTePUCTUKA NONYAALUOHHON
1 BO3PaCTHOM CTPYKTYpbI F. orientalis B LieHTpanbHom 3akasKasbe (1875 m?)

Table 6. Condition, quantitative and qualitative characteristics of the population and age structure
of F. orientalis in Central Transcaucasia (1875 m?)

KonnuecteeHHble U KauecTBEHHble NoKasaTtenu Bo3pactHas rpynna / Age group

Quantitative and qualitative indicators p J im v gl g2 g3 ss S

Konunyecrtso ocobeii, wr.

Number of individual specimens, pcs. 97 118 >7 79 17 36 3 1 1
[V

Aona yuacrus, % 237 289 139 193 42 88 07 02 02

Share of participation, %

Cpearee coctonkiue, 6ann 162 179 146 132 121 1,01 117 4 6

Average condition, score

Konuuectso ocobeii Ha 1 ra, wr. 517 629 304 421 91 192 16 5 5

Number of individual specimens per 1 ha, pcs.

Tabauua 7. OueHKa COCTOAHNA, KOIMYECTBEHHAA U KaYeCTBEHHAA XapaKTEPUCTUKA NONYAALUOHHOM
1 BO3paCTHOI CTPYKTYpbI F. orientalis 8 3anagHom 3akasKasbe (26950 m?)

Table 7. Condition, quantitative and qualitative characteristics of the population and age structure
of F. orientalis in Western Transcaucasia (26950 m?)

KonuuecrseHHble N KauecTBeHHble Bo3spactHas rpynna / Age group

nokasatenun

Quantitative and qualitative indicators P ) fm v gl g2 g3 ss s

Konunuectso ocobeii, wr.

Number of individual specimens, pcs.

Dons yyactua, %

Share of participation, %

CpepgHee cocToAHue, 6ann

Average condition, score

Konuuecrtso ocobeit Ha 1 ra, wr.

Number of individual specimens per 1 ha, pcs.

2,180 1,685 1,345 1,856 500 1,135 167 9 29
24,5 18,9 15,1 20,8 5,6 12,8 1,9 0,1 0,3
1,69 1,65 1,6 1,68 1,5 1,12 1,18 4,78 6

809 625 499 689 186 421 62 3 11

PucyHok 3. Cybanbnuiickue yKOBbIe neca, Pecny6iuka Ab6xa3us
Figure 3. Subalpine beech forests, Republic of Abkhazia
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Ha 3anagHom KaBkase wuccnegoBaHuMA npoBeaeHbl B
cybanbnuiickmx ByKHAKax KaBKa3CcKOro rocyaapcrBeHHOro
npupogHoro 6uochepHoro 3anosefHuWKa — ropa OuwT.
Bcero Ha nnowaau 3750 m? oTMeYeHO npouspacTaHue
2458 ocobeli F. orientalis (Tabn. 8). Bo3pacTHOI cneKkTp
NOJIHOYNEHHbIN, NIeBOCTOPOHHUN. Lons ocobei

npereHepaTMBHON ¢asbl coctasnseTt 79,8%, npeobnagatot
BUPrMHWAbHAA rpynna — 47%. 3To 06bACHAETCA BbICOKOM
NAOTHOCTbIO MONyNAuUMM B CcyBanbnUCKUX OYKHAKaX W
byKoBbIX KpuBonecbx (puc. 4). CoctosHue ocobei
konebnetcs ot 1,53 go 1,85 6annos.

Tabnuua 8. OueHKa COCTOAHNA, KONIMYECTBEHHAA U KaueCTBEHHan XapaKTepucTMKa NonyaaLMoHHON
1 BO3PACTHON CTPYKTYpbI F. orientalis Ha 3anagHom Kaskase (3750 m?)
Table 8. Condition, quantitative and qualitative characteristics of the population and age structure

of F. orientalis in the Western Caucasus (3750 m?)

KonunuecrseHHble 1 KauecTBeHHble

Bo3spacrtHan rpynna / Age group

noKasartenu

Quantitative and qualitative indicators P im v gl g2 g3 s s
Konmdectso ocobeit, wr. 402 169 234 1156 157 254 61 10 15
Number of individuals specimens, pcs.

Dons yyactma, %

Share of participation, % 16,4 95 47,0 64 103 25 04 06
CpegHee cocTosHue, 6ann 163 1,64 1,53 1,85 1,4 1,25 1,2 4,7 6
Average condition, score

Konuuectso ocobeid wa 1 ra, wr. 1072 451 624 3083 419 677 163 27 40

Number of individual specimens per 1 ha, pcs.

PucyHok 4. Cybanbnuiickoe bykoBoe KpuoJsiecbe, KpacHogapckuit kpaii, ropa duwr

Figure 4. Subalpine beech elfin-woodlands, Krasnodar Territory, Mount Fisht

Ha ponto reHepatuBHbix ocobeit npuxoautca 19,2%.
CocToAHMe ocobeir Konebnetcs ot 1,2 pgo 1,4 6annos.
YyacTve noctreHepaTuBHbIX 0cobel cocTasnset 3,5%, uto
CBA3aHO c He3HaYyuUTeNbHbIM QHTPOMOreHHbIM
BO3/4eMCTBMEM U BbICOKOM NJIOTHOCTbIO nonynaumu. Ha 1 ra
npuxogutca 6531 ocobb F. orientalis, W3 KoTOpbIX
1259 OTHOCATCA K reHepaTMBHbIM, YTO TaKKe 06bACHATCA
BbICOKOM NJIOTHOCTbIO NMONYAALNUMN.

B Tabnuue 9 npusepeHbl 0606LEHHbIE AaHHble
KO/IMYECTBEHHOMW M KA4YeCTBEHHOW  XapaKTepuCTUK
BO3PACTHOM CTPYKTYpbl U OLEHKa coctosaHua F. orientalis
cemu parioHoB ¢opbl KaBKasckoro skopernoHa. Beero Ha
naowaan 73925 m? HamMM OTMEYEHO npowuspacTaHue

19936 ocobeir F.
NOHOYNEHHbIN,

orientalis.
NeBOCTOPOHHMIA.  Ha
npereHepatMBHon ¢asbl npuxoantca 82,6%. M3 HUX okono
50% npuxoanTca Ha NPOPOCTKU N BUPTUHWUBbHYIO rPynmbl, C
HebonblWKNM nNpeobiasaHnem BTopoi. CpeHee coCTOAHNE
ocobei npereHepaTuBHOM ¢asbl Konebnerca ot 1,51 go

BospacTHoi
Aonto

CNeKkTp
ocobem

1,73 6annoB. [Jona ocobelt reHepaTMBHOW  ¢asbl
coctasnsetr 16,9%. [MpeobnapatoT cpepHeBO3pacTHble
ocobu — 10,4%. [lonAa CTapoBO3PACTHbIX FEHEPATUBHbLIX U
nocTreHepaTMBHbIX 0ocobei coctasnaeT 2,2%. CocToaHne Ux
konebnerca ot 1,19 pgo 1,41 6anna. Ha 1 ra B cpeaHem
npuxogutca 2906 ocoben F. orientalis, 1“3 KoTopbixX
459 BXOAMT B COCTaB reHepaTUBHbIX.
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Tabamua 9. OueHKa COCTOAHNA, KOIMUYECTBEHHAA M KauecTBeHHan XapaKTePUCTMKA NONYAALUOHHOM

1 BO3PACTHOM CTPYKTYpblI F. orientalis 8 n3yueHHbIx paitoHax Gpaopbl KaBkasckoro skopermoHa (73925 m?)
Table 9. Condition, quantitative and qualitative characteristics of the population and age structure

of F. orientalis in investigated floristic districts of the Caucasian Ecoregion (73925 m?)

KonunuectseHHble U KauecTBEHHbIe

BospacrHas rpynna / Age group

nokKasartenu

Quantitative and qualitative indicators P ) im v gl 82 g3 58 s
Koauuecteo ocobed, wr. 4741 3735 2899 5100 941 2082 357 27 54
Number of individual specimens, pcs.

0,
Aona yuactug, % 238 187 145 256 47 104 18 01 03
Share of participation, %
Cpeanee coctontiue, 6ann 1,72 1,73 151 155 141 123 119 404 6
Average condition, score
Konuuectso ocoberi a 1 ra, wr. 646 545 382 858 139 274 46 6 10
Number of individual specimens per 1 ha, pcs.
BbIBOAbI tOr Poccum: akonorus, passutune. 2020. T. 15. N4. C. 36-51. DOI:
PesynbTaTbl  MCCNEAOBaHWA  BO3PACTHOTO  COCTOAHMA 10.18470/1992-1098-2020-4-36-51

F. orientalis B GyKOBbIX Nnecax cemu panioHOB GAoPbI
KaBkasckoro 3KOpervoHa no3BosnI0 BbISBUTb
NOMIHOYNEHHOCTb M JIEBOCTOPOHHOCTb  BO3PACTHbIX
CnekTpoB, ¢ npeobnagaHnem ocobeit npereHepaTUBHOM
dasbl BO BCeX MCCNeA0BaHHbIX palioHax 1 npu obobweHnn.

[ns  Bcex UCCNenoBaHHbIX pPaliOHOB U B
0606WEeHHOM BapuaHTe OTMeYeHa Moyt OJMHaAKoBas
[OoNA BKNaga ocobeill MPOPOCTKOBOM W BUPIMHUIBHOW
BO3PACTHbIX FPynn, B CYMMe, KOTOpas COCTaBAAeT OKO/O
50%. 3TOT $aKT cBUAETENbCTBYET 06 YCUNEHHOM BHYTPU- U
MEKBUIO0BOW KOHKYPEHLMW, MPOTEKAKOLWMX B MpoLecce
nepexoaa BUPrMHUAbHbIX ocobelt B reHepaTuBHyto $asy.

Hu3Kne 3HayYeHns fonamn ocobelt NocTreHepaTUBHbIX
ocobeil B OTAENbHbIX PaloHax ABAAETCA pe3y/nbTaToM
YCUIEHHOW aHTPOMOreHHOW HAarpysKu Ha JIerko4oCTYMHbIX
Tepputopuax. MNog BO3AENCTBMEM MNPOLECCOB BHYTPU- U
MEeXBUA0BON KOHKYPEHLMI yBENMYMBAETCA 40NA y4acTua
BUPTUHWABHBIX W NOCTFeHepaTUBHbIX IPynn, OCOBeHHO
yeTKo NpossAsAtoLLeecs B ByKOBOM KpMBOEChe.

Ocobu npereHepaTMBHOW W reHepaTuBHOW ¢a3 B
nccnefoBaHHbIX paitoHax ¢paopbl KaBKascKoro akopernoHa
oueHeHbl Hamu B 1,47 6anna. OTMeuyeHHoe yxyglleHue
coCTOsIHUA ocober BUPTMHWU/IbHOW rpynnbl B
cybanbnuickux OYKHAKAX M B OYKOBbIX KpWBOJECbAX
CBA3AHO C YCW/IEHHbIMM MPOLECcCaMM BHYTPUBUAOBOM
KOHKYPEHLMWN M3-3a BbICOKOW NJOTHOCTU NONYNALMIA.

Habnopatowmecs 3HaumTeNbHble KonebaHus B
KonuuyectBe ocobewt F. orientalis B nepepacyete Ha 1 ra B
pasHbIX paioHax uccnefoBaHWA cBA3aHO € dakTopom
BbICOTHOTO rpaguveHTa. B obobuweHHom Buae Ha 1 ra
oTMeYeHo npouspactaHne 2906 ocobel, M3 KOTOPbIX
459 pocTurnv reHepaTuBHOM ¢asbl.
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Pesiome

Llenb. BbifABUTb  OCOBEHHOCTM  pacnpefeneHnsa  K/YEeBbIX  BUAOB
MaKpooduTobEHTOCA B MENIKOBOAHOW 30HE KapKMHUTCKOro 3aiMBa.

Martepuan u metogbl. ABTOpamu cobpaHbl M 06paboTaHbl MosieBble

MaTepuasbl KOMMIEKCHOW 3KCNeaAUUMM, MPOBEAEHHOM B JIETHUIA Nepuog,
2019r.

Pe3ynbTtatbl. Brepsble coCTaB/feHa KapTa W  BblAB/MEHbl 0COH6EHHOCTU
pacnpeaeneHns AOMWUHUPYIOLWMX BUAOB MakpodutobeHToca B npubpekbe
KapkuHutckoro 3anuea.

3akntoyeHue. MoKa3aHO, YTO B BOCTOYHOM YacTW 3a/1MBa Ha OTME/IOM CK/IOHE,
CNOXEHHOM  WIUCTO-NECYaHbIMM  OT/IOKEHMAMW,  MpUAeralowem K
aKKYMyNATUBHbIM 6Geperam, AOMWMHWMPYIOT MOPCKME Tpasbl, a BAOAb
abpa3noOHHO-TNIMHUCTBIX BeperoB AOHHAA PACTUTENIbHOCTb OTCYTCTBYET, 34eCh
XapaKTepPHbl 3Ha4YUTE/IbHble CKOMN1EHNA OTMepPLUNX BSMOPHUKOB. B aKBaTopuu
BaKanbCKOM KOCbl Ha MecYaHbIX OT/IOMKEHUAX PACTUTE/IbHbINA MOKPOB He
obHapy:KeH. B KOpHEeBOW 4acTM 3amagHoOM BETBM KOCbl, B MecTe eé
NMPUMbIKAHUA K aKTUBHOMY FAMHUCTOMY KAudy, NpeacTaBieHbl CBanbl U3
npeactasutenet  popa Cladophora. B palioHe Mmbica  KameHHbI
3aperncTpupoBaHo COBMECTHOE npouspacTaHue BOAOPOC/EN,
BCTPEYAIOLMXCA HA BbIXOAAX U3BECTHAKOB, U MOPCKMX TpaB, obuTaloWwmx Ha
pbIXAbIX rpyHTax. K 3amagy oT Mbica KameHHbIi Ha Me/IKoBOAbe,
npuneratowem K abpasvoHHbIM 6Geperam, BblpaboOTaHHbIM B WM3BECTHAKAX,
3apernctpupoBaH ¢utoueHo3 Carpodesmia crinita — Treptacantha barbata.
lMoka3aHo, 4TO B cocCTaBe MaKpoputTobeHToca yBeanumnacb 6Guomacca
anUdUTOB, CHMU3MNACL PO/b BUAOB-AOMWHAHTOB, BO3pOoCna AONSA BUAOB
BOA0POC/EN, BCTPEYAIOLLMXCA B MOPCKOW cpefe C MNOBbIWEHHbIM YPOBHEM
3BTPOGUPOBAHMA, UTO, BEPOATHO, OOYC/IOBNEHO BO3AEWUCTBMEM, Kak
NPUPOAHbLIX GAKTOPOB, TaK U YCUNEHWMEM AHTPOMNOreHHOW AEeATeNbHOCTU B
b6eperoBoii 3o0He. lMpoBeAeHWE MOHMTOPUHIOBbLIX HAbAAEHMI MNO3BOAUT
BblpaboTaTb HAay4yHO OOOCHOBAHHblE pPEKOMEeHAAUMM MO paLMOHaNbHOMY
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Abstract

Aim. To identify the distribution features of a key species of
macrophytobenthos in the shallow water zone of Karkinitskiy Bay.
Material and Methods. The field materials from a comprehensive
expedition carried out during the summer 2019 were collected and
processed by the authors.

Results. For the first time, a map was compiled and the features of the
distribution of dominant types of macrophytobentos identified in the
shallow water zone of Karkinitskiy Bay.

Conclusion. It was shown that in the eastern part of the bay, on a shallow
slope composed of silty-sandy deposits, adjacent to the accumulative
shores, sea grasses dominate and along the abrasive-clay shores there is
no bottom vegetation and significant accumulations of dead leaves of
Zostera marina v Z. noltei are typical there. In the water area of the Bakal
spit macrophitobentos is not found on the sandy deposits.
Cladophora spp. are represented in the base of the western branch of the
spit, at the place of its joining an active clayey cliff. Mosaic distribution of
bottom vegetation is noted in the area of Cape Kamenniy, where
co-growth of algae on the limestone outcrops and marine herbs living on
loose soils is registered. West of Cape Kamenniy in shallow water adjacent
to the abrasive limestone coasts Carpodesmia crinite — Treptacantha
barbata phytocenoses are characteristic. It was shown that in the
composition of macrophytobentos decreased in the role of dominant
species, an increase in the proportion of algae found in the areas with
increased eutrophication of marine environment, which is probably due to
the influence of anthropogenic and natural factors. Monitoring
observations in this area will make it possible to develop scientifically
based recommendations aimed at optimizing the environmental regime
and rational environmental management of the coastal zone of
Karkinitskiy Bay.

Key Words
Black Sea, Karkinitskiy Bay, Crimea, Bakal spit, macrofitobenthos, coastal
structure, geo-ecological conditions.
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BBEAEHUE

MpubperkHaa 30Ha KapKWMHWUTCKOro 3anvMBa OT/AMYaeTca
obunuem YHUKaNbHbIX mecToobutaHui LOHHOM
pacTUTeNbHOCTM, TAe NpeacTaBneHbl coobliecTBa, Kak
MOPCKUX TPaB, Tak M BOAOPOCAEN, NPU STOM MHOTME BUAbI
MaKkpopuTOB,  BXOZALME B WX  COCTas, WMeloT
NPUPOLOOXPaHHbI cTaTyc Ha pernoHasbHOM,
befepanbHOM UM MeXAyHapoAHOM  YpPOBHAX. Tak,

B3MOPHUKM MopcKoi u HonbTta (Zostera marina L. wn
Z. noltei Hornem.), TpentakaHTta 6opogaTtan (Treptacantha
barbata (Stackhouse) Orellana & Sansén (= Cystoseira
barbata)), Kapnogecmua kocmataa (Carpodesmia crinita
(Duby) Orellana & Sanson (= Cystoseira crinita)) wn
dunnodopa Kypuasaa (Phyllophora crispa  (Huds.)
P.S. Dixon (= Ph. nervosa)) BKAtoyeHbl B KpacHble KHUIU
Pecny6anku Kpbim [1] n YepHoro mopsa [2]. Kpome 3Toro,
Phyllophora crispa BHeceHa B KpacHyto KHury Poccuiickol
Pepepauyum [3].

MepBoe ynOMMWHaHWe, [Ae YaCTMYHO OMWCaH
BMAOBOM COCTaB MaKpodUTOB KapKMHUTCKOrO 3a/uBa,
BCcTpeyaetca B otyete A.l. TeHkena [4]. B paborte
C.A. 3epHoBa [5], KoTopbI M3yyan GUOLEHO3bI CEBEpO-
3aMagHoOM YacTM YepHOro Mops, TaKKe COLEPHKANUCD
OTPbIBOYHbIE CBeAeHMA Mo ¢UTOBEHTOCY 3TOro palioHa.
Mo3aHee C.A. 3epHoB [6] B MOHOrpadum Bnepsblie OTMETUN

XapaKTepHble 0COBEHHOCTM MakpoduTobeHToca 3TOro
yyactka mopAa: «bonblume ckonneHusa  punnodopel,
rocnofCTBO 30CTepbl  (B3SMOPHWMKOB) Ha MPUBPENKHbIX

necyaHbIX OTMENAX U Masylo BCTPEYAaEMOCTb LMCTO3UPbI».
B 30-x rr. npownoro ctonetus B pabortax H.B. Mopo3oBoi-
BoasHuuKon [7-9] npuBeaeHbl KapTbl pacnpeaeneHvs
3apocnew Phyllophora crispa, Zostera marina, Z. noltei 8
KapkuHutckOom  3anuBe, rgoe  6biia  obHapy)KeHa
NPUYPOYEHHOCTb 3TUX BUAOB K onpeaeneHHbIM rybuHam u
cybetpaty. B cepeguHe 40-x fr. B XxoAe 3Kcneauuui c
NpUMeHeHnem BOZ0/1a3HOM TEXHUKM, OEeTaNnbHO
nccnepoBaHbl penbed AHA NPUBPEKHOM 30HbI, AOHHblE
rPYHTbl M OBWMpPHbIE MOAA B3MOPHWUKOB K BOCTOKY OT
BakanbCKolM Kocbl, Npu 3TOM 6blNM 3aperucTPUPOBaHBI
OrpOMHbIEe BbIOPOCHI OTMEPLUMNX IMCTbEB MOPCKUX TPaB, KaK
Ha bepery, Tak M Ha NoOABOAHbIX OTMenAx B mope [10]. B
60-x rr. B akBaTopun KapKUMHUTCKOro 3anuMBa BblAeNEeHO
yeTblpe pacTuTenbHble accoumauun (duToueHosa) (Zostera
marina — Z. noltei, Phyllophora crispa, Treptacantha
barbata, Polysiphonia elongate + Chondria capillaris),
pacnpocTpaHeHMe KOTOPbIX 3aBMCENO OT COCTaBa AOHHbIX
OTNOXEHUN, NybUHbI W CTENeHW  3aWMLEHHOCTU
nobepexbs [11]. A.A. KanyrmHa c coasTopamu [11]
obHapyuMna B 3aAMBe  MPOMbIC/IOBblE  CKOMEHUA
HenpukpenneHHoh dopmbl Phyllophora crispa c BbicoTol
nnactos 5-30(35) cm, KOTOpble 3aHMMaAM 3HaYUTe/IbHble
naowaan AHa Ha rnybuHe 8-10 m. B cBA3M C 3TUMm,
AanbHelllee W3yyeHWe 3TOro palioHa OCYLLeCcTBAANM, B
OCHOBHOM, B 1yOOKOBOAHOM 30HE, PACMOJIOKEHHOW Ha
paccTosiHuu 6onee 7 munb oT 6epera [12-15].

B  HacToAlee BpemAa B  BMAY  BbICOKOM
NPUPOLOOXPAaHHON LIEHHOCTM MOPCKOW aKBaTopuu, B
KapkMHUTCKOM  3asmMBe  co3pdaHbl  YeTbipe  0cobo
OXpaHAemble npupogHble TeppuTopumn (oont):
rocyAapCTBEHHbIM NPUPOAHbIA  3anoBedHUK  «J1ebaxbu
OCTpOBa», OCYJAPCTBEHHbIN  MPUPOAHbLIA  3aKasHUK
bepepanbHoro 3HavYeHunA «KapKUHUTCKUINY,

rocyapCTBEHHbINM MPUPOAHbIA 3aKasHWK denepanbHOro
3HaveHna «Manoe dunnodopHoe none», naHawadTHO-
peKpeaunoHHbIn napk PernoHanbHOro  3HauyeHus

«Bakanbckas Koca» (puc. 1) [16]. MoaTomy, B nocnegHue
aecAtmnetMa  60/bWMHCTBO  anbroIOTMYEcKMX  paboT
MOCBALWEHO AEeTa/ibHOMY M3y4YeHUo MaKkpoduTobeHToCa
OTAE/IbHbIX OXPaHAEMbIX paioHOB 3anumBa [17-24].
MenkosogHaa 30Ha  KapKuHUTCKOro  3anuBa
XapaKTepusyeTca aKTUBHbIM B3aMMOAENCTBMEM Cyln W
MOPA, AUHAMMYHOCTBIO M HEYCTOMYMBOCTBIO K BHELIHWM
BO3ZEWCTBMAM. YuWTbiBas, 4YTO Ha NPOTAXEHUW paja
[ECATUNETUIN 3TOT PaMioH, OCOBEHHO ero BOCTOYHAA YacTb,
noaseprascs WNHTEHCUMBHOMY X03AWCTBEHHOMY
BO3AEWCTBMIO, BbI3BABLUMM M3MEHEHWUA TE03KONOTMYECKMX

YCNOBMiIY, NpuobBpeTaeT aKTyasbHOCTb W MpeacTaBaseT
0cobbli  MHTEpec  M3y4YeHMe  COCTOAHMA  AOHHOM
PacTUTENBHOCTUN, ABAAIOWENCA OCHOBOW TPOPUYECKMX

Luenewn, B 3TOM 30He.

Ljenb paboTbl: BbIABUTb OCOBEHHOCTM NPOCTPAHCT-
BEHHOr0 pacnpegeneHua K/l04EeBbIX BMA0B
makpoduTobeHTOoCa B MeIKOBOAHOM 30He KapKWHUTCKOro
3anuBa.

MATEPUAN N METOAbl UCCNEQOBAHUA

ABTOpamu cobpaHbl, 06paboTaHbl M MNPOAHANMU3NPOBAHBI
rnonesble  MaTepuanbl  KOMMAEKCHOM  3Kcneguuuu,
nposegeHHol B 6Geperosoli 30He ceBepo-3anagHoro
Kpbima (oT noc. MopToBoro Ao c. BragumnpoBKa) B IEeTHUI
nepuog 2019 r. (puc. 1). B rpaHnubl 6eperosoit 30Hbl 6biin
BK/IOYEHbl BOZOOXPaHHas 30Ha [25] M npubperkHan
MEe/NIKOBOAHAsA 30HA, OXBaTblBaloOWAA MHTEpBan rAyouH oT
ypesa Bogbl A0 2 M. [pOTAMKEHHOCTb WcCNenoBaHHOM
6eperoBoli IMHMK cocTaBNsANA OKOMO 60 KM.

B xoae 3KcneauuMuM NPOAO/KEHbI CYXOMyTHble
MapLLpyTHble UccnenosBaHus (BbinonHsemsle ¢ 2008 r.) no
n3yyeHuto ¢usnKo-reorpadpuyecknx ycnosuin beperosom
30Hbl KapKuWHWUTCKOro 3anvea. [ns u3yyeHUa cocTasa
MakpoduTobEHTOCa B MeNIKOBOAHOM 30He NpoBeaeH oTbop
npo6 no ¢UTOLEHOTUYECKON MeTOAMKe, pa3paboTaHHOM
AA.  KanyruHa-TyTHMK  [26]. KoopauHaTbl  CTaHUMi
onpeaenanu npu NOMOLLM NOpTaTMBHOro GPS-npuemHuKa
(Oregon 650). PaboTa B mope conpoBoaanacb ¢GoTo- u
BUA,EO0CHEMKOM, MPU 3TOM BU3YasIbHO AOHHbIE OT/IOKEHUA
OMUCLIBAAN MO KNACCUOUKALMM MOPCKMX OBNOMOYHBIX
0CafKOoB MO rpaHy0MeTpuYeckomy coctasy [27].

duTtobeHTOC 0TOMpPanu Ha rybunHax 0,5; 1; 1,5; 2 m,
roe  3aknagbiBanv  No  YeTblpe  yyeTHble  MAOWAAKK
pasmepom 25x25 cm. 3atem MakpoduTbl nomeliann B
MELLKM M3 Me/IbHUYHOTO rasa 1 B CbIpOM BUAE AOCTaBAAAN
B nabopatopuio, rae onpepensnmM WUx BUAOBOK COCTaB.
NaoeHTnduMKaumio Bogopocnelt [28] n mopckux Tpas [29]
NnpoBOAWAM C YYETOM TMOCNAeAHUX HOMEHKNATYPHbIX
M3MeHeHu. B nabopaTopHbix ycnoBusax npu obpaboTke
maTepuana yuuTbiBanuM obuwyto  Huomaccy  (cbipyto)
makpodutoB, Maccy AUTOGUTOB U 3NUGMTOB, Maccy
Kapnogecmum Kocmatol (Carpodesmia crinita (Duby)
Orellana & Sansén (= Cystoseira crinita)), TpenTakaHTbl
6opogaatoit (Treptacantha barbata (Stackhouse) Orellana &
Sanson (= Cystoseira barbata)), BBMOPHUKOB MOPCKOro M
Honbta (Zostera marina L. v Z. noltei Hornem.), KoTopble
ABNAOTCA BUMAAMMU-LOMUHAHTAMU UCCeAyeMOro palioHa.
Mpu onpeaeneHnn Cbipoit macchbl, BOAOPOCAN TLLATENBHO
npomoKkanu GunbTpoBanbHOM Bymaroi, KpynHble Gopmbl
B3BewWunBanAn Ha Becax c norpewHoctbio 0,01 r, menkue
dopmbl — Ha Becax ¢ norpewHocTbto 0,001 r. Bcero 6bi10
3a/0KeHo 19  cTaHuuMi, cobpaHo wu  obpaboTaHo
40 KONMYECTBEHHbIX U 6 KayecTBeHHbIX Npob ¢putobeHToCa
(puc. 1, Tabn. 1).
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PucyHok 1. Kaptocxema paioHa uccnefoBaHua U mecT oTbopa ¢pakTMyeckoro matepuana
Figure 1. Scheme (map) of the region investigated
- CMaHyuu ombopa Ka4ecmeeHHbIX U Koau4ecmeeHHbIx npob makpogumos (2019 2.)
OOIT: | - 2ocydapcmeeHHsblili npupoOdHeili 3anosedHUK «/lebaxbu ocmposax; Il - 2ocydapcmeeHHbili NpupodHsIli 3aKA3HUK hedepasnbHo20
3HaveHus «KapkuHumckuli»; Il - 2ocydapcmeeHHbili NpupoOdHbIl 3aKa3HUK hedepanbHo20 3HaYeHus «Masoe ¢unnopopHoe none»;
1Y - naHOWagpmHo-peKkpeayuoHHeIli NapK pe2uoHanbHO20 3HaYeHUsA «baKanbeKas Koca».
. - stations of qualitative and quantitative macrophyte sampling (2019)
Specially protected natural areas: | - Lebyazhie Islands State Nature Reserve; Il - Karkinitskiy State Nature Reserve of Federal Significance;
Il - Small Phyllophora Field State Nature Reserve of Federal Significance; IY - Bakal Spit Regional Landscape Park

Ta6bauua 1. KoopanHaTbl CTaumit, ArManasoH rnybuH, KoanyecTso oTobpaHHbIX NPob makpoduTobeHToCa
B ME/IKOBOAHOM 30He KapKMHUTCKOro 3a11Ba

Table 1. Station coordinates, depth range and number of macrophytobenthos samples collected

in the shallow-water zone of Karkinitskiy Bay

Konnuecrso npo6 / Number of samples

No/Ne KoopauHatbl / Coordinates
cTaHuuii Ypes Boabl 0,5m 1,0m 1,5m 2,0m
Stations CeBepHasn |..uupora BocTtouHasn gonro-ra Water's edge 0,5m 10m 15m 20m
North latitude East longitude
1 45951.358° 033929.595° oo * * * *
2 45951.195° 033928.965" Q Q * * *
3 450950.949° 033928.347° oo oo oo oo 4
4 45°48.909° 033°24.056° oo oo 4 4 °
5 45°47.109° 033°21.251° *e ke ke ¥ fold
6 45°46.130° 033°18.790° *e ke ke *e *e
7 45045.778° 033°17.573° ke ke ke ¥ ¥
8 45045778’ 033°17.573’ ¥ ke ke ¥ ¥
9 45°45.010° 033°14.915’ oo oo oo oo oo
10 45°45.704 033°11.445° oo oo oo oo oo
11 45°48.184° 033°10.669° oo oo oo oo oo
12 45045 .975° 033°09.757° oo oo oo oo oo
13 45°43,182° 033°08.390° oo oo oo oo oo
14 45°43.113° 033°07.923° oo Q ~ ~ °
15 45%43.111° 033°07.733" oo 0 ~ ~ °
16 45942.301° 033°04.320° oo ~ ~ °
17 45°41.323° 033°01.567° oo 4 4 4 °
18 45°40.759° 033°00.645’ Q 4 - - 4
19 45°40.444° 032°59.405° oo 4 4 ° °

MpumeyaHue: oo - DOHHAA pacmumesnbHOCMb omcymcmayem, * - ommepuwiue AUCMbs 83MOPHUKO8, ~ — MAacmebl HerpukpenaeHHol
Cladophora spp., Q - KayecmaeHHble MPobbi Mmakpogumos, ® — npobel He ombupanu, 8 ceAsu ¢ boabwol ydaneHHocmbto om bepeza
Note: oo - lack of bottom vegetation, * - dead leaves of Zostera spp., ~ - layers of loose Cladophora spp.,

Q - qualitative samples of macrophytes, ® — no samples were taken, due to the great distance from the shore

ecodag.elpub.ru/ugro/issue/current 65




T.B. MaHKeeBa u Op.

KOr Poccuu: akonorus, passmtne 2022 T.17 N 2

BoiaeneHne ¢duToLEeHO308B no OOMUHAHTHOM
KnaccubuKkaumm " 3Kkonoro-pnopucTuyeckne
XapaKTepuUCcTMKN Bogopocnen aaHbl no A.A. KanyruHoin-
lytHuk  [30]. Canpobuonorvyeckaas u  ranobHas
XapaKTEPUCTUKM — N0  Heonyb/AMKOBaHHbIM  [AHHbIM
A.A. KanyruHa-TytTHuk un  T.U. EpemeHKko. [na
CPaBHUTENIbHOTO aHaAu3a W3MeHeHWl B COCTaBe W
CTpyKType  ¢uTObBEHTOCA  MCMONb30Ba/NM  ApXMBHbIE
MaTepuanbl dKcneauunin MHCTUTYTa OUONOTUM  HOKHDBIX
mopeit (MHBKOM), nposeaeHHbIX B KapKUHUTCKOM 3anu1Be B
1964-1965 rr. (c6opbl A.A. KanyruHoi-NyTHUK).

Ona cospaHuA KapTbl pacnpefeneHua [OHHOM

PacTUTENbHOCTM  MCMNO/Ib30BA/NIM  NPOrPaMMHbIA  NaKeT
QGIS 2.14.18. Ha 3neKTpPOHHYIO OCHOBY Tonorpapuyeckon
KapTbl HaHeceHbI LOMUHUpYoWne BUAbI

MmaKkpoopuTobeHTOCa, TMN Bepera U NPUPOLONOIb30BAHME.
[ns  KapTorpadupoBaHUa TUMOB MPUPOAONO/Ib30BaHUA
MCNonb30Banu Knaccudukaumio, paspaboTaHHyto
T.I. Hedeposoii ¢ coaBTopamu [31]. OCHOBHble TuMbI
NPUPOAONO/b30BaHNA BblAENAAM MO npeobnasatoliemy
Hanpas/eHuIo X03ANCTBEHHOrO MCNoNb30BaHMA
TEPPUTOPUM C Y4ETOM XO3ANCTBYIOLLMX CYyBBEKTOB.

NMONYYEHHbBIE PE3Y/IbTATbI U UX OBCYXKAEHUE

Ha ocHoBe NpoBefeHHbIX UCCNEA0BaHUI COCTABNAEHA KapTa
MPOCTPAHCTBEHHOrO  pacnpegeneHna  AOMUHMPYIOLLMX
BUOOB  MaKpopuTobeHTOCa B  MENKOBOAHON  30He
BOCTOYHOW M 3anagHoi YacTu KapKMHWUTCKOro 3aiuBa (no
NonoXeHuto K BaKanbcKkoli Koce), KoTopble OT/M4atoTcs
NPUPOAHBbIMM YCIOBUAMM M aHTPOMOrEeHHOM Harpyskon Ha
6eperosyto 30HY (puc. 2).

BocmoyHaa yacme KapkuHumckozo 3anusa

B MenKoBOAHOW 30He Kocbl 3anoBefHas (3anoBefHWKa
«Jlebakby OCTpOBa») Ha cTaHumMAX 1, 2 Ha rnybuHe oT
0,5 0 2 M Ha CUMAbHO 3auUNEeHHOM MecKe OTMeYeHbl
3HayuTesIbHble cKoMNeHuA OTMEpLLMNX NUCTbeB
B3MOPHWKOB, MNPEUMYLLECTBEHHO B3MOPHWKA MOPCKOrO
(tabn. 1, puc. 2) Ha ctaHuumu 2 u3pepKa Ha OTAE/NbHbIX
TBEPAbIX BKAOYEHUAX BCTPEYAIOTCA €ANHUYHbBIE CNOEBULLA
MaKkpoduTOB, OTHOCALLMECA, B OCHOBHOM, K 3e/IeHbIM
(Ulva intestinalis L., Cladophora laetevirens (Dillwyn) Kiitz.)
1 KpacHbiMm Bogopocnam (Ceramium diaphanum (Lightfoot)
Roth u C. virgatum Roth), BuMAbl KOTOpbIX cyMTalOTCA
TUNWYHBIMUK NPeacTaBUTENAMM TPODHbBIX BOA,

B npubpexHolt 30He nasxa c. [lopToBoe Ha
cTaHumMmn 3 MmakpooduTobeHTOoC bbl1 0OHapPYKEH TO/IbKO Ha
rnybuHe 2 m (Tabn. 1). Ha atoii rnybuHe onuncaH ¢putoueHos
Zostera marina — Z. noltei. Ero 6uomacca coctasnset
1157,81+185,5 r-m2. [JOMUHUpPYIOLWAA PONb NPUHAANERNT

spudukatopam ¢utoueHosa (65% obweir Hbuomacchbl
makpoduTtos) (tabn. 2). B 3apociax B3MOPHMKOB
BcTpeyvatotca Cladophora albida (Nees) Kitz. (12%),

Ectocarpus siliculosus (Dillwyn) Lyngb. (8%), Laurencia
obtusa (Huds.) J.V. Lamour. (7%), Ceramium virgatum (4%),
Vertebrata subulifera (C. Agardh) Kuntze (2% obuwei
6uomaccbl  makpoduToB). Mpeobnagatowme  BUAbI
BOAOPOCAEN U WX KOAMYECTBEHHOE  COOTHOLUEHWe
CBUAETENbCTBYET O HAAMYMM  XO3AMCTBEHHO-6bITOBOrO
3arpA3HeHns akBaToOPMM NasXKa.

[OHHan pacTUTEeNIbHOCTb Ha CTaHUMU 4 OTMeYeHa C
rnyéuHbl 1 m, B ee cocTaBe 06WNbHO MpeACTaBAEHbI
MoOpcKkue Tpasbl (Tabn. 1). Ha raybuHe 1 m onucaH

¢duToueHos Zostera marina — Z. noltei, ero 6uomacca He
npesbiwaer 587,4496,2 r-m2. CymmapHasa [0NA BWUOOB
B3MOPHWKOB AOCTUIaeT 3HaYUTE/IbHbIX BE/IMYMH, NPU STOM
BKNag Zostera noltei noutn BTpoe Bbliwe, Yem Z. marina
(tabn. 2). Cpean 3apocneit MOPCKMX TpaB BCTpevatoTcs
BOAOPOCAK, Takue Kak Ceramium diaphanum (2,1%),
Cladophora laetevirens (1,0%), Vertebrata subulifera (0,7%
obuwei 6uomaccbl makpoduTtoB). [ona Bbicel BOAHON
pPacTUTENbHOCTU  PE3KO CHWXKAEeTCA C  yBE/IMYEHUEM
rybuHel pgo 1,5 M, xoTa 6uomacca ¢uTobeHTOCa
BO3pactaeT noytu Bagoe (tabn. 2). Ha atoit rnybuHe
OOMMHMpYIOWan ponb npuHaanexkut Cladophora albida
(41,6% obwein 6uomaccbl makpoduTtoB), naactbl (Matbl)
KOTOPOW NexaT Ha AHe MeXAy eAMHUYHBbIMU pacTeHUAMU
Z. noltei.

B menkoBogHoM 30He c. HoBoaHapeeBKa —
c. Creperywee Ha BCex CTaHUMAX 5-8 Ha rAUHUCTbIX
OTNOMKEHUAX A0 TNYyO6UHbl 2 M 6blAn  npeacTaBneHbl
CKOMMIEHWUA OTMEPLUUX JINCTbEB B3MOPHWKOB M NAACTbI
HenpuKpenIeHHbIX BUAOB poaa Knagodopa (tabn. 1). Y
OCHOBaHMA  06pbiBa  CHOPMMPOBANUCL  CKOMNEHWUA
OTMepLleln MOPCKOM Tpaebl, obpasywwme OUTOreHHble
6eperosble Gopmbl (NAAXKK, BeperoBble Babl, KCKabi»).

MokasaTenbHo, yTo  JeTasnbHoe nsyyeHue
KapKWMHWUTCKOro 3anMBa K BOCTOKY OT baKanbCcKoM Kocbl
Hayanocb ¢ 30-x rr. npownoro cronetusa. B atot nepuog
H.B. Mopo3oBa-BoasHuuKkas [7-9] oTmeyana maccoBble
cKonneHua 3ocTepbl (B3MOPHMKOB) Ha rnybuHe 0,5-6 m,
npu 3TOM Ha rnybuHe cBbiwe 6-7 M MOpPCKME TpaBsbl
BCTPEYANUCb «PA3PO3HEHHbIMU  KypTUHAmMM». ABTOpOM
bblna onpegeneHa npegenbHas raybuHa ux obuTaHwusA,
KOTOpas cocTasnana 15 m, xoTa, eAUHUYHbIE SK3EeMNNAPbI
pacTeHuit Haxoaunn Ha rnybuHe 20-24 m. B 3TO0T nepwuog,
LUIMPUHA 3apocnieii B3MOPHWMKOB B HEKOTOPbIX MeCTax
3anmMBa Konebanacb ot 100 go 200 (400) m, a wux
MaKCcMmanbHaa 6buomacca B /IeTHUIM nepuon AocTurana
6 kr-m? [21]. H.B. Mopo3osoit-BogaHuukoin [8] 6bino
3amedeHo, 4to Ao 1934 r. B akBatopum KapKuHUTCKOro
3a/MBa [OMMHMpoBana Zostera marina, a B nepuog c
1934 no 1937 rr. npousowna maccosas rmbenb ocobem
3TOro BWAA, MO MHEHWIO CMeuManucTos, BbI3BAHHAA
anMaeMmuyeckum 3abonesaHvem. B 3To ke Bpems 6blio
3adMKCUMPOBAHO aKTMBHOE pacceneHune Z. noltei, KoTopas
cTana BcTpeyaTbcs A0 rybuHbl 4 M, XOTA, paHee, ee
OCHOBHbIE CKOMJ/IEHWUA BblAN cocpenoToYeHbl Ha rnybuHe
£o 1,5 m [8].

WccnefoBaHuMsA, NPOBEAEHHbIE B 3TOM Ke palioHe B
cepeguHe 60-x IT. NPOLIOrO CTONETUA, MOKAas3anu, 4To
Zostera marina npoaosXKana 3aHUMMATb rocnoAacTeyoliee
NONOKEHNE Ha HEe3HAYUTENbHO 33aUNEHHOM MecYyaHOM
paKylweyHnke Ha raybuHe 0,5-8 m, a Z noltei -
npegnoyntana necyaHoe menkosogbe [10]. TUNUYHbIMMK
npeacTaBUTeN MM MakpodpuTOB, BXOAMBLUIMMM B COCTaB
¢duTOLEHO3a B3MOPHWKOB, ABAANUCL, B OCHOBHOM,
KpacHble Bogopocau (Dasya baillouviana (S.G. Gmel.)
Mont., Vertebrata subulifera, Chondria capillaris,
Ceramium tenuicorne Kiitz. Waern, Laurencia obtusa),
TOorAa Kak 3e/ieHble BWAbl BOAOPOCNEN MNPAKTUYECKM
oTcytctBoBanun [11]. XapakTtepHo, yto B 1964-1965 rr. B
MEe/NIKOBOAHOW 30HEe BOCTOYHOM YacTh BaKanbCKOW KOCbl OT
ee AMCTanbHOW 40 KOpHEBOW YacTu Ao rnybuHbl 0,4-0,5 m
pacnonaranca «4YuCTbiA» NAOTHbIA NECOK, NULIEHHbIN
[OHHOTIO pacTuTeNbHOro nokposa [11].
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YcnosHele 0o603HaveHusA: 1 —ommepuwue aucmes Zostera marina u Z. noltei; 2 — Zostera marina; 3 — Zostera noltei; 4 — Carpodesmia crinita;
5 — Treptacantha barbata; 6 — Cladophora albida;

Tun 6epeaa: 7 — AKKyMynamueHslil ¢ eempogoli ocywKol; 8 — npuyneHeHHoe aKKymyaamueHoe meno; 9 — abpa3uoHHo-068a1bHbIl
8 2/1UHUCMbIX nopodax; 10 — abpa3uoHHbIl 8 MOAYCKANbHbIX Nopodax; 11 — pumozeHHble bepeaa;

Tun npupodonons3osaHus: 12 — npupodooxpaHHeili; 13 — npupodooxpaHHelli ¢ pekpeayuel; 14 — cenumebHoili (censbckul)

¢ opeaHu3o8aHHol pekpeayuel; 15 — cenbckoxo3salicmeeHHsbll; 16 — cenbckoxo3alicmeeHHsbIl ¢ Heop2aHU308aHHOU

pekpeayueli u cneyuasnsHoe (8oeHHoe)

Legend: 1 — Dead leaves of Zostera marina & Z. noltei; 2 — Zostera marina; 3 — Zostera noltei;4 — Carpodesmia crinita;

5 — Treptacantha barbata; 6 — Cladophora albida;

Type of coast: 7 — accumulative coastlines with surge-induced recession; 8 — coastal landforms of deposition (spit);

9 — eroded-landslide clay rocks; 10 — eroded coast in loose rocks; 11 — eroded coast with phytogenic landforms;

Type of nature management: 12 — nature protection; 13 — nature protection with recreation; 14 — residential (rural)

with organized recreation; 15 — agricultural; 16 — agricultural with unorganized recreation and special (military) function

PucyHoOK 2. KapTocxema pacnpegefieHUs A0HHOM pacTUTeNbHOCTM B MEIKOBOAHOW 30He KapKMHUTCKOTro 3a/1MBa
Figure 2. Scheme (map) of bottom vegetation distribution of the shallow water zone in Karkinitskiy Bay

Tabauua 2. 3ameHeHne BUomaccbl MakpodUTOB M AONN AOMUHUPYIOLLUX BULOB B MEKOBOAHOM 30HE
KapkuHuTtcKoro 3anmea B 2019 r.

Table 2. Change in biomass of macrophytes and proportion of dominant species of the shallow water zone
in Karkinitskiy bay in 2019

Bbuomacca Bonsa, % / Proportion %
CTaH.u'MM Fay6una, m MaKp.odmmB' rw? Zostera Zostera Carpodesmia crinita,
Stations Depth, m Biomass of ) .
- marina noltei Treptacantha barbata
macrophytes, gm-m
3 2 1157,8+185,5 46,1 18,7 0
4 1 587,4196,2 23,8 70,5 0
1,5 1048,4+191,1 0 9,0 0
0,5 4737,9+560,0 0,9 2,7 79,0
17 1 2590,3+355,8 6,2 31,5 22,6
1,5 11849,0+923,6 1,0 1,6 92,6
18 0,5 3564,0+276,1 0 0 74,2
2 8115,6+521,4 0 0 90,3
19 0,5 1823,0+203,8 0 0 50,3
1 6819,2+401,7 0 0 63,4

lMpumeyaHue: Hymepayus u onucaHue cmaHyuli coomeemcmayem ceedeHUAM, NpedcmasneHHbIM 8 meKcme U Ha pucyHke 1
Note: the numbering and description of stations corresponds to the information presented in the text and in Figure 1
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B KoHue 80-x rIT. NMpownoro Beka, Kak u 6onee 20 net
Ha3ag, AOHHAA PACTUTENbHOCTb B ME/NIKOBOAHOM 30He K
BOCTOKY OT baKanbcko Kocbl 6Oblia npeactaBiaeHa
30CTepoBbIM (B3MOPHUKOBLIM) PpuToLeHo3om [13]. OaHako
K 3TOMY BPEMEHMU, MNON0CA PACNPOCTPAHEHNA MOPCKUX TPaB
3HauMTeNbHO cy3unacb. [lokasaTenbHO, YTO ¢GUTOLEHO3
CTaNnM perucTpupoBaTb Ha WAWUCTO-NECYAHbIX AOHHbIX
OTNOMEHUAX Ha rnybuHe 2-4(5) m. Cpeam 3apocneit Zostera
marina v Z. noltei, NOMUMO BblLENEPEYNC/IEHHDbIX BUAOB,
Bnepsble 6bliM oTmeudeHbl Ulva linza L., Chaetomorpha
derea (Dillwyn) Kitz., Ectocarpus siliculosus, Vertebrata
reptabunda (Suhr.) Diaz-Tapia & Maggs, Ceramium
diaphanum — makpoduTbl, obuTatowme B 3arpA3HEHHbIX
opraHukon Bogax. OA4HAKO CpaBHUTENbHO Manas [ona
3e/1eHbIX BOAOPOC/E B coobLiecTBe CBMAETENbCTBOBANA
06 oTHOocuTenbHo cnabon cTeneHW 3BTPOGMpPOBaAHUSA
BOAHbIX Macc [13].

C BBeaeHuem B aKcnyaTaumio Cesepo-KpbimcKkoro
KaHana (B paccmaTpvMBaemom paioHe B cepeguHe 60-x IT.
NPOLWOro CToNeTns) B NPUMOPCKON 30He KapKUHUTCKOro
3a/MBa CTAaNO aKTMBHO Pas3BMBATBCA PUCOBOACTBO W
pbibopasseaeHne. Copoc rmnepTpodHOM NpecHon BoAbl C
PUCOBbLIX YEKOB W MpPyAoB OKasblBaa CylecTBEHHOE
B/IMAAHWE HA IKO/IOMMYECKOE COCTOAHME NPUBPEKHON 30HbI.
MoctynneHmne  Boapl, oborauweHHOW  yaobpeHusmu,
repbuumaamm M nectMUMAaMu, NPUBENO K HeraTMBHbIM
U3MEHEHUAM cpeabl B 3TOW 4acT mopAa. TaK, B KOHUe
80-X IT. NPOLL/IOro CTO/NIETUS B MOPCKOW BOAE K BOCTOKY OT
BakanbCKoW  Kocbl  OblI0O  OTMEYEHO  yBe/lu4YeHue
conepKaHnA BUOreHHbIX 3/1eMEHTOB, Pe3Koe CHUXKeHMUeE ee
npospayHoctM (0,5-1 m B 1986 r. BMmecto 6-8 m B
1964-1965 rr.), BC/NeacTBME MNOBLIWEHUA KOAMYECTBa
B3BECM, NPU 3TOM Ha 3auNeHHOM AHe chopmupoBanca
C/I0M OpraHMYeckoro ocagka. 3TM U3MeHeHUA B aKBaTOpUU
eCTeCTBEHHO BbI3Ba/IN OTBETHYIO peaKkuutio 6MoLEeHO30B, B
TOM YMCne U [OHHOM pacTuTenbHoctu [12; 13; 15].

Takum obpasom, cornacHo A.A. KanyrmHoi-FyTHMK
1 U.K. EBcTurHeesoi [13], B aTomM paitoHe 3a nepuog c 1964
no 1986 rr. HameTUAacb OTPULLATEIbHAA HAaNPABAEHHOCTb B
TpaHchOpMaL MM COCTaBa U CTPYKTYpbl MakpodutobeHToCa,
KOTOpas NPoAoKUAACk M B HaYane 2000-x rr. [17; 23]. Tak,
B pabote W.K. EBcTurHeesoit u W.H. TaHKosckoi [17] B
coctaBe MakpodutobeHToca 6blna OTMeYeHa BbICOKaA
[OoNA npeactasuTeneit pofoB Knagodopbl U yAbBbI, YTO
CBUAETENbCTBYET O TMOBbIWEHHON TpodHOCTM cpeabl.
MoKasaTenbHo, YTO BCMbIWKK PA3BUTUA COMYTCTBYIOWMX U
abemepongHbIX 3eneHblX BWUAOB BoAopocnei  Hbian
3aperucTpupoBaHbl Ha MHOTMX yyacTkax YepHoro mops
[32]. XapakTepHo, YTo 0buNbHOE pa3BuTUE Knagodopbl B
NpUBpeXKHON 30He ABNAETCA OTKAMKOM 3KOCUCTEMbl Ha
Aerpagaumio KopeHHbIX GUTOLEHO30B LMCTO3UPbI, 30CTepbl
n punnodopsl [32].

CBepeHuA, nonyvyeHHole astopamm B 2019 .,
COrnacyloTca ¢ paHee CcAenaHHbIMM - BbiBOg4amu 06
M3MEHEHUN  COCTOAHWMA  AOHHOW  PACTUTENIbHOCTU B

BOCTOYHOM 4YacTi KapKMHWUTCKOro 3anumea, 6eperosas 30Ha
KOTOporo  Haubonee  MoABEpPrKEHA  XO3ANCTBEHHOWM
[AeATEeNbHOCTM, OKasblBAMOWEN B/AUAHME Ha COCTaB W
CTPYKTYPY MakpodmuTos (puc. 2). B coBpeMeHHbIX yCA0BUAX
BEreTUpyloLme MopcKMe TpaBbl HaMK 6bian 0BHapyKeHbl
TONbKO Ha y4acTKe OT nasxKa c. MopToBoe Ao CepreeBckoit
nepecbinu (ctaHuum 3, 4). MNokasaTeNbHO, YTO Ha 3TUX
CTaHUMAX Ccpeau  3apocsield  B3MOPHMKOB  06MIbHO
BcTpeyanacb Cladophora albida, nons KoTopoi gocturana
12-47% obweit 6uomaccbl MakpoouToB. Ha ocTanbHbIX
CTaHUMAX MaKpodUTOBEHTOC OTCYTCTBYET.

B c. MopToBoe B 1989 r. 6bina NocTpoeHa byHa U3
KaMeHHOM HabpockM, B pesy/nbTaTe 4Yero C 3anagHown
CTOPOHbI MPOU3OLLNO HAKOMNJIEHUE MAKEBOrO MaTepuana,
a K BOCTOKY — HW30BOW pasmbiB, COMPOBOXAABLUMICA
3amneHnem akesaTopuu [33]. XapaKTepHo, YTO Ha CTaHUMAX
1, 2 nNOBEepXHOCTb AJHA O4YeHb BA3KasA, NpuM 3TOM C
yBennyeHmem rnybuHbl o 1-1,5 m TonwmHa BA3KOro cnos
pocturaer 0,3-0,5 m. O6wensBecTHO, YTO Ha pPoOCT M
pasBWTME B3MOPHUKOB OKa3blBAET CYLLECTBEHHOE B/IMAHUE
rpaHy/IOMETPUYECKUI COCTaB AOHHbIX 0CafKOB, MOCKONbKY
OHW CAY)KAT He TONbKO cybcTpaTom ANA 3aKpenneHus
NoOA3EeMHbIX OpraHoB (KOPHEW, KOPHEBWLL), HO ABAAOTCA
TaKXKe Ccpeaon, U3 KOTopbiXx abcopbupyloT nuTaTesbHble
BewecTsa [34]. B page paboT nNoKasaHo, YTO MOpPCKue
TpaBbl WMCMbITLIBAOT TUMOKCUIO NPW MNPOMU3PACTAaHUN Ha
WAUCTbIX JOHHBIX OTNOMXKEHUAX, NMPU KOTOPOM He[0CTaToK
Kucnopogaa Bbl3blBaeT CHUMKEeHWe noKasatenem
DOTOCUHTETUYECKOW aKTMBHOCTM JINCTBEB W  HEraTUBHO
BAUAET Ha MeTabom3m pacteHuii [34-36]. Takum obpasom,
BNOMHE  OODBACHMMO  OTCYTCTBME  BbICLIE  BOAHOM
PacTUTENbHOCTU HA 3TUX CTAHLMUAX.

Ha rIMHUCTOM  BeHve, npuaeratowem K
abpasmMOHHO-TIMHUCTBIM Beperam, AOHHAA PACTUTENbHOCTb
oTcytcTByeT (cTaHummu 5-8). Knnd, cnoxeHHbit Tonwen
6ypbIX MNAMOLEHOBbLIX WM YETBEPTUYHbLIX IMH, MNOCTOAHHO
paspywaeTtca (puc. 3). Tak, Hanpumep, B nepmog c 1974 no
1991 rr. knnd Tepan, cyaa no HabawaeHUAm ANTUHCKOM
rmaporeonoruyeckoi naptum, 12,8 m3/nor. m 8 roa. Ecam
y4yecTb M pasmblB BeHYa, TO 3TO 3HayeHue BO3pacTaeT [0
15 m3/nor. m B roa. B wropmosoii 1981 r. pasmbis Kauda u
6eHua gocturan 25 m3/nor. m B rog (40 T/nor. m B rog), uTo
ABNAETCA CAaMOM BbICOKOW CKOPOCTbIO paspylueHusa beperos
Kpbima [37]. TMMocTynneHue 3HauuTenbHoro obbema
TEPPUTEHHOrO  FIMHUCTOrO  MaTepuana  TaKXKe  He
cnocobcTByeT NpoM3pacTaHMIo MOPCKUX Tpas [34-36].

PailoH ceBepo-3anagHoro nobepexba Kpbima
XapaKTepusyeTcs WHTEHCMBHOW LUTOPMOBOW  AeATesb-
HocTblo. ObpasoBaHue B 2010 r. nponnBa mexKay bbiBLuel
M COBPEMEHHON AMCTaNbHOM YacTblo baKanbCKoW Kocbl
YBE/IMYMIO aKTUBHOCTb BETPOBOrO BOJIHEHWsA OT Haubonee
BOJIHOOMNACHbIX BETPOB  HOr0-3aMafHOro  HanpaBAeHuUA.
CornacHo b.B. [AwusuHckoro [38], B BOCTOYHOW YacTu
aKkBaToOpuW HabnopaeTca KAMMaTMYecKasa TeHAeHUMA K
YBENNYEHUIO MPOLOMKUTENBHOCTU LITOPMOB, TOTAa Kak B
3aMafHOM  YacTM  KOCbl  3aMeTHble  TpeHabl Mo
NPOAO/IKUTENbHOCTU LUTOPMOBOTO BOJIHEHUA He
06HapyKeHbl. B ToXe Bpemsa M3BECTHO, YTO Ha COCTOSAHME
OOHHOM  pacTUTENbHOCTM  CYLWECTBEHHOe  BAUAHME
OKas3blBaeT  rMApPoOAUHAMUYECKMI PEXMM  MOPCKOWM
aKBaToOpuKW, NOMMMO ocobeHHocTel reonoro-reomopdo-
NIOTMYEeCKOro  cTpoeHua  BeperoBoit  30HbL.  Tak,
3KCMepuMeHTbl, NpoBoauMble B byxTe MorpaHuyHol (3anus
MeTpa BenuKkoro), mnokasanu 6AU3KYIO 3aBUCMMOCTb
NAOTHOCTU NONYNALMUM MOPCKUX TPAB OT CTEMEHWN BOJHOBOM
ONHAMUKK. MHTeHCcKMBHaA TypbyneHTHOCTb BOAbl NPUBOANUT
K BbICOKOW MNOABUMKHOCTU BEPXHUX C/0EB  AOHHbIX
OTNOXKEHWUW, U ecNu TONLWMHA AMHAMMYECKM aKTUBHOIO
CNos  OCAfKOB MPEBLICUT OMNpefAeseHHOe KpUTUYECKoe
3HayeHWe, TO YKOPEHMBLUMECA pacTeHWMa  ocTatoTcA
NPaKTUYECcKn He3aKpenneHHbIMU " BUXPEBbIMM
OBUXKEHUAMU BOJ, NOCTENEHHO W3BNEKAIOTCA W3 TPyHTa
[39]. Takumm obpasom, W3MEHUBLUMECS  TULPOAM-
HaMUYeCKMe YCNOoBUS W nepepacnpefeneHue  AOHHbIX
OT/IOXKEHWUN, BEPOATHO, MOFU  MOCAYXUTb NPUYMHOM
U3MEHEeHUN B pacnpeseneHnn pacTUTesIbHOro MOKPOBa B
BOCTOYHOW 4acTu KapKMHUTCKOrO 3a1MBa.
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PucyHoK 3. A6pasnoHHO-06BanbHble 6epera B IMUHUCTUX NOPOAAX B BOCTOYHOW YacTh KapKMHUTCKOro 3a11Ba
Figure 3. Eroded-landslide coast in clay rocks in the eastern part of Karkinitskiy Bay

B nocnegHue pecatuneTtvsa, No CBUAETENbCTBY MECTHbIX
Xutenewn, B BOAE K BOCTOKY OT KOPHEBOW YacTu bakanbckow
KOCbl PE3KO YBE/MYMIOCH KOAMYECTBO OMABLUMX JINCTbEB
MOPCKUX TpaB, KOTOPble B OFPOMHOM Macce CKOMWAUCH B
npubpeXKHOM nosoce Ha pacctoaHun go 50 m ot bepera.
O6uensBecTHo, 4YTOo GOPMMpPOBaHME W ONaL JIUCTbEB
B3MOPHWKOB NPOUCXOAMT B TeUeHUe Bcero roga (Hanbonee
maccoBoe Wux cbpacbiBaHWe HabnwogaeTca B aBrycre—
ceHTabpe). Heobxoanmo 3ametuTb, yTo ewe B 40-x IT.
NpowWoro CToNeTMa B 3TOM paiioHe ¢UKCUpoBanu
3HauuTeNbHble BbIBPOCHI 30CTepbl (B3MOPHWKOB), U3
KOTOPbIX 00OpPa30BbIBANIUCL NPUYIEHEHHbIE (GUTOreHHble
Banbl. bBakanbckasa Koca BbiNonHANa posnb bHapbepa,
nosTomy npu npeobnagaroWwmx 34ecb CeBepo-3anagHbix
BeTpax  AOMOJHWUTENbHO  MOCTyNan  onag  Tpasbl,
BbIMbIBAIOLWMMNCA W3 KYyTOB BOCTOYHOM 4acTM 3anMBa.
MokasatenbHo, 4to B 1937 r. pailloH bakana
(c. Creperyuiee) ctosin Ha OAHOM W3 NepBbIX MECT MO
06uAnIo BbIBPOCOB TPaBbl U KOMYECTBY 3aroTaBIMBAEMOro
cblpbA  (KamKa), MCNoONb30BaHWE KOTOPOro HAxo4uao
LUMPOKOe MpUMeEHEeHMEe B HApOLHOM Xxo3AaicTBe. Ha aTom
yyacTKke BblCcOTa BafoB gocturana 1 m, «naoTHo cbutbie y
bepera U CBOEBPEMEHHO He W3BJIEYEHHblE W3 BOAbI,
Bbl6GpOCHI 30cTepbl (B3MOpPHUKOB) nocTeneHHo
nepetTMpanucL M B BUAE [ETPUTAa CHOBA YHOCWIUCHL B
mope» [10]. B 1938 r. BCe NPOMbBICNIOBbIE MYHKTbI,
pacnonoeHHble B KapknHUTCKOM 3anuBe, cobpanu 4000 T
CbipbA, YTO, N0 MHeHuto H.B. Mopo3sosoii-BoaaHuukow [9],
He ABNANOCL NPefeNoM BO3MOXHOW A06blM MOPCKUX
Tpas.

B pabote A.B. ¥uaro [11] 6b110 NOKasaHoO, 4ToO K
BOCTOKY OT bBaKanbcKkoli Kocbl, MaccoBble BbI6GpOCHI
B3MOPHWKOB CKan/iuMBaauncb He TOAbKO Ha 6epery, HO U B
MOpe Ha NoABOAHbIX OTMeNAxX Ha pacctoaHum 20-30 m oT
bepera, rae U3 HUX 06pa3oBbIBAIMCL NJ1aByYMe OCTPOBa.
CornacHo A.B. uBaro [11], onucaHHbIM TUM CKONJEHWUH
BbICLIEN BOOHOW PACTUTENbHOCTU ABAAETCA NUWb OAHUM
13 npeacTaBuTenein uenol cepum GUTOreHHbIX 6eperoBbix

dopm (nnaxu, 6eperosble Banbl, 6yrpbl), HabawgaoOLWmMXCA

Ha  nobepexkbe  KapKMHUTCKOro  3anvMBa.  3g4ecb
bopMMpoBaHMIO  OCTPOBOB  CMOCOBCTBYIOT  Masble
npubpeKHble TNYOUHbI U 3aLLMLLEHHOCTb BCErO paloHa oT
BONHEHUK. OfHaKo, B MNPOTUBOMONOMKHOCTL  APYrUM

duTOreHHbIM 06pPa30BaHMAM, B3MOPHUKOBLIE OCTPOBA
BPAL, /I CNOCOBHbI K A0NTONETHEMY CYLLLECTBOBAHMIO.

B coBpemeHHbIX YCNOBMAX HA MenKoBoabe K
BOCTOKY OT bBaKanbCKoW KOCbl HamMu TaKXkKe OTMeuYeHbl
06UNbHbIE  CKOMJIEHWA onaga JIMCTbEB  B3MOPHMKOB
(puc. 4), KoTopble B HacToAllee BpemMa CMellaHbl C
nnacTamu HWUTYaTbIX BOAOPOCNEN poaa Knagodopa, yto
CBUOETENBCTBYET O Ha/MuMe B BOAE 3HAYUTE/IbHbIX
KOHLLEHTPALUUIM OpPraHUYecknx CcoeamHeHUN. XapaKTepHo,
yto paHee ¢uTOreHHble Banbl GOPMUPOBAAUCL U3
NPAKTUYECKN «UYUCTbIX» OTMEPLLUMX JIMCTbEB MOPCKUX TPaB,
KOTOpble, KaK U3BECTHO, HE MOABEP!KEHbI THUEHUIO, TOrAa
KaK celiyac B UX cocTaBe ObHapy)KeHa 3HauyuTeNbHas [0NA
«npuMmecelt» U3 aKTMBHO Pa3NaraloLMXca BOAOPOC/EN.
Bnarogaps cKonsieHWam onaga B3MOPHMKOB, beper,
NPUMBbIKAIOLWMIA K BOCTOYHOW BeTBM baKasibCcKoW Kocbl, 3a
nocnegHne 10 net, ocobeHHo nocne 2014 r.,
0bHapy»KMBaeT NPU3HAKM aKTUBHOrO HapacTaHua (WKWpuHa
aKKymynaTuBHoro b6epera ysenanuunacb 6osiee yYem Ha
20 m) 3a cueT passutua ¢utobeperos. MoKasaTenbHo, YToO

cbopmupoBaslineca  uUToreHHble  Banbl  ocnabasatoT
abpasuio 6eperos [37].
AKBaTOpMA  BOCTOYHOW 4YacTM  KapKWHUTCKOro

3a/IMBa M3-3a e MeJIKOBOAHOCTU U cnaboro BogoobmeHa ¢
OTKPbITbIM MOpPEeM TMPaKTUYECKM EXKEerogHo 3amep3ana.
JononHnTtenbHbiM PpakTOpOM Nbg006pPa30BaHMSA, SABAANOCH
pacnpecHeHue 3anuBa M3-3a cbpoca Bog Cesepo-
KpbIMCKOro  KaHana, 4TO CKasblBasoCb Ha Npoaon-
KUTENbHOCTU U CTeneHn NefoBUTOCTU. M3-3a 3TOro B ero
KYTOBOM 4acTu CONEHOCTb BOAbI NMOHWUXKanacb A0 2-3%o, a B
OTAEe/IbHble Ce30Hbl MOHUMKEHHasA CoNeHOCTb Habaaanach
Ha BCemM MeflKkoBoabe 3Tol u4actu 3anuea [37]. B
33aBUCMMOCTM OT CYPOBOCTM 3MMbI, YUCNO AHEW CO NbOOM B
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BOCTOYHOWM YacTK OT BaKasbCKOM KOCbl MOI/10 BapbupoBaThb
oT 20 go 76 CyTOK, @ MaKCMManbHaA TOJWMHA NbAa
coctaenatb oT 19 go 54 cm [37]. Co cnoB COTPYAHWMKOB
locynapcTBEHHOrO NPUPOAHOro 3anoBefHWKa «J1ebarKbu
oCTpoBa», paHee Haubosiee MeNKOBOAHAA YacTb 3a/MBa

PucyHOK 4. AbpasnoHHble bepera ¢ uToreHHbIMK GeperoBbiMn GopmMamm B BOCTOUHOW YacTu KapKMHUTCKOTO 3anu1ea

npomepsana A0 QAHa. B TakKuMx ycioBuAX B nepuop
nepoxoga npeobiagatowmmm CeBepo-BOCTOYHbIMMU
BETPAMM 3HAuuTeNbHble O06bembl BMep3WWX B e
OTMEpPLLUX IMCTbEB B3MOPHUKOB BbIHOCWUIUCL B OTKPbLITOE
mope.

R

Figure 4. Eroding coast with phytogenic landforms in the eastern part of Karkinitskiy Bay

OgHako B nocnegHue 30 net Habngaetca MOBblLEHWE
NMOBTOPAEMOCTM MATKMX 3MM M YMEeHblueHWe uucna
CYpOBbIX, B CBA3W C 4Yem, 06WaAA NefOBUTOCTL U
NPOAO/IKUTENBHOCTb CYLLECTBOBAHMUA /ba YMEHbLUAETCS.
3ToMmy TaK:Ke cnocobcTByeT oTAeNeHne AUCTaNbHOW YacTu
Kocbl OT ee Tena, 61arogapa 4Yemy yBenWMUYMICA MPUTOK
6onee TeN/bIX BOA M3 OTKPLITON YacTM mopsA B BaKanbcKyto
byxty [37]. Kpome 3TOro, npekpauieHne cbpoca npecHoi
BOAbI NPVBEJIO K YBEINUYEHMIO CONEHOCTU MOPCKOW BOAbI. B
pesynbTaTe 4ero MNPOMU3OLWAM WM3MEHEHWUS B Ne40BOM
pexkvme BOCTOYMHOM YacTu 3anvBa. TakMum ob6pasom, no
pAAY BbIWEN3NOMKEHHbIX MPUYMH, @ TaKXKe MpU OTCYTCTBUU
cbopa KaMKMu, BMOJIHE BO3MOXKHO YyBe/MYeHWe obbema
OTMEpLIMX /INCTbEB B3MOPHWMKOB KaK B BOAE, TaK U Ha
bepery.

AHanu3 cobCTBEHHBIX MaTePUANOB U INTEPATYPHbIX
MCTOYHWKOB MMOKasas, YTO M3MEHEHUA B pacnpeeseHumn
[OHHOW PacTUTeNIbHOCTU B BOCTOYHOW MENKOBOAHOW YacTu
KapKMHUTCKOTO  3a/iMBa,  BEPOATHO,  CBA3aHbl  C
KOMMNIEKCHbIM BO34EeWCTBMEM, KaK NPUPOSHbIX GAKTOPOB,
TaK M aHTPOMOreHHOM AeATeNbHOCTLI0 Ha nobeperkbe.

bakansckas Koca

Boonb 3Toro npubpekba Ha Bcex cTaHumax 9-13 po
rnybuvHbl 2 M Ha MecYaHblX W paKyweyHo-necyaHbIxX
OTNIOKEHUAX [OHHAA PacTUTENbHOCTb He OobHapyXKeHa
(tabn. 1). CornacHo 6onee paHHMM  paboTam
A.A. KanyruHoit ¢ coastopamu [12] u C.E. Cagorypckoro
[23], menkoBogHan 30Ha BakanbCKoOM KOCbl TakKe 6blnia
JIVIEeHa PacTUTENbHOTO MOKPOBA, YTO XapaKTepHO AnA
YYACTKOB C aKTMBHOWM M'MAPOANHAMMKON U MOABUMKHOCTBIO
PbIX/bIX OTNOKEHUNA.

3anadHas yacme KapKuHUMCKo20 3au8a
B uenom, B MENKOBOAHOW 30HEe KOPHEBOW YacTu 3anagHoMn
BeTBM bakanbcKow Kocbl (cTaHuuu 14-16) oT ypesa Boabl 40
rnyéuHbl 1 M [OHHAA PacTUTENbHOCTb MPAKTUYECKM
OTCYTCTBYeT, TOraa Kak rnybxe, obunabHO npeacTaBaeHbl
nnasalolwme B TO/LLE BOAbl MAM feXalimMe Ha AHe MaTbl
(cBanbl), cocToAlMe, B OCHOBHOM, M3 MpeAacTaBuTenei
popa Cladophora, rae AOMUHMPYOWAA POAb NPUHALNEKUT
Cladophora albida (pwvc. 2, Tabn. 1). Ha Bcex Tpex cTaHUMAX
cpeam CKOMNNEeHUM Knagodopbl o6HapyKeHbl
HenpuKpenneHHble Tannombl  Vertebrata  subulifera,
Ceramium diaphanum, Ectocarpus siliculosus. Y mbica
KpacHblit Ha raybuHe 0,5-1,0 m (ctaHuua 14) uspeaka
BCTPEYaloTCA HenpuKpenneHHble cnoesuwa Callithamnion
corymbosum  (Smith) Lyngb., Ceramium virgatum,
Laurencia obtusa, Lophosiphonia obscura (C. Agardh)
Falkenb., Chondria capillaris (Huds.) M.J. Wynne. BonbLias
YacTb 3TUX BMAOB  BOAOPOCIAEN  Mpou3pacTaeT B
3BTPOPMPOBAHHbLIX BOAAX M  OT/IMYAETCA  BbICOKOM
TONEPAHTHOCTLIO K 3arpA3HeHuto cpeapl. Ha ctaHumm 15 Ha
rnybuHe cebiwe 0,5 m cpeau ceanos u3 Cladophora albida
OTMeYeHbl, 3anyTaBlUMECA B €€ HWTYaTbiX Tas/lomax,
Chondria dasyphylla (Woodw.) C. Agardh wn Ceramium
ciliatum (). Ellis) Ducluz. Ha eguHWYHbIX TBEPAbIX
BK/OYEHMAX  npomspactaer Ulva intestinalis.  Ha
cTaHumMn 16 Ha Tex e rnybuHax, B LENOM, OTMeYeH
QHaNOMMYHbIN COCTaB BOAOPOC/AEN, YTO U Ha npeablayLuen
cTaHuum (Tabn. 1). OaHaKo Ha 3TOW CTAHUMKM Ha BbiXxo4ax
TBEpAoro cybctpata Ha rnybuHe 0,5 m 3aperncTpupoBaHbl
efMHUYHble 3K3emnaapbl Carpodesmia crinita.
MoKasaTenbHO, 4YTO B cepeanHe 60-X rr. NPOLUIOro
BeKa B Me/IKOBOAHOW 30He 3anagHo Yactu oT bakanbckoi
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KOCbl A0 Mbica KameHHbI OT ypes3a Boabl A0 rybuHbI
0,4-0,5 m TaKke pacnonaranncb necvyaHble OT/IOXKEHUA, rae
[OHHAA pacTUTeNIbHOCTb OTCyTCTBOBANA [12]. B HacToAwee
BpemMsa B 3anafHOM KOpHeBOM 4YacTu baKanbCcKoW Kocbl, B
MecTe ee MPUMbIKAHUA K aKTUBHOMY FMHUCTOMY Kauody,
HabnlogaeTcA MHTEHCUBHaA abpasua Gepera co cpepHei
cKopocTbio 5,6 m/rog [33]. Tak, B nepuog 2003-2016 rr.
beper 3aecb OTCTYNWUA Ha 75 M. B Toxe Bpemsi CKOpOCTb
pa3smblBa MMHUCTOTO KAnda CYLLECTBEHHO CHWUMKAETCA Mo
mepe yaaneHua ot Kocbl [33]. [OHHble OTNOXKEeHWUA W
AKTMBHAA  MMOPOAMHAMMKA, BEPOATHO, ONpeaenvIn
OTCYTCTBME JOHHOWM PAaCTUTENIbHOCTM B 3STOM paiioHe.

B menkoBogHOM 30He Yy Mbica KameHHbIi B
AuvanasoHe rybuH 0,5-1,5 m (ctaHuma 17) onucaHsbl
coobuwecrsa Carpodesmia crinita w Zostera marina —
Z. noltei. ®dutoueHos Carpodesmia crinita, rpe
OOMUHUPYIOLWAA PoNb NPUHAZNEXUT ero 3audbukatopy,
3aperucTpupoBaH Ha BbIXOAAX M3BECTHAKOB Ha rnybuHe
0,5 m (tabn. 2). Ha aton rnybuHe cpeau 3apocnew
Carpodesmia crinita egUHUYHO Ha MecYaHblX MporajanHax
BCTpeyatoTca Zostera noltei v Z. marina, cymmapHbIit BKNag4,
KOTOpbIX He npeBblwaer 3,6% obwein HGuomacchl
makpodutoB. B  coctaBe  PuTOUEHO3a  0BMALHO
npeactasneHa Cladophora albida (10,5% obuweit 6uomacchl
MaKkpoduTOB), KOTOpPas BCTPeYaeTcA KaK B IMTOGUTHOM, TaK
M anuouTHOM ¢opme. 3aecb Ha HEKOTOPbIX Yy4yacTKax
npouspacrtaet Ulva intestinalis (3,5% o6buweit 6uomaccsl
makpoduToB). OcTanbHble BUAbI BOAOPOCNEN BXOOAT B
coctaB  3nudUTHOM  cuHy3mm  Carpodesmia  crinita
(Corynophlaea umbellata (C. Agardh) Kutz., Sphacelaria
cirrosa (Roth) C. Agardh, Laurencia coronopus J. Agardh,
Vertebrata subulifera, Chondria capillaris, Ceramium
diaphanum), cymmapHas [0NA KOTOPbIX He npesblwaeT
3,4% obLuelt Bruomaccbl MaKpodUTOB.

Ha rnybuHe 1 M Ha  pbIXablX  TPyHTax
3aperncTpupoBaH ¢utoueHos Zostera marina — Z. noltei.
Ero 6Momacca NpMMepHO BABOE HUMKE, YeM 3Ta Be/IMUMHA
dutoueHosa Carpodesmia crinita (tabn. 2). 3pgecb
rocnoAcTayloLLee NONOKEHWE 3aHUMAIOT MOPCKME TPaBbl,
MX CYMMapHbIN BKNag, gocturaet 37,7% obuweit Guomacchl
MaKkpoduTOB. XapaKTepHO, YTO cpeau B3MOPHMKOB
npeobnagaet Z. noltei, pons Kotopon B 5 pas Bbiwe, Yem
3TOT nokasatenb Z. marina. B 3apocnax Bbicwel BOAHOM
pacTUTeNbHOCTM Ha TBepAom cybcTpate oO6HapyKeHa
Carpodesmia crinita, Bknag, KOTOpol He npesblwaeT 22,6%
obwei 6uomaccbl makpoputos (tabn. 2). Mopg nonorom
Carpodesmia crinita vw3pepgKa BcTpevaetcs Cladostephus
spongiosum (Huds.) C. Agardh (0,2% o6uieit 6uomaccsl
makpoduToB). B cocTaBe aToro ¢duToLEHO3A
3apeructpupoBaHa nutodutHaa dopma Ulva intestinalis
(3,4% obwein 6uomaccbl makpodputos). Ha atoit rnybuHe
Takke  3adUMKCMpOBaHbl  3HAYMTENIbHbIE  CKOMJIEeHUA
Cladophora albida (30,9% o6Lwei 6uomaccbl MakpodumTOoB).
Cnoesulla 3TOro BMAa OMNyTaauM Kak ocobu Carpodesmia
crinita, Tak u Zostera noltei, Z. marina. Bugosoit cocTas
aNMOUTHON CUHY3UK, BCTpedatowenca Ha Carpodesmia
crinita, pasHoobpaseH. Ha cnoesulax 3To BOZOPOCAU
oTmeueHbl Chondria dasyphylla, Ch. capillaris, Polysiphonia
opaca (C. Agardh) Moris & e Not., P. subulata (Ducluz.)

Kutz., Laurencia coronopus, Vertebrata subulifera,
Ceramium diaphanum, Corynophlaea umbellata,
Sphacelaria  cirrosa, cymmapHbIi  BKAag — KOTOPbIX

cocrasnseT 5,2% obueit buomaccbl MakpopuTos..

Ha rnybuHe 1,5 m 3apeructpupoBaH ¢puTOLEHO3
Carpodesmia crinita. Ero 6uomacca pocturaet
3HaYUTE/IbHbIX BEIMYUH, MPU 3TOM A0/1A AOMUHUPYIOLWErO

BMAA BbicOKa (Tabn. 2). Cpeau 3apocneit Carpodesmia
crinita e[UHUYHO BCTPEYATCA MOPCKME TpaBbl, Ha HUX
npuxoamutca 2,6% obuiein 6uomaccbl MakpoduTos (Taba. 2).
Cpegu 3snudutos, npomspactawowmx Ha Carpodesmia
crinita, npeobnagatot  Cladophora albida  (2,3%),
Sphacelaria cirrosa (1,4%), Vertebrata subulifera (0,5%
obuweit 6Huomaccbl MakpoduToB). XapaKTepHO, u4TO
60/bWNHCTBO BMA0B BOLOPOCNEN, OTMEYEHHbIX Ha 3TOM
y4yacTKe, OBMUTAlOT B YMCTbIX BOAAX WM B aKBaTOPUAX,
MMeEIoLWMX He3HAUMUTEIbHOE 3arpasHeHne cpeasl.

CornacHo wumelowmMmea maTepuanam, paHee, B
aKBaTOPUKM Mbica KamMeHHbI/i BSMOPHUMKM He npou3pactanm
[12]. B 1965 r. B aTOM paiioHe 6bln 06HapyKeHbl 3apocan
LMCTO3MPbI, KOTOpble  Pacnosiaraiuce NpPoAOabHbIMU
NMofI0OCaMM Ha CKAZIUCTbIX FPsAfax, PacrnoNOXKEHHbIX cpeaum
necyaHbix otmenen [12].

K 3anagy oT mbica KamMeHHbI1 MOpCKMe TpaBbl Ha
MCcCNefoBaHHbIX rNybuMHax He BCTpevatoTcs, 34ecb, B
OCHOBHOM, 3apeructpupoBaH ¢utoueHos Carpodesmia
crinita. Ha necyaHolt oTmenn y ypesa Bogbl (cTaHuma 18)
Ha peaKux TBepablX BKAYEHUAX MNPOM3PacTaloT BUAbI
pona uepamuym (Ceramium diaphanum, C. virgatum, C.
ciliatum), Chondria capillaris, Polysiphonia denudata
(Dillwyn) Grev. ex Harv., Ulva intestinalis, Cladophora
sericea (Huds.) Kiitz., Carpodesmia crinita (npopocTtku).

Ha rnybuHe 0,5 M necyaHble OTAOXKEHUA
CMEHAIOTCA Ha WM3BECTHAKOBbIM cybcTpat, Ha KOTOpOMm
3apernctpupoBaH ¢utoueHos Carpodesmia crinita. Ero
6uomacca coctasnaet 3564,0+276,1 r-m2, npu 3TOM BKNag,
AOMMHAHTA [OCTaTOYHO BbICOKMI (Tabn. 2). OcTanbHble
BUAbl BOAOPOCNEN, OTMEUYEHHbIE Ha 3TOMN CTaHLMM, BXOAAT
B coctaB 3nudutHOM cuHy3sum Carpodesmia crinita.
Hanbonee obunbHo npeactasneHa Cladophora albida
(15,3%  obuweit  6uMomaccbl  MaKpoOUTOB),  TaKxke
BcTpeyaetca Cladophora sericea (3,9%), C. laetevirens
(1,3%), Ceramium ciliatum (3,4% ob6weir 6rMomaccol
makpoduToB).

Ha rnybuHe 2 m 3aperncrpupoBaH ¢uTOLEHO3
Carpodesmia crinita+Treptacantha barbata. B cocTaBe
makpodutobeHToca Ha ponto  ee  3anduKaTopos
npuxoautca 90,3% obweit 6HGuomaccbl MaKkpoduTOB,
npuyem fona nepsoro BuAa B 3,5 pasa Bbllle, Yem BTOPOro
(tabn. 2). Ha cnoesunwax Carpodesmia crinita wn
Treptacantha barbata anuoutnpytot Vertebrata subulifera
(7,5%), Chondria capillaris (0,8%), Sphacelaria cirrosa
(0,5%), Laurencia obtusa (0,5%), L. coronopus (0,3% obwei
61omacchl MakpopuTos).

Ha w3BectHakoBom cybcTpaTte Ha rnybuHe 0,5 m
(ctaHuma 19) sapeructpupoBaH ¢utoueHo3 Carpodesmia
crinita, Toe Ha AON0 AOMUHMPYIOWEro Buaa npuxoamTca
nonosuHa 6uomaccbl Makpooutos (Tabn. 2). Ha atoi
ctaHumm  Ulva intestinalis (9,8% obuweit 6Guomacchl
MaKpodpuTOB) BCTpevaeTca Kak B NIMTOOUTHOW, Tak W
anuputHo  dopme. Ha 3TOM rNybUHE OTMeYeHbl
3HauuTenbHble ckonnenua Cladophora albida (17,7%
obuweit 6uomaccbl MakpopUTOB), C/lOEBULLA KOTOPON B
BMAE CBa/fiOB J/ieXaT Ha [PYyHTEe WAM KaK  3nudwuTbl
npouspactatoT Ha Taanomax Carpodesmia crinita. B coctas
ee 3NUPUTHOWM CcuHYy3uM Takke BxogAaT Cladophora
laetevirens (14,3%), Polysiphonia opaca (4,8%), Vertebrata
subulifera (2,7% obwei 6uomaccbl MakpoduTos).

Ha rnybuHe 1 ™  TakKe 3aperncrpmpoBaH
¢duToueHos Carpodesmia crinita. Ero 6uomacca npu
yBennyeHum rnybuHbl ot 0,5 o 1 m BO3pacTaeT NoyTu B
4 pasa, npuM 3TOM BKNAL AOMMUHUPYOWEro BMAA
yBe/NIMUMBAETCA  HesHauuTenbHo  (Tabn.  2).  Bugbl
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Cladophora albida (26,8%) n Ulva intestinalis (4,1% obuwei
6uomaccbl MakpoduToB) NpeacTaBneHbl Kak 3NUOUTHOW,
TaK 1 aToduTHOM dopmamun. Ha cnoesuwax Carpodesmia
crinita oTme4yeHbl Takne anudwuTbl, Kak Sphacelaria cirrosa
(2,5%), Vertebrata subulifera (1,6%), Polysiphonia opaca
(0,6%), Corynophlaea umbellata (0,5% obwei 6uomaccol
MaKkpoduTOoB). BONLLIMHCTBO BOAOPOCNEN, BCTPEUAIOLMXCA
Ha 3TOM Yy4yacTKe, OTHOCATCA K BMAaM, KoOTopble
npou13pacTatoT B cpese, UMeloLL el X03a1UCcTBEHHO-ObIToBOE
3arpasHeHue.

Ucxoas n3 apxusHbix matepuanos MHBKOM (c6opbl
B uonie 1965 r. BbinosHeHbl A.A. KanyrvHol-I'yTHUK no
aHaNOTMYHON MEeTOAMKE W TEM 3Ke KoopauHaTtam),
0Ka3aNoCb BO3MOMKHbIM NMPOBECTU CPABHUTE/NbHbIA aHANMU3
COCTaBa M KOJIMYECTBEHHbIX XapaKTEPUCTUK MaKkpobdu-
TobeHTOCa Ha rybuHe 1 m (ctaHuma 19). MNokasaTenbHo,
YTO 3a 3TM roAbl BMAOBOM COCTaB MAKPOOUTOB M WX
brMomacca cyuwecTBeHHO M3mMeHWaucb. B 1965 r. Ha aToi
rnybuHe 6bin onucaH ¢uToueHo3 Carpodesmia crinita +
Treptacantha barbata, ero 6uomacca cocTaBasana
3040,0+278,5 r-m2 3a npowegwue 54 roaa 3TOT
roKasaTtenb Bo3poc 6onee uem BaBoe. B HacTosLee Bpems
yBennyeHve buomaccol coobuiectsa Carpodesmia crinita +
Treptacantha barbata B BepxHen cyb1MTOpanbHOM 30HE Ha
rnybuHe 0,5-3 M XapaKTepHO AN MHOTMMX pPaloHoB
KpbiMmcKoro wenbda [40]. OaHaKo, 3a 3TOT Nnepuos, Ha 3ToM
rnybvHe BKnag AoMUHMpylowMX Buaos (91,1% obwei
6uomaccbl MakpoduToB) cHm3uaca B 1,4 pasa (tabn. 2), a
anuduToB — nosbicuica Honee yem BABOe. XapaKTepHO,
YTO paHee aNMOUTHAA CUHY3MA Bblna NpeacTaBIeHa TONbKO
nsyma suaamu: Vertebrata subulifera (6,3%) w Laurencia
coronopus (2,6% obLuei bruomaccbl MakpodpuToB).

B cepeauHe 60-X rr. NpoOLWANOro BeKa Ha yyacTke
npubpekba oT Mbica KameHHbI1 A0 Mbica MpuboIiHbINA (3a
UCKNoYeHnem ByxT fApbiarauckas M YepHomopcKas) Ha
TBEpPAOM cybcTpaTe OT ypesa Bogbl A0 rAyb6uHbl 10-12 m
npoTaHyauce 3apocaun Carpodesmia crinita v Treptacantha
barbata, npn 3Tom uMX WwupuHa Konebanacb ot 300 ao
900 m [12]. INUPUTHBIM KOMNIEKC Ha 3TUX BUAAX
(Corynophlaea umbellata, Feldmania irrgularis (Kutz.)
Hamel, Ceramium ciliatum, Polysiphonia opaca, Vertebrata
subulifera, Laurencia coronopus) w conyTcTBylowWMe UM
Bogopocau (Cladostephus spongiosum, Gelidium spinosum
(S.G. Gmrl.) P.C. Silva) 6b1a1 npeacTaBneHbl MakpodutTamm,
obuTalWMMM Yy OTKPbITbIX W 06pPbLIBUCTbIX bOeperos c
BbICOKOW CTeneHbld NpPUMBOMHOCTM, rAe  OTCYTCTBYHOT
WUCTOYHMKMW 3arpasHeHmMA BoagHoM cpeapl [12].

Takum obpasom, B Lenom, K 3anagy ot bakanbckoi
KOCbl B ME/IKOBOAHOW 30HE B COCTaBE U CTPYKTYpe AOHHOM
PacTUTENbHOCTU TaK¥Ke OTMeuYeHbl U3MEHEHWA, KoTopble
BbIPA3uMAUCL B 3HAYUTENIbHOM YBEAMYEHUM KO/MYECTBA
BMIOB  KPacHbIX W  3eneHblX BOAOPOC/AEN, ponu
aNUGUTUPYIOWNX  MAaKPODUTOB U CHUNKEHUW BKAada
Carpodesmia crinita v Treptacantha barbata.

AHaNU3 MMEIOLLMXCA MaTepuanoB Mokasan, 4YTo B
aKkBaTopuM KapKMHUTCKOTO 3a/ivBa BbliBNEHbI U3MEHEHUA
reo3KONOMMUYECKUX YCNOBUI, KOTOPble, BEPOATHO, OKa3anu
BAWAHUE Ha pacnpefeNneHne U COCTOIHWME MaKpoduTo-
beHToCa B ero MesnKoBOAHOM 4acTu. B uenom, Bonpoc o
NPUYMHAX TaKUX WM3MEHEHMI OCTaeTCA AUCKYCCUOHHbIM.
MHorve  ©3  BbICKA3aHHbIX  MOJIOXEHUN  TpebytoT
banbHelwen NnpopaboTKM U NpoBeAeHUA AOMONHUTE/bHbBIX
NnoseBbIX WCCNEAOBaHWA, YTO MNO3BOAUT BblpaboTaTtb
Hay4yHO 06OCHOBAHHbIE PEeKOMeHZaALMW Mo ONTMMM3ALUK
NPUPOA0OXPAHHOIO PEXMMA U PaLMOHaNbHOMY NPUPOAO-
nonb3oBaHMIO HeperoBoit 30HbI ceBepo-3anagHoro Kpbima

C Lenbko CoXpaHeHUA 1N BOCCTaHOBNEHUA pecypcos ,EI,OHHOVI
PaCTUTENBHOCTU.

3AKNHOYEHUE
Bnepsble  cocTaBneHa KapTa NPOCTPaHCTBEHHOrO
pacnpegeneHvs  JOMWHUPYIOWMX — BMAOB  Makpobu-

To6eHTOCa B MENKOBOAHOM 30He KapKMHUTCKOro 3a/auvBa,
KOTOpas  pasnnyaeTca NPUPOAHBLIMW  YCNOBUAMM U
AHTPOMNOreHHOM Harpy3Kol Ha beperosyto 30HY.

BblfIBNEHO, 4YTO B BOCTOYMHOW YacTM 3a/iMBa Ha
OTMENOM MOABOAHOM  CK/IOHE, C/I0KEHHOM  WAUCTO-
necyaHbIMK OTNOXKEHUAMM, npuaeratowem K
AKKYMYNATMBHbIM Beperam, 4OMUHUPYIOT MOPCKME TPaBbl.
MoOKa3aHo, YTO B COBPEMEHHbIX YCI0BUAX BeretTupyloime
Zostera marina v Z. noltei ob6HapyeHbl TONbKO Ha y4acTKke
oT naaxa noc. MopToBoe Ao nepecbinu CepreeBcKol KOcbl.
Cpean 3apocieit  B3MOPHUKOB 0OWMNbHO BCTpevaeTcs
Cladophora albida, ponsa Kotopoin pocturaer 12-47%
obLein buomaccbl MakpodUTOB. XapaKTepHO, YTO Ha 3TOM
yyacTtke bruomacca B3MOPHWKOBOTO ¢duTOoLEHO3a
Bo3pacraeT Bagoe (ot 587,4+96,2 ao 1157,8+185,5 r-m?)
npu ysennyeHun raybuHsl ot 0,5 Ao 2 m, nNpu 3ToM, Ha
ponto  sgudukatopo  npuxoautca  65-94%  obuieit
buomaccbl makpoduToB. B KOpHEBOW BOCTOYHOM YacTu
BakanbCKOW KOCbl Ha FUHUCTOM GeHuye, npuneraloem K
abpasnMoOHHO-TNIMHUCTBIM Beperam, AOHHAA PACTUTEIbHOCTb
OTCYTCTBYET, 34eCb OTMeYeHbl 3HaUYUTEe/bHble CKOM/IEeHUA
OTMEPLUMX INCTLEB B3MOPHUKOB.

B akBaTOpPUM MENKOBOAHOW 30HbI BaKaNbCKOM KOCbI
Ha NecyaHblX Y PaKyLIeYHO-NecYaHblX OTNIOXKEHUAX AOHHbIV
pacTUTENbHbIMA MOKPOB He OOHApy!KeH, ero pacnpocrTpa-
HEHVEe JNIMMUTUPYETCA aKTMBHOM ruapoavHamukon. B
MENKOBOAHOW 30HEe KOPHEeBOM 4acTuM 3amnagHoW BeTBM
BaKkanbCKOW KOCbl, B MecTe ee NPUMbIKaHWUA K aKTUBHOMY
TAVHUCTOMY Knndy, 06UNbHO NpeacTaBieHbl NnaBatowue B
TONWE BOAbI WAM JfieXallue Ha AHe maTbl (cBasnbl),
cocTosAlme, B OCHOBHOM, W3 npeacTaBuTene poga
Cladophora.

B paltoHe M. KameHHbI OTMEYeHO Mo3auyHoe
pacnpocTpaHeHue AOHHOM pacTUTeNbHOCTH, roe
3aperucTpupoBaHo coBMecTHoe npouspacTtaHue
BOAOPOCAEN, BCTPEUAIOLLMXCA Ha BbIXOAAX M3BECTHAKOB, U
MOPCKMX TpaB, 0OUTAIOLWMX HA PbIXAbIX TPyHTax. Ha aTom
yyactke Huomacca MakpodUTOB Ko/iebnetca B LUIMPOKOM
AvanasoHe ot 4737,9+560,0 ao 11849,0+923,6 r-m?2, npu
aToMm, BKnag, Zostera marina v Z. noltei BapbupyeT B
npeaenax 3-38%, a Carpodesmia crinita w Treptacantha
barbata — ot 23 no 93% obweit 6Guomaccol.

K 3anagy ot mbica KameHHbIi Ha MenkoBoAbe,
npuneratowem K abpasmoHHbim beperam, BblpaboTaHHbIM
B M3BECTHAKAX, 3apeructpuposaH ¢utoueHos Carpodesmia
crinita — Treptacantha barbata. [okasatenbHo, u4TO
buomacca coobuiectsa Bo3pacTaeT bonee yem B 4 pasa
(ot 1823,0+203,8 go 8115,6%521,4 r-M2) Npu yBeMHEHNUM
rnybuHbl ot 0,5 oo 2 m, nNpu 3TOoM, [0AA 34MbUKATOPOB
coctaenneT 63-90% obuieit GBuomaccbl MakpodUToB.

BbiABneHo,  4TO Ha COCTOfiHME  [OHHOM
pacTUTENIbHOCTU  OKasblBaeT BAMAHWE TUM MPUPOAJO-
nonb3oBaHus 6eperosoit 30Hbl KapKMHUTCKOrO 3anuBa,
KOTOpas B HacToAllee BpemMsA OT/IMYaeTcs NoandyHKLMO-

Ha/IbHbIM MCMO/Ib30BaHMEM 7 aHTPOMOreHHOM
npeobpa3oBaHHOCTbIO. Ha  OCHOBE  CPaBHUTE/ILHOMO
aHasM3a MOJAYYeHHbIX W  JIMTEPaTypHbIX MaTepuanos

OTMeYeHOo, 4To, B uenom, anAa MEJ’IKOBO,EI,HOVI 30HbI 3a1MBa
XapaKTePHO yBennyeHune 6romacceol 3I'IM¢VITOB N CHUXeHune
ponun BUO0B-40OMUHAHTOB, npu 3TOM B CoCTaBe
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MakpoduTobeHToCa BO3pOCNa A0/ BMAOB BOAOPOC/EN,
BCTPEYAIOLWMNXCA B pPaiioHaX C MOBbIWEHHbIM YPOBHEM
3BTPOGUPOBAHNSA MOPCKOM Cpeabl.

MoKasaHo, 4YTO MpPOUCXOAALLME W3MEHEeHWUA B
COCTaBe U CTPYKType AOHHOW PacTUTENbHOCTM, BEPOATHO,
06YyC/I0BNEHbI BO3AEWCTBMEM, KaK MPUMPOAHbIX GaKTopos,
TaK W YCUIEHWEeM aHTPOMOreHHOM [AeATeNbHOCTU B
6eperoBoli 30He KapKWHMTCKOro 3anmea. OCHOBHbIMW W3
HUX ABNAIOTCA:

- npekpauieHue cbpoca npecHol Boabl U3
CeBepo-KpbIMCKOro  KaHana, M, Kak  c/ieacTeue,
3HauYNUTeNIbHOE YBE/NIMYEHNE CONEHOCTM MOPCKOW BOZAbI, YTO
YMEHbLUIAET MPOAO/IKUTENBHOCTb U CTEMEHb NEL0BUTOCTU
3a/1MBa, KOTOpas, B CBOK ouyepenp, B/IMAET Ha BbIHOC B
nepuvos nefoxofa B OTKPbITOE MOpe OTMepLieir U
BEreTUpytoLein LOHHOM PacTUTEIbHOCTH;

- yMeHblUeHMEe  TNOCTYNNEHUA  TeppPUTreHHOro
matepuana B MOpe, KaK C/NeACTBME, COKpalleHue
abpasnoHHOM aeaTenbHOCTU y Beperos 13-3a 06pa3oBaHmA
¢dbuUTOreHHbIX BaNOB;

- o0bpasoBaHMe nponvMBa Mexay ObiBlwen wu
COBPEMEHHOM AUCTaNIbHOW YacTblo baKanbCKoM Kocbl, YTO
YBE/INYM/IO aKTUBHOCTb BETPOBOrO BOJIHEHWUA OT Haubonee
BOJIHOONACHbIX BETPOB Oro-3anaAHOro HanpasaeHus.
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CMUCOK COKPALLLEEHWNIA

SARS-CoV-2 — KOpOHaBMpPYC TAXKENOro oCTporo
pecnupaTopHOro CUHAPOMA;

COVID-19 — KopoHaBupycHas 6onesHb, 2019 r.;
N4 — untonaTmyeckoe gencTeune;

TUNOs0/mn — 50%-Han TKaHeBan LuTonaTUYecKas
0,033 B MJT;

CCso — 50%-Han LMTOTOKCUYECKAA KOHLLeHTpaLMs;
ECso — 50%-Hasa apdeKTMBHAA KOHLLEHTpaLuA.

Pesiome

Lienb. UccnepoBaHue MHIMOMpPYOWEN aKTUBHOCTU BOZAHbLIX 3KCTPAKTOB
YaliHbIX KOMMO3MLMA W BXOAALWLEro B HWX PACTUTENIbHOFO Cbipbs Ha
penaukaumio SARS-CoV-2 in vitro.

Martepuan " meToAbl. JlabopaTtopHbii LWTaMm SARS-CoV-
2/human/RUS/Nsk-FRCFTM-1/2020 6bin maccMpoBaH Ha KyabType KAETOK
Vero. [Ona nNpurotoBneHUA BOAHbLIX 3KCTPAKTOB WMCMO/Mb30Ba/aM LIECTb
BUAOB 3KCMNEPUMEHTa/IbHbIX YalHbIX KOMMO3WUUMIKA (He coaepsKawmx
apoMaTM3aTopoB) Ha OCHOBE YEpHOro W 3e/eHOro Yad WA LBETOB
2ubucKkyca, a TaKXe WHOMBUAYANbHble COCTaBAAOLWME WHIPEAWUEHTDI.
MpoTrMBOBUPYCHYIO (MHrMBUpPYIOLLYIO) AKTUBHOCTb pacTUTENbHbIX
3KCTPAKTOB UCCNEA0BANM in Vitro MO KNaccMYecKoln cxeme HerMTpanmsaumm
(MHaKTMBaLMM) BMpYCa.

PesynbTtatbl. MpyM CPaBHEHUM C OCHOBHbIM KOHTPO/IbHbIM 06pa3Lom
BOAHOIO 3KCTpakTa yYageu ¢ 50%-Holi 3dPeKTUBHOM KOHUEHTpaLMen,
paBHOW 13,72+2,99 mKkr/mn npotms 10° TUMNAso/mn  SARS-CoV-2,
NPeBOCXOAAWAA aKTUBHOCTb OOHapy)KeHa Ana 3KCTPAKTOB cnewuuu
rBO3AMKM M 4YepHoro 4aa u3 Henana. MpubansuTenbHo pasHas
UHTMOMPYIOLWAA  aKTUBHOCTb  BblIBNIEHA AO/1A  9KCTPAKTOB  YaWHbIX
KOMMO3WLMIA Ha OCHOBE YEpPHOro 4Yasa c AobaBneHWemM TpaBbl MUMbAHA
anamalickozo W cneuun 28030UKU UNU C fobBaBNeHMEM CeMAH MMUHA W
KOPHA OfA2esi; 3KCTPAKTOB FOTOBbIX YaWMHbIX KOMMO3UUWMIA Ha OCHOBE
3eneHoro 4aa u3 Kutas ¢ pobaBneHvem NUCTbEB MAMbl rnepeyHol W
LBeToB s108aHObI AU C AobaBieHWeM MOpPOLIKa KOXypbl anesibCuHa U
CEMAH aHWCA, a TaKXKe A/1A SKCTPAKTOB MHAMBMAYA/NbHOTO PACTUTE/IbHOIO
Cbipbf, WMCNO/Ib3YEMOTO A/1A COCTaBNAEHMA YalHbIX KOMMO3UUWUA — 3TO
yepHble 4Yam u3 UHAUKM, ApreHTuHbl, BbeTHama wn Lpu-J/laHKka, Auctba
MAMebl nepeyHol N yeemsoi 1A8AHObI, TNLWANHUK Uempapus, 3e/IeHblA Yal
N ATOAbl KNHOKBbI.

3aKkntoueHue. lNonyyeHHble pesynbTaTbl NMO3BOAAIOT MPEANONONKUTb, YTO
YailHble KOMMNO3WLLMM Ha OCHOBE YePHOro 1 3eN1eHOro Yas, ¢ gobasneHnem
Pa3IMYHOro PacTUTENbHOTO CbipbA B BUAE OBbLIMHOMO HanMMTKa MoryT HbITb
nosnesHbl AAAM nNpu MHbekumm COVID-19.

Kniouesble cnoBa
YaliHble KOMNo3nuuun, pactutesbHoe Cbipbe, aHTUBUPYCHAA aKTUBHOCTD,
SARS-CoV-2.
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ABBREVIATIONS LIST

SARS-CoV-2 — severe acute respiratory syndrome
coronavirus;

COVID-19 — coronavirus disease, 2019;
TCPDso/ml — tissue cytopathic dose of the virus
causing a 50% cytopathic effect on the infected
cells/in ml;

CCso — cytotoxic concentration;

ECso — effective concentration.

Abstract

Aim. In vitro analysis of the inhibitory activity of aqueous extracts of
ready-made tea compositions and their constituent ingredients on SARS-
COV-2 replication.

Material and Methods. The laboratory strain  SARS-CoV-
2/human/RUS/Nsk-FRCFTM-1/2020 was passivated on Vero cell culture.
For the preparation of water extracts six types of experimental tea
compositions (not containing flavorings) based on black and green tea or
flowers of hibiscus as well as individual ingredients were used. Antiviral
(inhibitory) activity of plant raw materials was studied in vitro according to
the classical scheme of neutralization (inactivation) of the virus.

Results. When compared with the main control sample of an aqueous
extract of chaga (Inonotus obliquus) with a 50% effective concentration
equal to 13.7242.99 pg/ml against 103 TCPD50/ml of SARS-CoV-2, superior
activity was found for extracts of the spice Syzygium aromaticum L. and
black tea from Nepal. Approximately equal inhibitory activity was detected
for extracts of tea compositions based on black tea with the addition of
the grass Thymus altaicus and the spice S. aromaticum L. or with the
addition of seeds of Carum carvi L. and the root of Angelica archangelica L.
In addition, such activity was detected for extracts of tea compositions
based on green tea from China with the addition of leaves of Mentha
piperita L. and flowers of Lavandula angustifolia MiLL. or with the addition
of the peel of Citrus sinensis L. and seeds of Pimpinella anisum L. Extracts
from individual plant raw materials used to make tea compositions were
black teas from India, Argentina, Vietnam and Sri Lanka, leaves of M.
piperita L. and flowers of L. angustifolia MiLL. Cetraria islandica lichen,
green tea and berries of Oxycoccus also showed antiviral activity.
Conclusion. The results obtained suggest that tea compositions based on
black and green tea with the addition of various plant raw materials in the
form of a regular drink can be useful to people with COVID-19 infection.

Key Words
Tea compositions, raw materials of herbs, antiviral activity, SARS-CoV-2.
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BBEAEHUE

Yali u buosnoau4ecku akmueHble sewecmasa

BblpalimBaHue yaliHo2o Kycma vwnn kamenuu Kumadlickol
(Camellia sinensis (L.) O. Kuntze, Theaceae). BocxoguT K
rnybokoi apeBHOCTU. KuUTai, BEPOATHO, ABNAETCA LLEHTPOM
NPOUCXOXAEHUA ITOTO PACTEHUA U MUPOBLIM ANLEPOM MO
BbIPALUMBAHMIO U MPOU3BOACTBY Yas KaK rOTOBOMO CbipbsA
[1]. BHewHuiA BuA, cbipba 4Yas 3aBUCUT OT Mpoueaypbl
npousBoACTBa, T.e.  CTeneHUM  pepmeHTauumn  ans
yBENNYEHMA CPOKA XpaHeHus [2]. na nonyyeHnsa 3eneHoro
Yyan cBeKecobpaHHble /IUCTbA Cpasy e NponapuBaloT,
yTo6bl MPEeAoTBPATUTL  OpOXKEeHMe, MoJiyyas  CyxoW,
cTabunbHbIM  NPOAYKT.  OTOT  Mpouecc  paspylwaer
depmeHTbl, OTBETCTBEHHblE 33 paclienieHne UBeTHbIX
NMUIMEHTOB B JINCTbAX WM MO3BO/IAET Yald COXPaHATb CBOM
3eN1eHbli UBET U NpUpoaHble paBoHOMAbl — NOANDEHObI.
MOCKO/IbKY 3e/ieHbl Yalk depMeHTUPYETCA A0 Y/yHa, a
3aTEM [0 4YepHOro 4Yas, noandeHosNbHble COeAMHEHUs
(KaTexuHbl) B 3e/IeHOM Yae AUMEPU3YIOTCA U 3TO NPUBOSUT
K pas3nnyHoi 6MON0rMyeckolt akTMBHOCTU PacTUTENbHOMO
cbipbs [3]. Kpome TOro, YaiHble pacTeHMs CUHTE3UPYOT
MUpUadbl  AapPOMATUUYECKMX  COEAMHEHWM  (Hanpumep,
NpOu3BOAHbIE NIETYYMX MKMUPHbIX KUCNOT, TepneHoB W
deHnnnponaHonaos/6eH30101408) B oTBeT Ha
npupogHble buoTuyeckne n abuoTuuyeckue crtpeccol [4].
KayecTBo 4yas, B OCHOBHOM, OMpPeAEensieTcs XMMUYECKUMMU
KOMMOHEHTaMM YaliHbIX IUCTbeB. Mpodunn meTaboanTos U
MX KONMYECTBa B pPasHbIX COpTax Yyaa pasnmyatotcs. Chen c
coaBT. B 14-Tn coptax 4yaa Wuyi Rock, BblpalieHHbIX B
OfHOM pervoHe, onpegenunu 49 ocHOBHbIX MeTabonToB,
Bkatoyaa flavan, proanthocyanidins, flavonol glycosides,
flavone glycosides, flavonone glycosides, rugponunsyemoie
aybunbHble BellecTBa, NPon3BoaAHble GeHONbHON KUCAOTbI,
afnKanouabl, aMMHOKMCNOTbI U Ap. B 4aCcTHOCTU, KAaTeXUHBI,
npoussogHble  Kemndepona W KeBepuetuHa  Hbin
KNloYEBbIMM  MeTabonMTaMM,  OTBETCTBEHHbIMW 3@
pasnmyeHune coptos [5].

Ectb coobuieHuns 06 WMHIMBMpPOBaHMUK
pacTUTENbHbIMM nonnbeHoNbHbIMU COoeAMHEHNAMM
penauKkauMmM  BUPYCOB,  OTHOCALWLMXCA K PasHbIimM
cemeiictBam — 310 Herpes Simplex Virus (HSV-1 n HSV-2),
Human gammaherpesvirus 4 Ttuna (Epstein-Barr virus),
ntmumin - rpunn - H5N1, renatmtel B u C, Human
Immunodeficiency Virus-1 (HIV-1, BUY), aeHre cepoTuna 2
(DENV-2), Sendai virus, Coxsackie B virus type 1,
Chikungunya virus u Japanese encephalitis virus [6], a
Takke SARS-CoV [7] wm SARS-CoV-2 [2; 8]. KaTtexuHbl,
CUHTE3Mpyemble B AncTbAX C. sinensis npeacTaBaatoT cobown
CMECb Pas/IMYHbIX U3OMEPOB U UX KOHBIOraTOB C raoBow
KucnoTol. Hanbonee npeobnagalowmini KOANYECTBEHHO U
OMOAKTMBHbIN U3 KAaTEXMHOB CblpbA 3TOTO0 PacTeHUsA — 3TO
anurannoKaTexmH-3-rannata (epigallocatechin-3-gallate,
EGCG), ocobeHHO B 3eneHbIXx copTax 4ad. o AaHHbIM
MHOTOYMCNEHHbIX nccnenoBaHuin, EGCG npusHaH
MHOropyHKLMOHANbHOM 6uonornyeckm aKTUBHOW
MoJieKyol, obnagatoleit NPoTMBOONYXONEBLIMU, MPOTU-
BOBOCMANUTE/IbHBbIMK, aHTUOaKTepPUaNbHbIMK, AHTUOKCK-
JaHTHBIMW UM aHTUNpoAUbEepPaTUBHBIMKU  CBOWCTBAaMU B
[O0MONHEHWUE K €ero aKTMBHOCTU NPOTUB HEKOTOPbIX BUPYCOB
[2; 8]. TeadnasuHbl (Theaflavins, TFs) — ewe oanH Knacc
nonndeHoNoB, KOTOPbIE B U306MANN COAEPIKATCA B YEPHbIX
BMAax Yan — 310 TeadnasuH (theaflavin, TF1), TeadnaBuu-
3-rannart (TF2A), TeadnasuH-3'-rannat (TF2B) u TeadpnaBuH-
3,3"-purannart (TF3). Bce 3T1 TFs n3yyatotca Ha npeameT ux

6MOIOrNYeCcKUX CBOWCTB, B TOM
SARS-CoV-2 [2; 8].

Hoevili KopoHasupyc SARS-CoV-2 Bbi3biBaeT COVID-
19 — 3aboneBaHue, CBfi3aHHOE C  TMOpPaXeHUem
3NUTENIMANbHBIX  KNETOK  AbIXaTe/NbHOM  CUCTEMbl U
BOCMafieHNeM CAU3UCTOW 060/I0YKK, UYTO NPUBOAUT K
NOBPEXAEHUIO a/IbBEON U B KOHEYHOM UTOTe K MHEBMOHUMU
[9]. Hanpsa»eHHOCTb UHAMBUAYANbHOTO U KOMNEKTUBHOMO
UMMYHUTETA B pe3ynbTaTe nepeHeceHHOro 3abonesBaHuA
WAX NocCie BaKUMHALMM ele Haxodatca B npouecce
uccneposaHua [10]. B HacToswee Bpemsa He Cyw,ecTByeTt
[OKa3aHHbIX  3GGEKTUBHBIX  3TUMOTPOMHbLIX  METOAOB
neyeHnsa COVID-19 ¢ wucnonb3oBaHMeEM npenapaTtoB C
NpPAMbIM  NPOTUBOBUPYCHbIM  AeicTBuem.  JledyeHue
[OHOPCKOW N/Ja3MoW  PEKOHBA/NECLLEHTOB MOXKeT 6biTb
30 EKTUBHOM NPU HANUYMKM B HEW O0CTAaTOYHOTO YPOBHSA
HENTPANM3YIOLWNX aHTUTEN, HO MpU 3TOM CyllecTByeT
BEPOATHOCTb PUCKA 3aparKeHUA ApYyrMmu, nepesaBaembiMum
yepes KpoOBb naToreHamu, BKA4vaa BWY, Bupycol
renatuta B n C [11]. B Hayane naHAeMWW HaUMOHaNbHOM
Komuccuent 3gpaBooxpaHeHnsa KHP 6biamn pekomeHa0BaHbI
npenapaTbl  XJ0POXMH W TUAPOKCUXIOPOXUH  (CUHTe-
TUYECKME aHaNoMN XMHUHA) ans nedenma npu COVID-19, Ho
O0Kas3anocb, YTO NpU UX NPUMEHEHWW YACTO BO3HMKAOT
noboyHble 3PPeKTbl, TaKMe KaK yXydlWeHue 3peHus,
TOWHOTA, PACcCTPOMCTBO MuLLEBapeHUa n bonee Taxenble
OC/NIOXKHEHUA, KOTOpble MOryT MPUBECTU K CephevHon

yucne U npotus

HegocTaTtoyHocTM  [11]. [Ans  neyeHus nauyueHToB C
COVID-19  oKaszanucb  HeapdeKTUBHbI  MHTMOBUTOPDI
BMY-npoteasbl B codyeTaHun Lopinavirum/Ritonavirum
[12; 13]. Favipiravir — XMMWYECKM CUHTE3UPOBAHHbLIN

MHrMbutop PHK-3asucumoit PHK-nonvmepasbl rpunna [14],
¢ ¢pespans 2020 r. B KHP 6bin ogobpeH ana neveHusa npm
COVID-19, T.K. NOKas3an BbICOKYKD aKTUBHOCTb NPOTUB
SARS-CoV-2 in vitro [15]. B P® Favipiravir ¢ mas 2020 r.
opo6peH ana nedeHuna COVID-19 [16], Ho B 3apyberkHoM
nuTepaType onucbiBatoTca Hanbonee yacto Habagaemble
OC/IOXKHEHUsA, CBA3aHHble C ero npPUMeHeHnem — 3TO
runepypvkemus (ot 15,5 go 84,1% oT uMcna naumeHToB) U
HapyweHue GpyHKUMM nedenn (7,4%) [17; 18]. Remdesivir —
NPOTMBOBMPYCHBIM NpenapaT LWMPOKOro CNeKkTpa AencTaua
B KNacCe HYKNeoTUAHbIX aHanoros [19] M HecKonbKo
APYrMX AOCTYMHbIX NPOTUBOBUPYCHbIX MPENAPATOB U HOBbIX
XMMUYECKUX MOJIEKYN TaKKe TecTUPOBaNUCh ANA NeveHnn
HOBOI KOpOHaBUpycHoW 6onesHun [11]. EcTb MHEHMWe, 4TO
nuccnefoBaHue BUPYC-UHIMBUMPYOWMX (NPOTUBOBUPYCHbIX)
CBOICTB MPUPOAHbIX BELLecTB, NOAyYaemMblx, Hamnpumep,
npu ynoTpebieHnn YalHbIX KOMNO3WLMMK, MOMKEeT CTaTb
nporpeccom B noucke 3pPeKTUBHbIX CPeacTB anbTepHa-
TUBHOTO WAW AONOAHUTENbHOro nevyeHunsa npu COVID-19
[2; 8], BbI3bIBaEMOW HOBbIM KOPOHABMPYCOM — NATOrEHOM C
ewe He OUeHEeHHbIM B/AWAHWEM, Hanpumep, Ha
penpoayKTUBHOe 340poBbe Yenoseka [20].

B npepcTaBneHHoOM paboTe NpuBeaeHbl pPesy/bTaThbl
aHanM3a MHMMBMpPYoLLEe aKTUBHOCTU 3KCTPAKTOB rOTOBbIX
YalHbIX  KOMMO3MLMI n pacTUTENbHOTO  CbipbA
(MHAMBMAYANbHBIX UHIPEAMEHTOB ANA UX COCTAaBNEHMA) HA
penankauuto SARS-CoV-2.

MATEPUANBI U METO/bl

YaliHble Komnozuyuu

Mcnonb3oBanu LWeCTb rOTOBbIX YaWHbIX KOMMO3MUWIA, He
cofepXalmx apomaTM3aTopoB, M3 HUX [fBa BMAA Ha
ocHoBe 3esieHoro — coctaB Nol: 3eneHblit Yal+aucTba
MAMbI nepeyHol+uBeTbl 71a8aHObI U cocTa Ne2: 3eseHblit
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Yal+KoXypa anenbCUHa+CeMEHa aHuca; TpU BUZA Ha
OCHOBe 4epHoro 4as — coctaB Ne3: yepHblit 4yan+TpaBa
mumesAHa  anmalickozo+cneuma rBo3guKa;  COCTaB
Ne4: yepHbIN Ya+cemeHa MMUHA+KOpeHb 0s2e/54 1 cocTas
Ne5: yepHbIn yan+arogbl Katokesi+yempapus. Coctas Ne6:
LBeTbl 2UbUCKYca+KOoXypa anenbCUHa+cneuusa Kopuua.
PaspaboTka ¥ NpPOM3BOACTBO YalHbIX KOMMO3MLMUMA
000 HN® «3onotasa pgonuHa», r. Hosocubupck. Mog
onpegeneHneM «TpaBa» NoApasymeBaeTcA HasemMHas
YyacTb pacTeHus, cocToAwas w3 cTebns, AUCTbes W
couBeTui.

PacmumenbHoe cbipbe (UHepedueHmsl 0414 YaliHbiX
Komno3suyudi)

3eneHbll Yail U3 KuTaa M HECKONIbKO BMAOB YEpHOro yas,
MMMNOPTUPOBAHHbIX M3 ApreHTUHbl, BbeTHama, WHauw,
Wpun-JlaHka n Henana. Bce pactutenbHoe cbipbe U cneummn
(2020 r. 3aroToBKM M 3aKynku) npegocrasneHbl 000 HMN®
«3o0n0Tana gonunHa» (r. HoBocubupck). Mecta cbopa wnam
CTPaHA-NOCTaBLWMK PACTUTENIBHOMO CbipbA: FOPHbIN AnTai,
P® - javwanHuk yempapua (Cetraria islandica L.,
Parmeliaceae); Antaiickuii Kpali, PO — KopeHb OsfzesnA
(Angelica archangelica L., Apiaceae) n TpaBa MuMbAHA
anmatickozo (Thymus altaicus, Lamiaceae); Kpbim — LBETbI
naeaHobl (Lavandula angustifolia MiLL., Lamiaceae); Erunet
— INCTbA MATbI NepedHoit (Mentha piperita L., Lamiaceae);
BbeTHam — cneumsa reosguka (Syzygium aromaticum L.,
Myrtaceae); MopoKKo — Koxypa anenbcuHa (Citrus sinensis
L., Rutaceae); MNonblia — cemeHa aHuca (Pimpinella anisum
L., Apiaceae) n cemeHa mmuHa (Carum carvi L., Apiaceae);
WHaua — cneums kopuua (Cinnamomum L., Lauraceae);

duHnaHana — arogpl Kaokesl (Oxycoccus, Ericaceae);
Hurepua — uBetbl eubuckyca (Hibiscus sabdariffa L.,
Malvaceae).

KoHmponbHele 06pa3ybl — KOPEHb CO/00KU 200U
(Glycyrrhiza glabra L., Fabaceae), BblpaweHHbI B KO}KHOM
Ypane; nnoposoe Teno 6asuguanbHoro rpuba yaea
(Inonotus obliquus, Basidiomycota) wn nucTba Kunpes
y3konucmHoeo (Epilobium angustifolium L., Onagraceae)
cobpaHbl aBTOpamu Ha Canavpckom Kpaxe
MacnaHuHckoro  paioHa  Hosocubupckoit  obnactu.
depmeHTauma nuctoes E. angustifolium L., npoBegeHa Ha
NPOM3BOACTBEHHbIX nowaaax 000 HNP «3onoTan
nonnHa» (r. Hosocnbupck).

lMpuzomosneHue pacmumesbHbIX SKCMPAKMO8

Ona onpepeneHna 50%-Hbix 3GPEKTUBHBIX KOHLLEHTPaL M
(effective concentration, EC), MHIMBUPYOWMX BUPYCHYIO
penaunKaumio, rotosble YaiHble KOMMO3ULMK (2 r/nakeTuk)
M pacTuTenbHoe cbipbe no 2 r 3aauBanan 20 ma (T.e. gna
NoNlyYeHUA UCXOAHOM KOHLUEHTpauun 3KcTpaktoB 100
Mr/Mn1) ropaveit ceBeKe KUMAYEHHOW AUCTUANMPOBAHHOMN
BOZOW B CTEK/IAHHBIX EMKOCTAX, Bblaep:Kuneanm 15 MUH Ha
MexXaHUYeCcKoM Kayasike Npu KOMHATHOM TemnepaTtype u 15
06./mMuH, a 3atem 2 vaca npu 37°C B nokoe. Hactou
dunbTpOBaNM Yepes KanpoOHOBYK TKaHb WM MUCMONb30BaU
AN UccnefoBaHMA B cBexXem Buge. [ns BbiABAEHUA
obwen WHrMbupyowen aKTUBHOCTM HA BMPYC TFOTOBbIX
YalHbIX KOMMNO3ULMIA NaKeTUKKM Yaa (2 r) 3anMBanm ceexe
KUMAYEHHOW  AUCTUANINPOBAHHOMW BoAoM B obbeme
CTaHOAPTHOM YalHOM 4awkuM — 150 M B CTEKAAHHbIX
€MKOCTSIX M MPU OCTbIBaHMM A0 KOMHATHON TemnepaTypbl
cpasy e Mcnonb3osanu ansa pabotbl B ob6beme 1 ma (T.e. ¢
KOHUEHTpaumei no cyxomy seuectsy — 13,33 mr/mn).

Kynemypa knemok

MepeBnBaemyto KynbTypy KAeTok Vero (KNeTku NouKM
apuKaHcKoli 3eneHol MapmelWKU) KyNbTUBMPOBAAM Ha
nutaTtenbHoi cpeae Mrna MEM c L-rnytammuHom (Buonor,
Poccua) ¢ gobasneHmem 1% Antibiotic Antimycotic Solution
(SIGMA Life Science, U3paunb) u 10% smbpuoHanbHol
CbIBOPOTKM KPOBWM KpynHoro poratoro ckota (KPC)
(Capricorn Scientific, ®Pr).

Bupyc

BupycHbI n30naT 6bin BblgeneH B 2020 r. Ha KynbType
KneTok Vero u3 obpasua Maska HOCOMNOTKM 6onbHOro
YyesioBeKa, MO3UTUBHOTNO Ha Hanuune BupycHoh PHK
SARS-CoV-2 npu aHanuse B nabopatopum No AMArHOCTUKe
COVID-19 npu UL STM CO PAH. JlabopaTopHbii
BMPYCHbIM WTamMm Obll NAcCMPOBaH WM AErnoHMPOBaH B
Konnekumn  supycos 48 UHUMM MO Pd  nog
HaumeHoBaHnem  SARS-CoV-2/human/RUS/Nsk-FRCFTM-
1/2020 [21]. Tutp uWHdeKkumoHHoro SARS-CoV-2 B
cynepHaTaHTe nuTaTesnbHoW cpeabl (¢ 2% nporpetoi
cbiBOpoTKM  KpoBn KPC oT «cnemoro naccaxka» Ha
WHOUUMPOBAHHBIX  KneTkax Vero, BblpalleHHbIX B
KyNbTypanbHbIX ¢nakoHax obbemom 175cm? (Corning,
CLUA), sbipaxkanu 8 TUMOso/MA (TKAHEBbIX LUTONATUYECKUNX
[033ax BMPYCA, BbI3blBAIOLLETO UMUTOMATUYECKOE AelCTBME
Ha WMHOWUUMpPOBaHHbIe KneTku B 50% AyHOK). Oaa atoro
npoBoannn duKcaumio MHPULMPOBAHHDBIX KNETOK, 3apaHee
BbIPaLLEHHbIX B 96-1YHOUHbIX CTEPUbHBIX KYy/AbTypasbHbIX
nnaHwertax (Corning, CLWA), B TeyeHne 30 MMUH pacTBOpom
dopmanbvaermagom u 0,05%-HbiIM PacTBOPOM KpPUCTANAU-
yeckoro puanetosoro ¢ 20% cnmpTa, Kak onucaHo [22].

Ljumomokcu4HoCmb pacTUTENbHbIX SKTPAKTOB onpeaenanm
no 50%-HOW TOKCMYHON KoHueHTpauun (CCso/mn — 50%
cytotoxic concentration) npu HaHeceHWM NpenapaToB Ha
KNeTouHylo KynbTypy Vero c passefeHua % B obbeme
200 MKA/nyHKa ABOMHbIM warom (T.e. ¢ 100 mr/mn) B
JNIYHKK 96-1YHOUYHOro naHweTa uamM B obbeme 1 mn (npwm
KOHLeHTpauun 13,33 mr/mn) rotosbIX YaliHbIX KOMMNO3ULMIA
B 24-X NYHOYHbIX NAaHWeTax (B YeTblpex NoBTOpax B ABYX
HE3aBMCMMbIX 3KCNEPUMEHTAX) U BbIAEPIKMBAIM B TEYEHUE
1 yaca npu 37°C. 3aTeM MOHOC/NION KNETOK OTMbIBaAM u
OCTaBMANM B MNOAAEPNKMBAKOWEN NUTaTeNbHOM cpese,
copepKallert 2% nporpeTtor CbiIBOPOTKM Kposu KPC.
LinToTokcnyeckoe aencteue pacTUTesIbHbIX MNpenapaTos
OLEeHMBaNU Kaxaple CyTKM (Cpok HabntogeHua 5 cyTok).

MpomusosupycHyto (uHeubupyrouwyro) aKmueHocmo
pacTUTENIbHOTO Cbipbsi UCCNENOBANN in vitro (B YeTbipex
NnoBTOpax B [ABYX HE3aBUCMMbIX 3KCNEepUmeHTax) no
KNAacCMYeCKon cxeme HeuTpanusaumm (MHaKTMBaLUMK)
BMpYCa, KaK HaMW OMUCAaHO HeaBHO ANA UCCAef0BaHUA
aHTUTeN naumeHToB, nepeboneslwmx COVID-19 [23]. MNepeg,
HaHeceHWeM Ha MOHOC/NONM KneToK Vero, BbipalleHHbIX B
96-1YHOUYHbIX MAAHLWETAaX, PacTUTENbHble 3KTPAKTbl C
MCXOA4HOM KOHLEHTpALMen No cyxomy BelecTsy B obbeme
100 mKA/nyHKa ¢ pa3seaeHua oT 1/2 ABOMHbIM Wwarom (T.e.
¢ 50 wmr/mn) npegsaputenbHO  MHKyBMpoBanM  C
MHObeKUMOoHHbIM SARS-CoV-2 B TeueHue 1 yaca npu 37°C.
Ona  BbiABNeHUA o06wWein WHIMOBUPYOLWE aKTUBHOCTU
FOTOBbIX YaWHbIX KOMMO3ULMI (MpW KOHLEHTpauuu mno
cyxomy Belectsy 13,33 mr/mn) skcnepMmeHTbl MPOBOAMN
Ha MOHOC/N0E KNETOK, BbIPAWEHHbIX B JIyHKax 24-x
JNIYHOUYHbIX  NnaHweTtoB. [locne  MHKybauum  cmecu
pPacTUTENbHbIX 3KCTPAKTOB C BMPYCHbIM NpenapaTtom Ha
Knetkax TedeHune 1 uaca npu 37°C, MOHOC/NON KNETOK
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OTMbIBa/IM U OCTaBAANM B NOAAEPKMBAIOLLEN NUTATENbHOM
cpeae, cogepralleit 2% nporpeTon cbiBOPOTKM Kposu KPC,
[0 npoasnenua LML Bupyca B KOHTPOAbHbLIX AYHKaX,
cogepKalmx UHPULMPOBAHHbIE KNETKN. YUeT pe3yabTaToB
Nno WHrMOMPOBaAHWUIO BUPYCHOM pPenMKauMM NPOBOAUAU
BM3yaNbHO Npu HabAlOLEeHUUM B  MHBEPTUPOBAHHDLIN
Mukpockon  (Mukpomes, Poccusi) npu 10-KpaTHOM
yBenuyeHuu, a 3aTem nocne GpuKcaumMm KNeToK B TeyeHue
30 muH pactsopom dopmanbgerngom u  0,05%-Hbim
pacTBOPOM KpucTannuuyeckoro puanerosoro ¢ 20% cnumpta,
KaK onucaHo [22]. Pe3ynbTaT OLEHUBANN B COOTBETCTBUM C
«PykoBoacTBOM....» [24].

CmamucmuyecKkyto obpabomky pe3ynbTaToB no
onpeaeneHnto MHPEKLMOHHOTO TUTPA BUPYCa, @ TaKXKe Mo
CCsp u ECsp npoBoaMan € nNpUMEHeHMem MmeToaa
CnupmeHa-Kepbepa B nporpamme Excel npu 95%-Hom
ypoBHe HagexHocTu (p<0,05).

NMONYYEHHDIE PE3Y/IbTATbI U UX OBCYXKAEHUE
1. OueHKka mokcuveckoz2o delicmeus pacmumesnbHbIX
3KCMPAKMO8 Ha Kysabmypy Kaemok Vero

Kak 06blMHO, Ha nepBOomM 3Tane  uUccnefoBaHuA
aHTUBMPYCHOM aKTMBHOCTM No6bix npenapaTos
NPOBOAMTCA OLEHKa WX TOKCUYECKOro [JenlcTBuA Ha

KY/ZIbTYPY KNETOK, YyBCTBUTENbHbIX K BMPYCY, BbIOpaHHOMY
ONA aHanusa [25]. B AaHHOM c/iyyae Mbl MCNOJIb30BaAU
KynbTypy Knetok Vero (puc. 1 a), noaxopAwywo ans
abdekTnBHOM pennamkaumm SARS-CoV-2 (puc. 1 b). Mpwm
HabnoAeHUN B TeyeHuWe MATM CYTOK OblNO 3amMeTHO
NoBbllIEHNE LUTOTOKCUYHOCTU Y HEKOTOPbIX 3KCTPAKTOB.
OnpeaeneHne 50%-HbIX LUTOTOKCMYECKUX KOHLEHTpauuin
(CCso/mn) Ha 5-e cyTkM HabaaeHMA (3To Bpema coBnagaer
¢ npossneHvem LNA Bupyca ¢ BbI6paHHbIMKU A8 paboThbl
MHOEKUMOHHbIMK f03amu B 50% NYHOK) MoKasano, yTo, B
OCHOBHOM, 3KCTPaKTbl OKa3a/MCb TOKCWUYHbI ANA KNETOK
NPY  HEBbLICOKMX  KOHLUEHTpauuMax — B  AManasoHe

MegmaHHbIX 3HayeHuit 100-12,5 mr/ma  no cyxomy
Bewectsy. Ha puc. 2 n B Tabauue npeacTaBaeHbl
pe3ynbTaTbl nokasaTteneit CCso/MN MO CPEAHUM 3HAYEHUAM
C O00BepUTeNbHbIMU WHTepBasamn npu 95%-Hom yposHe
HagexHocTn (p<0,05) uccnesyemblX 3KCTPAKTOB YaMHbIX
KOMMNO3WULUMIA W  COCTaBAAIOWMX WX WHTPEAMEHTOB Ha
KNneTouHyto KynbTypy Vero. Kak BMAHO, camas HU3KaA
LLUTOTOKCUYHOCTb (ot 87500,0+16038,37 no
46875,0+6118,76 mKr/mn) Habnoganacb ANA KCTPAKTOB
LBeToB 2ubucKyca, CemMaH aHUCa, TOTOBbIX YaWHbIX
KOMMNO3UUMIA Ha OcHoBe 3eneHoro 4aa — Nel (3eneHbiit
Yan+auctba maAmel nepeyHoli+uBetbl s1a8aHObI) N No2
(cocTaB: 3eneHbIi Yal+KoXypa anenbcuHa+cemeHa aHuca),
3KCTPAKTOB  JIMCTbEB MAMbI  nepeyHol, NuWwanHMKa
uempapuu, CemMsH MMUHG, YaliHOM Komnosuumm Ne6
(uBeTbl eubucKkyca+Koxypa anenbCUHa+cneums Kopuua),
YyaHoM  Komnosuumm  No5  (Y4epHbld  Yalt+Aroabl
KNIOKBbI+Yempapus),  IKCTPAKTOB  TPaBbl  MUMbAHA
anmalickoeo, UBETOB s1A8GHObI, KOPHA CO/100KU, 4aeu,
bepmeHTUPOBAHHbIX NUCTbeB Kunpes, YaiHol
Komnosuumm No4 (4epHbld Yail+cemeHa MMUHA+KOPEHb
0s2enA), IKCTPaKTa KOPHA O0s2ess, YalHOW KomMnosuuum
Ne3 (yepHbl Yali+TpaBa MumbAHa aamalicko2o+cneuus
rBo3fMKa), 3KCTPAKTOB 3e/eHOoro Yas m3 Kutasa, KoXKypbl
anenbCuHa, Arof, KAOKebl. Y OCTa/lbHbIX IKCTPAKTOB
nposBuMIacb  LUMTOTOKCMYHOCTb Npu  Hosnee  HU3KUX
KOHUeHTpaumax (ot 37500,0+9250,0 ao 10100,0+2293,67
MKF/M) — 3TO 3KCTPaKTbl YepHOro 4Yas u3 MHaun, BbeTHama
n Wpu-/laHKa, cneumm Kopuubl, YepHoro Yyaa u3 Henana u
cneunn reo3guKn. Bce 4yaitHble KOMMNO3MLUMW, MPUrOTOB-
NIeHHble KaK 0bblYHbIN Yait (nakeTuK 2 1 Ha 150 mn BoAbl),
npy HaHeceHMM Ha MOHOC/ION KNeToK B obbeme 1 mA (T.e.
13,33 mr/mn) He NPOABAAAN TOKCUUHOCTM A1A KNeTok Vero.

Mo paHHbIM NUTEpaTypbl, BOAHbIE pPaCTUTE/NbHblE
3KCTPaKTbl, B OCHOBHOM, MEHEEe TOKCUYHbI A5 KNETOK, YemM
3TaHO/bHbIe [26; 27].

f

PucyHok 1. KynbTypa kneTok Vero (doTo aBTOpOB)
Figure 1. Vero cell culture (authors’ photo)

MpumeyaHue: a — MoHoc0l Yucmol Kynemypol Knemok; b — LM/ SARS-CoV-2 Ha uH¢uyuposaHHsle Knemku
Note: a — monolayer of pure cell culture; b — cytopathic effect of SARS-CoV-2 on infected cells
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PucyHoK 2. MoKasatenn LUTOTOKCUYHOCTM YaliHbIX KOMMO3NLMI U BXOAALLMX B UX COCTaB MHIPeAUEHTOB

Ha Ky/IbTYpY KNETOK Vero B Te4eHue NaTv AHel HabatogeHns

Figure 2. Cytotoxicity indicators of tea compositions and their constituent ingredients on Vero cell culture

during five days of observation

MpumeyaHue: 3HayerHus CCso npedcmassneHsl 8 MK2/Mn cpedHUX 3Ha4eHuli ¢ dosepumesibHbIMU UHMEeP8anamu rnpu yposHe HadexHocmu
95% (p<0,05). Luppsl Ha 2opu3oHManbsHol AUHUU coomeemcmeayrom cnedyroujum obpasyam (Homepam) 800HbIX SKCMPAKMOS:

1 —cneyus 28030uKa; 2 — yepHelli Yali uz Henana; 3 — usmesbyeHHoe n100080e mesno Yazu; 4 — vyepHoll yal uz MHAUU; 5 — vyaliHas
kommno3uyus No3 (yepHeili yali+mpasa mumeaHa aamalicko2o+crneyus 28030UKa); 6 — aucmosa Mamesi nepevHol; 7 — yepHoil yali u3
ApaeHmuHbl; 8 — ysemoi 1a8aHObI; 9 — vepHebili Yali uz Bbemuama,; 10 — yepHoil yali uz LLpu-JlaHka; 11 — KopeHb conodkKu,; 12 —yaliHaa
Komno3suyus Nel (3eneHolli yali+aucmes mamel nepe4yHol+ysemsl 1asaHObl); 13 — hepmeHmMUpPOBAHHbIE AUCMbA KUMPEA Y3KOAUCMHO20;
14 — auwatiHuk yempapus,; 15 — yaliHas komnosuyusa Ne2 (3eneHoili yali+Koxypa anenbcuHa+cemeHa aHuca); 16 — 3eaeHsll yali uz Kumas;
17 —yaliHas komno3suyus No4 (yepHelli Yali+cemeHa mmuHa+KopeHs 0s2ess,;18 — A200b1 Kntokesl; 19 — cemeHa aHuca; 20 — KopeHb 0Azens;
21 — yaliHas komnosuyusa N5 (yepHobili yali+a200b1 KAOKEbI+Uempapus); 22 — mpasa mumbsaHa anmalickoeo; 23 — crieyus Kopuua;

24 — Koxcypa anenvcuHa; 25 — cemeHa mmuHa; 26 — yaliHaa komno3uyusa Ne6 (ysemel 2ubUCKYca+Koxcypa anenbCuHa+cneyus Kopuya);
27 — ysemsl 2ubuckyca; 28 — ompuyamesnbHbili KOHMPOAb: KUNAYEeHas OUCMUAUPOBAHHAA 800a U pocmosas cpeda 0414 Kaemok Vero
(1/1 no ob6vemy). 0d onpedeneHuem «mpasa» NOAPA3yMe8aemca Ha3eMHas Yacmb PACMEHUSA, COCMOAWAA U3 cmebis, 1ucmees u
coysemuti. Ha memHom hoHe npedcmaesneHsl nokazamenu CCso 8 MK2/Ma KOHMpPOonbHbix 06pazyos: Ne3 — yaea, Ne11 — KopeHb cono0Ku u
Ne13 — hepmeHmMUPOBAHHbIE AUCMbA KUMPES Y3KOAUCMHO020, COOMB8emcmaeeHHo.

Note: CCso/ml values are presented in ug/ml of average values with confidence intervals at 95% reliability level (p<0.05). The numbers on
the horizontal line correspond to the following samples: 1 — spice Syzygium aromaticum L. (Myrtaceae); 2 — black tea from Nepal;

3 — crushed fruit body of chaga (Inonotus obliquus, Basidiomycota); 4 — black tea from India; 5 — tea composition Ne3 (black tea+grass

of Thymus altaicus+spice Syzygium aromaticum L.); 6 — leaves of Mentha piperita L. (Lamiaceae); 7 — black tea from Argentina; 8 — flowers
of Lavandula angustifolia MiLL. (Lamiaceae);9 — black tea from Vietnam; 10 — black tea from Sri Lanka; 11 — root of Glycyrrhiza glabra L.
(Fabaceae); 12 — tea composition Ne1 (green tea+leaves of Mentha piperita L.+flowers of Lavandula angustifolia MiLL.); 13 — fermented
leaves of Epilobium angustifolium L. (Onagraceae); 14 — lichen Cetraria islandica L. (Parmeliaceae); 15 — tea composition No2 (green
tea+peel of Citrus sinensis L.+seeds of Pimpinella anisum L.); 16 — green tea from China; 17 — tea composition Ne4 (black tea+seeds of
Carum carvi L.+root of Angelica archangelica L.); 18 — berries of Oxycoccus (Ericaceae); 19 — seeds of Pimpinella anisum L. (Apiaceae);

20 - root of Angelica archangelica L. (Apiaceae); 21 — tea composition N5 (black tea+berries of Oxycoccus+lichen Cetraria islandica L.);

22 — grass of Thymus altaicus (Lamiaceae); 23 — cora of Cinnamomum cassia L. (Lauraceae); 24 — peel of Citrus sinensis L. (Rutaceae);

25 —seeds of Carum carvi L. (Apiaceae); 26 — tea composition Ne6 (flowers of Hibiscus sabdariffa L.+peel of Citrus sinensis L.+cora

of Cinnamomum cassia L.); 27 — flowers of Hibiscus sabdariffa L. (Malvaceae); 28 — negative control: boiled distilled water and growth
medium for Vero cells (1/1 by volume). The definition of «grass» refers to the ground part of the plant, consisting of a stem, leaves

and inflorescences. The CCso/ml values in ug/ml of control samples are presented on a dark background: No. 3 — Inonotus obliquus,

No. 11 —root of Glycyrrhiza glabra L. and No. 13 — fermented leaves of Epilobium angustifolium L. respectively.

(multiplicity of infection)/kneTka, Kak onucaHo [28]. B
KayecTBe  OCHOBHOTO  KOHTPO/bHOrO  obpasuya  6bin

2. UccnedosaHue uHaubupyroweli armusHocmu
pacmumesibHbIX 800HbIX SKCMPAKMOB HA PernauKayuio

SARS-CoV-2

Mpenapat wramma SARS-CoV-2/human/RUS/Nsk-FRCFTM-
1/2020 ¢ wucxoaHbim TUTpomM 6,15+0,07 lg TUMAso/mn B
cynepHataHTe MHOULMPOBAHHbBIX K/IETOK OT  «C/Ienoro»
naccaxa Mcnonib3osanu B passedeHuax 103, 104 u 10° gna
NOMIHOTbI KapTWHbI BO3MOXHOM aHTUBMPYCHOW aKTUBHOCTU
BOZHbIX PaCTUTE/IbHbIX 3KCTPaKTOB. KoHeuyHoe passedeHue
10° B AaHHOM nccnesoBaHuUm COOTBETCTBOBANO
10° TUNAso/mn man 10? TUNAOso B 06beme 100 MKA AyHKM
96-YHOYHOrO M/AAHWETa, KaK MPUHATO B COOTBETCTBMU C
«PYKOBOACTBOM...» [24] no aKCNeprMeHTaNbHOMY
(mOKMHMYECKOMY) M3YYEHMIO HOBbIX (HapPMaKONOrMYECKUX
BELLECTB WM C MHOXECTBEHHOCTbIO MHOUUmposanua 0,1 MOI

MCMNONb30BaH BOAHbIN 3KCTPaKT yYaeu (I. obliquus) T.K. 3TOT
6asungmanbHbiii Tpnb B 2020 r. paccmatpmeasnca Shahzad c
COaBT. B pAdy pPacTUTENbHbIX MPEnapaToB MaTeHLUMasbHO
aKTMBHbIX NpotnB SARS-CoV-2 [29], a B sAHBape 2021 r.
TennakoBoW ¢ coaBT. bblna NoKasaHa in vitro MHMbMpytoLwan
aKTUBHOCTb I. obliquus B BUAE NMOPUIBHO BbICYLLEHHBIX W
KOHLIEHTPUPOBAHHbIX BOAHbIX 3KCTPAKTOB B AManasoHe
ECs0=0,75-11,6 mkr/mn npotus wramma nCoV/Victoria/1/2020
SARS-CoV-2, BblgeneHHoro B ABcTpasuMn (C MCXOAHBLIM
MHOEKUMOHHbIM  TuTPpOM  5,030,29 Ig  TUNAse/mn) no
NPoOUNAKTMYECKON  CXeme  3KcnepumeHTa  (T.e. ¢
npesgapuTebHOM 0b6paboTkoit pacTUTe/IbHbIMM
npenapaTamu KNeToK AnHuM Vero, a 3aTem UX 3apakKeHnem c
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MOI 0,1 TUNAso/kneTry) [30]. B KayecTBe AOMNOAHUTE/ILHOMO
KOHTPO/IbHOrO 06pasua Hamu Obl1 UCMOMb30BaH 3KCTPAKT
KopHA con00Ku (Glycyrrhiza glabra L., Fabaceae) B cBA3u ¢ ero
NPVYMEHEHNMEM B COCTAaBE PELENTYP KUTANUCKOW MeamuMHbI
ana nedeHmna nwogeint ¢ COVID-19 [31] u T.K. N0 AaHHbIMK
3KCnepvMmeHTanbHOro uccnegosaHua Tolah ¢ coaBT. NokasaHa
in vitro MoOLLHAA MHMMbMpytowan AKTUBHOCTb
CBEXKENPUIroTOBNIEHHOIO 3KCTPaKTa KopHA G. glabra L. npotus
SARS-CoV-2 B AumanasoHe KoHueHTpauuin ot 100 po
312,5 Hr/mn [32]. Kpome Toro, B Kauyectse AOMONHUTEILHOTO
KOHTPONbHOrO 0bpasua Hamu Obll PAacCMOTPEH 3KCTPAKT
GEpPMEHTUPOBAHHbBIX  ICTBEB  KUMPesA  Y3KOAUCMHO20
(Epilobium angustifolium L., Onagraceae) ¢ W3BECTHbIM
NPOTUBOBOCMANNTENIbHBIM, AHTUOKCUOAHTHBIM, MPOTMBOOMNY-
XONeBbIM,  MPOTUBOMMKPODBHbIM 1 06e360/MBalOLLMM
[AeNCTBMEM, YTO CBA3LIBAIOT C TEM, YTO NONNGEHObI ABNAIOTCA
OCHOBHbIMM COEAMHEHUAMM SIUCTBEB 3TOTO pacTeHus [33], Kak
1 B anctbax vas (C. sinensis) [3].

B pesynbTaTe Hawero aHanusa 6bl10 BbIABAEHO, YTO
BGMONOTMYECKM aKTMBHblE BELLECTBA, CoAeprKalpecs B
KOHTPOZIbHOM 06pasLe HEeKOHLLEeHTPUPOBAHHOMO BOAHOIO
3KCTPaKTa Ygeu, WHIMOMPOBANM perMKauMio  WTamma
SARS-CoV-2/human/RUS/Nsk-FRCFTM-1/2020, BblgeneHHoro
B . HoBocMbUMpCKe, Npu pa3BefeHUAX BUPYCHOTO npenapara,
copepxalero 103, 10* n 10° TUNAso/mn ¢ ECs=13,67+2,88;
54,125+12,00 un 366,20+47,84 MKr/Mn COOTBETCTBEHHO
(cm. Tabn.). Npu cpaBHEHWM C AAHHLIMW NPUBEAEHHLIMUA B
pabote [30], MOXHO oOTmeTuTb, uto 10° TUMNAso/mn
SARS-CoV-2 B HaWMKX 3KCNepMMeHTax MoAaaBnAeTca B
conocTaBumMbIX 3QGEKTUBHBIX KOHLEeHTpauuax (no 50%-Hoi
WMHIMBMPYIOLWEN  aKTUBHOCTM) C  YY4ETOM PasHbIX CXEM
MHaKTMBaLUuM BUpyca. Mo MTepaTypHbIM AaHHbIM LUMPOKas
buonorMyeckas  aKTMBHOCTb  4Ygeu  CBA3aHa € ee
Nnoancaxapnaamm, HO MexaHW3mbl LeUCTBUA MOKa B CTaauu
nsyyeHua. Mpu 3TOM OTMeYaeTcs HU3Kas LIUTOTOKCUYHOCTb
npenapatos aToro 6asuaunanbHoro rpuba u ¢dakT, YTo U3-3a
pasnnumnin B cpesie 06UTaHNA U METOAAX IKCTPAKLLMKM COCTaB U
cofiepKaHne MOoMyYeHHbIX MOANCAXapuaoB He OAMHAKOBbI
[29; 34].

Mpy cpaBHEHUW C AKTUBHOCTBIO MPUrOTOBNIEHHOIO
HamMW BOAHOTO 3KCTpakTa yYaau ¢ ECsp=13,6712,88 mKr/mn
npotvs 10° TUMdso/mMn SARS-CoV-2 (cm. puc. 3a, b n Tabn.),
NpuBAN3UTENbHO pPaBHas MHMMBMpYIOWAA aKTUBHOCTL (OT
15,25%3,91 go 39,66+8,75 MKr/mn) BbifiB/IeHa A1A SKCTPAKTOB
rOTOBbIX YalHbIX Komno3uumit Ne3 1 Ne4 Ha ocHoBe YepHOro
yasa ¢ gobaBneHMeM TPaBbl MUMbAHA aAMALCKO20 U Cneumm
rBO3AMKM UK ¢ fobaBNeHMEM CEMAH MMUHA W KOpHA 0szens;
3KCTPAKTOB OTOBbIX YalHbIX KOMMO3WLMA Ha OCHOBE
3eneHoro Yas — Nel ¢ gobasneHMem NUCTbEB MAMbI nepeyHol
M uBeToB s1a8aHObI uan Ne2 ¢ pobaBneHMEM MOPOLUKA
KOKYpPbl anenbCcuHA U CEMAH GHUCA; a TaKXKe A1 IKCTPAKTOB
WMHAVBUAYANbHOTO PACTUTE/IBHOIO CbIPbA, UCMONb3YEMOTO ANA
COCTaB/IEHMA YaMHbIX KOMMO3ULMIN — 3TO YepHbl Yai u3
NHamun, ApreHTuHbl, BoeTHama 1 LWpun-JlaHKa, auctba mamel
nepey4Holi U UBeTbl 71a8aHAbI, MNWAWHUK Uempapus, 3eNeHbli
yai n3 Kutas u arogbl KOKBbI.

MpeBocxoAALLas aKTUBHOCTb Yaeu OOHapyKeHa anA
3KCTPaKTOB crieummn reo3amnkn (¢ ECsp=10,67+1,95 mkr/mn) n
yepHoro u4as u3 Henana (c ECsp=11,43+1,48 mKr/mn)
(cm. puc. 3a, b nTabn.).

MeHee 3¢ deKTUBHO, MO CPABHEHUIO C KOHTPOIbHBIMM
obpasuamm BUpYCHYIO penavkaumio 8 gose 10° TUMAso/Mn
NoAaBAANN SKCTPAKTbI CeayHoLLEro PacTUTEIbHOTO CbipbA (Mo
ybbiBatoLeit aKTUBHOCTU oT 61,02+15,66 0o
366,20+47,84 MKr/mn): cemeHa aHuca, KopeHb 0s2es5 1 TpaBsa
mumMesAHa anmalicko2o, YaiHaa komnosuuma Ne5 Ha ocHose

YyepHoro Yaa ¢ pobaBneHVMEM ArOA, K/OKebl W NWLLANHMKA
uempapuu, cneumm Kopuupl, KOXKYpbl anenbcMHa M CemsH
MMUHG. IKCTPaKT LBETOB 2UbUCKYyca W YalHas KOMNO3WULMA
Ne6 Ha ux ocHoBe c po6aBieHMEM KOXKypbl anesbCMHa U
CMNeLmmn KopuLbl He MPOABUIM AHTUBMPYCHOM aKTUBHOCTMU.

Mo YaHbIM KOMMNO3ULMAM, CBEKENPUTOTOB/IEHHBIM B
obbeme 150 M M Ucnonbayemblx 418 paboTbl B o6beme 1 mn
(r.e. 13,3 mr/mn) B AyHKax 24-1yHOYHbIX NNAHWETOB C
pobasneHvem 1 mAa nuTaTeNbHOW cpefbl AN MOHOC/OA
KNeToK, Habnoganacb cnepyowas KapTUHA: BCe YalHble
Komnosuumm (N21-5), coaeprkalime YepHbIA U 3eNeHblin Yai,
6b1an addekTmHbl Npotns 10° TUMAso/Mn SARS-CoV-2, uto
COOTHOCUTCA C AaHHbiMM Mo ECso/Mn B pasBedeHuax 3TUX
YaliHbIX KOMNO3ULMIA, NPUTOTOB/IEHHbIX B MEHbLUEM 0bbeme C
NCXOAHOM KoHUeHTpaumer 100 mr/ma.

PesynbTaTbl N0 WMHIMBMpYIOLLE  aKTUBHOCTU
NCCNeA0BaHHbIX HAaMU 3KCTPAKTOB MPOTUMB 6osee BbICOKUX
MHAEKLMOHHBIX 403 SARS-CoV-2 — 310 10* 1 10° TUNAs0/Mmn,
He BO BCEX C/y4asX KOPPenupoBasu C pesy/abTaTamu UX
aktmsHoctM npotms 10° TUMNMOso/mMn, Tem He MeHee, 13
3KCTPAKTOB OTAE/IbHbIX PACTEHUM WM YalHbIX KOMMO3ULMIA
MOYHO BbIAENNTbL cneaytolime (No ybbiBatoLWen akTMBHOCTM):
cneuma reo3guka, YepHblt 4akh u3  Henana; 4YanHaA
Komnosnuma  Ne3  (4epHbld  yal+TpaBa  MUMbAHA
anmalickozo+cneums rBo3aMKa), YaliHaa Komnosuuma Ned
(yepHbIii yall+cemeHa MMUHA+KOpeHb Of2end), NNoaoBoe
TeJ0 Yaeu 1 YepHbI Yai 13 MHAMM, YaiHaa komnosuuus Nel
(3eneHblit Ya+aucmes mMamel nepeyHol+uBeTbl NaBaHabl) U
YaHaa  KomnosuumAa  No2  (3eneHbit  yal+KoxKypa
anenbcuHa+cemeHa aHuca) (cm. puc. 3a, b n Tabn.).

C BO3HUKHOBeHMA annaemmm COVID-19 B KHP B KoHUe
2019 r., KATaWCKME ydeHble NepBbIMM Ha4YaNN UHTEHCUBHbIN
nouck npenapatos npotne SARS-CoV-2. C ncnonb3oBaHWem
MeToAa MOJNIEKYIAPHOIO AOKMUHIA yxKe B Havane 2020 r. oHu
NpoBeNu BUPTYaNbHbIN  CKPUHUHI  BUPYCHbIX  MWULLIEHWI
(cTpyKTypbl 6€N1KOB) M MX B3aMMOALEMNCTBMA C MOJIEKYIaMM
M3BECTHbIX NPOTUBOBMPYCHbIX NPENapaToB M3 JOCTYNHbIX 6a3
AaHHbIX. TakKe paccMaTPUBaANMUCL PacTeHUA, NPUMEHAEeMble B
HapoAHOM W oduuManbHOM  KUTAMCKOM meguumHe. B
pesynbTaTte 6bI10 OBHAPYKEHO, YTO HEKOTOPbIE NPUPOAHbIE
BELLECTBa, Hanpumep, rMukosug 6alikanuH (Baicalin) 13 KopHs
winemHuka balikaneckoeo (Scutellaria baicalensis, Lamiaceae),
a TaKKe COeAMHEHMA KaTexuHa Kamenuu Kumalickol
(Camellia sinensis L., Theaceae) v ap. NpoABAAIOT BbICOKOE
CPOACTBO K CBA3bIBAHWIO C PEKOMOMHAHTHOM BUPYCHOM
npoteason  Plpro  SARS-CoV-2, uto  npeanonaraet
NOTEHUMANbHYIO MONE3HOCTb 3TUX COEAMHEHWUA B IeYeHUU
COVID-19 [35]. daHHble no 3¢HEKTUBHOCTU 3TaHOBHOIO
9KCTPaKTa KOPHA Ws1eMHUKa 6aliKasnbcKoeo M ero OCHOBHOTO
WHrpeameHTa 6alikannHa HegasHo B 2021 r. noaTBEPANANCH U
B UCCNeA0BaHUM in Vitro — Kak B peakLmm no MHIMbMpoBaHUio
PEKOMBUHAHTHOW BMPYCHOM npoteasbl PLpro (c
EC50=8,52 mKr/mn u 0,39 MKr/mn COOTBETCTBEHHO), TakK U B
peakumm no HenTpanmsaumm (Mpy 3apaxkeHun KNeTok nocne
WX NpeaBapuTeNnbHON 06paboTKM pa3BeseHUAMM SKCTPAKTa)
npotvs 200 BOE/nyHKa uHdekumoHHoro SARS-CoV-2 (c
ECs0=0,74 MKr/mn u 2,9 MKr/MA COOTBETCTBEHHO) Mpwu
HeBbiCOKOM  3HaveHmMn  CCsp=500 mkr/mn  [36]. B
OOK/IMHUYECKOM  UCCNeAOBaHUM in ViVO Ha TPaHCreHHbIX
MbIlLAX, MMeKWMX KaetodHble peuenTtopbl hACE2 pgnA
NpoHuKHoBeHuA SARS-CoV-2, 6b110 NOKa3aHo, YTo balKanuH
npw nepopanbHOM BBEAEHWUM B [03€ 4 MI/CYyTKMN 3HAUUTENbHO
MHrMBMPOBaN penavKaumio BUpYca, cnacaa oT NoTepu Macchbl
TeNa U CHUXKaN NOPAXKEHME NIEroYHOM TKAHU Y STUX }KMBOTHBIX.
Mpu OCTPOM MOBPENKAEHUU NErKUX Y Mbllel npenapat
yaydwan ObIXaTeNbHYHO dyHKLMIO, MHrMBbUpoBsan
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MHPUNBbTPALMIO BOCMANUTE/IbHBIX KJETOK B IEFKUX U CHUMXKAN
ypoBHK IL-1B u TNF-a B cbiBOpOTKe Kposu [37]. B o0630pe,
NpPenpuHT KoToporo 6bin onybaukosaH B PusMed B uione
2020 r. Mhatre ¢ coaBT., COTPYAHUKN UMHCTUTYTa XMMUYECKOM
TexHonormm 1. Mymbam  (MHauA),  paccmatpusanu
ynotpebneHne 4Yaa nporpeccom B noucke 3PPEKTUBHBIX
cpeAacTB a/ibTepHaTUBHOrO NedeHus npu COVID-19 [2]. 3Tu ke
aBTOpbI MCMosib30Bann MONIEKYNAPHBIN aHanus
B3aMMogeNcTeua monekyn nonudeHonos C. sinensis L. c
HEKOTOPbIMU U3 BO3MOXHbIX CaliToB cBA3bIBaHWUA SARS-CoV-2

n B pabote, onybnvKoBaHHOW B ¢eBpane 2021 .,
npeackasan, yTo aNurannoKaTexmH-3-raanat
(epigallocatechin-3-gallate, = EGCG)  moxeT  obnagatb
3HAUMTENbHOM  MHIMBMPYIOLLE  aKTUBHOCTbIO — MPOTUB

BMpYcHOW npoTeasbl PLpro SARS-CoV-2 [8]. B mapTe 2021 r.
rpynna KUTAUCKMX MUcCnepoBaTesielt npeactaBuaa pesynbTar

No U3y4eHW0 MaTepuaNbHON OCHOBbLI U MEXaHU3MY AencTBuA
npu COVID-19 3KcTpakta (GepmMeHTUPOBAHHbIX  /IMCTLEB
C. sinensis L. B BuAe ynyHa nof HassaHuvem «Liupao tea» ¢
uenbto paspaboTkm HOBOW NPOrpaMmbl NPODUNAKTUKM U
NleyeHnn HoeoW 6HonesHW. MeToaom BbICOKOIDPEKTUBHOM
KMAKOCTHOM  XxpomaTorpadmm  6bln  onpefeneH  coctas
3TAHONBHOTO 3KCTPaKTa 3TOro BuAa Yaa. «liupao tea»
cofepan rannosyto kucnoty, EGCG, rannart snuKkaTtexuHa,
KOobeuH, PYTMH W 341aroByld KUCAOTy. PesynbTaTtbl no
AKTUBHOCTU  in  vitro nNoOKasanu, 4YTO  KOHLUEHTpauuA
BblgeneHHoro EGCG, WHMMbupylowasa pekomBUHaHTHYO
BMPYyCHyt0  npoteasy Plpro  SARS-CoV-2  coctasnset
8,84 MKMO/Ib/Nl, YTO MOXET B OMNPeAesIeHHON CTeneHu
MHMMBMpPOBaTb MHPEKUMOHHbIM SARS-CoV-2 npu 06bluHOM
ynoTpebaeHnn 3Toro YalHOro Hamnutka ANnAa npodUIaKTUKK
COVID-19 [38].
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PucyHok 3. PesynbTathbl no onpeaeneHnio 50%-Hoi nHrnbupytowei (apdektnsHoi) KoHueHTpauumn (ECso B MKr/mn)

npotus 103 TUM/Oso/Mmn SARS-CoV-2

Figure 3. Results of determination of 50% inhibitory (effective) concentration (EC50 in pug/ml)

versus 102 TCPD50/ml of SARS-CoV-2

MpumeyaHue: a — skcmpakmel Ne 1 — 18; Ha memHom gpoHe npedcmasseHsi nokaszamesnu ECso 8 MK2/Ms1 KOHMPOsbHbIX 06pa3L08
(Ne3 —yaza, Ne11 — kopeHb con00Ku, No13 — ghepmeHmuposaHHble aucmos Kunpes); b — akcmpakmer Ne 19-27 u
No20 — ompuyamesbHbili KOHMPOAL (KUNAYEHas OUCMUAUPOBAHHAA 8004 ¢ numMamesbHol cpedoli 0418 KAemok).

Homepa 06pasyos coomeemcmayom ux Hymepayuu e puc. 2.

Note: a —extracts No. 1 — 18; ECso values in ug/ml of control samples are presented on a dark background (No. 3 — crushed fruit body
of chaga (Inonotus obliquus, No. 11 — root of Glycyrrhiza glabra L. and No. 13 — fermented leaves of Epilobium angustifolium L.;
b — extracts No. 19-27 and No. 20 — negative control (boiled distilled water with nutrient medium for cells). The sample numbers correspond

to their numbering in Fig. 2.
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Tabauua. PesynbTaTbl M0 MHIMBEUPYIOLLE aKTUBHOCTM YalHbIX KOMMO3ULMIA M BXOAALLMX B MX COCTaB

MHrpeaneHTos Ha SARS-CoV-2 in vitro NnpoTuB Tpex TUTPOB MHGEKLMOHHOIO BMpYCa

Table. Results on the inhibitory activity of tea compositions and their constituent ingredients

on SARS-CoV-2 in vitro against three titers of infectious virus

Homep obpasua
Number in order

HassaHue
PaCTUTENIbHOrO CbipbsA
Name of raw materials

of herbs

ECso B MKr/mn ansa Tpex UHGEeKLMOHHbIX TUTPOB BUPYCa
ECso in pug/ml for three infectious virus titers

10° Tunﬂso/MI'l
10°TCPDso/ml

10* Tunﬂso/MI'l
10°*TCPDso/ml

103 TLI,I'I.D,so/mI
103TCPDso/ml

CCs0 B8 MKr/mn
CCspin pg/ml

[N

IBO3aMKa (cneuus)
Syzygium aromaticum L. (spice)

317,37+70,04

33,56+8,75

10,67+1,95

10100,0+2293,67

YepHbIn yait 3 Henana
Black tea from Nepal

317,37+70,04

67,13+17,51

11,43+1,48

10675,0+£1950,0

Yaea
Chaga (Inonotus obliquus)

366,20+47,84

54,92+11,96

13,72+2,99

62500,0+16038,71

YepHbin yait u3 UHgum
Black tea from India

634,76+140,09

109,85+23,92

15,25+3,91

37500,0+9250,0

YaltHaa komno3suuma Ne3
(4epHbIN Yalt+TpaBa MuMbAHa
anmalickozo+cneuns reo3amka)
Tea composition Ne3

(black tea+grass of Thymus
altaicus+spice Syzygium
aromaticum L.)

341,79+62,64

30,51+7,82

15,25+3,91

56250,0+17931,51

Nuctba mamer nepevHol
Leaves of Mentha piperita L.

1953,12+501,2

158,68+35,02

16,77+4,37

75000,0+18510,0

YepHbIn Yait U3 ApreHTUHbI
Black tea from Argentina

1171,87+289,36

73,23+18,08

16,77+4,37

26560,0+£7220,0

LiBeTbl laBaHAab!
Flowers of Lavandula
angustifolia MILL.

2148,43+560,36

170,89+31,32

18,30+4,51

68750,0+17926,66

YepHbIit yait n3 BbeTHama
Black tea from Vietnam

1074,21+280,18

317,37+70,04

30,51+46,56

34370,0+£8950,0

10

YepHbin yait n3 Wpu-SlaHku
Black tea from Sri Lanka

634,76+140,09

122,06+31,32

30,5146,56

31250,0+8010,0

11

KopeHb conodku
Root of Glycyrrhiza glabra L.

3515,62+765,60

134,25+35,02

30,51+7,82

68750,0+17931,82

12

YaliHaa komno3unums Nel
(3eneHblit Yait+amcTba Mamel
nepeyYyHoli+LBeTbl 108aHObI)
Tea composition Nel (green
tea+leaves of Mentha piperita
L.+flowers of Lavandula
angustifolia MILL.)

683,59+125,29

134,25+35,02

33,5618,75

87500,0+16038,37

13

®depMeHTUPOBaHHbIE
NUCTbA Kunpes

Fermented leaves of
Epilobium angustifolium L.

2148,43+560,36

732,42+95,69

33,5618,75

62500,0+16038,37

14

NvwaiiHuk yempapus
Lichen Cetraria islandica L.

5468,75+1002,41

366,20+47,84

33,5648,75

75000,0+18510,0

15

YaiHan komnosuumsa Ne2
(3eneHbIVi yan+koxypa
anenbcuMHa+cemeHa aHuca

Tea composition No2 (green
tea+peel of Citrus sinensis L.
+seeds of Pimpinella anisum L.)

732,42+95,69

122,06+31,32

36,6149,03

81250,0+17931,51

16

3eneHblit Yait u3 Kutas
Green tea from China

1074,21+280,18

158,68+35,02

39,6648,75

56250,0+17931,51

17

YaiHan komnosuumsa Ned
(4epHbIN yaii+cemeHa
MMUHa+KopeHb 0A2en)
Tea composition Ne4 (black
tea+seeds of Carum carvi L.

+root of Angelica archangelica L.)

439,44+95,69

73,23+18,08

39,6618,75

62500,0+16038,37
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Aroapbl KAHOK8bI

18 Berries of Oxycoccus

23437,5+3062,43

5859,37+765,60 39,6618,75 46875,0+6118,76

CemeHa aHuca
+
1 Seeds of Pimpinella anisum L. >078,12+1115,65

366,20+47,84 61,02+15,66 87500,0+16034,9

KopeHb dszena

20 Root of Angelica archangelica L.

9375,0+2314,45

341,79+62,64 61,02+15,66 62500,0+16038,37

YaitHaa komno3suuma Ne5
(4epHbIN yar+aroabl
K/IOK8bI+yempapus)

Tea composition Ne5 (black
tea+berries of Oxycoccus+lichen
Cetraria islandica L.)

21 1269,53+280,18

366,20+47,84 67,13+17,51 68750,0+17920,0

TpaBa mumbaHa Anmalicko2o

22 Grass of Thymus altaicus

4687,5+1157,22

683,59+125,29 67,13+17,51 68750,0+17926,66

Kopuuya (cneuus)
23 Cora of Cinnamomum
cassia L. (spice)

3515,62+765,60

1660,15+451,78 134,25435,02 26560,0+£7220,0

Kosypa anenscuHa

24 Peel of Citrus sinensis L.

23430,0+£3055,91

10937,5+2002,63 341,79+62,64 56250,0+4210,0

CemeHa mmuHa
+
25 Seeds of Carum carvi L. 21875,0+4005,26

10156,25+2238,23 366,20+47,84 75000,0+18510,0

YaitHaa komno3suuma No6
(uBeTbl 2ubUCKYCa+KOXKYpa
anesibCMHa+Kopuua)

26 Tea composition N26 0
(flowers of Hibiscus sabdariffa
L.+peel of Citrus sinensis L.+cora
of Cinnamomum cassia L.)

75000,0+18510,0

LiBeTsbl 2ubuckyca

27 Flowers of Hibiscus sabdariffa L.

87500,0+16034,9

OTpuuaTenbHbIA KOHTPOb
Negative control: boiled distilled
water and growth medium

for Vero cells

28

MpumeyaHue: TUNAso/mn — 50%-Han TKaHeBas uMTonaTMyeckas Ao3a 8 mi; ECso — 50%-Han apdeKTuBHan (BMpycHenTpanmsyowas)
KOHUeHTpaumsa; 0 — HeT addekTa; CCso— 50%-Han UMTOTOKCMYECKAnA KOHLEHTpaLMA Ha 5-e CyTKU HabatoaeHus

Note: TCPDso/ml — tissue cytopathic dose of the virus causing a 50% cytopathic effect on the infected cells/in ml;

ECso effective concentration; CCso — cytotoxic concentration on 5th day of observation

MpoBeaeHHbIM HaMW aHANU3 U Pe3yabTaTbl MHIMBUPYIOLLLEHN
AKTUBHOCTU CbipbA YEPHOrO M 3Ee/1EHOr0 Yas, a TaKxke
roToBbIX YaWHbIX KOMMNO3MLMI Ha WX OCHOBE MPOTMB
SARS-CoV-2 noAaTBep)KOatoT AuTepaTypHble AaHHble O
LUMPOKOW  AaHTUBMPYCHOW  aKTMBHOCTM  BMoNOrMyeckn
AKTUBHbIX BELLECTB, coaepKawmxca B aucTbax C. sinensis L.
[2; 6-8]. B KauecTBe KOHTPOAbHbIX 06pPa3LLOB Hamu bbin
MCMNONb30BaHbl BOAHbIE IKCTPAKTbI NJ0OLOBOrO Tesa Yaau U
KOpPHA  COMI00KU T.K. OMNUCaHa UX WHrMbupyowas
aKTMBHOCTb NpoTne SARS-CoV-2 [30; 32], a TaK¥Ke 3KCTpaKT
GEepMEHTUPOBAHHbIX  INCTbEB  KUMpPesA  Y3KOAUCMHO20
(Epilobium angustifolium L., Onagraceae), WNPOKYIO
610N0rMYEKyH0 aKTUBHOCTb KOTOPOTO CBA3bIBAKOT C TEM, YTO
nonupeHoNbl  ABNAIOTCA  OCHOBHbIMWU  COEAMHEHUAMM
NMcTbeB 3Toro pacteHus [33], Kak u B anctbax C. sinensis.
Mpu cpaBHEHUWM C ITUMM KOHTPONbHbIMM 06pasuamu (c
50%-Holt 3ddeKTnBHOM KoHueHTpaumeln (ECsp) pasHOW
13,72+2,99, 30,51%7,82 u 33,56%8,75 MKr/mn npotus
10 TUNAso/mn SARS-CoV-2 cooTBeTCTBEHHO) npuban-
3UTENIbHO  paBHaA  aHTUBMPYCHAA  aKTUBHOCTb  (OT
15,25+3,91 go 39,66+8,75 MKr/ma) Hamu BbiABAEeHa ANA
JKCTPAKTOB TOTOBbIX YaMHbIX KOMMO3UUMIA Ha OCHOBE
YyepHoro Yas ¢ fobasneHnem TpaBbl MUMbAHA aAMAlicko2o
N cneumn 28030UKU UAWN C fo0DaBNEeHUEM CEMAH MMUHA U
KOPHA OA2es1A; IKCTPAKTOB rOTOBbIX YaMHbIX KOMMNO3WLMMI
Ha OCHOBE 3e/1eHOro Yas ¢ AobaBneHMem NUCTbEB MAMbI
nepe4Hol v LBETOB /108AHObI UNWN C f06aBNEHMEM KOXKYPbI
anefbCMHa W CEMAH QHUCA; a TaKXe A/Aa SKCTPAKToB

WHOMBUAYANbHOTO PAcTUTENIbHOTO Cbipbs, MCMNOJ/b3YEMOro
ONA COCTaBNeHUS YalHbIX KOMMO3ULUMIM — 3TO YepHbIi Yait
M3 UHanu, ApreHTuHbl, BoeTHama un Wpwu-JlaHKa, amctba
MAMebl nepe4yHol U UBETbl 1a8AHObLI, INWAWHUK yempapus,
3eN1eHblN Yaii U3 Kutana u aroabl KartoKesl. Y MBUTENbHO, YTO
WHOMBUAYANbHbIE 3KCTPAKTbl NCTbEB MAMbI nepe4Hol u
LBETOB  /108aHObI MO  MHIMOMpPYOWEN  aKTMBHOCTU
(16,7744,37 wn 18,30%4,51 MKr/mn) npakTUYECKM He
YCTYNanu 3KCTpPaKTaM CbipbA 4YepHoro 4Yasa w3 WHaum,
ApreHTuHbl, BbeTHama w Lpu-/laHka. Pesynbtatbl no
AKTUBHOCTWU 3KCTPAKTa JIUCTbEB MAMbI MepeyHoli moryT
CTaTb MNOATBEPXKAEHMEM npeacKkasaHusa Sargin B Hauvane
2021 r. 0 HEOBXOAMMOCTM UCCNEAOBAHUA STOTO PacTEHUs
ONA NeYeHMs KOpPOHOBUPYCHOW 6onesHn B CBA3U C ero
AHTUTPUNMNO3HOW aKTMBHOCTbO [39]. K 6uonormyeckon
AKTUBHOCTU 3GUPHOrO Macna LBETOB s1a8aHAbI (Hanpumep,
npoTtuBorpmubkosoit [40]) HegaBHO NOSBUAOCL COObLLEHME
06 ero aHTMBMPYCHOM aKTUBHOCTM B CMecu C 3GUPHbIMK
macnamu agkaaunma waposudHozo (Eucalyptus globulus,
Myrtaceae) n cocHbel o0bbikHoseHHOU (Pinus sylvestris,
Pinaceae) npoTuB BMpyca adpPUKaAHCKOM YyMbl CBUHEN
(African swine fever virus) [41].

B aKcnepuMmeHTax in vitro mMbl OBHapyXunu He
3HaYUTENbHO NpeBOCX0AALLYIO AKTUBHOCTb yaau
(13,7242,99 mKr/mn) OnAa UHAMBUAYANbHbIX SKCTPAKTOB
yepHoro 4yaa u3 Henana (11,43+1,48 mkr/mn) u cneuumn
reos3gmMkn (10,67+1,95 mkr/mn) npotus 103 TUMOso/mn
SARS-CoV-2. Xopowo u3BecTHaa Ky/JAMHapHaa MNpPAHOCTb
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Syzygium aromaticum L. (BblCyLeHHbI BYTOH LBETKA 3TOrO
pacTteHua 0b03HaYaeTca aHIUWCKMM HasBaHWem «clove»,
NpPoOUCXoAALWMM OT flaTUHCKOro cnosa “clavus” (reosab),
[APEBHMX BPEMEH UCNONb30BaNacb B HAPOAHOM MeauUMHE
NpyY MHOMMX PecnUpaTopHbiX 3abosieBaHUAX, TaKMX KaK
Kalwenb, NPOCTyAa, acTMa, BPOHXUT UAN CUHYCUT, B BUAE
apomatepanuu. Cneuusa rBo3fMKa ABAAETCA OAHUMM U3
WHIpegMeHTOB YaeB, UCMONb3YEMbIX B TPOMMYecKon Asuu
ona obneryeHua Kawns [42]. UHTepecHbIMKM cBOMCTBaMM
crneummn rBo3guKm U ee KOMNOHEHTOB ABAAIOTCA OMMUCaHHbIe
B /uTepaType obesbonuBatowme ceonctBa (6narogaps
Ha/IMuMIo BelecTBa Kaacca ¢peHonos — esreHoHa (Eugenol
(4-allyl-2-methoxyphenol), a Takke aHTUTPOMBOTUYECKOTO,
MMMYHOCTUMY/IMPYIOLLETO " aHTMBaKTEpPMANbHOIoO
adpdekToB [42]. B TOXKE BpEMS MWHIrpegMeHTbl creuuu
rso3avkn  0bnagaloT  NPOTMBOBOCMANUTENbHBIMU U
NPOTUBOBUPYCHBIMM CBOMCTBAMM. OnucaHa
WMHIMBUPYIOLWLANA aKTUBHOCTb 3TAHOJbHbIX M METAHOJbHbIX
3KCTPAKTOB Cnewuuu rBo3guKM Ha BUPYC NPOCTOro repreca
(herpes simplex virus, HSV) [43] n Ha peKOMBUHaAHTHYO
npoTeasy supyca renatuta C [44]. MoKkas3aHo, YTO eBreHoN B
ynctom  BUAE  cnocobeH in  vitro  WMHIMBMpOBaTL
penavkaumio Bupycos rpunna A [45] n 26ona [46].

B Hawwux aKkcnepumeHTax meHee 3pdeKTUBHO, MO
CPaBHEHUIO C KOHTPO/IbHbIMM 06pasuamu (3KcTpakTamm
4ygau, KOPHA C€0/100KU W GEepMeHTUPOBAHHbLIX JUCTbEB
Kunpes), penaukaumio SARS-CoV-2 8 aose 10% TUNAso/mn
NoAaBAAAN IKCTPAKTbI CNEAYIOWEro pacTUTENbHOTO Cbipbs
(no ybbiBatowel aKtmBHoctM ot  61,02+15,66 pgo
366,20+47,84 MKr/Mn): CEMAH aHUCO, KOpPHA Aarena u
TpaBbl MUMbAHA aaAMAlCKO20, YalHOW KOMMO3MUMWU Ha
OCHOBE 4epHOro 4as ¢ pobaBneHUem Arof, KAKesl W
NVWAVHMKA  yempapuu, NPAHOCTU  KOPULbl,  KOXYpbI
anenbcuMHa U cemaH mmuHa. LiBeTbl eubuckyca v 4yaiiHanA
KOMMO3WLMA Ha UX OCHOBE He NpPOABUAWU UHIMBUMpYOLWEeN
aKTMBHOCTM Ha SARS-CoV-2, xotA B J/uTepaTtype ecTb
coobLLeHnn 06 aHTUBMPYCHOM aKTUBHOCTM 3TOTO PacTeHms.
Hanpumep, BoAHOro 3KcTpakTa ugetos H. sabdariffa L.,
KOHUEHTPMPOBAHHOrO BbiNapuBaHuem, npotus HSV-2 3a
cyeT ero 6MOaKTUBHOIO COEAMHEHUA — MPOTOKATEXMHOBOW
Kucnotbl [47] vAM BOAHOrO 3KCTpaKTa NPOTUB BUpYCa
rpunna A [48].

B HacToAwee Bpems MNOWUCK HOBbIX MOJIEKYN
npupoaHoro NPOUCXOXAEHUA c aHTUBUPYCHOWM
AKTUBHOCTbIO npoTus COVID-19 OCHOBaH Ha
3THOBOTAHMYECKMX MCCNEAO0BAHUAX, KOTOpble MNO3BONAIOT
NpoBOAWUTb MHBEHTAPM3ALMIO pacTeHUl B onpeaenieHHoMn
reorpapuyecKko 30He WM CTpaHe, 3aTemM NpPOBOAMUTL
duToxummyeckne n dapmakonormyeckme MUccnefoBaHuA.
Hanpumep, OCHOBbIBasfCb Ha MOJIEKYNIAPHOM [OKUHre
BELLECTB, BblAE/NIEHHbIX W3 3KTPAKTOB 67-MU pPacTeHWW,
yyeHble M3 MOPOKKO HawauM TpU MONEKY/bl, KOTOpble
OYeHb WMHTEPECHbl KaK C XMMWYEeCKoW, Tak U C
buonorMyeckon CTOpoHbl B  KayecTBe WHIMGUTOPOB
npoteasbl SARS-CoV-2 — 310 KapoTMHoug, KpoumH (Crocin)
M3 pblney, wagpaHa nocesHozo (Crocus Sativus L.,
Iridaceae), ceppeyHbll  TAWKO3WA,  AWUFUTOKCUIEHWH
(Digitoxigenin) u“3 cemsaH oseaHOpa (Nerium Oleander,
Apocynaceae) W CeckBMTEpPMeHoBbIM cnupT B-aygecmon
(B-Eudesmol) u3 adpupHoro macna saepa 6s1a20p00H020
(Lauris Nobilis L., Lauraceae). ABTOpbl CYMTAIOT, YTO CMHTE3
3TUX MOJIEKYN U OLEHKa MX aKTMBHOCTW in vitro v in vivo
npotuB SARS-Cov-2 moryT 6bITb MUHTEPECHbI B KIMHUYECKOM
nnaHe [49]. DKCTpaKTbl WAM  YWUCTble COEAMHEHWH,
BblAENEHHbIE W3 J/IeKAPCTBEHHbIX PACTEHWU, TaKWUX Kak
nonsiHb 00HOMemHAa (Artemisia annua, Asteraceae),

kopelickas msama (Agastache rugosa, Lamiaceae),
acmpaaan nepenoHyamell (Astragalus membranaceus,
Fabaceae), conodka ypansvckasa (Glycyrrhizae uralensis,
Fabaceae) v pp., moryT obnagatb MHoroobelatowmm
UHrMbMpylowmm geictemem npotuB SARS-CoV-2, Kak
cymTatoT aBTopbl B 0630pe [50].

3AK/TIOMEHUE

MpoBegeHHble  HAaMW  UCCNELOBAaHWA  aKTyaslbHbl B
HacToslwee Bpema. AHanuM3 WHrMbMpyoWen aKTUBHOCTU
YalHbIX KOMMO3ULUIA U COCTAaBAAIOWMX UX WUHIPEeSUEeHTOB
npotmB SARS-CoV-2, MOXKHO OLLEHUTb KaK MONOKUTEbHbIN
pe3ynbTaT W onpegennTb Uean Ana  JafbHenwux
UCCNefOBaHUA MO MOMCKY PacTUTE/bHbIX MpenapaTtos

MHAMBUAYANbHBIX XMMWYECKUX COeAMHEHWI, CoaepKa-
WMXCA B HUX. B 3TOM nnaHe MUHTEpecHbl pacTeHus,
npouspacraloliMe Ha TeppuTOpuUM  Halel  CTpaHbl,
BO3MOXHO, C Y)Ke WUCcCnefoBaHHOW — Buosiormyeckon
aKTUBHOCTbIO. Hanpumep, 3T0 npouspacTatoLLmit
noBcemMecTHO Kunpel y3KoAuCMHoll (Epilobium

angustifolium L., Onagraceae) [33] uan AnWaNHKUK BUAa
uempapusa (Cetraria islandica L., Parmeliaceae) c
BbICOKMMM 3anacamm NMPUpPOAHOro CbipbA B ropHOM AnTae u
OMNWCAHHOM aKTUBHOCTbIO in Vitro NPOTMB BMPYCOB Fpunna
cy6tunos A/H3N2 n A/H5N1 [51]. NepcnekTUBHbIMK AAA
OAnbHEeMWUX WUCcCNefoBaHUM  MOryT  b6biTb  pacTeHus,
BOAHbIE 3KCTPAKTbl KOTOPbIX NPOABUAU MHTUBMpPYLOLLYIO
AKTUBHOCTb UM NPOTUNB 60/1ee BbICOKMX MHOEKUMOHHbIX 4,03
SARS-CoV-2 — 10* v 10° TUN/so/mA, 3TO B Nepsyto o4epeab
— crneuua reo3amka, YepHblt Yya u3 Henana, nnogosoe
TENO Ygeu W YepHbl Yah u3 UHgmuu. Ha ocHoBaHuwM
pesynbTaToB Mo MHrMbupylowen axktmsHoctn 10* u
10° TUNAso/mn SARS-COV-2 MOXHO NPeanonoMuTb, 4TO
YaiHble KOMMO3ULMM Ha OCHOBE YEPHOro W 3e/1eHOro Yasn
wan ¢ pobaBneHMem pPacTUTENIbHOrO CbipbA B BUAE
06bIYHOrO HanuTKa MOryT 6biTb NonesHbl NpU MHOEKUUn
COVID-19.

Ha ctagun odopmneHva Hawwmx pesynbTaToB ANA
nybnaukaumm, B PubMed nosBunacb cTaTba SAMNOHCKMX
nccnepoBateneid NO  aHanM3y aKTUBHOCTUM  IKCTPAKTOB
3eneHoro u 4epHoro 4vaa npotms SARS-CoV-2 in vitro.
Ishimoto ¢ coaBT. MCMONb30BaNM KOMMEPYECKOE Cbipbe
3e/1eHOr0 M YepHOro Yas (NakeTuKM no 2,2 r) NPoU3BOACTBA
Mitsui Norin Co., Ltd (Tokno, inoHKsA), 3KCTparMposanu B
140 mn ropAYen OYULEHHON BOAbl B TeyeHune 15 MWUH u
duNbTPOBaANK Yepes HUTpOLLEeNN003Hble unbTpbl (Merck
Millipore) c¢ anametpom nop 0,2 HM. [n8 OUEHKMK
NPOTUBOBUPYCHON aKTUBHOCTU 3SKCTPAKTbl CMELIMBANU C
npenapatom  MHbeKumoHHoro  SARS-CoV-2  (wTamm
JPN/TY/WK-521) u, nepes HaHeCeHMEM Ha KyabTypy
KNeTok AnuHum VeroE6, cmecu BblgepXKMBanuM nNpu
KOMHaTHOM Temnepatype (25°C) B TeuyeHue pasHoro
BpemeHn — 10 u 30 cek, a Takke 1; 5; 10 nan 30 muH.
lMoKa3aHo, 4YTO MO MWCTeYeHU 2-X CYyTOK aacobuum
cycrneHsmMm 06paboTaHHbIX BUPUOHOB Ha KNETKU, BOAHbIE
3KCTPAKTbl 3€1€HOT0 U YEepPHOro YaA CHUXKAAW BUPYCHbIN
™Tp Ha 5 Ig (npM cpaBHeHUM C  KOHTpOAem
MHOULMPOBAHHBIX K/IETOK), HauMHaA C NepBOM TOYKM
npeaBapuTenbHoi (nepes MHPUUUPOBAHMEM) BbILEPIKKU
cmecu B TeyeHue 10 cek. Takum o6pasom, aBTOPbI
npeanonarator, yTo Hannyne nonndeHosnos B
depmeHTUpoBaHHbIX Anctbsx C. sinensis L., T.e. B YaMHOM
Cblpb€ M, COOTBETCTBEHHO, B YalMHbIX HaMWUTKaX, MOXeT
6bITb AELWEeBbIM U MPUEMIEMbIM CPEACTBOM AR CHUMKEHUA
BMPYCHOM Harpyskun SARS-CoV-2 BO pTy U BepXHUX OTAenax
KEeNy[0YHO-KMLLEYHOIO TPAKTa U AbIXaTeNbHbIX nyTen [52].
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Pestome

Llenb — u3yunTb OUMOKOHTPO/IbHbIE CBOMCTBA LWTaMMOB B. velezensis
BZR 336g u B. velezensis BZR 517 B oTHoWweHUWN Bo3byauTenel ¢pysapmosa
Ha npumepe rpuba Fusarium graminearum W CHWXXEHWA HaKoOMJAeHWA
Ae3okcuHmBaneHona (AOH) u 3eapaneHoHa (3EH) in vitro.

Martepunanbl U metoapl. M3yyeHne TOKCMHOrEHHOCTWU LTamMmoB rpubos
F. graminearum npoBOAMAW HA 3epHe puca M MWeHUUpl, BAUAHUE
6akTepuin wWTammos B. velezensis BZR 336g u B. velezensis BZR 517 Ha pocT
rpuba usyyanu Ha 3epHe MLIEHWULIbI U METOAOM ABOMHBIX KyabTyp. OnbIT
No M3YYEHUIO BAUAHWUA MUOKOM KyNbTypbl M CynepHaTaHTa bGaKkTepui
npoBOAMIN HA 3epHe nweHuubl, cogepkaHne OOH u 3EH B 3epHe
NweHUUbl aHanusuposanu metogamu BIXKX n mmmyHodepmeHTHOro
aHanusa.

Pesynbratbl. O6HapyxeHa crnocobHocTb AByx wWTammoB  rpuba
F. graminearum nNpoAyuUMpPOBaTb BbICOKMIN YPOBEHb MWKOTOKCUMHOB, NpU
3ToMm wTtamm F. graminearum 60318 vmen 60/blIy0 CKOPOCTb pOCTa.
LUtammbl B. velezensis BZR 336g u B. velezensis BZR 517 npogyuupoBanu
9K30MeTabonnTbl AMNONEeNTUAHOW NPUPOAbI U MHIMBMpOoBann pocT rpmba
wtamma F. graminearum 60318. XwupKaa KyabTypa W CcynepHaTaHT
wrammoB B. velezensis BZR 336g u B. velezensis BZR 517 B 3HauuTenbHOM
cTeneHn nopasnann cogepxaHne AOH B 3epHe mweHUUpl in vitro, npu
3ToM coaepkaHue 3EH ocTtaBanock Ha ypoBHe KOHTPOAA.

3aknoueHne. CrnocobHocTb AByX LWTamMmoB 6akTtepuit B. velezensis
BZR 336g u B. velezensis BZR 517 nopgasnatb poct rpuba F. graminearum
60318, a TaKXKe cAepXKuBaTb HAKOMJEHWEe MUKOTOKCMHOB B 3epHe
NweHnLbl in vitro NO3BONAET YTBEPXKAATb, YTO YBEANYEHUE COAepKaHUA
b6akTepuin-aHTaroHucToB B. velezensis BZR 336g u B. velezensis BZR 517 B
MWKpObMOTE nwWeHuLbl MOXeT cnocobcTBoBaTb MOAABJAEHUIO pPOCTa U
BpeAoHOCHOCTU rpuba F. graminearum 60318.

Kniouesblie cnosa

Fusarium graminearum, Bacillus velezensis, ©GWOKOHTPOb,
KyAbTypa, CymnepHaTaHT, /Mnonentuabl, MWKOTOKCHHbI,
HWBa/NIeHO/1, 3eapaieHOH.
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Abstract

Aim — to study the biocontrol properties of B. velezensis BZR 336g and
B. velezensis BZR 517 strains against Fusarium pathogens using the fungus
Fusarium graminearum as an example and to reduce the accumulation of
deoxynivalenol (DON) and zearalenone (ZEN) in vitro.

Materials and Methods. A study of the toxinogenicity of F. graminearum
fungal strains was undertaken on rice and wheat grains and the effect of
B. velezensis BZR 336g and B. velezensis BZR 517 strains on the growth of
the fungus was studied on wheat grains and by the double cultures
method. An experiment to study the effect of a liquid culture and
supernatant of bacteria was carried out on wheat grains and the content
of DON and ZEN in wheat grains was analyzed by HPLC and enzyme
immunoassay.

Results. It was found that two strains of the fungus F. graminearum were
able to produce a high level of mycotoxins, while the strain
F. graminearum 60318 had a higher growth rate. The B. velezensis BZR
336g and B. velezensis BZR 517 strains produced lipopeptide
exometabolites and inhibited the growth of the F. graminearum 60318
strain. in vitro, while the content of ZEN remained at the control level.
Conclusion. The ability of two strains of bacteria B. velezensis BZR 336g
and B. velezensis BZR 517 to suppress the growth of the fungus
F. graminearum 60318, as well as to inhibit the accumulation of
mycotoxins in wheat grain in vitro, suggests that an increase in the content
of antagonist bacteria B. velezensis BZR 336g and B. velezensis BZR 517 in
the wheat microbiota can contribute to the suppression of the growth and
harm of the fungus F. graminearum 60318.

Key Words
Fusarium graminearum, Bacillus velezensis, biocontrol, liquid culture,
supernatant, lipopeptides, mycotoxins, deoxynivalenol, zearalenone.
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BBEAEHUE

dutonatoreHHble rpubbl, NpUHagNexawme K poay
Fusarium, asnatoTca Bo3byamMTenamm ogHux M3 Hanbonee
BPEAOHOCHbIX 60Ne3HeN CenbCKOXO3ANCTBEHHbIX Ky/bTyp
BO Bcem mupe. lNpogyumpyembie rprubOM MUKOTOKCUHDI
UTPalOT BAXKHYIO POAb B BUPY/JEHTHOCTWU, Pa3BUTUM U
obuwem obpase KM3HM TrpubHOro naTtoreHa. Bwuapl
F. graminearum w F. culmorum aBnaoTCcA 0COBEHHO
ryéutenbHbIMM NaToreHammn AAA MesIKO3epPHOBbIX 3/1aKOB,
TaKMX Kak TBepaas MwWeHuLa, OBeC, POXb, AYMEHb U
TPUTUKaNe, BAUAIOT HA CHUXKEHME KOJIMYecTBa M KayecTBa
ypoxasa, a

3arpA3HeHnAa  MUKOTOKCUHaMW,

OCHOBHOW
Hanbonee pacnpocTpa-
HEHHbIMWU U3 KoTopbix aAsnatoTca JOH, 3EH n dymoHM3UHbI
[1; 2].

TaKXe  ABNAKTCA I'IpVILIVIHOVI

MMWKOTOKCUHBI MOTyT HaKanimeBaTbCA B TKaHAX
3/1aKOB M OBOLLEW M CTAaHOBUTLCA OMACHbIMWU ANS KU3HU
WIW  Cepbe3HO HapywaTb 6GuMoNorMyeckne  CUCTEMBI
yesioBEKa W KUBOTHbIX. MHorue TOKCUHbI, TaKue Kak
GYMOHU3UHBI M TpUXOTeLeHbl, TePMOCTabunbHbl U He
MOTYT BbITb AE33aKTUBUPOBAHbI NPU MPUFOTOBAEHUM MULLM.
cnocob

npeaoTBpaTUTb UK

EAMHCTBEHHbIN UCMPaBUTb 3Ty CUTyauulo —
npoun3BoACTBO

MWKOTOKCMHOB B none. M3-3a puUCKOB A4/ 340pOBbA U

MHIMBUpPOBATL

3KOHOMMYECKUX MNOoTepb, CBA3AHHbLIX C MWKOTOKCUHaMW,
npoayuMpyembiMn  pasanyHbiMM Buaamu rpubos popa
Fusarium, cywecTtByeT oOCTpaa HeobxoguMmocTb B
YAYYLIEHUW NOHUMAHUA NPUPOAbI 3TUX GUTONATOreHoB C
Pa3sHbIX TOYEK 3pPeEHMA U AUCLMMAMHAPHBIX noaxonos [3].
MoHATb, Kak rpubOHOW napTHep W3MeHseT cBoi obpas
YKM3HU, YTOObI ACCMMUINPOBATLCA C PACTEHMEM-XO3ANHOM,
OCTaeTCcA C/NOXKHOM 3agayen. Pob MUKOTOKCMHOB B 3TOM
npouecce ele NOMHOCTbIO He M3yyeHa. B KauecTBe mep
KOHTPO/IA MOXHO IM60 NpeAoTBPaTUTb 3arpsA3HeHne, nbo
yaanuTb
3aK/to4aTbCA B XMMUYEcKon Bopbbe MaM Mcnosib3oBaHMMU

3arpAsHUTENN. MpodunakTuka MOXKeT
COPTOB CE/IbCKOXO3ANCTBEHHBIX KY/bTYp, YCTOMUYMBBIX K

rpnbHbIM  MHOEKUMAM U OEeWCTBUID  MUKOTOKCWMHOB.
MpunaratoTca yecuama no BbIBEAEHUIO KYAbTYP, YCTOMUYMBBIX
K rpuby F. graminearum, Ho noka 6e3ycnewHo. bopbba c
Fusarium  spp., OCHOBaHHaA  HAa  MCNONb30BaHWUM
dyHrIMUMA0B, CTana OCHOBHOM MPUYMHON pocTa GpeHoMeHa
PE3UCTEHTHOCTHU [4].
3aTpyAHEHO,

XUMWYECKN CTabUbHbI.

YpaneHue MUWUKOTOKCMHOB
NMOCKO/IbKY BONBLWNHCTBO TaKUX areHToB
CKPUHUHT  BuoTpaHchopmauum
MWKOTOKCUHOB no3Boaun

onucatb Xumun4yeckume

M3MEHEeHWs, KOTopble BAMAIOT Ha  OMONOTMYECKYHD
AdKTMBHOCTb U UMEKT 3HadeHue ANAa MOHUTOPUHra w“
aHanu3a nuuLeBbix NpoayKToB [3]. Buonornyeckme metoapl
60pbbbl NpeanoYTUTENIbHEE, NMOCKO/IbKY OHA MOXET bbb
abdekTnBHOM,
3KoJsiormyeckmn 6esonacHom cTpaternei geTokcmkaumm [5].
Coobuianocb o
OCYLLECTBNATL  Aerpajauuto
KOTOpbIX aspobHble bHakTepun popos Nocardioides,
Devosia, a Takxe aHaspobHble poposB Eubacteria,
Anaerofilum, Collinsella, Bacillus [2]. MoTeHunanom ana
peTokcukaumm [OH obnapatot wrtammbl B. subtilis v
B. lichenformis. mexay

bakTepuen Pseudomonas piscium n3 mMKpobruoma Konoca

cneunduyeckon, HeobpaTumoit 7

cnocobHocTn 6akTepui

MWKOTOKCMHOB,  cpeau

M3yyeHo B3aumopgelicTeune

nweHnupl ¢ pacTeHuit  rpubom

F. graminearum.

NaTOreHHbIMm ana
CeKkpeTtupyemeoie
meTabonuTbl HenocpeAcTBEHHO B/AMAOT HA aAKTUBHOCTb
rpnbHbIX GepmeHTOB, YTO BbI3blBAeT NoAaBAeHME POCTa
rpnboB, BUPYNEHTHOCTU U BUOCUHTE3A MUKOTOKCMHOB [6].

b6akTepuamm

Cheng ¢ coaBTopamu nonyuunu pagsa wrtamma Bacillus,
petokcuumpytowmx  OOH B KYKypy3e,
3aparkeHHbIXx Fusarium. B nateHTe CLUA AOKymeHTanbHO

nweHnue w

noaTBEPKAEHO, YTO HaKTepuanbHbIi M30naT poaa Bacillus
MOXKeT npeobpasosbiBatb JJOH B nnecHeBoW KyKypyse B
MEHee TOKCUYHbIN MPOAYKT [AEe3MOKCUBOMMUTOKCUH [7].
YTBepKaaercs, subtilis  ANSBO1G obnaaaet
buopasnaraembim 3sppekTtom B OTHOweHum 3EH [8].
Cnepyet
rPamnoNoXnUTeNbHbIX
3aKnlovatolmeca B Ux cnocobHoctn aerpaguposaTe AOH
MUCMONb30BaHUA €ro B KayecTBe WCTOYHMKA

yTo B.

OTMETUTb oT/InynA, XapaKTepHble ana

LUITaMMOB 6akTepui,
nytem
yrnepoga. ltamm 6aktepuit B. subtilis ASAG 216 npossnan
cnocobHocTb K gerpagaumm JIOH, 4To MorKeT HbITb CBA3AHO
C BHEKNEeToYHbIMK Benkamu n dpepmeHTaMu cynepHaTaHTa
[9]. Xopowo wu3BecTHO,

pasfnnyHble

yto OakTepun poga Bacillus
npou3BoaAaT QHTUOWMOTMKM M cayxaT
6ronormueckum
¢éuTonaTtoreHbl. M3 pasAMyHbIX  NPOTUBOMMUKPOOHbBIX
coeauHeHu, npoayumpyemblx  Bacillus,
mMnonenTuapl, BKAOYAA UTYPUH, GEHMMUUH U cypdaKTuH,
adpdeKTBHO 6opHOTCA ¢ BONE3HAMM PACTEHUIA U XOPOLLO
U3yYeHbl. npoayLmpyroTca
pasnuuHbimm Bugamu Bacillus — B. subtilis, B. velezensis,
B. amyloliquefaciens [10]. MeTabonuTbl, Nnpoayuupyemble
Bacillus spp., TakxKe MOryT BAMATbL Ha MUKpobHoe
coobuectso pusocdepbl, CO34aBas AHTArOHUCTUYECKYHO
cpefy [ANA NaTOreHoB, WM aKTMBMPOBATb 3aLUMUTHblE
peakumu xo3amnHa [11].

HecmoTtpa  Ha
buonormyeckoi TpaHchopmaLmm
MWKPOOPraHM3mMamMm, MUX NPaKTUYEeCKoe NpUMeHeHue ana
AETOKCUKALMMN NULLEBbIX NPOAYKTOB U KOPMOB OFPaHUYEHO
[12]. PaHee Hamu 6bln10 OO6HapyXeHO, 4YTO LUTaMMbI
6aktepuin B. velezensis BZR 336g u B. velezensis BZR 517
npyv nNepuoguyeckoM KynbTUBMPOBAHUM MPOAYLMPYIOT
LMKANYeCcKue cypdakTUHbI,
UTYPUHBI U GEHTULMHDBI, KOTOPble B 3HAYMTE/IbHOM CTeneHn

areHTom, Haue/sleHHbIM Ha MHOorue

LUKIMYeCcKme

Takue coefnHEHNA

MHOXeCTBO  nybauKkauuin o

MWKOTOKCUHOB

avnonentuabl  CEMeNCTs

obycnaBnnBalOT  aHTUTPUOHYO bakTepuit
[13; 14]. 3T moneKynbl UMmetoT ambudUIbHYO Npupoay M
OeNCTBYIOT, Hapywaa 6uonornyeckne  membpaHHble
CTPYKTYpbl. 9pdeKTMBHOE COBMECTHOE NPOM3BOACTBO BCEX
TPEX  CEMENCTB  ABAseTcs ABHO BbIFOAHbIM, 7
HeyauBUTE/NIBHO, 4YTO  3TO

Hanbosiee aKTUBHbIX M301sTOB bakTepuit poaa Bacillus,

AdKTUBHOCTb

CBOWCTBO  BCTpeyaeTca Yy

NPeACTaBNEHHbIX  Ha KayecTBe areHToB
6uonornyeckoi 6opbbbI [15].

HectabunbHaa 3¢d¢peKkTMBHOCTL OMOKOHTpONA B

pbiHKE B

NnoneBbIX YCIOBUAX OBYCNOBNEHA HELOCTAaTKOM 3HAHWW O
MexaHM3max nosoay
buopaerpagaumm MMKOTOKCMHOB. Bopbba c 3abonesaHuem

OMOKOHTPONIA, 0CcobeHHO no
M HakonseHnem AOH u 3EH c nomouwbto BGMOKOHTPONA
ABNAETCA 3a/JI0fOM ANA MOJIYYEHUA PACTEHUMEBOAYECKOM
npoaykumu, coegun-

HeOTﬂFOUJ,EHHOﬁ XUMUYECKNMU
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HeHNAMN U MUKOTOKCUHAMU, HaHOCAWMNMHU 3HAYUTENbHbIN
Bpes, YeSI0BEKY U }KUBOTHbIM.

Ueno
OMOKOHTPO/IbHbIE  CBOWMCTBA  LWUTaMmMOB  B.
BZR 336g wn B. velezensis BZR 517
BO3byauTeneit ¢ysapuosa Ha npumepe rpuba Fusarium

Hawmx nccneno0BaHui - M3yuunTb
velezensis

B OTHOWeHUn

gmminearum n CHWXeHuna HaKoniaeHwusa
HuBaneHona (AOH) n 3eapaneHoHa (3EH) in vitro.

[e30KCK-

MATEPUA/IbI U METOAbl UCCNEAOBAHUA
O6beKTbl UccneaoBaHNn — lWITaMMbl 6akTepuii B. velezensis
BZR 336g wu B. velezensis BZR 517 w3 6uopecypcHom

konnekumn  (BPK) ®depepanbHOro HayyHOro UeEHTpa
6uonormyeckoit 3awmtbl pactenuit  (OreHY ®HLUB3P)
«lfocypapcTBeHHAsa  KOAMEKUMA  3HTOMOakapudaros u

MWKPOOPraHnM3moB». TecT-06beKTbl — rpUbHbIE LITaMMbI
F. graminearum 60318 u3 «locyfapcTBEHHON KOMMEKLMMU
MWKPOOPraHNM3MOB, TMaTOTEHHbIX ANA PACTEHUH U WX
BpeauTenen» ®reHY BU3P, u F. oxysporum var. orthoceras
BZR - F6 w3 6uopecypcHoi Konnekumm (BPK)
dPepepanbHOro HAyYHOro LEHTPA BUONOTMYECKOW 3alLUTbI
pacteHuii (PreHY ®HLBE3P) «ocyaapcTBeHHaAA KoANeKLms
3HTOMOaKapudaros U MMKpoopraHusamos». NccnenoBaHua
nposoamMnuce B  nabopatopunm  MUKpobMonorMyeckom
3awmTbl pacteHuit SrEHY @PHLB3P ¢ ucnosnb3oBaHuem
MaTepuanbHO-TEXHUYECKON 6a3bl YHUKANbHOW Hay4yHOWM
YCTaHOBKM «TexHOoNOrnyeckas JAWHWUA ONA  NOJyYyeHun
MMKPOBMONOrMYECKUX CPeacTB 3alUTbl PACTEHUI HOBOTO
nokonexua» (https://ckp-rf.ru/usu/671367/).

KynbtnsuposaHue 6akTepuii OCyLLecTBAANOCH HA
ONTMMU3MPOBAHHOW  NuUTaTeNbHOW  cpeae.  Kupgkas
Ky/bTypa Ha OCHOBe WTamMma 0OakTepuii nonyyeHa B
POTaUMOHHBIX LWelKepax-UHKybaTtopax New Brunswick
Scientific Excella E25 B ycnoBuax nepuoaMYEcKOro
KY/bTMBMPOBAHUA. KynbTMBMpOBaHME MpPOBOAMNOCL B
Konbax obbemom 1000 mn (06bem nUTaTeNbHOW cpesbl
300 mn) npu 180 06/muH, +25,0°C u pH 7,0 B TeyeHue
48 yacos.

OnAa  u3yyeHna TOKCMHONpPOAYUMPOBaHWMA rpuba
Fusarium 100 r 3epHa puca WUAM MNWEHULUbl CMeLMnBann ¢
100 mn AauctunnMposaHHoi BoAabl. [ocne ApobHoro
ABTOK/IaBMPOBaHUA B Kaxayto Konby pobasnanu 610ku
F. graminearum 59151 wn F. graminearum 60318, 3atem
NPOBOAWAN CTaLlMOHAPHOE Ky/IbTUBUPOBAHUE B TEMHOTE B
TeyeHue 18 aHelt npu +25°C. [0 OKOHYAHUK BbIpaLLMBaAHUA
0bpasubl  MULENMANbHO-3epHOBOW  BMOMaccbl  aHaNu-
3MpOBaNN Ha CopepKaHMe MUKOTOKCMHOB MeToaoM BIMHKX
[16].

BaKkTepuanbHble 3K30MeTaboNUTbI BbIAENANN NYyTEM
3KCTPaKuMKM 3Tuaauetatom (x.4.) (2:1 v/v) cynepHaTaHTa,
NONIlYyYEeHHOro  nocne  UEHTPUOYTMPOBAHUA  KUAKOW
KynbTypbl  6GakTepuit  Ha ueHTpudpyre 5810R npwu
10 Tbic.06./MMH B TeyeHne 30 MMWH, Ha POTALMOHHOM
werikepe New Brunswick Scientific Excella E25 B TeyeHue
1 4. Nocne pasgeneHva opraHWYeckoW M BOAHOM YacTu
3TMnaueTaT  ynapuBanu  Aocyxa Ha  POTaLUMOHHOM
BaKyymHom ucnaputene IKA RV10 npu temnepatype 40°C.
Cyxoi OCTaTOK pacTBOPA/NM B MWHMMAJIbHOM KO/AMYecTse
aTunauetaTta. [onyyeHHbld pactBop 6bl1  NpoaHa-
NIN3MPOBaH  METOA0M  BOCXOOALWEW  TOHKOC/IOMHOW
xpomatorpadpum (TCX) ¢ MCNONb30BaHNEM KU3eNbreneBbIxX
TCX-nnactmH (TonwmHa cnoa 2 mm) Merck, noasukHas
¢dasa: aTmnayeTaT-asTaHon-soaa 40:15:15, BbicoTa nogbema
pactBoputens 12 cm. TCX-nnacTuHbl  3atem  6bin
npoaHanM3oBaHbl MoA, YyNbTpadMoNeTOBbIM CBETOM MpuU

O/MHe BONHbI 366 HM. BbisiBneHve metabonuTtos cC
QHTUTPUOHON  AKTUBHOCTbIO  MPOBOAMIOCH  METOLOM
6uoastorpadum [17]. MnacTMHbl NPONMUTLIBAZINCL KUAKOM
KapTodebHO-TNOKO3HOW Cpesol U cycneHsuer nponaryn
TECT-Ky/NbTypbl pUTONATOreHHoro rpuba F. oxysporum var.
orthoceras BZR — F6, a 3aTem nomeLlLanncb BO BAAXKHYIO
Kamepy npu Temnepatype 28°C Ha 48 4. Hanuume 30H
MHIMBMpOBaHMA pocTa TecT-rpuba cBUAETENbCTBOBANIO O
NPUCYTCTBUM  aHTUrPUBHbIX ~ mMeTabonnToB, a  MUX
Xpomatorpadumyeckas MOABWMMKHOCTb, BMA W  pasmep
No3BOAMAM [aTb BU3YyasibHYIO OLEHKY WX aKTUBHOCTWU. B
KayecTBe  CTaHOAPTOB  aHTUrPUOBHbLIX  AMNONEnTUAOB
MCMNONb30BaIUCb KOMMEpPYECKMe peakTuBbl GrMpmbl Sigma-
Aldrich cypdakTuH, utypuH A n deHrnumH.

OnA oueHKM OYHIMUMAHOM aKTUBHOCTU KUAKYIO
KynbTypy GakTepuii BHOCWAM B Yalky Metpu no 1,0 mn,
pobasnanm no 9,0 mn oxnaxaeHHon go +37,0 — +40,0°C
arapusoBaHHOW ONTUMM3NPOBAHHOW NUTATE/IbHOM cpeabl U
nocne 3acTbiBaHWA MHOKY/MPOBA/AM MNOBEPXHOCTb Cpesbl

TECT-KyNbTypoit rpunba F. graminearum 60318.
PYHrMUMAOHYIO  aKTUBHOCTb  BaKTepuanbHbIX  WTaMMOB
onpeaenann no CTeneHW pPasBUTUA TeCT-KyNbTypbl B

CpaBHEHWW C KOHTposiem npu TemnepaTtype 26,0°C.
KoHTponb — TecT-kynbTypa rpuba F. graminearum 60318,
NnoceAHHanA Ha arapy3oBaHHYIO cpedy. Y4yeTbl nNpoBoAuau
Ha 5, 10, 15 n 20 cyTKu.

PacyeT WHrMbMposaHua
dopmyne [18]:

rouba nposoguaM Mo

N = (1- (A / B)) x 100%
N — MHrIMBUpPOBaHMe pocTa KONOHUW NaToreHa, %;
A — anMameTp pocTa rpuba B BapUaHTeE C XKUAKOW KynbTypoWn
6aKTepui, cm;
B — amameTp pocTta rpnba B KOHTPOAE, CM.

BavAaHMe  KMAKMX  KyAbTyp  baKTepuit "
KYZbTYpasibHbIX cynepHaTaHTOB Ha npoAyKLM1Io
MWKOTOKCUHOB F. graminearum 60318 Habnwopganu nytem
KYNbTMBMPOBAHUA rpuba COBMECTHO C MCCaeayembiM
LWTammom nnbo cynepHataHTom b6akTepuit. na storo 100 r
300pOBOrO  3epHa NWeHuubl cMewumBann ¢ 10 mn
ANCTUNNINPOBAHHOM BOAbl, APOOHO aBTOK/IAaBMPOBAAU U
CMeLIMBanM € 2 MA KUAKOW KyabTypbl MO0 cynepHaTaHTa
bakTtepuit w“ 1 M cycneHsum  KoHuaui  rpuba
F. graminearum 60318. [na nonyyeHWs CyCneH3uu
KoHuann F. graminearum 60318 muuenunit MHKybuposanm
B cpeae, coaepxalwen 7,5 r KapboKkcMmeTuaLenonossl,
0,5 r NH4NOs, 0,5 r KH,PO4, 0,25 1 MgS0O47H,0 m 0,5 1
OPOKIKEBOro 3KcTpakta B 1000 mn AUCTUAAMPOBAHHOWM
BOAbl B TeyeHue 7 gHer npu 25°C npu BCTPAXMBAHUKU CO
ckopocTbio 150 06/muH [19]. B KOHTpoOsbHON Konbe
XKUOKYIO KyNbTypy WAM CynepHaTaHT HakTepuii 3ameHsam
OUCTUNNNPOBAHHOW BoaoM. Mocne nHKybaumm npu 25°C B
TeyeHne 18 aHeN W BbICYLIMBAHWA COAEPXKUMOE Konb
aHanusnposanun Ha  cogepxkaHne  [OOH n  3EH
MMMyHodepMeHTHbIM meTogom [20]. MoBTOPHOCTL BO BCEX
onbiTax TPEXKPaATHAA, CTaTUCTUYECKYID 06paboTKy AaHHbIX
OCYLLECTBAAAN C UCNONb30BaHMEM CTAHAAPTHbLIX KOMMbIO-
TEePHbIX NporpamMmm u nporpammsl Statistica 13.3.

NONYYEHHbLIE PE3Y/IbTATbI U UX OBCYKAEHUE
U3yyeHUe MOKCUHO2eHe3a u CKopocmu pocma wmammos
2puba F. graminearum

Mpw oueHKe cnocobHoCTM WTammoB rpuba F. graminearum
npoAyuMpoBaTb MMUKOTOKCMHbI  Mbl  WCMOJIb30BaAn B
KayectBe cybcTpaTa 3epHO MIWEHMLbl M 3epHO puca no
pekomeHgaumam KoHoHeHKo T[.M. ¢ coaBTopammn [21]
(puc. 1).
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3

1—F. graminearum 60318, 2 — F. graminearum 59151, 3 — KoHTpoAb (4ncToe 3epHo) / control (clean grains)
PucyHok 1. M3yyeHne TOKCMHOO6PasytoLLero NoTeHLMana WTaMmos rpubos poga Fusarium Ha 3epHe puca
Figure 1. Study of the toxin-forming potential of strains of fungi of the genus Fusarium on rice grains

Ob6HapyxeHo, 4To 0b6a uccregyemblx wWTamma rpuba
obnapatot [,0CTaTOYHO BbICOKUM noTeHUuanom
TOKCMHOMNPOAYLMPOBAHUA KaK B OTHoweHun AOH, Tak m
3EH. AHanu3 TOKCMHOMPOAYUMPOBAHMA Tpuba Ha 3epHe
NWeHNLUbl MOKa3an Ha MOpPAAOK MeHbluee AO0CTOBEpPHOe
copepxkaHne [OH, no cpaBHeHMIO € 3epHOM pwuca.
Konnyectso 3EH Ha 3epHe nweHuLbl 66110 NPUMEPHO Ha
TOM Ke YPOBHE, KaK 1 Ha puce (Tabn. 1). Takum obpasom,
oba aHanusMpyembix WTamma rpuba F. graminearum
npoayumposann JOH n 3EH Ha ypoBHe, gocTaToyHOM ANA
MX WCMONb30BAaHWA B OMbITe NO WUCCAEAOBAHUIO BAUAHUA

KUOKMX  KyNbTyp OGakTepuit Ha pPoOCT U TOKCMHOMPO-
AyunpoBaHue rpuba.

Mexay BapvaHTamu, OTMEYEHHbIMU O4MHAKOBbIMU
6yKBamu, nNpu  CpPaBHEHWW BHYTPU CTONOLOB  HeT
CTaTUCTUYECKM 3HAYUMBbIX Pa3ANYUNI MO KpuTepuio [lyHKaHa
npv ypoBHe BepoATHOCTU 95%.

PesynbTaTbl uccnepoBaHMA NO  onpeaeneHuto
CKOPOCTM  pocTa  rpuba  MNOKasanu, YTo  LWTaMM
F. graminearum 60318 npeBoCXOAMT NO JAaHHOMY
nokasarento wramm F. graminearum 59151, nostomy OH
6bl1 HamMK BbIBPaH ANA NpoBeAeHUs onbITos (puc. 2).

Tabauya 1. TokcMHOObpa3yoLWwan akTMBHOCTb LWUTaMMOB F. graminearum
Table 1. Toxin-forming activity of F. graminearum strains

CoaepraHme MMKOTOKCMHOB, Mr/Kr

LWiramm/Cy6cTpar Content of mycotoxins, mg/kg

Strain/Substrate Puc / Rice MweHunya / Wheat

JOH / DON 3EH / ZEN JIOH / DON 3EH / ZEN

F. graminearum 60318 280,2¢ 32,62 14,00
F. graminearum 59151 360,99 32,42 48,64
KoHTponb / Control 0,22 0,020° 0,9?

39,0°
38,0°
0,020°

(=)

PocT rpuda. cm
=y

Mushroom growth. cm
N

[ B O]

5 10 15 20
Bpems uakyoanmim, cyTkE / Incubation time, days

—o—F, graminearum 60318  —e=F, graminearum 59151

PucyHoK 2. [luHamuMKa pocTa rpmba wrtammos F. graminearum 60318 u F.graminearum 59151
Figure 2. The growth dynamics of the fungus strains F. graminearum 60318 and F. graminearum 59151
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U3yyeHue eausaHuUs 6akmepuli wmammos B. velezensis

BZR 336g u B. velezensis BZR 517 Ha pocm 2puba

wmamma F. graminearum 60318

Baktepumn poaa Bacillus obnagator 6onbwmnm
CeNbCKOX03ANCTBEHHbIM noTeHumanom, npoussoasa
vnonentuabl, KoTopble 0671a43t0T BbICOKOW aKTUBHOCTbIO
npoTMe GUTONATOreHoB. AHTUOYHraNbHAA aKTUBHOCTb
NPOABAAETCA B OCHOBHOM B TPEX CEMENCTBaX LUKANYECKUX
nvnonentnaos: cypdakTuH, UTYPUH U GeHrnumnH. MHorve
nccnesfoBaTennM  NoAYEpPKMBAOT  CMOCOOHOCTb  3TUX
COeAMHEHUIM  CTUMY/IMPOBATb  3aLUUTHbIE  MEXaHW3Mbl
pacteHuii ¥ obpasoBaHMe OWOMNEHOK, 4TO ABAAETCA

K/HOYEBbIM dakTOopOMm ycnewHom
OpraHM3moB, OCYLLLECTBASIOLLMX
¢duTonaToreHos [14].

CnocobHocTb b6akTepuit wTtammoB B. velezensis
BZR 336g u B. velezensis BZR 517 npopgyumpoBaTb
aHTUrpubHble NuMnonenTuabl OBHapyXMBanacb Hamu W
paHee [17]. WccnepnoBaHWe XWAOKUX KynbTyp OakTepwuii
B. velezensis BZR 336g u B. velezensis BZR 517,
NpUMeHAEMbIX B LAaHHOM OMbITe, MOKa3aNo Hanuuve B
cynepHaTaHTe /IMNONEenTUMAO0B, OTHOCALLMXCA MO CBOEW

KO/IOHM3auun
BMOKOHTPO/Ib

CTPYKTYpE K CypdakTUHY, UTYPUHY U GEHIULUHY MAN UX
romonoram (puc. 3).

Surfactin Rf 0,73
g

Iturin Rf 0,23
—

Fengycin Rf 0,14

—

PucyHok 3. bruoasTorpamma metabonutos wrammos B. velezensis BZR 336g (1) n B. velezensis BZR 517 (2)

C TECT-KY/IbTypoit rpuba F. oxysporum var. orthoceras BZR-F6

Figure 3. Bioautogram of metabolites of strains B. velezensis BZR 336g (1) and B. velezensis BZR 517 (2)
with a test culture of the fungus F. oxysporum var. orthoceras BZR-F6

CypdaKTMH  MOXeT BHOCUTb BKAaZ B  NPWU3HaKM,
Heobxoanmble ans sdpdeKkTnBHOM KONOHU3aLmMun
pusocohepbl, TakMe Kak obpasoBaHMe 6MOMNIEHKU U

NOABWMHOCTb  KNeTok. WTypuH wu  deHrvumH, npopy-
uMpyemble 6aKTEPUAMM, UTPAET OCHOBHYIO POAb in Vitro B
3awmTe oT rpubHoro natoreHa. Mbl npeanonaraem, 4To
BMOKOHTPONUPYIOLWAA aKTUBHOCTb OaKTepuit LUTaMMOB
B. velezensis BZR 336g n B. velezensis BZR 517 moxeT

ABNATLCA PE3yNbTaTOM COIIaCOBaHHbIX AeMCTBUIN BCeX Tpex
avnonentuaos. JTO, BEPOATHO, CBUAETE/NIbCTBYET O
BbICOKOM YpOBHE aHTUIPUOBHON aKTUBHOCTM  aHaNU-
31Mpyembix bakTepuii.

MokasaHo, YTo 06a WTamma bakTepuin NoaaBAAOT
pocT rpuba F. graminearum 60318 Kak Ha 3epHe NweHULbI
(puc. 4), Tak M npu WHKYbauum Ha KapTodenbHo-
rNIOKO3HOM arape B ABOMHbIX Ky/ibTypax (puc. 5).

PUcyHOK 4. BivsaHue )unakow KynbTypbl wWtammos B. velezensis BZR 336g v B. velezensis BZR 517

Ha pocT rpmbos F. graminearum 60318 Ha 3epHe NieHuLbl

1 —KoHmMposb (Yucmoe 3epHo); 2 —2pub F. graminearum 60318 6e3 dobaeneHus 6akmepuli;

3 —F. graminearum 60318 + B. velezensis BZR 336g; 4 — F. graminearum 60318 + B. velezensis BZR 517
Figure 4. Effect of liquid culture of B. velezensis BZR 336g and B. velezensis BZR 517

strains on the growth of F. graminearum 60318 fungi on wheat grains

1— control (clean grains); 2 — fungus F. graminearum 60318 without added bacteria;

3 —F. graminearum 60318 + B. velezensis BZR 336g; 4 — F. graminearum 60318 + B. velezensis BZR 517
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1
1 - B. velezensis BZR 336g; 2 — B. velezensis BZR 517; 3 — F. graminearum 60318
PUCYHOK 5. AHTUTpMBHan akTMBHOCTb baKTepuit poaa Bacillus npoTtus wramma F. graminearum 60318
Figure 5. Antifungal activity of bacteria of the genus Bacillus against the strain F. graminearum 60318

Mpy sTom O6Hapy:KeHbl cnegyrowmne 3aKOHOMEPHOCTU B
pocte F. graminearum 60318: cteneHb WHrMOMpOBAHMUA
wTammom B. velezensis BZR 336g Kk 15-m cyTkam 6bina
MakcumasnbHol 48,7%, 3aTem 3TOT MNOKasaTesb MNNaBHO
CHUXKanca n K 20-m cyTkam coctasnsan 46,2% (puc. 6). B

50

Fungus inhibition, %o
S th O th © th O

HurubuposHane rpuba, %
L]

5 -5-

-10

oTHoweHun B. velezensis BZR 517 oTmeuanca CcKauokK
cTeneHn MHrmbuposaHua Ha 10-e CyTKW, 3TOT NokKasaTesb
Bblpoc ¢ -5,7 po 45,0%, 3atem cHU3MACA N K 20-m cyTKam
poctur 42,5%.

45
A
3
3
2
2
1
1

0

10 15 20

Bpewms nHKyOHpoBaHUA, cyTKH / Incubation time, days

B B. velezensis BZR336 g

BB, velezensis BZR 517

PucyHok 6. BavsaHue 6akTepuin utammos B. velezensis BZR 336g u B. velezensis BZR 517

Ha pocT rpmba F. graminearum 60318

Figure 6. Effect of B. velezensis BZR 336g and B. velezensis BZR 517 strains on the growth

of the fungus F. graminearum 60318

Takvm 06pa3om, Nosy4eHHble AaHHbIE NO3BONAOT CAENAT
BblBOA, O BbICOKOM aHTUIPMBHOM noOTeHumane bGakTepwuii
wrammosB B. velezensis BZR 336g u B. velezensis BZR 517.

U3yueHue enusHua 6bakmepuli wumammos B. velezensis

BZR 336g u B. velezensis BZR 517 Ha moKcuHonpo-
dyyuposaHue epuba wmamma F. graminearum 60318
BakTepun n rpubbl nNpeacTaBnaloT coboit ABe OCHOBHblE
rpynnbl PacTUTEIbHOTO MUKPOBMOMA, UX B3aMMOLENCTBMUA
MMEIOT  pellalollee 3HayeHne ana  GopmupoBaHMA
MMKPOBHbIX COOBLLECTB OKPY»KalOLLLE cpeabl U OKasblBalOT
BaXKHOE BJ/IMSIHWE Ha NPUCNOCO6IEHHOCTb, KOMOHU3aLMI0
WAM  naToreHes  B3aMMOAEWCTBYHOWMX  MNApPTHEPOB.
B3aMMOLEeNCTBMA U KOMMYHUKaLMU MexXay bakTepuammn m
rombamum  moryT  6biTb  JOCTUTHYTBI  NOCPEACTBOM
aHTMBMO3a, CUTHANbHbLIX  MOJIEKY/,  MOAY/IMPOBAHMUA

bU3UKO-XMMMYECKON Cpefibl, XeMOTaKcuca, COBMECTHOTO
meTabonusma, cekpeuun 6enka WAM  Oaxe nepeHoca
reHOB, YTO MPUBOAUT K MHOFOYMCAEHHBIM BMONOTMYECKUM
addekTam, KOTOpble BapbUPYIOTCA OT aHTaroHM3Ma A0
coTpygHuyectBa  [6]. CBA3aHHbIM C  pacTeHMAMM,
MUKPOBMOM  CNYKUT  3alLMTHBIM  Gapbepom  MpOTUB
BTOPYKEHMA NaTOreHOB KaK NPAMO, Tak U KOCBEHHO. OAHAKO

Maso 4YTO W3BECTHO O AUHAMUKE MEXMWUKPOBHOoro
B3aMmogencTsMs B MUKpobHom  coobuiectBe. Ha
CEerofHAWHNA  AeHb  WM3BECTHO, YTO  HeKoTopble

MWKPOOPraHM3Mbl M3 Pas/IMYHbIX UCTOYHMKOB, TaKMX KaK
noysa M pacteHusa, obnagatoT CNOCOBHOCTbIO NOAABAATb
pOCT M NpoOAyUMPOBaHME MMUKOTOKCMHOB rpubos posa
Fusarium. CoobLaetcs o ponun baktepuii B buoperpagaunm
[OOH, daKtopa BupyneHTHocTU rpuba F. graminearum, a
Takke 3EH, HecTeponaHOro scTporeHa, BbipabaTbiBaeMOro
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MHOMMMW BUAAMM Fusarium B 3naKax v APYrUX pacTeHUsx.
CywiecTByloT WTamMmMbl 6aKTepuii, cnocobHble TpaHchop-
mupoBatb JOH B 3-keto-AJOH 1 15-auetnn-[10H, a Takxe
3EH B a- 1 B-3eapaneHon. MexaHU3MamM, y4aCTBYHOLLMMMU
B KOHTpoOne ¢dy3apmosa " npoayKumm OOH
MWKPOOPraHM3mMamu, ABNAIOTCA NPOAYKUMA aHTMOUOTUKOB
WM KOHKYPEHLUMA 33 NUTaTeNbHble BewecTsa [22].

B  arposkocuctemax  Haumbonee  OBLWMpPHblE
nccnefoBaHUs B3aMMOALENCTBUA BaKTEpPUasbHbIX areHToB
6MOKOHTpONA TPMBOB COCPesOoTOYEHbl Ha aHTMBMOTUKAX.
CnocobHocTb bakTepuin K gerpagaumm OOH moskeT 6bITb
CBA3aHA C BHEK/IETOYHbIMU MeTabonuTamu B cyrnepHaTaHTe
[23], npyuem mHorne mMccnenoBaTenM OTMEYAsIM B CBOMX
ny6amKaumax pelatoLLyto ponb meTabonutos
AunonentMaHoW  npupogdbl, ocobeHHO  cypdaKTuHa,
UTYPUHA U GEHTULMHA, B YPOBHE aHTUIPUBHOM aKTUBHOCTU
6aktepwuin Bacillus [24; 25]. 3T coeanHEHNA MOTYT BAUATb
TaK)Ke Ha AEKOHTAaMWMHALMIO NPOAYKLUN pacTEHNEBOACTBA
MMKOTOKCMHamu [14]. Hanpumep, 6aktepuu BblgenstoT
AvnonentTuaHble aHTUBMOTUKKM, NPOU3BOAHbIE GEeHasMHa U
apyrve  aHTUrpubHble  meTabonuTbl  ANA NPAMOro
WMHrMbUpoBaHua F. graminearum W TOKCMHOHAKOM/IEHWS.
deHrMumnH, nsBnedeHHolt U3 B. amyloliquefaciens FZBA42,
UTPAET KM3HEHHO BAXKHYH POJib B MHIMBMPOBAHWMM poCTa
ronba F. graminearum, noBpexpas nnasmaTUyeckue
membpaHbl U KNETOYHble CTEHKM W BbI3biBaA rubenb
K/IETOK. deHrnymnH BAUAET Ha MaToreHHoCTb
F. graminearum B pPacTeHWAX, BbI3blBAaeT 3HaYMTe/bHOE

CHUMKEeHWe BUpYNeHTHoCTU rpuba [26]. MuKocybTUAMH,
Yy/leH cemelncTBa WUTYPUHOB, npoayumpyembii B. subtilis
ATCC6633, KoHTposvpyeT 3aboneBaHWe M HaKoMJeHue
MWKOTOKCUHOB, BbI3BaHHbIX F. graminearum 7
F. verticilloides. UtypuH A, deHrMuMH u cypdakTuH u3
B. amyloliquefaciens JCK-12 pencTBytoT BMeCTe, CHWUXKas
BbIXOA4, TpuxoTeyeHoB F. graminearum [27].
BUOKOHTpONMpYIOWAA aKTUBHOCTb baKTepuit  WTamma
Bacillus velezensis RC 218, cBAi3aHHas C ero cnocobHoCTbIo
NpoAyUMpPOBaTb HECKONbKO AMMONEnTUA0B M3 CEMENCTB
cypdakTMHa, GeHrMUMHA U UTYPUHA, CHUXKANA NpoABAEHUE
6onesHn n Hakonnenue AOH [22]. ferpagaumsa ¢akTopos
BUPYNIEHTHOCTU natoreHa H6aKkTepuaAMM WwTamma
B. licheniformis CK1, KoTopas 3aK/to4aeTcs B pacLienieHnm
3EH, asnaeTca Ba*KHOW cTpaterven KOHTpONA
Pa3MHOXEHWA MaToreHa M nocieaylolein KoHTaMMHauMu
MWKOTOKCMHOM NPOAYKTOB pacTeHMeBoAacTsa [28].

Mbl  npoBenM COBMECTHOE  Ky/bTUBMpPOBaHMWE
nonesHbix bakTepuii U3 MUKpPobMOMa KOpHEN MLueHuLbl U
TOKCMHOreHHoro rpuba, 4ytobbl MOHATL PO/b HBakTepuit B
nopasneHumn rPUBHbIX 3abosieBaHN. TecTbl
QHTAarOHWCTUYECKOW  aKTUBHOCTM  KUAKWUX  KyNbTyp U
cynepHaTaHToB HbaKkTepuii wWtammos B. velezensis BZR 336g
n B. velezensis BZR 517 noaTBepAaunuv, Yto pesynbTaTom
QHTAaroHWUCTUYECKOro BAMAHUA Ha rpub cTano TO, 4TO
6aKTepuasbHble LWTaMMbl WMHIMOUMPYIOT HE TONbKO POCT
rouba F. graminearum 60318, HO W nNpoAyKUMIO
MUKOTOKCUHOB (Tabn. 2).

Tabauua 2. BananHue XRuaKowm KynbTypbl U cynepHaTaHTa bakTtepuin poga Bacillus Ha HakonieHMe MUKOTOKCHMHOB,

npoayumpyembix rpubom F. graminearum 60318

Table 2. Effect of liquid culture and supernatant of bacteria of the genus Bacillus on the accumulation of mycotoxins

produced by the fungus F. graminearum 60318

Xunakaa Kynbtypa CynepHaTaHT KoHTponb
BapmaHT F.graminearum Liquid culture Supernatant (uncroe 3epHoO)
i 1 I
Option 60318 BZR336g BZR517  BZR336g  BZR517 contro
(pure grains)

Cp. 3HayeHue [JOH, mr/Kr b ab ab ab ab .
Average value of DON, mg/kg 8,0 37 65 >9 25 0
% nopasnenuns JOH
% DON suppression 0 53,7 18,7 26,2 31,2
Cp. 3HaueHue 3EH, mr/kr a a ) a a b
Average value of ZEN, mg/ke 32,4 32,3 32,9 30,8 32,1 0,10
% nopasneHuns 3EH
% ZEN suppression 0 03 1> 49 0,9 )
Ob6HapyXeHo, 4TO NPU OJHOBPEMEHHOM KY/IbTUBUPOBAHWUU 3AK/TIOMEHUE

rpnba F. graminearum 60318 n 6aKkTepManbHbIX WTAMMOB
B. velezensis BZR 336g u B. velezensis BZR 517 Ha 3epHe
nweHnupl BM3yanbHaA OLEHKa NO3BONAET  BbIABUTL
WHrMbupoBaHMe pocta rpuba, BeEPOATHO, 3a cuyeT
AHTAroHWUCTMYECKOro BAMAHMA BakTepuii (puc. 4). NMokasaHo
TaKXe nogasneHune cnocobHocTM rpuba npoayuMpoBaTb
OOH, ocobeHHO 6akTepuamu wWTamma B. velezensis
BZR 336g. Mpu 3TOM He oTMeyaeTca BAMAHUA BaKkTepuii Ha
HakonsieHne 3EH. CynepHaTaHT XUAKOW  KyAbTypbl
wrammos B. velezensis BZR 336g wn B. velezensis BZR 517
TaKXe OKasblBan BAUAHME Ha HakonsneHune [OOH, uTo,
BEPOATHO, ABnAeTca pesynbTaTom nencreuma
H6aKTepuanbHbix MeTabonuToB. lpu 3TOM cynepHaTaHT
b6akTepuit wtamma B. velezensis BZR 517 B 6onblei
cTeneHW CHWXan cogepkaHuve [OH, uyem wTamma
B. velezensis BZR 336g. Ha copepkaHue 3EH cunbHee
B/IMAN CynepHaTaHT WTamma B. velezensis BZR 336g.

Bbaktepun popga Bacillus moryt 6biTb 3pPEeKTUBHbIMU B
WHIMOMPOBAHMM NMATOrEHOB PACTEHW, TaK KaK OHWU
npoayumpytoT MHOXECTBO NPOTUBOMMKPOBHbIX
COeMHEHWUW, TaKWX KaK TIMaponasbl M BTOPWUYHbIE
MeTabonuTbl, YTO  MNPUBENO K  BbIAENEHUIO U
naeHTUGMKaumm  6ONbLWIOTO  KOAMYEeCTBA  LUTAMMOB,
NoTeHUManbHO CNocobHbIX BUOKOHTPONMPOBATL HONE3HM
pacTeHui. C  TOYKM 3peHuns BUAOB Bacillus,
NPOAYUMPYIOLWMX  NPOTUBOMUKPODBHbIE  MeTabonuThl,
Hanbonee nnogoBuTbiM sBasetcA B. subtilis, 3a Hum
cnepytor B. amyloliquefaciens w B. velezensis [34].
CnocobHocTb bakTepuin  B. velezensis BZR 336g wu
B. velezensis BZR 517 npoayuupoBaTb aHTUrpubHble
MNonNenTuabl, OTHOCALLMECA MO CBOEW CTPYKType K
cypdaKkTUHY, UTYpUHY WM EHMUMUMHY M UX FOMOJIoram,

MOMET  CBMOETENbCTBOBAaTb O  BbICOKOM  YpOBHe
QHTUTPUOHOM  aKTUBHOCTM  aHaNU3UpPyemblx OHaKTepuid.
ObHapykeHa cnocobHocTb LWITaMMOB bakTepuit
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B. velezensis BZR 336g u B. velezensis BZR 517
MHIMBMpoBaTb pocT rpuba F. graminearum 60318, a Takke
CHUXKATb COAEepKaHMe MUKOTOKCMHOB, YTO XapaKTepusyeT
BbICOKMI NOTEHLMAN UX NPUMEHEHUA B KayecTBe areHToB
BMOKOHTPONA TOKCUHOTEHHbIX rpuboB. MHorMe aBToOpPbI
oTMeyatoT, 4to 6OakTtepum poga Bacillus (Hanpumep,
B. amyloliquefaciens, B. subtilis, B. velezensis w
B. vallismortis) o6bnapaot  3bdeKTMBHOW  aHTaro-
HUCTUYECKOW aKTUBHOCTbIO M MOTYT MPUMEHATLCA AR
61OKOHTpONA ¢dy3apno3sHbix rpubos [1]. Mo pesynbTaTam
onbiTa M3yYeHUA BAUAHUA KUAKOU KyAbTypbl GaKTepui
wTammoB B. velezensis BZR 336g w B. velezensis BZR 517
Ha  HAKOMNEHME  MUKOTOKCMHOB rpubom  LTamma
F. graminearum 60318 npwu KynbTUBMPOBAHUW Ha 3epHe
nweHuupl in  vitro MOXHO cAenatb BbIBOA, 4TO
HabnloJaeTcA CyLecTBeHHOe CHUXKeHue coaepykaHna JOH
npv KyNbTUBMPOBaHUM rpuba coBMecTHO ¢ bakTepuei. 1o
cnepyet OTMETUTb OcobeHHO ANnA WwTamma B. velezensis
BZR 336g, Korga copepxaHue [OH ymeHblwaetcs 6onee
yem Ha 50%. CogeprkaHme 3EH ocTaBasocb Ha ypoBHe
KOHTPOAIA (KynbTMBMpOBaHMe rpnba 6e3 Gaktepuit).

LWtammbl  6aKkTepuit  Brevibacillus sp., Bacillus
pumilus, B. amyloliquefaciens, B. subtilis, Sphingomonas un
Streptomyces  sp. wcnonb3ywTca  ana  6opbbbl €
MWKOTOKCUTEHHbIMM BMAAMM Fusarium. OfaHako
601bWNHCTBO 3TUX LITAaMMOB HaueeHbl Ha
F. graminearum, KoTopblii Bbi3blBaeT ¢y3apMo3 3/1aK0B U
npoayumpyet Tonbko AOH [29]. AOH npeactasnset coboi
TpUXoTeueH, coaepxawmin 12,13-anoKcuaHyto  rpynny,
KOTOpas OTBEYAEeT 33 €ro TOKCMYHOCTb — MHrMbupoBaHue
cuHTe3a benka, M obecneymBaeT BUPYNEHTHOCTb rpuba
[30]. Wccnepyembie wTtammbl 6aktepuii B. velezensis
BZR 336g u B. velezensis BZR 517, nopgasaswouwme
copepkaHme [OH u npaktuyeckn He samstowme Ha 3EH,
MOMHO  pPaccMaTpMBaTb B  KayecTBe  MpoAyLEHTOB
abdeKTUBHbIX BUOPYHrMLMAOB NPOTUB F. graminearum.

Takum  06bpasom, BbiABAEHHas  CNOCOBHOCTb
WwTamMmoB bakTepuit B. velezensis BZR 336g u B. velezensis
BZR 517 nHrnbuposatb poct rpuba F. graminearum 60318,
a TaKKe CHwmKaTb cogep)kaHme [OOH xapaKkrepusyer
BbICOKMIA NOTEHLMAN UX NPUMEHEHUA B KayecTBe areHToB
OMOKOHTPONA  TOKCWMHOFEHHbIX  rpuboB.  MonyyeHHble
pe3ynbTaTbl CBUAETENbCTBYIOT O TOM, 4YTO HeobxoamMmo
NnpoBecT  AONO/MHUTENbHblIE  WCCNef0BaHMA  B3aUMO-
OEeNCTBUI, ydacTBylOWMX B aacopbumm u buogerpagaunm
MWMKOTOKCMHOB. BcecTopoHHee MNoHMMaHWe MeXaHWM3MOB,
NeAWMUX B OCHOBE MEXMMUKPOOHbIX B3aMMOLENCTBUI B
pacTMTeNbHOM  MUKpobWome,  NpefocTaBuUT  HOBble
BO3MOXHOCTW NPUMEHEHNA BaKTepuii U NpenapaTos Ha UX
ocHoBe pna 6opbbbl Cc 6onesHAMM U obecnedyeHus
6€e30nNacHOCTM NULLEBBIX NPOAYKTOB.
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Pe3slome

Uenb. BbiABNEHWE TeppUTOPUIN W  aKBATOPUM ANA  BK/IOYEHUA B
pernoHasbHbI  3KOMOTMYECKMI Kapkac r. CeBactonons W BblAesieHue
NPUPOAHbIX AAep Ana obecnevyeHnA penpe3eHTaTMBHOCTM NPUPOAOOXPAHHOM
CETU M 3KONOTMYECKOW CTabUNIbHOCTM pPernoHa.

Martepuan n metoapl. Ha ocHoBe MpoBeAEHHbIX UCCNeAOBaHUIN, aHaNU3a
ApPXMBHbIX U OMY6/IMKOBAHHbBIX MaTEPUAsIOB YTOYHEHA CTPYKTYpa SKOKapKaca,
Kak YacTtu akoceTn Kpbima, paspaboTaHHoi B 2008 r. [ocTpoeHne KapTocxem,
pacyeT niowaan ocobo oxpaHAEMbIX NPUPOAHbIX TEPPUTOPUN U 31EMEHTOB
JKOKapKaca npoBOAWAM C WCMOo/Ab30BaHMem mnporpammbl  QGIS-3.10.10.
MHAeKC NpUpoA0OXPaHHONM 3HAaUYMMOCTM paccumnTbiBanun no O.H0. NypbeBcKux,
npeanoXKeHa rpagauma 3STOro MokasaTtesnd. BbINONHEH CcpaBHUTENbHbIN
aHaN3 COOTHOLLEHUA K/IOYEBbIX TEPPUTOPUIA SKOLLEHTPOB M SKOKOPUAOPOB.

Pe3ynbtatbl. [lpeanorkeHo cos3paHvMe 34 HOBbIX 0CO60 OXpaHAEMbIX
NPUPOAHbLIX TEPPUTOPUIA, MNOKa3aHa WX MPUPOAOOXPAHHAA LEHHOCTb.
YTOUYHEHbl rpaHWUUbl MNPUPOAHbIX Agep M 11 CTPYKTYpPHbIX 3/1EMEHTOB
SKOKapKaca, OXapaKTepu3oBaHa €ro  pPenpes3eHTaTMBHOCTb, YKasaHbl

npobnembl co3gaHuna. ONTMMM3aLmMa NPUPOA0OoXpaHHoM cetn Cesactonona
obecneunT nosbiweHve nnowanm OOMT M 3KOKapKaca, [0NA KOTOPbIX
coctaBut 37,1 n 66% obuiel naowagm ropoaa, COOTBETCTBEHHO. MNpeasioxKeH
KOMMNJIEKC NPUPOLOOXPAHHBIX MEPONPUATUMA ONA OXPaHbl MNONyAAUMKA W
61OTOMNOB PapUTETHBIX BUAOB, 3aHECEHHbIX B KpacHyto KHUry r. Cesactonons.
BbiBogbl. Co3gaHMe  HOBbIX MPUPOAHbIX AZep W ONTUMM3aUUA
npupogooxpaHHoit cetm . Cesactonona obecneunt noanepkaHue
YCTOMYMBOCTM 3KOKAPKAca U 3KONOrMYECcKoM CTabuabHOCTU perMoHa, o4HaKo
He BHECeT CYLLeCTBEHHbIX W3MEHEHWW B  C/OMMBLIYIOCA  paHee
OUCNPOMOPLMIO  M3-32 HEBO3MOXHOCTM CO343HUA  KPYMHbIX  K/KOYEBbIX
TEPPUTOPUI NepBoro nopagka. BHeapeHuMe npoeKkTa 3KOKapKkaca byaer
CnocobcTBOBaTb CHUMKEHUIO CTEMEeHW pucKa noTepu 6uonoruyeckoro u
naHawadTHoro pasHoobpasma pernoHa.

Kniouesble cnoBa
Ocobo oxpaHAemMble NpPUPOAHble TEepPPUTOPUM, IKOJIOTMYECKUI KapKac,
onTummM3auma, buonoruyeckoe pasHoobpasune, KpbIMCKUIA MONYOCTPOB.

© 2022 AsTopbl. 02 Poccuu: 3Kono2us, pazsumue. ITO CTaTbA OTKPLITOrO A4OCTYNa B COOTBETCTBUM C ycnouamu Creative
Commons Attribution License, KoTopas paspellaeT MCNosb30BaHWE, PACNPOCTPAaHEHUE U BOCMPOM3BELEHME Ha NHOOOM
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Abstract

Aim. To identify land and water areas for inclusion in the regional
ecological framework of Sevastopol City and to define the core areas for
ensuring the representative character of the nature protection network
and the ecological stability of the region.

Material and Methods. Based on field surveys, archival and published
data, the structure of the ecological framework of Sevastopol was
specified as a part of the Crimean ecological network, developed in 2008.
A schematic map of the protected areas and ecological framework
elements was developed and calculation of their area carried out using the
QGIS-3.10.10. The index of environmental significance was calculated
according to Guryevskikh and a scale for its gradation was suggested. For
ecological centres and corridors, the ratio of key areas of the first and
second order was analyzed.

Results. The creation of 34 protected areas was proposed and their
conservation value was shown. The boundaries of the core areas and
11 structural elements of the ecological framework were specified, its
representativeness was characterized and problems of its implementation
were discussed. As a result of optimization of the nature protection
network of Sevastopol, the share of the protected areas and ecological
framework of the total area of the city will be increased to 37.1 and 66%,
respectively. A complex of conservational measures has been proposed for
the protection of populations and biotopes of rare species included in the
Red Data Book of Sevastopol.

Conclusions. The creation of new core areas and the optimisation of the
nature conservation network will ensure the maintenance of the
sustainability of the ecological framework and the ecological stability of
the region but will not make significant changes to the previously formed
disproportion due to the impossibility of creating large objects with a high
category of protection. The implementation of the ecological framework
project will help to reduce the risk of losing the biological and landscape
diversity of the region.

Key Words
Protected areas, ecological framework, optimization, biodiversity, Crimean
Peninsula.
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Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work
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BBEAEHUE

Ona  ropoga depepanbHoro  3HadeHua  CeBacTtonosib
XapaKTepHa 0bLWMpPHan ceTb 0CO60 OXPaHAEMbIX NMPUPOAHBIX
Tepputopuii  (OOMT), uyT0  OBYCNOBNAEHO  BbLICOKMM

6uonornyeckum u naHawapTHBIM pasHoobpasMem pernoHa
[1-3]. Mo cocToaHuto Ha 1 aHBapa 2021 r. oHa npeacTasieHa
14 obbeKTaMu PErmoHasbHOrO 3HAYeHWA, B MUX Yucie OOMH
NPUPOAHBIA  MapK, LWeCTb FOCYAAPCTBEHHBIX NPUPOAHBIX
3aKa3HWKOB M CEMb NaMATHUKOB NPUPOAbI, 06LLe NaoLwaabio
25021,7 ra. Oona OOMNT Cesactononsa coctasnfetr 29% ero
TEPPUTOPUM U ABNAETCA OOHON M3 CaMbIX BbICOKUX Cpeau
cybbekToB Poccuiickoit depepauun, BABOE Bbille, Yem B
cpeaHem no ctpaHe [4]. HecmoTps Ha BbICOKYlO CTeneHb
3anoBefaHuA, MpuUpogooxpaHHasa ceTb CeBacTtonona He
ABNIAETCA B MO/IHON Mepe penpe3eHTaTMBHOM W ONTUMasIbHOM,
cpegn pencteytowmx OOMNT npeobnanatoT 06bEKTbI HU3KOM
KaTeropum W He3HauuTes/IbHOW N/IoWaan, B HEKOTOPbIX
NaHAWadTHLIX 30HaX OHM oTcyTcTBYHOT [5-8]. Kpome 3Toro,
MeCTOOBUTaHMA MHOTMX PapuUTETHbIX BUAOB daopbl 1 dayHbl
Haxo4ATcA BHe 3anoBedHbix obbekToB [2; 9-12], a OOMT,
pekomeHZoBaHHbIE paHee A1 COXPaHeHUA BMonormyeckoro
pa3Hoobpasus, B TOM uncie KpbIMCKOro n-08a, 40 cvx Nop He
co3gaHbl [1; 2; 5; 6; 13]. B 2018 r. Hamu paspaboTaH NPOEKT
Cxembl pasBuTUA U pasmelleHnsa nepcnektueHbix OOMT, u3
KOTOPOrO  MHOTME MeponpuATUA N0  PaCLUMPEHU0 U

ONTVMM3ALUMU  NPUPOAOOXPAHHOM  CETM  BK/IOYEHbl B
rocylapCTBEHHYO  Mporpammy  «3KO/MIOMMA M OXpaHa
OKpyKatolwei cpeabl ropopa CeBactonons», COrMacHo

KOTOpOM [0nsa 3anoBegHbix 06bekToB K 2023 r. JOCTUTHET
32,9% nnowaam ropoaa.

OyeBUOHO, YTO ONTUMM3ALMA MPUPOLOOXPAHHOM
cetm fo/mkHa 6a3vMpoBaTbCA Ha KOHUENUMWM 3KOMOTMYECKMX
cetel M 3KOMOTMYECKMX  KApKacoB, KaK  cUCTembl
B3aMMOCBA3AHHbIX MPUPOAHbIX TEPPUTOPUA, 3aALLMLLLEHHBIX

NPUPOLOOXPaHHLIMM  Mepamu,  Kotopasa  obecrnieunsaert
noffepikaHue 3KonorMdeckoro 6GanaHca B pervoHe U
COXpaHeHMe  BCEro  CreKTpa  SKOCUCTEMHbBIX  YCAYT,

NpeaoCcTaBseMbIX 3arnoBegHbiMM  obbekTamu [6; 14-17].
Mogaenn peroHanbHbIX 3KOMOTMYECKUX KApKacoB  YiKe
pa3paboTaHbl 4N MHOTUX cybbekToB Poccuiickolt Peaepaumm
[18; 19]. Ana Kpbimckoro n-osa, B Tom uncine Cesactonons,
NPOEKT 3KOKapKaca (3KoceTn) 6bin npepnoxkeH 8 2008 r.,
BKAKOYatoLWmin 21 skoueHTp 1 20 akokopuaopos [20]. Mommumo
3TOro, OblM MOATOTOB/IEHbI U APYrME CXeMbl 3KOKAPKACOB
KpbiMa, €ro agmuHUCTpaTMBHbLIX paioHoB [6; 21; 22] u
oTAeNbHbIX yyacTKoB . CeBacTonons [9; 23; 24].

AHanu3 onyb/IMKOBaHHbIX M ApPXMBHbIX AAHHBIX,
MaTepranoB Hay4HO-UCCef0BaTeNIbCKMX PAaboT NoKasan, uto
NPOoeKT 3KoKapKaca Kpbima [20] ansa CeBacTonons Hy:Kaaetca
B AOMNO/HEHUWN M YTOYHEHMU, MOCKO/IbKY MEXKAY ONUCaHUEM U
KapTorpaduyeckum  MNpeacTaBNeHnem  ero  3/1eMEeHTOB
MMEIOTCA CYLLLECTBEHHbIE PACXOMKAEHWUA, MHOMME NpUpoAHbIe
1 KBa3uNpupoaHble TEPPUTOPUM, BOAHbIE OObEKTbI OKA3aIMCh
He y4TeHHbIMM. [o3ToMy uesb paboTbl 3akaoyanacb B
BbISIB/IEHUN TEPPUTOPUA U aKBATOPWUMA ANA BK/KOYEHUA B

PErv1oHanbHbIN  3KOIOTMYECKUI  KapKkac r. Cesactonons,
BblAENEHUM  NPUPOAHbIX  Agdep  AnAa  obecnevyeHus
penpe3eHTaTMBHOCTU NpUPOA0OXPaHHOWM cemm n

3KONOrMYeCcKoM CTabmabHOCTU permoHa.

MATEPWUAJIbI U METOAbI

O6wasn nnowaap r. Cesactonons cocrasnaet 107,96 Tbic. ra, B
TOM 4ucne npunerawlowen aksatopum YepHoro mopa —
21,6 TbIC. ra, NPOTAXKEHHOCTb beperoBoit MHUKM — 165,9 Km.
dnopa cocyaucTbix pacteHuit BrkatoYaeT 6onee 1870 BmAaos,
U3 HUX ANA 23 BMAOB YKa3aHO eauHCTBEHHOE MecToobuTaHme
B BocTouHoi EBpone, HU3LWKWe pacTeHus npeacTasieHbl bonee
180 Buaamu, K MakpomuueTam OTHOcuTcA 204 TaKCOHa
[25; 26]. ®ayHa HacuMTbIBaET NO 13 BUAOB MIEKOMUTAIOLMX U
npecmblKatoLwmxca, 4 BMAa 3eMHOBOAHbIX U 244 Bupa nTuy,
[2; 12; 27]. B npubperkHON 30He MOPA U MNPECHOBOAHbLIX
Bogoemax 3apeructpupoBaHo 130 u 30 BMZoB pblbd

cootgeTcTBeHHO [10]. B rpaHuuax ropoga MOAHOCTbIO MM
YaCTUYHO HaxoaATcA 11 CTPYKTYPHbIX 3/1eMEHTOB SKOKapKaca
Kpbima, B TOM unMcie LWECTb 3KONOTMYECKMX LEEHTPOB U NATb
3KOIOTMYECKMX Kopuaopos (puc. 1), HasBaHue M HOMmep
KOTOpPbIX YKa3aHbl no [20].

[na BbIABNEHMA KNHOYEBbIX MPUPOAHbLIX TepPPUTOPUI
aBTOpPamMu 6blIN BbINONHEHbI MapPLIPYTHO-3KCNEANLMOHHbIE
nccneposanma ¢ 2017 no 2020 rr. Mo ux pesynbtatam, C
y4eToM  COBCTBEHHbIX  MaTepuanoB no  ¢aope U
PacTUTENIbHOCTK, [aHHbIX MO apeanam UM buoTtonam
oxpaHaemblx Buaos [11], 6blL1 noarotoBneH nNepeyveHb
nepcnektmBHbix OOIMT. lpwn ero cocTaBAeHUM Y4uUTbIBAAU
onyb6/IMKOBaHHble paHee NpPeaIoXKeHNA MO  PaCLUMPEHUIO
npupogooxpaHHon cem [1; 2; 5; 6; 9, 11-13 wn pgp.].
Kputepuamm LLEHHOCTH 06bEKTOB ABNANNCD
Ma/IOHapYLWEeHHOCTb, TUMUYHOCTb, PEeAKOCTb, YHWUKaNbHOCTb,
Hannunme OMOTONOB  PapUTETHbIX BWUAOB  PAcCTeHUn W
YKMBOTHbIX. leicTytowme u nepcrnektusHble OOMNT, cornacHo
X NPUPOAOOXPAHHOMY 3HayeHuto, OblIM  OTHEeCeHbl K
KAto4yeBbIM Tepputopuam nepsoro (KT1 — rocygapcTBeHHble
NpupoaHble 3aKasHUKM M NpUpoAHbIE MapKM) M BTOPOro
nopaakos (KT2 — namATHMKM Npupoabl).

YTOUHEeHMEe  TPaHWUL,  CTPYKTYPHbIX  31€MEHTOB
perMoHanbHOro  3KONOrMYecKoro  Kapkaca Cesactonons
NPOBOAUIM C YY4ETOM MAKCMMAZIbHOTO OXBaTa apeasios
OXpaHAeMbIX BWAOB, OMOTOMOB KAKOYEBBIX WM PaPUTETHBLIX
BMAOB, MO METOAMKE, KOTOpas WCMo/b30BaHa npu
NOCTPOEHNN 3KoNornYeckon cetu Kpbimckoro n-osa [20; 28].
CHMMKM  BbICOKOrO  paspelleHns Google wu  Yandex,
HaxofsAwmecA B  OTKPbITOM  [OCTyne, coBMelann ¢
NaHAwadTHBIMKU N reonornyeckumm Kaptamu [8; 20; 29] wu
OaHHBIMM  MPUPOAHO-IKONOTMYECKOTO  KapKaca NpoekTa
reHepanbHoro nnaHa CesacTonons (ceBapxuTekTypa.pd).
lpaHuupl cywecteytowmx ob6bekToB OOMT HaHeceHbl B
COOTBETCTBUM C AaHHbIMM Kagactpa P® (pkk.rosreestr.ru)
(pc. 1). B coctaB 3KOLEHTPOB W 3KOKOPWUAOPOB CyLUM
BKIOYA/NIM  MPUPOAHbIE W KBasUMPUPOAHbIE  Y4YacTKu,
Ce/IbCKOXO3ANCTBEHHbIE  3€MJIM  3KCTEHCUMBHOTO  UCMOJb-
30BaHMA, 1eCONOCagKM M Bogoembl (be3 yyeTa Kateropum
3emesb M TUNa NPUPOAONONbL30BaHuA). [na onpegeneHus
rPaHUL, TMAPOIOTUYECKMX U NPUBPEXKHBIX 3SKOKOPUA0POB
MCMNO/b30BaM AaHHbIE O LMPUHE BOAOOXPAHHbIX 30H BOAHbIX
06bEKTOB, KOTOpas coctasnseT ana p. Kava u p. benbbek —
200 m, gna p. YepHaa — 100 m, ona mopckoro nobepexba —
500 m. Mopckue rpaHuLbl KOLLEHTPOB M IKOKOPWMOOPOB
NpOBOAMAN Ha paccTofHMM 1 M 2 KM OT BeperoBow SIMHUK.
MepcneKTMBHble 06BEKTbI NIOWaAb0 MeHee 1 ra HaHeceHbl B
Buge Touek (puc. 1). MocTpoeHwe KapTocxem, pacyeT
NIOWAAM CTPYKTYPHbIX 3/1IEMEHTOB U MX AAep BbINOAHAMM C
1crnonb3osaHnem nporpammbl QGIS-3.10.10 (http://qgis.org).

[Ona snemeHTOB 3KOKapKaca onpefensnn WHAEKC
NPUPOAOOXPaAHHON 3HaYMMOCTH KnsH [30]:
Kn3H (%) = (Sot/San)-100, rae Sot — cymmapHas niowagb
OOMT snemeHTa; San — obwas naowaab snemeHta. Hamm
NpeaNoKeHo YeTblpe YPOBHA NPUPOAOOXPAHHOM 3HAUYMMOCTH
3N1EMEHTOB MO BenmuMHe Kn3H: Huskuii (0-25%), cpegHuii
(26-50%), onTMMmanbHbIi (51-75%) 1 BbicOKUiA (76-100%).

B paboTe ucnonb3oBaHbl Creayrowme YCIoBHbIE
cokpaweHnua: OOMT — ocobo oOxpaHAemasa NpUPOAHan
TeppuTtopua; M3 — rocyaapcTBEHHbINA NPUPOAHbIVA 3aKa3HUK,
MpN — npupogHbit napk, MM — namatHKK npupogpl; NMAK —
npubpexHbIN aKBasbHbIM Komnnekc, PIK — perroHanbHbin
3KONOIMYECKMI KapKac; Kn3H — MHAEKC NpupoaoOXpaHHOWN
3HaummocTn; KT — knoyeBas Tepputopua. HomeHKknaTtypa
Buaos ¢nopbl M dayHbl npuseaeHa no KpacHol KHure
CesacTonons [11].

NONYYEHHbIE PE3Y/IbTATbI U UX OBCYXXAEHUE

Cxema u cmpykmypa P3K

Ha pwucyHke 1 npepctaBneHa KapTa-cXxema CTPYKTYPHbIX
anemeHToB PIK c npupoaHbiMK agpamu (aencTeylowme u
nepcnekTMeHble OOMT), UX onMcaHue NpUBEeLEHO HUKE.
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PucyHok 1. KapTa-cxema perMoHasibHOro 3K0/I0rM4eckoro Kapkaca ropoga Cesacronons
Figure 1. Scheme (map) of the regional ecological framework of Sevastopol

dnemeHTbl PIK. SKon02uyeckue yeHmpei: Xl — CeBactononbcko-baxuncaparickmin npearopHbiid, XIl — 3anagHo-Kpbimckuit (Baitaapckuit)
ropHbiit, XIll — Baxuncapancko-AnTUHCKUIA ropHbiin, XVII — 3anagHo-t0skHobepeskHbIn, XIX — Fepakneiickunii, XX — Aiia-CapblycKuit
NPUMOPCKUIA. IKonozuyeckue Kopudoper: VIII — KaunHckuii, IX — Benbbekckuii, X — YepHopeueHckuit, XVI — KanamuTckMin npuMopcKui,
XVIIK — KO’KHOBepeKHbIVi MPUMOPCKUIA.

[Oeicreytowme OOMT. locydapcmeeHHble npupooHsle 3aKka3HuKu: 1 — byxta Kasauba (23 ra; XIX), 2 — Mbic ®uoneHT (38 ra; XIX),

3 — KapaHbckuii (569 ra; XIX), 4 — Mbic Aita (1377 ra; XIl, XVII, XX), 5 — bagapckuii (21231 ra; Xll, XVII), 6 — Nlacnu (1233 ra; XVII).
Mamamuuku npupoodei: 7 — MAK y mbica Jlyryan (129 ra; XVI1), 8 — MAK y XepcoHeca TaBpuueckoro (61 ra; XVI), 9 — Yiwakosa 6anka

(12 ra; XVI), 10 — Mbic ®uoneHT (6 ra; XIX), 11 — NAK y mbica ®uoneHT (179 ra; XIX), 12 — 3anosegHoe ypounwie «Ckasbl Jlacnm»

(18 ra; XVIl), 13 = MAK y mbica Capbiy (62 ra; XVII, XVIIK, XX). [pupodHeie napku: 14 — Makcumosa fada (84 ra; XIX).

MNepcnektueHble OOMT. MpupodHseie napku: 1 — tOxapuHa 6anka (166 ra; XIX), 2 — PeatoxuHbl BbicoTbl (1206 ra; Xlll, X), 14a — Tepputopus
ans BkAtoueHus B NpM «MakcumoBsa gada» (165 ra; XIX). FfocydapcmeeHHsbie npupodHsie 3aka3Huku: 3 — byxta ConeHas (25 ra; XIX),

4 — byxta Kpyrnas (7 ra; XVI), 5 — CanyH-ropa* (1105 ra; XIX, XVI), 6 — Mnaato MekeH3n* (4507 ra; X, X, IX), 7 — BacceiiH peku Ynna*
(YnnuHckas kotnosuHa) (1008 ra; XIl), 8 — bacceitH pekun Aii-Togopka* (1785 ra; Xll, Xlll), 9 — Fopa MacoopTa (492 ra; Xll, X), 10 — y4acTku
ans skatoueHus 8 MM «MNAK y mbica @uonent» (217 ra; XIX), 11 — Fopa Cnuaua (Acketn)* (945 ra; XlI, XVII), 12 — AKBaTOpWA ANA BKAOYEHUA
B M3 «J/lacnu» (257,27 ra; XX), 33 — Xonm Kanpobepa* (44 ra; Xll). MamamHuku npupodsi: 13 — AkBaTopusa ans srkatodeHms 8 NN «MAK y
mblica. Jlykynn» (627 ra; XVI), 14 — YyacTok nobepexxba mexxay nocenkamu Kaua n NMoanHbl OcmneHko (82 ra; XVI), 15 — Yyactok nobepexbs
mesay nocenkamm Opnoska u Jlobrmoska (73 ra; XVI), 16 — Jlecoctenb y peku Kaua (409 ra; X, VIII), 17 — CeBacTononbckue aybKu

(60 ra; XI), 18 — lecHble maccuBbl y cena BepxHecagosoe (60 ra; Xl, IX), 19 — l'opa Kapa-Tay (149 ra; Xl), 20 — Xonmsb! y cena Muporoska

(96 ra; Xl), 21 — Ay6b1 «CTpakm benbbekan* (0,7 ra; Xl), 22 — ducrawkn y cena Kambiwnabl* (0,2 ra; Xl), 23 — MAK y mbica XepcoHec
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(154 ra; XIX), 24 — ductawkm y 6yxTbl Kpyrnas* (7 ra; XVI), 25 — NAK y mbica Koca CesepHas (294 ra; XVI), 26 — flceHeBas poLua y peku
YepHas (5 ra; X), 27 — Bbicotbl MHKepmaHa (1527 ra; XI), 28 — 3araittaHckan ckana (57 ra; Xl), 29 — Tononb «4epHopeyeHCKuii 4acoBom»
(0,1 ra; X), 30 — YepHopeube (56 ra; X), 31 — Nnatax Nannaca* (0,7 ra; Xll), 32 — Fopa Kedano-Bpucw (94 ra; XVII), 34 — NAK y ropbl Cnunus
(133 ra; XX), 35 — O3epHble gybbi* (0,02 ra; Xll), 36 — AkBaTopua ana BKAtodeHus B MMM «MAK y mbica Capblu» (39 ra; XX, XVIIK),

37 — ducrawka Ha mbice Capbiu* (0,1 ra; XVII), 38 — MosK:KeBenbHUK BbiCOKMiM «MaTpuapx Taspuabi»* (0,1 ra; XVII).

* — 06BEKT, BHECEHHDIM B 3aKkoH CeBactonons (N 544-3C ot 9.09. 2019r.)

Elements of the regional ecological framework. Ecological centres: X| — Sevastopol-Bakhchisaray foothill, XIl - West Crimean (Baydarsky)
mountain, XIll - Bakhchisaray-Yalta mountain, XVIl - West-South coastal, XIX — Heraclean, XX — Aya-Sarych coastal.

Ecological corridors: VIII — Kachinsky, IX — Belbeksky, X — Chernorechensky, XVI — Kalamitsky coastal, XVIIk — South-Coast coastal.
Existing protected areas. State Nature Preserves: 1 — Kazachya Bay (23 ha; XIX), 2 — Cape Fiolent (38 ha; XIX), 3 — Karansky (569 ha; XIX),
4 — Cape Aya (1377 ha; XII, XVII, XX), 5 — Baydarsky (21231 ha; XII, XVII), 6 — Laspi (1233 ha; XVIl). Natural Monuments: 7 — Coastal aquatic
complex near Cape Lukull (129 ha; XVI), 8 — Coastal aquatic complex near Chersonesos Tavricheskiy (61 ha; XVI), 9 — Ushakova Gully

(12 ha; XVI), 10 - Cape Fiolent (6 ha; XIX), 11 — Coastal aquatic complex near Cape Fiolent (179 ha; XIX), 12 — Laspi Rocks protected site
(18 ha; XVIl), 13 — Coastal aquatic complex near Cape Sarych (62 ha; XVII, XVIIk, XX). Nature Parks: 14 — Maksimov’s Dacha (84 ha; XIX).
Prospective protected areas. Nature Parks: 1 — Yukharina Gully (166 ha; XIX), 2 — Fedyukhiny Heights (1206 ha; XIII, X), 14a — Area for
inclusion in Maksimov’s Dacha Nature Park (165 ha; XIX). State Nature Preserves: 3 — Solyonaya Bay (25 ha; XIX), 4 — Kruglaya Bay (7 ha;
XVI), 5 — Mount Sapun* (1105 ha; XIX, XVI), 6 — Plateau Mekenzi * (4507 ha; XI, XllI, IX), 7 — Uppa River basin (Uppinskaya Hollow)*
(1008 ha; Xl1), 8 — Ay-Todorka River basin* (1785 ha; XIl, XIIl), 9 — Mount Gasfort (492 ha; XII, X), 10 — Areas for inclusion in the Coastal
Aquatic Complex near Cape Fiolent Natural Monument (217 ha; XIX), 11 — Mount Spilia (Asketi)* (945 ha; XIl, XVIl), 12 — Marine area for
inclusion in the Laspi State Nature Preserve (257 ha; XX), 33 — Canrober Hill* (44 ha; XII). Natural monuments: 13 — Marine area for
inclusion in the Coastal aquatic complex at Cape Lukull Natural Monument (627 ha; XVI), 14 — Part of the coast between the villages

of Kacha and Polina Osipenko (82 ha; XVI), 15 — Part of the coast between the villages of Orlovka and Lyubimovka (73 ha; XVI),

16 - Forest-steppe near the Kacha River (409 ha; X, VIIl), 17 — Sevastopol Oaks (60 ha; XI), 18 — Woodlands near the village of
Verkhnesadovoe (60 ha; XI, 1X), 19 — Mount Kara-Tau (149 ha; XI), 20 — Hills near the village of Pirogovka (96 ha; Xl),

21 - Guardians of Belbek Oaks* (0.70 ha; XI), 22 — Pistachios near the village of Kamyshly* (0.2 ha; XI), 23 — Coastal aquatic complex near
Cape Chersones (154 ha; XIX), 24 — Pistachios near Kruglaya Bay (7 ha; XVI), 25 — Coastal aquatic complex near Cape Kosa Severnaya
(294 ha; XVI), 26 — Ash-tree grove near Chernaya River (5 ha; X), 27 — Inkerman Heights (1527 ha; Xl), 28 — Zagaytanskaya Rock

(57 ha; Xl), 29 — Chernorechensky Sentinel Poplar (0.1 ha; X), 30 — Chernorechye (56 ha; X), 31 - Pallas Plane Tree* (0.7 ha; Xll),

32 — Mount Kefalo—Vrisi (94 ha; XVII), 34 — Coastal aquatic complex near Mount Spilia (133 ha; XX), 35 — Lake Oaks* (0.02 ha; XII),

36 — Marine area for inclusion in the Coastal Aquatic Complex near Cape Sarych Natural Monument (39 ha; XX, XVIIK),

37 - Pistachio at Cape Sarych* (0.1 ha; XVII), 38 — Patriarch of Taurida Greek Juniper* (0.1 ha; XVII).

* — object included in the Law of Sevastopol N 544-3C ot 9.09. 2019.

CeBacTononbCcKo-baxuncapaicknini NpearopHbI 3KOLLEHTP
(X1) BKntoyaeT 30HanNbHble NaHawadTbl Ay6OBbLIX Necos
3anafHoOM 4YacTu BHewHeW KyacToBoW rpaabl KpbIMCKMX
rop, B rpaHuLax ropoga Haxoaunocb 38% obuen naowanm
aKoueHTpa. B ero coctase OOMNT otcytcTBoBann (puc. 1;
Tabn. 1). B cocTaB 3KOUEHTPA PEKOMEHO0BAHO BK/OYUTL
npupogHble Tepputopum Mpearopba, Xxapakrepusyowmecs

dUTOLLEHOTUYECKMM pasHoobpasuem, " YYacTKM
NEeCOKYNbTYp, B OCHOBHOM W3 Pinus spp., KoTopble
MPakTUYECKM HaTypaau30Ba/MCb W WUMEKT  NPUPO-

[00XpPaHHOEe 3HaYeHMe Kak MecToo0bUTaHMA MHOTUX BUAOB,
B TOM uyucne oxpaHaemblx [12; 20; 26]. Ansa coxpaHeHun
nywnctonyboBbIx necos, HebBONbWKX CTEMHbIX Y4aCTKOB,
pefKonecun ¢ ydvactuem Pistacia mutica v Juniperus
excelsa, npeanoXeHo  co3fdaHue  AecaAtv HOBbIX
3anoBeAHbIX 06bEKTOB. 3TN Mepbl 0becneyaTt nosbilleHue
obuei naowaamn skoueHTpa ¢ 10171 go 11217 ra (Ha 10%
60nblue no cpasHeHuto ¢ 2008 r.) u Kn3H ao 50% (tabn. 1).

3anagHo-KpbiMcKui (Balimapckuit) rOpHbIV
akoueHTp (XII) oxBaTbiBaeT AWNMHCKME FOPHO-NYroBble W
cTenHble naHAwadTbl, a TaKke CcOCHoBble, OGyKoBble WM
ayboBble necHble 30HaNbHble NaHAwadTbl Oro-3anagHoMm
yactu lopHoro Kpbima. OKkono 91% obuwei nnowagm
3KOLLeHTPa HaxoAuaoch B rpaHuuax ropoaa. MNpupoaHbimm
AQpaMu  ABAAKOTCA  KpynHehwwuin B pernoHe M3
«barpapckuit», TN «3anoBegHoe ypounwe «CKanbl
Nacnu», yactb Tepputopum M3 «Msbic Aia» wu M3
«Jlacnu». 3pecb cocpegoToyeHO Hosee  MONOBUHbI
BbICOKOMOXKEBENOBbLIX peakonecnin  Kpbima [2;  31].
MNpeanoreHo ceBepHy U 3anagHylo rpaHMLbl SKOLLEHTPa
nposectn no ospary Ayknep n Ai-ToAOPCKOM AONMHE U
co3gatb cemb OOMT (puc. 1). OTo NpMBEAET K YBENINYEHUIO
naowaam skoueHTpa ¢ 23146 no 25841 ra (Ha 11%), a KnsH
—p0 87% (Tabn. 1).

Baxuncapaicko-ANTUHCKUI ropHbIK aKkoueHTp (XII)
pPacnonoXKeH Ha rpaHuue HXKHODEpEeXKHbIX Cpeau3eMHo-
MOPCKMX N1eCOB, OXpaHe noa/exat ANAMHCKME TOpHO-
NyroBble W CcTenHble NaHAWwadTbl, a TaKXKe COCHOBbIE,
bykoBble M AyboBble necHble 30HafNbHble naHAwadTbl
3anagHoi vactu [nasHol 1 BHyTpeHHel rpag KpbiMcKux
rop, B rpaHuuax ropoga Haxogunocb He 6onee 3,4% obuiei
naowaan sKoueHTpa. B ero coctaB peKomeHLOBaHO
BKNIOUNTb DeiloXMHBbI BbICOTbI, @ Tak»Ke BblcoTbl OpTa-benb,
Y3yH-benb, xpebeT Kapa-baup, KoTopbie paHee BXOAWIM B
3anagHo-KpbiMcKkuii (Banaapckuii) ropHblA 3KOLEHTP. ITO
M3meHeHWe oOyC/I0BNIEHO CXOACTBOM MX Fe0NOrMyYeckoro
CTPOEHMA U pacTuTenbHoro nokposa [29]. MocKonbKy B
coctaBe  3KoueHtpa OOMNT  oTcyTCTBOBANAM,  Hamu
PEKOMEHA0BAHO CO34aHME YeTbipex HOBbIX OOBLEKTOB.
Ob6wan naowaab s3KoueHTpa nosbicutca ¢ 3574 ao 5044 ra,
unu Ha 41%, Kn3H Bo3spacteT go 40% (puc. 1, Tabn. 1).

3anaaHo-H0xkHob6epeKHbIN 3KOLEHTP (xvir)
HaxoAMTCA B 3aMafHOM YacTU HUKHEro NPMMOPCKOro NosAca
IOYKHOTO MAKPOCK/IOHA KpbIMCKMX rop, npegHasHadeH ans
OXpaHbl CPeanM3eMHOMOPCKUX NeCOB U KYCTAapHUKOB, B
rpaHuuax ropofa Haxoaunocb 12% obuwei nnowanm
3KoueHTpa. Ero npupogHbimn apgpamu asnaotca M3
«Nlacnu», N3 «Mbic Aia» n NN «MNAK y m. Capblu», aBa
nocnefHux o6beKTa NpeacTaBneHbl B rPaHULAX IKOLEHTPA
YacTUYHO. B ero coctaB NpeasioeHO BKOUUTL BbICOTbI K

BOCTOKY OT OyxTbl banaknaBckoh (r. KpenocTHas,
r. Kedano-Bpucu). YuutbiBas cyuiecTsytoliMe yrposbl
XO3AWCTBEHHOrO OCBOEHUS TEPPUTOPUU  MPEANOXKEHO

co3gaHne Tpex Hosbix OOMT AnA coXpaHeHWA LLeHHbIX
cybcpean3eMHOMOPCKUX  Komniekcos. Obuwas naowanb
aKoueHTpa yBennumTesa ¢ 2941 ao 3355 ra (Ha 14%), npu
3TOoM 3HauveHue Kn3H nosbicutca ¢ 81 go 93% u craHert
MaKkcumanbHbiM ana PIK Cesactonons (tabn. 1).
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Ta6amua 1. XapaKTepucTrKa CTPYKTYPHbIX 3/1€MEHTOB PermoHasibHOro 3K0I0rMUYeckoro Kapkaca ropoga Cesacronons
Table 1. Characteristics of the structural elements of the regional ecological framework of Sevastopol

Mnowaab OOMNT, ra Kn3H, %
dnemeHT NMnowagpp, ra Protected area size, ha Index of conservation value, %
Element Area, ha CywiecrsytoLas Mnhanupyemasn CyuiecTBytowmnii NnaHupyembiii
Existing Planned Existing Planned
3konoruyeckue ueHTpbl / Ecological centres
Xl 11217 - 5646 - 50
Xl 25841 19641 22609 76 87
Xl 5044 - 2027 - 40
Xvil 3355 2718 3122 81 93
XIX 9181 886 2711 10 30
XX 1966 259 679 13 35
dKonoruyeckue Kopmugopbl / Ecological corridors
Vil 340 - 56 - 16
IX 1380 - 308 - 22
X 1798 1307 1519 73 84
XVI 11307 201 1357 2 12
XVIIk 128 9 19 7 15
Bcero 71557 25022 40053 - -

MpumeyaHus: IkoyeHmpeoi: XI — Cesacmonosnecko-baxyucapalickul npedzopHeili; XIl — 3anadHo-Kpeimckuli (balidapckul) 2opHeil;

Xl — bax4ucapalicko-AnmuHckuli 2opHelli; XVII — 3anadHo-t0xcHobepexcHoili; XIX — Mepaknelickul; XX — Alia-Caper4ckuli npumopcKud.
3kokopudopel: VIII — KayuHckuli IX — benvbekckuli; X — YepHopeueHckul; XVI — Kanamumckuli npumopckul; XVIIK — MpubpexcHolli
tocHobepex Hbil. Homepa u Ha38aHUA 31eMeHMOo8 IKOKAPKAca coomeemcmayom 0603Ha4YeHuUAM Ha puc. 1.

Notes: Ecocentres: XI — Sevastopol-Bakhchisaray foothill; XIl - West Crimean (Baydarsky) mountain; XIll — Bakhchisaray-Yalta mountain;
XVII — West-South Coastal; XIX — Heraclean; XX — Aya-Sarych coastal. Ecocorridors: VIII — Kachinsky; IX — Belbeksky; X — Chernorechensky;
XVI — Kalamitsky coastal; XVIIk — South-Coast Coastal. The designations of the ecological framework elements correspond to those in Fig. 1.

Fepaknencknin npumopckuii akoueHTp (XIX) obecneunsaet
COXpaHeHWe Ccpeam3eMHOMOPCKUX IeCOB U KyCTapHWKOB
npubpeKHOM 30HbI FepaKknenckoro n-oBa c npuaeratoLLen
MOPCKOWM aKBaToOpWel, MNOJIHOCTbIO HAXOAWUTCA B rpaHuLax
r. Cesactonona. K npupogHbim Aagpam OTHOCATCA LWeCTb
OOMNT, Hanbonee KpynHbimK aAsaatoTca M3 «KapaHbCKMit»
u MNpM «MaKkcumoBa gada» (puc. 1). Ana 3Toro sKkoueHTpa
HaMW MPEA/IOKEHO BKAIOYEHUE COXPAHMBLUMXCA BOKPYr
cenntebHOM  30HbI  MPUPOAHBLIX U  KBa3sUMNPUPOLHbIX
TeppUTOpUiA, KoTopble BbIMNONHAOT BAXKHYI0
cpefoobpasyolyto GYHKLMIO, U cO34aHUe LeCTU HOBbIX
oont B palioHe lOxapuHoi, XomyToBOW "
CapaHauHakuHol 6anok, KnuneH-6anku n CanyH-ropsl. Mpu
3Tom 06lWas njowanb 3KoueHTpa Bo3pacTeT ¢ 5820 ao
9181 ra (Ha 58%), a Kn3H — B 3 pasa (Tabn. 1).

Alia-CapbluCKMIt  NPUMOPCKMIA  3KoueHTp  (XX)
pacnonoxKeH Mmexay Mmbicamu banaknasckuit 1M Capbly,
NONHOCTbIO HaxoauTcs B rpaHuuax r. Cesactonons. Ero
NPUPOAHbLIMKN AAPAMM ABNAIOTCA HebobMe MO Naowaam
akBatopum M3 «Mbic Aia» u NN «NAK y m. Capblu».
YuntbiBaa  BbICOKYHO  MPUPOAOOXPAHHYI  LLEHHOCTb
npubpekHOM 30HbI 3anagHoi 4Yactu HOkHoro 6Gepera
Kpbima [13; 32-34], Hamu peKOMeHAOBAHO CcO34aHue
oaHoro NN u ysennueHune nnowaam akeatopuii asyx OONT
(puc. 1). Mpu 3TOm 06LWaA NAOWAAb SKOLEHTPA YBENINYUTCA
c 1788 no 1966 ra (Ha 10%), a 3HayeHune Kn3H — B 2,5 pasa
(Tabn. 1).

KaumMHckuin  ruaponormyecknin  akokopugop (VIII)
coefiMHAET 3KOLLEHTPbl TOPHOro M npearopHoro Kpbima c
KanaMuUTCKMM 3KOpUO0POM, PacnonoXKeH BAONb pycna
p. Kaua. B rpaHuuax ropoga Haxoaunocb okono 10%
obuwer naowaan  3KOKOpMAOpa, MNpuUpoaHble  Appa
OTCYTCTBOBaNW. B coCTaB aKoKopMAopa Hamu NPeanosKeHo
BKNIOUYMTb COXPAHMBLUMECA NPUPOLHbIE TEPPUTOPUU BAONb

pycna, Bo4OEMbI YCTbeBOM 30HbI U co3aaTh M «JlecocTenb
y p. Kaua». Mocne wusmeHeHua KOHUrypauumn rpaHul,
obuan naowaab SKOKOpUAOPa NOBLICUTCA HE3HAYUTEIBHO
— ¢ 338 go 340 ra (meHee yem Ha 1%), Toraa Kak 3HayeHue
Kn3H — o 16% (tabn. 1).

BbenbbeKckuii ruaponormyeckuii akokopugop (IX)
obbeanHaeT KanamuTckuit  sKokopuaop ¢ 3anagHo-
KpbIMCKMM FOpHbIM 3KOLLEHTPOM, NPOTAHY/ICA BAO/b pycaa
p. benbbek (puc. 1). B rpaHuLax ropoga Haxoaunocb 35%
obuwei naowaan sKokopugopa. B coctase skokopuaopa
OOINT oTcyTcTBOBANMU, NO3TOMY PEKOMEHAO0BAHO cOo3AaHue
Tpex 3anoBefHblX O6BEKTOB ANA  OXPaHbl  LEHHbIX
NPUPOAHbLIX KOMMNEKCOB M N1eCOCTeNHbIX NaHAWapToB Ha
CeBEPHbIX CKAOHAx nnato MekeHsu [10; 11; 23]. B uenom,
obwan nnaowanb 3KoKopuaopa ysennumutca c¢ 1034 po
1380 ra (Ha 33%), a 3HayeHwue Kn3H cocTasut 22% (Tabn. 1).

YepHOpPEYEHCKUI TMAPONOTUYECKUIA IKOKOPUA0P
(X) pacnonoxkeH BAONb AOAUMHBI p. YepHas, obbeauHsaeT
KanamuTcknin  npumMopckuii  skokopuaop ¢ 3anagHo-
Kpbimckum  (Baligapckum) ropHbim 1 CeBaCTOMObCKO-
Baxuncapaickum npesropHbIM SKOLLEHTPamMu. IKOKopUaop
MOJIHOCTBIO HAXOAMUTCA B FPaHMLAX rOpoAa, BKAKOYAET YacTb
Tepputopun M3 «baipgapckniny. CunbHo npeobpa-
30BaHHble TEPPUTOPUM B  HUNKHEM TEYEHUU PEKMU
npesnoXKeHo BbIBECTM W3  cocTaBa 3KoKopugopa (3a
UCKNloYeHnem BOA0OXPaHHOM 30Hbl), a ana
COXPAHMBLUMXCA TUMWUYHBIX [OAUHHBIX U MNPUPYCAOBbIX
KOMMNNEKCOB PeKoOMeHA0BaHO co3gaHue wectn OONT. C
M3MEeHeHWeM KOHOWrypauuu rpaHuL, SKOKopuaopa ero
o6wasn naowagb ymeHbolumtca ¢ 2600 go 1798 ra (Ha 31%),
Torga Kak KnsH gocturHet 84% (Tabn. 1).

KanamuTcKuMit  NpUMMOPCKUI  3KoKopuaop  (XVI)
BKNIOYAET NPUBPEXKHYI0 aKBaTopuio, NASXKU U beperosoi
Kamd oT M. MaHraHapu o M. JIYKyas, a TaKKe y4yacTKu
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paBHUHbI  AIbBMMHCKOMW  HU3MEHHOCTM,  0bbeguHAs
TapXxaHKYTCKMI U Tepakneicknin aKoueHTpbl. B rpaHuuax
ropoga Haxoamnocb 39% obLielt NaowWwaan SKOKopuaopa, B
ero coctaBe npeobnagann cenutebHasa 30Ha M 3eman
cenbxo3HasHayeHun. [pUpoaHbIMM  A4pamKu  ABAAKOTCA
nn «MNAK y mbica Jlykynn», «MNAK y XepcoHeca
TaBpuueckoro» un «YwaKkosa banka». B nocnegHve roapl
Habnopaetca MHTEHCUPUKaLmA X03AUCTBEHHOM
[eATeNnbHOCTH,  f06blda  MUHepanbHbIX  PECYPCOB,
3aCTpoOiKa TEppUTOPUM, YTO NPUBOAMUT K PaspyLUEHUIo
NPUMOPCKMX 6MOTOMOB, B TOM umuc/ie oxpaHsaembix [13].
Ona  coxpaHeHus 6uonorMyeckoro W  naHAWwadTHOro
pa3HoObpa3nsa NpPUOPEKHOM 3KOCUCTEMbBI MPEen/IoKEHO
co3faHue wectn Hoebix OOMT (puc. 1). U3-3a uckntoueHusn
3HauMTesIbHO  MNpeobpa3oBaHHbIX  y4acTkos,  obLan
naowaab sKkokopuaopa cokpatutca ¢ 13434 po 11307 ra
(Ha 20%), Toraa Kak KnsH nosbicuTca B 6 pas (Taba. 1).

MpubpeKHbIN toxkHOBepeHbI s3kokopuaop (XVIIK)
3aHMMaeT 4YacTb akBaTopuu oT m. Capbiy go 6. Tecennm.
MeHee 1% naowwaan 3KOKOPUAOPA HAXOAMUTCA B rpaHMLAX
ropoga. Ero npupogHbiM Agpom ABAAETCA akBaTopusA
NN «MNAK y m. Capbiy». PeKomeHA0BaHO pacluMpeHue
rPaHUL,  OXpaHAemol  aKBaTopwuu, NMOCKO/MbKY B
npubpekHon aKocucteme OOMMHUPYIOT ~ [OHHble
6MOoLLEHO3bl KNHOYEBbIX M OXpaHsAemMbix BMAoB [32]. 3To
obecneynT nosbiweHne Kn3H aKoKopuaopa Basoe (puc. 1,
Tabn. 1).

Onmumu3zayua cmpykmypel OOINT

Ona  paga  [edcTBylOWMX OOBEKTOB  PeKOMEeHA0BaHO
yBe/IMYEHNE MX NAOWaam: BKAOYeHue aksaTopuu B I3
«Macnun», NN «MNAK y m. Capbiu» n «MAK y m. Jlykynn»,
Tepputopun u akeatopum B MMM «MNAK y m. duoneHT»
(puc. 1). MNpepnaraemble U3mMeHeHUs obecneyaT oxpaHy
KNtoYeBbIX OMOLEHO30B U MONYNAUUA BUO0B, UMEIOLLMUX
BbICOKMI OXpaHHbI cTatyc [5; 6; 13; 35]. Kpome 3Tux

06bEKTOB, uenecoobpasHo 3anoseaatb YyacTb
lepaknelickoro nniato, BKkAoume ero B Mpll «MaKcumoBa
Aava», ANA  noAdepKaHua  obLiero  3K0/J0rM4eckoro

6anaHca cenntebHOM 30HbI [36].

BbligeneHo 34 HOBbIX NPUPOAHbLIX A4pa, CO34aHue
KOTOpPbIX HanpaBAeHO Ha NOBbILEHNE penpe3eHTaTUBHOCTH
NPUPOAOOXPAHHOM CeTM perMoHa W  nogpepkaHue
yctonumBocT PIK. U3 HMx 13 0OBEKTOB y¥Ke Mnoayunam
npeaBapuTesibHbIA OXPaHHbIN cTaTyc — wecTb M3 n cemb
NN (puc. 1). BONbWMHCTBO 3TMX OOBEKTOB OTHOCATCA K
MasIoNNoWaaHbIM, YTO CHUMKAET MX cpefoobpasytowee m
3KOoCUCTEMHOEe 3HayeHue. Cpegm OCTa/IbHbIX
nepcnekTuBHbix OOMT Kk KT1 oTHocaTca Mpll «PentoxuHbl
BbicOTbI» M «HOxapuHa Hanka», a Takke [M3 «lopa
lfacoopTa», «byxta ConeHaa» u «byxta Kpyrnas»,
nNpUpPoA0OoXpaHHan LLeHHOCTb KOTOpbIX 6bina
nogTeepKaeHa paHee [1; 6; 9; 13; 37]. Ona oxpaHbl
npupoaHbix naHawadTos Npearopbs, MacCMBOB XBOMHbIX U
LUMPOKOJIUCTBEHHBIX N1€COB, PACTUTENbHbIX TPYNNUPOBOK
MefioBbIX  CK/IOHOB  MpegycMoTpeHo  co3gaHue [,
OTHeceHHbIX K KT2, Ana KOTOpbIX BO3MOXHO BblAeneHune
OXpPaHHBbIX 30H («JlecocTenb y p. Kaya», «CeBacTononbckue
aybkun», «JlecHble maccuBbl y c. BepxHecagoBoe», «lopa
Kapa-Tay», «Xonmbl y cena lNuporosBka», «lopa Kedano-
Bpucu», «3araiTaHckas ckana», «BbicoTbl MHKepmaHa»,
«flceHeBaa powa y p. YepHaa», «YepHopeube»).
MpubpexHble coobliectBa € yd4acTMEM CTEHOTOMHbIX
BMAOB, KOTOpble He Bblnn npeacTaBaeHbl B AEWCTBYIOLWNX
OOMNT, peKomeHAoBaHO oxpaHATb B [N «Y4yacToK

nobepexba mexgy noc. Kaya u noc. M. OcuneHko» u
«YyacTok nobepexba Mmexay noc. OpnoBka U
NlobumoBKa». YunTbiBaa buonormyeckoe n naHawadTtHoe
pasHoobpasme npuUOpPEXkHbIX AKBATOPWUIN, 3HAYUTE/IbHbIE
3anacbl K/KYEBbIX W OXpPaHAEMbIX BWAOB MaKpodUTOB,
BbICOKUM YpOBEHb YKU3HEHHOrO COCTOAHMA nx
LeHononynAuMii, NpeasioXKeHo co3gaHue MAPONOrMYECcKUX
MNN: «MAK y mbica XepcoHec», «MAK y r. Cnnana» n «MAKy
mbica Koca CesepHan» [1; 5; 6; 13]. CneagyeT OTMETUTb, YTO
ueneHanpasneHHoe  pacwupeHune cetm  OONT ¢
BK/IIOYEHMEM Yy4acTKOB ¢ BMoTONaMu BMAOB, HaXOAAWMXCA
nofA, yrpo3on UCcYe3HOBEHUSA, ABAAETCA MPU3HAHHBIM ANA

CcOXpaHeHuss  6Mopa3HoObpa3MsA, BKAOYAA  MOPCKUe
akeaTopuu [38; 39].

AHanu3 NpupodooxpaHHol yeHHocmu u
penpezeHmamusHocmu P3K

Mpn peanusaumMm NpPeaioXeHun No  ONTMMMU3ALUU

NPUPOA0OXPaHHON ceTn oblan naowaab NpeaaoXKeHHbIX
K 3anoBefaHUIO TEeppUTOPUIA U aKBATOPWUIA  COCTABUT
15031 ra, ana gencreyowmx oObEKTOB OHa BO3pacTeT Ha
1305 ra (Ha 5%). Mpu aTom cymmapHasa naowagb OOMT
pocturHet 40053 ra, ux gonAa coctasut 56% naowaan PIK
n 37,1% nnowaan ropoga. O6was naowaap P3IK
yBennuntca ¢ 64,3 po 71,6 toic. ra (Ha 11% no cpaBHeHUIo C
2008 r.), u npesbicUT 66% naowaau ropoga (67 n 63%
TEPPUTOPUM M aKBATOPWUM, COOTBETCTBEHHO). BKawoueHue
LeHHbIX MPUPOAHbIX KOMMJIEKCOB, HE YYTEHHbIX paHee K
BblAeNieHWe HOBbIX MPUPOAHbIX Adep B CTpykType P3K

HanpaeneHo Ha obecneyeHne penpe3eHTaTUBHOCTU
NpUPOA0OXPaHHOM CeTH.
B HacTosee BpemMs YypoBeHb 3anoBefaHusA

CTPYKTYpHbIX anemeHToB P3K cywecTtBeHHO pasnnyaercs,
ToNbko  18% uMmeloT  BbiCOKMI  KnsH  (Tabn. 1).
dopmmposaHme HoBbix OOMT npuBeaeT K NOBbIEHWUIO
3Ha4YeHUM Kn3H MHOMMX 31IEMEHTOB B HECKOIbKO pa3. Ans
3KOLLEHTPOB C HU3KMM Kn3H 3TOT MOKasaTe/Nb yBENIUYUTCA
[0 CpefHero ypoBHA, TOrAa Kak A1 9KOKOPUAOPOB ero
3HaYeHMA OCTaHYTCA HU3KMMK (Tabn. 1), 3a UcKoYeHnem X
3KOKOpMAopa, YpoBeHb 3aMoBeJaHNA KOTOPOro N3MEHNTCA
OT ONTMMANbHOIO A0 BbICOKOro. Mo mHeHuto B.b. MunxHo
[40], yunTbiBan GyHKUMOHANBHYIO POb 3KOKOPMAOPOB, UM
MOXHO npugasatb crtatyc OOMNT pna  3awmTsl  OT
QHTPONOreHHOW HarpysKku 1 Apyrmx HeraTmeHbIX GaKTOPOB.

Ha pucyHke 2 npeactaBneHbl AaHHble MO
M3MEHEHUIO MJIOWAAN CYLLECTBYHOLMX U NEPCNEKTUBHbIX
NPUPOAHbLIX AAEP PA3HON NPUPOLOOXPAHHOMN 3HAYMMOCTU.
Tak, Ha gonto KT1 6yget npuxoantbesa 31 n 40% nnowaam
XI v XIll akoueHTpoB, cootsetcTBeHHO. [lona KT1 B Xl
aKoueHTpe pocturHeTr 87,4% ero nnowaan, a 8 XVIl —
89,7%, uTOo byAeT MaKCMMaNbHbIM 3HaYyeHWeM ANA BCex
anemeHTOB PIK. 3HaunTenbHoe yBennyeHume naowagm KTl
ona  IX sKokopugopa M XX 3KOUeHTpa npuBedeT K
nosbiweHuto Mx goan o 19,8 u 23,7% obuwel naowaam
3TUX  3NEeMeHTOB,  COOTBeTCcTBEHHO. Kpome  TOrO,
CyLLeCTBEHHO BO3pacTeT NpPUpPoJ0OoXpaHHoe 3HadeHue VI,
IX, XVIlk 3KOKOpPWAOPOB, rAe MPUPOLAHBIMK AApPaMu
agnaTcA  ToMbKO  KT2.  Hecmotpa Ha TO, 4TO
npupoaooxpaHHaa 3HaummocTtb KT2 no cpaBHeHuto ¢ KT1
HUXe, OHM obecneunBaloT ycToMuMBOE  GYHKUMOHMU-
poBaHMe U CTPYKTypHble cBA3K 3nemeHToB P3K (puc. 2). B
uenom, Ha pgonto KT1 n KT2 6yaet npuxoantbes 50 1 6%
naowaan P3K, wam 33 u 4% nnowapgm ropoaa,
COOTBETCTBEHHO.
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PUCYHOK 2. M3meHeHMe 40K CyLecTBYOWMX U nepcnekTuaHbix OOMT (KAtoueBble TEPPUTOPUM NEPBOro
1 BTOpOro nopagka, KT1 n KT2) B CTPYKTYPHbIX 3/1eMeHTax perMoHabHOro 3K00MMYecKoro Kapkaca

ropoga Cesactonons (B8 % ux naow,aam)

Figure 2. Change in area percentage of existing and prospective protected areas (Key Areas of first and
second order, KA1 and KA2) in structural elements of the regional ecological framework of Sevastopol City

Co3paHne HOBbIX OOBEKTOB HAMpaBNeHO Ha OXpaHy
nonynsaunin Tex papuTeTHbIX BUAOB, KOTOPblE MO AaHHbIM
KpacHoit KHurmu r. Cesactonons [11] BcTpeuatoTcs BHe
aevicteytowmx OONT, HO pacnpocTpaHeHbl B rpaHMLAax BCex
anemeHToB P3K. Tak, mecTtoobuTaHMa OKoslio Tpetu
KPAaCHOKHUHbIX BWAOB HE OTMEYeHbl B 3anoBefHbIX
obbeKTax, M [0 MNONOBWHbI NpeacTaBuTesiell BOCbMM
KPYMHbIX TaKCOHOB 3alUMUEeHbl AWWb B YacTM apeana
(Tabn. 2). Hanpumep, Pinus brutia var. pityus oxpaHseTca B
M3 «Mbic Aa», XOTA ee pacnpoCTpaHeHMe B rpaHuLax
CeBacTonons 3HauuTeNbHO wWKUpe. MHOrMe CTEHOTOMHblE
BUAbI COCYAMUCTbIX pacteHuid (Eryngium maritimum, Cakile
maritima, Calystegia soldanella, Raphanus maritimus,
Schoenoplectus hippolyti n ap.) He npeacTasneHsl 8 OOMMT,

UAn He obecneyeHbl oxpaHoit B nonHoin mepe (Cladium
mariscus, Plantago coronopus, Crambe maritima, Iris
pseudacorus, Crepis purpurea), cpeam HUX
y3KopervoHasnbHble aHAeMunKkM Kpoima (Trinia biebersteinii,
Bellevalia lipskyi). K HanmeHee 3aWMLLEHHbBIM
npeacTaBuTeNsiM dayHbl oTHOCATCA BCe BUAbI
38MHOBOAHbBIX, M ToAbKo 36 BMAO0B NTUL M 33% — pblb
oxpaHsatotca 8 OOMNT. Mpu 3Tom B 3anoBeAHbIX 06beKTax He
npeactasneHbl  pblbbl-aHAEMUKM  KpbIMCKOro  n-0Ba,
obuTalowme B peKkax u Apyrux NpecHoBOAHbIX BOAOEMAX, a
TaKXe BMAbl NTUL, MMEIOLLME BbICOKMIN MeXAYHapOAHbIN
OXpaHHbI CTaTyc W 3aHeceHHble B KpacHyl KHuUry
r. Cesactonona Oxyura leucocephala, Falco cherrug,
Burhinus oedicnemus [11].

Tabauua 2. OxpaHAaeMble BUAbI U UX NpeacTasneHHocTb 8 OONT r. CeBactonona
Table 2. Protected species and their representation in the protected areas of Sevastopol City

pynnbi
Taxonomic groups

Obuwee
Konuuecrso Bugos*
Total number of species

MNpeactaBneHHOCTb BUA0B B OONT**
Number of species
in the protected areas

1* 2 3
Cocypuctble pactenun / Vascular plants 176 157 19 24
Bogopocau / Algae 11 8 3 8
Fpubbi / Fungi 19 11 4 4
Konbuatblie uepsu / Annelids 4 4 0 2
YneHucroHorue / Arthropods 108 79 29 60
Monntockm / Mollusks 10 7 3 6
Pbi6bi1 / Fishes 18 12 6 12
3emHoBogHble / Amphibians 2 2 0 2
Mpecmbikatowmecs / Reptiles 10 9 1 6
Atuybi / Birds 11 7 4 5
MnekonuTtatowme / Mammals 14 11 3 8

MpumeyaHua: * — no daHHbIM KpacHoli kHuau 2opoda Cesacmonons [11]; **1 — ece nokanumemer 8 OOMT;

2 — 8ce nokanumemsoi eHe OO[T; 3 —4yacme nokanumemos 8 OO[T

Notes: * — according to the Red Data Book of Sevastopol [11]; **1 — all localities are in protected areas;
2 —all localities are outside protected areas; 3 —some localities are in protected areas

Ocob0o LEeHHOCTbIO XapaKTepMU3ytoTCA JeCHble MacCuBbI
pernoHa, OHM OTHECEHbI K KaTeropum 3alUMTHbIX, 3 3aHATbIe
MMM YHaCTKM — K «3eMJIAM HacCe/IeHHbIX MYHKTOBY», YacTb
IecoB He MocTaB/ieHa Ha KagacTpoBbliit yyeT [41]. Kpome
Toro, B rpaHmuyax OOMT HaxoguTcA MeHee MOMOBUHbI UX

naowaan (43,5%). Ocoboe 3HauyeHMe WMmeeT oOXxpaHa
BbICOKOMOKKEBENOBbIX peakonecuii 13-33 nX
YHUYTOXKEHUA W Aerpajauum  BCNeACTBME  3aCTPOMKM

TEPPUTOPUI N BO3POCLLEN peKpeauMoHHOW Harpysku [11].
Mpu co3gaHum Hoebix OOMT Ha banaknaBCKUX BbICOTAX,
r. Cnuava v r. Facoopta ByayT obecneyeHbl OXpPaHOU MUX
Hanbonee KpynHble maccusbl B XII n XVII skoueHTpax [1; 5;
9; 12]. dopmupoBaHMe HOBbIX 06bekToB B Xl M Xlll
3KOLEHTPaxX MNO3BOAMUT 3alMTUTb pa3Hoobpasue secHbIX
dopmaumii  NPUPOAHLIX  KOMMNAEKCOB  BHewHen u
BHyTpeHHUx rpag [6]. Ans XIX skoueHTpa, rpaHUyalLero ¢
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cenutebHom 30HOMN, co3sgaHue oont bypet
cnocobcTBoBaTb COXpaHeHWo daopucTuyeckoro (noutm
30% BMAOB COCYAUCTbIX pacteHuit daopbl Kpbima)
duTOLEHOTUYECKOTO  pa3HoObpasusa, 6Huotonos oxpa-
HAeMbIX BUA0B, akBa/ibHbIX KomnaeKkcos [9; 11-13; 32].

MpeaycmoTpeHHoe pacwupeHue cetn OOMNT B
rpaHULax rMOPONOTMYECcKUX 3Kokopuaopos (puc. 1)
MOBbLICUT MPUPOJOOXPAHHYIO 3HAYMMOCTb WM obecneunt
COXpaHeHWe WX 3KONOrnYeckux OyHKuun. PopmmposaHme
menkonnowaaHbix OOMNT B gonnHax p. YepHasa, p. Kaua un
p. benbbek byaeT MMeTb 3HAYeHUe A1Aa OXPaHbl TUMUYHbIX
OONIMHHBIX U NPUPYCNOBbIX J1€COB, BUOTONOB PapPUTETHBIX
BMAOB pacTeHuin (lris pseudacorus) w HaceKoMbIX
(Therioplectes tricolor, Zygaena laeta, Hemaris croatica),
repnetodayHsl (Pseudopus apodus, Triturus karelinii, Emys
orbicularis, Natrix tessellata), ntuy, (Actitis hypoleucos) n
pbi6 (Alburnus mentoides, Barbus tauricus, Gobio tauricus,
Cobitis taurica) [10-12; 23]. na mopckux akeaTopuit XIX
aKoueHTpa 1 XVI akokopmnaopa npegnoxeHo cosgarue M3
C BPEMEHHbIM PEXMMOM OXpaHbl ANA 3alUWUTbl 3UMHEro
rTMapodUAbHOrO  OPHUTOKOMMAEKCa,  UXTUOdayHbl U
OOHHOM pactutenbHoctn [6; 10; 27; 37]. B pesynbrate
co3gaHma Hoebix OOMT nsowasb OXpaHAEMbIX aKBaTOpUi
yBenanuutca go 2419 ra. Ux gons coctasuT 11,2% obuwei
naolWaan aKBaToOpuit ropoaa, 4To, Tem He MmeHee, byaer
MeHblUe 3HaYeHWs, PEKOMEHAOBAaHHOTO Ha MeXAyHa-
poaHom yposHe — 17% [4].

Mpeanaraemoe pacwmpeHue cetn OOMT yuntbiBaeT
pekomeHgauumn KpacHoit Kuurm 1. Ceactonona [11],
COMMACHO  KOTOPbIM  OXPaHHbIM  CTaTyc HeobxoaMmo
npuaatb mHorum Prime Butterfly Areas. OHM yKa3aHbl ans
6ONbWNHCTBA  JKOLEHTPOB M ABYX 3KOKOPMAOPOB:
Xl (c. ®pyKkToBOoe, MeKeH3neBbl TrOpPbl, OKPECTHOCTU
c. BepxHecagosoe, c. ®poHTtoBoe), Xll (c. O6opoHHOE),
Xlll (okpecTHOCTM T. MHKepmaH, c. TepHoBKa), XIX (Mbicbl
XepcoHec, MaHraHapu, ®PuoneHt, 6anku HOxapuHa,
XomyToBa, CapaHguHaKuHa, KnneH, OKpPecTHOCTH
c. ®notckoe), X (c. YepHopeube) m XVI (oKpecTHoCTM
noc. JllobumoBKa, Kaua n AHapeeBKa, ycTbe p. YepHas).

B Lesom, P3K CeBacronons nmeet
NPUPOAOOXPAHHYKD 3HAYMMOCTb [A/1A 3KOCUCTEM BCEro
Kpbimckoro n-oea. B HacToAwee Bpema pona ero
3anoBeAHOCTU BABOE HWMKE ONTUMAJIbHbIX 3HAYeHun [42],
oonTt 3aHUMatoT 5,8% CYMMapHO# naowaam
r. Cesactonona un Pecny6nvku Kpbim. Mpu peanunsaumm
BCEX BblLLENepeYncaeHHbIX pekomeHaauni OHa
yBEeNNUUTCA TONbKO [0 6,2%, 4TO HepocTaToyHo ANA
nogaepaHusa 6uonormyeckoro 1M naHawadTHoOro
pa3Hoobpasunsa Kpbimckoro n-osa [1; 2; 6]. Tem He meHee,
Bknag OOMNT Cesactonons B  CTPYKTypy obuero
3anosegHoro ¢poHaa Kpbima BospacTeT ¢ 10 ao 15%, npu
3TOM CO3JaHWe LWecT HOBbIX 06BbEKTOB NyiowWwaabto bonee
1000 ra 6yaetr 3HaYMMbIM O/ OXPaHbl 30HAbHbIX
naHgwadTos [6; 20].

Mpobaemebi co30aHua PIK

CnepyeT Npu3HaThb, YTO Npeanaraemas ontummsauma OONT
M P3K He BHeceT CyleCTBEHHbIX W3MEHeHWh B
CNOXMBLLYIOCA paHee AWCNPONOpUMIO NPUPOLOOXPAHHOM
cetn CeBacTonons, KoTopas 6bina cdopmupoBaHa B
OCHOBHOM  CTUXMMHO B  YC/NOBMAX  MHTEHCUMBHOTO
npupoAononbL3oBaHus, 6e3 ydeta faHAwadTHOro wau
bacceitHoBoro nogxopos [1; 6; 8; 13; 32]. Mopckue
aKBaToOpUM 6bIAM NPUCOEAMHEHBI K TEePPUTOPUAIbHBIM
obbekTam ¢GoOpManbHO, MX rpaHUuUbl 6blIM yaaneHbl Ha
pacctosHun 300 m ot 6epera [35]. B uenom, u3-3a

npeobsagaHna ManoniowagHbix 06bEKTOB U OTCYTCTBUSA
30H CTPOro  OrPaHWYEHHOrO  MO/Mb30BAHWA  OXpaHa
NPUPOAHbLIX KOMMN/IEKCOB AeNCTBYIOLLMX oonTt
manoaddektnsHa. MNpu 3Tom cosgaHne KpynHbiXx 06bEKTOB
BbICOKOM MPUPOAOOXPAHHOW  KaTeropum npaKkTUYecKu
HEBO3MOXHO, MO3TOMYy B  MNPeasioKEeHHOW  Hamu
nepcnekTueHon cetn OONMT CesacTtonons npeobnagatot MM
(pvc. 1), roe OTCyTCTBYIOT 30HblI CTPOrol OxpaHbl. B
HacToflee Bpemsa Ha MX Aok npuxogutca 8% naouwaam
M3 «banpapckuit» (B MpM «MaKkcumoBa faya» OHa He
c03aHa), YTO NPenAaATCTBYeT 3KOOMMYECKON CTabunbHOCTH
perMoHa, KOTOpas 3aBUCUT OT COOTHOLWIEHWA MaoWaam
OONT co cTporMm peKMMOM OXpaHbl U Hanbosiee CUNIbHO
npeobpasoBaHHbIX MNPUPOAHbLIX KOMMIEKCOB, KOTOpble
OOMKHbI BbITb cOnocTaBuUmbl [16].

K KpuTepuam yCTOMYMBOIO pPasBUTUA pPernoHa
OTHOCUTCA TaKXe NAoWajb XO3ANCTBEHHO OCBOEHHbIX W
npeo6pa3oBaHHbIX TEPPUTOPUIA, J0NA KOTOPbIX HE JO/KHA
npesbiwatb 30% [43]. B CeBactonone 3TOT NokasaTtesnb
HemHoro Bblwe (33%), Torga Kak B Pecnybavke Kpbim
OOCTUTr KPUTUYECKUX 3HadeHun (79%) [6; 20]. B cBs3mn ¢
3TUM POSb NPUPOAHbLIX KomMniekcoB CeBacTtonons Mmeert
BaKHellee 3HaYeHMe gna NoadepyKaHua 3KoAorMyeckom
cTabunbHocT Kpbimckoro n-osa. OgHaKo MO OUEeHKam
CMeuManncToB  CyLLecTByeT PUCK  M3MEHeHWAa  3Tow
nponopuun, nockonbKy B Kpbimy u CeBactonosne yxke
YHUUTOXKEHO 60/1ee MOMIOBUHbI NONE3ALMUTHBIX MOCALOK
[44], npoucxoauT coKpalweHue 3emenb necHoro ¢poHaa u
NPUPYCNOBbLIX NecoB, YTO NpeacTaBaAseT yrposy [Ans
3KOCUCTEeM BCEro MoJlyoCTPOBa, OCODEHHO B YC/NOBUAX
BOAHOro Aeduumta. Kpome 3Toro, npegycmoTpeHHoe
YMeHbLEHNE  MNIOWAAN  03e/EHEHHbIX  TeppuUTOpUiA
CeBactonona B 1,3 pa3a (3akoH Cesactonons N 357-3C ot
21.07.2017) npu OTCYTCTBMMU 0b6A3aTesibHOM
rocyZlapCTBEHHOW 3KONOTMYECKOW 3KCNepTU3bl MPOEKTOB,
ocywectBasembix B rpaHuuax OO[MT pernoHanbHOro u
MECTHOTO 3HayeHus, He 3aWuWaeT 3SKOCUCTeMbl OT
CBEPXHOPMATMBHOIO BO34encTBumA [41], norepu
6uonormyeckoro u naHawadpTHoro pasHoobpasma. Takum
obpasom, npmpoaHble KomnaeKkcbl POK Cesactonons cnabo
obecneyeHbl 3aWMTON, XOTA obecneymBatoT nogaepraHme
3KoJlorMyeckot crabunbHocTM w HanaHca npupomo-
NoNb30BaHMs.

YunTbiBan 3KOCUCTEMHYIO PO/Jb 3KOKAPKACOB WX
NPOEKTUPOBAHME PEKOMEHZOBAHO MNPU  KOMMJIEKCHOM
TepputTopmManbHOM nnaHupoBaHun [43; 45; 46]. Kpome
3TOro, CTPYKTYPHbIE 3/1IeMEHTbI SKOKapKaca LenecoobpasHo
BKNIOYATb, MO Hallemy MHEeHWo, B «3eneHbli GoHA,
rOPOACKMX MOCENEHUN» MU «3eneHblt wut» (N 7-03 ot
10.01.2002). Bonee [EWACTBEHHbIM MEXaHU3MOM OXPaHbl
LEHHbIX MNPUPOAHbIX KOMMAEKCOB W  PeryMpoBaHus
rpagocTponTeNbHOM AEATENbHOCTU, MOr Obl CTaTb 3aKOH
P® 06 akonornyeckom Kapkace [47], no npumepy MHOrMx
CTpaH, roe ero GopmupoBaHME NOAJEPkKAHO 3aKOHO-
[aTeNlbHO WM ABNAETCA OCHOBOM  CTpaTermm  OXpaHbl
npupogbl [48].

3AK/NIHOMEHUE

Takum 06pa3om, Ha OCHOBE BbIMOJHEHHbIX UCC/ea0BaHUiM
npeaioXeHa ONTUMM3AUMA  NPUPOLOOXPAHHON  ceTu
r. CeBacTonons, npegycmaTtpumeatowlasn cosgaHue 34 OOMT,
yBenuueHve naowaau 5 cyuwectsylowmx OOBEKTOB U
YTOYHEHME TpaHUL, CTPYKTYPHbIX 3n1emeHToB P3K. MMpwm
peanusaummn aTMX NpPeanoKeHnin 3anosegHoli GoHg, byaer
BK/AoYaTh 48 obbekTtos (3 MpM, 15 M3, 30 M), obwasn
naowaas OONT pocturHer 40053 ra (37,1% naowaam
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ropoga). POK 6ygeT 3aHMmaTtb OKosMo 66% naowaau
ropofa, Ha AON0  3anoBegHblx  0b6bekToB  byaer
npuxoantbca 56% ero naowaan. Jona OONT Cesactononsa
B CTPyKType obuwero 3anosegHoro d¢oHaa Kpbima
yseanuutca ¢ 10 go 15%. PekomeHgyemble npupoaoox-
paHHble MeponpuATUs obecneyat  cywecTBeHHoe
noBbllleHWE  Penpe3eHTaTUBHOCTM  NPUPOLOOXPAHHOM
CeTU, OXpaHy Nonynaumi 1 6uoTonos 6ONbWKHCTBA BUAOB,
3aHeceHHbIx B  KpacHyiwo  kHury 1. Cesactonons,
3HauYUTe/NIbHOE  YyBe/IMYEHME  WMHAEKca  3anoBeAHOCTU
CTPYKTYpPHbIX 3nemeHToB P3IK. OpgHaKo, cnoxueliaaca
paHee aucnponopuma NpUPOL00XPAHHOM cetn
r. CeBacTononAa COXPaHWUTCA M3-3a HEBO3MOXHOCTU
CO34aHNA KPYNHbIX O6BbEKTOB BbICOKOWN KaTeropmMm oxpaHbl.
MpupoaHbie Komnaekebl PIK uenecoobpasHo BKAOYUTL B
3eNeHbln  GOHA TOPOACKUX NOCENEeHWH, 4YTO MO3BOUT
perynvpoBsatb rpafoCTPOUTE/NIbHYIO [AeATeNbHOCTb  ANA
3alWmMTbl BUONOTNYECKOro U NaHAaWwadTHOro pasHoobpasuma
pervoHa.
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Pesiome

dopmupoBaHMe  NaHAWAdTHO-IKONOFMYECKOrO  KapKkaca  sBAseTcA
aKTyaNbHOW 3afayelt B CBA3M C npuHATMEmM CTpaTernv pasBUTUA CETU
OOMNT B Poccum po 2030 roaa. Mo mHeHuto aBTOpa, B npoeKkTe CTpaTternu
HEAOCTAaTOYHO MOJIHO OTPa*KeHbl 0COBEHHOCTU Pa3BUTUA CETU OOBEKTOB
TEPPUTOPUANBbHOM OXPaHbl MNPUPOAbl B 3eMIefeNbYeCcKUX PerMoHax
CTpaHbI.

Llenb. O60cHOBaTb NpeaIoXKeHUA No onTummusaummn cetr OOMT.
Martepuan u metogpbl. MNpy NOATOTOBKE CTaTbWM MCMO/Ib30BaHbl METOAbl
KapTorpapuyeckoro aHanu3a cXem du3mnKo-reorpadpuyeckoro
palioHNPOBaHWA, 0606LLEHME pPe3yNbTaTOB 3IKCMEeAUUMOHHbIX UcCaeno-
BaHWM, OLEHKM Penpe3eHTaTUBHOCTU CYLUECTBYIOLLEN CeTU MNPUPOAHbIX
pe3epBaToB PA3/IMYHbLIX KAaTeropuin U CPaBHUTENbHON OLLeHKU Hambonee
LEeHHbIX B J/aHAWAPTHOM M OMOTMYECKOM OTHOLIEHUU MPUPOAHBIX
BblE/10B.

Pe3synbTathbl. B pe3ynbTaTe KOMMNAEKCHbIX 9KCNeAWLMIA BbiABEHbI HOBbIE U
NepPCneKTUBHbIE YYacTKW, KOTOpble B BMAE KAACTEPOB MOTYT COCTaBUTb
npupoaHo-3anoBeaHblin  doHA pervoHoB. MccnepoBaHve oOxBaTbiBaeT
CTenHble U ecocTenHble NaHawadTbl tora EBponeiickor u AsumaTtckoi
Poccuu, 3aypanba v tora 3anagHoi Cubupu. Mpobaema paccmaTpuBaerca
B paspe3e cybbekTtoB € yyeTom GUIMKO-reorpadUyeckoro panoHu-
poBaHuA. [peasoXKeHUs MO MOAEPHM3ALMM U PACLUIMPEHUID CEeTU
06bEKTOB, BXOAALWMX B NAHAWADTHO-3KONOMMYECKUIA KapKac COCTaB/EHbI
Ha OCHOBE 3KCMEeAULMOHHbIX UCCEA0BAHUM C YHETOM KONMYECTBEHHbIX U
KayeCcTBEHHbIX NMoKa3aTenen NnpMpoaHOro pasHoobpasums.

BbiBoAbl. BbiBOAbI O HEOOXOAMMOCTM MOAEPHU3AUMU CyLLECcTBYOLEn
CETU U CO3[4AHWMI0 HOBbLIX MPUPOAHbLIX PEe3epBaToOB OMMpPAlOTCA, B TOM
yncne, Ha Hepeann3oBaHHbIe NPOEKTbI CO34aHMNA 3aN0BEAHMKOB.

Kniouesble cnoBa

MogepHusauma cetm 0cobo OXpaHAEMbIX MNPUPOAHbIX TEPPUTOPUIA,
NaHpwadTt, CcTenHas U ecocTenHasa 30Hbl, pPenpe3eHTaTUBHOCTb,
3KCMneguLUMOHHbIE UCC/IeA0BaHUA.
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Abstract. Forming a landscape-ecological framework is an urgent task
supporting the adoption of a strategy for the progress of specially
protected natural territories in Russia by 2030. According to the author,
the strategy does not fully reflect the specifics of the development of the
network of territorial nature protection objects in the agricultural regions
of the country.

Aim Substantiate proposals for optimizing the network of protected areas.
Materials and Methods. Methods of cartographic analysis of schemes of
physical and geographical zoning, generalisation of the results of
expedition research, assessment of the representativeness of the existing
network of protected areas and a comparative assessment of the most
valuable landscape and natural biotic plots were used in the paper.
Results. As a result of this study a complex of new and promising sites has
been identified for inclusion in the landscape and ecological framework,
which can constitute the natural reserve fund of the regions as clusters.
The study covers steppe and forest-steppe landscapes of southern
European and Asian Russia. The problem has been considered in the
context of subjects relating to physical and geographical zoning. Proposals
for the modernisation and expansion of the network of objects included in
the landscape and ecological framework were compiled based on
expedition studies, combined with quantitative and qualitative indicators
of natural diversity.

Conclusions There is a need to modernise the existing network and to
create new nature reserves based, among other things, on as-yet-
unrealised projects for the creation of reserves.

Key Words

Modernisation of a network of specially protected natural areas,
landscape, steppe and forest-steppe zones, representativeness,
expedition studies.
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BBEAEHUE
WUccnegosannme npobnembl  co3gaHuA  AaHAwadTHO-
3KO/IOTMYECKOTO KapKaca CTpaHbl M OTAE/bHbIX ee

pPerMoHoB UMeeT ANUTeNbHY UCTOpUto. Bnepsble Bonpoc
0 CO34aHuKn reorpaduyeckolrt ceTM 3anoBegHUKOB 6bia
nocTas/eH MocTosHHOWM MpupogooxpaHMTeNbHOM
Komuccmelr Pycckoro reorpaduuyeckoro obuectsa (MMK
PrO) ewe B Havane XX Beka [1], a nmepBbld AOKnag c
QHHOTMPOBAHHbIM MNepeyYHeM 3anoBeAHWKOB bObla caenaH
Ha YuyeHom Cosete PIO B 1917 rogy B.IN. CemeHOBbIM-TAH-
WaHckum  [2].  VYxke B  Havyane ¢dopmMuMpoBaHMA
reorpapuyeckon cetm npupoaHo-3anosesHoro ¢oHAa
HaleW cTpaHbl 6blna MOCTaBNeHa 3ajavya OXBaTUTb BCe
npupoaHble 30Hbl, 06M1acTM U NPOBUHLMKU 3TANIOHAMMU
nepBo3AaHHON NPUPOAbI.

HecmoTps Ha ycnewHoe CTaHOBAEHME CeTU
3anoBeAHMKOB B CTpaHe B TeyeHMe XX BeKa OHa ucnbiTana
ABa KPyLIEHWUA Ha OCHOBE rOCYAAPCTBEHHbIX AUPEKTUB B
1951 u 1961 rogax [3]. Tem He meHee, B 1957 ropy
Komuccueint no oxpaHe npupoabl Akagemum Hayk CCCP
6bln pa3paboTaH HOBbIM MJaH, KOTOPbIMA y4yuUTbIBaACA MpuU
CO3[aHNWN HOBbIX 3aMOBEAHWKOB BO BTOPON NO/MOBMHE
XX Beka [4; 5].

O/fHaKo 3a CTONETHIOK UCTOPUIO 3aM0BeAHOro Aena
B Poccum reorpacduyeckan ceTb NpMpPOSHbIX 3anoBeLHUKOB
W ApyrMx Kateropuit ocobo oxpaHAemMbIX NPUPOAHbIX
Tepputopuii (OONT) He obecneumBana HenpepbiBHYIO B
NPOCTPaHCTBE  OXpaHy  BCero  fNaHawapTHoro v
buonormyeckoro pasHoobpasua TeppuTopuM CTpaHbl. B
cBaA3M c 3Tum B 80-90-e rogbl NPOLIOrO BeKa BO3HWUKAMU
npegnoxeHua o GOpPMUPOBAHUM HEMNpPepbIBHOM ceTu
npupoaHbIX  pe3epBatoB, obecneyuBaroWwmMx camope-
rynaumio aKocucTem, 6narogaps cBO€06pasHbIM
3KoNorMyeckum Kopuagopam [6; 7]. Ha ocHoBe 3Tux
npeacTaBNeHU BO3HMKNA KOHLEMUMA 3KONOTMYECKOro
KapKaca, KoTopbl  npegycmaTpuBaeT  CNocobHOCTb
NPUPOAHOro Kapkaca K camoperynauum [8]. besycnosHo,
Ba)KHEWWMMM  OOBbEKTAMM  IKONIOTMYECKOrO  KapKaca
ABNAOTCA KntoyeBble npupoaHble Tepputopuu,
obnapatowme NoBbILEHHbIM NaHAWadpTHbIM "
buonormyeckum  pasHoobpasvem. ITM  TeppuTopuMn
OO/KHbI  OXBAaTUTb BCE COXPaHMBLUMECA MNPUPOAHbIe
3TaNoHbl  GU3MNKO-Teorpaduyecknux MNPOBUHUMIA, CTaTyC
KOTOPbIX AO0/MKEH BbITb COMOCTaBUM C rOCYyAapPCTBEHHbIMMU
NPUPOAHBLIMA  3aNOBEAHUKAMW  WMAM  HALMOHaNbHbIMMU
napkamu M, B COCTaBe KOTOPbIX MOTYT 6biTb BblAENEHbI
dYHKLMOHaNbHbIE 30HbI C 3aMOBEe4HbIM PEXMMOM, He
[OMYCKAKLWMM UX MCNOIb30BaHME ANA Lenei pekpeauum n
TYpPW3Ma, B T.4. IKOJIOFMYECKOIo TYPU3Ma.

B paHHOM cTaTbe paccMaTpuBalOTCA PerMoHasibHble
npobnembl  PasBUTUA  CETU  K/IOYEBbIX TeppuUTopuUi
NaHAWAPTHO-IKONOMMYECKOTO  KapKaca  CTenHbIX U
NlecocTenHbIX pernoHoB tora EBponerickoit Poccuu, Ypana u
3anagHo Cubupu. B reorpadmyeckom OTHOLEHUM 3TO
TEPPUTOPUA MHTEHCUBHOIO 3emiefe/Ibdeckoro OCBOEeHUA
oT ctenHoro Kpbima n KybaHn go Antas. UMeHHO B 3TuX
perMoHax  cywectsyer  HeobxoAMMOCTb  CO34aHUA
YCTOMYMBOrO  3KOJIOFMYECKOr0  Pas3BUTUA, COXPaHeHuA
NpPUPOAHOro pasHoobpasuva B YCNOBUAX BO3AENCTBUSA
AHTPONOreHHbIX GAKTOPOB U KNMMATUYECKUX U3MEHEHUIA.

MATEPUABI U METOAbI UCCNEOOBAHUA

KoHKpeTHas 3agaya QpaHHoM paboTbl  3ak/a4vanacb B
MOAFOTOBKE  MPEL/IOKEHWUA  pasBuTUA  ceTM  OB6beKToB
NaHAWadTHO-3KONOTMYECKOrO KapKaca B pamkax CrtpaTternu

co3gaHua Hosbix OOMT B nepcnektmse ao 2030 roaa.
OTnpaBHOWN TOYKOM MPOBEAEHHOrO UCCAef0BaHUA ABAAKOTCA
maTepuasnbl KapTorpaduyeckoro 1 CTaTUCTUYECKOro aHa/IM30B
cywectsytower cetm OOMT  wuccneayemoro  cybpervoHa,
coaeprrawmecs B [0Cy[apCTBEHHbIX AOKIAAaX O COCTOAHUM
OXpaHbl OKpyMKatowel cpedpl Mo peroHam Poccuiickor
depepaumn. OcobeHHOCTbIO BbIMOMHEHHbIX PaboT ABnAseTcA
NnosTanHoe 3KcneguuMoHHoe obcnesoBaHUE MepPCneKTUBHbIX
K/OYEBLIX TEPPUTOPUA MNPUPOLHOTO KapKaca. B ocHosy
noaxonoB Ana 060CHOBaHMA ceT OBBLEKTOB NaHAWaAdTHO-
3KO/IOTMYECKOTO KapKaca 6binn MosoKeHbl paspaboTaHHble
paHee aBTOpPOM reorpaduyeckme NPUHLMNbI UX PasMELLEHNA
[6].

Ha nepsom 3Tane uccnenoBaHua 6GbLIM NOCTaBAEHbI
cnepnyowme 3aaum:

- OUEHUTb PEenpeseHTaTUBHOCTb CYLLECTBYIOLLEN
ceT OObBEKTOB /laHALWAPTHO-3KONIOMMYECKOTO KapKaca Mo
cybbekTam Poccuiickoit depepaumm " du3mKo-
reorpaduyecknm NPOBUHLMAM;

- nposectn PETPOCNEKTUBHbIN aHanus3
NPesioKeHNn 1 MPOEKTOB CO3A4AHMSA PErMOHasIbHbIX U
deaepanbHbix OOMT;

- Ha OCHOBE CPABHUTE/IbHO-AHALWADTHBIX METOL0B

MUCCNefoBaHUA  BblAENWUTb  TEPPUTOPUMM  C  HaMBbICLIMM
NaHAawadTHLIM U BUoNorMYecknm pasHoobpasnem.

HosoBBegeHMeM AnA  MNOJOGHbLIX  WUCCNEA0BAHMIA
ABNAETCA  JKCMNEepTHAs  OUEHKa MNepcrneKkTMB  pasBuTUA
npupogHo-3anosegHoro ¢oHAa C  y4aCTMEM  MECTHbIX
CreuuanmcTos.

MNONYYEHHbDIE PE3Y/IbTATbl U UX OBCYXKAEHUE

BekoBasa McCTOpMA NpUpoaHO-3anoBeaHoOro ¢oHaa Halewn
CTpaHbl B HacTosllee BPeMs HaXxoA4uTCA Ha HOBOM 3Tarne
CBOEro CTAaHOB/IEHUSA, CBA3AHHOM C NpuHATUem CTpaTternu
pasBuUTMA cUcTeMbl 0CObBO OXpaHAeMbIX MNPUPOAHbLIX
TeppuTopuin no 2030 roga. MpuoputeTHbIMM
nokasatenamm 3¢p¢PEKTUBHOCTU 3TON CUCTEMbI ABAAKOTCA
KO/IMYECTBO W NAOWAAb CO34aBaeMblX 3anoBeAHUKOB M
HaUMOHaNbHbIX NApKOB, C aKUEHTOM Ha MPOLEHTHI,
KOTOPblE OHW 3aHMMAIOT OT TEPPUTOPUM BCEW CTPaHbI AU

ee pervoHos. Mpwu aTOM reorpaguyeckas
penpeseHTaTUBHOCTb M NPUPOAHbIE  KayecTBa  3TUX
TEeppuTOpUiA — CTeneHb COXPaHHOCTU  eCTeCTBEHHbIX

3KOCUCTeM, MOKasaTenn naHawadTHOro u 6UoNorMYecKkoro
pPa3sHOO6pPa3nA NLWb KOHCTATUPYHOTCA.

BmecTe ¢ Tem, OCTalOTCA HepelleHHbIMW 3a[auu
CO3JaHMA Uenoro psga NPUPOAHbIX  3aMoBeAHWKOB,
nocTtaB/ieHHble Kak B npoekTe MMK PIO 1917 roga [2], Tak 1
B AKageMMYeCcKOM MNiaHe pa3BUTUA reorpaduyeckon cetu
3anosegHukos CCCP 1957 roga [6]. ITo Kacaetcs, B
nepsylo oyepesnb, 3eMnesenbieckux PermoHoB CTpaHbl —
CTenHOM W necocTenHoW NaHAWAdTHbIX 30H. AHanus
cywecteytowmx ceteit OOMNT no cybbektam Poccuiickol
depepaumm, peTpoCNeKTUBHOE W3y4YeHWe MpessoKeHUn
no ux cosgaHuio 3a nocnegHue 100 net, a TakKe uenesoe
3KCneaMLMOHHOe obcnegoBaHMe CTEMHOW M NecocTenHom
30H Poccum ot Kpbima n KybaHu go Antasa nossoavau
nonyunTb Creaylowme pesynbTatbl — MNPEA/IOKEHUs B
ynomsaHyTyto CTpaTteruio.

CmenHol Kpsim

CrenHble M nonynycTbiHHble naHawadTel B Pecnybnunke
Kpbim  oxBaTbiBatloT  KepueHckuid 1 TapxaHKYTCKUM
NoyoCTPOBA, CPEAMHHYIO U CEBEPHYHO YacTu NOYyOCTPOBa,
npuMblIKatoLme K Nepekonckomy nepeLueiky u A3oBckomy
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MOplo. 34ecb  NpeAcTaB/ieHbl  /YroBble,  TUMMYHbIE,
NYCTbIHHbIE, NETPOPUTHbIE, NCAMMODUTHBbIE U FaodUTHbIE
ctenu [9]. MepcnekTUBHbLIA NAaH CTeMHbIX pe3epBaToB Ha

KepyeHckom nosyocTpose 6bin paspabortaH
n.1o. MapHWKo30# [10].  YuuTbiBasa  TeHaeHUMIO
MuHUCTEPCTBA  NPUPOAHBIX  PECYpcoB WM 3KOAOTUM

Poccuiickoit  depepauum B co3gaHuM  06beAMHEHHbIX
anpekunin - depepanbHblXx U pervoHanbHbix OOMT, Ha
TeppUTOPUN pecnybanKkm LLenecoobpasHo co3aaTb eanHbLIN
KpbIMCKO-CTEMHOM HAaLMOHANbHbIM NapK KNacTepHOro Tmna,
0b6beanHAWMIA 3anoBeaHnK «ONYKCKMIN», permoHanbHbIn
NaHpwadTHbIM napK «KapanapcKuii», a TaKKe Yy4yacTKu
«OcoBMHCKaA cTenb», «YaygmHcko-OnyKckaa  crenb»,
«Ctenun y o3epa Tobeunk», cTenHoe ypouuiue «ApTesnaHy»,
«Mbic Takuab», @ TaKKe CTenHble Y4acTKU TapXaHKYTCKOro
nonyoctposa. B c¢BA3M ¢ Tem, uto Kpbim ABnAeTca
Ba)KHelLel peKpeaLMOoHHO-TYPUCTUYECKON TeppuTopuen
CTPaHbl — 3TO JO/IKEH BbITb UMEHHO HaLMOHabHbIV MapK ¢
BblAe/IeHUEM A0CTAaTOUYHO KPYMHOM GYHKLMOHANIbHOM 30HbI
3anoBeAHOro pexMma.

KpacHodapckuli Kpali

Mo pesynbtatam skcneauuunit PFO B HacToAwee Bpems
paccmaTtpumsatotca B KadectBe OOINT y4acTKM KOBbI/IbHbIX,
KOBbI/IbHO-PA3HOTPaBHbIX 7 3/1aKOB0O-PA3HOTPABHbIX
ctenei Ha TamaHckom nonyoctpose. Ob6Lwas naowaab 3Tnx
y4yacTtkoB coctasnsfeT okoso 3800 ra. Ctenn TamaHCKoro
nonyoctposa C.A. JluTBuHcKaa [11] oTHocuT K ocobomy
BapuaHTy 3anagHo-npeaKaBKa3CKUX pa3HoTpaBHoO-
3/71aKOBbIX  KYCTApHMKOBbIX CTeneil. BTopol KpynHbIN
Y4YaCTOK COXPaHMBLUMXCA CTenei B Kpae PacrnooXKeH Ha
1oro-3anagHom OKOHEYHOCTH CraBpOnonbCKoM
BO3BbIWEHHOCTM. 0O6uwana naowagb YyyacTka, npeana-
raemoro Ana 3anosefaHuns (YcneHcKas cTenb), coctaBnset
0Ko/10 6000 ra. YHMKanbHyO LEHHOCTb B YCNEHCKOM cTenu
npeAacTaBAAT KOBbIIbHO-3peMypocoBble coobuiecTBa, a
TaK)Ke camble KpymnHble NonyaAauun NUoHa Y3KOAUCTHOrO,
TionbnaHa LWpeHka, agoHuca BeceHHero.

Cmaspononsckuli Kpal

BO3MOXHOCTM g1 CO34aHMA  KPYMHOro  CTemnHoro
pe3epBaTta Ha TeppuTopun CTaBponoNbA eLe HUKe, Yem B
KpacHopapckom Kpae. Tem He MeHee, 34eCb W3y4YeHO U
BblAENIEHO  MHOXecTBO  OOTaHWYECKMX  MNAMATHUKOB
npupogbl nnowaapto ot 30 go 700 ra. C yyetom
pa3Hoob6pasHbIX NaHAwadToB ropbl CTpUKAMEHT U ee
OKpecTHOCTelN 34ecb MOXKeT ObiTb CO34aH HaUMOHAMbHbIN
napk «CTpu:KameHT» KnactepHoro Ttuna. Ha cesepo-
BocToke CraBponosbs B npegenax Kymo-MaHblucKkoM

BMnagvHbl MepCrekTMBHO co3gaHne [puMMaHbIYCKOro
co3paHMe «Ap3rMpcKoro) 3akasHuka (3anosegHuKa)
KNacTepHOro  TuMa, OXxBaTbiBalowero npubanoyHble

CTenHble ypounwa ¢ npeobnagaHnem nosibIHHO-3/1aKOBbIX
coobLecTs, KoTopble cHOPMUPOBANUCE 34ECh B YCI0BUAX
nepesbinaca [12]. B HacToAwee Bpemsa B pe3ynbTarte

CHUXeEHUA nacTtbumuwHom Harpysku HabnopaeTca
BOCCTAHOB/JIEHWE  KOBbUIbHbIX  CTenem U  CTenHoro
6uopasHoobpasus.

Pecnybauka JaececmaH

Ha TeppuTtopumM pecnybamvku  cTenHble  NaHAgwadTbl
npeAacTaseHbl pa3Hoo6pasHbIMMK BapuaLmamum:
BbICOTHbIMW  MOACAaMM  TOPHOM  CTEMM, MEKFOPHbIMMK

CTENAMM apuAHbIX KOTNOBUH, CYXMMM cTensamu BocTouHoro
MpeaKaBKasbsA, necyaHbiMM cTenamu  Tepcko-Kymckoi
HU3MEHHOCTM W NOAYNYCTbIHHOM Horaickoi ctenbto. Mo

pesynbTatam 3skcneguummn WMHctutyta ctenn YpO PAH un
Pycckoro reorpaduyeckoro obuiectsa B [larectaHe Begerca
NpOeKTMpOBaHMe 3aKasHWKa (3anoBepaHuKka) Horalickan
cTenb, BK/OYawowero B ceba YHMKaANbHOrO ypouuiua
Kaparainbli-Kym ¢ 3apocnsimu moK»KeBesNbHUKA Npoaos-
roBaToro, CKYMNuu KoXXeBEHHOW, AXy3ryHa 6e311cTHOro U

Ap.

Pocmosckasa obaacme

ITOT PErMOH LLe/IMKOM Pacno/ioXeH B cTeNHOM 30He. Ewe B
Hauane XX BeKa CTaBM/ICA BOMPOC O CO34AHUWM CTEMHOrO
3anoBefHMKA Ha TabyHHbIX OTBOAAX W  BOWCKOBbIX
CEHOKOCHbIX yyacTKax [13]. Ewe oguH npoeKT [oHCKoro
CTenHOoro 3anoseaHuKa 6b11 nogrotosseH .M. 303yMHbIM
[14]. PocToBCKMIA 3anoBeAHMK bbin co3gaH B 1995 roay, HO
He Tam, rae nNpoekTUpoBanca. B HacTosAwee Bpems
OCTaeTcA BCE MEeHblle M MeHblle LWaHCoB, YTo JlOHCKOW
CTenHOM  3anoBegHWK  coctouTca.  OcTaeTcA  /MWb
nogaep:Katb MNpensioKeHua co3gatb [lOHCKOM CTenHown
3anoBeAHuMK KnactepHoro  Tvna, pa3paboTaHHbI
O.H. JemunHoi [15].

BopoHexckaa obaacme

BOpOHEXKCKME CTENW MOMKHO CcyMTaTb Kosblbenbio uaen
CO34aHMA CTEMHbIX 3anoBegHWKOB Poccuun. 370, B nepsyto
oyepeab, KameHHas cTenb C nepBbiIMM  OMbITaMu
B.B. [loky4aeBa MO BbIAE/NEHUIO 3TAJIOHHbIX 3aNOBEAHbIX
CTEMHbIX Y4aCTKOB W XpeHOBCKaA CTenb OAHOMMEHHOTO

KOHHOrO 3aBoga. B  HactosAwee BpemAa  MOXHO
paccmaTpuBaTb HECKOJIbKO KnacTepoB ctenHon OOMT [16],
KoTopble 6bliM  noceuweHbl  CTemHOW  3Kcneauvuumen

WHctutyTa ctenn YpO PAH u PTO. Ho 3Tn yyacTku B paHre
06/1aCTHBIX NaMATHUKOB Mpupoabl Hesennkn (go 200 ra).
MmetoTca BO3MOXKHOCTU UX pacwmpenHna go 900-1200 ra.
[ocne 3TOro MoOXKHO CTaBUTb BOMPOC O co3faaHuun HOXKHOo-
BopoHeKcKoro ctenHoro 3anoBegHMKa KaacTepHoro Tuna
(7-8 yyacTtkoB) obueit naowagbto okono 6000 ra.

Bonzozpadckas obaacme

CBoeobpasne pervoHanbHou cetrn OOMNT 3Toi obnactu
3aK/04aeTcA B TOM, YTO 34eCb CO34aHO MATb CTeMHbIX
NPUPOAHbIX NAapKoB naowaabio ot 35 ao 231 ThicAY ra, B
COCTaBe KOTOPbIX HaXOOATCA KPYMHble BblAe/Nbl 3TaOHHbIX
ctenei. [na  co3gaHUs  CTENHbIX  3anoBeAHMKOB
denepanbHOro  ypoBHA  MMEIOTCA  Ha  TeppuTopun
NPUPOAHbIX MapkoB  «[loHckol»,  «llepbakoBcKuiny,
«INbTOHCKUINY, «UumnaHckne [Mecku». Ha ux ocHose
MOXeT OblTb €O034aH TOCYAAPCTBEHHbLIM  3aN0BEAHMK
KnacTepHoro Tmna obuwen naowaapto 6onee 35 Toicay ra.

Capamosckasa obaacme

MepcneKkTUBHblE A8 CO343aHMA CTENHOro 3anoBejHMKa
TEPPUTOPUM HAXOAATCA B 3aBOJIKCKOM YacTu pervoHa.
MMEHHO 3ecb WMMETCA  BO3MOMHOCTM  CO34aHUA
3aBoKCcKO-CapaToBCKOro CTenHoro 3anoBeHUKa,
BK/IOYAIOLLErO TPU KPYMHbIX KnacTepa: MoKpoBCcKas cTenb
Ha nesobepexkbe Bonrm [17], Uprusckaa ctenb — y4acTok
«3aBO/IKCKME  CTENW»,  BbIAENEHHbIM  3Kcneauumen
BoTaHuueckoro wuHctuTyTa PAH [18] M «[puyseHckan
ctenb» [19], BKAtOYAKOLWAA CONOHLOBO-MYCTbIHHO-CTEMHbIE
KOMMAEKCbl  ceBepo-3anagHoi yYactv  [puKacnuickomn
HU3MEHHOCTMU.

OpeHbypackas obaacme
3T0 efUHCTBEHHbI W3 PEernoHOB CTEMHOM 30HbI, rae B
1989 roay 6bin co3gaH CTenHoOM 3anoBegHUK KNacTepHOro
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TMNAa, OXBaTbiBalOWMI Bce  ¢U3NKO-reorpapuyeckme
NPOBUHLMM OT 3aBO/IKbA A0 3aypanba, obweit naowanbio
NATU y4yacTKoB 6onee 38 TbicAy rekTapos. Bmecte c Tem
MMeeTCA  BO3MOXHOCTb  CO3JaHWA  HOBbIX  CTEMHbIX
3anoBeaHbIXx yyactkoB «O06wmi  CblpT», «TyCUMXMHCKan
cTtenb», «KapabyTakckaa ctenb», «yKabbirMHCKan cTenb»,
«AK¥apcKan cTenby, a TakKe «[JoHry3cKkas cTenb», KoTopas
HaxoAMTCA B BEAOMCTBEHHOM MOAYNHEHUW.

Pecnybauka bawkopmocmaH

B npepenax pecnybanku B KayecTse 3anoBeHMKA CTeNHbIX
pe3epBaToB denepanbHoro 3HayeHuA moryT
paccMaTpuBaTbCA FOPHble CTENW OXKHOM 4acTu xpebTa
MpeHablk 1M «TawTyrackana CTenb» Ha Mexaypeuybe pek
TaHanbiK U Ypan, KoTopana NpeacTaBaseT coboi KpynHbii
MaccuMB  MOJbIHHO-AEPHOBUHHO-3/1aKOBbIX ~ CTenei B
COYETAaHUN C KYCTAPHUKOBBLIMWU CTENAMMU U NETPOOUTHBIMM
coobuiectBamu.

YenabuHckas obaacmeo

[Ona co3gaHus CTenHOro 3anoBefHWMKAa B HOXKHOM 4acTu
aToro  pervoHa  (Kpome  ¢uamana  MabmeHCKoro
rocsanoBefHMKa «ApKavM») MOMKHO paccmaTpuBaThb
«Epnbirasckyto crtenb» M «YeKUHCKyl cTenb». MmetoTca
npeasioXKeHns no CO34aHWK0  CTerMHOro 3anoBeAHMKa
KNACTEPHOro TUNa C BK/KOYEHMEM YHWMKAJIbHbIX apXeosio-
r’MYyeckux NnamaTHUKos [20].

KypeaHckaa obaacme

B npepenax 3TOro pernoHa CTenHble NaHAWadThI
pacnpocTpaHeHbl Wb Ha  KpailHem tore. 3pecb
OTCYTCTBYIOT KPYMHblE€ NPUPOAHbIE MACCUBbI ANA CO34aHUA
3aMoBeAHMKOB MAW  HaLUWMOHanbHbIX Napkos. Haubonee
3HAYUTE/IbHbIN YYacTOK cTenei coxpaHuaca B KypraHckom
3aKasHWKe Ha JsleBobepexkbe peku Tobon. [ns
OpraHv3auMn HaLMOHA/NbHOTO MapKa KAacTepHOro Tuna,
BK/IlOYatowwero B ceba cocHoBble 60pbl, ConeHble 03epa u
dparmeHTbl NyrosbiX ranoduUTHbIX cTenel, NepcnekTUBHbI
YYaCTKM B OKPECTHOCTAX 03epa MeaBexbe, B ONNHE PEKU
Tobon v B HN30BbAX peKn Yii.

Omckas obaacme

Ha TeppuTOpuM 3TOrO pervoHa KpynHbid NPUPOAHbIN
MacCcuB TWUMYAKOBO-KOBbIIbHBIX CTEMNEN B COYETAHWU C
COJIOHLL0BO-CO/IOHYAKOBbIMU KOMM/IEKCAaMM, CONEHbIMU U
CONOHOBATbIMM ~ 03epamuv U 6epe3oBo-0CMHOBbLIMU
KonKamu 06pasyoT T.H. Kypymbenbckyto crenb [21]
NAOWAAb0 OKOMO 75 TbICAY TEKTapoB, BXOAMBLUYIO [0
peopraHusauun B deaepanbHblii 3aKasHUK «CTenHomn».
Kypymbenbckan ctenb — o4HA M3 camMblX NEPCNEeKTUBHbIX
TeppuTopuit Ha mexaypeube UpTbiwa u o3epa YaHbl ansa
€03/aHunA NPUPOAHOTo 3anoBeaHMKa.

Hosocubupckas obaacme

OT npoeKTa pa3BuTUA reorpadmyeckoi ceTn 3anoBeAHUKOB
Poccun MMNK PrO 1917 roaa [2], akagemunyeckoro npoekTta
1957 roaa [4] v po Hayana 2000-x rogoB paccmaTpuBaiacb
BO3MOXHOCTb cO3aaHMA bapabuHcKoro 3anoBegHWKa C
CaMbIM KpYMnHbIM 6eccTodHbIM 03epom Cnbupu YaHbl. 1O
03epO0  He  MMeeT  HMKAKOro  BOAOOXPAaHHOIO U
nNpUpPoOAoOXpaHHOro cratyca. B ueHTpe BapabuHckoi
NIecoCcTeny HaxoAmMTCA 3aKasHUK «KUp3uMHCKUY — dunmnan
rocsanosegHuKa «CasHo-LUyweHcKknn». Co3paHue
BbapabuHCKOro  3anoBegHMKa  OCTAeTcA  aKTyasibHOM
npobnemoli U B Hactosawee Bpema. Kpome Toro, Ha tore

HoBocnbupcKkoit 061acTv MMeeTcAa BO3MOXHOCTb CO34aHUA
CTenHoro 3anoBeAHMKa Ha 6a3e 3aKasHUKa «KOXKHbIN».

Anmalickuli Kpali

Ha TeppuTopumM Kpas HEOAHOKPATHO MOAHMMA/CA BONPOC
0 co3gaHuMn  KynyHAMHCKOrO CTENHOro 3anoBegHWKa C
aKkeBaTopuel opgHoumeHHoro o3epa [22]. Mo wuToram
3KCNeAMLMOHHbIX uccnefoBaHui WHctutyta ctenn YpO
PAH coBMeCTHO ¢ yuyeHbIMW ANTaCKOro Kpas pacCMOTPEHbI
BAapMaHTbl CO34aHUA CTENHOro 3anoBeAHWKa KAacTepHOro
TUMNa, BK/IOYAIOWEr0 YYacTKM cTenei B PybuOBCKOM M
YrnoBCKOM palioHax B KOMMJEKCe C  3aKa3HWKOM
«YapblLcKan cTenby.

CyLliecTByeT HECKO/IbKO CLeHapueB pasBUTUA CeTU
06bEKTOB NaHAWADTHO-IKONOrMYECKOro KapKaca:

- no MHUUMaTHBE pernoHanbHbIX nnm
denepanbHbix OpraHos;

- MO MHMLMATUBE OTAENbHbIX IMYHOCTEN;

- NO Hay4yHo 06OCHOBaHHOWM MeTOAMKe.

C nepsbix feT popmupoBaHMA reorpapuyeckoi
cetTn 3anosefHWKoB Poccum uneHbl MMNK Pro, cpeaum
KOTOpPbIX OblIM  yyeHble pasHbIX ecTeCTBEHHO-Hay4YHbIX
cneuuManbHocTel, npepgnaranuM  pas/ivyHble Noaxoabl K
oTbOpYy TEPPUTOPUI ANA CO3LaHMA 3anoBeAHUKOB. MOXKHO
BCMOMHWTb, YTO NepBble 3anoBeAHWKWU cOo34aBanuck mbo
ONA COXPAHEHUA 3TANIOHHbIX CTEMHbIX Y4acTKoB, MbO ans
COXpaHeHWA BOAHbIX OObLEKTOB [A/1A BOCNPOU3BOACTBA
oceTpoBbIX (ycTbe [oHa), nMbo pna BOCNPOM3BOACTBA
LUEHHbIX  OXOTHWYbBWUX  BWMAOB, Hanpumep, cobons
(Bapry3suHckuit, CasHCcKMIA 3anoBegHUKK). Ngea cospgaHus
3aN0BEAHMKOB — HAy4YHbIX CTaHUMIM 6blna BbICKa3aHa M
Bnepsble peannsosaHa B.B. [lokyyaeBbim, KOTOPbIN Nucan:
«... rocymapctey cnegosano 6bl 3anosefaTtb.. Ha tore
Poccum 60onbWNK MAM MEHBLUMIA YYaCTOK AEBCTBEHHOM
CTENW M NPeACTaBUTb ro B UCKAOYUTEIbHOE NOb30BaHWe
nepBoObITHLIX CTeNHbIX obuTaTenen...» [3, C. 24]. MNepsbie
OnbITbl CO34aHUA CTEMHbIX 3aNoBeAHMKOB MPUHAANEKANN
3emnesnagensuam ¢.3. danbu-deitHy, A.H. KapamsuHry,
C.B. MNaHuHoW [16]. B 1920 rogy 6bin co3aaH
MWHepanormyeckni MnbMeHCKMIM 3anoBegHUK, KOTOPbIN
BMNOCNEACTBMM CTAaN KOMMAEKCHbIM. HO y»e B goKnage
B.M. CemeHoBa-TaH-WaHckoro B8 1917 roay [23] 6bin
0603HayeH nyTb co34aHuA 3anoBeAHWKOB no
NaHAWadTHBIM  30HaM " NPOBUHLMUAM. 3Tomy
cnocobctBoBan  paboTbl Mo PpusMKo-reorpadpuyeckomy
pailoHMPOBaHUIO cTpaHbl. OAHAKO Ha MpPaKTUKe HepeaKo
npeobnaganu  3ooreorpadpuyeckuii  MaM  BOTaHWUKO-
reorpaduyecknin nogxoabl.

B nocneanHee aecatunetve B UHcTUTyTE reorpadpum
PAH nepcnektuBa v pesepsbl pa3BUTUA 3aN0OBeAHON ceTU
Poccun  cBA3bIBAlOT € COXpaHeHuMem  rn1obanbHOro
EBpa3mniicKOro maccmBa y4acTKOB NMPUPOAHbIX NaHAwadToB
(oT ®eHHOCKaHAMM [0 TUXOro OKeaHa), BK/OYAMOLLErO
TyHApY, 6opeanbHble neca, 6onota [5; 23]. besycnosHo,
CO3JaHWe HOBbIX KPYMHbIX 3anoBeAHbIX TeppUTOpUi B
npegenax EBpasuiicKOro nNpuMpogHoOro maccvMea NO3BOAUT
pe3Ko nosbicuTb gonto OOMT B 3emenbHOM GOHAE CTPaHbI.
3Ta p[onA B HacToAwee Bpemsa 3a CYET CO34aHMA U
paclUMpeHns 3anoBeAHUKOB B APKTUKE YKe npeBblllaeT
11%. Bmecte ¢ Tem OCTalOTCA NPUPOAHbIE  30HbI
(nonynyctbiHa, cTenb, necoctens), rae gona OOMNT
HUYTOXKHO Mana. MmeroTca KpynHble cybbekTbl Poccuinckoi
Pepepaumu, roe  OTCYTCTBYIOT — 3aMOBeAHWKM "
HaLUMOHaNbHble napku (Bonrorpagckas, Omckas,
KypraHckan, Tambosckas u apyrme obnactu). B cBAasm c
3TMUM OCTPO CTOMT 33Zaya co3gaHma Hosbix OOMT
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KNnactepHoro Tuna, T.e. O6'be,Cl,MHﬂlO|J.I,l4X Pa3pO3HeHHblIe

Y4acTKM NPUPOAHbLIX naHpwadTtos B eauHYH
NPUPOL00XPaHHYIO CTPYKTYpPY [3].

3AK/TOMEHUE

Ha ocHoBe npoBeAeHHbIX WCCAeAO0BaHWA M aHanusa
CYLLEeCTBYIOWMX  KAOYEBbIX  Y4acTKOB  naHawadTHO-
3KO/IOTMYECKOrO  KapKaca HanpallMBaeTcs BblBOA O

HeobX0AMMOCTU KOHKPETU3MPOBAHHbIX TOYEYHbIX PaboT no
060CHOBAHUIO W MPOEKTUPOBaHUIO HoBbIX OONT uan
TpaHchopmaLmm CYLLECTBYIOLMX permoHasbHbIX
3aKa3HUMKOB W MNPUPOAHbLIX NapkoB B deaepanbHble
3amnoBeAHMKM U HaLMOHaNbHble Napku. Ocoboe BHUMaHUe
OONIXKHO BbITb yAeNeHo He TONbKo cybbekTam Poccuiickoi
degepaymm, Ho U ¢du3nKo-reorpadmyeckum obnactam B
npegenax CcTenHol W NecocTenHol 30H, B  KOTOPbIX
OTCYTCTBYeT  penpe3eHTaTMBHAA  Ce€Tb  NPUPOAHbIX
pe3epBaToOB, OTPAMKAIOLLMX 30HA/IbHbIE U NMPOBUHLMANBHbIE
0cobeHHOCTM NaHawadToB Hawel cTpaHbl. MogepHusaumsa
NaHAWadTHO-3KONOMMYECKOro Kapkaca bygert cnocobcTso-
BaTb YCTOMYMBOMY TMPOCTPAHCTBEHHOMY PasBUTUIO ee
TEPPUTOPUM U BHECET BECOMbBIN BKNAZ, B 3KONOTMYECKYHO
6e3onacHocTb Poccum.
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Pesiome

Lienb. N3ydeHne BANAHUA KOPOTKUX An- U TeTpanenTuaos (AB-0, AE-0) Ha
POCT, pa3BUTUE U YPOXKAMHOCTbL con copTa bata.

Martepuanbl u metoabl. buonormyeckn aktusHble aunentug AB-O un
TeTpanentug, AE-0. lNoneBble uccnegoBaHUA NPOBOAMIUCL HA YroBO-
6ypoli onoA30NeHHO-T/IEEBOMN TAXKENOCYTIMHUCTON Mnoyse. 3a mecAl A0
nocagkum cemeHa cou 6biam o6paboTaHbl AMNENTUAOM/TETPANENTULOM
pasHoi KoHueHTpauun 0,01 r/n wam 0,001 r/n. MNpoBeseHO KycTapHo-
py4YHOE 1 NPOU3BOACTBEHHbIE UCCeA0BaHME.

Pe3synbtatbl. [lpumeHeHue pgunentnga AB-O B  KyCTapHO-py4yHOM
MCcCnef0BaHMM OKa3ano NONOXKUTENIbHOE BIMAHWE HA POCTOBbIE MPOLLECChI
coun copTa bata no cpaBHeHUIO ¢ KOHTponem. NpumeHeHWe TeTpanenTuaa
AE-O B KyCTapHO-py4HOM WMCCAEA0BaHWUM YBENIMYMIAO MACCY PAcTeHUM Ha
7,3-67,0 1, BbicOTy pacTteHnit Ha 3,0-9,0 cM MO CPaBHEHUIO C KOHTPOJIEM.
MNpumeHeHne pgunentnga AB-O wn Tetpanentuga AE-O nosbicuao
YPOXKaMHOCTb COM MaKcMManbHO Ha 81,2-83,7% no CpaBHEHUID C
KoHTponem. lMNpumeHeHne nentuaos AB-O u AE-O B npon3BoaCTBEHHOM
onbiTe CcnocobCTBOBA/MO MOBbIWEHUIO ypoxasa Ha 30,5% wu 18,4%
COOTBETCTBEHHO MO CPAaBHEHUIO C KOHTPOJEM.

3aknueHue. M3yyeHHble KopoTkne nentuabl AB-O m AE-O okasanm
B/IMAHWE HA POCT, Pa3BUTME U YPOXKaMHOCTb cou copTa bata. Ux MOXHO
OTHECTU K peryiatTopam pocta pacTeHui.

KnioueBble cnoBa
KopoTkune nentuapl, pocT, YpoXKamHOCTb, COA, PEryNaTop pocTa.
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Abstract

Aim. Study of the effect of short di- and tetrapeptides (AB-0, AE-0) on the
growth, development and productivity of Batya soybean varieties.
Material and Methods. Biologically active dipeptide AB-0 and tetrapeptide
AE-0 were used. Field studies were carried out on meadow-brown
podzolized gley heavy loamy soil. One month before planting, soybean
seeds were treated with dipeptide/tetrapeptide of concentrations of
0.01 g/l or 0.001 g/l. Hand-tended and industrial-level research was
carried out.

Results. The use of dipeptide AB-0 in a hand-tended study had a positive
effect on the growth processes of soybeans of the Batya variety compared
to the control. The use of tetrapeptide AE-O in a hand-tended study
increased the weight of plants by 7.3-67.0 g and plant height by 3.0-9.0 cm
compared to the control. The use of dipeptide AB-0 and tetrapeptide AE-0
increased the yield of soybeans by a maximum of 81.2-83.7% compared to
the control. The use of peptides AB-0 and AE-O in an industrial-level
experiment increased the vyield by 30.5% and 18.4%, respectively,
compared with the control.

Conclusion. The short peptides AB-0 and AE-0 studied had an impact on
the growth, development and productivity of Batya soybean varieties.
They can be classified as plant growth regulators.

Key Words
Short peptides, growth, yield, soy, growth regulator.

© 2022 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative
Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work
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BBEAEHUE
C uenbto co3gaHua 61aronpuATHBIX YCNOBUI AaA pocTa U
pasBUTUA  pacTEHMI €  Y4eToM UMX  BMONOTMYECKUX

0cobeHHOCTEN M NPUMEHUTENBHO K KOHKPETHbIM MOYBEHHO-
K/IMMaTUYECKMM YCN0BUAM HEOBX0AMMO NPom3BecTv noabop
HawWaydyllero coyeTaHMa yaobpeHuit u  Buonornyecku
aKTMBHbIX npenapatoB [1-3]. [loBbilWeHWE YpOXKaHOCTM
Ce/NIbCKOXO3ANCTBEHHbIX KY/IbTYP AOCTMrAaeTca npy nomoLm
npegnocesHolt 06paboTKM CemMAH perynsTopamm pocta C

COBMECTHbIM  MPUMEHEHMEM  MUKPOYyA06peHunii no
BEreTMpYyoLWmMm pacteHusam [4; 5].

B nocnegHee Bpems MOBbILWEHHOE BHUMaHWe
yaensaetca pacTBOPEHHOMY  OpraHuM4Yeckomy  asorTy,

CcBOOOAHBIM AaMWMHOKMC/IOTAaM WM NEenTUZam, U OLUEHKM UX
BKNaga B MOI/OLWEHNE NUTATE/bHbIX BELLECTB pacTeHUAMM
pasnnuHbIX 3Kocuctem [6]. UccneposaHus [7; 8] nokasanw,
YTO, HECMOTPS Ha HU3KME KOHLIEHTPaLUMM aMUHOKMCIOT M
nenTMaoB B MNOYBEHHOM PacTBOpPe, OHW CnocobCTByOT
HaKoOM/EeHUIO a30Ta, 06pasyloT KOMMIEKCbl C KaTMOHamu
METa/IZIOB U BAUAIOT Ha UX BUOAOCTYNHOCTb pacteHusm [9].
A30T ABNSAETCA OCHOBHbIM 3/1EMEHTOM HeobXoAMMbIM ANA
pOCTa KOPHEBOM CUCTEMBI PaCTEHWIA. MI3MEHEHUA B KOPHEBOW
cucteme  ocobeHHO  3ameTHbl, Korga  Habnwogaetca
HecbanaHCMPOBaAHHOCTL MUTATE/IbHLIX BelecTs B no4yse. B
NnoyBax C BbICOKMM  COAEP’KAHMEM  HUTPATHbIX WK

aMMOHUIMHbIX ¢dopm a30Ta, OOKOBble KOPHM aAKTUMBHO
pa3BMBaloTCA, HO npu  geduumte asota NPOUCXOAMUT
CHUMKEHMe pocTa OOKOBbIX KopHeWh. YTobbl U3MEHUTb

CBOWCTBa KOpPHel B OTBET Ha M3MEHEHWE JOCTYNHOCTM a30Ta,
pacTeHWs  UCMONL3YIOT  Pa3/IvyHble  TWUMbl  CUTHANbHbIX
MOJIEKY/, BK/OYAA rOPMOHbI 1 manble PHK [10]. Y 60608bIx
CLE nenmuabl BMeWMWBAOTCA B 3HAOCMMBMOTUYECKME
OTHOLUEHMA  MeXay KAybeHbKoBbIMM  BakTepuamn  u
pacTeHMEM-XO03AMHOM, OHW  peryaupytoT  obpasoBaHue
KnybeHbKoB [11]. Poct m passutue pacTeHui
KOHTPONNPYIOTCA U3BECTHBIMU GUTOrOPMOHAMM, TaKUMMK KaK
AYKCWHbI,  LMTOKMHWHBI,  rMbbepennuHbl,  abcumsosan
KUCNOTa, 3TuNeH u apyrne. OKasanock, 4to dpusmonormyeckoe
OeNCTBME 3TUX  PEeryaaTopoB  POCTa  PACTEHUA  MOMKET
noteHuuposaTbca nentugamu [12; 13]. Buonormuyecku
akTuBHble amnentng AB-O n TeTpanentua AE-O okasbiBanu
CyLleCTBEHHOe  BAMAHME  Ha  POCT,  pasBUTMEe U
onddepeHUMPOBRY KanyCHOM Ky/bTypbl pacTeHuin Tabaka
Nicotiana tabacum. Ou- w TeTpanentug crnocobcTsoBanu
YBE/MYEHUIO POCTA  Ka/llYCHOM  Maccbl, CTUMYAMpPOBan
dopMMpoBaHME N POCT IUCTLEB Y pereHepaHToB. Kpome Toro,
nentmgpl AB-O n AE-0 moay/ivMpoBann 3KCMPEccUio FreHoB
cemerictBa CLE, KoaMpyHOLWMX 3HOOTEHHblE PEryiAaTOpHble
nentuapl, OTBETCTBEHHbIE 33 nponndepaumto "
DYHKLMOHANbHYIO aKTUBHOCTb PACTUTENbHbIX K/AETOK; reHoB
cemeictBa KNOX (reHbl ¢akTopoB TpaHcKkpunumu) u GRF
(reHbl — perynatopbl GaKTOPOB pPOCTa, KoAaupylowme
cootseTcTByowme [HK-cBssbiBalowme Oenkn, TakMe Kak
Tonomsomepasbl, HyKneasbl u gpyrue) [14; 15].

C nomoubio TyweHus ¢GayopecLeHUMn BbISBAEHO,
yto TeTpanentua AE-O cBa3biBaetcA ¢ FITC-meyeHbiMn
rmctoHamu nwennubl H1, H2b, H3 n H4. Mpeanonaraetca, 4to
calT-cneumopunyeckme B3aMMoaenCcTBUA KOPOTKUX NENTUAOB C
TMCTOHAMW B XPOMATMHE MOTYT C/YKUTb KOHTPOJ/IbHbIM
3NUreHeTUYECKUM  MEXaHM3MOM  PEeryaaumm  akKTUBHOCTU
reHoB W CcuHTe3a 6enkoB, OTBETCTBEHHbIX 3a  POCT,
nponndepaumio n gupdepeHUMPOBKY KNETOK pacTeHui [16;
17].

PerynatopHasn
KOPOTKMX nenTMaos

annUreHeTn4ecKan
npoAsadaeTca npu

AKTUBHOCTb
HU3KUX

KOHLeHTpauuAXx [18]. AKTMBHOCTb NeNTUAOB B PacTUTE/IbHOM
KNeTke aHaNorMyHO  [EWCTBUMIO TOPMOHOB U HOCUT
CUTHa/IbHbIA  XapaKkTep. Takmm 06pasom, npUMeHeHue
KOPOTKMUX MENTUAOB B KayecTBe AOMOSHUTENbHbIX BELLECTB
ans peanusaumu reHeTUYECKM onocpefoBaHHOIO
NOTeHLMana pocTa CeNbCKOXO3ANCTBEHHOM KyNbTypbl MmeeT
Ba*KHOE Hay4YHO-NPaKTUYeCcKoe 3HayYeHue.

Mcxoaa M3 BbIWEW3NOKEHHOTO, Uenblo  uccne-
[0BaHMA SBWNOCb W3YYEHWE BAUAHUA KOPOTKUX Au- U
TeTpanenTtugos (AB-0, AE-0) Ha pocT, pa3BuTUe, YPOIKANHOCTb
M Ka4yecTBO ypoas comn copTa bata.

MATEPUA/IbI U METOAbl UCCNEAOBAHUA

Monesble MUCCNEAOBAHUA NPOBOAMAUCL Ha NyroBo-bypoli
ONOA30/MEeHHO-TNEEBON  TAMKENOCYI/IMHUCTOM  noyse  No
«MeToanke nonesoro onbiTa» [19]. Bbino npoBegeHO
KYCTapHO-py4YHOE UM MPOU3BOACTBEHHbIE UCCAeA0BaHUA.
CTaTucTMyeckyto 06paboTKy Noay4YeHHbIX OaHHbIX
npoBoAuAn OUCMEPCUOHHDBIM, perpeccMoHHbIM,
KOppenAaLMOoHHbIM MeTOAaMM CTaTUCTUYECKOro aHaIm3a.

1. Cxema KyCcTapHO-py4yHOro SKCNnepumeHTa:

1. KoHTponbHaa rpynna — 6e3  06pabotku
nenTMaamu.
2. O6bpaboTka cemaH nNpoTpaBuTenem  nepej,

nocagkom — GoH.

3. PoH + obpabotka cemsH 3a 1 mecay — 4
nogrpynnbl: gunentng, AB-O wnm TeTpanentug AE-O B
KoHueHTpaumu 0,01 r/n uamn 0,001 r/n.

4. ®oH + 0b6paboTKa cemaH 3a 1 mecay, + obpaboTka
nocesoB B ¢asy 1- TponyaTtbli Avct — 4 nogrpynnbi:
aunenTtng AB-0O nnu tetpanentug AE-O B KoHueHTpaumm 0,01
r/n vnn 0,001 r/n.

5. ®oH + 0bpaboTtka cemaH 3a 1 mecau, + 0bpaboTka
nocesoB B ¢a3y 1-i TpoiuaTbi IUCT + 06paboTKa NoceBos B
dasy 6yToHumsauma — 4 nogrpynnbi: avnentug AB-0 wam
TetpanenTug AE-0 B KoHueHTpauum 0,01 r/a nan 0,001 r/n.

MenTuabl pactBopanu B 1 1 BOAb!I U MHKYBUPOBaNMU ¢
ceMeHamMu B TeyeHue 2-3 MUHYT Npu TemnepaTtype BO3ayxa
22-23°C.

Mnowaab AenaHkun 1 m%, 8 4-X NOBTOPHOCTAX.

Hopma BbiceBa 450 Tbic./ra, Ha 1 M2 — 50 BCXOMMX
cemMsH. BbiceB com NPon3BOANTCA BPYUHY!HO.

3a MmecAy, [0 NOCAfKM — CcemMeHa cou  6blan
obpaboTaHbl AWNenTMAoM/TeTpanenTuaom pasHol
KoHueHTpauun 0,01 r/n wam 0,001 r/a. B aeHb nocagku
cemeHa 6blan 0bpaboTaHbl NpoTpasuTenem. MNepsble BCxoabl
nossuamce 27.05.19. Maccosble Bcxogbl — 05.06.19. Mepsas
0bpaboTka com npenapatom 21.06.19 B $pasy 1-ro TpoiyaToro
nucTa. Bropas obpabotka coun B ¢pasy bytoHmsaumm 07.07.19.
MonHoe co3pesaHue 28.09.19 n ybopKa 7.10.19.

MoaroToBka MOYBbI  BKAKOYaNa BCMawWKy 316w,
BECEHHee NpPeArNoceBHOE [JUCKOBaHMe, 6OpPOHOBaHWe U
BHeceHne ¢oHom ymobpeHus asodocka 200 Kr/ra. Moces
nposeaeH 13.05.19 BpyyHylO C WMPUHOW mexaypaauin 70
cM. YXop 3a MOCEBamMM BK/IOYAN [Be MexaHU4eckue
06paboTKN  MEXAYPAOUIM  KyNbTMBAaTOPOM W  BHECEHMWe
repbuupnaos (PabuaH, BAM — 100 r/ra; Keukcent, MK3 — 0,8
n/ra).

2. Cxema Npon3BOACTBEHHOIO 3KCNepPUMEHTa:

1. KoHTponb — 6e3 06paboTkm nenTnaamm.

2. Obpabotka amnentnaom AB-O B KOHUEHTpaLuUu
0,01 r/n.

3. ObpaboTka TeTpanenTuaom AE-O B KOHLEHTPALMK
0,01r/n.
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CemeHa nepes  nocagkoh  obpabotaanm  gu-  w
TeTpanenTuaom B KOHUEHTpaumm 0,01 r/n 7]
npotpasutenem. CemeHa pasnoXKuan N0 MapKMPOBaAHHbLIM
mewkam. Moces npoussoaunn Ha naowaam 10 ra gna
KaX[,0ro BapuaHTa.

Moces 6bin npoussegeH 19.06.19. VYxon 3a
noceBamy BK/AOYaN ABe  MexaHuuyeckne 06paboTKu
MeXAypAoMNn KynbTUBAaTOPOM W BHeceHwe repbuumaos
(Pabuan, BAr — 100 r/ra + Muypa, K3 — 0,6 n/ra; Feisep,
KKP — 3 n/ra + Kynax, BAI — 6 r/ra). Y6opka ypoxan
NpOu3BOACTBEHHbIX OMNbITOB Npon3segeHa 08.10.19.

B onbiTe NpoBOAUAUCH deHonorunyeckne
HabnwaeHns, HabnwaeHUs 3a M3MEHEeHUEM MULLEBOTO
PeXMMa M arpoOXMMMUYECKUX CBOMCTB NOYBbI.

C 3TOM uenblo OT6MpanUCb MoYBEHHble 06pasupbl
nepes BbICEBOM COM M B OCHOBHYtO $asy pocTa MU pasBuTUA
pacTeHuli NMaxoTHOrO FOPM30OHTa BO BCEX BapuaHTax ABYX
HECMEKHbIX MOBTOPHOCTEN C Aa/IbHENLUM OnpeaeneHnem
B HMX pH con., pH BoA., MMAPONUTUYECKON KUCAOTHOCTM
(Hr), P20s, K;O0, N-NOs, # N-NH; o6wwenpuHATbIMMK
MeTodamMm.

oA - S . $e 0 ;
PucyHok 1. Bcxogpbl 05.06.2019
Figure 1. Seedlings 05.06.2019

MNpumeHeHne agunentuga AB-O okasano nonoxutenbHoe
B/MAHME HA pPOCTOBble MPOLLECCbl COM, 4YTO B 0bwel
COBOKYMHOCTM obecneynno MaKcMManbHOe YyBenyeHue
BbICOTbl MoceBoB B ¢asy uBeTeHMsA Ha 2-4 c¢cm, a B ¢a3sy
nnogoobpasosaHMa — Ha 1-12 c¢cM MO CPaBHEHUIO C
KOHTposiem (puc. 3).

PucyHok 3. ®asa 6ytoHnsaumm 09.07.2019
Figure 3. Budding phase 09.07.2019

YueT ypoas MnpoBenu BPYYHYH, CTaTUCTUYECKYHO

06paboTKy YPOXKanHbIX OaHHbIX nposenu no
B.A. Jocnexosy [19].

B TeyeHue BeretauMoHHOro nepuoga bbi1o
3aperncTpupoBaHO  HepaBHOMEepHOe  pacnpegeneHue

0CafKOB M HEYCTOMUMBLIM TeMMNEpPaTypHbIN PeXnm, Tem He
MeHee, YCNOBMA ANA POCTa M PasBUTUA PacTeHMit 6blan
yAOBNEeTBOpUTENbHble.  YacTo  Bbimafalowme  0Cagku
cAepKuBanm nposeneHune obpaboTok nocesoBs
repbuungamm, NoAKOPMOK MUHEPaNbHbIMKU ya06peHnaMm
M NINCTOBbIMKM MpenapaTtamu. Yciosusa gaa y6opku 6biim
CNIOYKHbIMM M13-32 CU/IbHOTO NepeyBAaKHEHUA NOYBbI.

NOJIYYEHHDIE PE3Y/IbTATbI UCCNELOBAHUI U UX
OBCYXKAEHUE

1. KycTapHo-py4yHOii aKCnepumeHT

B CNOXHbIX rTMAPOTEPMUYECKMX YCAOBUAX NPOPACTaHNe Con
6b110 MefIeHHbIM M KONMYECTBO PacTeHWi Ha JenaHKax
6bi710 HeoaMHaKoBbIM (puc. 1, 2).

PucyHoK 2. MNepBbiii TpoiyaTtbiit nct 24.06.2019
Figure 2. First triple leaves 06.24.2019

MpumeHeHne TeTpanentuga AE-0 obecneunno
MaKCMManbHOe YyBeAUYeHWe BbICOTbI MNOCeBOB B  dasy
useTeHua Ha 1-4 cm, a B ¢pasy nnopoobpasosaHua — Ha
2-10 cm NO CpaBHEHUIO C KOHTPO/IEM.
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MpumeHeHne annentuaa AB-0 yBennumno maccy pacteHui
Ha 9,6-35,9 r, BbicOTy pacTeHuir Ha 2,0-7,0 cm no
CpaBHEHWIO C KOHTposiem. [lpumeHeHwe TeTpanenTuga
AE-0 yBennuuno maccy pacteHuin Ha 7,3-67,0 r, BbicOTy
pacTteHuit — Ha 3,0-9,0 cM No cpaBHEHUIO C KOHTPOAEM.

Ta6bauua 1. BanaHue gunentuga AB-0 Ha yporKaiHOCTb COM
Table 1. Influence of AB-0 dipeptide on soybean yield

AB-0 NoBbICMIO
No CpPaBHEHUIO C

MpumeHeHune annentunaa
YpOXKalHoOCTb cou Ha 59,2-81,2%
KOHTposiem (Tabn. 1).

MNpumeHeHne TeTpanenTuga
YpOXKaHoCTb couM Ha 62,9-83,7%
KOHTposiem (Tabn. 2).

AE-0 nosbicuno
Nno CpaBHEHUIO C

Macca 1000 y Mpubaska
YposKaitHoCTb, u/ra yporkas
cemsH, r L Lo
Fpynna / Group Weight of Productivity, centner Increase in yield
1000 seeds, g per hectare u/ra %
c/ha
KoHntponb / Control 180 20,2 - -
®oH / Seed pool 190 28,7 8,5 42,1
®oH + o6paboTka cemaH 3a 1 mecay, (0,01 r/n) *
Seed pool + seed treatment for 1 month (0.01 g/l) 200 32,2 12,0 59,2
doH + 06paboTKa cemsH 3a 1 mecay, (0,001 r/n)
Seed pool + seed treatment for 1 month (0.001 g/I) 180 303 10,1 20,0
®oH + o6paboTKa cemaH 3a 1 mecay, + o6paboTka
B ¢asy 1-i Tpoiiuatbiii amcr (0,01 r/n) 190 33,4 132 65,3
Seed pool+seed treatment for 1 month + treatment
in the phase of 1st triple leaf (0.01 g/I)
®oH + o6paboTKa cemsaH 3a 1 mecay, + o6paboTka B a3y
1-# Tpoituatbiii auct (0,001 r/n) _ 200 32,8 12,6 62,4%
Seed pool + seed treatment for 1 month + treatment in the
phase of 1st triple leaf (0.001 g/I)
®oH + o6paboTka cemsH 3a 1 mecay, + o6paboTka B Ppasy
1-i TpoiuaTblit ncT + 06paboTka B a3y byToHM3auma
(0,01 ¢/n) 190 36,6 16,4  81,2*
Seed pool + seed treatment for 1 month + treatment
in the phase of 1st triple leaf + treatment in the budding
phase (0.01 g/l)
®oH + 06paboTKa cemsaH 3a 1 mecay, + o6paboTKa B dpasy
1-i TpoiuaTblit ncT + 06paboTka B a3y 6yToHM3aums
(0,001 r/n) 180 34,7 14,5 71,8
Seed pool + seed treatment for 1 month + treatment
in the phase of 1st triple leaf + treatment in the budding
phase (0.001 g/l)
HCPy s/ LSD 11,9
MpumeyaHue: *p<0,05 No cpasHeHUIo C NoKaszamesnem 8 KOHmMpose
Note: *p<0.05 in comparison with the indicator in the control
Ta6bauua 2. Bananue teTpanentuga AE-O Ha ypoxKaliHOCTb com
Table 2. Influence of AE-O tetrapeptide on soybean yield
Macca 1000 YpOoXKanHOCTb, ﬂpMGaBKa.pr.))Kaﬂ
u/ra Increase in yield
rpynna / Group ceman, r Productivity
Py Weight of 1000 ' u/ra ,
seeds, g center per c/ha %
! hectare
KoHTponb / Control 180 20,2 - -
®oH / Seed pool 190 28,7 8,5 42,1
®oH + 06paboTka cemaH 3a 1 mecay, (0,01 r/n) "
Seed pool + seed treatment for 1 month (0.01 g/l) 200 32,9 12,7 62,9
doH + 06paboTKa cemsH 3a 1 mecay, (0,001 r/n)
Seed pool + seed treatment for 1 month (0.001 g/I) 200 31,5 113 35,9
®oH + o6paboTKa cemsaH 3a 1 mecay, + o6paboTka
B ¢asy 1-i Tpoiiuatbiii amcr (0,01 r/n) 190 336 13,4 66,3
Seed pool +seed treatment for 1 month + treatment
in the phase of 1st triple leaf (0.01 g/I)
®oH + o6paboTKa cemaH 3a 1 mecay, + o6paboTka
8 ¢a3y 1-i Tpoiiuarbiii amcr (0,001 r/n) 200 331 12,9 63,9%

Seed pool + seed treatment for 1 month + treatment
in the phase of 1st triple leaf (0.001 g/I)
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®oH + 06paboTKka cemsH 3a 1 mecsay, + o6paboTka

B ¢asy 1-ii TpoiuaTbii AUCT + 06paboTKa B pasy
6yToHusauma (0,01 r/n)

Seed pool + seed treatment for 1 month + treatment

in the phase of1st triple leaf + treatment in the budding
phase (0.01 g/1)

200 37,1 16,9 83,7*

®oH + 06paboTka cemsaH 3a 1 mecay, + o6paboTka

B ¢asy 1-i TpoiuaTbii AnCT + 06paboTKa B pasy
6yToHusauma (0,001 r/n)

Seed pool + seed treatment for 1 month + treatment

in the phase of 1st triple leaf + treatment in the budding
phase (0.001 g/1)

190 35,7 15,5 76,7*

HCPo;5 / LSD

8,7

MpumeyaHue: *p<0,05 Mo cpagHeHUIo ¢ NoKazamesnem 8 KOHMposne
Note: *p<0.05 in comparison with the indicator in the control

2. Mpoun3BOACTBEHHDI 3KCNEPUMEHT

MpumeHeHune nentngos AB-0 n AE-0 B Npon3BoACTBEHHOM
onbITe cNOCOHCTBOBAIO NOBbLILWEHMWIO KO/IMYecTBa 60608 Ha
68,8% wn 87,5% COOTBETCTBEHHO MNO CPaBHEHWUIO C
KOHTposem (Tabn. 3).

Ta6bauua 3. BansaHue nentmaos Ha pasBuTME pacTeHuid com

MpumeHenne nentmgos AB-0 wn AE-0 B
Npov3BOACTBEHHOM OMbITe CNOCOHCTBOBANO MOBbILLEHUIO
ypoxaa Ha 30,5% u 18,4% cOOTBETCTBEHHO MO CPAaBHEHUIO
C KoHTponem (Tabn. 4).

Table 3. Influence of peptides on development of soybean plants

Konunuecrso Konunuecrso
. BbicoTta .
Fpynna / Group Macca 10 ctebnen, r pacTenus, cm MeXA0Yy3N1N, WT 60608, WT
Py Weight of 10 stems, g S Number of Number of
Plant height, cm .
internodes, pcs beans, pcs
Koutponb / Control 182,4 70 9 16
O6paboTtka aunentugom AB-0
Treatment with AB-0 dipeptide 146,7 62 8 27
O6paboTKa TeTpanentugom AE-0 1945 66 9 30

Treatment with tetrapeptide AE-0

Ta6auua 4. BAvsHWe NenTMA0B Ha YpoXKalHOCTb CoM
Table 4. Influence of peptides on soybean yield

Macca 1000 cemsH, r

MNpubaBKa ypoxkan

YpoxaiHocTb, u/ra S
P »u/ Increase in yield

Fpynna / Group Weight of 1000 Productivity, center w/ra
ds, hect 9

seeds, g per hectare o/ha %
KoHTponb / Control 191,2 16,1 - -
O6paboTtKa gunentugom AB-0
Treatment with AB-0 dipeptide 196,7 21,0 49 305
O6paboTKka TeTpanenTugom AE-0
Treatment with tetrapeptide AE-O 1928 19,0 30 18,4
HCPo,s / LSD 4,4

Takum obpasom, gunentug AB-O u Tetpanentug AE-O B
KOHUeHTpauuax  0,01r/n " 0,001r/n obnagatoT
CNOCOBHOCTBIO CTUMY/IMPOBaTb POCT U pPa3BUTUE PACTEHUN
COM, @ TaKKe NOBbILATL ee YPOXKaUHOCTb.

3AKNTIOYEHUE

ObpaboTka cemaH KopoTkMumu nentuaamm AB-O u AE-0 no
peKkoMeHAyeMbiM  CXeMam  OKas3ano  MNOJIOXKUTENbHOEe
B/AMAHME HA pPa3BUTME U YPOXKAMHOCTb cou copTa baTs,
HEeCMOTpA Ha HepaBHOMeEpPHOe pacnpefeneHne 0CafKoB 1
HEeYCTONYMBBIN TeMnepaTypHbIN pexum. TaK, B KyCTapHO-
py4yHOm onbiTe npumeHeHune punentnga AB-O nosbicuno
YpoOXKalHocTb cou  Ha 59,2-81,2%, a npumeHeHue
TeTpanentmga AE-0 — Ha 62,9-83,7% nNoO CpaBHEHUID C
KOHTponeMm. MNpumeHeHne KopoTknx nentuaos AB-0 n AE-0
B NPOM3BOACTBEHHOM OMbITe CNOCOBCTBOBA/NIO NOBbILLEHUIO

Ko/inyectsa 60608 Ha 68,8% 1 87,5%, a TaK)Ke NOBbILIEHWNIO
ypoxaa Ha 30,5% u 18,4% cOOTBETCTBEHHO MO CPABHEHUIO
C KOHTpONEM.

M3yyeHHble kopoTkune nentngbl AB-0 n AE-0 MmoXHO
OTHECTM K perynatopam pocTa pacTeHWid  HOBOTO

nokoneHus.  MentTuabl  BO3MOXHO  MPWMEHUTb B
3KCNepuMeHTanbHOW BoTaHWKe, MONeKyNApHON Buosorum
pacteHuit,  BUOTEXHONOTMM U B MNPAKTUYECKOM
pacTteHneBoAcTBe.
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Pesiome

Uenb. [poBect CpaBHWUTENbHbLIA aHA/lM3  OCHOBHbIX  HAMpaBAEHUM
rEHETUYECKMX WUCCNeO0BaHUI  KOMMIEKCHbIX (XPOHMYECKUX) Helponcu-
XMYeCcKux 3ab0s1eBaHN YeNoBEKa U onpeaenuTb NepcnekTUBbl UX FTeEHOMHbIX
nccnen0BaHUiM.

O6cykaeHne. KomnnekcHble 3aboneBaHua coctasasaoT 6onee 90% obuwiel
NnaToNIOrMM YeNOBEKA M ABAAIOTCA OCHOBHOW NMPUYMHOM MpeKAeBPemMeHHOMN
CMEpPTHOCTU M MHBAAUAHOCTU. OQHUMMU U3 CaMbIX AKTyaslbHbIX U TAMKENbIX,
Kak pgnAa  camux 6O/bHbIX, TaKk W Ana  obuwectBa KOMMAEKCHbIMU
3a60/1eBaHMAMM ABNAIOTCA SHAOFEHHbIE NCUXMYECKMe 60e3HM, B YaCTHOCTU —
Wn3oppeHns, YMCTBEHHAs OTCTA/ZIOCTb W PaACCTPOMCTBA ayTUCTUYECKOrO
cneKkTpa. HecmoTpAa Ha TO, YTO reHeTUYeckMe MU 3NUAEMUONOTUYECKUE
NUCcCNefioBaHWA MOKA3bIBAlOT BbICOKME MPOLEHTbI Hacnegyemocty (4o
70-80%), naeHTUdUKaUMA reHoB NpPeapacroNoKEeHHOCTU OCTAETCA C/NOMKHOM
3agadyeirt. WUccnepoBaHus  mocnegHUX  AecaTUNeTM  cnocobcTBoBanm
NMOHMMAHWUIO TEHETUYECKUX MEXaHM3MOB MaToreHesa Takux 3aboseBaHuWM,
3HaYMTEeNIbHO  MPOABMHY/AM  HAWe  MNOHMMaHMe C  TOYKM  3peHus
MOEHTUOUKALMM  NNOKYCOB PUCKA, BO3MOMKHbIX MEXaHWM3MOB rMepesayn
rEHETUYECKOrO PUCKA, Y4acTUA B MaToreHese Takux 3abosieBaHMIN He OAHOrO,
a 60/bWOro Konuyectsa reHoB, 06ecneymBaloLLMX MHOMECTBO BapwWaHTOB
3KCMpeccumn reHoB. Bmecte ¢ Tem, KapTMpPOBaHWE FEHOB, KOHTPOAUPYHOLLMX
TaKuMe KAUHWYEeCKMe ¢ eHoTUMbl M MyTauum B HUX, obycnasauBsatolime
rnaToreHes, BO MHOTOM OCTAeTCA elle HeU3BECTHOM.

3akntoyeHne. OOHapyKeHWe OAHMX M TeX e M3MEHEHUIM B reHax npu
HEMPONCUXMYECKMX KOMIMIEKCHbIX 3a60neBaHMAX HABOAWUT HA MbICAb, YTO
BOB/IEYEHHbIE FeHbl CXOAATCA B BUOXMMMUYECKMX MYTAX U MOTYT ObITb BbI3BAHbI
CNOXHbIM B3aumogencTanem GpakTopoB reHeTUYeCKOn 1 cpesoBon NpUpoabl
XapaKTepPU3YIOLWNXCA TFEeHETUYECKOM TrEeTEPOreHHOCTbD, 3a4acTylo coye-
TaloLLEeNCA C KAMHUYECKOWN reTeporeHHOCTbIO, HEMOIHOWM NMEeHETPAHTHOCTbIO U
deHokonuaMK. ITo MmeeT 6onblioe 3HayeHue ANA pPa3paboTKM reHHol
TepanuMu C BblABNEHUEM JNIEKAPCTBEHHbIX MULUEHEN ANA JleYeHUa 3STUx
PacCcTPOMCTB.

Kniouesble cnosa

KomnnekcHble 3aboneBaHus, wnsodpeHus, OOHOHYK/IEOTUAHbIE
noAvMopdu3mMbl, MOAHOTEHOMHbIE MOC/NEA0BATE/NIbHOCTU, WM30/MPOBAHHbIE
Monynauun.

© 2022 AsTopbl. 02 Poccuu: 3Konoeus, pazsumue. ITO CTaTbA OTKPLITOro AOCTyrna B COOTBETCTBUM C ycnoBuamm Creative
Commons Attribution License, koTopas paspeliaeT UCNOMb30BaHWe, PAacNpOCTPaHeHWe M BOCNpPoOU3BeAeHUe Ha nobom
HocuTene NPW YCI0BUM NPaBUIbHOTO LIUTUPOBAHUA OPUTMHANBHON paboTbl.
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Abstract

Aim. To carry out a comparative analysis of the main directions of genetic
studies of complex (chronic) human neuropsychiatric diseases and to
determine the prospects for their genomic studies.

Discussion. Complex diseases account for more than 90% of the total
human pathology and are the main cause of premature death and
disability. One of the most urgent and severe categories of complex
diseases, both for the patients themselves and for society, are endogenous
mental illnesses, in particular, schizophrenia, mental retardation and
autism spectrum disorders. Despite the fact that genetic and
epidemiological studies show high heritability rates (up to 70-80%), the
identification of predisposition genes remains a challenge. Studies in
recent decades have contributed to understanding the genetic
mechanisms of the pathogenesis of such diseases and have significantly
advanced our understanding in terms of identifying risk loci, possible
mechanisms for the transmission of genetic risk, and the involvement in
the pathogenesis of such diseases of not one but of a large number of
genes that provide many variants of gene expression. However, the
mapping of genes that control such clinical phenotypes and mutations in
them that cause pathogenesis remains largely unknown.

Conclusion. The finding of the same gene changes in neuropsychiatric
complex diseases suggests that the genes involved converge in
biochemical pathways and may be caused by a complex interplay of
genetic and environmental factors characterized by genetic heterogeneity,
which is often associated with clinical heterogeneity, incomplete
penetrance and phenocopies. This is of great importance for the
development of gene therapy through the identification of drug targets for
the treatment of these disorders.

Key Words
Complex diseases, schizophrenia, single-nucleotide polymorphisms, full-
genome sequences, isolated populations.
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BBEAEHUE

KomnnekcHble 3abonesaHuA HeMponCcMXMYecKoro
paccTpoicTBa, B OT/IMYME OT MOHOreHHbIX 3aboneBaHui
(reH-6enoKk-npusHak) He nofunHATCA npasuny
Knaccuyeckon reHeTuku [1-3], Tak Kak myTaums B reHe,
BCNEACTBME YEro MOMKET NPOU30MTU U3MEHEHUE CTPYKTYPbI
6enKka, He ABAAETCA HEOOXOAMMBIM WMAM AOCTAaTOYHbLIM
YCNOBMEM Pa3BUTUA MATONIOTMYECKOrO NPU3HAKa. bonbLuyio
PO/ib UrpatoT PerynaTopHble BeNKKU, YNCNO KOTOPbIX MOXKET
ncuncnaTbea  pecatkamu [4-10] M, B paHHOM cayvdae,
OCHOBHOM npUYUHOM MOXeT  b6biTb  M3MeHeHue
KOHUEHTpauMM onpeaeneHHoro 6enka Ha J/IOKaIbHOM
y4acTKe B KOPOTKMM MNPOMENKYTOK BPEMEHM, a He
HapyWweHMe CamoM MPOCTPAHCTBEHHOW CTPYKTYpbl 6enka
[11; 12].

UccnepoBaHne MynbTUAKTOPHBIX (KOMMNEKCHbIX)
3ab0neBaHMI  NOKa3ano, UYTO OHW  XapaKTepusytoTcA
HacneaCcTBEHHOM npeapacnoNoXKeHHOCTbHO, KoTopasn
onpeaenseTcA akTusauuMein OofHOro WM/MAM HECKONbKUMU
reHamu «NpeapacroNoKeHHOCTU». 3TN myTaumu (annenu)
COBMECTUMbI C XWM3HblO, HO nNpuU  OnpeseneHHbIX
HebNaronpuATHbIX YCNOBUAX NPUBOAAT K aKTUBALMWU ITUX
reHoB W  pa3BuTMIO  MatosnoruMyeckoro  ¢deHoTMna
nonumopousma [5; 7; 13-15].

CnoKHoOCTb naTtoreHesa KOMMIEKCHbIX
3a60neBaHMI  HEMpPONCUMXMYECKOTO XapaKTepa, Kak W
nobblx  gpyrux MYNbTUAKTOPHbIX 3aboneBaHni,
COCTaBNAET TreHeTUYecKUit MnoaMmMopdusm, a y4yuTbiBas
WHOMBUAYANbHbIE  OCOBEHHOCTM  reHOTMNA  KaXKAoro
YyesioBeKa MNpoABJeHME MATONOIMMYECKOro mnpouecca W
CTerneHb ero BbIPaXKEHHOCTU TPYAHO npeacKasyembl [16].

leHeTUYecKas reTeporeHHOCTb  KOMMJIEKCHbIX
3aboneBaHuMI, T.e. y4acTMe B MaToreHese Takux H6osesHewn
He OAHOro, @ HEeCKONbKMX M Aayke BONbLIOro Kosvyectsa
reHoB, obecneynmBaeT MHOMECTBO BAapMaHTOB 3Kcnpeccuu
reHoB, B CBA3XW C Yem KapTMpoBaHME T[EHOB,
KOHTPO/IMPYIOWMX  TaKMe  KAMHWYecKMe  eHoTUMbI,
ABNAETCA AOCTAaTOMHO TPYAHOW 3a43a4eit.

KapTuposaHue " naeHtTndumKauma reHos
MYNbTUAKTOPHbIX npu3HaKoB OCHOBaHO Ha
MCMOAb30BaHUN 6/113HeUOBOrO  MeToda,  aHanAu3a
cLuenneHui n accoumnaumnii, B TOM 4ynucne noaHOreHoMHoro
aHanusa (GWAS 7 GWLS), NOAHOreHOMHOrO
CEKBEHMPOBAHUA, aHa/nM3a TPAHCKPUNTOM W 3NUTEeHOMA
MCMNob3ya MoAaxoAbl U meTogbl 6MoMHGOPMALMOHHOM U
cuctemHon 6uonornn [16; 17]. Kaxagblt M3 3TUX Noaxon0B
MMeeT CBOM NPeuMMyLLecTBa M HeaocTaTku. OcTaHoBMMCSA
bonee petanbHo Ha metoge linkage analisy 1 GWAS, Tak
KaK OHW ABANAIOTCA Hanbosee NPOrHOCTUYECKM 3HAYUMbIMU.
GWAS, OCHOBaHHbIA Ha  WCMNONb30BaHMWU  AAHHbIX
nporpammbl «HapMap» B coueTaHum ¢ TeXHUKOW Bruounnos
BbICOKOTO  paspelleHus  No3BoOJIAeT  OAHOBPEMEHHO
BbIABNATb BCE OAHOHYKNEOTUAHble 3ameHbl  (single
nucleotide polymorphism — SNP), 4ocTOoBepHO cuenieHHble
C TeM uAM WHbIM 3abonesaHvem [14; 16]. Bnarogaps
OAHHOMY MeToay YZAanocb MAeHTUGUUMPOBATb CBbile
1200 NOKycoB, CBA3aHHbIX C MposABAeHWeM u/vau
passutuem 6onee 165 xpoHuyeckux 3abonesaHnin [16; 18;
19]. HepoctaTkom MeToga fABAAETCA NOMYAALMOHHAA
cTpatndmKauma 6bonbwnx BbIGOPOK, npoBoaumble 6e3
yyeTa nonynsaLMOHHO-reHeTUYeCcKon CTPYKTYpbI
M3y4yaemoro pernoHa u ¢opmmpyemoin BbIGOPKU. ITO
MOJET MPUBECTU KaK K danbli-HEraTMBHbIM, TaK M K
$anbLw-No3nTUBHLIM accoumaumam [20].

OCHOBHbIM METOAOM A/ KapTUPOBaHWA reHOB
KOMMN/IEKCHbIX 3ab0s1eBaHNIt Npu paboTe C reHeTUYeckuMm

nsonaTamu, agnaetcs aHanus cuennenuit (linkage analysis).
[aHHblt meTos, ¢OKycUpyeTca Ha MOUCKE NaTOTeHHbIX
JIOKYCOB, Mepefalowmnxca B NOKONEHUAX — OT 60/abHOro
poauTena 60ONbHbIM MOTOMKaM W He nepearowwmxcs
340POBbIM, MPUYEM MHPOPMATUBHBLIMU ABNSAIOTCA TO/BKO
MYNbTU-aNNeNbHble NOKYCbl. MaeHTUdMKaUMA CBA3AHHbIX C
60/1€3HbI0  JIOKYCOB Y  POACTBEHHbLIX WHAMBUAYYMOB
6oNblIMX Ccemel OCyLLecTBAAETCA MeToZamMu  aHanun3a
cuenneHuni C  onpeaeneHHbIMU CTaTUCTUYECKMMU
Kputepuamun goctoBepHoctu [21]. Mpu aHanuse 6onblumnx
POLOCNOBHbBIX MOMHO ONpeaennuTb XPOMOCOMY, AaxKe
YCTaHOBUTb JIOKYC, C KOTOPbIM NPEUMYLLECTBEHHO CLEN/IEH
natonornyeckuin peHotun. Metogom cuenneHuns 8 Poccum
6blAM  KapTMPOBaHbl  JIOKYCbl  BONbLWKWHCTBA  HEPBHO-
NCUXNYECKUX [21; 22] " cepaeyYHo-cocyamCTbIX
3aboneBaHuit [16]. YcTaHOBNEHO, YTO MyTaLMA, BO3HMKLLAA
y npefKa (pogoHavanbHWKa) M onpeaenaowas passuTme
b6onesHn, nepepaeTcA MNOTOMKaM BMecTe € 610KOM
rannotMna. Mpuv CcmeHe MNOKONEHU B NONyAAuMAX B
npouecce pekombuHaumin B meriose pasmep 3Tux 6710K0B
yMeHbLaeTca: 4yem 6o/blle CMEHWNOCb MOKONEHUI U
NPOM30OLW/I0 MeNo30B U peKomMbMHauui, TemM MeHblue
pasmep 670Ka ranioTuna c MaToreHHbIM (MyTaHTHbIM)
JIOKYCOM M TeM fierye BbIABUTb dU3MYECKoe cuenneHue ¢
TaKMM JIOKYCOM C MOMOLLbIO CKAaHMPOBAHHbIX NO AaHHOMY
y4yacTky reHoma [JHK-mapkepos [21; 22]. imeHHO no3Tomy,
3bdEeKTUBHO  KapTUpOBaHWE TEHOB B  FeHeTUYeCKUX
M30/1ATaX KOPEHHbIX MANOYMCNEHHbIX HApPOAOB, KOTOpble
ABnAlTCA 3THUYECKM " aemorpaduyeckm
anddepeHUMpPOBaHHBIMM MANbIMKU NOMYAALUAMM.

TpafMLMOHHO reHeTUYeckMe W301ATbl  Noapas-
OeNnAlTcA Ha nepBUYHble W BTOPWUYHble. [MepBUYHbIE
M30N1ATbl MMEIT OTHOCUTENbHO [PEBHIOK FEHETUYECKYH
ucroputo (>100-200 noKoneHwui), Torga Kak BTOPUYHbIE
ABNAOTCA OTHOCMTENbHO MonoabiMu (<100 noKoneHwi).
WccnepgoBatenammn  yCTAaHOB/IEHO, 4YTO  LUenbld  pAapg,
NepBUYHbIX M30NATOB OTIMYAETCA OT BTOPUYHBLIX WU, Tem
bonee, OT reHeTUYECKU reTeporeHHbIX ypbaHM3NPOBaHHbIX
nonynAuMii  NPeuMyLLecTBEHHbIM  HaKONJeHWeM OAHOM
onpeaeneHHon KomnnekcHon natonoruu. lMokasaHo, yTo
Takas nonynAauMoHHo-cneundnyeckan arperauus
npou3oLWLIa B UCTOPUM STUX U3ONATOB B CUY COBOKYMHOMO
nenicteua  apdekToB  gpelida reHos, 3IHAOraMUUM U
MHOPUAMHIA. 3TU WUccneaoBaHUA MO3BOAWAM YCTAHOBUTb
CNeKTp ob6wWmMx M cneunduyHbIX ONA PasHbIX WM30NATOB
FTEHOMHbIX CUEMNIEHUN C MHTEePecylowmmM KOMMAEKCHbIM
3abonesaHuem [23-29].

Cpean Haubonee Taxenbix pna obwectsa W
TPYAHbIX ANA camoro 60/bHOr0 KOMMAEKCHbIX 6onesHei
BbIAENAIOTCA HeMponcuxmyeckne 6onesHn — wusodperus,
OT KOTopolh cTpagaetr 1% HaceneHuAa Bcero mupa u
YMCTBEHHAA OTCTaNoCTb, KoTopaa BbiasaseTca y 2-3%
npoueHToB. B nocnegHue rogbl ¢ pasBuUTMEM FeHETUKN BCe
6onblee 3HayeHME NPUOAETCA MMEHHO TeHeTUYeCcKon
cocTaBnalowein Takux 3abonesaHuit  [30; 31]. B
COBPEMEHHOW MEeXAYHAPOAHOW HO30/10MMU  YMCTBEHHAA
oTCTanoctb  0boO3HaYaeTcA  Kak  "MHTennekTyasnbHas
HecnocobHocTb-uHBannaHocTe" (Intellectual disability, ID).
C KaXKAbIM roomM y4YeHbIM YAAETCA BCE [y6Ke NPOHWUKHYTbL
B reHOM 4esioBeKa, U y6eauTbeca B TOM, YTO MHOTUE Takue
3ab60neBaHMA MMEIOT reHeTU4Yeckne npepnocbinku. Ha
CEerogHAWHUIM aeHb myTauum B 6onee uyem 500 reHax
CBA3aHbl C YMCTBEHHOW OTCTA/NIOCTbIO U COOTBETCTBYHOLLMMM
HapyLWEHMAMM KOTHUTUBHbIX GYHKLMIA, TAKUMW KaK ayTU3M,
paccTpoicTBa BHUMaHWA U Wwn3odppeHuns. K HEKOTopbim U3
HUX OTHOCATCA MyTauuu B 12p13.33; 12g24.11; 1q942.2;
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11g23.2; 17p13.3; 8p12 [24; 32-35]. 3TO AUWb HEMHorue
reHbl, KOTopble BblN YCTaHOB/EHbI B 3KCMEPUMEHTaxX npu
M3y4YEeHUW JIOKANbHOTO permoHa U Hebo/IbLIOro KonvecTsa
nogen. UccnepoBaHue reHeTMyeckux wmsonsatos c¢ ID B
pamkax MexayHapoaHon Hay4YHoW Kopnopauuun ENIGMA
(USC, US) BbiABMIO BbLICOKYIO arperauuio  AaHHOTO
3aboneBaHusa. B aTom uccnenoBaHuu 6Gbina ycTaHOBNEHA
obwupHaa poapocnoBHas (6onee 700 uyneHoB wm3
14 nOKONEHWI) C NPEUMMYLLECTBEHHbIM HAKOMIEHUEM
AaHHOW naTtonoruun. MonHoreHomHbIW linkage aHanus B
3TON POAOC/NOBHON MO3BO/IMA YCTAHOBUTL PAJ, FEHOMHbIX
Y4YacCTKoB, cuensieHHbIx ¢ ID, w©3 KOTOpbIX BbICOKaA
Koppenauma Oblna BbiABNAEHA NPWU CUENNeHWU B JIOKyce
1224 [21]. MNpwmeyatenbHo, yto Mon TomMMcoH M ero
COTPYAHMKMU HECKONbKO MO3)Ke OOHapYyKUAW ycToWYMBblE
accouymaumm GWA c 30HOM Mo3ra — rMnoKKamnom u ero
06beEMHbIMM nokasartensamm, OTBETCTBEHHbIM 3a
KOTHUTMBHbIE CMOCOOHOCTM uYenoBeKa [28]. [eTanbHoe
nccnenoBaHMe TaKOro reHOMHOrO JIOKyca, CLEMIEHHOro ¢
ID M 06bEMHbBIMM NapameTpamu rMNNoKamna, NPOBOAUAN
YKa3aHHble Bbille yYeHble NPU CKPUHUPOBAHUN MyTaLuii B
reHax, JIOKa/IM30BaHHbIX B CLEMNJIEHHOM pernoHe ¢
nomouwbto CNV 1 LOH (onpegeneHHbix Ha ocHose 500 000
SNP-oe Affymetrix SNP 5.0). KonunyecTBo cTaTUCTMYECKM
3HAYUMbIX MUKOB, NPEAMNONOKUTENBHO aCCOLMMUPOBAHHDIX C
3.02L0D21.3 o06Hapyunu B o06WeNn CNOXKHOCTM B
10 reHOMHbIX perroHax. Camblii CyLECTBEHHbIA CUTHAN C
LOD=3 6bin nonyyeH B 12g24. LOH 1 CNV ckpuHUpoBaHue,
OCHOBaHHOE Ha AaHHbIX MUKPOYMUMNOB ANA BbIABAEHUA
CTPYKTYPHbIX FEHOMHbIX Bapuauuit B 12q24, no3sonuno
ycTaHoBUTb cermeHTbl CNV 1 ROH B HECKONbKUX reHax-
KaHampatax (MED13L, HRK, FBXWS8, TESC, CDK2AP1l wu
SBNO1) [22; 36]. Y 300pOBbIX YNE€HOB POAOC/IOBHOW 3TOr0
e W30/1ATa MAEHTUYHble MyTauum He OBHapyMKeHbl.
MMEHHO 3TW Ke camble reHbl M OKa3anucb YCTOMYMBO
acCcoOUMMPOBAHHbIMM € Pa3sMepPHbIMK  MOKasaTenamu
rmunotanamyca, B paHee NPOBEAEHHOM UCC/ef0BaHUM.
Mpuyem y 6o0nbHbIX ¢ ID 3TM oOb6bemHble MoKasaTenu
rMNNoKamna MeHblue, YemM y 340poBbix [28].

OBCYXAOEHUE
MoTtepsa reteposurotHoct uam LOH (cokp. loss of
heterozygosity) — saBnsetca rpybbiMm XPOMOCOMHbIM

cobbITMeM, KOTOpoe NpUBOAMT K MOTepe BCEro reHa wu
OKpYrKatolei ero xpomocomHow obnactn [37]. MoTeps
reteposurotHoctn (LOH) mamepseT cTeneHb annenbHoro
cxoactea B reHome. LOH moxkeT BcTpeyaTbca nvbo B
YHUNapueHTanbHo aucomum (UPD) — korpga obe kKonuwu
reHa WAM reHOMHOrO PervoHa yHacnefoBaHbl OT OZHOro
poautens, nnbo B 6uNapueHTanbHOMW, Korga annenu
nosy4eHbl oT oboux poauteneit [22].

CyliecTByeT HECKONbKO  MeXaHW3MOB
reTepo3nroTHOCTH:

1. MoHocomus (NoTepst 04HOW XPOMOCOMbI);

2. leneuma y4yacTKa XpPOMOCOMbI C HOPMANbHbIM
annenem;

3. TouKoBas myTauus;

4. dnureHeTUYECKasa MHAKTUBALMA annens;

5. PaHHee aMbproHanbHoe MUTOTUYECKOe
cobbITME, NPUBOAALLEE K MO3AULMU3MY, UAN K NOABIEHUIO
BPOXAEHHbIX y4acTkoB ROH;

6. PekombuHaumaA B meliose;

7. UH6pnamHr KakK dakTop reHOMHOM
rTOMOFEeHHOCTM M NOTepU reTepo3nroTHOCTM B reHax,
onpeaenAlwmnx KAnHmuyeckne GeHotunbl.

notepu

Momumo  noTepu  reteposurotHocTM  (LOH)
cywectsyeT Takoe noHatMe, Kak ROH (Runs of
homozygosity) — 3TO CMeXHble A/IMHbI TOMO3UFOTHbIX

reHoTUNOB, KOTOPblE NPUCYTCTBYIOT Y Ye/s0BEKa M3-3a TOro,
4YTO poauTeNnu nNepefarT UAEHTUYHbIE FAaNNOTUMbl CBOEMY
notomctey [38]. Hanuume romoO3WroTHbIX CErMEHTOB
PacKpbIBAOT MexaHM3Mbl aemorpaduyeckoli 3BoOLUM
HaceneHus M MoryT AaTb UHPOPMALMIO O reHeTUYeCKUx
cObbITUAX, NPOUCXOAMBLIMX B TEYEHWE AJUTENIbHOTO
BpemeHu. Ha uvacrtoty, pasmep u pacnpegeneHne ROH B
reHome BAMAOT TakuMe (aKTOpbl, KAaK eCcTeCTBEHHbIN U
MCKYCCTBEHHbI OT6OP, peKombuHauma, HepaBHoOBecKe Mo
CLEenIeHuto, NonyasauMOHHAn CTPYKTypa, YacToTa myTauui
1 nHbpuguHra [39].

B reHeTMYyecKM W30AMPOBAHHBIX  MMBpPEeaHbIX
nonynauuax yawe, 4em B NOObIX APYrUx MNONyAAuUAX
BCTpeyaeTca TAxKenoe 3abonesaHme — wunsodppenua (LLU3P),
CBA3AHHOE C MCUMXO3MOLMOHANbHBIMW PACcCTPOMCTBAMM,
HeazeKBaTHOCTbIO noseneHun 7 BPEeMEHHbIMU
BbIMAAEHUAMM M3 couManbHOM  Xu3HU.  OB6bIYHO
Pa3BUBAETCA Y MYXKYMH B Bo3pacTe 18-25 neT u y XKeHWwmH B
Bo3pacTe 26-45 net. Ha cerogHAWHWN AeHb, Kak 6bli1o

CKa3aHO BbllWwe, wWU30oPpeHNa mnopaxkaet okoso 1%
HacefneHusa mupa. MpUMepHO Kaxabli AecATblli YesloBeK ¢
AnarHosom «wmnsoppeHmnar» 3aKaH4YnBaeT U3Hb

camoybuiicteom [40; 41]. B cBSA3U C TAXKECTbIO TeYeHus
OaHHOro  ncuxuyeckoro  3aboneBaHuMa U 60AbWMM
BAMAHMEM 60/N€3HM Ha COUMYM B LLEJIOM, Y4YeHble BCero
Mupa pa3pabaTtbiBatoT MeToabl MAEHTUOUKALMM TEeHOB
TaKux 3aboneBaHui.

leHeTUYeCcKUn puUCK ANA pa3BuTMA LWusodpeHum
BO3HMKAEeT M3-3a  Pas/IMYHbIX  Bapuauuini  nocneno-
BaTe/NIbHOCTU HyKneoTMaosB B monekyne AHK. JeTtanbHee
Bcero msyyeHbl SNP (04HOHYKNEOTMAHbIE NONAUMOPOU3MBI)
1 CNV (BapuaHTbl uncna konuit). Oba oHM AENCTBYIOT KakK
baKTopbl  pUCKa, HeT MNOATBEPXKAEHHbIX MNPUYUHHDBIX
MyTaLMIi, HU CeMelt, B KOTOPbIX LWn3odpeHnsa nepesaeTca u
nNpoABAAeTCA cornacHo MeHaeneBckoMy NpUHLMNY.

NTaK, macwrabHble reHOMHble WcCAefoBaHWA B
3TOM Hamnpas/JieHUW Hayaaucb € TOro, 4to JleHs u ero
COTPYAHWKKM pas3paboTannm MeToh aHanusa accoumauni
romosuroTHoct uenoro reHoma (WGHA) gns BbiaBneHus
reHeTUYECKMX JIOKYCOB PUCKA pPa3BUTUA LWIM30PPEeHnUu.
MpumeHaa 3ToT meTog, Ha 178 obpasuyax 60abHbIX
wusodpeHen n 144 300p0OBbIX KOHTPO/IbHBIX FEHOTUMAX,
KoTopble 6binn NpoaHannsmpoBaHbl No 500 Tbic. MapKepos,
JleH3 0BHapyKWA, YTO Y4aCTKM FOMO3UIOTHOCTM PasMepom
oT 200 K6 g0 15 M6 6bin pacnpocTpaHeHbl Y eBPOMNENLEB,
HEe MMeBLUMX POACTBa Apyr ¢ Apyrom. CsoictBa obwmx
ROHs y 3p0poBbiXx Atoaen, BKAKOYAA PACNO/IONKEHUE
XPOMOCOM W HanuymMe HeHacNeACTBEHHbIX [anjioTUNOB,
COWUCL C NpeaBapuUTENbHbIMW OTYETaMM, B KOTOPbIX
YKa3blBalOTCA PErnoHbl, HaxoAAwMeca Noj CeNeKTUBHbIM
nasneHvem. IOTo  obbAcHAET  pe3ynbTaTbl  aHaAu3a
06pasLoB, reHOTUNUPOBAHHBIX C TEMWU XKe MapKepamu B
pamKax MexayHapoaHoro npoekta — «HapMapy,
peanunsoBaHHoro B nepuog, ¢ 2002 no 2006 rr. ROHs 6biau
3HauMTesIbHO 6onee pPacnNpPoOCTpaHEHHbIMM B CAy4YasAx
wusodpeHun, a Habop m3 aesatm ROHs 6bin 3HaUUTENIbHO
anbdepeHUMpPOBaH MO CPaBHEHWUIO C  KOHTPOJIbHbIMMU
BapuaHTaMmu. YeTbipe 13 3TUX 9 Ky4acTKOB FOMO3UTOTHOCTU
rPynnbl PUCKa» coAepann Uan cocencTBOBaNN C reHamMm,
cBA3aHHbIMK C wu3odpeHneint (NOSIAP, ATF2, NSF, wu
PIK3C3). NaumeHTbl ¢ LU3d cnektpom paccTpolcTs (Bcero
n=178, B8 Tom umucne 158 naumeHToB C LlWK30dpeHueNn,
13 naumeHTOoB C WK30apPEKTUBHBIM PACTPOACTBOM W
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7 ¢ wusodppeHonomobHoi dopmoit paccTpoicTBa) 6binn
HabpaHbl ANA 3TOr0 UCCNeLOBaHWA W3 CTaLMOHApPHbIX U
ambynatopHbIX  KAMHMK  6onbHuubl  Zucker  Hillside.
McnbiTyemble  6bliM OTOOPaHbl  UCKAKYUTENBHO MO
3THMYECKOW NpUHagnexHocTn (esponeriubl). MauneHTb
(65 »eHWMH/113 MyXKUMH) U KOHTPOb (63 KeHLWMHbI/81
MY}KYMHA) CYLLECTBEHHO HE OT/IMYaNUCL B pacnpeaeneHnm
no nony.

3Tn pe3ynbTaTbl CTa/IM OCHOBOWM Hawel paboTbl No
usyyeHnio ROH B poAoCNOBHbIX M3 ABYX ITHUYECKM WU
aemorpaduyeckm pasgenieHHbIX FreHeTUYeCcKUX M30MATOB
(3THMYECKMX  papruMHUEB W TUMHAANOB, B  KOTOPbIX
obHapyKeHa BbICOKasa arperaumsa wusodpeHun). [Mpu
n3yyeHun pernoHa 12q24.22-12g24.31 66110 0b6HapyKeHO
y 19 u3 21 6onbHbix (91%) cermeHTsl ¢ CN 1 y 20 u3
21 (95%) cermeHTbl ¢ ROH. CpegHuii pasmep A/NWHbI
cermeHTa B cuenneHHom 12024.22-12qg24.31 pernoHe y
6onbHbIX ID B 3,7 pa3 bosblie, Yem Yy 340POBbIX M
rOMO3UroTHOCTb TaKan, KaK B JaHHOM pernoHe BCTpeyvaeTca
noyT y Bcex 60/bHbIX. MpU CpaBHEHUW O/IMHbBI CETMEHTOB
C noTepen reTepo3nUroTHOCTU Yy NOTOMKOB OT POACTBEHHbIX
M HEpPOACTBEHHbIX OpaKos oOKaszanocb, 4yTo AsmnHa ROH
CErMEHTOB  CylecTBeHHO  6onblie Yy MOTOMKOB
POACTBEHHbIX OpaKoB. ITWM CermeHTbl BbIABAAIOTCA B
pervoHe 12g24.21, B u3y4yeHHOW cembe B 11 cnydasx
BcTpevatotca CNV (aeneumn) n B 15 cnyyasx — cermeHTbl
ROH, KoTtopble BkatouvatoT reHbl MED13L, HRK, FBXWS8 n
TESC, KoOTOpble  MUrpaloT  CYWECTBEHHYID poOab B
3TMonaToreHese yMCTBEHHOW oTcTanoctu [24; 42; 43].
Haww paHHble, cornacyloTcA € A@HHbBIMU - Apyrux
nccnepoBaTenen, KOTopble TakXe YCTaHOBW/IM CBA3b reHa
MED13L ¢ ymcTBeHHOW oTcTanocTbto. Mpu 3TOoM 6Hbina
obHapyseHa nnMbo geneums, ambo mytaums de novo B
3TOM reHe y 60/IbHbIX YMCTBEHHOW OTCTanocTbio [44; 45].
Hapo otmetuTb, uto B cermeHTax ¢ ROH, BbIABNEHHbIX B
pervmoHe 12qg24.31, B8 15 u3 21 (71%) cnyyaeB yMmCTBEHHOM
OTCTaNoCTU B POAOC/I0BHON NPOAEMOHCTPUPOBAN NOTEPHD
reTeposmrotHocTn B8 reHe SBNO1 — B 4 caydaax mexay
rs62774561 wn rs10773005, B 11 cayyaax mexay
rs62774561 w rs11268916 [42]. OueBMAHa HayyHas M
npakTUYecKas 3HaYMMOCTb AAaHHOIO OTKPbITUA, HA KOTOPOM
ocTaHoBMMCA Bonee AeTanbHoO.

HepasHee co3gaHve nnatdopm  MMKPOYMNOB,
CNOCOBHBIX FEeHOTUNMPOBATb COTHU Tbicad SNPs, pano
BO3MOXHOCTb ObICTPO MAEHTUPULMPOBATL HOBbLIE TEHbI
BOCMPUUMYMBOCTM KOMMNEKCHbIX peHoTMNoB [46]. B cBoem
MUCCNefoBaHUM € MPUMEHEHMEM  MUKPOYMMOB  ANA
reHoTUNupoBaHuA, JIeH3 M ero KomMaHga, Kak Mnpasuno,
MCMOAb30BaAM MeTog, accoumaumin uenoro reHoma (WGA),
npu KoTopom Kaxablh SNP paccmaTpusancs WHAWBU-
AyanbHO Ha cBA3b ¢ 6HonesHblo. C yyeTom npeano-
NOXWUTENbHO  MOJIMFEHHOW  MpUMPOAbl  KOMMIEKCHbIX
3aboneBaHWI 3Ta KOHCepBATUBHAA CTpaTerMa HemsbexHo
NPUYBOAUT K JIOXKHOOTPULUATEIbHBIM  pe3ynbTaTam npu
NoucKe reHoB MNPeApacrnoNOKEHHOCTU. B To e Bpems
CTPYKTYpHAA XapaKTepUCTUKA COBOKYMHOCTU [AaHHbIX O
WGA, BK/IOYaA cxeMy HepaBHOBecMA MO CLenaeHuto, A0
CMX NOp He WUCMo/Ab30Bajfacb B  3TUX  aHaau3ax.
CnepoBatenbHo, OHM  pa3paboTanu  aHANUTUYECKWUi
noAaxol, HA3BaHHbIM  KaK  MOSIHOTEHOMHbIA  aHanu3
accoumaumit  (WGHA), KoTopbli cHadyasna onpegenser
knactepbl SNPs nokasbiBatowme y4acTKM FOMO3UIOTHOCTY,
a 3artem wucnosib3yeT TecTbl MO BCEMY TFeHOMY W
CTaTUCTUYECKME TECTbl PErMOHANbHOW cneunduyHoCcTM ans
accoumaumm ¢ bonesHblo. B cBoem uccnepoBaHun JleHs
mcnosnbzosan WGHA B c/iyyae KOHTpo/ibHOro Habopa

nauneHToB ¢ Wu3odpeHren n 340poBbiX 406POBONLLEB,
npoaHanm3smpoBaHbix No 500000 SNP, uTobbl 06HaPYKUTb
HOBbIE JIOKYCbl NPEeAPaCcnoNOKeHHOCTH K LLI3D [46].

Takum o06pa3om, HeobXoAMMO aKUEHTUPOBATb
BHMMAHME Ha HECKOJIbKO GaKTopoB, CBA3AHHbIX C
nccnepgosaHmamm GWAS:

- accouMauMuM OTHOCATCA K NIOKycam (reHOMHbIM
obnactam), a He K camum reHam. [lo3ToMy, reHbl-
KaHAMAATbl AONKHbI PACCMATPUBATLCA C OCTOPOMKHOCTbLIO;

- MPaKTUYeCKn BCe SNP HaxogATca B
HEKOAMPYIOWMX (MHTPOHHbIX WMAM MENKIEHHbIX) Yy4acTKax
[OHK. Ha 3to obpatunmn BHMmaHue Need mn Goldstein [47],
nokasasiume, 4to TobKo 20 13 7300 accoumaumnii GWAS ¢
60ne3HAMM BbIAM YETKO MPOCNEXEeHbl W U3y4YeHbl A0
NPUYMHHO-CNEACTBEHHOIO YPOBHS;

- Kak npasuno, SNP aemoHCTpupyoT accoumaumio
c MHOXeCTBOM 3aboneBaHui, OEeMOHCTpUpyA
reHeTUYecKyto NNenoTPONHOCTb, 41O 3aTpyaHAeT
MHTepnpeTaLmo NONyYeHHbIX pe3ynbTaToB. CKopee MOXHO
roBopuTb 06 06LLEN reHeTUYeCcKoM NpPeapPacnoNoKeHHOCTU
K wusodpeHum " Lpyrum KOMMNEKCHbIM
MYNbTUPAKTOPHbIM  3a6071€BAaHMAM  HENPOMNCUXMYECKOTO

paccTpoiictBa  (bunonapHoe  pPacCTPOMCTBO,  ayTU3M,
Jenpeccvs M cMHApPOM  AeduuMTa  BHUMAHUA  C
TMNepakTUBHOCTbIO).

XOoTA  reHeTMYecKMe U 3NUAEMUONOTUYECKUE
nccnepoBaHua rokasanv BbICOKME NPOLEHTI

HacnegyemocTn (70-80%) ana L3, ngeHtndmKauma reHos
npeapacnonoKeHHOCTU OCTaeTCA CNOXKHOW. Kak 1 B gpyrux
KOMMN/IEKCHbIX 3aboneBaHUAX, WUCCNef0BaHUA cuenneHui
NMOKa3anv HECKO/IbKO Y4aCTKOB KaHANAATOB ¢ Hebonblummm
oueHKamu LOD (KonuuecTBeHHbI NoKasaTesb CUenieHus
reHoB), B TO BPEMA KaK UCCNef0BaHMA OTAE/bHbIX reHOB-
KaHAMIATOB MO CBOEMN NpUpoae orpaHMyeHbl Mo MacluTaby.
B npotnsononoxHoctb 3tomy, WGHA npepoctasnser

BO3MOXHOCTb 6bicTpOro onpeaeneHuna JIOKYCOB
YYBCTBUTE/IBHOCTU MO BCEMY FEHOMY, HO C pa3peLleHueM,
AOCTaTOMHBIM ~ AMWbL  gAa  Toro, 4Tobbl  BOBAEYL
OrpaHUYeEHHbIN Habop reHOB-KaHAWAATOB. WGHA

pa3paboTaH, 4Tobbl ObITb YyBCTBUTE/IbHBIM K BbISIBNEHUIO
JIOKYCOB, HAaxXOZALMXCA MOJ CENEKTUBHbIM AaB/IeHUEM, U
nocnefHve faHHble CBUAETENbCTBYIOT O TOM, YTO BAUSAHUWE
3BOIIOLUMOHHOTO OTOOpPa MOXKET YeTKo Habnwaatbca B
reHax, perympyloLLmx passuTMe HEPBHOM cucTeMbl. Takum
obpasom, WGHA moxeT 6biTb 0CO6eHHO 3PPeKTUBHbBIM
ona W3d, Kotopaa, Kak nonaraloT, UMeeT NepBUYHOW
naToU3NONOrMYecKo OCHOBOW aHOMasIbHble HepBHble
npoueccol [46].

MNepBbim warom aHanmsa WGHA  asnsetca
onpegenieHne y4acTKoB romo3nrotHocTu (RoHs) y Kaxkaoro
obbeKTa. JleHsom 6bino ugeHTuduumposaHo 339 obuwmx
RoHs, oxBaTbiBatowmx 12-13% reHoma. Haubonbuee
KO/IMYECTBO MOCNef0BaTeNbHbIX Nonumopdusmos (852)
obHapyeHo B rohl72, oxBaTbiBalOWUX LEHTPOMEpPY
XpoOMocombl 8; 3TO 061acTb, KOTOpas COAEPKUT TEH,
Kopupytowmin cuHTpodumH 1 (SNTG1), oHa bbina BbiaeneHa
B HECKONbKMX  LUMPOKOFEHOMHbIX  MCCeL0BaHUAX
CeNeKTUBHbIX 3a4MCTOK. bbino naeHTuounumposaHo 9 ROHs,

KOTOpble  O4YeHb  4acCTo BCTpeYamCb Yy 340POBbIX
KOHTPO/IbHbIX  rpynnmn. 31 PernoHbl He OoT/AInYanucb
4ypesmepHbIm U3MEHEHNEM 4Yucna KOMnwuii nnun

cermeHTapHbiM aybavpoBaHMem, W, NO-BUOUMOMY, OHM
TaKXe He VMeNM aHOMaNAbHO  HWU3KME  CKOPOCTH
pekombuHaumii. Heckonbko KaTeropum reHos,
BbIIB/IEHHbIX B WCCNEA0BAHUAX CENEKTUBHOIO AaBNAeHUA
(5, 14-16) oyeBMAHO ecTb B 3TUX PErMOHax, B TOM uucie
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reHbl, BOBJ/IeYEHHbIE B  WMMYHHYIO cuctemy (Ha
Xpomocomax 6p, 12q u 5qg), oboHATeNbHble peLenTopbl
(6p n 11p), uneHbl Komnnekca AauctpodpuHa (SNTG1 u
DGKZ) un mHorve pgpyrve CNS-akcnpeccupyemble reHbl
(Hanpumep, GPHN, UNC5D u ATXN2). Wcnonbsys
obwenocTynHbole aaHHble (www.affymetrix.com), JleHs
NPUMEHUN aHanornyHole metoapl ana Affymetrix 500K
OaHHbIX,  NOJYYEeHHbIX OT  BCEX  HEepPOACTBEHHbIX
WHOMBUAYYMOB B KaXK[OM M3 Tpex OCHOBHbIX MOMNynauui
HapMap (eBponeickux, appuKaHCKMX M asmaTckux). Ans
Kaxgon nonynaumm onpegenmnn Bce ROHs gnuvHoi
>100 SNPs, KoTopble npucyTcTBoBann y He meHee 20%
Cy6BEKTOB C UCMO/Ib30BaHMEM Bcex nmetowmxcsa Affymetrix
SNPs.

M3 32 ROHs, KoTopble 6bian HailgeHbl B HapMap
CEU (kuTenu OTa c popgocnoBHon w3 CeBepHol U
3anagHon EBponbl) obpasuax (n=60 poaoHa4aNbHUKOB),
BCe, KpOMe 04HOro nepekpbiBatoTcs ¢ ROH, KoTopas 6biia
pacnpoctpaHeHa (>5%) B EBpoONencKon KOHTPO/bHOM
rpynne. Kpome Toro, YyeTblpe Hanbonee pacnpocTpaHeHHbIX
ROHs B o06pasue CEU coBnanu c 4eTblpbMa M3 NATU

Hanbonee  pacnpocTpaHeHHblx ROHs  KOHTpoOAbHOro
obpasua (roh172, roh134, roh89 wu roh291). OHu
paccmaTtpmsanum reTepo3nuroTHOCTb (y YRI
poAoHaYaNbHUKOB) 1673 SNPs, KoTopble 6bin

COCTaBAAOWMMU, T.€. Hanbonee YacTo BCTPEYAIOLWMMUCS B
ROHs B eBponeMckom KOHTPOJbHOM oObpasue. AHanus
OaHHbIX MOKasan, 4to M3 339 60nbHbIX WK3odpeHuei
3HauMTeNbHO Honbliee KOAMYECTBO 6O/bHLIX  UMenu
obwwne ROHs (cpeannin=31,7, SD=12.3) oTHOCUTENbBHO
300poBbIX  AobpoBonbueB  (cpeaHnii=28,0, SD=12,8;
1320=2,62, P=0,009).

Cnepyet OTMeTUTb, YTO AeBATb OTAeNbHbiX ROHs
3HaYMTeNIbHO OTIMYAZINCH MO YACTOTE MeXAY Uccaeasyemon
M KOHTPOJIbHOW Trpynnamu, KaxKapld M3 Hux 6bin 6onee
pacnpocTpaHeH B ciyyaax LW3®. OHm npoaBuan HekoTopble
0COBEHHOCTM MpKU CpaBHEHUM ABYX rpynn U BblIM YCIOBHO
Ha3BaHbl 'puck ROHs'". Bo-nepsbix, 60/blue MOAOBUHbI
(54,9%) 3popoBbix nogen M Tonbko 19,1% o0b6beKToB C
LLI3®, He umenun HMKakux '"puck ROHs'", npeactaBieHHbIX B
AaHHbIX WGH. Mo mepe Toro, Kak konnvectso puck ROHs
YBENNUYMBAETCA, PUCK 3abosieBaHMA pe3Ko BO3pacTaer.
LWecto 13 pesatn «puck ROHs» nexaT B guanasoHe oOT
pesKoro K o4eHb pesiKomy y 340poBbIx Atogei. OamH ROH
(roh250), coaepKalymui reH, Kogupyowmi
LMTONNA3MATUYECKUI AMHEUH 2 TAXenon uenu, OAWH
6enok (DYNC2H1 Ha xpomocome 11q) Habntogancsa
WUCK/IIOYUTENIBHO BO BCEX CMYYaax WU30PPeHun; apyrumu
CNOBaMM, 3TOT TeHEeTUYECKUA BapuaHT noKasan 100%
NPOHMLAEeMOCTb B cnyyae 6onesHn B AaHHOW Bblbopke.
Tem He MeHee, OAMH O4YeHb pacnpocTpaHeHHbl ROH y
340poBbix Ntogen (roh291) Takke BCTpeyancsa y 601bHbIX C
W3®d. WUcnonb3ya raybokne, NOAHOrEHOMHble AaHHblE
muKpoumna SNP, JlIeH3 co cBoel KOMaHAol obHapyxuau,
yto ROHs pasmepom ot 200 kb po 15 mb 6bian
pacnpocTpaHeHbl AaxKe y 340pOBbIX toaen n3 aytbpeaHoi
nonyaauuu (U.S. (amepuKaHCcKknx) eBponenues,
npoxusaowmx B  Hbio-Mopke/(/loHraiinonae).  3n
rOMO3WrOTHbIE PErvoHbl TaK e PAcnpoCTpaHeHbl, Kak 1
HEMHOrOYMC/EeHHbI, YTOBblI NPeanoNoXKUTb COBPEMEHHOE
KPOBHOE poacTBo. Tak Kak Bblbop SNP HbiHewHero
NOKONIEHUA MOJIHOTEHOMHbIX MWKPOYMMOB MO-MPEXRHEMY
OrpaHWYeH M He NO3BOJIAET PaBHOMEPHO MOKPbIBATb BECb
reHom, Hannyue cmeleHns SNP orpaHuyunBaet
dbopmanbHoe CTaTUCTUYECKOE TeCcTMpOBaHWE AaHHbIX AAA
oTbopa. Kpome TOro, Ba)KHO OTMETUTb, 4YTO 3ddeKTbl

BYTbIIOYHOTO rop/a U HeUTpanbHbI gpelid nHoraa moryT
MMUTUPOBATL pe3ynbTaThl, BbITEKatoLWMe K]
NoNOKUTENbHOW cenekuuun. Tem He meHee, ROH yacToTbl
ABNAIOTCA NErKo AOCTYNHOW eAvHULEN WM3MepeHus ana
CTaTUCTUYECKUX CPABHEHUI B C/ly4ae KOHTpona. B cnyyae
KOHTPOJIbHOTO CpaBHEeHMA 6biNo 06Hapy»KeHo, 4To ROHs Ha
FTEHOMHOM YypoBHe 6blAM LWWMPOKO MpeacTaBieHbl Yy
6onbHbIX ¢ W3®d. WHTepecHo, 4TO McCneaoBaHMA
MN30/IMPOBaHHbIX NONYAALUIA N KPOBHOPOACTBEHHbIX CEMEN

OEMOHCTPpUpPYLOT NOBbIWEHHYO 3abonesaemocTb
wunsodpeHmen.
Hanunuve pesatm cneumdmyHbix ROHs  6bii1o

CBA3AHO C  BOCNPUWMMYMBOCTbIO K  OONE3HM  KaK
MHAMBUAYANbHO, TaK U B COBOKYMHOCTWU. YeTbipe U3 3TUX
pernoHos copepKat reHbl, CBA3aHHble c
NOCTCMHANTUYEeCKMMKM (B OCHOBHOM,  /lyTamaTapru-
YeCcKMMU) peLenTopHbIMU KOMMNEKCAMW, BOB/IEYEHHbIMW B
natodpusmonoruto L3P, 3Tn reHbl BKAtoyaroT NOSIAP wu
NSF, Kaxabll U3 KOTOPbIX CBA3aH C WM30dpeHMEN, a TaKKe
GPHN u SGCD, KoTopble paHee He 6bliv pacCMOTPEeHbl B
uccnepgoBaHuM  accoumaumin ¢ W3®. Mataa obnactb,
coaeprKallas permoH, Kogupyrowmin SNTG1, 6biia cBasaHa
c W3®d B uccnepgosaTenbCckux aHanmsax. CTOUT OTMETUTD,
yto 6osbwan 4acTb puck ROHs npoaemoHcTpuposana
HW3KMe YacToTbl B 06LWen nonynauum [46].

3AKNIOYEHUE
Takum obpasom, wuccnegoBaHma GWAS —  aHanus
accoumaumii Bcero reHoma wn  ROH nokasanu, uTO

pasfiMyHble NCUXOHEBPOJIOrMYECKME PACCTPOMCTBA MMET
oblme reHeTUYECKNE AETEPMUHAHTBI, NeXKalline B OCHOBE
pa3BuTuA 3abonesaHun [48]. BbiNo yCTaHOBAEHO, YTO NATb
OCHOBHbIX MCUXMYECKUX paccTpoicTe (wnsodppenus (LLU3D;
SCZ), 6unonsapHoe 3aboneBaHune (BD), paccTpolicTBa
ayTucTMyeckoro cnektpa (ASD), cuHapom aeduumta
BHMMaHMA C runepaktueHoctbio (ADHD) wn penpeccus)
MMEIOT OBLLYI0 FreHETUYECKYI0 3Tuosormto. UccnepgosaHne
KoHcopumyma  ncuxumatpuyecko  reHomukn  (PGC)
NoKasaso  OnpeAesieHHYyl  CTeneHb reHeTU4ecKomn
KOppenAuumn, KoTopaa OTHOCUMTENbHO BbICOKa mexay SCZ un
BD, ymepeHHaa mexay SCZ u penpeccueit, ymepeHHas
mexay BD n aenpeccueit, Takke ymepeHHasa mexay ADHD
WU [enpeccuer W HeHyneBaa MexAay APYrMmu napamu
3aboneBaHuMli No AaHHbIM reHoTUna SNP no Bcemy reHomy
[45; 49-51]. Opyrumn y4yeHbIMK Bblan TaKKe OBHapy»KeHbl
obuwwue nokycbl CNV, cuenneHHble ¢ 6onee yem OAHUM
NcuxoHeBpoiorMyecknm 3abonesaHnem. Hanpumep, CNV B
nokyce 16pll.2 accoummpyetca Kak ¢ SCZ, Tak un ¢ BD
[52-55], a cuenneHve B 17q1l2 0b6HapyXunau ¢ Takummu
3abonesaHuamm kak ASD, ID u SCZ [52; 56-58], CNV B
pernoHe 15q13.3, 22qll. 2 n B reHe NRXN1 cBf3aHbl ¢
LUMPOKMM  CMEKTPOM HapYyLWeHWn pasBUTUA HepBHOM
cuctemsl [59]. OagHaKo, HU B O4HOM U3 3TUX UCCAEA0BaHNU
CMCTEMATMYECKMN He n3y4yanoco, Kakue  pegnkue
nostopalowmecs oblme reHeTUYeCKMe NOKYCbl, Hecyliue
ROH, BAMAIOT Ha pa3BUTUE MHOXECTBEHHbIX HepBHO-
NCUXNYECKNX paccTponcTs. MHorouncneHHole
nccnef0BaHNA NOKa3biBalOT, YTO CPeAn reHoB-KaHAWAATOB
HeT HECOMHEHHbIX reHoB unu ¢pparmeHToB [HK, cBA3aHHbIX
C KOMMAEKCHbIMW HEeNponCcuUXmMyeckumm 3abonesaHuaMM,
He NoJly4YeHO A0Ka3aTeNbCTB YCTOMYMBOM CBA3U FreHOMHbIX
Bapvauui ¢ oTaenbHbIMKM 3aboneBaHUAMU. [UCKYCCUOH-
HbIM Ha CerofHAWHUMA AeHb OcTaeTcs Bonpoc Bblbopa
obbekTa ana OaNbHENLWnNX nccnegoBaHUm -
cOCpefoTOuUTCA  Ha  reHax  KaHaugatax wu  CNP,
BOB/IeYeHHbIX B GWAS, NOCKO/IbKY OHU ABAAIOTCA 06LWMMM
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AN KOMMNNEKCHbIX 3aboneBaHUi UM OCTAaHOBMUTLCA Ha
pefiKnx BapMaHTax, KOTopble BOBAEYEHbI B MEHETPAHTHOCTb
reHa. [laxe B 3TOM c/yyae, peyb naeT 06 anucTaTMyeckom
B3aMMOZENCTBMM  TEeHOB,  MPUCYTCTBUM  Pas/IUYHbIX
anureHetTnyeckmx daktopos (metunmposarue OHK n/mau
moandUKaunm rMCTOHOB), @ TakKe GpaKTOPOB OKpyXKatoLen
cpeapl. O4eBMAHO, YTO HeWlponcuxmyeckue 3abonesaHus
MOryT 6biTb  BbI3BaHbl  C/IOXKHbIM  B3aumogencTBnem
$aKTOpPOB  reHeTUMYeckonM U CpefoBON  Mpupoabl
XapaKTepU3YIOLLMXCA FrEHETUYECKON reTeporeHHocTbio [60],
3ayacTyto coueTaloLenca c KAMHUYeCcKoM
reTeporeHHOCTblo,  HEMOJIHOW  MEeHEeTPaHTHOCTbIO U
beHoKoNuAMMK, a TaK¥Ke C/I0KHOCTbI0 TeHeTUYeCcKoro
KOHTPO/IA W HEeCnocoBHOCTbIO CYLLECTBYIOLWMX METOL0B
yunTbiBaTb ocobeHHOCTM 3aboseBaHWii 3Toro Kjacca.
be3ycnosHO, unccnefoBaHUA B TFEHETUKE W B CMEMKHbIX
06/1acTAX MNPOABWMHY/AM MOHMMAHME C TOYKU 3peHuA
NAEHTUGUKALMM NTOKYCOB PUCKA, BO3SMOMXKHbIX MEXaHW3MOB
nepefayn reHeTUYECKOro PUCKa, y4acTMa B MaToreHese
Takux 3aboneBaHuit He ogHOro, a 60/bWOro KOAMYecTBa
reHos, obecneymBaloWMX  MHOXeECTBO BapMaHTOB
3Kcnpeccumn reHosB. OfHaAKO, KapTUHA HACTO/IbKO C/IOXKHA,
4YTO BO3HMKalT 6osblWMe TPYAHOCTM B KapTUPOBaHWUMU
reHOB, KOHTPOIMPYIOLIMNX TaKUe KAMHUYECKne GeHOoTUNbI U
nepesoAe MX B KAMHWYECKM U TepaneBTUYECKU 3HaYMmble
OOCTUXEHUA.
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Abstract

Aim. Considering the high capability of Ilam province in the development
of health tourism as indicated in its active border crossings with Irag and
the response to the recent epidemic, it was deemed necessary to identify
the risks of air pollution on the health of tourists.

Materials and Methods. During 2008-2018, data on five primary air
pollutants during 2008-2018 were identified by literature research and by
referring to the relevant monitoring organizations. Data analysis was
performed by the Full permutation polygon synthetic indicator model,
while Excel and MATLAB software were used to display data.

Results. The findings of the study revealed that despite the application of
the Land Use Planning Document, average suspended particulate matter
of less than 10 microns ranked second after sulphur dioxide (SO3), in terms
of the contribution to air pollution and instability in llam City during the
11 years in question (excluding 2008 and 2009).

Conclusions. The link between air pollution and the development of health
tourism on the one hand and the emergence of an epidemic on the other
has recently necessitated a new concept of health, tourism and welfare in
relation to the environment with the aim of achieving a healthy
environment for visiting tourists.

Key Words
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Pesiome

Llenb. BbICOKM  MOTEHUMan MNPOBUHUMM  Mnam B passutuu
03/0POBUTE/ILHOFO TypMU3Ma, ee reorpaduueckoe coceactso ¢ Mpakom u
BO3HMKHOBEHWE HedaBHEN 3anuaemun 06YCNOBUAM BO3MOMKHbIE PUCKK
3arpA3HeHNA NPMPOAHON cpeabl.

Martepunanbl U metoapl. [laHHble NO MNATU OCHOBHbIM 3arpAsHUTENAM
Bo3Zyxa 3a 2008-2018 rr. 6bLiM cobpaHbl MeTogOoM 6UBAMOTEYHOTO
MUCCNeAoBaHMA U NyTeM 06palleHWAs B COOTBETCTBYHOLLME OPraHM3aLuu.
AHanu3 [aHHbIX NPOBOAMICA C MOMOLLBIO MOAENN CUHTETUYECKOro
WHAMKATOPa MHOFOYrosibHUKa MNepecTaHOBKM, B TO BpemaA Kak And
oTOobpaXKeHUA AaHHbIX UCMOAb30BaANCL Nporpammbl Excel u MATLAB.
Pe3synbTtatbl. Pe3ynbTaThl uccnefoBaHuMA MNOKasanu, YTO, HECMOTPA Ha
[OKyMEHT O MNaHMPOBaHMM 3eMJ/IeN0Nb30BaHUA, CPefHee coaepiKaHue
B3BEeLUEHHbIX TBEPAbIX YacTuL, meHee 10 MUKPOH 3aHMMano BTOPOe MecTo
nocne auokcuaa cepbl (SO;), € TOYKM 3peHWA BK/IAZA B 3arpsAsHEHUe
BO3ZyXa M HecTabunbHocTM B ropoge Mnam B TeyeHue nocnegHux 11
paccmaTpuBaemblix NeT (Mckatodan 2008 u 2009 rr.).

BbiBoabl. CBA3b MexAy 3arpasHeHMem BO3gyxa W pasBUTUEM
03/0POBUTE/IBHOTO TYpU3Ma, C OAHOM CTOPOHbI, W BO3HWMKHOBEHMEM
aNuAemun, C ApPYyrow, BblABMIA HEOBXOAMMOCTb B HOBOM KOHLeNLMK
34paBOOXPaHEHUA, TYpU3Ma M 61arocoCcToAHMA PEFMOHa.

Kniouesble cnosa
3arps3HeHWe BO34yxa, 0340POBUTENbHbIN Typu3m, metog CUMI.

© 2022 AsTopbl. 02 Poccuu: 3Konozus, pazsumue. ITO CTaTbA OTKPLITOrO 4OCTYNa B COOTBETCTBUM C ycnosuamm Creative
Commons Attribution License, KoTopaa paspelaeT MCNONb30BaHWE, PAcNpPOCTPaHeHWe M BOCMPOMU3BELAEeHWE Ha Ntobom
HocuTene NPW YCI0BUM NPaBUIbHOTO LIUTUPOBAHUA OPUTMHANIBHON PaboTbl.

ecodag.elpub.ru/ugro/issue/current

141



S.S. Hosseini et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

INTRODUCTION

According to the World Health Organization, a person’s
overall health status has two dimensions, namely physical
health and mental health. The latter refers to “a state of
well-being in which any person can cope with the normal
stresses of life” [1]. Travel with the primary goal of
receiving medical treatment and maintaining the well-being
of an individual falls within the category of health tourism,
which includes various options such as spas, wellness and
medicine [2; 3]. As an emerging global phenomenon in the
healthcare domain, health tourism has today become the
most prominent competitive industry and a lucrative
segment of the potential tourism market [4]. Some
countries such as India and Thailand have tried capitalising
on linking their medical care to health tourism in order to
develop their own economies [5].

Over the past few years, the significant role of
tourists’ perceptions in health tourism development has
attracted more attention from researchers [6]. A tourist’s
perception itself is reflected in the search for a pleasant
place to relieve stress [7]. Environmental quality and
sustainability serve as essential factors in the decision-
making process of tourists, because of their remarkable
impact on the competitiveness of tourist destinations [7; 8]
and the spatial relationship between diseases. As a result, a
low level of environmental quality harms tourism
development by creating negative psychological states in
visitors, reducing the beauty of natural places, damaging
the tourism experience and consequently reducing the
demand for tourism [8].

Air pollution adversely affects the development of
tourism [9], especially health tourism. As the IPCC's
starkly warns [10], air pollution is harmful to the health of
all individuals [11; 12] i.e., both residents and tourists.
Attracting increasing attention from researchers, air
pollution is known as the most significant environmental
cause of disease and premature death in today’s world
[13]. It is also one of the leading causes of death due to
ischemic heart disease, strokes, chronic obstructive
pulmonary disease, lung cancer and acute lower respiratory
tract infection (LRI) [14].

Put differently, exposure to air pollutants is
associated with cardiovascular disease, diabetes, metabolic
syndrome, neurobehavioral behaviors and reproductive
disorders [15]. By definition, air pollution is a complex
combination of several types of toxic pollutants [10]. Five
primary air pollutants include sulphur dioxide (SO,), ozone
(03), suspended particulates less than 10 microns in size,
carbon monoxide (CO) and nitrogen dioxide (NO3). Sulphur
dioxide (SO,) is a toxic and irritant gas that causes acid rain
[16], affecting the mucous membranes and respiratory
system [17]. Another toxic gaseous pollutant in the
atmosphere is tropospheric ozone that has numerous
destructive effects on the environment and human health,
including reduced lung capacity, sore throats and throat
swelling, coughing and heart disease [18]. The level of
suspended particulate matter (SPM) constitutes one of the
most important indicators of air pollution and is closely
connected with the life expectancy rate [19] and the
expansion of the respiratory disease matrix. It also has a
significant impact on both the climate and people’s living
environment [20].

The factors causing environmental degradation,
especially air pollution, adversely impact not only the
health of residents and tourists but also on the decisions

they make. However, there exists scarce information on the
nature or effects of various environmental factors,
especially air pollution, on health tourism as a support
industry contributing to improving society and achieving
sustainable development. It is also vital to study the effect
of non-medical factors such as air pollution when
formulating appropriate tourism policies and sustainability
issues for health policymakers and managers. The creation
of this new conceptual approach, in turn, requires
cooperation between designers (architects and planners),
physicians, epidemiologists and policymakers in promoting
actions and policies aimed at change to in order realise a
healthy environment for tourists. Health tourism also
constitutes an essential area of policymaking not only in
encouraging this industry but also in minimizing its
challenges despite the recent epidemic. The reason for this
is that some viruses are transmitted through the air, using
fine airborne particles as carriers to spread in the
environment. Simply put, environmental phenomena such
as air pollution can accelerate the spread of viruses such as
SARS-CoV-2, and negatively impact on the attraction of
tourists. These matters require more appropriate
epidemiological research.

One of the general policies adopted by the health
system in Iran since 2014 is the reduction of risks and
pollution threatening the health based upon valid scientific
evidence. Pursuant to these policies, one of the strategic
challenges enumerated in the Land Use Planning Document
regarding llam is the growing trend of the dust storm
phenomenon and its pervasive effect on the expansion of
dust storm emission sources inside the country. In the same
document mentioned above, Dehloran, Mehran, and llam
cities have been cited as health tourism hub zones [21]. In
this regard, this study provides a proposal for the
management of the tourism industry following the
COVID-19 pandemic that includes the creation of a more
sustainable health tourism industry through adopting
measures appropriate for the identification of the leading
indicators of air pollution. Taking the above into account,
the present research seeks to answer the following two
questions:

1) Which air pollutant has the greatest impact on
the air pollution and instability of Ilam city, and thus is
preventing the development of health tourism?

2) Can a level of average aerial particulate matter
less than 10 microns- as one of the most critical threats
facing the environment — be also regarded as the most
significant threat facing the domain of health tourism
development?

llam city is the capital of llam province. The
population of this city was 194,030 as per the 2016 Census
[22]. It is entirely surrounded by mountain forests with a
temperate mountain climate and spring-like weather.
Located in the northwest of the llam Province, llam City is
situated at between 33 degrees 21 minutes 30 seconds to
33 degrees 51 minutes 48 seconds north latitude and
45 degrees 41 minutes 7 seconds to 46 degrees 51 minutes
19 seconds east longitude. It has an area of
67,212804 hectares, accounting for 62.10% of the
province’s total area. It neighbors the towns of Ivan, Sirvan,
Chardavol, Darreh Shahr and Mehran and the country of
Iraq [23], sharing a 430 km border with Iraq to the north. It
extends topographically to the Shenehchir mountain to the
north, Shalam mountain to the east, Qala Qiran mountain
to the west and to Kabir Kouh mountain to the south [24].
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Figure 1. Relative location of llam city in Iran geographically

PucyHok 1. leorpaduyeckoe pacnonoxeHue ropoga Mnam B UpaHe

MATERIALS AND METHODS

This research is of applied nature in terms of data
consulted. The data were collected through library
research and by referring to the relevant monitoring
organizations. Data analysis was undertaken according to
by the FPPSI model, while Excel and MATLAB software
were used to display data. This study examined data

relative to the five primary indicators of air pollution,
including the average level of carbon monoxide gas (CO),
average level of sulphur dioxide (SO;), average level
nitrogen dioxide (NO,), average level of ozone gas (Os) and
average level of particulate matter of less than 10 microns
during 2008-2018.

Table 1. Air pollution indicators studied over the 2008-2018 period
Tabnuua 1. MNokasaTenu 3arpasHeHMA Bo3ayxa, U3ydyeHHble 3a nepuog 2008-2018 rr.
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Source: Environmental Protection Agency of llam Province (2018) [25]

UcmouHuK: A2eHmcmeo no oxpaHe okpyxaroueli cpedsi nposuHyuu Unam (2018) [25]
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Description of the model used in the research

In this study, the full permutation polygon synthetic
indicator (FPPSI) method was used to evaluate stability. As
a model newly developed for assessing sustainable
development, FPPSI has not been used in Iran so far.
Through considering the values of the upper limit, lower
limit, and standardised data in FPPSI, it has a very high
power in evaluating and analysing the current status of
sustainable development. In this method, the theoretical
maximum values of each of the n indicators are
represented by a polygon of n sides with a radius at each
vertex (i.e. distance from the polygon’s center). This radius
itself is defined by calculating the upper limits of the
standardised value for each indicator. Hence, (n - 1)!/2 n-
sided polygons are created in total.

To define the synthetic indicator, the mean of ratios
of n-sided polygon’s area to the polygon’s area is calculated
and defined in terms of a normalized value of 1.0 for each
indicator.

The process of standardisation can be expressed in
the following way:

X+ b
F(X}=a

¥ +e'

where F(X) satisfies the following conditions:

F o =-—1

a=0, =0

fCx) =0
Fxl oy =1
In the above equation, U, L, and T indicate the

upper limit, the lower limit and the threshold for parameter
X, respectively. Thus, we have:
(x) (U — EYU-T)
= G T —anx + o + It - 210
Then, the equation can be standardised as follows:
(Ul — LI}X1 — T}
(Ui + Li — 2FD)Xi + UITi + LiTi — 20iL
Using n indicators, an outer regular polygon of n-
sides can be created in which n vertices and the central
point represent S;=1 and Si=-1, respectively. Additionally,
the value of the corresponding standardised indicator is
defined by the radius from each vertex to the central point.
The threshold values of the indicators meeting S;
=0(X; = T) are represented by an inner polygon that is
situated halfway between the outer polygon and the
polygon centre. The values of the standardised indicators
that are located inside and outside the inner polygon are
negative and lower than their thresholds and positive and
higher than their threshold values, respectively (Figure 2).

Si

Indicator 2
e Upper limit
== lower imit
standardized value
Indicator 3

Indicator 1
1
]
Indicator§
Indicator 5
Indicator 4

Figure 2. FPPSI Method
PucyHok 2. Metog CUMI

To calculate the number of triangles created by the lines
between the central point and the n indicators (vertices),
the following equation is used:
n{n — 1)
2
In the same vein, the polygon’s total area is
estimated based on the following equation:

0.5 E(S, + 1S + 1)}n @
where S and S_ +1 are the indicator / and the distance

i i
from the endpoint of indicator i to the central point,
respectively. The standardisation interval is equal to [-1,
+1].

In this way, n x (n - 1)I/2 = nl/2 triangles are
produced from the number of indicators (n - 1)!/2. Their
total area is obtained as follows:

f A . . ) Kl p
(055m (Z) Eooyf5i+ 1008 4 1)) = 5

To estimate the total areas of the (n - 1)!/2 regular
outer polygons (with a side two units in length), the
following equation is used:

0.5x4xnx %

Finally, the FPPSI value is calculated as follows:
_ If fst+a)ispr1)
£ =
Inin-1]
In this equation, the total of the values of all
indicators at a hierarchy’s lower level has been represented
by S. Indicating the value of synthetic indicator; it can also

be standardised to reflect the immediately higher level in
the hierarchy [26-28].

RESULTS

In this study, the maximum and minimum limits and
standards of air pollution indicators were used. In the FPPSI
method, the values higher than the standard level indicate
less pollution and vice versa. Put differently, the closer the
pollution level to -1, the greater pollution will be, and the
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closer the value of pollution to +1, the lower pollution will
be.

As is evident in the results of 2008, the fifth
indicator (i.e., suspended particulate matter less than
10 microns) with an average value of 0.375151 had a
greater effect than other pollution indicators on the health
of residents and tourists and air pollution and instability in
llam City. After that, sulphur dioxide gas (average
value = 0.434545), ozone gas (average value = 0.5801060)
and carbon monoxide gas (average value=0.757576) were
ranked from highest to lowest in terms of their level of
their contribution to air pollution in llam City, respectively.
Compared to other pollutants, nitrogen dioxide (NO;) with
an average of 0.7589750 had the least effect on pollution
in llam City.

In 2009, from among the pollution indicators in
question, average particulate matter of less than
10 microns (i.e., 5t indicator) and sulphur dioxide gas had
the greatest impact on the health risks of the residents and
visitors and the air pollution of llam City with a value of
0.250142 and 0.309629, respectively. The lowest impact
levels were of carbon monoxide (CO), ozone (Os), and
nitrogen dioxide (NO;) with an average of 0.772358,
0.709989, and 0.573276, respectively.

Based on Figure 3, in 2010, sulphur dioxide (i.e.,
indicator No. 2) with an average of 0.338887 had the
highest effect on the air pollution and instability of llam
City. With an average of 0.6326, suspended particulate
matter (i.e., indicator No.5) was found to be the second
most significant air pollutant in llam City. Ozone gas (i.e.,
indicator No. 4) with an average of 0.6342 had the same
effect as suspended particles. Compared to the five
indicators studied, carbon monoxide gas (i.e., indicator
No. 1) accounted for the lowest pollution level in the year
in question.

In 2011, as far as the effect on the instability and air
pollution of Illam City is concerned, sulphur dioxide (i.e.,
indicator No.2) with an average of 0.3694, ozone with an
average of 0.6576, nitrogen with an average of 0.7303 and
suspended particles with an average of 0.7353 ranked from
the highest to the lowest. Carbon monoxide gas with an
average of 0.7723 had the least effect on air pollution and
subsequent instability in llam City.

In 2012, sulphur dioxide (i.e., indicator No.2) and
suspended particles (i.e., indicator No.5) were ranked first
and second in terms of effect on air pollution and
instability in llam City with an average of 0.2679 and
0.43070, respectively; meanwhile, ozone gas with an
average of 0.6506 was more stable than in the years before
2012. Carbon monoxide indicator with an average of
0.7873 and nitrogen dioxide with an average of 0.7458 had
the lowest effect on pollution, respectively.

As is evident from Figure 3, in 2013, the sulphur
dioxide (i.e., indicator No.2) with an average of 0.23377,
suspended particulates (i.e., indicator No.5) with an
average of 0.4728 contributed the most to air pollution and
instability in llam City, respectively. In terms of the effect
on the instability of llam city, the next higher positions in
the ranking belonged to ozone gas with an average of
0.6506, nitrogen dioxide with an average of 0.7563 and
carbon monoxide with an average of 0.7873.

In 2014, as in the previous years, sulphur dioxide
(i.e., indicator No. 2) with an average of 0.2679 had the top
ranking in terms of the effect on instability and air pollution
in llam. The contribution of suspended particulates (i.e.,
indicator No. 5) to the air pollution of llam city was
approximately the same as ozone gas i.e., 0.6544 vs.
0.6558. However, the former indicator (i.e., suspended
particulates matter) showed more stability, decreasing its
role in the city’s air pollution. Nitrogen dioxide and carbon
monoxide were ranked the lowest by the effect on air
pollution and instability in llam City with an average of
0.7277and 0.78723, respectively.

Likewise, considering Figure 3, in 2015, the order of
indicators by the effect on the air pollution and instability
in llam City from the highest to lowest was as follows:
sulphur dioxide (i.e., indicator No. 2) with an average of
0.2111, nitrogen dioxide (NO,) with an average of 0.7099,
suspended particulates with an average of 0.7124, ozone
gas with an average of 0.7258 and finally, carbon monoxide
with an average of 0.75756.

As per Figure 3, like 2008-2015, in 2016, sulphur
dioxide (S0,) with an average of 0.1773 made the biggest
contribution to air instability in Ilam City. Following it,
suspended particulates with an average value of 0.6764,
sulphur dioxide with an average of 0.6851, sulfur monoxide
gas with an average of 0.7429 had the greatest effect on air
pollution in llam, respectively. Ozone gas with an average
of 0.7595 had a more stable situation in the year in
question and led to less air pollution in llam.

In 2017, sulphur dioxide (i.e., indicator No. 2) with
an average of 0.152091 contributed the most to the air
pollution and instability in Ilam, followed by suspended
particles, nitrogen dioxide (NO,), carbon monoxide and
ozone gas with an average of 0.685397, 0.6875667, 0.7258
and 0.728543, respectively.

According to Figure 3, in 2018, sulphur dioxide gas
(i.e., indicator No. 2) with an average of 0.16117 played the
most prominent part in air pollution and instability of llam
City. After that, suspended particulates with an average of
0.658807, nitrogen dioxide with an average of 0.668039,
ozone gas with an average of 0.71875 and carbon
monoxide with an average of 0.742972 were the next
factors having the greatest effect on air and instability in
llam City, respectively.

2014

2013

-

Figure 3. Status of air pollution indicators in llam City in 2008-2018
PucyHok 3. CocTosiHMe NoKa3aTesiel 3arpsasHeHns Bo3ayxa B ropoge Mnam 8 2008-2018 ropax
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As seen in Figure 4 and Table 2, from among five one of the critical environmental pollutants in Iran in recent
main/leading indicators of air pollution, the average years, suspended particulates of less than 10 microns were
sulphur dioxide content in the air of llam City can be the second-highest pollutant after sulphur dioxide. After
considered the most important and primary factor of these two factors, average ozone gas content contributed
instability and air pollution in the period under study. As the most to air pollution in llam City.

Table 2. FPPSI of air pollution indicators in llam City in 2008-2018
Tabauua 2. FPPSI nokasateneit 3arpasHeHus Bo3ayxa B ropoge Mnam B 2008-2018 rr.
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Figure 4. Average FPPSI of air pollution indicators in Ilam City in 2008-2018
PucyHok 4. CpeaHuit FPPSI nokasaTenei 3arpasHeHus Bo3ayxa B ropoge Mnam B 2008-2018 rr.

DISCUSSION health geography, is a newly debated issue. Hence, threat
Awareness of the natural environment of a given tourist of air pollution and its direct relationship with the increase
destination, especially air quality as a reference point for or decrease in the presence of tourists has intensified the
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importance of giving due attention to environmental issues
of both tourist origin and destination countries when the
development of tourism and health tourism is in
considered. Severe air pollution has driven international
tourists out of China [29] on the one hand and forced
Chinese tourists to travel abroad on the other [30].
Thereupon, using a gravitational model in Beijing, they
found that air quality has negatively influenced China’s
inbound tourism remarkably [31]. According to some
researchers, environmental phenomena like air pollution
have also contributed to the accelerated incidence of
viruses such as SARS-CoV-2. Hence, exposure to air
pollution is associated with a higher incidence of
SARS-CoV-2 and of COVID-19-induced mortality [32].

According to the results obtained from the average
of FPPSI of air pollutants during the years studied, as is
evident from the standard of some indicators, Illam’s
environmental conditions have approached instability
during the years in question. This contradicts the goals of
Land Use Planning Document 2020 that has introduced Illam
city as the pole of health tourism development in llam
province [21]. This problem, in turn, necessitates giving due
consideration to the environmental issues by the province’s
policy-makers and authorities in terms of the type of air
pollutant and magnitude of effect on health tourism
development.

Based on research results, the effect of sulphur
dioxide on environmental instability and air quality of llam
City in terms of attracting health tourism is higher than
other pollutants. This finding was in line with those
reported by Seydaei et al [27] for the Isfahan metropolis
and Hosseini et al [28] for the Ahwaz metropolis. These
studies differ only in that the levels of instability and
diversity of pollutants in the metropolises/big cities of Iran
(i.e., Tehran, Ahwaz, and Isfahan) are much higher than in
the city of Illam. Just as air pollution can affect the
development of health tourism, so can tourism
development affect the quality of air in destination cities.
[27-28].

Some researchers have examined the effect of
tourism development on air quality, showing that the
contribution of tourists’ behavior to air pollution cannot be
ignored [33]. They claim that 8% of the greenhouse gas
emissions worldwide can be attributed to the tourism
industry. Thus an increase in the number of tourists by 1%
could bring in an increase in the PM10 by 0.45% [34].
Tourism also significantly affects CO, emissions. Given the
rising trends in environmental pollution in the form of CO;
emissions, it remains to be seen what solutions developing
countries such as Malaysia, Thailand, and Singapore (as
emerging economies in this field facing a steady increase in
the number of tourists), offer in the future to develop
medical tourism [35].

During 2008-2009, the average of particulate
matter of less than 10 microns (PM10) had a greater effect
on instability and air pollution in Illam City than other
pollution indicators (with an average of 0.375151 vs.
0.250142, respectively). Overall, during the years 2018-
2010, sulphur dioxide (SO;) gas with an average of
0.338887, 0.369402, 0.267934, 0.23377, 0.203735,
0.211115, 0.177384, 0.152091, 0.152091, 0.687567,
0.754032, 0.685397 and 0.152091, respectively, has made a
greater contribution to air pollution of Ilam city. With a
value of 0.16117, sulphur dioxide gas (SO,) had the greatest
effect in 2018, creating more instability. In this study,
suspended particulate matter was ranked the second, after

sulphur dioxide, most important pollutant in llam city. This
finding was contrary to the Land Use Planning Document
that has enumerated an average particulate matter of less
than 10 microns as the most crucial threat facing Illam’s
environmental domain. In view of the foregoing, one
possible future direction of research would be to
investigate the effect of these two pollutants, and in
particular sulphur dioxide, which is recognized as the most
significant pollutant during the recent years to threatening
the health of tourists and citizens in llam City. The
interference of air quality on tourism development has
recently come into greater focus in some countries and has
entailed important implications for the tourism economy
given the recent epidemic. Thus, considering Iran’s
neighbors requiring medical services, it seems necessary to
achieve an integrated understanding of air pollution,
tourism and the recent epidemic and explore their
interrelationships by adopting a complex strategy for the
attraction of health tourists based on air quality.

CONCLUSIONS

Air pollution is recognised as one of the significant
environmental concerns and threats facing the health of
residents and visitors and, subsequently, health tourism
development. Where various regions/areas of equal
potential differ in environmental quality, the cleanest
region will enjoy higher competitiveness. The present study
examined the air pollutants as a threat to health tourism in
llam over an 11-year period. Given the average FPPSI of
contaminants during 2008-2018, the environmental
conditions of llam City have approached instability in terms
of some indicators, with sulphur dioxide making the most
significant contribution to the environmental/ecological
instability of this city. The novelty of this research is that it
is the first time that one of the most important
environmental factors, i.e. air pollution has been examined
in connection with the development of the health tourism
industry in Iran and in one of the high-capability border
cities (due to having active border crossings with Iraq) in
attracting this category of tourists. Furthermore, according
to upstream documents, especially llam’s Land-use Studies
& Planning Document [21], the level of suspended
particulates of less than 10 microns (PM10) has been
identified as the most serious risk/threat facing the
environment of this province. According to the results of
this study, the most important threat to the city of llam in
the field of environment and consequently of health
tourism is sulphur dioxide followed by particulate matter of
less than 10 microns (PM10). Hence, prior to embarking
upon the health tourism development initiatives, planners
and policy makers are required to pay special attention to
identifying the hazards caused by the unawareness of this
pollutant (it has not been considered in the upstream
documents) and its subsequent negative effects on the
health of residents and tourists, taking into accounting the
recent epidemic.
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Abstract

Aim. Following the discovery of a number of iconographically unique masonry petroglyphs
depicting a red deer solar stag (i.e. bearing the sun between its antlers) in settlements of the
Chamalal ethno-linguistic group in the upper Andiiskoe Koisu region of the Tsumadinskiy
district of Dagestan, the aim of the research has been: (1) to survey the region to ascertain
whether other images of this nature existed and to understand the relationship of the corpus
to other petroglyphs produced within the Avar-Ando-Dido metacultural zone and of
neighbouring ethnic groups in the Caucasus; (2) to study the evolution and meaning to the
community of the petroglyphic imagery and (3) to understand the mechanisms by which
peoples of the Caucasus shared and adapted polytheistic belief systems arising from the deep
past following their conversion to Christianity and Islam.

Materials and Methods. Research activities involved field surveys of traditional buildings
within the ethno-linguistic enclaves of the upper Andiiskoe Koisu which might contain masonry
petroglyphs and their photographic documentation. A thorough survey of the scientific
literature impacting on this field in the Caucasus was undertaken in the libraries and
institutions of Dagestan, Moscow and Saint Petersburg. This data added to the documentation
of masonry petroglyphs already undertaken in the Gidatli communities of the upper Avarskoe
Koisu region.

Results. Field surveys resulted in the discovery of more petroglyphs of the solar stag
iconography both within Chamalal territory and that of the neighbouring Tindals as well as
other petroglyphs of interest in neighbouring republics of the North Caucasus. A socio-
ecological assessment of local habitats which might have sustained both red deer and bezoar
goat (the principal game animals since human presence in the region) indicated that the
bezoar goat inhabited the territories of both groups but were now rarely found in Chamalal
lands. While red deer did inhabit the forests of the Tindals, it appears that they never
frequented those of the Chamalals, who must have travelled to hunt them in forests further to
the south.

Conclusion. The research confirmed the presence of a unique corpus of petroglyphic imagery
attesting to beliefs in a solar stag which may date back to period of man’s re-inhabiting the
upper Andiiskoe Koisu region in the early Holocene. Indigenous beliefs relating both to the red
deer and the bezoar goat initially represented in rock face petroglyphs of the eastern Dagestan
piedmonts and rock paintings of the mountainous regions were by the late Bronze Age
represented on masonry blocks used in building in the Avar-Ando-Dido metacultural zone. As
Christianity spread in Transcaucasia and the Great Caucasus Range, including north-western
Dagestan, indigenous images representing the solar stag were conflated with those of the
popular Christian cult of the Miracle of Saint Eustace, resulting in the unique petroglyphs of
the solar stag common to the Chamalals, Tindals and the communities of the Gidatli area of
the Avarskoe Koisu basin.

Key Words
Masonry petroglyphs, Caucasus, Dagestan, Chechnya, minority ethno-linguistic enclaves,
ethnoarchaeology, solar stag iconography, syncretistic belief systems, rock art, Saint Eustace.
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Pe3slome

Llenb. B cBA3M c obHapyXeHWeM pAda MKOHOTrpPadUYECKW YHUKaNbHbIX METPornndoB Ha
KaMeHHbIX KnagKax ¢ u3obpaxkeHvem 61aropogHOro oeHA-CoNHUA (T.e. Hecylero mexay
poramMu CONHLE) B MOCENEHUAX YaManasbCKOM 3STHOA3LIKOBOW rpyMMnbl BEPXOBbA PEKM
AHguiickoe Koiicy LlymaguHckoro palioHa [larectaHa Lenb UccnefoBaHWA 3aK/io4vanach B
cnegyowem: (1) nposectn obcnegoBaHue pernoHa, YTo6bl BbIACHWTb, CYLLECTBOBAaAU /iU
Apyrve M306paxkeHnsa TaKoro poAa, M NOHATb CBA3b Kopryca ¢ ApyrMMu netpornndamu Ha
KaMeHHbIX KnagKax, CO34aHHbIX B Mpeaenax aBapo-aHA0-AUA0NCKOW METaKYbTYPHOM 30HbI
W COCEAHMX OTHMYECKUX rpynn Ha KaBkase; (2) W3y4uTb 3BO/IIOLMIO U 3HayYeHue
n306paxeHnn gna coobuiectsa U (3) MOHATb MeXaHW3Mbl, C NMOMOLLbIO KOTOPbIX Hapoabl
KaBKasa pasgensnv v agantupoBann NOAUTEUCTUYECKME CUCTEMbI BEPOBAHWUIA, BO3HUKLUNE
13 rny6oKoro NpoLwaoro nocsie ux obpalleHuns B XpUCTUAHCTBO M UCNAM.

Matepuanbl M meToAabl. MccnegoBaTenbckas AeATeNbHOCTb  BKAKOYANa  MoNeBble
MCCNE0BAaHUA TPAAMLMOHHbBIX MOCTPOEK B Mpeaenax STHONMHIBUCTUYECKUX aHKNaBOB
BEPXOBbA pPeKu AHAuicKkoe Koiicy, KOTOpble MOMAW COAEP:KaTb MeTpornndbl U KX
doTomoKymeHTaumo. B 6ubanotekax M yupexkaeHuax [arectaHa, Mockebl M CaHKT-
MeTepbypra 6bln NpoBeAeH TWATeNbHbIM 0630p Hay4yHOW AUTEpPaTypbl, M3ydaloweln 3Ty
obnactb MccnepoBaHi Ha KaBkase. 3TM maTepuasnbl MOMOJHUAN CBEAEHUA O NeTporivdax,
yKe umetolmecs B M'MAaTANMHCKMX 06LWMHaX BepXxoBbsA peku ABapckoe Koiicy.

Pe3ynbTatbl. [losneBble MCCAeAOBaHUMA MNPUBEAU K OTKPbITUIO 60o/bluero KoauyecTtsa
neTpornMpoB Ha KaMeHHbIX KaAKax MKOHOrpaduu CONAPHOIO ONEHA KaK Ha Tepputopun
Yamanana, Tak M cocegHUXx TWHAANOB, @ TaKkKe JAPYrMX MPeACTaBAAOWMX WMHTEpec
netpornvos B coceaHux pecnybivkax CesepHoro Kaskasa. CouvanbHO-3KO/MOrMYecKas
OLUEHKa MecToobuTaHuii 61aropogHoOro oneHa U 6e30apoBoro  Kosna (OCHOBHble
NPOMbIC/IOBblE KMBOTHbIE pernoHa) nokasana, 4YTo 6e30apoBblii Ko3en obutan Ha
TeppuTopuAx o6eux rpynn, HO B HACTOALEe BPema PEeaKO BCTPEYAETCA Ha 3emsax
Yamanana. B To Bpemsa Kak 61aropofgHblii 0eHb 0buTan TONbKO B /lecax TUHAANOB U He
noceLan sieca Yamananos, KOTOPble, CKOPEe BCEro, OXOTUANCH Ha HUX B 1ECAX tOXKHEe.
3akntoueHue.  MccnegoBaHus  MOATBEPAMIM  Ha/lMuMe  YHWUKAAbHOTO — Kopnyca
NeTpornMGUUEcKUX U306PaKEHUI, CBUAETENLCTBYIOWMX O NPEACTaBAEHUAX O CONAPHOM
OJ/IeHe, KOTOpble MOTYT OTHOCWUTbCA K MEPUOAY PACCEeNEHMA YEeSIOBEKA B BEPXOBbAX PEKMU
AHguiickoro Koicy B paHHem rosoueHe. [oBepbA KOpEHHbIX HapoZoB o 6naropogHom
oneHe M 6e30apoBOM KO3/ MEepPBOHaYa/bHO NPEACTaBJAeHHble B MEeTPOoriMdax CKaibHbIX
nosepxHocTei npearopuii BoctouHoro [larectaHa v HacKanbHbIX PUCYHKAX ropHbIX PaioHOB,
OTHOCATCA K No3gHemy 6pOH30BOMY BEKY M MCMO/Ib30BAANCD B BUAE KaMEHHbIX 610KOB Npu
CTPOMTENBCTBE B  aBAapPCKO-aHAO-AWAOMCKOW  MeTaKy/lbTypHoOM 30He. [lo  mepe
pacnpocTpaHEHWUs XPUCTUAHCTBA B 3aKaBKasbe U Ha bonbliom KaBKasckom xpebTe, BKAKOYan
ceBepo-3anaaHblit [larectaH, MecTHble U306parKeHns CONAPHOro oneHs bbian 0bbeanHeHbI
C U306paxkeHNAMMU NONYNAPHOTO XPUCTUAHCKOTO BennkomyueHunka Esctadus, B pesynbrate
Yero MosBU/IUCb YHUKaNbHbIE NETPOr/IUdbI ONEHA, XapaKTEPHbIe A/1A Yamanasbl, TUHAANbI U
06WyMHbI TMAATAMHCKOro palioHa bacceiHa peku ABapckoe Kolicy.

KnioueBble cnosa

KameHHble netpornundbl, KaBkas, [arectaH, YeuyHAa, STHO/NMHIBUCTUYECKME aHKNABbI
MEHbLUNHCTB, 3THOAPXE0/I0TUA, UKOHOTPadUsA CONAPHOrO ONEHA, CUHKPETUYECKME CUCTEMbI
BEPOBAHWI, HaCKa/ibHOe UCKyccTBO, CBATOM tOCTac.
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Here lived very experienced warriors, scholars of customary
law, skilled hunters (and by the same token, knowing well
the complicated hunting tongue), hereditary masters in the
manufacture of high quality fighting bows (which were even
sent to the Georgian court of Kakheti) and women who were
skilled masters of gold and silver embroidery (cloths, back
quivers, hip quivers, etc.) (Chakhkiev, 2009).

INTRODUCTION

This study examines an iconographically unique body of
petroglyphs created in the Chamalal and Tindal ethno-
linguistic enclaves in highlands of the upper Andiiskoe Koisu
(river) region of Dagestan (Tsumadinskiy district) and their
relationship to petroglyphs of other communities inhabiting
the northern macroslopes of the Great Caucasus Range
(Fig. 1).

Dagestan has a rich traditional heritage of inscriptions,
ornamentation and images carved or inscribed in stone. By far
the greatest number are in Arabic on grave markers in
cemeteries and mausolea or on plaques which record the
dates of construction and repair of religious buildings or other
buildings of community significance (Shikhsaidov, 1984;
Markovin, 1972; Goldstein, 1976; Karpov, 1987). Often they
are simply short texts in Arabic, invoking Allah or the Prophet
Muhammad or excerpts from the Quran placed on walls in
various places in a settlement. They are found throughout the
republic in a range of forms and styles and have long been the
subject of recording and publication by specialists, nowadays
primarily by the Institute of Oriental Studies at Dagestan State
University and the Institute of Archaeology, History and
Ethnography of the Dagestan Scientific Centre of the Russian
Academy of Sciences. They are important sources of historical,
linguistic, sociological and art historical information.
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Figure 1. Tobographical map of Great Caucasus Range: The black box outlines the general regions in which masonry
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petroglyphs were a cultural phenomenon from the Late Bronze Age until the pre-modern period

Certain settlements of Dagestan also have living traditions of
decorative stone carving applied to domestic, religious and
public buildings. These usually frame or emphasise the
principal architectural features of buildings (doorways,
windows, arches, mosque mihrabs, etc.) (Goldstein, 1972,
1979; Debirov, 1966). Others are simply rectangular stone
panels set into walls with designs probably derived from those
of traditional carpet or rugs — or even manuscripts. There also
decorative stone bosses set into walls of houses, mosques,
minarets and sometimes there are skillfully sculpted stone
rings set on mosque facades of beneath the balconies of
minaret from which the azan is called.

All these works of stone carving are meaningful in
some way to the whole community, even plain, unadorned,
but finely executed stone masonry being appreciated as an
expression of dedicated and skilled craftsmanship.

Masonry Petroglyphs
An important component of certain stages of the multi-
millennial process of socio-ecological development in the
Caucasus, particularly amongst those many communities
without a written language, was communication and recording
by painting or engraving images, signs and symbols on rock
surfaces, rock shelters or caves, as was done in many places
across the world and in many phases of the human story.

The Avars, the numerically largest ethnic group in
Dagestan, did not have their own indigenous writing system
and it was not until Islamicisation of their territories that they

adopted Arabic characters with which to write their language,
resulting in a diverse and extensive written heritage. However,
the indigenous Avar-Ando-Dido (Tsez) minority ethnolinguistic
enclaves of the upper Andiiskoe Koisu (Aliev, 1999; Alimova &
Magomedov, 1993; Asiyatilov, 1967; Ataev, 1963a & b, 1996;
Bulatov, 1990; Gadzhiev, 1988, 1991; Danilina, 1926;
Dakhrilgov, 1991; Nikolskaya, 1959; Magomedov, 1975; Dirr,
1909) never expressed their languages in written form,
although they did eventually use Arabic language and script
not only in religious contexts but also in commercial
transactions and for certain legal and administrative needs.
However, there is another important and unique
category of communication in worked stone in the mountains
of the Caucasus, which served to some degree as a substitute
for formal systems of writing. In masonry buildings of rural
communities, particularly in the upper reaches of the rivers
that drain the northern macroslopes of the Greater Caucasus
in Dagestan and Chechnya, there are frequently seen stones
built into masonry walls which bear striking petroglyphic
images of an abstract, symbolic or narrative nature. The
intention behind their creation or placement was clearly to
convey some concept or message or mark some event and
they clearly emanate from an archaic tradition which, as it
were, calls out to be understood. The dilemma of
understanding and interpreting them is similar to — or perhaps
an extension of — that faced by those trying to interpret the
earliest visual records left by man. Fortunately, in the
Caucasus, if we are diligent in our quest, we may be gifted with
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an inherited tradition, statement or practice relating to a motif
or symbol which aids our comprehension of their intention and
their role within  their communities. Occasionally
archaeological or historical research also provides clues to the
social motivation behind them or helps in establishing a
chronology of their production and evolution.

This study attempts to build a narrative around some
of these masonry petroglyph images from a specific area of the
Avar-Ando-Dido metacultural zone (Aglarov, 2002; Luguev,
1985, 1987, 1991, 1991; Luguev & Magomedov, 1994, 2000)
(Fig. 2) — of the high Caucasus in north-western Dagestan, in
the upper reaches of the major river artery called the
Andiiskoe Koisu — not as an attempt at direct interpretation

but to try to fit them into the world which created and lived
with them through dialogue with members of the communities
which have inherited them and the tools and disciplines of
historical, genetic, ecological, ethnographic and archaeological
research, sometimes by dedicated, passionate scholars who
literally gave their very selves to these pursuits. This is thus a
human story of both those who created and were the
consumers of these images and of those who have
endeavoured to understand them and convey their
significance and preserve them as a fundamental component
of the heritage of the Caucasus, one of the crucibles of human
social and spiritual evolution.

Fgure 2. Topographica n:nap (1:100 000-) of te Aar-Ando-Dido and related hechn\_/a and Ingushetia metacultural zone

in which masonry petroglyphs are encountered. Soviet military map 1:500 000, 1942 (Grozny sector K-38-B)

Here we are not referring to paintings in caves or rock shelters
or “galleries” of petroglyphs incised into large exposed rock
faces such as were produced by the ancient inhabitants of Val
Camonica in Italy or Gobustan in Azerbaijan, although these do
provide important comparative data through their imagery or
the increasingly dependable means of scientific dating of the
time of their execution.

In a phenomenon unique to Georgia, Dagestan,
Chechnya and Ingushetia masonry petroglyphs in the form of
individual pecked or incised stone blocks or slabs were
inserted as components of exterior masonry walls during their
construction. They are found on all types of buildings,
religious, public and domestic. They were rarely used on
internal walls, which are usually plastered, although they
occasionally occur inside mosques in association with Arabic
inscriptional plaques set into the walls.

These masonry petroglyphs bear broadly consistent
categories and renditions of motifs, signs and symbols, usually

individually on a single stone or sometimes grouped in
association on a single stone. These stones may be corner
stones or inserted among others in the general masonry
construction of a wall.

The imagery is limited by the sizes of the individual
stones used in masonry which precludes the depiction of the
complex visual compositions and palimpsests sometimes
found in the painted art of the rock shelters and the rock face
petroglyphs of the Caucasus piedmont regions. Visual
narratives on a single stone are generally limited to simple
hunting scenes, or horsemen with lance and banner.
Sometimes individual petroglyphic stones are grouped
together linearly to create a decorative impact or reinforce an
apotropaic intention (as happens in some tower houses and
tower fortifications of Chechnya and Ingushetia, as will be
described below) but individual petroglyphic stones are
generally not placed in any intentional way in relation to other
petroglyph stones to create narrative compositions.
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Sometimes walls also appear to function as “galleries” with an
array of both Arabic inscriptions and petroglyphic images, as is
the case of the facade of the mosque of Kala Koreish of the
11th-12th century in the Dakhadaevskiy district of central
Dagestan.

The petroglyph images can be broadly grouped into
two categories: non-figurative (aniconic) and figurative. In the
Caucasus non-figurative images range from those which have a
clear symbolic character (including labyrinths, spirals,
swastikas, crosses and those which are essentially circular with
centred rayed, whorl and rosette designs) to others which are
less easy to classify and are made up of straight lines and
curves in geometric configurations. There are also semi-regular
“hatched” or “spattered” patterns covering the entire face of
individual stones. Figurative images include those which are
zoomorphic, anthropomorphic (including accessories, such as
sabres, spears, bows and arrows) or vegetal in character.

Introduction to the History of Research into Petroglyphs and
Painted Rock Imagery in Russia
Beyond the Caucasus, there is an extensive heritage of rock
petroglyphs and rock paintings in the Russian Federation
particularly in the north, ranging from Karelia in the north-
west, across the Urals and Siberia to the Far East of the
country, with particularly notable concentrations of
petroglyphs in the valleys and tributaries of the great rivers of
the Yenisei, Lena, Angara and Ob (Tom). Some of these, in
particular those of Shishkina in the Urkutskiy oblast and the
Tomsk region, attracted interest in erudite academic and court
circles of Saint Petersburg from the middle of the 18t century
onwards. Peter the Great sent an expedition to the River Tom
of which an account was published in 1730, followed by
research undertaken by the 1733-1743 Northern Expedition of
the Russian Academy of Science under the leadership of G.I.
Spassky (1783-1864). The Shishkinsky petroglyphs became
known as early as the first half of the 18t century due to the
efforts of the academic Gerard Friedrich Miller, resulting in
exploration there by members of the second Kamchatka
expedition of the Academy of Sciences, supported by the artist
lohann Wilhelm Lursenius who received praise for his
particularly accurate copies of the petroglyphs they found. The
petroglyphs of Karelia were first studied by K.I. Grevingk (1819-
1887) in the middle of the 19t century, followed by V.I.
Ravdonikas (1894-1876), an archaeologist and historian of
prehistoric art and professor at Leningrad University. The
many petroglyphs of the Lake Baikal region also drew the
attention of N.N. Agapitov and others in the late 19t century.

In the 20% century, a vast amount of documentation
and publication of the petroglyphs of the regions of the
northern rivers and coasts and Lake Baikal was undertaken,
with strong support from the Soviet state, including the
sponsoring of research expeditions of the Institute of History,
Philology and Philosophy of the Siberian Branch of Academy of
Sciences to the Baikal region in 1968 and 1971. Among the
many specialists who dedicated themselves to this work in
Northern Russian and the country’s Far Eastern republics, a
few are remembered as particularly productive and influential:
A.M. Livensky (1902-1985); A.P. Otkladnikov (1908-1981), one
of the founders of the Institute of History, Philology and
Philosophy of the Siberian Branch of the USSR Academy of
Sciences; and A.V. Ardianov (1854-1920) who was a principal
collaborator of the Russian Geographical Society and
undertook research across much of the vast expanse of
Northern Russia. He was arrested and shot as “an active
opponent of Soviet authority”, provoking a strong reaction
from those who valued his contribution to science and society,
which had been acknowledged by the Tsar.

The activity briefly noted here together with a
synopsis of the Northern and Far East Russian petroglyphs
themselves here have been documented in monographs or

articles by M.A. Devlet, E.G. Devlet, D.K. Dubrovskiy, V.Yu.
Grachev and T. Miklashevich (Devlet, 2000, 2005; Dubrovskiy
& Grachev, 2010; Miklashevich, 2008). An introduction to the
prehistoric art of the USSR was published by A.A. Formosov in
1980 and another publication about the then status of rock art
research of rock in the Russian Federation by E.G. Devlet
(2008).

Introduction to the History of Research into Petroglyphs and
Painted Rock Imagery in Dagestan

Following the annexation by Catherine the Great of the Crimea
peninsula and southern Ukraine in the 18" century and the
subsequent annexation of the Caucasus in the mid-19t
century, there was considerable activity in exploring the
antiquities and archaeology of the Caucasus and
Transcaucasus by Russian and other devotees. This is
documented in detail by R.M. Munchaev and A.A. Formosov
(Munchaev, 1959; Formosov, 2006). Interesting supplementary
information is provided by ILA. Sorokina who chronicles
activities in relation to the study of prehistoric art (Sorokina,
2009). However, although much documentation had already
been done on the petroglyphs and rock art of Northern Russia
in the 18™ and 19% century, it was not until after the
consolidation of the USSR in the 1920s and 1930s that
scholarly interest and state support began to focus on the
petroglyph and rock painting heritage of Dagestan.

The first published documentation was provided by
the architect N.B. Baklanov following research in the Avar
settlements of Tindi and Kvanada in the upper Andiiskoe Koisu
in the Tsumadinskiy district and Koroda in the Gunibsky district
(Baklanov, 1924; Baklanov & Vasiliev, 1927). In 1930, A.S.
Bashkirov, who from the mid-1920s worked in Dagestan as the
leader of the North Caucasus ethnological-linguistic and
artistic-archaeological  expedition  which  focused on
documenting the medieval built heritage of the republic,
published the first (albeit brief) article entirely devoted to
masonry petroglyphs based on research in the Avar
communities of Tidib in the Gidatli area of Shamilskiy district)
and of Rukhdza and Koroda, both in the Gunibskiy district. This
was followed by another publication in 1931 devoted to
carving in stone and wood in Dagestan. The first scholars to
describe these petroglyphs named them in Russian
“netporpadbl” (petrographs). Here, however, the term
“masonry petroglyphs” is introduced as a more accurate
generic descriptive term.

Working under Bashkirov was A.A. Miller, who in 1927
published a lengthy illustrated article on the survival of ancient
forms of material culture amongst the contemporary
population of Dagestan. Aware of the daunting scale of the
task of adequately describing the vernacular craft traditions
still flourishing at that time in Dagestan, he decided to
concentrate exclusively on the detailed analysis of the
ornamentation and techniques of a large holding of vernacular
carved wooden vessels from the Avar-Ando-Dido cultural area
held in the Ethnographic Department of the Russian State
Museum. These had been acquired on the museum’s behalf in
1904-1912 and included items collected in 1911 from Karata
communities, located between the Avarskoe Koisu and the
Andiiskoe Koisu, as well as from the Andi, Botlikh and Bagulal
ethno-linguistic communities in the administrative Andiiskoe
Okrug and from Dido and Kapuchin communities further to the
south. Although the museum collection did not include vessels
of the Akhvakhs, Chamalals and Tindals of the upper Andiiskoe
Koisu, items from the Akkvakh and Chamalal (Gakvari) groups
are illustrated in P.M. Debirov’s 1982 publication on Dagestan
wood carving traditions, while another vessel is generically
described as being from the Tsumadinskiy district. These help
us to understand the traditional imagery of the region as a
whole, as well as the particularities of its individual ethnic
groups. Further wooden vessels and other artifacts from the
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region are in the collection of the Kunstkamera in Saint
Petersburg and were published by V.0. Bobronikov, V.A.
Dmitriev and Yu.Yu. Karpov in 2006.

In this context, in his 2001 account of E.M. Shilling’s
1946 expedition to the upper Andiiskoe Koisu, G.Ya. Movchan
illustrates wooden vessels from Tindi, which have similarities
to examples in Debirov’s publication from the Akhvakhskiy and
Tsumadinskiy districts (Kvanada, Tlondoda, Khushtada and
Gakvari). They are all in the collection of the State History
Museum of Georgia.

A.A. Miller was not only a competent ethnographer
and archaeologist but a sensitive observer and skilled
draftsman, able in his fine 1927 publication to convey the
essence and character of the vernacular materials and their
decoration and manufacturing techniques, as he also had done
in a report on a previous survey undertaken in 1907 on the
vernacular architecture, agricultural tools and other utilitarian
artifacts of rural Abhazia for the then Alexander Ill Russian
State Museum (Miller, 1910).

The descriptions of Miller, Debirov and Shilling reveal
motifs employed in wood carvings which closely parallel a
number of non-figurative masonry petroglyph images
recorded in the upper Andiiskoe Koisu. It may have been that
some of the more complex and precisely inscribed symbols
were created by the region’s skilled woodworkers and
woodcarvers who knew how to plot geometric designs and
patterns and had the required specialist tools such as
compasses, chisels and hammers.

In 1959 another important detailed study of masonry
petroglyphs was published by P.M. Debirov. The approach he
took was to explore aspects of important individual
petroglyphs from settlements in the Gidatli area, rather than
to produce a survey of the corpus of all that survived there.

In  the 1930s individual ethnographers and
archaeologists at the State Academy of the History of Material
Culture and the Russian Association of Scientific Research
Institutes of Social Sciences and the institutions as a whole
were subjected to severe repression by the state, accused of
not properly understanding and reflecting Marxism in their
work. “Palaeoethnology” as a bourgeois discipline was
particularly criticized and eventually the school of national
paleontology was abolished. Those who had worked in the
imperial museum sector were particularly disfavoured. In a
1998 study A.A. Formosov (a leading Russian scholar of
prehistoric rock art) published by the Institute of Archaeology
of the Russian Academy of Sciences, he records that 29
specialists of the State Academy of the History of Material
Culture were arrested and shot and 59 others sentenced to 3-5
years in detention or exile. A.A. Miller was arrested and sent to
Karaganda concentration camp in Kazakhstan in 1934, where
he died in 1935. Those who were fortunate to survive were
rehabilitated many years later. Apart from the devastating
human costs, there were serious impacts on ethnographic and
archaeological research and publication. Repressed scholars in
these disciplines were not able to publish. A.S. Bashkirov, for
instance, professor at Moscow State University and
archaeologist with the Russian Association of Scientific
Research Institutes of Social Sciences was particularly targeted
and published nothing between 1933 and 1945 — the work he
had achieved in Dagestan as leader of the North Caucasus
expedition to document and conserve monuments of national
heritage was to no avail. Previously published works of these
scholars were neglected in specialist institutional libraries. The
personal libraries and archives of those who died were
sometimes destroyed by their families as a security precaution
or were otherwise lost to scholarship. Thus in Dagestan, there
are often no holdings in state and university libraries of key
studies relating to the republic’s heritage by these
metropolitan experts although, they are frequently referenced

in scholarly works by Caucasus specialists. Fortunately, they
can sometimes be sourced through the Russian State Library,
the Russian State Public Historical Library or the Presidential
Library in Moscow.

Notwithstanding such obstacles, archaeological and
ethnographic work in general continued. In 1937, the State
Academy of the History of Material Culture was reconstituted
as the Institute of the History of Material Culture within the
USSR Academy of Sciences. A milestone in research in these
and other areas was the establishment in 1946 in Makhachkala
of the Dagestan branch of the USSR Academy of Sciences,
which included the Institute of History, Language and
Literature (later reconstituted as the Institute of History,
Archaeology and Ethnography). Amongst its personnel were
the archaeologist M.I. Isakov and V.I. Markovin, an artist and
archaeologist. Both were to make major contributions to the
study of the petroglyphs and rock art of Dagestan (Isakov,
1966; Markovin, 1953, 1954, 1958, 1961, 1974, 1990, 1992,
2006; Kanivets & Markovin, 1977). Markovin also carried out
significant research into the masonry petroglyphs of Chechnya
and Ingushetia (see below).

In 1950, the ethnographer E.M. Shilling published a
study on the decorative arts of mountain Dagestan, which was
based on his extensive personal experience of the societies in
the region, including an expedition undertaken in 1946 to the
upper Andiiskoe Koisu region with students and colleagues.
Assisting him was G.Ya. Movchan, who became the leading
authority on the vernacular architecture of the Avars and
recorded petroglyphs in Tindi and Kvanada during the
expedition, a number of which were published much later in
his seminal 2001 publication on the old Avar house.

As most masonry petroglyphs found on buildings in
the Avar-Ando-Dido metacultural zone of Dagestan are re-used
and not in their original locations, those publications
documenting buildings which have petroglyphs in their original
positions and configurations are very useful in helping to
understand their intention and function. In a 1947 article
about the architectural heritage of the Avars, Movchan
provided a detailed description of the Gitino house in the
Gidatli settlement of Tidib, whose rich exterior decoration
included masonry petroglyphs, as well as having abundant
intricately carved interior woodwork. Prior to this all we have
is the 1924 description by N. Baklanov of a house in Koroda
(Gunibsky district) which also has an extensive and orderly
disposition of masonry petroglyphs on its fagade. It bears an
Arabic inscription dated 1673 recording its construction. In his
2001 publication Movchan also published a detailed account of
an important structure in the Bagulal settlement of Kvanada
which he and Shilling also documented during their 1946
Andiiskoe Koisu expedition. This building, opposite the
community’s Juma mosque, housed the institution of the
traditional male community watch house (bacxuaH xbana). Its
walls incorporate a number of interesting masonry
petroglyphs. A building serving a similar purpose also survives
in the Bagulal settlement of Khushtada and is documented in
the same publication by Shilling and Movchan.

Debirov’s key 1959 article was followed by further
observations about masonry petroglyphs in his book on
carving in stone in Dagestan published in 1966 and another the
same year on architectural carving in Dagestan. Both have
become standard references for the study of Dagestan’s
decorative arts and architecture, as has his abundantly
illustrated 1982 publication on wood carving. As in the work of
Bashkirov before him, the majority of the masonry petroglyphs
addressed by Debirov are from the Gidatli region.

Until 1948, when V.I. Markovin was advised by the
entomologist M.l. Ryabov of the existence of petroglyphs
incised into rock faces near the settlement of Kapchugai, which
is situated on the Shura-Ozen River in the eastern Dagestan
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piedmonts, scholarly awareness of petroglyphs in Dagestan
had been restricted to masonry petroglyphs. Markovin was
already well known in the North Caucasus as an archaeologist
and his first published descriptions of these piedmont
petroglyphs in 1953 led to many further explorations and
investigations of this phenomenon elsewhere in Dagestan, as
well of the masonry petroglyphs of Chechnya-Ingushetia later
in his life. Markovin was a prolific publisher; a number of his
works are cited elsewhere in the present study. In 2006 he
published a major book on the petroglyphs of piedmont
Dagestan, in which he assembled accounts of the sites he and
colleagues had discovered in the previous half century.

In 1965, D.M. Ataev and V.l. Markovin, published
the fullest study to date of the masonry petroglyphs of
mountain Avaria, which includes drawn copies of all that
were known to that date, including those in the
communities of the Avarskoe Koisu basin and the upper
Andiiskoe Koisu and their tributaries.

There are few rock face petroglyphs in inner
mountainous Dagestan (one is recorded near Inkhokvari in the
upper Andiiskoe Koisu) but yet another unexpected area of
study was opened up when, in 1957, V.1. Isakov first discovered
prehistoric painted rock imagery near the high mountain
settlement of Chirkata in the Gumbetsky district (Isakov, 1951;
Isakov, 1961). This was followed by hasty and often not-
precise copying of rock paintings by various individuals which
were subsequently identified in other parts of mountain
Dagestan. However, from 1967 onwards, archaeologist V.M.
Kotovich (of the Institute of History, Language and Literature
of the Dagestan Branch of the USSR Academy of Sciences)
applied herself to the identification of new sites and the
careful recording and analysis of rock art in the mountains.
Among a range of foundation publications (Kotovich, 1969,
19714, 1971b, 1974a, 1974b, 1974c, 1974d, 1975, 1978, 1980,
1984; 1986), in 1976 she published an important monograph
on the most ancient rock art of Dagestan in which she
describes the sites of Chinna-Khita and Chuval-Khvarab in the
Gunibsky district and of Kharitana in the Gumbetskiy district.
The former two groups of paintings are attributed to the
Mesolithic period and the latter to the Neolithic. Through
Kotovich, rock art sites of the Bronze Age have also been
identified in Deguak and Irushten in the central north Caucasus
and of the mediaeval period in the Balan-Su and Bass River
basins in Chechnya.

As described below, the masonry petroglyphs of
Chechnya and Ingushetia became the object of study by
Markovin and others following the return of Chechens and
Ingush to their homelands in 1957, after their deportation to
Central Asia and Siberia in 1944. This work continues to this
day by L. llyasov, including an excellent volume on Chechnyan
petroglyphs illustrated in colour and published in 2014 by the
Scientific Library of Chechnyan State University. Unfortunately,
the study of petroglyphs in Dagestan has not paralleled this
level of attention and has been neglected for some time.

Supplementing the detailed accounts of the history of
archaeological research in Russia and Dagestan by R.M.
Munchaev, A.A. Formosov and S.S. Sorokin, (Munchaev, 1959;
Formosov, 2006; Sorokin, 2009), R.M. Kunbuttaev of the
Dagestan State University of National Economy, has assembled
a useful chronological account of petroglyph and rock art
research in Dagestan up to 2008, detailing the scholars and
institutions involved and their publications (Kunbuttaev, 2008).

Masonry petroglyphs in the upper Andiiskoe Koisu

Our work is an integral part of a broader socio-ecological
sustainability study relating to traditional agro-pastoral
practices, ecological conservation, cultural heritage and
landscape and the dynamics of climate change of Dagestan’s
Tsumadinskiy district through which the Andiiskoe Koisu runs,
which has been undertaken since 2020 by the Institute of

Ecology and Sustainable Development of Dagestan State
University (Petherbridge et al., 2021a, 2021b, 2021c). This is
being undertaken within the framework of the Institute’s
contribution to the International Partnership of the Satoyama
Initiative which supports the goals of the United Nations
Convention on Biodiversity, through documentation of the
dynamics of traditional sustainable socio-ecological production
landscapes.

The Andiiskoe Koisu is the northernmost of Dagestan’s
major river arteries. To its east are the Avarskoe Koisu and the
Kazikumukhskoe Koisu, the three rivers eventually merging to
form the Sulak River.

This study examines an iconographically unique body
of masonry petroglyphs created in Chamalal and Tindal
communities in the highlands of the upper Andiiskoe Koisu
region and their relationship to petroglyphs of other
communities inhabiting the northern macroslopes of the Great
Caucasus Range. This high mountain zone (within — from east
to west — the Russian republics of Dagestan, Chechnya,
Ingushetia, North Ossetia, Karbardino-Balkaria, and Karachay-
Cherkessia) is the watershed for a number of major tributary
rivers which merge into the Sulak and Terek Rivers which flow
eastwards into the Caspian Sea and the Koban River system
which flows westwards into the Sea of Azov. To the north are
the vast steppes of southern Russia. The much narrower, steep
southern macroslopes of the Great Caucasus Range border the
coastal northern periphery of the Black Sea in the Russian
Krasnodar region and Abhazia and constitute the border
territory of Transcaucasian Georgia and Azerbaijan to the east
(Fig. 2).

As climatic conditions in what are today the upper
reaches of the Andiiskoe Koisu gradually ameliorated in the
early Holocene following the Last Glacial Period (c. 110,000-
11,000 BP), a complex of postglacial high altitude landforms
were ultimately to provide the conditions for the rich and
diverse range of alpine and subalpine flora and fauna which
characterise the region today. Mesolithic man, having survived
in the glacial refugia provided by the adjacent lower elevations
of Transcaucasia and the northern Black Sea periphery to the
south, was to return to hunt and forage in the mountain
valleys and highlands and eventually, by the late Neolithic
period, to optimize a range of fertile bioniches for permanent
habitation on the basis of high-altitude cereal- and orchard-
based agriculture and the herding of sheep and cattle
(Amirkhanov, 1977; Bader, 1965; Gadzhiev, 1975; Zhilin, 2004,
20064a, 2006b; Kotovich 1961, 1974).

Modern genetic and palaeoethnological research
indicates that the mountainous area of the north-east
Caucasus with its deep valleys and turbulent rivers, majestic
escarpments and fertile flanking tributary basins, has been
continually populated for millennia by the descendants of
these first farmers and pastoralists, the majority of whom
constitute the Avar ethnic group as well as a number of
smaller, related Avar-Ando-Dido (or Tsez) subgroups: Andians,
Botlikhians,  Godoberis, Chamalals, Bagulals, Tindals,
Kvarshians and Didos. Those subgroups who made the upper
reaches of the Andiiskoe Koisu their home found a uniquely
compatible ecosystem, sheltered by geology from outside view
and intrusion and blessed by nurturing microclimates and
bounteous soils, each ethno-linguistic subgroup occupying one
of the Koisu’s tributary valleys (or adjacent groups of valleys)
(Shilling, 1993) (Figs. 3, 4). Their descendants have retained
genetic characteristics distinct from those of neighbouring
subgroups, as a result of long practiced customs of patrilocal
residence by which they did not intermarry with members
outside their subgroup and the fact that they never moved
beyond their traditional geographic boundaries (Balanovsky et
al., 2011; Bulayeva et al., 1985, 2003, 2006; Caciagli et al.,
2009; Karafet et al., 2016; Marchiani et al., 2008; Nasidze et
al., 2005; Nazarova et al., 2008).
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Figure 4. Settlements of Nizhnee and Verkhnee Gakvari, Gavarinka River vaIIe, Tsumaiskiy district, Dagestan.

Chamalal ethno-linguistic group

Initially, the early agro-pastoralists established a subsistence
economy based on cereal and legume cultivation and the
herding of sheep, goats and cattle, which were progressively
adapted by a combination of natural and human agency to this

particular high mountain eco system and which continue to be
raised to the present day. A still-under-emphasised element of
the agro-pastoral revolution which greatly transformed the
local population’s use of and access to this rugged natural
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environment was the introduction to the highlands of the
Caucasus of the hardy donkey (first domesticated c. 6,000
years ago in north east Africa). Hunting practices which had
been developed to a high degree of efficiency during the
Palaeolithic and Mesolithic periods were perpetuated as an
important element of local subsistence (until the colonial
period in some areas). Archaeological, petroglyphic and ethno-
historical evidence indicate that the bow and arrow was used
up until the late 19t century in Dagestan (Ramazanova, 2019),
although spears are also depicted in a number of petroglyphs.
Firearms, in the form of flintlock rifles and pistols, were not
used generally used in the region until the 18t century,
although they were introduced into the Caucasus in the 16t
century. Dogs were usually used in hunting (usually in pairs), as
they could attack, confuse and corral the game being hunted.
While the Avars dominate the basins of the Avarskoe
Koisu and Kazikumukhskoe Koisu to the east, each of the
subgroups inhabits separate ethno-linguistic enclaves in the

upper reaches of the Andiiskoe Koisu, speaking their own
distinct (unwritten) languages within the Nakh-Dagestan
branch of the North Caucasian family of languages. Despite
genetic and linguistic distinctions, for many generations these
various peoples have shared many characteristics of social
customs, belief systems, traditional law, material culture and
subsistence practices. Thus the whole area they jointly inhabit
has been termed the Avar-Ando-Dido cultural or metacultural
zone. A significant body of research accomplished by Soviet-
era archaeologists indicates that the first period when its
inhabitants shared common cultural features was the Middle
Bronze Age (2,300-1,500 BC). It is named the Ginchi period
after the signature excavation site in the settlement of Tidib in
the Gidatli area. It is notable that the zone as mapped in what
is considered to be the definitive publication by R.G.
Magomedov (1988) describing the Ginchi culture coincides
with the area in which the majority of the masonry
petroglyphs of the north-east Caucasus are found (Fig. 5).
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Figure 5. Archaeological map of the Middle Bronze Age Ginchi cultural region in the north-east Caucasus, which
approximately coincides with that in which masonry petroglyphs started to be produced in the succeeding

Kayakent-Khorochoy period (Magomedov, 1998)

Of further significance is that the Ginchi culture is the first in
the Caucasus when its inhabitants began living in rectangular
stone masonry buildings with rectangular internal rooms;
previously in the Kura-Araxes culture, houses were built of
circular form with walls of light vegetal materials and clay.
Thus the Ginchi period in theory must be seen as providing as
a terminus post quem for the appearance of masonry
petroglyphs, as the stone masonry blocks typically used for
inscribing petroglyphs were surely a by-product of regular
masonry construction. Nevertheless, no masonry petroglyphs

are known from any remains of archaeological excavations of
Ginchi culture sites, and it is not until the succeeding Kayakent-
Karachoy archaeological period that the first petroglyphs on
individual stone blocks appear. These were excavated by K.A.
Brede and published in 1956. Markovin also described these
finds in their chronological context in his 2006 publication on
the rock face petroglyphs of the piedmonts of north-east
Dagestan. They have images of bezoar goats and of a deer
similar to those inscribed in rock faces near where they were
found (Fig. 6). It is of further interest that it was in about the
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5th century BC during the Kayakent-Khorochoy period that the
first iron implements became available (Kotovich, 1971);
pointed iron tools were ideally suited to the making of
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petroglyph images as they could cut into rock more deeply
than the softer bronze tools.

A
)i

R/
\' h"'_“f

-
6

d /0cm
L

Figure 6. First recorded masonry petroglyphs of the Kayakent-Khorochoy period excavated

in the settlement of Sigitma (Buynakskiy district) (Markovin, 1990)

Adding to the information available through the accounts of
D.M. Ataev, V.l. Markovin, E.M. Shilling and G.Ya. Movchan,
the present survey of historic settlements in the upper
reaches of the Andiiskoe Koisu (from Gigatli to Echeda on its
left flank and from Kvanada to Tindi on its right flank) has
revealed a substantial body of hitherto unpublished
petroglyphic masonry within the territories of the Chamalal
and Tindal ethno-linguistic subgroups.

The Chamalal’s principal settlements today are
Gigatli, Gigatli-Uruk, Gadiri, Agvali, Nizhnee and Verkhnee
Gakvari, Richaganikh and Tsumada which are situated on the
left flank of the valley, while the Tindals occupy territory on
both sides of the river further to the south, their principal
settlements being Tindi, Echeda, Tissi and Tissi-Akhitli. Like
the Chamalals, the Tindals also have a number of smaller
villages. Before being banned under Soviet collectivisation,
all communities in the upper Andiiskoe Koisu region had
small outlying hamlets called khutor, which were
conveniently adjacent to fields or orchards or water sources
for their stock. Some of these have been resettled in recent
years, although most have long been abandoned.

As elsewhere in the Avar-Ando-Dido metacultural
zone of Dagestan (and in Chechnya and Ingushetia), it is
evident that some of the petroglyphic stones or slabs found
in the upper Andiiskoe Koisu have been re-used from earlier
constructions, being obviously of an earlier date or clearly
damaged fragments of the original blocks or inserted up-side
down. They usually are employed as external corner stones
of buildings or incorporated into their facades. In one
instance, in the mosque of the Chamalal community of
Richaganikh, a large stone slab covered in non-figurative
petroglyphs was inserted into the mosque floor.

The imagery on masonry petroglyphs in this region is
both figurative and non-figurative. As is common elsewhere
in Dagestan, this region also has a range of Arabic
inscriptions on stone panels on mosques, cemetery and
street walls. These are not the subject of the present
investigation as they lie within the scope of the ongoing
epigraphic survey of the Institute of History, Archaeology and
Ethnography of the Dagestan Federal Centre of the Russian
Academy of Science. Many of these, however, are framed
with decorative designs (usually vegetal) which fall within

the repertoire of motifs and techniques of the region’s
masonry petroglyphs.

This study examines the relationships of these
masonry petroglyphs with other petroglyphs already
recorded in other areas of the Andiiskoe Koisu and in the
Avar lands of the Avarskoe Koisu and its tributary basins and
elsewhere in the highlands of central and southern Dagestan
as well as with those of the Vainakh peoples of the
mountains of Chechnya and Ingushetia and of other Russian
Caucasus republics further west.

The petroglyphic phenomena are examined from a
specific regional-centric perspective with the goal of better
understanding and reconstructing the features and
motivations of the unique societal evolution of the ethno-
linguistic minorities which have made the upper reaches of
the Andiiskoe Koisu their home since they were first settled.
As noted above, the low temperatures and changes in fauna
and flora when the higher elevations of this part of the
Caucasus were glaciated or periglaciated led to this region
not being inhabited by hominins during the Last Glacial
Period. The chronological framework of the study thus
reflects the Holocene ingress of humans as deglaciation
progressed and Mesolithic hunters and foragers interacted
with a changing vegetational and faunal environment (Stutz,
2020). Subsequent permanent high-altitude settlements
through the Neolithic, Bronze Age and lIron Age periods
employed sustainable practices and patterns of land and
natural resource use, many of which have been perpetuated
into the modern era.

There are many non-figurative petroglyphs with
widely-varying compositions of linear (and some curvilinear)
elements which are very difficult to describe but which must
have communicated community-comprehensible concepts
now lost to us. Some, indeed, resemble writing in a region
most of whose ethno-linguistic enclaves possessed discrete
non-written languages. In this study no attempt is made to
address the original purport of these abstract graphical
communications beyond saying that a number of former
scholars of Caucasian petroglyphs, particularly in the Soviet
period, were able to undertake ethnographic research
regarding the vernacular visual imagery characteristic of the
domestic artifacts of indigenous communities of Dagestan
and other republics, resulting in evidence-based expositions

ecodag.elpub.ru/ugro/issue/current

159



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

of the meanings of a number of common signs and symbols
found in the petroglyphs of the Caucasus (such as the
labyrinth, the swastika, the cross and the human hand).
Where their works reflect accurate documentation of
vernacular traditions, rather than purely personal theories,
they are essential references of import to rock imagery
specialists working not only regionally but well beyond the
Caucasus.

Masonry petroglyphs of the solar stag or stag that bears
the sun in its antlers

In this study particular attention is addressed to aspects of
the zoomorphic imagery of petroglyphs found within two
ethno-linguistic enclaves of the upper Andiiskoe Koisu which
exclusively depict the red deer (Cervus elaphus) and the
bezoar goat (Capra aegagrus). Here it should be noted that
although the roe deer (Capreolus capreolus) also inhabited
the territories described and was indeed hunted, this species
does not possess the magnificent antlers of the red deer stag
and may not have been considered as worthy for depiction in
petroglyphs or rock paintings, although there are
compositions in which there are images of deer without
antlers. These could be either red deer females or roe deer.

Only two examples of anthropomorphic imagery
(except for that of the human hand) have been recorded in
the upper Andiiskoe Koisu region. They are the image of a
hunter or hunting deity depicted on a stela from Tindi and an
extremely rudimentary image of two horseman associated
with linear signs on a corner of the traditional men’s watch
house in the Bagalal settlement of Khushtada.

The deer imagery is of major interest. In Chamalal
territory (in the settlement of Verkhnee Gakvari, the
abandoned Gakvarian khutor of Tsuidi and the settlement of
Gigatli) there are masonry petroglyphs of red deer stags
bearing the sun in their antlers (i.e. images of the solar stag).
These constitute both the highest concentration and the
most explicit visual depiction anywhere amongst world’s
petroglyphic and rock art of the multi-millennia old belief in
the “solar stag”. There are also two known examples in
Tindal territory (in Tindi and Echeda).

In association with foraging, hunting, i.e. the killing
of wild game for both food and other purposes, was the
most primeval occupation of Homo sapiens and precursor
hominins (Meshveliani, 2007). By the Mesolithic period, red
deer and mountain goats or ibex of various species — in the
Caucasus the bezoar goat — were primary prey species. Deer
and mountain goat species were depicted on rock walls and
artifacts from the Palaeolithic period onwards in Europe and
the parts of Eurasia which were their natural habitat. The
physical remains of both the red deer and bezoar goat have
been revealed as major prey sources of both Homo
neanderthalensis and Homo sapiens by archaeology in the
Caucasus eco-region (Adler & Tushabramishvili, 2015; Adler
& Bar-Oz, 2009; Bar-Oz et al., 2002, 2004; Golovanova &
Desenichen, 2019; Meshvelian et al., 2007) and petroglyph
images of red deer and bezoar goat in the Gobustan area of
coastal Azerbaijan have now been Carbon-14 dated to the
Eneolithic (6t™-4™ millennia BC) and Bronze Ages (4th-3rd
millennia BC) (Farajova, 2018).

Pan-Eurasian beliefs in the Solar Stag

In  Europe and Eurasia more broadly extensive
documentation has accumulated concerning the hunting and
exploitation by prehistoric societies of red deer for a wide
spectrum of purposes, including nutrition, tool and projectile
manufacture and ritual (Andresen et al., 1981; Bell, 2007;
Billamboz, 1977; Bonsall et al.,, 1995; Bevan, 2003; Brown,
2015; Clark, 1954; Conneller, 2003; Chapman, 1975; Choyke,
2013, David, 1999, 2004, 2007; lIsaakidou, 2003; Jarman,
1972; Pitts ,1979; Wild & Pfeifer, 2019; Ramseyer, 2005;

Zhilin, 2001, 2014; Zhilin & Losovskii, 2008). As the world of
the Mesolithic hunter-forager emerged from the Ice Age into
that of the sedentary Neolithic farmer and herder, a
revolution occurred in the orientation of material cultures
and beliefs which reflected new relationships with and
dependencies on soil, sun and climate. Human potential was
further enhanced by the development of the ability to make
and use metals in the subsequent Bronze and Iron Ages, with
evidence attesting to the development of perceptions of the
red deer as fundamentally and divinely connected with the
both the diurnal and annual cycles of the sun in relation to
the sustainability of life on earth. Eventually these beliefs
and associated ritual practices were subsumed within a
wealth of oral traditions, writings and folklore from the early
mediaeval period onwards from Europe to East Asia which is
still accessible to us on the theme of the close association
between deer, the hunting of deer and the sun reflected in
particularly abundant verbal imagery of the divine stag
bearing the sun between its antlers, conflating the animal
and the astral body in myriad ways (Martynov, 1985;
Mykhailova, 2015; Pettit, 2020; Aldhouse-Green, 1991;
Green, 1991; Beck, 2003; Gundarsson, 1992; Hmori, 2011;
Makkai, 1996; Rogers, 2022).

The stag had become deified as the sun or as a
vehicle for the sun deity. Antler tines are perceived as the
sun’s rays or its antlers, which are regenerated each spring,
are conflated symbolically with branches of the tree of life.

As will be further described below, in the Avar-Ando-
Dido metacultural zone there are petroglyphic compositions
which appear to represent actual hunting activity or
individual images of desired prey, intended to evoke
supernatural support for success in hunting. Perhaps this
imagery should be better interpreted as that of an eternal
chase of the deified sun-deer through the underworld of the
night to emerge resurrected each morning to spread life-
giving warmth and light to the upper world of nature,
people, crops and animals.

That being said, hunting indeed clearly continued to
be until relatively recent times a significant activity among
the mountain peoples of the Caucasus (Zvelebilm, 1992). V.I.
Markovin  viewed  hypothetical interpretations  of
petroglyphic relics of the past with due caution, “It seems to
me that it is not worth complicating extremely the spiritual
world of local people in antiquity, as is sometimes done, in
trying to find influences of cultures of Asia Minor. The
inhabitants of the piedmont and mountainous regions of
Dagestan, lived in a constrained but definitely not a closed
world. Concrete happenings and concrete everyday needs
concerned them — the harvest, offspring of livestock, success
in hunting, armed skirmishes, personal sorrows and joys.
They tried to find their reflection in higher powers — in the
sky and on the earth, all the more so as the nature of
Dagestan with its cliffs, its gorges, mountain streams and
forest maidens, with abrupt zonal (altitudinal) changes,
climatic fluctuations and earthquakes, force one to relate to
it with something more than respect. It is these earthly
realities to which the mind and heart turned and in the
context of which one must search for answers in the content
of ancient images. The Middle Ages did not release the
inhabitants of the mountains from the difficulties of life —
and perhaps even magnified them — by adding to them social
contradictions and the penetration of the canonical religions,
Christianity and Islam, to traditional views were added new
and little understood interpretations of the essence of being
and new rituals. The study of the internal content of
petroglyphs is a complex matter and it must be elaborated
on the basis of careful study of local archaeological,
ethnographical and folkloric information” (Markovin, 1990).

To date no prehistoric or historic visual imagery has
been found which explicitly illustrates the solar stag bearing
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the sun between its antlers, although there exists what has
been interpreted as evidence of this symbolic connection in
petroglyphs ranging from the Tagus valley in the Iberian
peninsula to north-east Asia which visually juxtapose images
of antlered deer and a circular or rayed symbol of the sun
(e.g. Mongolian deer stones of the Late Bronze Age (Sabinov,
1994; Bobrov, 1989; Volkov, 2002; Kovalev et al., 2014;
Kovalev & Erdenebaatar, 2007; Otkladnikov, 1954,
Novgorodova, 1973; Fitzhugh, 2005, 2009; Allard &
Erdenebaatar, 2005), stags with a circular symbol attached
with a line to its antlers at Mount Xianglushan in north-
eastern China (Zabiyako & Wang Jianlin, 2017) The nearest
variants of petroglyphic imagery to that of the solar stag of
the Chamalals and Tindals to visually evoke the relationship
between antlers and the sun are the petroglyphs of deer
from Central Asia which have rayed suns or astral bodies
emanating from the tips of their antlers (Shvets, 2005), cited
by the Ukrainian scholar N. Mykhailova, of the Institute of
Archaeology, National Academy of Sciences of Ukraine, who
has contributed significantly to elucidating the cult of the
deer as the dominant mytho-ritual complex among the
prehistoric societies of Eurasia.

Such is the power of the notion of a divine stag
bearing the sun in its antlers in oral and written evocations,
that a sole petroglyph from the riverside site of Sdo Simao in
the Tagus valley of Portugal has been interpreted by S.
Garces as depicting a hunter carrying the body of a stag
which originally had an opening between the tips of its
antlers which was purposely closed at a later date by pecking
the stone to indicate that it bore the circular image of the
sun. Garces has specialized in the study of red deer imagery
and has interpreted this depiction as evidence of changing
human perceptions of the deer from the Paleolithic and
Mesolithic periods to the Neolithic (Garces, 2012; Garces,
2019)

It is thus worthy of exploration to try to explain why
it was that within the Avar-Ando-Dido metacultural zone of
Dagestan and specifically in the upper reaches of both the
Avarskoe Koisu (in Tlyakh and Khahib in the Gidatli area) and
the Andiiskoe Koisu that iconographically-specific examples

P 1

Figure 7. Photograph of posture of red deer stag in relation
to the sun idealized in popular belief systems across Eurasia
and depicted in masonry petroglyphs of the upper
Andiiskoe Koisu and Avarskoe Koisu regions

Variant 2.

In this iconographic variant the deer is perceived with its torso
in profile and legs either in a static standing posture or tucked
beneath its torso with its head in profile (and slightly raised) so
as to stress the multiple jagged tines of the antler which
appear as though streaming behind. Possibly the latter image
arose naturally within those societies with intimate knowledge

of a male red deer clearly bearing a rayed sun between its
antlers seem to have been produced.

In order to do so it is necessary for comparative and
analytical purposes to describe the key iconographical
features of these solar stag masonry petroglyphs necessary
for comparative and analytical purposes. These all belong to
a consistent visual canon or ideography, be they the image of
a single stag or of a stag in some seeming hunting
relationship or in a symbolic relationship with other non-
figurative petroglyphic images. It seems clear that the
meaning of all these visual elements and their
interrelationships were understood by those who created
them and who viewed them at that synchronously (although
viewer interpretations may subsequently have changed over
a greater period).

The visual record indicates three basic ways in which
antlers of red deer stags have been depicted by various
cultures over time:

Variant 1.

In the iconographic tradition which is identified here for our
purposes as the “Avar-Ando-Dido solar stag” or “solar stag”
the male red deer is graphically pictured in silhouette with its
torso and four legs in profile in a static standing posture but
with its antlers turned so as to be seen head-on in a curve
embracing a hemispherical or ovoid negative space or virtual
“spiritual” sun, as a proxy for the circular sun (Figs. 7, 8). The
perception of the sun being embraced by a red deer’s antlers
would have been even more obvious to those who had
actually seen a slain animal — when seen from above the
antlers have a cupped form which could be perceived as
supporting a round body - the sun. There are also
petroglyphic depictions of stags in which the antlers do not
embrace a full circle or ovoid but have the form of an
inverted crescentic arc with outwardly radiating tines, which
in certain cases may have been intended to represent the
antlers of a solar stag (e.g. the multiple stag images on
Hunting Stone No. 2 in Kiafar, Karachay-Cherkessia described
below).

Figure 8. Small bronze representation of stag head and antler
as conceived by peoples of the headwaters territories of the
Andiiskoe Koisu found with other small bronze cult objects
from Mount Kidilashan, Tzundinskiy district, Dagestan.

5th century BC. Dido ethno-linguistic group (Megrelidze, 1951)

and observance of deer which lived in their environs and who
had seen male stags “roaring” in such a position to assert
dominance when in rut (Fig. 9). This variant is epitomized by
the well-known Scythian and Sarmatian renderings of what has
become known as the “Golden Deer” (Aruz et al., 2000;
Chlenova, 1961) (Fig. 10).

ecodag.elpub.ru/ugro/issue/current

161



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

Figure 9. Red deer stag “roaring” during the autumn rut

Variant 3.

This variant is graphically much simpler iconographically and is
found in many petroglyphs or depictions of deer. It does not
attempt to replicate anatomic reality but simply shows pairs of
antlers as though they were conifers with straight lines for
trunk and branches projecting either vertically from the deer’s
head or in a “V” shape. That the antlers were given a tree-like
form may have been a simple abstraction or may indicate that
antlers were identified with the “tree of life”; like the bare tree
which produces new leaves each vyear, they also were
regenerated each spring.

Simple versions of most of the above styles have been
recorded among the many of petroglyphs of deer on the rock
faces of Val Camonica in northern Italy but with one significant
difference — there they are all depicted in movement rather
than standing in a static position.

Individual descriptions of masonry petroglyph images of solar

stags in the Tsumadinskiy and Shamilskiy districts

No.1 Location: Village of Verkhnee Gakvari, Chamalal

ethno-linguistic group, Tsumadinskiy district, Dagestan.
Description: A rectangular stone masonry block set

into the midst of a wall with the petroglyph image of a red

e
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Figure 10. Characteristic representation of stag from Scythian
period. Kurgan 1, Kostramskaya, Kubanskaya district, Russia.
2"d half 7t century BC. State Hermitage, Saint Petersburg

deer stag facing right in a static standing posture. Variant 1
antler iconography. Drawn in profile silhouette with a single
outline by successive pecks with a pointed tool, probably of
iron. The antlers encircle a space in the centre of which is an
equilateral cross (with even arms) with four interstitial dots
(the surface of the rock of this part of this area has exfoliated).
The tines of the antlers project outwards. The stag has a
pointed face formed by a triangle. In front of the stag is drawn
an elongated diamond form bisected with a line and a
protuberance pointing toward the stag’s chest, probably
intended to represent a drawn bow with arrow (Fig. 11).

No. 2 Location: Village of Verkhnee Gakvari, Chamalal
ethno-linguistic group, Tsumadinskiy district, Dagestan.

Description: Image of a red deer stag depicted in a
manner generally similar to those here described as Nos. 1 and
2. Stag facing right in a static standing posture. Variant 1 antler
iconography. Drawn in profile silhouette with a single line by
successive pecks with a pointed tool, probably of iron. The
antlers encircle a rounded space. The tines of the antlers
project outwards. The stag’s pointed muzzle is indicated by
two lines (Fig. 12).

2

No. 1 with an adjacent bow and arrow aimed at it.
Verkhnee Gakvari, Tsumadinskiy district, Dagestan.
Chamalal ethno-linguistic group

Figre 11. Masonry petroglyph of image ofsolar stag -

Figure 12. Masonry petroglyh (corner stone) of image of solar
stag No. 2. Verkhnee Gakvari, Tsumadinsikiy district, Dagestan.
Chamalal ethno-linguistic group
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The petroglyph is on the corner stone of a drystone (i.e. un-
mortared) wall. The stone is of a particular form commonly
observed in masonry walls in this district: a pentagonal block
of substantial size made from a rectangular block with one
corner trimmed off diagonally. Such blocks add stability to the
wall, which in this case is of a type of particularly careful
construction which uses massive even sided blocks found
naturally occurring in local rock strata. Such constructions
appear to have been built in a specific, but as yet-
undetermined, pre-modern period and are often associated
with petroglyphs. The petroglyph from Tsuidi designated
below as No. 6 is from a complex of buildings of this type.

No. 3 - Location: Village of Verkhnee Gakvari, Chamalal ethno-
linguistic group, Tsumadinskiy district, Dagestan. The
petroglyph is on a rectangular stone, embedded at about
human head height, on the street corner of a building in the
village.

Description: Image of a red deer stag with features
similar to that of No. 2 but facing left. Depicted in static

Figure 13. Masonry petroglyph (corner stone) of image of solar
stag No. 3. Verkhnee Gakvari, Tsumadinskiy district, Dagestan.
Chamalal ethno-linguistic group

No. 5 — Location: Village of Gigatli, Chamalal ethno-linguistic
group, Tsumadinskiy district, Dagestan

Description: A complex composition of a variety of
petroglyph images on a large pentagonal masonry corner
stone on a street corner in the settlement of Gigatli. All the
images are carefully and competently incised (not pecked)
with an iron tool which created a continuous flowing “V”
shaped groove in the stone. Variant 1 antler iconography.
Drawn in profile silhouette with a single outline. Its key feature
is of a red deer stag facing right in a static standing posture. Its
necked is curved and its antlers enclose an ovoid space with
radiating upwardly curving tines. The stag has the stump of a
tail and male organ indicated by short lines. Facing the stag
and close to its chest is the outline of what is probably a dog.
Above the spine of the stag and to its rear are incised two sets
of arcaded images with horizontal base lines below. The upper
set has five arched elements and the lower. To the right of the
stag in the largest field of the stone block are incised four
precisely- drawn circular images, disposed in the corner
quadrants of the square field and with two categories of
internal configuration. The two upper circular —images contain
rosettes of multiple petal-like images radiating from their
centres (that on the left has 14 “petals”, while that on the right
has 15). The two circles below contain four lobed elements
radiating from a central point. Centred in the field between

standing posture. Variant 1 iconography. The antlers encircle a
rounded space with their tines the projecting outwards. The
stag’s pointed face is indicated by two lines (Fig.13).

No. 4 - Location: Village of Verkhnee Gakvari, Chamalal ethno-
linguistic group, Tsumadinskiy district, Dagestan.

Description: Petroglyph image on a rectangular stone
of a red deer stag opposite a symbol of a labyrinthine spiral
with an outwards curling element. Variant 1 antler
iconography. Antlers enclose a balloon shaped space with
externally radiating tines. The general character of rendering
of this petroglyph differs from Nos. 1-3 with a strong contrast
between the dark surface of the stone and the lightness of the
energetically pecked images. The stag is drawn in profile
silhouette with a single outline. It is facing left but its spine is
slightly curved downwards and its pairs of legs splayed
outwards. A short tail is indicated. The masonry block is
embedded in a wall so that the image of the deer is turned on
its side at 90° from the horizontal (Fig. 14).

Figure 14. Masonry petroglyph of image of solar stag No. 4
and a labyrinthine spiral with two opposed curling elements.
Verkhnee Gakvari, Tsumadinskiy district, Dagestan.
Chamalal ethno-linguistic group

these four circular images is an incised swastika with
undulating arms curving clockwise (Fig.15).

No. 6 — Location: Tsuidi. An abandoned khutor of the Chamalal
settlement of Nizhnee Gakvari, Tsumadinskiy district,
Dagestan, which is situated on the slope of a ridge flanking the
Gakvarinka River south-east of the village.

Description: A complex composition of a variety of
petroglyph images on a pentagonal masonry corner
stabilisation stone of a drystone wall which incorporates large
rectangular monoliths with naturally even sides (as noted for
No. 2 in Verkhnee Gakvari). Images have been deeply incised
with a metal tool with single outlines. In the lower left corner
is depicted the small image of a red deer stag in a static
standing posture with a small curved tail and mail organ.
Variant 1 iconography. Triangular muzzle pointed downwards.
The antlers enclose a bulbous-profiled space with straight
externally radiating tines. To the right of the solar stag is a
symbol of what appears to be one cross nested within another.
This unique nesting cross configuration is found in a more
complex variant in Verkhnee Gakvari which has a set of five
nesting crosses. To the right of these images within the largest
field of the block is a deeply incised image of a human hand on
which is incised a swastika with straight right angled arms in a
clockwise orientation (Fig. 16).
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Figure 15. Masonry petroglyph (corner stone) of solar stag
No. 5 with multiple other images as described in text. Gigatli,
Tsumadinskiy district, Dagestan. Chamalal ethno-linguistic

group

&

No. 7 — Location: Settlement of Echeda, Tindal ethno-linguistic
group, Tsumadinskiy district, Dagestan.

Description: A sketchy image of a red deer stag
roughly pecked with a metal tool into the face of a masonry
block embedded near an upper window in the community’s
Juma mosque. It is associated with other images. Variant 1
iconography. Drawn in profile silhouette with a single line by
successive rough pecks with a pointed metal tool. The image

'y -

Figure 16. Masonry petroglyph (corner stone) of solar stag
No. 6 and other images as described in text. Abandoned
khutor of Tsuidi, Tsumadinskiy district, Dagestan. Chamalal
ethno-linguistic group

does little to convey the anatomy of the deer, as Nos. 1-6
manage to do (even those which are the most simplistic). The
stag is depicted facing left with an elongated rectangular torso
(as many of the petroglyphs of bezoar goat on the external
walls of Echeda buildings do) and short legs. A short curved tail
and male organ are depicted. The antlers project directly from
the shoulders of the image (no head is depicted) and embrace
an elongated oval with outwardly curving tines (Fig. 17).

- > Ty V‘ N - = T S ‘. -
Figure 17. Masonry petroglyph of solar stag No. 7 with associated images as described in text. Echeda,

Tsumadinskiy district, Dagestan. Tindal ethno-linguistic group

The block has been roughly smeared with whitewash which
obscures some of its features when viewed and photographed
from street level. Above the solar stag to its left are the
roughly delineated features of another animal, which appears
to be another stag. To the right and left of the stag are
groupings of linear elements to form signs which are difficult
to describe.

This appears to be a petroglyph illustrated by D.M.
Ataev and V.I. Markovin in their 1965 publication and
described as being on the house of Isi Ataev. The illustration,
however, is not an accurate copy and does not include the
other associated imagery on this block. It may have been
moved to its present position from elsewhere.

Nos. 8 & 9 — Location: Settlement of Tindi, Tindal ethno-
linguistic group, Tsumadinskiy district, Dagestan. The current
location of this stone which appears to be a petroglyphic stele
is not known. It was photographed during the ethnographer
E.M. Shilling’s 1947 expedition to the upper Andiiskoe Koisu. It
was published in 2001 by G. Ya. Movchan, Shilling’s expedition
colleague, in his publication on the old Avar house, mentioned
above, in which there is precious information on the built
heritage and artifacts of the communities of Tindi and Bagalal
Khushtada and Kvanada. Unfortunately, the quality of the
reproduction of the photograph is such that certain features
are impossible to discern.

Description: This stone bears unique imagery depicting
the large figure of a standing hunter (or hunting deity?)
holding a large bow in his right arm which has a hand of
outsize proportions. There is no arrow in his bow but at his
waist is what may be a quiver. He appears to be clothed to
below his knees. At the level of his pelvis appears some kind of
circular-shaped object, which may be a shield of a type
characteristic of this region in pre-modern times (in which case
it may be a sword that is depicted at his waist) (Fig. 18, 18a).
Above him is a red deer stag facing right with antlers
embracing a rounded space in the Avar-Ando-Dido Variant 1
iconography. It is drawn in profile silhouette with a single line
in a static standing posture, as are the images of two dogs to
the left above it (Fig. 19). Towards the base of the stele and
some way below the hunter is the rough image of another
horned animal, drawn with single lines and conveying no
volume.

Midway up the opposite pillar of the entrance gateway
is another stone panel with the petroglyph imagery of a
hunting scene of a bezoar goat surrounded by a horseman
with a bannered lance and an armed man with two dogs.
Below this scene is a worn and rudimentary Arabic inscription
which is difficult to decipher.

Below this stone panel is yet another with an Arabic
inscription within a rectangular frame formed by a tulip scroll
on three sides and a rhomboid lattice pattern below. The
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stone has been carefully chiseled so that the inscription and
frame imagery stand out as the dark tone of the natural stone

Figure 18. Masonry petroglyph (stela?) of solar stag No. 8.
Imagery as described in text. Tindi, Tsumadinskiy district,
Dagestan. Tindal ethno-linguistic group. Current location of this
object is unknown

No. 10 - Location: Village of Tlyakh, Gidatli area, Shamilskiy
district, Dagestan. Northern entrance gateway to community
cemetery

Description: A complex petroglyphic array of an Arabic
inscription above within a panel above a row of horsemen with
a further scene of figures below centred around the image of a
solar stag.

This was the first of the solar stag petroglyph images
to attract scholarly comment (Debirov, 1959). Debirov
documented it as being on the wall of the house of Aishat
Gasanov but it is now embedded in the stuccoed pillar of the
northern entrance gateway of Tlyakh’s communal cemetery
with the date 1966 shaped into the stucco above. This was
probably the date of erection of the gateway, which has two
other petroglyph slabs of hunting scenes (No. 11 and above). It
appears that these petroglyphs were specially gathered from
other places in the village for the ornamentation of the
cemetery entranceway in 1966. The horns of a tur are hung on
the wooden lintel above the entrance doors.

At the centre of the panel and dominating the imagery
is a group of three similarly depicted horseman galloping to
the left. They are armed with flintlock rifles and brandish
curved sabres in their right hands. The horses have long
slender, elongated necks; short lines indicate their saddles and
male organs (Fig. 20). All the imagery of this petroglyph panel
is incised in profile silhouette with confident single lines by
hammering with a metal tool which leaves a gouged incision.

Below the riders along the very base of the panel
(which may have been damaged when translocated from the

surface against the light tone of the chiseled background.

Figure 18a. Detail of photograph of Georgian Khevsureti man in
traditional chain mail with sword and shield taken by William
Osgood Field in 1933. Khevsureti borders Chechnya,

Russia and Tusheti, Georgia

k.n..‘-

Figure 19. Copy of depiction of solar stag No. 8 and
associated dogs on masonry petroglyph describe above

Gasanov house) is a linear composition of figures facing left
(Fig 21). At the centre of the row is depicted a solar stag with
an attenuated neck above which is an ovoid depiction of
antlers with straight radiating tines (lconographic variant No.
1). This antlered unit sits just above the head of the stag but is
not attached to it. The stag appears to be in a running position
with its pairs of legs slanting slightly forwards. To the left of
the stag is another animal of similar proportions but with
backwards curving horns, which may have been intended to
depict a bezoar goat. From the position of its legs it also
appears to be running as does another animal to its left again.
This does not have identifying features as does the stag and
bezoar goat and may be intended to be a female deer.
Approaching the stag on the lower right of the panel are two
dogs in front of the figure of a man brandishing what may have
been a stick, long dagger or sword.

Note that the scholars who have previously
commented on and illustrated this Tlyakh slab have either
misinterpreted its iconography or not noticed its significance
(Debirov considered it to represent a rustling incident into
alien territory and perceived the sun as a separate entity from
the deer below it, while D.M. Ataev and V.. Markovin only
mention the three riders and the weapons they bear). A.C.
Bashkirov and E.M. Shilling, who both had been to the Gidatli
area make no mention of the Tlyakh composition, despite the
great interest they showed in the petroglyphs there.

Above this panel is another petroglyphic panel with another
grouping of figures around a solar stag (see No. 11 below).
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Figure 20. Masonry petroglyph (stone slab) of solar stag No. 10 amongst an Arabic inscription and other imagery as described
in text. In 1959, P.M. Debirov described this masonry petroglyph as being on the house of Aishat Gasanov but it has been
removed with three other stone slabs (two of which also have hunting imagery) to the entrance gateway of the community
cemetery with the date 1966 shaped into plaster on the right pier of the gateway structure. Imagery as described in text.

Tlyakh, Gidatli area, Shamilskiy district, Dagestan

| i p L i ksl d‘ 1
Figure 21. Detail of lower row of imagery of above ma

No. 11 - Location: Village of Tlyakh, Gidatli area, Shamilskiy
district, Dagestan.

Description: A complex petroglyphic composition on a
stone panel embedded in the upper level of the right hand
pillar of the entrance gateway to the community cemetery of
Tlyakh, above the panel described above (No. 20). The imagery
is executed in a manner similar to that of No. 10, i.e. incised in
profile silhouette with confident single lines by hammering
with a metal tool leaving a gouged incision. At the lower left is
depicted a solar stag with a long slender neck and muzzle and
its pairs of legs slanted forward as though running.
Iconographic variant 1. Its antlers embrace an ovoid with
upwards curving radiating tines. To the upper right of the
panel is depicted a horse and rider similar to those on No. 10
but without flintlock and sabre (the horseman may be holding
a sword). To the left of rider and horse is the outline of a bulky
person facing them with a bow with arrow pointed in their
direction. Below this figure is a smaller one of a man pointing a
flintlock rifle at the stag. Below the mounted horseman and in
front of the stag and facing towards it is a smaller image of a
man holding a flintlock rifle at waist level (Fig. 22).

These petroglyphs on this panel may be by the same
hand as No. 10.

No. 12 - Location: Abandoned village of Kakhib, Gidatli area,
Shamilskiy district, Dagestan. The masonry petroglyph

éonry petroglyph, as describéd in text

described here is situated above the entrance to the historic
16th-17t century former Juma mosque of Kakhib.

Description: This petroglyph depicts two red deer
stags facing right which are perhaps running - their legs are
slanting forwards. Variant | iconography. Drawn in profile
silhouette with a single line

Description: Image of red deer stags depicted in a

manner generally similar to those here described as Nos. 1 and
2. The stags are facing right in a static standing posture.
Iconographic Variant 1 Drawn in profile silhouette with a single
line deeply incised with a metal tool, probably of iron. The
antlers of each stag embrace a rounded ovoid space (painted
in yellow at a recent date). The tines of their antlers are
depicted with upwards curving radiating tines. The stags have
slender downwards pointing muzzles. Both solar deer are
similarly depicted (Fig. 23).
Similarly, the significance of this petroglyph of two solar stags
has gone unnoticed, although a photograph was published in
2016 in a brief account of petroglyphs by K.A. Volagurina. Here
it should be noted that the primitive rendering of the solar
stag from Echeda (No. 7 above) has beside it what may be the
rendering of another stag.

The antler configuration of this stag is within the
parameters of what we suggest is solar stag iconography.
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Figure 22. Masonry petroglyph (stoneslab) of solar stag o. 11 amongst otherhunting-related imagery as desribed in text.
Positioned on gateway pillar above the masonry petroglyph described above as No. 10. Tlyakh, Gidatli area,

Shamilskiy district, Dagestan

No.13 - Location: Machada, Gidatli area, Shamilskiy district.
This is a copy of the drawing of a petroglyph first published by
D.M. Ataev and V.l. Markovin in 1965, with no indication of
provenance [ref.], but later republished by G. Ya. Movchan in
2001 with Machada given as its provenance. In the extensive
drawings assembled together on single pages by Ataev and
Markovin of petroglyphs from both the Gidatli area and the
upper Andiiskoe Koisu, there is another adjacent image of a

stag with similar antler configurations but with also no
provenance.

Description. This is clearly a solar stag image
(Iconographic Variant 1) (Fig. 24). Next to it on the same page
in the 1965 publication of Ataev and Markovin on where
petroglyphs from various locations are aggregated is another
deer with the solar stag antler imagery.

Figure 23. asonry petroglyph in wall of 16th-17t cenury Juma mosqe of Khahib on periphery of the Gidatli area depicting
two solar stags of same iconography as No. 10 with dogs on either side. Khakhib, Gidatli area, Shamilskiy district, Dagestan
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Figure 24. Copy of a masonry petroglyph published by D. Ataev and V.I. Markovin in 1965
but without indication of provenance. G.Ya. Movchan identifies it as in Machada,

Gidatli area, Shamilskiy district

Masonry petroglyphs of imagery of stags associated with
adjacent solar images, Gidatli area
Although not employing the explicit solar stag iconography of
the examples presented above, there are two related
petroglyph compositions from Gidatli which were published
first by P.M. Debirov in 1959 and then by D.M Ataev and V..
Markovin in 1965:

1) A masonry petroglyph from the settlement of
Ratlub, Shamilskiy district, which depicts a stag with a hunter
behind aiming an arrow in his bow towards the deer. The stag
is facing right and has antlers in an open ovoid configuration
with straight tines radiating outwards and upwards. Two dogs
are depicted in front of and behind the stag. A large circular
image with quadrants defined by undulating lines (surely the
sun) dominates the composition, which also includes an
undecipherable sign in one corner. All image components are
drawn in profile silhouette with a single line (Fig. 25; 25a).
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Figure 25. Copy of a masonry petroglyph published with
an explanation by P.M. Debirov. An alternate description
is provided in this study. Current location unknown

but a copy of the image was published by D.M. Ataev
and V.I. Markovin in 1965

2) A masonry petroglyph from Tidib, Shamilskiy
district, with a horizontal composition in which a hunter with a
quiver at his waist (similar to the hunter from Tindi described
above Nos. 8 & 9) is aiming an arrow with his bow at a solar
stag. The form of the arrow head is clearly shown. Above the
deer is a small circular symbol with an internal equilateral
cross with a circular centre and four interstitial dots (also
surely the sun). All images components are drawn in profile
silhouette with a single line (Fig. 26).

Ataev and Markovin also include in their miscellany of
copies of Avar-Ando-Dido metacultural zone petroglyphs, two
others which have solar stags in a simplified hunting context
but without a circular solar symbol. Another depicts a solar
stag facing a large circular solar symbol with scrolling spirals
around the inside of its periphery (Fig. 27). Unfortunately, the
provenance of none of these is indicated in the publication
(Ataev & Markovin, 1965).

W e 1
Figure 25a. Forked Scythian arrow head
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Figure 26. Copy of a masonry petroglyph with an explanation by P.M. Debirov. An alternate description is provided
in this study. Current location unknown but a copy of the image was published by D.M. Ataev and V.l. Markovin in 1965

S

Figure 27. Copy of a masonry petroglyph of a solar stag adjacent to a large circular symbol with internal spirals radiating from its
rim and an inner circle (solar symbol?). Machada, Gidatli area, Shamilskiy district, Dagestan (Debirov, 1966)

Clearly, by aggregating the information conveyed in all the
above petroglyphs, in the Avar-Ando-Dido metacultural zone
there was a commonly shared complex of beliefs, rituals or
cult in which the red deer stag was conceived and depicted in
a special relationship to the sun and the act of hunting, which
was relayed through a canon of numinous and iconographically
consistent images. This set of beliefs and practices and rituals
related to them could be conveyed to the community and
understood by its members through the single image of a solar
stag or in conjunction with other image elements.

Analogies and possible antecedents of solar stag antler
iconography in the Caucasus, Anatolia and Iran

A search of reports of figurative representations of deer from
archaeological researches in the Dagestan highlands has
revealed a 1977 discovery of artifacts from what is interpreted
as a cult sanctuary near the village of Khosrekh in the Kulinskiy
district (in the alpine zone at 2,700 m). These include a small
cast bronze statuette of a deer (c. 10 cm long by 12 cm high)
close in character to those portrayed in masonry petroglyphs
in Chamalal and Gidatli territory but with an inverted arc
shaped antler profile defining a semi-circular negative space
(Fig. 28). O.M. Davudov, who excavated and published this
discovery, attributes these finds to the 9th-11t century BC.

As Davudov observes, this deer statuette has stylistic
features analogous to representations from the Caucasus and
the Middle East, noting that, “The interpretation of the image
of this animal in the metalwork of the Caucasus increased in
the late Bronze Age and became most popular from the
beginning of the 15t millennium BC. Therefore, it is important
for us to emphasise not only the discovery of deer images in
general but the stylistic features of our figurine which is close
to the deer figurines of the Transcaucasus of the 1st
millennium BC”.

Although, there were many variants in the ways stags
and their antlers were perceived and represented amongst the
cultures to the south and south east of the Caucasus which
may have impacted on the peoples of the Caucasus from the
early Holocene onwards (for instance none of the rock face
petroglyphs of Gubustan has this particular stylised antler
image form), there is abundant evidence of both the antiquity
and longevity of this particular antler image typology in
Anatolia (Thierry, 1991), Iran (Kawami, 2005) and the
Caucasus.

The important Neolithic site of Catal Hlyuk (c. 7,500-
6,400 BC) in Anatolia has wall paintings of deer with inverted
arc antler representations associated with hunters (Fig. 29),
while excavations at Alaca Hiylk have revealed bronze
statuettes with similar antler forms dated to 2,300-2,100 BC
(Arik, 1957; Collins, 2003, 2005, 2010; Taracha, 2009) (Fig. 30).
Many bronze stag figurines have been unearthed from Iranian
sites of Luristan and Amlash of the 1t millennium BC with
antlers of even broader inverted arc forms (Fig. 31).

Similar iconography is seen in other bronze figurines of
deer from the Koban culture of the Central Caucasus (1,400-
400 BC) which had a significant influence on the culture of the
north-west of Dagestan, particularly in the form of bronze
images used in mountain cult rituals (Fig. 32, 32a).

It is notable that in the historical and present day
cultures of the North Caucasus, unlike Anatolia or
mountainous Central Asia, there is little evidence for cults of
bucrania (bull’s horns) — the only such emphasis on cattle or
bull horns is seen on traditional lidded carved wooden vessels
and containers which were produced in communities of the
upper Andiiskoe Koisu region which have prominent horns
projecting from their sides (Karpov, 1998) (Fig. 64 below). It is
rare to see the horns of tur or wild goat displayed prominently
on constructions of community significance, as one still often
sees today in the mountains of Uzbekistan and Tajikistan.
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Figure 28. Drawing of a small bronze figurine of solar stag iconography excavated in a cult sanctuary in Khosrekh,
Kulinskiy district, Dagestan and published by O.M. Davudov in 1983

N ol : MIF
Figure 29. Wall painting of two red deer stags with antlers of the solar stag configuration and multiple images of hunters.
Reconstructed from remains of the early Neolithic community of Catal Hlyuk in Turkey. 7,500-6,400 BC

Figure 30. Bronze figurine (with silver inlay) of a red deer stag. Figure 31. Bronze figurine of red deer stag of the Amlash
Head of a standard from Alaca Hiyik. Corum province, Turkey. culture, Iran. c. 1,000 BC. Private collection

2,100-2,000 BC. Museum of Anatolian Civilizations, Ankara.

Inset — composite standard from the site. On all such standards

the stag is hierarchically superior to the animal species on

either side.
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Figure 32. Bronze figurine of red deer stag of the Koban culture,
Caucasus region, Dagestan. 7t"-6t" centuries BC. Private
collection.

A neglected possible early source influencing the perpetuation
of this particular imagery of the antlered red stag over such a
long period of time, is that of the presence of the giant deer
Megaloceros giganteus (which became extinct around 7,500-
8000 BP) adjacent to human artifacts in the Middle-Upper
Palaeolithic in the rock shelter site of Siuren 1 in the Belbek
Valley, south-west Crimea, which has provided a Carbon-14
date of 17,100 years BP. It may have survived within the glacial
refugia of the northern Black Sea coastal periphery and south-
east Europe during the Last Glacial Period (LGP) and into the
Holocene (Demidenko & Noiret, 2012; Lister & Stuart, 2019).
Megaloceros giganteus was the largest deer to evolve
and had the largest known antlers. Although the limited
number of fossil or archaeological finds of its antlers indicate
that it was generally a rare species, it must have had an impact
on whomever saw or caught it and it is most curious that there

Figure 32a. Wooden storage structure (ambar) on the upper
story of a house in the settlement of Kheletury, Botlikhskiy
district, Dagestan. Late 19t century. Tur horns displayed.

are no contemporary visual representations of this impressive
beast (Fig. 33). Perhaps the impression it made on man at the
time were subsumed into oral traditions and general beliefs
and traditions relating to deer. In 1937, the Austrian scholar, A.
Bachofen-Echt, published a study which he attempted to show
possible influences of Megaloceros giganteus on certain
Scythian deer images of the northern Black Sea region
(especially from the Maikop region). There certainly are
correspondences in the scale and structure of the antlers
depicted, which B. Kurten, a specialist on Pleistocene
mammals (Kurten, 1968) supported. However, no remains of
the giant deer from the Holocene have been discovered in the
Black Sea region. Lister and Stuart observe that suggestions
that giant deer remains from Ukraine (Pidoplichko, 1951) are
Holocene were based on the state of bone preservation and
require confirmation (Vereshchagin & Baryshnikov, 1984).

Figure 33. Head and antlers of extinct giant deer, Megaloceros giganteus. Grant Museum of Geology, University College, London
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The heritage of masonry petroglyphs of Chechnya and
Inhushetia and relationships to those of the upper reaches of
the Andiiskoe Koisu

As emphasised earlier, in this study the primary focus is on
masonry petroglyphs of the Chamalal and Tindal communities
of the upper Andiiskoe Koisu valley in Dagestan and their
relationships to other masonry petroglyphs in this region and
to those in other parts of the northern Caucasus. In the latter
context of particular interest are the masonry petroglyphs of
neighbouring mountainous south-eastern Chechnya and of
Ingushetia further to its west (see topographical map, Fig. 2
above).

The north-western borders of the Republic of
Dagestan with the Chechnyan Republic are defined by the
mountain topography which naturally separates them. They
thus stretch from Russia’s border with Georgia in the latter’s
Tusheti region and follow the crests of the Snegevoy Ridge
which make up the western flank of the upper Andiskoe Koisu
to then turn north-west following the crests of the Andiiskiy
Range.

This natural border between the two republics is can
be traversed via passes in four main locations. One is the
Yagodak Pass situated between Kedi in Dagestan and Sharoi in
Chechnya across the south of the Snegevoy Ridge with another
further north through the range from the Chamalal settlement
of Gigatli in Dagestan to the settlement of Kenkhi (Kvankhi) on
the Chechnyan flank. The Snegevoy Ridge is separated from
the precipitous Andiiskiy Range by the narrow gorge of the
Ansatlen River, a short tributary of the Andiiskoe Koisu which
cuts eastwards to flow through the settlement of Ansalta in
the Botlikhskiy district creating a route across the border
accessible from Chechnya and Dagestan.

Further east the Kharati Pass cleaves the Andiiskiy
Range near Andi, the important eponymous settlement of one
of the most dominant ethnic groups of north-western
Dagestan. This pass has historically been the principal gateway
from the plains and steppes of southern Russia into the
mountains and valleys of central Dagestan and onwards to the
coast. It was used by those not travelling towards the Caspian
Sea along the steppe skirting the mountain massifs which
continue further to the north-east. From the Kharati Pass pass
ran the trails which allowed access to the upper Andiiskoe
Koisu via the agricultural and market centre of Botlikh.

In the present context of ascertaining historical-
cultural relationships between the petroglyphs of the
Chamalals and others of the Avar-Ando-Dido metacultural
zone, of particular significance is the pass to the west of Gigatli
which connects it to Kenkhi in Chechnya just some 15 km
away. This route and that of the Yagodak Pass further south
were the principle conduits enabling the interaction of the
peoples and cultures of north-western Dagestan and
mountainous south-eastern Chechnya. This process of
population and cultural transference was a fundamental
aspect of the history of the mountainous reaches of the main
tributaries of Chechnya’s Argun River which flows to the north
of the Snegovoy Ridge.

Although it seems that Kenkhi, at 2,800 m elevation
the most outlying settlement in the Shariskiy district, was
originally established in the 5t century AD, in the pre-modern
period there was a later phase of settlement from Dagestan
across the Snegevoy Ridge from Gigatli. The first reference to
this settlement refers to it as being part of the Avar Nutsalstvo
in the 15t-16t centuries AD. The founder is recorded as being
of the Korabali family from the Chamalal community of
Tsumada in the upper Andiiskoe Koisu valley. Kenkhi was
subsequently settled by members of eight Botlikh families, as
well as others from the Itum-Kalinskiy district of Chechnya and
Georgia. There are three other settlements of Avar origin in
the Sharoiskiy district: Chadiri, Buti and Khakmadoi. Among
other villages in the broader region which were settled by

Avars (and subsequently by Chechens) was Khimoi, which was
founded by inhabitants of Chamalals from the Gakvarinka
River valley (Nizhne Gakvari and Verkhnee Gakvari). They
remained dominant within the community, which was also
settled by Chechens. In 1990, Sh. Isaev recorded a local legend
according to which part of the population of the village of
Sharo was from Chokh, an Avar community in the Gunibskiy
district of central Dagestan. According to recent census data,
to this day the majority of the members of a number of these
communities are of Avar origin and there are inhabitants of
Kenkhi who still hold ancestral land in the Gakvarinka valley.
Masons from Kenkhi have long had a reputation for excellent
stone building and in the past worked on both sides of the
Snegovoy Ridge.

Even though geographically Kenkhi, Chadir and Buti
were on the Chechnyan side of the Snegevoy Ridge, because of
their ethnic affiliation, the Tsarist administration initially
placed them within the Andiiskiy Orkrug which embraced both
flanks of the Andiiskoe Koisu.

Kenkhi thus lay within the Inkratl-Chamalal Naibstvo,
while Buti was within the Tekhnutsal Naibstvo. Kenkhi, Buti
and Chadiri remained part of Dagestan after the October 1917
Revolution, until in 1922 they were incorporated within the
USSR as part of the Chechnyan autonomous oblast. In 1934
they were administratively placed within the Chechnyo-Ingush
ASSR and in 1944 the inhabitants of Chadir and Buti together
with Chechens and Ingush were exiled to Central Asia and
Siberia. In 1957 with the restoration of the Checheno-Ingush
ASSR the settlements of Kenkhi, Buti and Chadiri were placed
under the jurisdiction of Grozni and have remained part of the
Chechnyan Republic ever since.

The inhabitants of Chechnya and Ingushetia are
related in both language and culture, collectively calling
themselves Vainakhs (“our people”). Two powerful rivers, the
Chanty-Argun and Sharo-Argun, flow northwards through
mountainous southern and south-eastern Chechnya to merge
as the Argun River on the plains, which in turn joins the Sunzha
River, a tributary of the great Terek River. In Ingushetia, the
two major rivers are the Assa and Fortanga, which also feed
into the Terek. Older Vainakh villages are built along the
mountain slopes of the gorges and basins of these river
systems.

In the 13t and 14t centuries the whole region was
subjected to massive, lengthy and merciless onslaughts from
the Mongols and then by Amir Timur (Khizriev, 1974, 1979,
1992), which resulted in the population of what was originally
Nakh-populated mountain territory stretching from the Argun
River in the east to the Koban River in the west resorting to the
construction of defensive villages based around tall towers of
two basic categories; either as a component of domestic
complexes or purely for defense and combat. Towers were
also built in the foothills and the plains along the northern and
eastern borders of Chechnya (Kalinkin, 1984) (Fig. 34). From
the end of the 16™ century there was massive migration from
the central and eastern parts of Chechnya to the plains
(Volkova, 1966, 1971; Gadzhiev et al., 1977; Bagaev, 1966).
Fewer towers for strictly martial purposes were built at this
later period, although domestic towers were used up to the
20t century.

As access by Russian and other scholars to the
Vainakhs opened up following the ending of the Caucasian
War in 1864, many publications, notably that on the whole
Terskaya oblast by V.F. Miller in 1888, appeared containing
information about the life and cultural heritage of the region,
including its settlements with their iconic tower buildings at
their core, many of which included masonry petroglyphs in
their construction. However, by the time Russia had taken
control of the North Caucasus, a number of the Chechnyan and
Ingushetian towers had been destroyed or heavily damaged by
the Tsarist military, including by cannon fire.
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In 1929, Bruno Plaetschke a German geographer who had
undertaken a number of expeditions to the North Caucasus,
published a book on the Chechens in which he recorded the
phenomenon of masonry petroglyphs in Chechnya with a

number of line drawings, paralleling similar interests in the
1920s and 30s by Soviet scholars in Dagestan already noted
above. Other early scholars in this field in Chechnya-Ingushetia
were |.P. Sheblikin, K.P. Semenov and E.l. Krupnov.

Figure 34. Montane landscape in Ingushetia with settlements defended y tall towers. Contrast with the cultural
landscape of Tindi in the upper Andiiskoe Koisu, Tsumadinskiy district. Photographed by ethnographer

E.M. Shilling in the 1920s. Russian State Historical Museum

In the aftermath of the compulsory resettlement of all Chechens
and Ingush in 1944, the Chechen-Ingush ASSR was dismantled and
a systematic campaign to destroy all the symbolic, historical and
materials signs of Chechen life was undertaken by the NKVD. No
further research, publication or even discussion of Chechen
culture and history was permitted and the use of the Chechen
language by those in exile was forbidden. As had happened with
the Crimean Tatars, the knowledge and memory inherent in the
written heritage of Chechen and Arabic manuscripts was
destroyed, as were hundreds of historical tower buildings and
religious structures. In exile, elders who were the guardians of
national wisdom of centuries died without being able to effectively
pass on their knowledge. A similar degradation of accumulated
community experience of master craftspeople and experts in
folklore occurred. Thus, in the context of this study, it has been
more difficult to research the survivals of pre-Christian and pre-
Islamic vernacular beliefs and practices appertaining to nature,
wild animals and hunting, than it has been in the other republics of
the North Caucasus where rich corpuses of folklore have been
documented.

When the Vainakhs were “rehabilitated” and allowed to
returned from forced exile, the North Caucasian archaeological
expedition, which had operated in the region before the war, was
resurrected and formed a special mountain (Argun) detachment,
which set about documenting in detail the Vainakhs’ built heritage,
including its masonry petroglyphs. V.I. Markovin, who had done so
much to explore the petroglyph and rock art heritage of Dagestan,
joined the expedition and was able to document a large number of
petroglyphs in Chechnya and Ingushetia and bring them to the
notice of scholars (Markovin, 1963, 1965a, 1965b, 1968, 1969,
1978, 1994). Inspired by Markovin, a young archaeologist, I.D.
Magomadov, also became involved in this research, organizing
expeditions and publishing some articles (Magomadov, 1974).
However, he did not continue this work and the petroglyphs were
largely neglected, except by archaeologists such as M.B.
Muzhukhoev, D.Yu. Chakhiev , R.A. Dautova, A.A. Islamov, V.B.

Vinogradov, V. Golun and V.P. Kobichev, who noted any new and
unknown petroglyphs they encountered in the course of their
expeditions. L.A. Perfileva in 1968 published a study on the way
masonry petroglyphs were used in Chechnya. In 2013 M.A.
Tangiev published an essay on the problems of studying
petroglyphs. F.Yu. Albanovi published a study on the symbolic
aspects of the petroglyphs from historico-philosophical and ethno-
cultural perspectives in 1998. At this time another specialist, R.D.
Arsanukaev, had become deeply engaged in this subject,
publishing a large catalogue of Chechnyan petroglyphs in Paris in
2005.

Among the many consequences of the two tragic
Chechnyan wars in 1994-1996 and 2000, was that the heritage of
Chechnyan petroglyphs was further diminished when dozens
more towers were demolished or bombarded in air raids and
other attacks (Arsanukaev reported that he was able to save more
than 80 masonry petroglyphs from the bombardments in this
period).

Nevertheless, in the mountains of Chechnya, in the upper
reaches of the Fortanga, Gekhb, Argun, Sharo-Argun and near the
Kazenoi and Galanchokh lakes there are still preserved
approximately 150 tower villages, with more than 200 towers, as
well dozens of cult constructions called “sklepi” (Koknev, 1978).
They date mainly from the 11%-17% centuries. Today, these
buildings and the petroglyphs which are incorporated in their
construction, both in Chechnya and Ingushetia, are acknowledged
to be an important part of the Russian national and republic
heritages and are protected accordingly. In 2009 UNESCO
published an excellent work on the diversity of Chechen culture by
L.M. llyasov, who in 2014 was also able to publish on behalf of the
Scientific Library of the Chechen State University a thorough, new
publication in colour on the petroglyphs of Chechnya.

As in the Avar-Ando-Dido metacultural zone of Dagestan,
in masonry petroglyphs in Chehnya are found across a wide area.
However, despite the shared life-ways of agro-pastoral
subsistence in the upper Andiiskoe Koisu region and much of
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Chechnya, in particular in the latter’s high mountainous zones of
rivers and deep gorges, there were fundamental differences in the
character of their settlements and landscape which had an impact
on the typology of petroglyphs commonly used and perhaps also
on their placement on their buildings.

The ethno-linguistic enclaves of the upper reaches of the
Andiiskoe Koisu were characterised by an enduring psychological
and material stability of settlement (Fig. 35). Their inhabitants did
not have the ever-present sense of potentially threat by those
beyond their boundaries which history had taught the Vainakhs,
even in the most remote mountain gorges, to feel. They were also
supported by a more cohesive patrilocal system of residence, than
history has shown to be the case for the Vainakhs.

That is to say, Andiiskoe Koisu settlements were not built
with substantial defensive features, except that of their chosen as
their location. They are usually situated on high natural vantage
points with a good prospect of their territory (most were in view of
at least one other community) (Fig. 36). Some villages, such as
Khustada and Gigatli, had round towers (the former had one at the
entrance to the settlement and one at a vantage point on the
mountain behind) which served mainly as signal towers (Fig. 37).
Some communities, such as Khustada and Kvanada had special
men’s watch houses designed for defense and where able-bodied
males lived and were trained to respond to any attack (Movchan,
2001).

The tall towers of the Vainakhs of Chechnya and
Ingushetia were usually very well built and could survive for
centuries and often included numbers of petroglyphs in their
walls. While the corpus of petroglyphic images which could be
drawn on seem to be essentially shared between the Chechens,
Ingush and the peoples of the Avar-Ando-Dido metacultural zone

3 e e
Figure 35. Settlement of Tindi, upper Andiiskoe Koisu,
Tsumadinskiy district, Dagestan. Photographer M. de Dechy,
late 1890s

are essentially common to both, the images the Vainakhs chose,
when considered as a regional corpus, reflect their concern for
defense and protection and the warding off of evil and are
predominantly apotropaic or propitiatory in character, much more
so than those used by the inhabitants of the upper Andiiskoe
Koisu, where the images of petroglyphs employed more
frequently reflect desires for abundance and fertility reflecting
their less threatened way of life. Through the extensive survey of
masonry petroglyphs of Chechnya and Ingushetia provided in the
publications of B. Plaetschke and L.M. llyasov and the more
restricted imagery included in the works of other specialists, this
preference is clear. Most notable is that there are very few
zoomorphic images among these petroglyphs, all being very
rudimentary, although as in the upper Andiiskoe Koisu they are
also restricted to the bezoar goat and the male red deer. The
surviving assemblages of masonry petroglyphs in situ in Chechnya
and Ingushetia are often denser than in Dagestani constructions.

The emphasis on apotropaic and propitiatory masonry
petroglyphs on the exterior walls of buildings in south-east
Chechnya is enhanced by a unique type of monolithic arched lintel
and door and window jamb used for doorways and window
openings (large and small) in this region (Figs. 37, 38). This
structural solution does not employ the voussoir and keystone
type construction of archways commonly employed in the
Caucasus and elsewhere. It provides broad surfaces for the incising
of petroglyphic images precisely at those points in a building which
in popular belief are most vulnerable to the passage of negative
forces.

It may be that these unusual structures may have a
distant ancestry in certain forms of monolithic dolmen entrance
plinths with similar cut out archways (Fig. 39).

b
Figure 36.
Tsumadinskiy district, Dagestan. Bagulal ethno-linguistic group.
Late 19t century

Figure 36a. Lookout tower (now in ruins) at entrance to
settlement of Khushtada, upper Andiskoe Koisu,
Tsumadinskiy district, Dagestan.

Bagulal ethno-linguistic group

174

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

Figure 37. Minor rural asonry structure with small window
opening with monolithic arched lintel

Figure 39. Dolmen with entrance formed in a manner similar to the monolithic arched |

Figure 38. Window opening characteristic of south-eastern
Chechnya vernacular architecture with monolithic arched lintel
and lower jambs inscribed with apotropaic petroglyphs

L

intels of Cechnyan door and window

openings. Stanitsa Bagovskaya, Mostovskiy district, Krasnodarskiy Region, Russia

Observations on the positioning of masonry petroglyphs in
Dagestan and Chechnya-Ingushetia

Although has seemed to many observers that the masonry
petroglyphs of the Avar-Ando-Dido metacultural zone are
placed at random in the stone walls of which they are part.
However, an extremely illuminating study by C. Riley Auge of
the University of Montana, The Archaeology of Magic: Gender
and Domestic Protection in Seventeenth-Century New
England, may provide an alternative perspective on the
placement of masonry petroglyphs in the Caucasus,
particularly in light of what has been reported on above
regarding the use of apotropaic images on specific zones of
Chechnyan buildings.

Auge observed that in the region and historical period
she studied, communities believed that domestic spaces were
vulnerable to harm by preternatural forces and were
particularly permeable at certain specific points (e.g. doorways
and thresholds, windows, walls, wall intersections, corners,
foundations, fences, property boundaries). Households were
viewed as possessing a heterogeneous unity that must be
protected from external disruption by placing apotropaic
symbols or imagery at vulnerable real or metaphysical
boundaries. Stone masons were in a particular position to
embed objects and symbols into the spiritual fabric of
buildings. Devices providing apotropaic protection drew from
religious and astrological symbolism, many of the most

common apotropaic elements included those common also to
Caucasian masonry petroglyphs: rosettes, circles, triangles,
spirals and whorls. The circle was considered as representing
unity and protection and thus was used as a symbol of
supreme divine power which would naturally serve as a motif
of protection from evil forces. Apotropaic circles or hexafoils
were often left incomplete, like intentionally broken or “killed”
objects used in other magical contexts. Graphically complex
designs were considered to act as demon traps with the power
to capture or overt, confuse or capture malevolent beings.

In 17th century New England, protective strategies did
not only employ apotropaic images but also those which had a
propitiatory function. Spirits interact with humans in a variety
of manners — beneficial, maliciously or mischievously. They can
provide protection, success and luck but can also mete out
harm and destruction through loss of crops, infertility, illness,
death or mishap. However, they can be propitiated by specific
practices and devices.

As Auge states, “Such established defensive
boundaries allowed people to believe they had some measure
of control over the evils that inhabited their worlds. It is this
sense of safety — not the actuality of safety — that permitted
people to live productively”.

This researcher’s observations about attitudes and practices in
the north-east of North America reflect aspects of human
psychological universality shared with peoples of the Caucasus
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also. The photograph in Fig. 40 identifying the “hotspots” of
vulnerability to evil forces in a 17t century New England
domestic property (as documented from original archival
sources) is taken from C. Riley Auge’s 2011 dissertation. There
are clear analogies to the breachable “hotspots” protected in
buildings of south-east Chechnya by apotropaic and propitious
masonry petroglyphs.

There are repeated observations in the literature
regarding the masonry petroglyphs of the Dagestan-Chechnya-
Ingushetia regions concerning characteristic features and
practices of their placement:

1) The re-use of masonry petroglyphs from earlier
constructions. It is often clear that this has occurred because
of differences in ageing, texture, colouration, level of
processing and finish of the masonry petroglyphs from the rest
of the stone masonry.

Regarding Chechnya, I.V. Markovin observed that local
populations considered such re-used stones to be sacred and
necessarily transferred them to the construction of a new
building, while L.M. llyasov notes that it was a common
custom in Chechnya to use a stone or brick from a previous
building when constructing another in its place, to transfer
grace and to maintain a material and spiritual connection with
the ancestors. The masonry petroglyphs were already imbued
with symbolic and social power and thus could not be
discarded but should be used respectfully in another
construction.

The Chechens have preserved the tradition of the
ritual use of elements of the old dwelling in the construction of

a new one to this day. When a Chechen builds a house,
dismantling the old one, he always puts at least a stone or
brick from the dismantled building into the foundation of a
new house in order to transfer grace from there, to maintain a
material and spiritual connection with his ancestors. In the
Middle Ages, as already mentioned, during the construction of
a new tower, stones with petroglyphs from the walls of old
buildings were laid into its walls.

Masonry petroglyphs are more often found in
Chechnya and Ingushetia in their original structural context
than Dagestan, where only a few buildings stand with original
petroglyphs (e.g. a house built in Koroda, Gunibskiy district, in
1673, of which a photograph was published by N. Baklanov in
1924), helping us to understand their maker’s or sponsor’s
intention in image content and placement.

2) Except for masonry petroglyphs applied to
monolithic arched lintels and jambs and as a decorative linear
feature of constructions as described above in Chechnya and
in certain infrequent original installations Dagestan, masonry
petroglyphs embedded in the walls of buildings in the Avar-
Ando-Dido metacultural zone have appeared to many
observers as being quite random. However, if the observations
of C. Riley Auge about the most vulnerable zones of
construction to violation of evil forces have some universal
application in the north-east Caucasus, then the seemingly
illogical or random placement of masonry petroglyphs seem to
be explicable, occurring as they do at corners, thresholds, on
foundation zones of building and spread amongst masonry
facades.

Figure 40. Photograph of a domestic property in Salem, New England, USA, built 1664, with areas (“hotspots”) indicated which the
17t century community considered to be vulnerable to malevolent forces and requiring apotropaic protection (Riley Auge, 2020)

3) Some re-used masonry petroglyphs are placed in walls
upside down. In the upper Andiiskoe Koisu region, a survey of
all those known to the research team from direct observation
or from photographs which clearly show this orientation in a
wall indicate that they may be exclusively of bezoar goats,
either as a single image (e.g. an example in Khushtada) or as
part of a composition with other images (e.g. an example on

the lower part of the minaret of the Juma mosque in Tlyakh)
(Fig. 41).

V.l. Markovin reported that on a defensive combat
tower in the settlement of Dere in Chechnya there is a
masonry petroglyph of a horseman upside down. There is no
local information about why this was done in any of the
regions which are the subject of the present study. The only
thing the above images have in common is that they depict
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living beings. May this have been some vernacular concession
to Islamic strictures about depicting living beings? It is
interesting to note in this context that in southern Scandinavia
there are rock face petroglyphs depicting the journey of the
sun in a boat through a complete daily cycle in which the boats
during the night journey are depicted upside down
(Kristiansen, 2010).

An obvious consideration is under what circumstances
were buildings were demolished, thus providing masonry

Figure 41. Masonry'petrogl.yphs embedded in the lower wall of the Juma mosque of Gidatli. Both were re-used from another

petroglyphs for secondary use. In the case of the high
mountain settlements of the upper reaches of the rivers of
Chechnya and Ingushetia, many buildings were destroyed by
attacks from the Mongol and Turkic peoples of the steppes. In
the Gidatli area, masonry petroglyphs were said to have been
spolia from Christian churches (with Georgian architectural
features) (Debirov, 1976, 1977; Isaev et al., 2019) demolished
during the process of Islamisation (Fig. 42).

construction and were consciously inserted upside down by the mason for some reason. That on the left has the image of a bezoar
goat and non-figurative symbols, while the head of the animal on the right that on the right has been broken off. It is similar in
form to two animals at the base of the stone panel to the left of the image of the solar stag No. 10 on the right entrance pillar to

the Tlyakh cemetery. It may be a female deer or a bezoar goat

—

=

Figure 42. Masonry ptroglyph. Corner sIa in wall of domestic building in the settlement of Machada, Gidatli area, Shamilskiy
district, Dagestan. The side and base panels have been delicately carved with a pecked background in intertwined Islamic
arabesque designs while the Christian crosses in central panel have been coarsely pecked into the smooth surface

However, in the settlements built on the flanks of the upper
Andiiskoe Koisu, it is likely that a common local style of
construction may have contributed to the disintegration of
certain buildings which originally bore masonry petroglyphs.
Although the traditional agricultural landscape of the
basin of the upper Andiiskoe Koisu is in a general sense well
preserved and maintained and sustainably functional from a

| . L

socio-ecological landscape production perspective, this cannot
be said about the region’s built heritage. The traditional
architecture and general built character of each settlement of
the Tsumadinskiy district is under severe threat and many
buildings are neglected and have fallen into ruin. The walls of
buildings in the region were traditionally constructed of stone
masonry, with or without mortar. In many parts of its
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highlands, the geology is such that there are exposed rock
strata which provide flat faced stones, which are ready-made
by nature for drystone building construction without the need
for mortar or trimming. This has, however, proved to be a
weak element in otherwise often meticulous vernacular
building construction. As a unit such walls have little structural
integrity. They can collapse if their foundations are not stable,
from ice penetration and expansion of spaces between stones
in winter or when there are uneven stresses from above. The
flat roofs of these traditional buildings with their heavy layer of
earth and wooden supports are their weak point: if not
regularly and properly maintained, the penetration of rain and
the weight of snow cause them to collapse. During the later
Soviet period, households in traditionally built settlements
across the Caucasus found an easy way to solve this problem
by simply covering the roof space with asbestos cement
sheeting which was then cheaply and commonly available.
Later on brightly coloured metal roof sheeting was used. Set at
an angle, these sheet roofs easily repel rain and snow. Over
time most roofs in rural communities have been covered in

this way. In the process the distinctive “cubist” built landscape
and colouration of traditional settlements throughout
Dagestan has been completely transformed, and the skills
once applied to the construction and maintenance of
horizontal roofs lost. Earth tremors may also have contributed
to the structural stability of drystone structures, especially
those with walls reaching two stories in height.

Deer imagery on masonry petroglyphs of Chechnya and
Ingushetia

None of the corpus of masonry petroglyphs published by L.M.
llyasov and R.D. Arsanukaev repeat the solar stag imagery of
the petroglyphs of the Chamalals and the Tindals, although
there is a single hunting scene, whose intent may relate to the
conception of the solar stag. In this scene a hunter is depicted
approaching with bow and arrow a simplified image of a stag
whose antlers are depicted as through leaning to one side with
an upward curving profile holding a crescent shaped-form
(Fig. 43).

Figure 43. Copy of masonry petroglyph of deer hunting scene from Nizhnee Kei, Chechnya (Arsanukaev, 2005)

Unlike in piedmont Dagestan, rock face petroglyphs were not a
significant feature of the Chechnya cultural-historical
landscape. The few documented are dissimilar in style from
those of Dagestan. One composition among the rock face
petroglyphs of Malkhista in the high mountain south west of
Chechnya (ltum-Kapinskiy district) in the upper reaches of the
Shanti-Argun published by Oshaev in 1930 does depict a scene
of hunting deer, but it is solely narrative in character with no
particular symbolic iconography in the way its antlers and the
other animals generally are depicted. Oshaev also discovered
rock paintings in a white pigment in the Nashkh area of the
alpine Itum-Kapinskiy district. Here there are representations
of deer and hunters with bows and arrows which are
remarkably similar in style to the rock face petroglyphs of
Malkhista.

llyasov also observes that in some rock face
petroglyphs in the upper reaches of the Argun River there are
images of deer “absolutely analogous to bronze sculptures of
the Kobans” (llyasov, 2021). As noted above, there are bronze
figurines from the period of the Koban culture, which do have
the “stag bearing the sun” antler form being explored here and
G.R. Smirnova wrote a short but important article in 1979 in
which he explored Koban analogies with some petroglyphs of
Chechnya and Ingushetia among which he perceived
similarities in deer imagery of rock face petroglyphs of
Malkhista with that of Koban bronze deer figurines (Smirnova,
1979).

llyasov considers that paintings on rock faces or large
boulders in Melkhista and the Yalkhoroi area whose imagery
depicts deer, bezoar goat, hunting scenes and hands date to
the Late Bronze Age or Early Iron Age (1%t millennium BC). Local
sources of traditional information about those in the Yalkhoroi

area are not available as its indigenous inhabitants were not
permitted to return to their home village because after the
repatriation of the exiled Chechens in 1957.

The above information may indicate that before the
Chechens and Ingush in the Middle Ages began re-constructing
their villages of stone towers, there was a cult of the deer long
shared between the Chechens and their neighbours in the
upper Andiiskoe Koisu as reflected both in rock paintings and
rock face petroglyphs. However, in choosing imagery for their
masonry petroglyphs they turned to those of a more practical
apotropaic and propitiatory value in defense of their villages.
The results of this choice continued to be seen on later
buildings in Chechnya and Ingushetia as masonry petroglyphs
were re-used or even-imitated from earlier constructions.
Nevertheless, folk traditions and belief systems relating to the
deer may have been perpetuated in oral form and as ritual
practices relating to hunting, as is well documented in
neighbouring Ossetia and further west along the northern
macroslopes of the Caucasus [R].

Avar-Ando-Dido masonry petroglyphs of the solar stag:
Linkages with petroglyphs of the Central and West Caucasus
— Christianity and the miracle of Saint Eustace

In considering possible linkages in the evolution or
transmission of the solar stag iconography of north-west
Dagestan with cultures further west from Chechnya-
Ingushetia, an important factor was that although from the
Middle Bronze to Early Iron Ages south-eastern Chechnya
(where most masonry petroglyphs occur) was part of a culture
zone which had extended over the natural mountain barriers
of the Segovoy Ridge and Andiiskiy Range, in later periods it
was more linked with other cultural zones to the west, such as

178

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

that of the Koban with which it shared the same zone of the
northern macroslopes of the central and western Caucasus. In
this region petroglyphs were usually found on open rock faces
and shelters (Kuznetsov, 2005); masonry petroglyphs were not
generally part of its building traditions (although D.M. Ataev
and V.l. Markovin noted that some are found in the Teberdi
district of North Ossetia). A.A. Miller in 1923 did a certain
amount of field work in North Ossetia documenting images on
sklepi and tsirti (Ossetian carved stone grave markers) which
was never published. Here it should be noted also that there
are abstract-geometric, zoomorphic and anthropomorphic
petroglyph images on some of the megalithic dolmens of the
central and western Caucasus of the third millennium BC
(Felitsin, 1904; Leshenko, 1931; Lavrov, 1960; Markovin, 1972,
1975, 1978; Trifonov, 2009, 2014).

Clear iconographic-stylistic parallels to the Chamalal
and Tindal stags are to be found in the Karachay-Cherkessia
Republic as multiple petroglyph images of stags on large
natural rock slabs within the ruins of the mediaeval Alan city of
Kiafar.

At various points along the ridge on which ruins of the
city lie are exposed rock slabs with petroglyphs depicting,
amongst other images difficult to define, “Latin” crosses,
nested squares (called in Russian “babylons”), stags with
antlers of the “solar stag” iconography and a hunting scene.
One slab (named “Hunting Cult Stone No. 2”) is particularly
densely covered with layers of petroglyphs of stags (there are
no female deer) and the depiction in one corner of a rider hunt
with bow and dog and adjacent “Latin” or “Byzantine” crosses
(some of which are contemporaneous with the deer images)
(Fig. 44).

1M

Figure 44. A large exposed boulder face within the ruins of the mediaeval Alan city of Kafar (10t-11t centuries) which is locally
designated as Hunting Stone No. 2. It has multiple overlaid images of stags with the solar stag antler configuration with a horseman
and dog in one corner and a group of crosses to one side. One of the stags has a Byzantine cross between its antlers and is
interpreted as deriving from the Christian iconography of the miracle of Saint Eustace, as described in text. Kiafar, Karachay-

Cherkessia Republic (Ardzhantseva & Albegova, 1999)

While it may seem that the cross between the horns on the
Kiafar slab may be insignificant in scale, it is interesting to note
that in much of the Christian iconography of the Miracle of
Saint Eustace (e.g. Albrecht Durer’s famous engraving of the
miracle and in eastern icons) the deer is not placed centre
stage but at a distance from the saint himself.

A description of this site and its petroglyphs has been
published in some detail by I.A. Arzhantseva and Z.Kh.
Albegova in 1999, who observe that one figure of a stag
amongst the profusion of overlaying images of these animals
has a Latin cross between its antlers. They have developed the
proposition (accepted subsequently by other authorities) that
the iconography of the Kiafar petroglyphs of stags and hunting
on “Hunting Cult Stone No. 2” derives from local beliefs
relating to deer and the hunting of deer which had evolved
from religious representations of the miracle of the Christian
Saint Eustace following the adoption of Christianity in the early
10t century by the Alan court under Byzantine imperial
influence (Abramova, 1978; Alekseeva, 1949; Vaneev, 1959;
Vinogradov, 1979; Kazhdal, 1967; Kulakovskiy, 1898;
Kuznetsov, 1970, 1971, 1977). The conversion of the general
population to Christianity of Western Alania followed its
adoption by the court.

Saint Eustace (Eustathius) was a Roman general who
converted to Christianity after he had a vision of a cross

between a stag’s horns while aiming at the animal with his
bow and arrow. He was subsequently martyred under Emperor
Hadrian for refusing to sacrifice to Roman gods. Saint Eustace
was venerated in the Byzantine Church from at least the 7t
century, as he was in the early Christian states of Armenia and
Kartvili (Iberia — eastern Georgia today).

By the time of the adoption of Christianity by the
Alans, the cult of Saint Eustace had already long been popular
throughout the Byzantine realm and Christian Georgia and was
to remain so until the late Middle Ages. The saint had become
a revered personage either (depending on the region) as the
patron of hunters and hunting or as the protector of the
animals hunted, taking over the role of supernatural
personages once traditionally associated with these roles.
Indeed King Miriani Il (284-361), the first ruler of Kartvili (the
precursor Christian state to Georgia) to convert to Christianity
was moved to do so through a miraculous event that occurred
while he was hunting in a forest and overcome with
impenetrable darkness from which he was only released by
light from the Christian God after acknowledging his divinity.

Thus, following the Christianisation of the Alans, they
may have conflated Christian beliefs relating to Saint Eustace
with their indigenous existing belief systems relating to the
hunting of game, as had already happened in other
Christianised regions of the Caucasus and Transcaucasus. This

ecodag.elpub.ru/ugro/issue/current

179



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

cultural hybridization was a feature across the Christianised
Caucasus as popular perceptions of the religion became
intermingled with ancient local belief systems. This process
familiar vernacular symbolic imagery (both oral and visual) was
employed in humanity’s eternal quest for supernatural support
in assuring health, fertility and abundance or in warding off
misfortune or attack. As N. Goderdzishvili observes, another
aspect of local beliefs in various parts of the Caucasus which
made the miracle of Saint Eustace particularly potent was that
the act of hunting deer itself was considered propitious as it
created ideal circumstances for overcoming the boundary
between the worldly and the heavenly and for transition into
the sacred dimension. A sacral meaning was thus attributed to
the act itself of pursuing game, rather than to the eating of the
game. In some cases, the deer is perceived as a zoomorphic
form of the hunting god (Goderdzishvili, 2018).

Icons, wall paintings and relief sculpture were
produced across the Christian regions of the Caucasus
depicting the moment of the Miracle of Saint Eustace with the
saint on horseback aiming with a bow and arrow at a stag
between whose antlers has appeared a cross, Christ on the
cross or Christ’s face on a roundel, sometimes within a halo of
rays of light. From the 11t-17t centuries in Georgia many
church facades and interiors had wall paintings of this subject,
which also appeared in miniature painting in Georgian
religious manuscripts of the 17" and 18t centuries
(Goderdzishvili, 2018; Velmans, 1985).

Besides the work of Arzhantseva and Albegova
referred to above, the phenomenon of the cult of Saint
Eustace in the West Caucasus, Georgia and Anatolia has been
quite comprehensively addressed in publications (Abramishvili,
2000; Saltikov, 1996; Didelibudze, 1990; Arzhantseva, 2011-
2012; Cargnano, 2019; Goderdzishvili, 2018; Tuite, 2018, 2020;
Velmans, 1985).

Eighteen relief sculpture compositions of the miracle
of Saint Eustace theme from the early Christian period to the
Late Middle Ages in Georgia have been recorded. One of the

Figure 45. Carved stone pillar of 6t"-7t" century from
Natlisvtsemeli, Georgia, depicting the Miracle of Saint
Eustace. Georgian National Museum (Machabeli K., 2008)

earliest surviving representations in this territory is a carving
on a 6t-7t century stone pillar from Natlismtsemeli in Georgia
(whose stag’s antlers are of the solar stag open inverted arc
shape) (Machabeli, 2008) (Figs. 45, 46).

Another early depiction of the miracle is carved on a
fragment of a panel of a marble chancel screen of the 6t-7th
century from a Georgian-built church in Tsebelda, Abkhazia,
whilst this region was still nominally under Sassanid dominion,
shortly before Persia was invaded by Muslim forces (Saltikov,
1985).

In this relief carving the image of the mounted Saint
Eustace (Fig. 47) clearly reflects the influence of Sassanid
imperial iconography, notably the relief of the mounted ruler
Ardashir (180-242) carved in rock at Tag-e-Bustan, Iran in the
depiction of his horse, his costume and his royal headdress
with ribbons fluttering behind. The saint is shown taking aim
with bow and arrow at a deer with the image of Christ’s face
between its antlers (of “solar stag” profile). He is accompanied
by a dog, the composition also including an eagle and a small
circular relief element with a whirling pattern (a symbol of the
sun?). Both the Natlismtsemeli pillar and the Tsebelda
fragment are held in the Georgian National Museum.

The iconography of the Natlismtsemeli pillar has
uncanny similarities with the Tindi stele Nos. 8 & 9 with both
hunters below and the stag above with antlers of basically the
same form.

The Tsebelda composition has all the basic elements of
those vernacular petroglyphs of Avar-Andi-Dido territory which
have a deer hunting theme (e.g. Tlyakh composition No. 10),
i.e. depicting a stag with a divine image between its antlers, a
hunter (in this case a horseman), bow and arrow and a hunting
dog.

However, there are other carved relief representations
of the Saint Eustace miracle in the Christian Caucasus, such as
that on the facade of the 10t-11t" century church of Nak’pari
in Upper Svaneti, Georgia, in which the image of the saint has
entirely faded from the scene (Fig. 48).

Figure 46. Detail of upper part of Natlisvtsemeli pillar with
antlers embracing an image of Christ’s face. Note the tips
of the antlers have an unusual form, recalling somewhat
those of the small bronze antler head from the Tsuntinskiy
district, Dagestan (Fig. 8). Georgian National Museum
(Machabeli K., 2008)
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Figure 47. Portion of marble chancel screen from a 7t" century
church at Tsebelda, Abkhazia. At the lower left is depicted the
Miracle of Saint Eustace. The mounted saint is depicted in
imperial Sassanid style as described in text. Collection, National
Museum of Georgia, Thilisi

Only that which is really symbolically of the essence is depicted
—in a niche of the church fagade the antlered head of that stag
supports a wall painting of the head of Christ — the deer having
becoming the object of veneration more than the hunter (no
hunter, horse or hunting dogs need be shown). Saint Eustace
thus had become subsumed into the god-possessed or
“sacralised” deer, an imagery which has clear symbolic
affinities with the petroglyph of a solar stag with a cross
between its horns in the Dagestan village of Verkhnee Gakvari
(listed here as No. 1) (Goderdzishvili, 2018).

Following the Alan conversion to Christianity, churches
with frescoed interiors were built in Alan territory. That of the
11th century church of Mady Majram in Khozity gaew village in

Figure 49. Settlement of Nuzal, North Ossetia. Small 12th-14th
century church of traditional Caucasian “sklep” construction
within which is a wall painting of the Miracle of Saint Eustace

Besides the manner in which both Saint Eustace and his
miracle were so thoroughly incorporated into local vernacular
belief systems and visual and oral imagery across large

Figure 48. Miracle of Saint Eustace as represented on fagade of
Church of Saint George, Nak’pari, Mestia municipality,
Samegrelo Zemo Svaneti, Georgia, 1330. Saint George was
considered by the Georgians as being the patron saint of
hunters. Only the head of the deer and the bust of Christ were
considered necessary to convey the Miracle of Saint Eustace

the Zrug gorge of North Ossetia (built in impeccable Georgian
masonry and now partly destroyed) contains a wall painting of
the miracle of Saint Eustace on its inner southern wall.

Another better preserved wall painting of the miracle
is found at Nuzal within a little 12th-14t century church of the
distinctly North Caucasian vernacular “sklep” style of
construction with a keel-vaulted roof (Kuznetsova, 1970). The
village is located in the Alagir gorge of North Ossetia, the
domain of the Alanic royal family of Caerazonte, where the last
of the family was interred in church in the early 13% century
(Fig. 49). In this painting the antlers of the stag bearing the
cross repeat the inverted arc variant of the stag petroglyphs of
the Avar-Ando-Dido metacultural zone (Fig. 50).

iy — -'-.---ﬁ'-
Figure 50. Wall pain cted
above. The upper left image is of the Miracle of Saint Eustace.
The stag bears no image of the cross or Christ but has the

inverted arc form of the solar stag iconography

swathes of the Caucasus and Transcaucasus was that the name
of the saint became so identified as the high divinity protector
of game animals, the hunt and hunters that it is conjectured
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that it may have been adopted in local language variants
across many ethnic groups to denote the supernatural being
associated with these sectors. Thus in Ossetian the name
Eustace became Afsati; in Balkarian-Karachai Apsaty and in
Svanetian Apstati or Avsati. This phenomenon is discussed in
further below in connection with petroglyph images of the
bezoar goat.

From the 10t-15t centuries the population of the
valleys and highlands of both the Avarskoe Koisu and the
Andiiskoe Koisu had converted to Georgian Christianity.

Although the upper Andiiskoe Koisu was situated in a
sort of geomorphological “cul-de-sac”, which resulted in its
never being fundamentally disrupted by intruders so that its
ethno-linguistic enclaves carried on their traditional
subsistence lifeways undeterred, it did provide an access route
between mountainous central Dagestan and the lowlands of

Transcaucasia via the Kadorsky Pass through the crest of the
Great Caucasus for those who knew the highland trails
maintained by local communities. From antiquity, traders of
goods from the south in much demand trod this route with
horses and donkeys, as Imam Shamil’s forces were to do
during the Islamic Imamate’s campaign against the Russian
Tsar in the 19t century.

Many centuries earlier a vanguard of Christianity
entered highland Dagestan this way through the Caucasian
Albanians (Aliev, 1994; Davudov, 1996; Trever, 1959). The 7t
century Armenian historian, Moise Kagankatvatsi, recorded
that an embassy led by the Caucasian Albanian Bishop Israil to
Alp-llitver, the head of the Huns, in 682 overcame “the peaks
of gigantic mountains” and rode along the flanks of the
Andiiskoe Koisu to reach Buynaksk, Kafir and Kumukh in the
eastern Dagestan lowlands in a period of twenty days (Fig. 51).

His missionary activities succeeded in converting the Huns to
Christianity, who destroyed the tombs of their ancestors and
their sacred tree, the “Defender of the Country” and made
peace with the Albanians (Smbatyana, 1984). Stone slabs with
Albanian inscriptions found in the settlements of Nizhnee
Gakvari and Khushtada are clear evidence of the activities of
Caucasian Albanian Monophysite missionaries in mountain
Dagestan (Zakaryaev, 1978).

Christianity in Avaria spread from the 5% century
onwards, first under Albanian and Armenian influence. A
church was built in Verkhniy Chiryurt on the lower Sulak River
in the 5%-7th centuries, this community becoming the centre of
the spread of Christianity in the mountain regions of Dagestan
before destruction by Arab forces. The excavated remains of
this early church reveal close analogies with religious buildings
of Albania and Armenia of the 6™-7t centuries.

From the 8™ century onwards Christian influence
continued under Kartvilian (lIberian) influence and
subsequently under that of its successor state of Georgia
(Ataev, 1958, 1959; Gambashidze, 1977, 1983; Gazanov, 1961;

Figure 51. Manuscript miniature from the History of Caucasian Albania by Moise Kagankatatsi. Covering the period from the 4th to
the 10t century. Matendaran (Mesrop Mashtots Institute of Ancient Manuscripts), Yerevan

Geioshev, 1984, Magomedov, 1978; Taknaeva, 2004;
Krishtopa, 2007; Semenov, 1951; Togoshvili, 1988). Its most
flourishing phase was in the 11™ century but it gradually
declined through the 15%-17t" centuries from pressures
attendant on the growing adoption of Islam, a process which
began among the rulers of the Khunzakh region in the mid-13th
century (Khalisov & Shekhmagomedov, 2015, 2017;
Shikhsaidov, 1957, 1969, 2001). Churches were built
throughout almost all of Avaria, Christianity particularly taking
hold in Khunzakh, the traditional centre of Avar authority, and
the adjacent Khunzakh plateau, where crosses have been
found with Georgian and Georgian-Avar inscriptions dating
from the 10 to 15% centuries. However, it is the area of
Gidatli which has the largest number of known Christian
monuments in central Dagestan. Not far distant is the well-
preserved little 10t™-11* Georgian Christian church in Datuna
on the left flank of the Avarskoe Koisu (Markovin, 1987;
Shmerling, 1956). According to the local population, churches
were also built between the 11t and 14t centuries in Urada,
Tidub, Khotoda and Machada. Many masonry petroglyphs
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within the walls of older buildings in Gidatli are said to be re-
used spolia from churches destroyed during the period of
Islamisation. In the 14t century chronicle “History of Irkhana”
the Gidatlians are called “Georgians”, confirming that they
were Georgian Orthodox Christians.

In the environs of the upper Andiiskoe Koisu, a church
was recorded near Botlikh in 1485 and the archaeologist D.M.
Ataev found Christian graves of the 8t-14th centuries in
Botlikh, Kvanada, Khustada and Tindi. Like the Gidatlians, the
Bagulals, Chamalals, Tindals, Khvarshins and the nearby Ando-
Dido peoples were formally considered to be Orthodox
Christians and in the early Middle Ages were baptised by
Georgian missionaries. In the Bagulal community of Tlondoda
local inhabitants understand that there had once been a
church there and in 1885 the Russian V.A. Roinov
communicated that in the vicinity of Khushtada, just across the
valley from Tlondoda, the sister Bagalal community preserved
traces of an ancient Christian church. Christian objects have
also been found in the community cemetery of Chamalal
Verkhnee Gakvari. In the Georgian region of Tusheti are the
ruins of the 19t century church of Dartlo near the source of
the Andiiskoe Koisu just 75 km from Tindi. That Christian
influences should have come via the Tusheti region is very
logical. Indeed, in prehistory the cultural connections between
the peoples of Andiiskoe were such that the language now
spoken in the Tusheti region is considered to incorporate
elements of the Avar-Ando-Dido group of languages.

The realities of modern political geography should not
confuse our understanding of how close the valleys of both the
Avarskoe Koisu and the Andiiskoe Koisu are to Transcaucasia
and how permeable and undaunting mountain heights are to
local highlanders and historically how freely they moved into
the lowlands to conduct raids on settlements and capture
livestock during the warm months of the year. Avar
communities still live today on the Georgian side of the border.

Further evidence of Georgian Christian influence in
Chamalal territory is the finely carved stone scroll work
outlining of the monolithic arched lintel of the inner doorway
of the Juma mosque of the settlement of Gigatli, the first
purpose built mosque in the upper Andiiskoe Koisu,
constructed in the valley of the upper Andiiskoe Koisu. This
monument is a most interesting example of the intersection of
cultural practices at this time.

Although it is the first mosque built by the community
of Gigatli at a time when it was a principal forepost of Islam,
the monolithic arched lintel over its internal doorway is of a
style not found elsewhere in the Avar-Ando-Dido metacultural
zone but, as noted above, is characteristic of constructions in
Chechnya to the west of the Snegevoy Ridge which forms the
natural border between Dagestan and Chechnya (Fig. 52).
Possibly it may have been the work of a master from nearby
Kenkhi who (as noted above) are still renowned for the quality
of their masonry. The fine decoration of its inner entrance way
may have been made by a Georgian master or one who had
trained in Georgia.
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Figure 52. Inner doorway to Juma mosque of Chmalal Gigatli with Chechnyan form of monolithic arched lintel and
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corner jambs at floor level. These are incised with decorative carvings in a style not characteristic of the region and
possibly executed by a master carver trained in Georgia. Tsumadinskiy district, Dagestan

It was surely in the above contexts of the Christianised
western Caucasus and Georgia, that iconographies and beliefs
associated with the Christian miracle of Saint Eustace, already
conflated in adjacent Transcaucasia to the south with
indigenous beliefs relating to deer, hunters and hunting and
their respective supernatural protectors, would have entered
the cosmology of the ethno-linguistic enclaves of the upper
Andiiskoe Koisu and found a vehicle for the iconographic
expression of the solar stag or stag that bears the sun between
its antlers, as most explicitly expressed in the Verkhnee
Gakvari masonry petroglyph of the solar stag with the cross

superimposed over a sun disc between its antlers (Fig. 11
above).

It is thus not at all unlikely that in the Andiiskoe Koisu
the vernacular beliefs and iconography associated with Saint
Eustace were well known there and were at some stage
conflated there with a previously existing solar stag cult
(Mamasakhlisi, 2013), resulting in the execution of the solar
stag petroglyphic image of Verkhnee Gakvari which bears a
dotted cross overlaid over the sun between the roundel of its
antlers.
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Presence of red deer in the upper Andiiskoe Koisy in the past
and today

In the course of our research, many inhabitants from the
Chamalal communities were asked whether red deer currently
inhabited or were known to have previously inhabited their
lands and whether they were ever hunted. The answer to all
these queries was consistently, “no”, there was no community
memory of the presence of the animal or of its being hunted
by its members.

In 1910 the Russian zoologist N.Y. Dinnik noted that
red deer were common throughout Dagestan. A study
published in 1973 by V.M. Kotovich, V.I. Markovin and T.L.
Khkekhneva on the ancient and modern ranges of wild
ungulates in Dagestan indicates that red deer inhabited the
headwaters region of the Andiiskoe Koisu in the 1950s and
1960s. However, the situation is now quite different. Since
the 1960s and 1970s the numbers of the species have
declined substantially due to anthropogenic factors which
include uncontrolled hunting following the dissolution of
the Soviet Union, as well as habitat destruction and
fragmentation (Akhmedov, 2000, 2009, 2010; Babaev et al.,
2014, 2017; Gineev et al., 1988; Danilkin, 1999; Dinnik, 1910a,
1910b; Plaksa, 2013; Yarovenko, 1999; Yarovenko et al., 2014;
Bragina et al., 2015) Today the population is assessed by
ungulate conservation specialists as not exceeding 4,000
individuals in the mountains of the Greater Caucasus as a
whole, of which a few thousand are in Russian territory. In
Armenia the species is extinct and there are very small
numbers in both Azerbaijan and Georgia.

The German scholar linguist and ethnographer, A.M.
Dirr (1867-1930), in his 1915 Thilisi publication on hunting and
hunting languages of the peoples of the Caucasus, appealed to
his readership to provide any information they may have on
the traditional cultures of the Caucasus, because so much was
disappearing without any record due to rapid societal change.
He wrote, “...it has already been for some time that
ethnologists so fear that under the influence of Russian and
western culture, one and another characteristics of the ancient
life of the Caucasians are rapidly disappearing”. Dirr knew the
Caucasus as it was prior to Soviet intrusion, undertaking
extensive fieldwork in Georgia on languages and traditional
belief systems and undertaking pioneering work in 1903 and
1904 in documenting languages and belief systems in the
ethno-linguistic enclaves in the upper Andiiskoe Koisu, as well
as throughout the broader Avar-Ando-Dido metacultural zone
(Dirr, 1909).

Perhaps indeed there had been red deer in Chamalal
territory with no memory of them surviving amongst the elder
generations living today. Accordingly, this study undertook an
ecological assessment of the suitability of existing forests in
the Chamalal areas of the left bank of the Koisu as sustainable
red deer habitats now and in the past.

Although red deer are known to be adaptable to a
wide range of habitats, the results of this in situ survey
indicate that, in terms of vegetation and human presence,
current environments would be unlikely to support red deer
populations and would probably not have done so in the pre-
modern period.

Although most Chamalal community territories have
an area of forest conveniently adjacent to their settlements as
sources of timber for building and manufacturer of artifacts,
fuel or food (wild berries, nuts, fruits, etc.), all except that of
Verkhnee Gakvari (which has a nearby deciduous broad-leaved
forest) are predominantly coniferous (Petherbridge, 2021a).
The Chamalal community of Richaganikh on the northern flank
of the valley to the south of the Gakvarinka has no forest in its
territory, because the underlying geological structure of
steeply inclining rock strata does not allow the development of
sufficient and suitable soil cover to support forest trees: it
probably has not done so throughout the Holocene. None of

the existing community forests near other Chamalal
settlements are of sufficient size to provide deer with an
adequate sense of shelter or to permit the seasonal sexual
segregation characteristic of this species (Conrad et al., 2000;
Clutton-Brock et al., 1982).

While there are abundant pasturelands on the upper
peripheries of these communities they are regularly used for
sheep and cattle grazing and are probably too close to human
activity for deer to feel adequate security. It is documented by
deer hunters and farmers in Scotland that roe deer dislike the
scent left by sheep and cattle on pastures and will try to avoid
such areas if possible until they have been vacated for some
time (or after rain). Does this apply to red deer and to
mountain pastures used by sheep and goats?

If the petroglyph images of deer in the Chamalal
territories are evidence that red deer were previously hunted
by members of these communities but that their own forests
could not sustain them, it is likely that Chamalal hunters
travelled by foot or on horse to forests where red deer were to
be found but that this knowledge of hunting activity has since
been lost. Beliefs and folklore which have been documented
among many ethnic groups of the Caucasus (Bulatov & Luguev,
1990; Baranichenko, 1988; Virsaladze, 1978; Gagloeva, 1987;
Gadzhiev, 1993; Karaketov, 2014; Lavrov, 1959; Marr, 1912;
Dalgat, 1893, Zukhba, 2007a, 2007b) imply that forests where
game was hunted were well outside the realm of the home
village itself and below the purity of the highest snow and ice-
covered peaks where the supernatural protectors of wild
animals dwelt. Indeed, so unknown were the depths of the
forest to the hunters that they risked getting lost if they were
not guided on the right road by the deity or personages
responsible for the forest and its animals. Returning from this
distant zone a hunter was obliged to share his kill with
whomever he met along the road, but was not obliged to do
within the zone of human settlement.

Upstream from the Iatitudes of the Chamalal
settlements, the gorge of the Andiiskoe Koisu narrows. Its
flanks become more precipitous and increasingly support areas
of mixed coniferous and deciduous broad-leaved forests
beneath the snowy peaks of the Bogossky and Snegovoy
Ridges. These forests lie within the zone identified as providing
suitable red deer habitats by ecologists monitoring present red
deer populations and are also within an accessible horse riding
or walking distance from Chamalal territory. In this context a
member of the Chamalal Verkhnee Gakvari community recalls
that his father and others of his generation rode to such a
steep forest location opposite the settlement of Echeda (only
some 15 km away) to cut timber for building which they would
then slide down the raw scree slopes to the river and raft them
to where the Gakvarinka River flows into the Andiiskoe Koisu.
From there they would haul the limber by two-wheeled, low-
slung mountain carts (arba) drawn by steers up to the village
which is situated at an elevation of around 1,800 metres.

That both deer and bezoar goat were a significant
feature of life and beliefs in Echeda itself is abundantly
indicated by the number of petroglyph images of bezoar goats
built into the walls of houses and the slab (described above as
No.7) built into the eastern wall of the Juma mosque with a
petroglyphic composition of a solar stag and another deer
together with non-figurative graphical elements). Of related
interest are chance finds near Echeda noted in the 1993
Archaeological Map of Dagestan compiled by A.l. Abakarov
and O.M. Davudov of a copper plaque with the image of a deer
and a bezoar goat and a bronze pin crowned with the figure of
a bezoar goat.

From the information gleaned above it is therefore
possible that the lively Tlyakh composition of three galloping
riders with flintlock rifles and curved sabres with a solar stag,
other deer, and hunter with a drawn sabre and a dog
represent just such a habitual deer hunting foray into a
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forested area beyond Tlyakh community territory. Indeed, a
Gidatli informant confirms that elders of this village had told
him that deer were once hunted in forests in the headwaters
region of the Avarskoe Koisu some distance way.

Masonry petroglyphs depicting the bezoar goat: The dilemma
of the invisible tur

The higher levels of the upper Andiiskoe Koisu basin beyond the
settlements supported once significant populations of the
bezoar goat, which, like the red deer, was a favoured game
animal. It was to a certain degree tolerant of human settlements
and would descend to lower altitudes when snow was deep in
the upper mountain slopes and could be brought down by bow
and arrow. As they inhabit forested steep slopes, bezoar goats
are difficult to survey by methods of direct counting traditional
for mountain ungulates. Data for the Dagestan part of the
specie’s range are the most precise and indicate that the bulk of
the bezoar goat population in the Greater Caucasus Rage
inhabits Dagestan, where human impact is growing and bezoar
goat numbers are decreasing; in 2017 the population was
assessed at about 1,500 individuals (Magomedov, 2001).

't oy —
Figure 55. Masonry petroglyph. Re-used stone with broken

edges. Depiction of a single bezoar goat facing right with zig-zag
elements framing and occupying much of the field. Echeda,
Tsumadinskiy district. Tindal community

The question of petroglyph traditions relating to hunting brings us
up against another seeming general dilemma in Dagestan. Apart
from red deer, for many millennia, the main game animals hunted
in the Caucasus eco-region were the bezoar goat and tur (of which
two subspecies inhabit the Great Caucasus Range — Capra
caucasica [West Caucasian tur] and Capra cylindricornis [East

Bezoar goats are an oft-encountered subject of masonry
petroglyphs, usually as images of single animals (Fig. 53) but
sometimes of two symmetrically opposed goats (sometimes on
either side of a central non-figurative sign or symbol) (Fig. 54).
There are a number of such compositions on the walls of older
buildings in Echeda, which has the highest number of bezoar
goat petroglyphs of any settlement of the region, no doubt a
reflection of the once abundant population and the role of
hunting played in its nearby forests and upland meadows. Some
of the Echeda bezoar goat images have been repeatedly
whitewashed so that is difficult to record them photographically.

The block of one masonry petroglyph image of a bezoar
goat has been re-used in its present construction and is partly
damaged. On it are juxtaposed with the goat are a series of zig-
zag lines which may represent a snake — considered to be an
auspicious symbol in the Caucasus (Fig. 55). It seems obvious
that at the time such masonry petroglyphs were first executed
(or chosen for re-use) particular importance had long been
accorded this game species by the communities of the upper
Andiiskoe Koisu both as a food source and as a being of symbolic
significance (Khalidova, 1984) (Fig. 56).

Figure 54. Masonry petroglyph (corner stone) depicting two
bezoar goats facing each other. Abandoned khutor of Tsuidi of
the Chamalal community of the Gakvarinka River valley,
Tsumadinskiy district, Dagestan

Figure 56. Masonry petroglyph (corner slab) inserted into left
pillar of entrance gateway to community cemetery of Tlyakh,
Gidatli area. A bezoar goat is confronted by two dogs and a
standing figure holding a staff or some type of weapon. Above
is an image of a horseman holding a pointed lance with two
triangular pennants. Below is a rudimentary Arabic inscription

Caucasian tur]), and wild boar with roe deer and chamois also
being hunted.

While it is understandable that petroglyphs of wild boar were not
sanctioned following the introduction of Islam why is the tur, the
most majestic herbivore of the Caucasus, so rarely represented
amongst rock face and masonry petroglyphs and rock paintings? In
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some of V.l. Markovin’s reports on rock face petroglyphs of the
north east piedmonts of Dagestan, he does interpret some of the
zoomorphic images as being of the tur, but this interpretation may
not always be valid as the details of the animals described are not
sufficient to designate a specific species to them. Images of tur are
rarely identifiable, if at all, in masonry petroglyphs.

Certainly throughout their range, the dominant physical
characteristics of the red deer stag with its majestic antlers and of
the bezoar goat and other species of mountain goat / ibex with
their beautiful profiles of backwards, curving sweeping horns have
presented an inspiration for rock imagery wherever these species
occur. However, as majestic as the spiraling horns of the tur may
be, they do not lend themselves to such profile depictions,
although the popularity of this animal is made clear by the many
three-dimensional bronze figurines, pendants, finials, etc.,
representing spiral-horned tur heads (and ram’s heads which
present a similar representational challenge) in the Koban and
other cultures of the Caucasus.

The answer to the noticeable absence of tur as single
images on masonry blocks or in petroglyph or painted
compositions on rock faces promoting success in hunting would
seem to lie in the supreme respect and authority accorded these
particular animals, as recorded in pre-Christian and pre-Islamic
belief systems, oral traditions and practices and their survivals
shared among many peoples of the mountains of the Caucasus.

Publications devoted specifically to popular beliefs and
rituals concerning hunting in the Caucasus include: Dzarakhova,
2011; Dolgakg, 1960; Zolotov, 1961; Karpov, 1996; Malkonuev,
1986, 1990, 1996; Plaeva, 2007, Sferbekov, 1997; Simchenko,
1976; Molodin & Efremova, 1997; Ortabaeva, 1983; Mykhailova,
2019; Khadzhikimba, 2016; Khalidova, 1982.

It is clear from the work of historians, linguists, folklorists
and ethnographers who have achieved much in documenting
these phenomena, that, prior to the spread of the exclusive
canonical monotheism of Christianity and Islam, which permit no
assumption of any equal or competitive supernatural power, that
amongst the many peoples across the Caucasus there was shared

a fundamental and flexible interconnectivity of beliefs which
recognized an integrated structure of the cosmos and the natural
environment and how this was ordered by supernatural forces and
personages. In essence this amounted to a shared syncretistic
vernacular religion, which accepted considerable variation and
elaboration within the fundamental structure of its world view.
This flexible interconnectivity acted as a sort of perpetual spiritual
relay of concepts and practices from ethnic group to neighbouring
ethnic group, both influenced by and influencing cultures of
Eurasia and Europe which had similar systems of subsistence and
lifeways.

As A.M. Dirr, who became well acquainted with the
spectrum of these vernacular beliefs, expressed it, “Facts show
that the same mythological representations existed at some time
amongst many peoples of the Caucasus. We have been able to
confirm the existence of specific protectors of wild animals among
the Abkhazians, Svanetians, Cherkessians, Ossetians, Mingrelians,
Tsakhurs, Chechens and also among the Saribash Lesgins. | do not
doubt that a more detailed acquaintanceship with the folklore of
the Caucasus will reveal to us the existence of similar mythological
beings amongst other Caucasians as well. In general, in the study
of the ancient mythological representations and beliefs of the
Caucasians one must not reject ot mbic/in, that at some time in the
Caucasus there existed a single religion which consequently was
eclipsed and partly supplanted by the historical religions: but it is
still preserved among many Caucasian peoples in the form of
survivals, superstitions and folklore. It is a curious fact that the face
of the ancient mythology by no means made an enemy of the new
divinity, but rather became its obedient servants, which is clearly
expressed among the Ossetians, for example, and the Tsakhurs
and Tushins. The Ossetian Avsati was instructed by God to pasture
wild animals, exactly as angels do among the Tushins and in the
consciousness of the Tsakhurs Abdal is the submissive servant of
Allah. And yet, we see among other peoples that the divine face of
an ancient religion turns under the influence of new evil spirits, to
become hostile to the new gods and the people who believe in
them” (Fig. 57).

/.

Figure 57. Popular depiction of festivities with which the Adigeans of the Western Caucasus celebrated their spring festival of
Baklyaumxbax “Return of the Ploughmen” including skilled riders shooting arrows at various small figures of domestic and game
animals suspended from a tall target — tabak — which was continually swayed to make it more difficult to hit. Painting by Adigean
artist Abdulakh Makhmudrovich Bersipov.

Dirr’s interpretation is reinforced by the abundance of
beliefs, practices and lore documented by a number of

later scholars, notably R.l. Seferbekov. His publications
specifically relating to Dagestan including the following:
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Seferbekov, 1999, 2001, 2003, 2004, 2005, 2006a, 2006b,
2006¢, 2006d, 2007, 2009, 2012. Those published with
collaborators include: Seferbekov & Aligadzhieva, 2007;
Seferbekov & Makhmudeva, 2005; Seferbekov & Musaev,
1994; Seferbekov & Tatieva, 2009; Sferbekov &
Shekhmagomedov, 2015, 2016. Other significant studies on
Dagestan vernacular beliefs and folklore include: Bulatov &
Luguev, 2004; Gadzhiev 1977-1985, 1991a, 1991b;
Gadzhikhanov & Seferbekov, 2010; Chaudri, 1956;
Abdurakhmanov, 1988; Aglarov, 1988, 2022; Aligadzhieva &
Sferebekov, 2004; Aligadzhieva, 2012; Aliev & Seferbekov,
2007; Arsanukaev, 2002; Baranichenko, 1988; Bardavelidze,
1957; Batchaev, 1986; Bulatov, 1990; Kotovich, 1977;
Khalidova, 1984; Trufimova, 1965; Makhmudova &
Seferbekov, 2005; Abaev, 1949; Afanaseva, 1996; Akaba,
1979, 2007.

Through their work, we are informed that amongst
many ethnic groups of the Caucasus the tur (sometimes
represented as a white tur) is lauded as a sacred
manifestation or responsibility of the supreme divinity and
protector of wild animals. Sometimes the deity is
represented as a wild animal but more often as the owner
of game who he or she herds and protects. Tur could only
be hunted in extreme need and in measure, and only after
following strict protocols of personal purity and respect
and the solicitation of permission by the protector of wild
animals to be allocated an animal in the hunt.
Transgressions would result not only in lack of success in
hunting but in physical retribution on the precipices which
were the tur’s natural home.

Thus in these conceptions the tur was not
perceived as one of the habitually sanctioned game animals

Figure 58. Wooden folk sanctuary of Rekom, North Ossetia as
published by V.F. Miller in 1888. Deer heads and antlers are
displayed on outer wall

Communalities of belief systems among the peoples of the
Caucasus

With respect to our understanding of societal attitudes to
hunters, hunting and game animals, there were a number
of commonalities of fundamental belief across the
Caucasus about divine personages and the structure of the
world inhabited by humans. The latter was perceived as an
interconnected world under the authority of a range of
divine personages, in some cases with parallel authority
but who were, however, considered compatible.

The being considered to be the supreme divinity
and most important patron of hunting lived in the purest
realm, that of the ice and snows of summits of the
Caucasus mountain ranges (in some belief systems having a
mosque at this level). From this higher natural world, which
also included personages responsible for climatic and
meteorological phenomena such as rain and thunder) they
ruled over their individual realm of forests below where
the game was theirs, which they herded and protected, and

Figure 59. Later rbuildin of Rek
The practice continues of displaying antlers and the horned
skulls of other game on the outer wall

as a source of food and other products, such as the red
deer or bezoar goat, but could only to be hunted in
exceptional circumstances. Thus it was not an appropriate
subject or target for a hunting ritual expressed through
visual representations in petroglyphs or rock painting.

It is interesting that the leopard was also highly
revered by the mountain peoples of the Caucasus. It was
never seen as a threat to man but rather as a friend and
helper in the forest, to the degree that is one was found
dead, it was buried as if it were a person. It also was very
rarely depicted — never in masonry petroglyphs but on rock
faces of piedmont north-eastern Dagestan.

There is clear documentation that deer were both
revered and highly prized game animals amongst the ethnic
groups of the central Caucasus. In North Ossetia still in the
19t century, sanctuaries dedicated to Saint George
(Wastyrdji) as patron of hunters were still frequented by
local inhabitants. In his 1888 account of the Terskaya
oblast, V.F. Miller, illustrates one such log-walled structure
with red deer antlers displayed on an external wall in
Rekom near Shea in North Ossetia (Fig. 58).

This structure was burnt down in 1995 and replaced
with a replica of the same construction. Rekom was an
ancient Ossetian deity who could bring rich harvests and
success in hunting. The sanctuary is still revered by local
nature worshippers who consider it to be a most sacred
place (Folz, 2019; Shtirkov, 2015) (Fig. 59). In the past
warriors left a broken arrow inside before going off to fight
as a guarantee of safe return. Today young conscripts leave
a personal item with the same plea.

oy

om sanctuary, North Ossetia.

were sometimes assisted by other beings (male or female
of both).

Beyond the forest were the settlements of humans
whose lives and subsistence activities were also under the
authority of higher beings (e.g. the divinity responsible for
agriculture). Purity and personal responsibility were
particularly demanded of hunters. These higher beings
were sometimes male and sometimes female. In much of
mountain Dagestan and neighbouring Svanetia on the
southern heights of the Caucasus in Georgia, the patron of
hunting and wild animals was the female Dal, or
manifested as a group of Islamicised deities, the Budulaals
(Aglarov, 1984) who the Gidatli Avars, for example,
believed are the masters of wild animals, mainly deer,
bezoar goats and tur. They were known to all the ethno-
linguistic groups of the upper Andiiskoe Koisu region and
must have played a part in the popular conception of the
red deer and bezoar goat as represented in the masonry
petroglyph images found there.

ecodag.elpub.ru/ugro/issue/current

187



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

In the Botlikh communities they were known as Budulaals
and amongst the Chamalals as Budual or Budulal (Gadzhiev,
1988), while the Bagulals called them Adali, Budali or
Mundunal (Gadzhiev, 1991), According to the Akhvakhs,
they were known as Budulaals and were said to live on
Tarkho mountain near the Bogossky Ridge. As patrons of
wildlife, it was believed that they did not like people
hunting and would take revenge if hunters kill too much
game. The Budulaals patronised both wild and domestic
animals. Seferbekov reports that apart from the belief in
the Budulaals as masters of mountains and wildlife, the
Akkhvakhs also worshipped the “Masters of the Forests”,

Tlatlaxba, who were imagined as assuming the shapes of
wild animals — bear, wolf deer, wild board, etc. When
walking in the forests, one should take care not to disturb
them or they might scare people to death, drive them mad,
or lead them into get lost in the depths of the forest
(Seferbekov, 2008, 2012)

In the Chamalal riverside community of Gigatli-Uruk
on the upper Andiiskoe Koisu a chance find of bronze
figurines from what may been a cult sanctuary of the
Scythian period includes that of a woman which has been
interpreted as a representation of the supreme female
deity (Fig. 60) (Davudov, 1991).
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Figure 60. Drawing of bronze statuette of supreme female deity? found with other bronze statuettes and artifacts near Gigatli-
Uruk situated on the left bank of the upper Andiiskoe Koisu, Tsumadinsky district, Dagestan. Scythian period

Non-figurative masonry petroglyph images in the Chamalal
and Tindal communities of the upper Andiiskoe Koisu region
and their relationships to other petroglyphs in the North
Caucasus

Besides the zoomorphic images of red deer and bezoar goat,
the masonry petroglyphs of the the Chamalal and Tindal
communities of the upper Andiiskoe Koisu include a limited
range of non-figurative images. Most common among these is
a particular type of spiral incorporating curvilinear elements
with either two or four diagonally opposed curling finials which

Figure 61. Masonry petroglyph on wall of main entrance to the
settlement of Tindi in the upper Andiiskoe Koisu valley.
Labyrinthine spiral with four diametrically opposing curvilinear
extensions. Tsumadinskiy district, Dagestan. Tindal ethno-
linguistic group

A simplified variant of the latter can be seen in the carving
of a horned wooden vessel from Tindi, documented by
G.Ya. Movchan in 2001 (Figs. 63, 64). None of the
researchers of Dagestan or Chechnyan-Ingushetian

serve as entries into the centre of a simple spiral labyrinth
rotating clock-wise (i.e. to the right).

Occasionally these symbols may be quite large (Fig.
61). The variant with two curving finials may be repeated so
that the spirals flow into one another to form a horizontal
frieze-like panel. Sometimes single examples can be quite large
in scale, as on a wall at today’s main entrance to the
settlement of Tindi. Such a spiral form may be associated with
others of the same type side by side as twin symbols (Fig. 62)
orin arow of three.

Figure 62. Masonry petroglyph (corner stone). Twin adjacent
spirals, each with a single curvilinear extension but not
graphically linked. Building is next to community water source.
Kvanada, Tsumadinskiy district, Dagestan. Bagulal ethno-
linguistic group

petroglyphs has provided an explanation supported by
clear ethnographic evidence for the significance of this type
of spiral symbol but the lead researcher of the present
study has noticed that it can be seen in a close relationship
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with old community village water fountains in Kvanada and
Tlondoda (but without any other related supporting
evidence).

Circular symbols of varying internal complexity are
found in all the regions investigated. The equal-armed
cross with four interstitial dots in the Verkhnee Gakvari
masonry petroglyph of a solar stag No. 1 is of a form

favoured both in pre-Christian times and by Georgian
Christians (Fig. 9 above). A clearly-related image of a such a
dotted cross within a circle is found in a number of
petroglyphs in Chechnya (Figs. 65, 66). V.. Markovin
observed that the mountain Vainakhs consider this
particular symbol to be the “khoroshego kresta” (the “good

cross”) (Markovin, 1969).

Figure 63. Masonry petroglyph (corner stone) of a row of
three spirals with four diametrically opposing curvilinear
extensions and each in an individual compartment separated
by a vertical line. Echeda, Tsumadinskiy district, Dagestan.
Tindal ethno-linguistic group

Figure 65. Masonry petroglyph with images of equilateral
crosses with four interstitial dots within circles — a cross form
found embraced by the antlers of the solar stag No. 1 in
Verkhnee Gakvari. Settlement of Khoi, Vedenskiy district,
Chechnya (llyasov 2014)

Unique within the plethora of cross forms on masonry
petroglyphs of Dagestan, Chechnya and Ingushetia is that of
nested equal-armed crosses of which a double variant is found
on a corner stone (associated with the image of a solar stag
No. 6) in the Chamalal khutor of Tsuidi in the lower Gakvarinka
River valley and a quintuple variant on a wall in Verkhnee
Gakvari. The multiplication of these crosses may have been
intended to strengthen their power (Figs. 16 above, 67).

While many masonry petroglyphs are obviously
produced by unpracticed hands, spirals and circular symbols
with internal features are often executed with a high degree of
technical refinement and are likely to have been produced by
wood carvers and woodworkers who already were
accustomed to the design repertoire and possessed the tools
and the mastery to accurately plot and inscribe intricate and
complex abstract and geometrical designs.

A single petroglyph of a hand is also found among the
images which form a composition on the Tsuidi corner stone
mentioned above (Fig. 16 above). The hand image is also found
on the left hand entrance wall to the historical Juma mosque
of Khushtada (Fig. 68).

Figure 64. Carved wooden container from Tindi, upper Andiiskoe
Koisu. It has a triple spiral scroll on its long side and inwardly
curving horn forms on the short sides at the top, a not infrequent
feature of vessels from Tindi and other settlements of this region.
Collected in 1946 during E.M. Shilling’s expedition and published
in 2001 by G.Ya. Movchan. Tsumadinskiy district, Dagestan

- L S 2N
Figure 66. Masonry petroglyph with images of equilateral
crosses with four interstitial dots within circles. Settlement
of Tsa-Kale, Itum-Kalinskiy district, Chechnya (llyasov 2014)

In Verkhnee Gakvari there survives an old custom of
women impressing hand clay prints on newly plastered walls
to dispel evil. E.M. Shilling in 1950 noted that traditional
Bagulal women’s silver earrings bore little pendants in the
form of hands, a style also common to females of Tindi
communities. Many bronze figurines of humans standing with
exaggerated hands in a position of adoration have been found
in mountain cult areas (dated by various experts to the 1t
millennium BC or 100-200 CE) in the Dido region (Fig. 69).

It was particularly frequently used in the masonry
petroglyphs of Chechnya-Ingushetia. So favoured was it as a
protective symbol in that region that it was inscribed not only
on the exterior of buildings but included as a prominent
feature of their dense and richly carved wooden interior
decoration, as illustrated by B. Plaetschke in his 1929
publication (Fig. 70). L.M. Melikset-bek published a study of
hand reliefs on monuments of Georgian material culture in
1957.

Other specific symbols or configurations of geometric shapes
which are difficult to describe are found in various locations in
the territories of both the Chamalals and Tindals. Of particular
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note for its variety of such masonry petroglyph images are the east walls of the fire-ravaged Juma mosque of Khushtada.
west wall of the Juma mosque of Gigatli and the south and

S

Figure 67. Masonry petrog yp of 5 nested crosses. Verkhnee Gakvari, Tsumadinékly

TP EY

Figure 68a. Small bronze figurines in posture of adoration or
deflecting evil excavated at cult objects from Mount Kidilashan,
Tzuntinskiy district, Dagestan. c. 5th century BC.

Dido ethno-linguistic group (Megrelidze 1951)

V '..?r ; § '\‘.I‘ ‘\ “\- 4 o '\ "f?-; R i m‘ =
Figure 68. South entrance doorway to lower floor of fire- Figure 69. Coarsely becked masonry petroglyph of hand.
ravaged Juma mosque of Khushtada (built 1588 - registered as  Corner stone. Verkhnee Gakvari, Tsumadinskiy district,
a national monument), Tsumadinskiy district, Dagestan. Bagulal  Dagestan. Chamalal ethno-linguistic group
ethno-linquistic group. One masonry petroglyph on the left side

of the doorway has the image of a hand in association with a

spiral with two curving linear extensions. Above is another

petroglyph of a rayed solar image within which is an equilateral

cross with four interstitial dots
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Figure 70. Line illustration of interior woodwork of a Chechnyan house in 1929 publication by German researcher, Bruno
Plaetschke. Note the multiple panels with twin hand depictions and circular (solar?) symbols

Masonry Petroglyphs: Approaches to Chronology

Questions clearly arise as to the derivation, chronological span of
usage and meaning of the depictions in Dagestan masonry
petroglyphs of the stag that bears the sun.

As the many petroglyphs of the Caucasus present
important evidence about past human society in the region,
there has been much interest among those specializing in the
subject to attribute chronologies to them. In Azerbaijan, M.
Farajova and colleagues have made a valuable contribution in
assigning date ranges for various categories of petroglyph
images found on the rock faces of Gobustan (Farajova, 2018),
ranging from the Late Palaeolithic-Early Mesolithic (12t-10t
millennium BP) to the Mediaeval period (15t century). From the
Eneolithic period (6™-4™ millennium BP), the Bronze Age (4t-3rd
millennium BP) and the early Iron Age (2"-1%t millennium BP)
among the images are those of deer, goats. From the Eneolithic
period there are images of figures in hunting and ritual
compositions as well as of domesticated animals.

Following the identification of petroglyphs on rock faces
of the piedmonts of north-east Dagestan (at Kumtorkala,
Kapchugai, Buynaksk, etc). V.I. Markovin for some time assigned
them a Bronze Age date. However, the rationale supporting the
earlier dating of the rock face petroglyphs of Gobustan by
Azerbaijani researchers (Aslanov & Gadzhiev, 1955; Aslanov,
1971; Vereshagan et al., 1948; Dzhafarsade, 1958, 1971, 1973;
Rustamov, 1971; Formosov, 1963; Bakshailev, 2003) led him to
modify his opinion about the chronology of some of the
Dagestan material, particularly after the discovery of rock face
petroglyphs at Ekibulak (Buynaksk district) which he considered
to have close affinities with some of the Gobustan petroglyph.
This led him to suggest the Neolithic period for the production of
the Ekibulak rock face petroglyphs. (Markovin, 1990) Also of
influence was V.M. Kotovich’s dating to the Neolithic period of
certain rock paintings in the mountainous territory of Dagestan
(on the basis of activities depicted in them which clearly relate to
agricultural and pastoral matters) (Kotovich, 1976).

Markovin also revised upwards his assessment of the
dating of many of the piedmont rock face petroglyphs from the
Middle Bronze Age to that of the Kayakent-Khorochoy culture
(Late Bronze Age — 12%-13t% century BC) based on typical
Kayakent-Khorochoy period ceramics found adjacent to them.
There is also a site which has rock face petroglyphs in a clear
Scythian style (900-200 BC). Other petroglyphs he dated to the
Middle Ages because they included words and religious
invocations in Arabic script.

While much of the repertoire of imagery found on
masonry petroglyphs derives from that found on rock face
petroglyphs and rock paintings in Dagestan, they themselves are
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more recent in origin. As noted above, the masonry petroglyphs
are pecked or incised into a flat face of blocks or slabs of stone
which are integral components of rectangular, masonry walled
structures with vertical walls — as corner or facing stones of
buildings, door and window jambs or, in the case of stone slabs,
as decorative inset panels on the walls of such buildings. The
theoretical chronological terminus post quem for such an
innovation is the period when rectangular masonry
constructions are first recorded in the region we are
investigating. This change in constructional form occurred in the
late third millennium BC when in mountainous Dagestan multi-
chamber rectangular buildings with flat roofs of the Ginchi
culture replaced the circular light clay-coated wicker dwellings
structures of the Kura-Araxes culture — “a radical change in
building tradition”, as R.G. Magomedov (who produced a major
exposition of research into this culture in 1999) describes it
(Gadzhiev, 1974; Kozenkova, 1996).

The  Ginchi  archaeological ~metacultural  zone
encompassed what we have come to know as Avaria as well as
south eastern Chechnya, where the architecture also appears to
have evolved from circular constructions to rectangular ones.
The Ginchi culture was one of farming and herding with
permanent agricultural settlements and seasonal cattle-
breeder’s camps. This was the time when the cultural landscape
began to resemble that which characterised mountainous
Dagestan until the mid-20t century. Magomedov’s description
of Ginchi culture settlements could indeed apply to that of the
middle and upper reaches of the Avarskoe Koisu and Andiiskoe
Koisu today, “rock settlements situated on steep mountain
slopes, cliff ridges or mountain spurs — those almost inaccessible
places that turned settlements into natural fortresses and valley
settlements situated on river terraces”.

One should also consider in connection with possible
Avar influence that although from the ... Middle Bronze to the
Early Iron Ages south-eastern Chechnya (where most of the
petroglyphs occur) was part of a culture zone which extended
over the natural mountain barriers of the Segovoy Ridge and
Andiiskiy Range, in later periods it was more linked with other
cultural zones to the west, such as that of the Koban with it
which shared the same zone of the northern macroslopes of the
central and western Caucasus (Alekseeva, 1949; Kozenkova,
1950; Vonigradov, 1975, 1989; Lavrov & Kozenkova, 1978;
Krupnov, 1946, 1957, 1969; Chechenov, 1974), where
petroglyphs were cut into open rock faces and shelters rather
than on masonry building blocks as in Dagestan and its area of
influence in Chechnya and Ingushetia.

The first known masonry petroglyphs were revealed in
excavations of the settlement of Sigitma in the eastern lowlands
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of Dagestan by K.A. Brede in 1956 and announced that year by
V.l. Kanivets at a conference in Erevan, Armenia. Two stone
blocks with petroglyphic images were found. One with an image
area of 70 cm x 45 ¢cm was part of a masonry wall of a possible
cult sanctuary depicts two animals, one of which is a deer. The
other block was found in the wall of a domestic complex and
depicts five animals which V.. Markovin interprets as tur date of
publication, but may be bezoar goats, with an image area of 33
cm x 35 cm. These were attributed by Markovin to the Kayakent-
Karachoy period on the basis of adjacent ceramic finds. They
were published by him in a major work on the Bronze Age in the
Caucasus and Central Asia produced by the Institute of
Archaeology of the Russian Academy of Sciences in 1994
(Markovin, 1994).

Following the changes in Late Bronze Age building
construction through which the first masonry petroglyphs
appeared, the next development which aids in determining the
early chronology of masonry petroglyphs is the transition from
the Bronze Age to the Iron Age and the appearance of pointed
iron tools which could be used to incise stone to a greater depth
and more easily than those made of bronze. This technological
advance indeed appears to have been associated with increase
production of masonry petroglyphs and evidence from the
Caucasus suggests that such tools would have been available
from the 5t century BC onwards.

Masonry petroglyphs themselves are rarely conducive
to the range of rock art dating methods now increasingly
available which analyse changes in the chemistry and character
of weathered surfaces or accretions upon them, so that
attempts at assigning chronologies must be through via proxies
or associated materials, such as the dendrochronology of
structural building material. Purely stylistic changes or
correspondences are rarely useful indicators as, on the one
hand, many images are repeated again and again over
considerable periods of time, while, on the other hand, there is a
great variety of competencies manifested in the drawing of the
images. The situation is rendered more complex by the fact that
clearly masonry petroglyphs are often re-used in later
constructions. Thus even if a date can be assigned to a building
on which a re-used petroglyph is found, this does not inform us
about the date, placement or purpose of its manufacture. These
impediments to the dating of masonry petroglyphs in the Avar-
Ando-Dido metacultural zone were acknowledged by P.M.
Debirov (1959) and later by D.M. Ataev and V.. Markovin (1965).
Debirov suggested a rudimentary chronological classification by
the principal symbolism characteristic of the successive belief
systems of (1) indigenous polytheism, (2) Christianity and (3)
Islam, while Ataev and Markovin suggested assigning datings
based on those of artifacts from known archaeological or
historical periods with similar imagery. Debirov in his 1966
publication on stone carving in Dagestan assigns the masonry
petroglyphs of the Gidatli area to the 16%-17t" centuries.
However, given that much of the imagery on masonry
petroglyphs has antecedents of an antiquity much deeper in
time than their appearance in the archaeological or historical
record, commentaries derived from comparison with individual
analogous images, although interesting, are of little real
assistance.

As noted above, regards the dating of rock painting in
the mountains of Dagestan, V.M. Kotovich published a number
of foundation publications between 1969 and 1974 which
contained her views on thie chronology, followed by an
important monograph in 1976 on the most ancient rock art of
Dagestan in which she assigns the sites of Chinna-Khita and
Chuval-Khvarab to the Mesolithic period and Kharitana to the
Neolithic.

As regards the dating of masonry petroglyphs in
Chechnya and Ingushetia, V.P. Kobichev considered the earliest
date of the production of masonry petroglyphs to be the Bronze
or early Iron Age, an assessment supported by V.B. Vinogradov,

while L.I. Lavrov considered that they did not appear earlier than
the end of the second millennium BC, based on his knowledge of
Caucasian tamga appearing as ownership marks. Based on
analogies of local petroglyphs with imagery of the Koban period
and the evidence of the use of pointed iron tools, G.R. Smirnova
proposed a date for the rock face petroglyphs of the first half of
the first millennium BC in a 1979 publication.

An important subsequent chronological reference point
is provided by the period of commencement of widespread
construction in the 13t century of fortified houses and towers,
built from the ruins of settlements destroyed by Mongol
invaders, and which often incorporated masonry petroglyphs.
Most authorities are in agreement that masonry petroglyphs
were not generally produced in Chechnya-Ingushetia after the
16t-18t centuries after much of the mountain population had
re-settled in the plains.

V.l. Markovin dates the masonry petroglyphs of the
Vainakhs to the 12th-17t centuries. He derived the 12t century
date is derived from that of the church of Txaba-Erdi in the
settlement of Targim in Ingushetia and the latter date on the
basis of a range of gravestones and buildings

Many of the images found inscribed in masonry
petroglyphs of the 12%-17t centuries in Chechnya and
Ingushetia have antecedents in ceramic and metal artifacts
made of other materials of the Middle Bronze Age (2™
millennium BC) in the North Caucasus, and subsequently in the
Late Bronze and Early Iron Age (e.g. of the Koban culture).

L.M. llyasov has approached the question of the
chronology of the Chechen masonry petroglyphs in his own
methodical way. He considers as a primary basis for assessing a
date the identification of the type of metal used in pecking or
incising the petroglyph images, noting that bronze is softer and
makes a shallower indentation in the rocks most commonly used
(shale or limestone) than iron does.

Thus a terminus ante quem of the Late Bronze Age (1%
millennium — 5% century BC) is indicated for petroglyphs
showing evidence of the use of a pointed bronze tool (such as in
the settlement of Makazhoi), while the Early Iron Age (post 5t
century BC) becomes a terminus post quem for petroglyphs
executed with an iron tool (such as in the settlement of
Baserkol). He also notes that flint tools could also be used on
these types of stone but does not elaborate further. llyasov
observes that there are signs of iron tools on petroglyphs
employed in mediaeval buildings which are often likely to have
been used in previous constructions, thus complicating the
attribution of a chronology. In judging the possible re-use of
earlier masonry petroglyphs, he advises an examination of the
characteristics of the stone blocks themselves to assess whether
they are the same as used elsewhere in the building’s masonry.
This procedure, of course, cannot apply to petroglyphs applied
to the monolithic lintels used in many buildings, which because
of their large proportions are usually of different stone than
used in the main masonry fabric. In some cases, the petroglyph
images can be approximately dated because they clearly reflect
that they reflect the major religion prevailing in their region at
the time they were made. Thus petroglyphs with Christian
symbols were employed during the period of adoption of
Christianity in the 8%-14t centuries. However, in the 15% and
16t centuries the Vainakhs started to revert to their earlier
beliefs resulting in some eclectic mixtures of signs and symbols
on masonry petroglyphs.

Many of the images found inscribed in masonry
petroglyphs of the 12t-17% centuries in Chechnya and
Ingushetia have antecedents in ceramic and metal artifacts
made of other materials of the Middle Bronze Age (2™
millennium BC) in the North Caucasus, and subsequently in the
Late Bronze and Early Iron Age (e.g. of the Koban culture).

llyasov has been fortunate in being able to have Carbon-
14 analysis applied to the dating of wooden elements of combat
towers in mountain Chechnya and of wooden vessels found in
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the traditional keel-vaulted “sklepi” in Maiste and Melkhiste,
leading him to consider that most Chechnyan tower
constructions date to the 12t-17t centuries. Similar results were
obtained from Carbon-14 dating of wooden elements of
mediaeval buildings in Ingushetia (Gadzhiev & Matskovskiy,
2018; Zaitseva et al., 2005).

When towers were built in these regions they carefully
incorporated petroglyphs from earlier constructions. Sometimes
individual petroglyphs and even compositions are found from
more ancient structures, leading llyasov to date the appearance
of masonry petroglyphs in mountain Chechnya to Late Bronze
Age to Early Iron Age (1,000 to 400 BC). He observes that they
were considered so socially significant that in a number of cases
even later tower constructions had imitations of these
petroglyphs specially incised into stone blocks for the new
buildings. Some petroglyphs symbols, such as the apotropaic
human hand, were still used in domestic constructions
throughout the 19t century.

In attempting to assign a chronology to individual
masonry petroglyphs in Dagestan-Chechnya-Ingushetia the best
that can usually be done is to assign a date range based on the
best associated or proxy evidence available. Often exact or
approximate dates are known for the construction of religious
buildings. For instance, it is known that the historical Juma
mosque of Khushtada was built in 1588. Therefore, the
numerous masonry petroglyphs in the walls of that building
must date either to the time of its construction or to an
unknown prior date. A similar approach can be taken to dating
the many petroglyphs in the north wall of the Juma mosque of
Gigatli built in 1606-1607 or the mosques of Tlondoda (17t-18th
century), Kvanada (16% century) and Tindi (17t century) for
which there are approximate dates of construction. In the Gidatli
area of the Avarskoe Koisu region, there is a community
understanding that Christian churches demolished before the
documented period of conversion to Islam in the late 15t
century were reused in other buildings in the area’s settlements.
If this is so, then we have a terminus ante quem for such
masonry petroglyphs of a clearly Christian nature.

Very occasionally there is the association of an Arabic
inscription with a petroglyphic image, such as occurs in the stone
slab with a composition including a solar stag (and flintlock rifles)
on a pillar of the cemetery entrance gateway in Tlyakh.
Although, unfortunately, we cannot date the inscription, it still
provides clear evidence that such imagery was used on masonry
petroglyphs after conversion to Islam. The depiction of flintlock
firearms indicates a date not earlier than the 16t century when
they began to be used in the region.

It seems likely, because of the syncretistic tendencies of
local belief systems in the Dagestan highlands of the Avar-Ando-
Dido metacultural zone, that the production and placement in
stone walls of masonry petroglyphs may have continued for
some time after the conversion to Islam of the inhabitants of the
region, particularly as purely apotropaic measures. However, as
the intensity of the faith and conformity to Islamic strictures
grew among the juma’at which became the core of rural
community mores, the perceived efficacy of the imagery on
masonry petroglyphs would have eventually diminished to a
point where they had no meaning or function except as mere
curiosities, which is generally the case today.

CONCLUSION

Faith in the Sustaining Power of the Natural World

Like other communities in the Avar-Ando-Dido cultural zone, the
inhabitants of the ethno-linguistic enclaves of the tributary
valleys and highlands of the upper Andiiskoe Koisu region at
some as-yet-undermined time in the past, possibly the early
Middle Ages, adopted the practice of creating and incorporating
into the walls of houses and mosques masonry petroglyphs
displaying imagery whose symbolic content and message were

inherited from within a belief system rooted in the far distant
past when beliefs expressed verbally or were transformed into
permanent visual manifestations in or on stone. These visual
expressions evolved into a fundamentally consistent repertoire
or pictorial canon comprised of both figurative and non-
figurative imagery which was understood across a whole
geographical area of shared spiritual and material culture.

Mental and verbal images were transformed into forms
which could be shared with others. As numinous objects valued
for their ability to reflect and transmit to higher powers desires
for assistance, protection, safety, fertility, abundance and
survival and as a link with ancestors who installed them, they
were treasured objects which must not be disposed of if their
original construction was demolished but were incorporated
into later buildings. In societies with no system of writing their
own indigenous languages, these masonry petroglyph images
were a valued form of vernacular visual communication. We are
fortunate that in the North Caucasus some of their meaning and
purpose has been retrieved by ethnographers, linguists,
historians and folklorists by reference to continued beliefs and
practices directly related to them.

The communities of the tributary valleys of the upper
Andiiskoe Koisu and Avarskoe Koisu in the northwest of the
Dagestan Caucasus employed this practice of embedding
masonry petroglyphs in the walls of buildings in their
settlements. In five of the Andiiskoe Koisu settlements — those of
the Chamalal ethnic group (Gigatli, Tsuidi and Verkhnee Gakvari)
and of the Tindal ethnic group (Tindi and Echeda) and in two of
the Avarskoe Koisu settlements of the Avars (Tlyakh and Khahib),
masonry petroglyphs depicting red deer stags with antlers
embracing an astral body (the sun) have been found, one with a
cross between its embracing antlers. Since the Palaeolithic
period, the red deer became a prominent food source and prey
of hunters and a revered animal to societies worshipping a
natural world to which they assigned a cosmic structure in which
it fulfilled an important role.

These masonry petroglyphs represent a unique visual
depiction of the stag and deer hunting practices springing from
beliefs about the identification between the stag and the sun
common in their essence to many cultures across Eurasia from
the Mesolithic period onwards to the pre-modern period. This
study has investigated how it came about that this particular
area of Eurasia became the sole venue for the explicit
iconography of the solar stag, or stag that bears the sun
between its antlers and the possible relationships between both
the iconography and underlying belief and practices with
neighbouring regions of the North Caucasus.

While the interpretation of masonry petroglyphs is as
daunting as assigning an approximate chronology to them, it is
clear that this imagery as well as the non-figurative in the upper
Andisskoe Koisu has antecedents in a much earlier prehistoric
period to possibly the period of the reestablishment of the
human presence in the region’s main valley and tributary
flanking valleys following the last glaciation. During the
transition from mobile hunting and foraging reliant on natural
resources to a sedentary agrarian way of life red deer would
have retreated to secure forest habitats and away from areas
cleared for producing the necessities of existence through
agriculture and pasturing. Most scholars addressing the subject
are of the view that the use of the symbol of the stag that bears
the sun goes back to the period of the appearance of the first
human sedentary communities in the red deer’s range.

The image of the stag that bears the sun has been found
in the petroglyphs of the Portuguese section of the Tagus River
in central Iberia, Central Asia and northern Russia, although they
are never as clearly depicted as in the Dagestan Caucasus. Taken
together they provide indubitable physical expression of shared
popular spiritual and belief conceptions across a vast area of
Europe and Eurasia.
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It appears that in the Avar-Ando-Dido metacultural zone the
multi-millennial vernacular development of an indigenous solar
deer cult and imagery became conflated with the dominant
Christian cult of the miracle of Saint Eustace, which had become
entrenched in beliefs relating to hunting in Transcaucasia and
the western Caucasus. In essence the Tlyakh imagery of the
hunting or chase of the solar stag essentially mirrors that of the
St Eustace Tsebelda iconography although in a simpler graphic
form. The Verkhnee Gakvari masonry petroglyph of the solar
stag with a cross between its embracing antlers is an analog of
the image of the deer with the bust of Christ between its antlers
on the facade of the mediaeval Church of Nak’pari in Georgia:
two deeply-rooted streams of cultural tradition became
coalesced into a single remarkable visual image.

The real miracle, perhaps, was that the peoples of these
small high mountain agrarian communities, whose lifeways had
changed little for many millennia, were able to conceive,
articulate and sustain this complex vision in which man was both
a responsible steward and observant servant of a majestic and
integrated natural world of deep and infinite spiritual
dimensions.

REFERENCES

1. Abramishvili G. Deer symbolics on the relief of Ateni Sioni
Tympan. Essays VI. Tibilisi. 2000.

2. Adler D.S., Bar-Oz G. Seasonal patterns of prey acquisition and
intergroup organization during the middle and upper Palaeolithic
of the Southern Caucasus. In: J.J. Hublin & M.P. Richard (eds). The
Evolution of Hominum Diets, Vertebrate Palaeobiology and
Palaeoanthropology, Springer, Dordrecht, 2009, pp. 123-140.

3. Adler D.S., Tushabramishvili N. Middle Palaeolithic patterns of
settlement and subsistence in the southern Caucasus. In: Conard
N. (ed) Middle Palaeolithic settlement dynamics. Publications in
Prehistory, Kerns Verlag, Tubingen, 2015, pp. 91-132.

4. Aladashvili N. The interrelation of medieval Georgian
monumental and small sculptures, fine and decorative-applied art,
compilation of scientific works. Tssa, Thilisi, 1998.

5. Aldhouse-Green M.J. The Sun Gods of Ancient Europe. B.T.
Batsford, London, 1991.

6. Allard F., Erdenebaatar D. Khirigsuurs, ritual and mobility in
the Bronze Age of Mongolia. Antiquity, 2005, vol. 79 (305), pp.
547-563. DOI: 10.1017/S0003598X00114498

7. Andresen J., Byrd B., Elson M. The deer hunters: Star Carr
reconsidered. World Archaeology, 1981, vol. 13, pp. 31-46.

8. Arik R.O. Les Fouilles d’Alaca Huyuk Rapport Preliminaire sur
les Travaux en 1935. Turkish Historical Foundation. Ankara, 1957.
9. Aruz)., Farkas F., Alekseeva A., Korofka E. The Golden Deer of
Eurasia, Scythian and Sarmatian Treasures from the Russian
Steppes. The Metropolitan Museum of Modern Art. New York,
2000.

10. Arzhantseva I. The cult of Saint Eustace in the North Caucasus.
Name-ye Iran-e Bastan 11/2, 2012, pp. 1-12.

11. Auge C.R. Silent Sentinels: Archaeology, Magic, and the
Gendered Control of Domestic Boundaries in New England, 1620-
1725. University of Montana Graduate Student Theses.
Dissertations, & Professional Papers. 2013. Available at:
https://scholarworks.umt.edu/etd/884 (assecced 15.03.2022)

12. Auge R.C. The Archaeology of Magic: Gender and Domestic
Protection in Seventeenth-Century New England. Univerity of
Florida Press co-publication with the Society for Historical
Archaeology Series. 2020.

13. Bachofen-Echt A. Bildliche Darstellung des Riesenhirsches aus
vorgeschichtlicher und geschichtlicher Zeit. Zeitschrift fur
Sdugetierkunde, 1937, Bd. 12, pp. 81-88.

14. Backwell L., Bradfield J., Carlson K.J., Jashashvili T., Wadley L.,
d’Errico F. The antiquity of bow and arrow technology: Evidence
from Middle Stone Age layers at Sibuder Cave. Antiquity, 2018, vol.
92, pp. 289-303. DOI: 10.1518/agv.2018.11

15. Bakshaliev V. Gemikaya petroglyphs. EIm, Baku, 2003.

16. Balanovsky O., Dibirova K., Dybo A., Mindrak O., Frolova S.,
Pocheshikova E. et al. Parallel evolution of genes and languages in

the Caucasus region. Molecular Biological Evolution, 2011, vol. 28,
iss. 10, pp. 2905-2920. DOI: 10.1093/molbev/msr126

17. Bando T. Spiral pattern as an attractor of human visual
attention. Perception-23" European Conference on Visual
Perception, 2000, 29 (Suppl.), 113 p.

18. Bar-Oz G., Adler D.S., Meshveliani J., Tushabramishvili N.,
Belfer-Cohen A., Bar-Yosef O. Middle and Upper Palaeolithic
foragers of the southwest Caucasus: new faunal evidence from
Western Georgia. Archaeology, Ethnology and Anthropology of
Eurasia, 2002, vol. 4 (12), pp. 45-52.

19. Bar-Oz G., Adler D.S., Vekua A., Meshveliani T.,
Tushabramishvili N., Belfer-Cohen A., Bar-Yosef O. Faunal
exploitation patterns along the southern slopes of the Caucasus
during the late Middle and Early Upper Palaeolithic. In:
Colonisation, Migration and Marginal Areas: A Zooarchaeological
Approach, Oxbow Books, Oxford, 2004, pp.46-54.

20. Baugh D., Brizzi V., Baker T. Otzi’s bow. Bulletin of Primitive
Technology, 2006, vol. 31, pp. 46-49.

21. Beck A. Where the White Stag Runs: Boundary and
Transformation in Deer Myth. Legend and Song. Realms of
Fantasy, 2003, no. 53.

22. Bell M. Bone and antler tools. In: Prehistoric Coastal
Communities: The Mesolithic in western Britain. Council for British
Archaeology, (CBA Research Report 149), York, 2007, pp. 131-138.
23. Bergman C.F. The development of the bow in Western Europe:
A technological and functional perspective. Archaeological Papers
of the American Anthropological Association, vol. 4, Special Issue.
Hunting and Animal Exploitation in the Later Palaeolithic and
Mesolithic of Eurasia, G.L. Peterkin et al. (eds), 1993, pp. 95-105.
DOI: 10.1525/ap3a.1993.4.1.95

24. Bevan L. Stag Nights and Horny Men: antler symbolism and
interaction with the animal world during the Mesolithic. In:
Peopling the Mesolithic in a Northern Environment. L. Bevan & J.
Moore (eds) (Bar International 1157). Archaeopress, Oxford, 2003,
pp. 35-44.

25. Billamboz A. L’industrie du bois de cerf en Franche-comté au
Néolithique et au début de I'age du Bronze. Galla Préhistoire.
1977, vol. 20, pp. 91-176.

26. Bonsall C., Tolan-Smith C., Saville A. Direct dating of Mesolithic
antler and bone artifacts from Great Britain: new results for
beveled tools and red deer antler mattocks. Mesolithic Miscellany.
1995, vol. 16, pp. 2-10.

27. Bragina E.V., lves A.R., Pidgeon A.M., Kuemmole T., Baskin
L.M., Guber Y.P., Piquer-Rodriquez, Keiler N.S., Petrosyan V.G.,
Radcloff V.C. Rapid declines of large mammal populations after the
collapse of the Soviet Union. Conservation Biology, 2015, vol. 29,
iss. 3, pp. 844-853. DOI: 10.1111/cobi.12450

28. Bridault A., David E., Boboeuf M. Matter and material: Red
deer antler exploitation during the Mesolithic at Clos de Ponjol
(Aveyron, France). XVth UISPP Congress, Session C61, Lisbon, 4-9
September 2006, Lisbon, pp.135-154.

29. Brown A. Where the wild things are: Wild animal exploitation
during the Neolithic of the central Balkans. Master of Arts
dissertation, Department of Anthropology, University of Manitoba,
Winnipeg. 2015.

30. Bulayeva K.B., Davudov O.M., Pavlova T.A., Kurbanov R.D.,
Bulayev O.A., Harpending H. et al. Genetic subdivision of Dagestan
ethnic populations. Russian Journal of Genetics, 2003, vol. 39, iss.
1, pp. 68-76. DOI: 10.1023/A:1022027028666

31. Bulayeva K.B., Dubinin N.P., Shamov I.A., Isaichev S.A., Pavlova
T.A. Population genetics of Dagestan highlanders. Russian Journal
of Genetics, 1985, iss. 21, pp. 1749- 1758.

32. Bulayeva K.B., Jorde L., Watkins S., Ostler C, Pavlova T.A.,
Bulayev O.A. Ethnogenomic diversity of Caucasus, Dagestan.
American Journal of Human Biology, 2006, iss. 18, pp. 610-620.
DOI: 10.1002/ajhb.20531

33. Bulayeva K.B., Jorde L.B., Ostler C., Watkins S., Bulayev O.,
Harpending H. et al. Genetics and population history of Caucasian
populations. Human Biology, 2003, vol. 75, no. 6, pp. 837-853.
DOI: 10.1353/hub.2004.0003

34. Caciagli L., Bulayeva K., Bulayev O. et al. The key role of
patrilineal inheritance in shaping the genetic variation of Dagestan
highlanders. Journal of Human Genetics, 2009, vol. 54, pp.
689-694. DOI: 10.1038/jhg.2009.94

194

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

35. Ceryneian Hind. In Wikipedia. Available at: http://
en.wikipedia.org/wiki/Ceryneian_Hind (accessed 03.03.2022)

36. Chapman D. Antlers-bones of contention. Mammal Review,
1975, vol. 5, pp. 121-172.

37. Chaudhri A. The Caucasian hunting divinity, male and female:
traces of the hunting-goddess in Ossetic folklore. In: The Concept
of the Goddess, S. Billington and M. Green (eds). Routledge,
London. 1986.

38. Choyke A.M. Hidden agendas: ancient raw material choice for
worked osseous objects in Central Europe and beyond. In: A.M.
Choyke & S. O’Connor (eds). From These Bare Bones- Raw
Materials and the Study of Worked Osseous Objects, Oxbow
Books, Oxford, 2013, pp. 1-12.

39. Clare T. Before the first woodland clearings. British
Archaeology 8, 1995. Available at:
http://www.britarch.ac.uk/ba/ba8/BASFEAT.HTML#wood
(accessed 13.03.2022)

40. Clark J.G.D. Excavations at Star Carr: An Early Mesolithic Site at
Seamer Near Scarborough. Yorkshire, Cambridge Univ. Press Arch.,
Cambridge. 1954.

41. Clutton-Brock T., Guinness F., Albon S. Red Deer: Behaviour
and Ecology of Two Sexes. Edinburgh, Edinburgh University Press,
1982.

42. Collins B.J. A Statue for the Deity: Cult Images in Hittite
Anatolia, dans Cult Image and Divine Representation in the Ancient
Near East, sous la dir. de N.H. Walls, Boston, American Schools of
Oriental Research, 2005, pp. 13-42.

43. Collins B.J. Hero, Field Master, King: Animal Mastery in Hittite
Texts and Iconography. In: The Master of Animals in Old World
Iconography, sous la dir. de D.B. Counts et A. Bettina,
Archaeolingua, Budapest, 2010, pp. 59-74.

44. Collins B.J. On the Trail of the Deer: Hittite kurala, dans Hittite
Studies in Honor of Harry A. Hoffner, Jr: On the Occasion of His
65th Birthday, sous la dir. de H. A. Hoffner, G. Beckman, R. Beal et
G. McMahon, Eisenbrauns, Winona Lake, 2003, pp. 73-82.

45. Conneller C. Becoming deer. Corporeal transformations at Star
Carr. Archaeological Dialogues 11 (1), Cambridge University Press,
2004, pp. 37-56. DOI: 10:1017/51380203804001357

46. Conrad L., Clutton-Brock T.H., Guinness F. Sex differences in
weather sensitivity can cause habitat segregation: red deer as an
example. Animal Behaviour, 2000, vol. 59 (5), pp. 1049-1060. DOI:
10.1049/anbe.2000.1409

47. Crepon P. Le theme du cerf dans I'iconographie anatolienne
des origines a I'époque hittite. Hethitica IV, 1981, pp. 117-155.

48. Cross-cultural perceptions of farmers as hunters and the value
of meat? In: Kent (ed.), Farmers as Hunters: The Implications of
Sedentism, Cambridge University Press, Cambridge, 1989, pp. 1-
17.

49. Dadiani T., Kvachatadze E., Khundadze T. Medieval Georgian
Sculpture. George Chubinashvili National Research Centre for
Georgian Art History and Heritage Preservation. Tbilisi, 2017.

50. Danilkin A.A. Cervidae. Mammals of Russia and the Adjacent
Countries. Moscow, Geos, 1999.

51. David E. Fiche transformation des matiéres dures d’origine
animale dans le Mésolithique ancien d’Europe du Nord. In : Fiches
typologiques de I'industrie osseuse préhistorique. Cahier XI —
Matieres et Techniques, D. Ramseyer (ed.). Société Préhistorique
Francaise, Paris, 2004, pp. 113-149.

52. David E. L'industrie en matiéres dures animals du
Mésolithique ancient et moyen en Europe du Nord. Contribution
de I'analyse technologique a la definition du Maglemosien,
Doctoral, Université Nanterre-Paris X, Paris, 1999.

53. David E. Technology of bone and antler industries: a relevant
methodology for characterizing early post-glacial societies (9th-8th
millennium BC). In: Bones As Tools: Current Methods and
Interpretations in Worked Bone Studies, (BAR International Series
1622). British Archaeological Reports, Oxford, 2007, vol. 410, pp.
35-50.

54. Davidson J., Noble W. The archaeology of depiction and
language. Current Anthropology, 1989, vol. 30 (2), pp. 125-156.
55. Demidenko Y.E., Otte M., Noiret P. Siuren 1 rock-shelter. From
Late Middle Palaeolithic and Early Upper Palaeolithic to Epi-
Palaeolithic in Crimea. Etudes et Recherches Archeologiques de
Université de Liege. Liege, 2012, vol. 129, pp. 49-53.

56. Descola P. Constructing natures: symbolic ecology and social
practice. In: Nature and Society: Anthropoological Perspectives, P.
Descola & G. Palsson (eds). Routledge, London, 1994, pp. 82-102.
57. Descola P., Palsson G. (eds) Nature and Society:
Anthropological Perspectives. Routledge, New York/London, 1996.
58. Devlet E. Rock art studies in Northern Russia and the Far East,
2000-2004. In: Rock Art Studies. News of the World Ill, Bahn P.,
Franklin N. & Stecker M. (eds). Oxbow Books, Oxford, 2008, pp.
120-137.

59. Didebulidze M. The Vision of St. Eustace. In: Medieval
Georgian Art, Literatura da Khelovneba, 1990, no. 2.

60. Dirr A.M. Der kaukisische Wild- und Jagdgott. Anthropos,
1925, vol. XX, pp. 139-147.

61. Djobadze W. Observations on the architectural sculpture of
Tao-klarjet’l churches around one thousand A.D., Studien zur
Spatantiken und byzantinischen kunst. Romisch-Germanisches
Zentralmuseum Forschungsinstitut fiir vor —und frihgchichte.
1986.

62. Dolan J.M. A deer of many lands: A guide to the subspecies of
Red Deer (Cervus elaphus L.). Zoonooz, 1988, vol. 62 (10), pp. 4-34.
63. Donnell R.W. The Palaeolithic Settlement of Asia. Cambridge
University Press, Cambridge, 2009.

64. Edinborough K.S.A. Evolution of Bow-Arrow Technology,
Evolution of Bow-Arrow Technology, PhD Dissertation, University
of London, 2005.

65. Eerkens J.W., Bottinger R.L. Cultural transmission and the
analysis of stylistic and functional variation. In: Cultural
Transmission and Archaeology: Issues and Case Studies, O’Brien
M.1. (ed.). The SAA Press, Washington DC, 2008, pp. 21-38.

66. Farajova M. Reconstruction of the archaeological landscape of
the western shore of the Caspian Sea at the end of the Upper
Pleistocene and Holocene. Art of the Orient, 2018, vol. 7, pp. 63-
82.DOI: 10.11588/20.2018.0.10618

67. Fiore D. Rock art on the rocks; rock art off the rocks: Iron Age
petroglyphic Images and agricultural societies in Xinjiang and
Bactria. Archaeology, Ethnology & Anthropology of Eurasia,
Novosibirsk, 2002, vol. 4 (12), pp. 61-73.

68. Fischer A. Hunting with flint-tipped arrowheads: results and
experiences from practical experiments. The Mesolithic in Europe:
Papers Presented at the Third International Symposium.
Edinburgh, 1985, C. Bonsall (ed.), John Donald Publishers,
Edinburgh, 1989, pp. 29-39.

69. Fitzhugh W. The Deer Stone Project: Exploring Northern
Mongolia and its Arctic Connections. The Deer Stone Project,
Anthropological Studies in Mongolia 2002-2004, Ulaanbatar. 2005.
70. Fitzhugh W.W. Pre-Scythian ceremonialism, deer stone art,
and cultural intensification in northern Mongolia. In Hanks B. K. &
Linduff K. M. (eds). Social Complexity in Prehistoric Eurasia:
Monument, Metals and Mobility, Cambridge University Press,
Cambridge, 2009, pp. 378-412. DOI:
10.1017/CB09780511605376.021

71. Folz R. Scythian neo-paganism in the Caucasus: The

Ossetian Uatsdiin as a ‘Nature Religion’. Journal for the Study of
Religion, Nature and Culture, 2019, vol. 13, no. 3, pp. 314-332.
72. Formosov A.A. The petroglyphs of Kobystan and their
chronology. Rivista di scienze preistoriche, Firenze, 1963, vol. XVIII,
no. 1-4, pp. 91.

73. Garces S. Cervideos: Simboles e Sociedade nos Primordios da
Agricultura no Vale do Tejo/Deer: Symbols and Society at the
Dawn of Agriculture in the Tagus Valley, Associacao dos
Argeologos Portugueses, Lisbon, 2019.

74. Garces S. The deer figure in Tagus rock art. In: The Intellectual
and Spiritual Expression of Non-literate Societies, E. Anati, L.
Oosterbek & F. Mailland (eds). XV Congress UISPP, Proceedings of
session 17 — Bar International series 2360, 2012, pp. 71-84.

75. Gebert C., Verheyden-Tixier H. Variations of diet composition
of Red Deer (Cervus elaphus L.) in Europe. Mammal Review, 2001,
vol. 31, pp. 189-201.

76. Geist V. Deer of the World: Their Evolution, Behaviour and
Ecology. Stackpole, Mechaniesburg, USA, 1998.

77. Gibson J.J. The Ecological Approach to Visual Perception,
Houghton Mifflin, Boston, 1979.

ecodag.elpub.ru/ugro/issue/current

195



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

78. Godardzishvili N. Iconographic variations of St Eustace hunting
composition in the medieval Georgian sculpture. Studia
Orientalne, 2018, no. 2 (14), pp. 148-181.

79. Golovanova L.V., Dosonichev V.B. Environment, Culture and
Subsistence of Humans in the Caucasus between 40,000 and
10,000 years ago. Cambridge, Cambridge Scholars Publishing,
2019.

80. Grant A. Economic or symbolic? Animals and ritual behaviour.
In: Sacred and Profane: Proceedings of a Conference on
Archaeology, Ritual, and Religion. Oxford Univ. Comm. Archaeol.
Monogr, P. Garwood (ed.), Oxford, 1991, pp. 109-114.

81. Green M. The Sun Gods of Ancient Europe. B.T. Batsford,
1991, pp. 54-55.

82. Gundarsson K.H. The Folklore of the Wild Hunt and the
Furious Host. Lecture to the Cambridge Folklore Society. Available
at: www.theapricity.com/forum/archive/index.php/t-10148.html
(accessed 23.02.2022)

83. Hausler F. Stidrussische und nordkavkasischer petroglyphen.
WZ der Martin-Luther Universitdt, Halle, Wittenburg XII, 1963.
84. Heptner V.G., Zalkin V.I. Deer of the USSR (Systematics,
Zoogeography, Transactions of Study of Fauna and Flora of the
USSR. Moscow Society of Naturalists, vol. 10 (25), pp. 1-176.

85. Hmori F. The Legend of the Wonderous Hind. Avaoilable at:
www.whitestag.org/program_spirit/
legend/ethnic_stories_of_the_white_stag.html (accessed
05.02.2022)

86. Hodgson D. The origin, significance and development of the
earliest geometric patterns in the archaeological record. Journal of
Archaeological Science Reports, 2019, vol. 24, pp. 588-592. DOI:
10.1016/j.jasrep.2019.02.025

87. llyasov L.M. The Diversity of the Chechen Culture from
Historical Roots to the Present. UNESCO Moscow Office, Moscow,
2009.

88. Ingold T. (ed.) Humanity and animality. In Companion
Encyclopedia of Anthropology: Humanity, Culture and Social Life.
T. Ingold (ed.), Routledge, London, 1994, pp. 14-32.

89. Ingold T. The Appropriation of Nature: Essays on Human
Ecology and Social Relations. Manchester, Manchester University
Press, 1986.

90. Isaakidou V. Worked and utilised bone and antler: practical
and cultural rationales for the selection of raw materials. British
School at Athens Studies, 2003, vol. 9, pp. 233-238.

91. Jacobsen E. Siberian roots of the Scythian stag image.
Journal of Asian History, 1983, vol. 17, Harrassowitz Verlag, pp.
68-100.

92. Jacobsen E. The deer goddess of ancient Siberia: A study in
the ecology of belief. Studies in the History of Religions, vol.
15, E.J. Brill, Leiden, 1993, pp. 194-195.

93. Jarman M. European deer economies and the advent of the
Neolithic. In: Papers in Economic Prehistory: Studies by Members
and Associates of the British Academy Major Research Project in
the Early History of Agriculture, E. Higgs (ed.), Cambridge,
Cambridge University Press, 1972, pp. 125-147.

94. Jones-Bley K. An archaeological reconsideration of solar
mythology. Word, 1993, vol. 44(3), pp. 431-443. DOI:
10.1080/00437956.1993.11435911

95. Jones-Bley K. The sun in image and thought. 23rd Proceedings
of the Chacmool Conference. A. Sean Goldsmith et al (eds),
University of Calgary, 1992, pp. 83-90.

96. Junkmanns J., Klugl J., Schoch W., Di Pietro G., Hafner A.
Neolithic and Bronze Age archery equipment from alpine ice
patches: A review on components, construction techniques and
functionality. Journal of Neolithic Archaeology, 2019, pp. 283-314.
DOI: 10.12766/jna.2017,10

97. Karafet T.M., Bulayeva K.B., Nichols J., Bulayev O.A.,
Gurgenova F., Omarova J., Yepiskoposyan L., Savina 0.V., Rodrigue
B.M., Hammer M.F. Coevolution of genes and languages and high
levels of population structure among the highland population of
Dagestan. Journal of Human Genetics, 2016, vol. 61, iss. 3, pp.
181-191. DOI: 10.1038/jhg.2015

98. Kawami T.S. Deer in art, life and death in northwestern Iran.
Irania Antiqua, 2005, vol. XL, pp, 107-131.

99. Keller O. Aux origins de la geometrie: le Palaeolithique at le
Monde des chasseurs-cueilleurs. Vuibert, Paris, 2004.

100.Kern H. Through the Labyrinth: Designs and Meanings over
5,000 years. Prester Verlag, 2000.

101.Kosintsev P. Mammal assemblages during the Early Holocene
(Preboreal — Boreal — PB — BO. 2008.

102.Kovalev A.A,, Erdenebaatar D., Rukavishnikova I.V. A ritual
complex with deer stones at Uushigiim Uvus, Mongolia:
Composition and construction stages (based on the 2013
excavations), Archeology, ethnography and anthropology of
Eurasia, 2016, vol. 44/1, pp. 82-92.

103.Kristiansen K. Rock art and religion: The sun journey in Indo-
European mythology and Bronze Age rock art. In A.C. Fredell, K.
Kristiansen & F. Criado (eds), Representations and
Communications: Creating an Archaeological Matrix of Late
Prehistoric Rock Art, Oxford, 2010, pp. 93-115.

104.Kubarev V.D. Myths and rituals impressed in petroglyphs of
the Altai. Archaeology, Ethnology & Anthropology of Eurasia,
Novosibirsk, 2006, vol. 27 (3), pp. 41-54.

105.Kurten B. Pleistocene Mammals of Europe. Weidenfeld &
Nicholson, London, 1968.

106.Lars R.A. The Rock Carvings of Taru Thang-The Mountain Goat:
a religious and social symbol of the Dardic speaking people of the
TransHimalayas. VDM Verlag Dr. Muller Aktiengesellschaft & Co.
KG, Sarrebruck, 2009.

107.Larsson L. Animals and animal depictions in the early Holocene
of Northern Europe. Based on an antler adze with deer depictions.
In: V. Brieske, A. Dickers & M.M. Rind (eds), Tiere und
Tierdarstellungen in der Archaologie. Beitrage zum Kolloquium in
Gedenken an Torsten Capelle, 30-31 Oktober 2015 in Herne.
Veroffentlichungen der Altertumskommission fiir Westfalen
Landschaftverband Westfalen-Lippe Band 22, Aschendorff Verlag,
Miunster, 2017, pp. 63-73.

108.Larsson L., Moiln F. Symbols in the late Mesolithic. Ornaments
on bone and antler from Strandvagen, Motala, in Central Sweden.
In: From Hunter-Gatherers to Farmers — Human Adaptations at the
End of the Pleistocene and the First Part of the Holocene, M.
Margarit & E.A. Boroneant (eds), Editura Citatea de Scaun,
Targoviste, 2017, pp. 395-408.

109.Le culte du cerf anatolien : Symbolism, evolution et constance
11I5-11® millenaire, Actes du Colloque « Le sacrev dans tous ses
etapes », organise par I’AEPOL le 21-22 avril 2016 f 'UQAM, pp.
46-59.

110.Leduc C. Ungulates exploitation for subsistence and raw
material during the Maglemose in Denmark: the example of
Mullerup site (Sarauw’s Island) in Sjaelland. Danisj Journal of
Archaeology, vol. 1, no. 1, pp. 62.

111.Leeming E. The unknown factors: Evidence from the cave
monasteries and the significance of Georgian vernacular religion as
a relic of earlier ritual practices. In: Architecture and Asceticism:
Cultural Interaction between Syria and Georgia in late antiquity,
Brill, Leiden, 2018.

112.Lewis Williams D., Pearce D. Inside the Neolithic Mind:
Consciousness, Cosmos and the Realm of the Gods. Thames and
Hudson, New York, 2005.

113.Lewis-Williams D. Constructing a cosmos: architecture, power
and domestication at Catalhoyuk. J. Soc. Archaeol., 2004, vol. 4(1),
pp. 28-59.

114.Lewis-Williams D. The Mind in the Cave: Consciousness and
the Origins of Art. Thames and Hudson, London, 2002.

115.Lister A.M., Stuart A.J. The extinction of the giant deer
Megaloceros giganteus (Blumenback): New radiocarbon evidence.
Quaternary International, 2019, vol. 500, pp. 185-203.

116.Lymer K. The deer petrogryphs of Arpavi, South Kazakhstan.
In: Rozwadowski & Kosko M.M. (eds). Spirits and Stones:
Shamanism and Rock Art in Central Asia and Siberia, Instytut,
Wschodni, Adam Mickiewicz University, Pozan, 2002, pp. 80-98.
117.Machabeli K. Early Mediaeval Georgian Stone Crosses. G.
Chubinashvili National Research Centre History of Georgian Art
and Monument Protection, Thilisi, 2008.

118.Machabeli K. Early medieval stelae in Georgia in the

context of early Christian art. In: Ancient Christianity in the
Caucasus. Mgaloblishvili T. (ed.), Curzon, Richmond, 1998, pp.
83-96.

196

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

119.Mackenzie D.A. The Migration of Symbols and their Relations
to Beliefs and Customs. Keagan Paul, French, Trubner, London,
1926.

120.Magail J. Les steles ornées de Mongolie dites «pierres a cerfs»,
de la fin de I’4ge du Bronze. In Rodriguez G. & Marchesi H. (eds).
Statues-menhirs et pierres levées du Néolithique a aujourd’hui:
actes du 3e colloque international sur la statuaire mégalithique,
Saint Pons-de-Thomiéres, du 12 au 16 septembre 2012, Direction
régionale des affaires culturelles Languedoc-Roussillon,
Montpellier, Groupe Archéologique du Saint-Ponais, Saint-Pons-
de-Thomieres, 2015, pp. 89-101.

121.Mailland F. Ritual ibex hunting in the rock art of the Near East.
XXVI Valcamonica Symposium 2015, Prospects for the Prehistoric
Art Research: 50 Years Since the Founding of Centro Camonico,
2015, pp. 159-162.

122.Maisadalov L.S., Paramina G.N., Grogoriev A.A. Integrated
approach to the study of megalithic heritage. Bulletin of Tomsk
State University History, 2013, vol. 22, pp. 72-75.

123.Makkai A. (ed.) In Quest of the Miracle Stag: An Anthology of
Hungarian Poetry. University of Illinois Press, 1996, pp. 21-23.
124.Mamasakhlisi L. The cult of the deer in the culture of
Caucasian peoples. Caucasiological Papers N5, Institute of
Caucasology, Thilisi, 2013.

125.Marchiani E.E., Watkins W.S., Bulayeva K., Harpending H.C.,
Jorde L.B. Culture creates genetic structure in the Caucasus:
autosomal, mitochondrial and Y-chromosomal variation in
Daghestan. BMC Genetics, 2008, vol. 9, no. 47. DOI:
10.1186/1471-2156-9-47

126.Martynov A.l. The Solar Cult and the Tree of Life. Arctic
Anthropology, 1985, vol. 25, no. 2, pp. 21-23.

127.Mayle B., Pearce A., Gill R. How many deer? A field guide to
estimating deer population size. The Forestry Commission,
Edinburgh, 1999.

128.Mellet E., Colage I., Bender A., Henshilwood C.S. What
processes sparked off symbolic representations? A reply to
Hodgson and an alternative perspective. J. Archaeol. Sci., Rep.
2019, vol. 28.

129.Meshveliani T., Bar-Oz G., Bar-Yosef O., Belfer-Cohen A.,
Boaretto E., Jakeli N., Koridze I., Matskevich Z. Mesolithic Hunters
at Kotias Klde, Western Georgia: Preliminary Results. Paléorient,
2007, vol. 33, no. 2. pp. 47-58. DOI: 10.3406/paleo.2007.5220
130.Meskell L. A “curious and sometimes a trifle macabre artistry”:
some aspects of symbolism in Neolithic Turkey. Curr. Anthropol.,
2011, vol. 52(2), pp. 235-262.

131.Migliano A., Vinicius L. The origins of human cumulative
culture: from the foraging niche to collective intelligence. Phil.
Trans. R. Soc. 2021, B 377, 20200319 DOI: 10.1098/rstb.2020.0317
132.Miklashevich T. Rock art research in Siberia and Central Asia,
2000-2004. In: Rock Art Studies. News of the World Ill, Bahn P.,
Franklin N. & Stecker M. (eds). Oxbow Books, Oxford, 2008, pp.
138-178.

133.Mithen S., Milner N. Hunter-Gatherers of the Mesolithic. In:
The Archaeology of Britain, Routledge. 2nd Ed. 2009.
134.Mokcevai K. (Conversion of Georgia) Monuments of Old
Georgian Hagiographic Literature, | (V-X centuries), Thilisi, 1963.
135.Movsés Dasxuranc'l. The History of the Caucasian Albanians
(translated by C. F. J. Dowsett). London, London Oriental Series,
1961, vol. 8.

136.Mykhailova N. ‘Celestial deer’: The flight from the Stone Age
to the Middle Ages. Expression, 2018, no. 10.

137.Nasidze I., Risch G.M., Robichaux M., Sherry S.T., Batzet M.A.,
Stoneking M. Alu insertion polymorphisms and the genetic
structure of human populations from the Caucasus. European
Journal of Human Genetics, 2011, vol. 9, iss. 4, pp. 267-272. DOI:
10.1038/sj.ejhg.5200615

138.Nasidze I., Sarkisian T., Kerimov A., Stoneking M. Testing
hypotheses of language replacement in the Caucasus: evidence
from the Y-chromosome. Human Genetics, 2003, vol. 112, iss. 3,
pp. 255-261. DOI: 10.1007/s00439-002-0874-4

139.Nazarova A.E., Alkhutov S.M. Anthropology and genetics of
the Caucasus peoples and the problem of the origin of the
Caucasoids. Anthrop. Am., 200866/1, pp. 51-66.

140.0osterbeek L. Stones, carvings, foragers and farmers in the
Southwest of Europe: A view from the inland. Prehistoria, 2000,
pp. 150-168.

141.Petherbridge G., Ismailov M.M., Ismailov S.M., Rabadanov
M.Kh., Gadzhiev A.A., Teymurov A.A., Rabadanov M.R., Daudova
M.G., Saipov D.M., Abdulaev A.-G.M. The socio-ecological
production landscapes of three ethnolinguistic enclaves in the
Dagestan high Caucasus. Sustaining a multi-millennial agro-
pastoral continuum — the example of Verkhnee Gakvari. 2021.
Available at: https://satoyama-initiative.org/case_studies/the-
socio-ecological-production-landscapes-of-three-ethnolinguistic-
enclaves-in-the-dagestan-high-caucasus-sustaining-a-multi-
millennial-agro-pastoral-continuum-the-example-of-verkhnee-
gakvari/ (accessed 06.04.2022)

142.Petherbridge G., Ismailov M.M., Ismailov S.M.,
RabadanovbM.Kh., Gadzhiev A.A., Teymurov A.A., Rabadanov
M.R., Daudova M.G., Abdulaev A.-G.M., Verkhnee Garvari” The
contribution of adat, religious beliefs and public education to
collective environmental management in an agro-pastoral
community in the Dagestan high Caucasus. South of Russia:
Ecology, Development, 2021, vol. 16, no. 3, pp. 142-179. DOI:
10.18470/1992-198-2021-3-142-179

143.Petherbridge G., Rabadanov M.Kh., Gadzhiev A.A., Saipov
D.M., Teymurov A.A., Rabadanov M.R., Daudova M.G., “University
of the People” — the third mission of Dagestan State University: an
innovative approach to sustainability policy. South of Russia:
Ecology, Development, 2021, vol. 16, no. 4, pp. 182-199. DOI:
10.18470/1992-1098-2021-182-199

144.Pettit E. The Waning Sword: Conversion Imagery and Celestial
Myth in ‘Beowulf”, Open Book Publishers, Cambridge, 2020. DOI:
10.11647/0BP.0190.10

145.Pidoplichko I.G. About the Glacial Period. Kiev, Academy of
Sciences of the Ukrainian SSR, 1951.

146.Pitts M. Hides and antlers: A new look at the gatherer-hunter
site at Star Carr. North Yorkshire, England, World Archaeology,
1979, vol. 11, pp. 32-42.

147.Plaetschke B., Die Tschetschenen. Forschungen zur
Vélkerkunde des norddstlichen Kaukasus auf Grund von Reisen in
den Jahren 1918-20 und 1927/28. Veréffenlichungen des
Geographischen Instituts der Universitat Konigberg Pr., Heft XI,
Friederischen, de Gruyter & Co., Hamburg, 1929.

148.Polezhaev F.F. Spirals, their types and peculiarities. In: Spirals
and Volutes, Tsiyi K. & Miller S.C. (eds). Springer Nature
Switzerland, 2019. DOI: 10.1007/978-3-030-05789-5_4
149.Ponomarev D., Puzachenko A., Bachura O., Kosintsev P., van
der Plicht J. Mammal fauna during the Late Pleistocene and
Holocene in the far northeast of Europe. Boreas, 2013, vol. 42, pp.
779-797.DOI: 10.1111/j.1502-3885.2012.00309.x

150.Pope S.T. A Study of Bows and Arrows, University of California
Publications in Archeology and Ethnology. 1923, vol. 13, pp. 329-
414,

151.Pope S.T. Bows and Arrows. Berkeley & Los Angeles,
University of California Press, 1962.

152. Ramseyer D. Le cerf au Néolithique, Réflexions d'un
préhistorien. Revue de Paléobiologie, Genéve, 2005, Volume
spécial, vol. 10, pp. 185-194.

153.Rappengluck M.F. Astronomische ikonografie im Jungeren
Palaeolithikum (35,000-9,000 BP). Acta Praehistorica et
Archaeologica, 2008, vol. 40, pp. 199-203.

154.Rappenglucke M.A. Stone Age people controlling time and
space. Evidence for measuring instruments and methods in early
prehistory and the roots of mathematics, astronomy and
metrology. Proceedings of 5% International Conference of the
European Society for the History of Science, “Scientific
Cosmopolitanism and Local Cultures, Religions, Ideologies,
Societies”, Athens, 1-3 November 2012, pp. 473-481.
155.Ratcliffe P., Staines B. Red deer in woodlands: research
findings, In: Roe and Red Deer in British Forests. The British Deer
Society, Southampton, 1982, pp. 42-53.

156.Ridel C. Les cercles et les spirales graves du complex d’art
rupestre de la vallee du Tage (Portugal): catalogue, etude et
aproche experimentale [Dissertacao de Mestrado], Instituto
Politechnico de Toma, Universidade de Tras-es-Montes et Alto
Douro, 2009.

ecodag.elpub.ru/ugro/issue/current

197



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

157.Riede F. The loss and re-introduction of bow and arrow
technology: A case study from the Northern European Late
Palaeolithic. Lithic. Technol., 2009, vol. 34, pp. 27-45. DOI:
10.1080/01977261.2009.11721072

158.Rogers L. The Wild Hunt, at White Dragon. Available at:
http://whitedragon.org.uk/articles/hunt. (accessed 20.04.2022)
159.Romano V., Lozano S., Fernandez-Lépez de Pablo J.
Reconstructing social networks of Late Glacial and Holocene
hunter-gatherers to understand cultural evolution. Phil. Trans. R.
Soc. B 377:20200318. 2021. DOI: 10.1098/rstb.2020.0318
160.Rowley-Conway P. Faunal Remains and Antler Artefacts. In:
Star Carr in context: new archaeological and palaeoecological
investigations at the Early Mesolithic site of Star Carr. North
Yorkshire, McDonald Institute for Archaeological Research,
Cambridge, 1998, pp. 99-107.

161.Rozoy J.-G. Le propulseur at |-arcc. Chez les chasseurs
prehistoriques. Techniques et demographie comparees, Paleo,
1992, vol. 4, pp. 175-192.

162.Rozoy J.-G. Les dernieres chasseurs, I'Epipaleolithique en
France et en Belgique. Essai de synthese. Bulletin de la Societe
Archaeologigue Champenoise, no. special. 1978.

163.Rozoy J.-G. The revolution of the bowmen in Europe. In: The
Mesolithic in Europe: papers presented at the third international
symposium. Edinburgh, 1985, C. Bonsall (ed.), J. Donald,
Edinburgh, 1989, pp. 13-28.

164.Rzayeva S. The symbol of the deer in the ancient and
mediaeval cultures of Azerbaijan. International Society for the
Study of Pilgrimage Art, 3, 2, pp.178-209.

165.Saltykov A.A. La vision de saint Eustache sur la stele de
Tsebelda. Cahiers Archeologiques, Picard, 1985, pp. 5-18.
166.Sano. K, Arrighi S., Stani C., Auereli D., Boschin F., Fiore I.,
Spagnolo V., Ricci S., Crezzini J., Boscato P., Gaia M., Tagliacozzo A.,
Birarda G., Vaccari C., Ronchitelli A., Moroni F., Benazzi S. The
earliest evidence for mechanically delivered projectile weapons in
Europe. Nat, Ecol. Evol., 2019, vol. 3/10, pp. 1409-1414. DOI:
10.1038/s41557-019-0990-3

167.Seferbekov R.I. Patron deities of the hunt and wild animals in
Dagestan, Iran and the Caucasus. Leiden-Boston, 2012, vol. 16, pp.
301-307.

168.Seferbekov R.l., Shehmagomedov M.G. From the Mythology,
the Folklore and the Ritual Practice of Gidatli Avars: the Syncretism
of Traditional Beliefs and Islam. Islamovedenie, 2017, vol. 8, no. 3,
pp. 113-132.

169.Shea J.J. The origins of lithic projectile point technology:
evidence from Africa, the Levant and Europe. Journal of
Archaeological Science, 2006, vol. 33, pp. 823-846.

170.Shea J.J., Sisk M.L. Projectile technology and Homo sapiens
dispersal from Africa to Western Europe. Palaeoanthropology,
2010, vol. 2010, pp. 100-122.

171.Sher J.A. Petroglify-drevneyshy izobrazitelny folklore.
Naskalnoye iskusstvo Azii (Kemerovo). 1997, vol. 2, pp. 28-35.
172.Shishlina I.N. The bow and arrow of the Eurasian steppe
nomads. Journal of European Archaeology, 1977, vol. 5, pp. 53-56.
173.Skog A., Zachos F.E., Rueness E.K., Feulner P.G.D., Mysterud
F.A., Langvatn R., Lorenzini R., Hmwe S.S.,Lechoczky I., Hartl B.,
Stenseth N.C., Jakobsen K.S. Phylogeography of red deer (Cervus
elaphus) in Europe. Journal of Biogeography, 2009, vol. 36, pp.
66-77.

174.Sokolov I.I. Hoofed animals (Orders Perissodactyla and
Artiodactyla). Fauna of the USSR. Mammals, Moscow- Leningrad,
1959, vol. 1 (3).

175.Sommer R.S., Zachos F.E., Street M., Joris O., Skog A., Benecke
N. Late Quaternary distribution dynamics and phylogeography of
the red deer (Cervus elaphus) in Europe. Quaternary Science
Reviews, 2008, vol. 27 (7-8), pp. 714-733.

176.Spassov N., lliev N., Karastoyanova N., Chohadzhiev S. The
remains of wild and domestic animals from the Late Chalcolithic
tell settlement of Hotnitsa (Northern Bulgaria). Archaeologia
Bulgarica, 2015, vol. 19 (2), pp 1-21.

177.Stankovic A., Doan K., Mackiewicz D., Ridush B., Baca M.,
Gromadka R., Socha P., Weglenski P., Nadachowski A., Stefaniak K.
First ancient DNA sequences of the Late Pleistocene red deer
(Cervus elaphus) from the Crimea, Ukraine. Quaternary
International, 2011, vol. 245 (2), pp. 262-267.

178.Stutz J.A. A niche of their own: population dynamics, niche
diversification, and biopolitics in the recent biocultural evolution
of hunter-gatherers. J. Anthropol. Archaeol., 2020, vol. 57
(101120), pp. 1-18. DOI: 10.1016/j.jaa.2019.101120
179.Surguladze I. Mythos, Cult, Ritual in Georgia. Thilisi, 2003.
180.Surguladze I. Symbolics of Georgian folk ornaments. Thilisi,
Science, 1986.

181.Svitlana M., Erdogan A. Transcripts from the Soviet Archives,
Secret Reviews, vol. Xll, 1921, pp. 334-354.

182.Tanabe K. Iconography of the Royal Hunt: Bas-reliefs at Tag-i-
Bustan. Bulletin of the Okayama Orient Museum, 1983, vol. XIX.
183.Taracha P. Religions of Second Millennium Anatolia,
Wiesbaden: O. Harrassowitz. The Sculptures of Alaca Hoyuk : A Key
to Religious Symbolism in Hittite Representational Art, 2009, NEA
75, 70. 2, pp. 108-115.

184.Tchlenova N.L. Le cerf scythe. Artibus Asiae, 1963, vol. 26 (1),
pp. 27-70.

185.The Life of Kartli (according to all the basic manuscripts
written by S. Kaukhchishvili), T.1. Thilisi. 1955. Ancient
Metaphrastic Collection, Readings from September, Martyrdom of
Saints Eustace and Theophiste and of Their Children [224v],
Metsniereba, 1986.

186.Thieme H. Lower Palaeolithic hunting spears from Germany.
Nature, 1997, vol. 385, pp. 807-120.

187.Thierry N. Le culte du cerf en Anatolie et la vision de Saint-
Eustathe. Monuments et mémoires de la Fondation Eugéne Piot,
1991, vol. 72, pp. 33-100.

188.Thomas D.H. Arrowheads and atlatl darts; how the stones got
the shaft. American Antiquity, 1978, vol. 43, pp. 461-472.
189.Tofanelli S., Ferri G., Bulayeva K., Caciagli L., Onofri V., Taglioli
L. et al. J1-M267 Y lineage marks climate-driven pre- historical
human displacements. European Journal of Human Genetics, 2001,
vol. 17, iss. 11, pp. 1520-1524. DOI: 10.1038/ejhg.2009.58
190.Tuite K. Image-mediated diffusion and body shift in the cult of
St Eustace in the western Caucasus, Le corps et le lieu, Université
de Montréal, Montréal, 2018, pp. 141-151.

191.Tuite K. The meaning of Dael. Symbolic and spatial
associations of the South Caucasian goddess of game animals,
Language. Culture and the Individual. A Tribute to Paul Friedrich. C.
O’Neil, M. Scoggin & K. Tuite (eds). 2006, pp. 165-188.

192.Tyler K., Fusaroli R., Rojo S., Heimann K., Fay N., Johanssen
N.N., Riede F., Lombard M. The evolution of early symbolic
behavior in Homo sapiens. Proceedings of the National Academy
of Sciences, 2020, vol. 117 (9), pp. 4578-4584. DOI: 10.1073/pnas-
1919880117

193.Vankina L. The collection of Stone Age bone and antler
artifacts from Lake Lubana. N.I.M.S, Riga, 1999.

194.Velmans T. L’église de Zenobani et le theme de la Vision de
Saint Eustache en Géorgie. Cahiers Archeologiques, Picard, 1985,
pp.19-49.

195.Vera F. Grazing ecology and forest history. CABI Publishing,
Oxford, 2000.

196.Vereshchagin N.K., Baryshnikov G.F. Quaternary mammalian
extinctions in northern Eurasia. In: Martin P.S., Klein R.G. (eds).
Quaternary extinctions: A prehistoric revolution. Tuscon:
University of Arizona Press, 1984, pp. 483-516.

197.Vigne J.-D. Exploitation des animaux sauvage a travers le
temps. XIW Rencontres Internationales d'Archéologie et d'Histoire
d'Antibes IV" Colloque international de 'Homme et I'Animal,
Société de Recherche Interdisciplinaire, Editions APDCA, Juan-les-
Pins, 1993 Domestication ou appropriation pour la chasse : histoire
d'un choix socio-culturel depuis le Néolithique, L'exemple des cerfs
( Cervus), 1993.

198.Vinas Valverde R., Sanchez de Tagle E. Los cervidos en el arte
rupestre postpaleolitico. Quadernos de prehistoria, arqueologica
de Castello, 2000, vol. 21, pp. 53-68.

199.Virsaladze E. Georgian Hunting Epos (Cycle of Perished
Hunter), Metsniereba, Thilisi, 1964.

200.Ward G. Spirals. The Pattern of Existence, Green Magic, Long
Barn, 2006.

201.Weinberg P., Askerovb E., Manvelyand K., Gurielidzee Z.,
Mousavif M., Kutiikglig A.E., Heidelbergh A. & Zazanashvili N.,
WWEK, KrW. Ecoregional Conservation Plan for the Caucasus.

198

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

Status of Large Herbivores in the Caucasus, Supplementary Report,
2020.

202.White R. Beyond art. Toward an understanding of the origins
of material representations in Europe. Annual Review on
Anthropology, 1992, vol. 23, pp. 297-331.

203.White R. Visual thinking in the Ice Age. Scientific American,
1989, vol. 23, pp. 74-81.

204.Wild M., Pfeifer S.J. Choice of osseous raw materials for tool
production at the Pleistocene/Holocene transition in north-
western Central Europe: an approach addressing zooarchaeology
and material properties. In: Préhistoire de I'Europe du Nord-Ouest:
mobilités, climats et identités culturelles. In: Actes XXVllle congr'es
préhistorique de France, 2019, pp. 477-489. DOI: 10.1038/s41598-
019-38779-1.

205.Yunusbayev B., Metspalu M., Jarve M., Kutuev I., Rootsi S.,
Metspalu E. et al. The Caucasus as an asymmetric semipermeable
barrier to ancient human migrations. Molecular Biological
Evolution, 2011, iss. 29, pp. 359-365.

206.Zabiyako A.P., Wang J. Petroglyphs from Northeast China:
New sites and interpretations. Archaeology, Ethnology and
Anthropology of Eurasia, 2017, vol. 45/3, 73 p.

207.Zachos F.E., Hartl G.B. Phylogeography, population genetics
and conservation of the European red deer Cervus elaphus.
Mammal Review, 2011, vol. 41 (2), pp.138-150.

208.Zhilin M. Mesolithic bone arrowheads from Ivanovskoye 7
(central Russia): technology of the manufacture and use-wear
traces. Quat. Int., 2017, vol. 427, pp. 230-244. DOI:
10.1016/j.quaint.2015.09.095

209.Zhilin M.G. Early Mesolithic hunting and fishing activities in
Central Russia: A review of faunal and artefactual evidence from
wetland sites. Journal of Wetland Archaeology, 2014, vol. 14, no.
1, pp. 92-106.

210.Zvelebil M. Hunting in farming societies: The prehistoric
perspective, Anthropozoologica, 1992, vol. 16, pp. 7-18.
211.A6aes B.WU. loxpucTnaHckas pesurus anaH // XXV
MesayHapoaHbI KOHrpecc BocTokoBego8. Mocksa, 1960. 19 c.
212.A6aeB B.N. OceTMHCKMI a3bIK U donbKknop: B 2-x 1., T. |,
MockBsa-/leHuHrpaa. 1949, 608 c.

213.A6anH0Ba A.I'. PENNKTbI AOMOHOTEUCTUHECKUX BEPOBAHU B
cemelHol 06pagHocTM Hapoaos JarectaHa: XIX — Havano XX Beka.
ABTOped. AUCC. HAa COUCK. YY. CT. KaHA,. UCT. H. Maxaukana, 2010.
214.A6aypaxmaHoB A.M. ToTemmnyeckne Bo33peHuns B 06paaax u
npeAaHusXx o }K1BoTHbIX // Mpobaembl Mudonorum n BeposaHuii
HapopoB [larectaHa. Maxaykana. 1988. C. 13-23.

215.A6pamosa A.A. ManeonntTnyeckoe UCKYCCTBO Ha TeppUTOpUn
CCCP. MockBa-/leHunHrpaga, 1962.

216.A6pamoBsa M.M. K Bonpocy o cBA3Ax HaceneHns CesepHoro
KaBka3sa capmatckoro Bpemenu // CoseTckas apxeonorusa. 1979. N
2.

217.A6pamosa M.IM. K Bonpocy 06 anaHcKol KynbType CeBepHOro
Kaskasa // CoseTckas apxeonorus. 1978. N 1. C. 76-82.
218.AsTopxaHoB A.K. KpaTKMi UCTOPUKO-KYNbTYPHbIN U
3KONIOTMYECKniA o4epk o YeyHe. PocTtos-Ha-[oHy, 1931. 158 c.
219.Arnapos M.A. AHAWWLbI: UCTOPUKO-3THOTPaduyeckoe
nccneposaHme. Maxadkana, 2002. C. 206-207.

220.Arnapos M.A. /3 BepoBaHuii HapogoB 3anagHoro JarectaHa
(6oskectBo Llo6) // Mpobaembl Mudonormm n BepoBaHMin HapPOAOB
[arectaHa. Maxaukana: AN Oar. PAH CCCP, 1988. C. 67-71.
221.Arnapos M.A. MaTtepuanbHaa KynbTypa aBapueH. Maxaykana,
1967.

222.AHanos [1.B. HekoTopble XpUCTUAHCKME NAaMATHUKKM KaBKasa.
M. : 1-80 TMn. A. N. MamoHTOBa, 1895. 11 c.

223.Ant6epos T.M. [JpeBHUI XyH3ax M XyH3axubl. Maxaykana: [ar.
KH. n3a-80,. 1990. 176 c.

224.Akaba /1.X. TpagMUMOHHbIE PeNUrMo3Hble BeposaHus //
Abxasbl. OTB. pea. t0.4. AHuabagge, tO.I. ApryH. M.: Hayka, 2007.
547 c.

225.Akaba J1.X. Y uctokos penurum abxasos. Cyxymu: "Anawapa",
1979. 124 c.

226.Akbynatos M. MaTepuanbl No Ucief0BaHHUIO YeuHu:
YueTHble KapTOUYKM NaMATHUKOB (BallHK BOEBbIE U XKWUAbIE, 3aMKMH,
cBATUANLWA, MOTUAbI). MepeTupka penvedos. Hauano 1928 —
KoHeu, 1929 r. Apxus BbiseHero /lloa AH CCCP (HbiHe HUMK PAH),
FTAUMK, ®. 2, 0n. 1, A. 216.

227.AkueBa P.X. ApkeTunuyeckoe B 3STHOKYNbTYpe UHrywel (Ha
maTtepuane mnudonorumn, HApPTCKOro anoca U 06pPAA0B KUIHEHHOTO
umKna. [incc. Ha COUCK. yu. CT. 4. UCT. HayK. Maxaykana, 2016.
228.Anapawsnnm H.A. MoHymeHTanbHasA ckynbnTypa Mpy3uu.
CioxeTHble penbedbl V-XI BB. M.: UcKyccto, 1977. 275 c.
229.An6akosa ®.10. CuMBOA B TPAAMLMOHHOW Ky/IbType BalixaHOB.
Mocksa, 000 "Arent", 1988. 181 c.

230.AnekceeBa E.[M. [JpeBHAA U cpeaHeBEKOBas UCTOpUA
Kapavaeso-Yepkeccun. M., 1971.

231.Anekceesa E.IM. Mo3aHekobaHcKas KynbTypa LleHTpanbHoro
Kagkasa // YueHble 3anucku /Y. NlennHrpag, 1949. Boin. 13.
232.Anvragkmesa 3.A. MepexxMTkn JOMOHOTENUCTUYECKUX
BEPOBaHMI M 06pAL0B y aBapLeB-aHaananbLes B XIX — Hayane XX
B. Maxaukana, 2012. 82 c.

233.Anvragxkuesa 3.A., Cedpepbekos P.U. K xapaktepuctmke
HEKOTOPbIX MUPONOrMYECKUX NEPCOHANKEN aBapLLeB-aHAANANbLEB
// BecTHuK [JarectaHcKoro Hay4Horo ueHTpa. 2004. N 19. C. 108-
109.

234.Anvies b.T. Coto3bl cenbckux obwmH Aarectana 8 XVIII -
nepsoi nonosuHe XIX B. Maxaukana: UMA3 OHLL, PAH, 1999.
339c.

235.Anves K. KaBkasckas AnbaHus (I B. 4O H. 3. — | B. H. 3.).

baky, 1974. 99 c.

236.Anves M.O., Cedpepbekos P.1. Mudonormyeckne nepcoHaxku
asapues-KowcybynuHues // O6o3pesatenb-Observer. Mocksa.
2007.N 12. C. 111-115.

237.Anumosa b.M., Maromeaos .M. Botamnxuypbl. XIX - Hau. XX B.
UcTopuko-aTHOorpadmyeckoe nccnesosaHune. Maxaukana: MMAD
OHLU PAH, 1993. 191 ¢

238.Anvpoes W.10. A3bIK, UCTOPUA M KyNbTypa BaitHaxos. —
Ipo3HbIvi : Ma-Bo "KHura", 1990. 364 ¢

239.Anmasos W.T., A3apuesa 3.M., Yaxkunes [1.10. Hosble
maTepuanbl O KyNbTOBbIX MAMATHWKAX NO34HEro cpegHeBeKOoBbA
ropHoi MHryweTtnn n Yeynn. Hanobumk, 1988. C. 28-45.
240.Amb6po3 A.K. PaHHe3emiefebyecKuii KybTOBbIN CUMBOJI
(«pom6 u kproukamu) // Cosetckas sTHorpadumsa. 1965. N 3. C. 14-
27.

241.AmunpxaHoB X.A. BepxHuii naneonut KaBkasa u ero
COOTHOLLEHUWE C BEPXHWUM NasIE0/IMTOM CMENKHbIX TePPUTOPUIA:
ABTOpeod. KaHa,. auc. Mocksa, 1977.

242.AmmnpxaHos X.A. Hoxckoe noceneHune. YenoBeK 1 ero KyibTypa
B Me30/1Te U HeonuTe ropHoro JarectaHa. M.: Hayka, 1987. 224
c.

243.AHames 6.9., AHavesa P.®. OceTUHCKMI1 opHameHT /
npegucnosue C. Kyccaesa. OpaxoHukngse: Cesepo-OceTMHCKoe
KHUXHOe u3gatenbcTso, 1960. 264 c.

244 .AnppeeBa M.B. K Bonpocy o0 3HaKOBOW po/iv Nocyabl U3
paHHe6POH30BbIX NaMATHUKOB KaBKasa (koHel, IV — Havasno Il
TbicAYeNeTUa Ao H. 3.) // BecTHUK pgpesHeit nctopun. 1996. N 1. C.
85-102.

245.AHapeesHa B.K. XyaoxecTBeHHble 0COBEHHOCTU HAaCcKaNbHbIX
n3obpaskeHnit HaropHoro [arectaHa // KoHbepeHuma
«JlomoHocoB— 2016».

246.AHyunH [.H. OTueT 0 noesake 8 [arectaH netom 1882 . //
M3Bectua UPTO. T. XX. Bbin. 4. CM6.; 1884. 449 c.

247.AH4abagze 3.B. U3 uctopuu cpegHesekoBoi Abxasum (VI-XVII
BB.). Cyxymu: Abxasckoe rocyaapcTBeHHoe usgartenbcrso, 1959.
306 c.

248.ApxkaHueBa MN.A., Anberosa 3.X. KynbToBble KaMHU
Kadapckoro ropoauiia (ewe pas o pesiMrmosHom gyannsme anaH).
// OpesHoctn CesepHoro Kaskasa. M., 1999. C. 183-200.
249.ApcaHykaes P.[l. BaitHaxu v anaHbl: AnaHbl B
paHHecpeAHeBEKOBbIV Nepuoa UcTopumn YeyeHo-UHrywetnu.
baky, 2002. 200 c.

250.ApcaHykaes P.[. YeueHckue netpornunodsl. Mapusk, 2005. 100
c.

251.AptamoHoB M.U. OTyeT 0 paboTax CeBepo-KaBKasckol
aKkcneamumm 8 Aarecrade 8 1937-1938 rr. // PO UWAN OHL, PAH,
¢.5,0n.1.4.33.

252.AptamoHoB M.WN. MpoucxosxkaeHne ckndckoro nckyccrsa. //
CA. 1968. N 4. C. 27-45.

253.AptamoHoB M.N. Ckndo-cmbrnpckoe NCKycCTBO 3BEPUHOIO
cTmnn (ocHOBHbIE 3Tanbl 1 HanpasaeHus) // Mpobaembl ckudckomn
apxeonorum / MUA N 177. M., 1971. C. 24-35.

ecodag.elpub.ru/ugro/issue/current

199



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

254.AptamoHos M.U. ITHoreopadusa Ckudum // Y3INTY, cep. uctop.
Hayk. 1949. N 13. 129 c.

255.Acuatnnos C.X. UcTopuKo-aTHOrpaduryeckme odepku
X03AaicTBa aBapues XIX - neps. nos. XX BB. Maxaukana: Tunorp.
[Oar. ®AH CCCP, 1967. 171 c.

256.AcnaHos .M. CyeHbl oxomel, U306paxceHHble Ha KOMHAX
AnwepoHa // Te3ancbl AOKNaA0B, NOCBALLEHHbIE UTOTaM
apxeosiorMyeckux uccneposanumii 8 1970 r., Tounucm, 1971.
257.AcnaHos .M., lNagxunes U.A. Xy[0XeCcTBEHHO-TEXHUYECKME
0COBEHHOCTM HacKabHbIX PUCYHKOB AnwepoHa // MaTepuanbi
Ceccum, NOCBALLEHHOM UTOram apXxeoNormMiyeckmx u
aTHorpaduyecknx nccnegosaHuii 1964 roga 8 CCCP (Tesnsbl n
noKnaabl). baky, 1955.

258.AtaeB b.M. ABapubl: ucTopumA, A3bIK, MMCbMEHHOCTb.
MaxauKana, 1996. 90 c.

259.Ataes [].M. Ataes [1.M. HaropHblit [larectaH B paHHeM
cpepHeBeKoBbe (Mo maTepranam apxeonorMyeckux packonok
Aapuu). Maxaykana, 1963. 254 c.

260.ATaes [1.M. KameHHble KpecTbl U3 OKpecTHocTel XyH3axa //
Martepwuansl no apxeonorum JarectaHa. Maxaukana, 1959. T. I.
C.182-185.

261. Artaes [.M. HekoTopble BONPOCbl NCTOPUM UCKYCCTBA
Hapopos [larectaHa. Maxaukana: JarkHurusaar, 1965.
262.AtaeB [].M. OCHOBHbI€ UTOTU UCTOPUKO-apPXe0I0rMYecKkoro
M3y4eHUsa cpeaHeBeKoBoi Asapum // YueHble 3anmncku

MHCTUTYTa UCTOpUN, A3bIKa N nuTepaTypbl. Maxaykana, 1963. T.
XI.

263.Ataes [1.M. Packonku Apkacckoro ropoamiia //

Martepuanbl ceccum, NOCB. UTOFAM apXeoI0rUYECKUX U
aTHorpaduyecknx uccnegosaHuii 1964 r. 8 CCCP. baky, 1965.
264.Ataes [1.M. XpucTnaHckue apesHoctn Asapum // YyeHble
3annckn MHCTUTYTa UCTOPUM, A3bIKA M InTepaTypbl. Maxaykana,
1958. T. IV. C. 161-182.

265.Ataes .M., Tagxunes M.C., Carutosa M.[. KynbToBble
coopyeHus. Apkaca // ipesHss v cpefHeBeKoBas

apxuteKkTypa [arectaHa. Maxauykana, 1989. C. 114-124.

266. Artaes .M., MapkoBuH B.W/. MeTporpaduka ropHom
aBapuu // YueHble 3anncku. MHCTUTYT UCTOPUM, A3blKa U
nuTepaTtypbl um. FamsaTta Llagacel, [arectaHckuit dpunman,
Aragemuma Hayk CCCP. 1965. T. XIV. C. 342-368.

267.Ataes M.M. ABapua B X-XV BB. Maxaukana, 1995. 248 c.
268.AdaHacbes I'.E., PyHuu A.M. PucyHku B newwepe 6413 Xymapsl
// Cosetckas aTHorpadus. Mocksa: Hayka, 1975. T. 2. C. 106-107.
269.AdaHacbesa E.I. [JoxpUCcTMaHCKMe penmnrnosHblie Bo3speHus
anaH // Cosetckas aTHorpadmsa. 1976. N 1.

270.Axmagos LW.B. YeyHa n UHrywetuna B XVIII — Havane XIX Beka
// O4epKu coumanbHO-3KOHOMMYECKOTO Pa3BUTUA U O6LLECTBEHHO-
noAnTUYecKoro yctporictaa YeuHu n UHrywetum B XVIII — Havane
XIX BeKa. dnuncta, 2002.

271.AxmepoB 2.T. bnaropogHbliii oneHb. CepHa. // KpacHas KHura
Pecny6avkn farectaH. Maxaykana: PMKT, 2009. C. 513-514.
272.Axmepos 3.I. U3ameHeHMe apeanoB ropHbIX KOMbITHbIX
[arectaHa 3a nocnegHee cronetue // Matepuanbi
MeayHapoAHOM Hay4YHO-NPAKTUYECKOM KoHpepeHuun «HayyHoe
Hacneame H.A. JMHHMKa U ero posb B pa3BUTUM COBPEMEHHOIO
ecTtecTBo3HaHuA». Ctaspononb, 1997. C. 18-25.

273.Axmep08 3.I. OcobeHHOCTU aHTPONOreHHbIX BO34EWCTBUI Ha
nonynsauMu KonbiTHbIX JarectaHa // U3sectus [arectaHckoro
rocyiapcTBEHHOro NeaarorMyeckoro yHnusepcuteta. EctectBeHHble
M TOYHble Hayku. 2010. N 3(12). C. 44-49.

274.Axmepos 3.I. CoBpeMeHHOe COCTOIHNE peaKuX BUL0B
KonbITHbIX [larectaHa // Matepuansi || MexkayHapogHom
KOoHdepeHumMmn «Buonormyeckoe pasHoobpasue KaBkasza».
MaxauKkana, 2000. C. 49-51.

275.6abaes 3.A., fiposeHko H0.A. CoBpeMeHHOE COCTOAHNE
nonynaumMii KaBkasckoro 6naropogHoro onenn (Cervus elaphus
maral Ogilby 1840) u cepHbl KaBka3sKoit (Rupicabra rupicabra
caucasica Lydekker, 1910) 8 Pecnybauke farectaH // U3sectus
J[larecTtaHCKOro rocy4apcTBEHHOro nNearornyeckoro
yHuBepcuTeTa. EcTecTBeHHbIe M TOUHbIE HayKu, no. 4 (29), 2014,
pp. 13-18.

276.6abaes 3.A., fAiposeHko 0.A., Maromegos Y.M., lamugosa
H.X., ApoBeHKo A.}O. CocToAaHME NoNyAALMIA KONbITHbIX BUAOB

[OarectaHa // Ussectua ArNY. buonornyeckune Hayku. 2017. T. 11.
N 3.C. 41-47.

277.baraeB M.X. HaceneHue nnockocTHoi YeueHo-UHryweTnm
HaKaHyHe OKOHYaTeNbHOro NepeceneHnA BalnHaxoBs € rop Ha
nnockoctb (XIII-XVI 88.) // Apxeonoro-aTHorpaduyeckmin c60pHUK.
Ipo3HbIf, 1966. T. 2. C. 55-71.

278.Barynansi. Hapoabl Poccum // Humknoneams. Mocksa,

1994.

279. bagep H.O. BapuaHTbl KynbTypbl KaBKasa KoHL@ BepxHero
naneonuta u mesonuta // CA. 1965. N 4. C. 3-16.

280.6aknaHos H.b. ApxuteKTypHble coopyxeHus [arectaHa //
Tpyap! Il MexxayHapoaHOro KoHrpecca no MpaHCKOMY UCKYCCTBY U
apxeonorun. Mocksa-/leHunHrpag, M3a-s8o AH CCCP. 1939. T. XIl.
304 c.

281.baknaHos H.b. XyaoxecTseHHan KynbTypa [darectaHa //
HoBbliit BocTok. 1924. N 5. C. 257-258.

282.baknaHos H.b., Bacunbes A.fl. U3yyeHne NnamATHUKOB
nckyccrtea // NarectaHckuii c6opHuK. Maxaukana, 1927. T. lll. 233
c.

283.bapaHunueHKko W.H. 3ameTKn 0 KyNbTOBOM 3044€CTBE BaliHAaX0B
// Apxeonorus 1 Bonpocbl 3THUYECKO nctopun CeBepHOro
KaBkasa. Ipo3sHbiii, 1979. 108 c.

284.bapaHunueHko H.H. PennrnosHole BepoBaHua 1 0bpagbl Kak
nokasaTenb couuanbHol AnpdepeHumaumm cpegHeBeKoOBOro
BaliHaxcKoro obuiecTsa // Pa3sutune dpeoaanbHbix OTHOLEHWUI Y
HapopoBs CeBepHoro KaBkasa. Maxaukana, 1988.
285.bapaasenvase B.B. [ipeBHeiwmne peanrnosHble BepoBaHUA U
06pagoBoe rpapuueckoe UCKYCCTBO rPY3UHCKUX NaemeH. M.:
BocTouHana nutepaTypa, 2015. 445 c.

286.6atyaes B.M. 13 uctopun TpagMuUMOHHOW KyNbTypbl
6ankapues v Kapadaesues. Hanbumk: Inbbpyc, 1986. 152 c.
287.6bawkunpos A. Pe3bba no KamHio 1 aepesy B arectaHe //
XypoxectBeHHana KynbTypa CoseTckoro Boctoka. MockBa-
JNleHnunrpag: Akagemus, 1931. C. 105-115.

288.Bawknpos A.C. MeTporpadurka Asapun. TexHMKa 06paboTkm
KamHs 1 metasnna // C6opHUK cTatein. Tpyabl CEKLMM apXeosiorum
WHcTUTYTa apxeonornm u uckyccteosHaHne, PAHUMOH (Poccuitckoit
accouMaLMmn HayYHbIX MHCTUTYTOB O6LLECTBEHHbBIX HayK). MocKBa,
1930.T.5. C. 126-133.

289.bawkunpos A.C. CpegHeBeKOBbIN NaMATHUK AarecTaHCKoro
ayna Kana-Kopeiiw // Tpyapsl OTaeneHns apxeonorumn MHcTutyTa
apXeonornm U UCKYCCTBO3HaHMA, Poccuitckan accoumanma Hay4yHo-
ncenenoBaTelbCkMX MHCTUTYTOB 06LLECTBEHHbIX HayK. MOCKBa,
1926.T. 1. C. 54-63.

290.6epHwTeiH 3.6. HapoaHan apxutekTypa 6ankapckoro
®unuwa // O npoucxoxkaeHun 6ankapues U KapayaesLes.
Hanbuuk, 1960.

291.6eccoHos C.B. BawHu 1 kpenocTu KOxHoi Ocetun //
Apxutektypa CCCP. 1934. N 3.

292.606poB /1.A. O reHesunce oneHHbIX KaMHel, Npobaembl ckudo-
capmaTckoit apxeosiornm CesepHoro-MpuyepHomopbs, Tes. AOKA.
06/1. KOH., No3BAWEHHOW 90-N1ETHUIO CO AHA PoXKAeHMs Npod.
B.W. Fpaknose, 3anopoxbe, 1989.

293.506poBHUKOB B.O. PEKOHCTPYKLMA STHUYECKON UCTOPUM
6arynian no AaHHbIM MUKPOTOMOHUMUMKK // [larectaHcKui
JIMHTBUCTUYECKMI COOPHMK. MockBa, 1996. Bbin. 3. C. 6-14.
294.606posHuKoB B.O., AmuTpues B.A., Kapnos tO.10.
[epeBaHHan yTBapb aBapo-aHA0-LEeCKMX HapoaoB [larecTtaHa:
nocTaBLbl, COCYAbl, MepKu. KyHcTKamepa, CaHKT-lMeTepbypr,
2006. C. 1-47.

295.606poBHUKOB B.O., Cedpepbekos P.U. Aby Mycaum y
MycynbmaH BoctouHoro Kaskasa (K uctopum n asTHorpadum
KynbTa caTbix) // MoaBuXKHMKKM ncnama. Mocksa, 2003.
296.6ynaToB A.O. MNepexnTKN LOMOHOTEUCTUYECKMX BEPOBAHNUI
Hapopos [larectaHa B XIX — Havane XX B. Maxaukana, 1990.
297.bynatoB b.b., /lyryes C.A. [lyxoBHas Ky/bTypa: HAapo40B
[arectana B XVIII-XIX BB. (aBapLybl, AapruHupl, 1aKupl). Maxaykana:
MNAS AHL, PAH, 1999. 218 c.

298.6ynatos b.5., /lyryes C.A. O4epKu UCTOPUU AyXOBHOM
Ky/IbTypbl ropLes LeHTpanbHoro JarectaHa B XVIII-XIX BB.
MaxauKana, 2004. U3a,. 2-e, gon. 232 c.

299.ByHaToB T.A. 3emnegenue 1 ckotoBoacTso B AsepbaligikaHe B
anoxy 6poHsbl. baky, 1957. 5 c.

200

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

300.Baranos f1.C. BaltHaxu 1 capmaTbl: Haxckuii nnact 8
capMaTCcKoi oHomacTuKe. Mpo3Hbliii: KHura, 1990.

301.BaHees 3.B. CpegHesekoBaa AnaHua. Ctanmump: focuspat
tOro-OceTtuun, 1959. 101 c.

302.Bepelarvt H.K., Bypuyak-Abpamosuy H.O. PUCYHKM Ha cKanax
lOro-BocTtouHoro Kabpucrana. /1.: U3a. B.I.0., 1948. T. 80. Bbin. 5.
303.BuHorpanos B.b. BaliHaxo-anaHCKMe B3aMMOOTHOLWEHUSA B
3THUYECKOI UCTOpUM ropHol UHryweTus // CoeTckan
3THorpadwmsa. 1979. N 2.

304. BuHorpagpos B.B. K xapakTepuctuke KobaHckoro
BapuaHTa B CKudo-cmbupckom 3sepHom ctune // Ckudo-
CMBUPCKUIA 3BEPHDBIN CTUb B UCKYcCTBE HapoaoB EBpasun. M.:
Hayka, 1976.

305.BuHorpagos B.B. O ckndckux noxogax yepes KaBkas. B KH.:
C60opHUK cTaTei, Mpo3HbIi. 1964.

306.BuHorpagos B.b. OT Tepeka ao ApryHa // ApxusHo-
6ubnvorpacduyeckmnin ykasatenb. 1972.

307.BuHorpagos B.6. Mpobaema N0KanbHbIX BAPUAHTOB
KOBaHCKOW Ky/NIbTypbl HAa COBPEMEHHOM 3Tane uccnefoBaHna
(ucTopuorpaduueckuii 063op) // Ussectus Cesepo-Kaskasckoro
Hay4HOro LeHTpa Bbicwwel WwKonbl. 1976. N 4.

308.BuHorpagos B.6. Capmatbl CeBepo-BocTtoyHoro KaBkasa.
Ipo3Hbin, 1973. 220 c.

309.BuHorpagos B.B. LieHTpanbHbiit M CeBepo-BocTouHbil KaBkas
B ckndckoe spems (VII—1V BB. 40 H.3.) // Bonpocbl nonntuyeckom
MNCTOPUMU, 3BONIOLMNM, KYNbTYPbI U 3THOreHe3a. [po3HbIi, 1972.
310.BuHorpagos B.b., MapkosuH B.N. Apxeonornyeckue
nNamaTHUKKM YeueHo-UHrywckoin ACCP // Tpyabl YAHUW. Tpo3Hbii,
1966.

311.Bupcanagse E.b. Fpy3nHCKMIA OXOTHUYMI MU M NO33MA.
Mocksa: Hayka, 1976. 360 c.

312.Bo3HeceHcKan A, Pe3synbTaTbl meTannorpapumyeckoro
M3YYEHUA KY3HEUHbIX U3AENUIA U3 aPXEONOTUYECKUX NAMATHUKOB
[OarectaHckoi ACCP. 1988.

313.Bonkos B.B. OneHHble KamHu MoHroauu. M.: HayyHbii mup,
2002. 248 c.

314.Bonkosa H.I. O pacceneHnn YeyeHuEeB 1 UHIyLIEl B NepBoi
nonosuHe XIX sBeka // YeueHo-UHryLwcKoro Hay4Ho-
nccaep0BaTeNbCKOrO MHCTUTYTA UCTOPUK, A3bIKA U AanTepaTypsl, T.
VIl, Bbin.1, UcTopuaA. Apxeonoro - sTHorpaduyeckuii CbopHuK,
po3HbIN. 1966.

315.Bonkosa H.I. NepeceneHune ¢ rop Ha paBHUHY Ha CeBepHOM
Kagkase XVIII — XX BB. // CoseTcKkas aTHorpadusa. 1971. N 2.
316.BonkoBa H.I. 3THMYeCKmM cocTas HaceneHnsa CeBepHOro
KaBkasa B XVII — Hauane XIX Beka. Mocksa, 1974.

317.rabues 4.C. O xya0»KecTBeHHbIX 0COBEHHOCTAX BOPCOBbIX
koBpoB [arectaHa, XIX — Hau. XX B., K3C. 1972.

318.larnoesa 3.[1. OxoTa B BepOBaHUAX M 06bIYAAX OCETUH U
csaHoB // M3sectna OOHUW Akagemun Hayk Fpy3uHckoi CCP,
Bbin. XXXI, UxnuHueanu. 1987. C. 49-57.

319.Tagxunes A. AMyneTbl U TanMCMaHbl — Hapoaos [larectaHa.
MaxauKana, 1996.

320.ragxkues A. barynansbl. XIX — Hau. XX B. cTopumKo-
aTHorpaduyeckoe uccnegosanue, PO. MMA3, NleHuHrpag, 1991.
321.ragxwues IA. BepoBaHus n 06psaabl: 4OUCAAMCKUIA Nepuroa,
MaxauKana, 1993.

322.Tagxkues A, lonucnamckme BepoBaHusa U 06psaabl HAPOAOB
HaropHoro [arectaHa. M.: Hayka, 1991.

323.Tagxkunes A. loncnamckne pennrnosHble BepOBaHUA y
HapoaoB HaropHoro [JarectaHa B XIX — Hau. XX B. (ABapubl). P®
NNA3, ®.3,0n. 3, A. 525. 1982.

324.Tapgxwves I A. lomoHOTEUCTUYECKME BEPOBaHMA M 06pAabI
HapoaoB [larectaHa: pyAUMEHTbI A3bI4eCTBa B TPAAWULMOHHOM
LYXOBHOW KynbType AarectaHues. PO MMA3, ®.3, On. 3, [1.726.
1991.

325.lagmes A. [lyxoBHas KynbTypa HapogoBs KOxHoro
[Jarectana (XVIIl — Hau. XX B.). PO UMA3, ®.3,0n.3, 4.751, 773.
1992-1995.

326.fapgkunes A. Yamanansl. XIX — Hau. XX B.: UcTopmko-
3THorpaduyeckoe uccnegosaHue. PO MMA3, lennHrpaz, 1988. C.
176-177.

327.fapgxues IA. PenurnosHble BepoBaHua 1 0bpaabl Hapoaos
[Jarecrana, 1977-1985 rr., P® UMA3. ®.5 On.1. 4. 104, 176, 185,
201, 293, 294, 313, 327.

328.Magxues M.I. BpoH30BbI 300MOPPHBIN cocya 13
LLlapakyHcKoro knaga // MamAaTHUKK ApeBHEro UCKycCcTBa
[JarectaHa. Maxaukana, 1990.

329.Tapgkmnes M.I. OarecTtaH u Oro-BoctouHas YeyHa B anoxy
cpepHel 6poHsbl // B kH. [lpeBHocTn [arectaHa. Maxadkana,
1974.

330.lNagxmes M.I. [ipeBHee 3emnenenne n CKOTOBOACTBO FOPHOrO
[NarectaHa // B kH. ®opMmbl Nepexosa OT NPUCBaUBALOLLLENO
X03AMCTBA K NPOM3BOAALLEMY U OCOBEHHOCTU Pa3BUTUA
06LWwecTBEHHOrO CTPoA (Te3unckbl foKkNafoB). Mocksa, 1974.
331.ragxunes M.I'. peBHee 3emneaenve n CKOTOBOACTBO FOPHOrO
[arectaHa // B kH. CeBepHbIii KaBKas B APEBHOCTU 1
cpeaHeBeKosbe. Mocksa, 1980.

332.Tagxunes M.I'. U3 uctopum kynbTypsbl [larectaHa B anoxy
6poH3bl, Maxaykana. 1969. C. 12-118.

333.MNagmes M.I. K n3y4yeHuMIo UCKyCCTBA PaHHUX 3emedenbLes
[LarectaHa // MamATHWKKM apeBHero uckycctea [arectaHa.
MaxauKana, 1990.

334.Tapxunes M.I. HekoTopble BONPOCbI STHOKYAbTYPHOTO
pa3suTna HaceneHma Cesepo-BoctoyHoro Kaskasa B V-l Tbic. o
H. 3. // B KH. VIII KpynHOBCKME uTeHUA (Te3nCbl LOKNAL08B).
Hanbuuk, 1978.

335.Tagxunes M.I. HoBble AaHHble O OXKHbIX cBA3AX [larectaHa B
IV=1IIl Tbic. O H. 3, KCUA, BbIn. 108. 1966.

336.Magkmes M.I. PaHHe3emneaenbyeckan Kynbtypa CeBepo-
BocTouHoro KaBka3sa (anoxa aHeonuTta B paHHel 6poH3e). MockBa,
1991.

337.Mapgxues M.I. Packonku NamaTHUKOB BPOH30BOro BeKa B
ropHom [arectaHe. Mocksa. AO, 1969.

338.Maaxues M.I. CeBepo-BocTouHbIi KaBKas Ha 3ape
6poH30B0ro Beka (PeHoMmeH nNpepBaHHOMN umBMAKU3auun) //
BecTHWK [larectaHCKOro Hay4Horo ueHTpa. Maxaykana. 1998. N 1.
339.Magxunes M.I. JHeonuTHYecKan KyibTypa [arectaHa // B KH.
MNATble KpynHoBcKKMe YTeHnA no apxeonornun CesepHoro KaBkasa
(Tesucbl oknagos). Maxaukana, 1975.

340.rag»ves M.I., Abakapos A. M., Mammaes M.M. K uctropuu
noceneHunii ropHoro farectaHa. B kH. MaTtepwuansl ceccum,
AOCBALLEHHON UTOramM aKCNegMLMOHHbIX UCCNef0BaHNN B
[arectaHe B8 1973-1975 rr., (Teancbl). Maxaukana. 1976.
341.ragxwves Y.b., Maukosckuii B.B. JaTMpoOBKM NaMATHUKOB
APXUTEKTYpPbl FOPHOM MHIylIeTMm meToa0mM pasmoyriepogHoro
aHanu3a // KaBkas B cucteme Ky/ibTypHbIX CBA3ei EBpasuu B
APEeBHOCTU U cpeaHeBeKoBbe. XXX « KpynHOBCKME YTeHUua»,
Martepuanbl MexayHapoaHOM Hay4yHoM KoHdepeHLmH,
Kapayaesck, 22-29 anpens 2018 r. C. 429-431.

342.rapxvesa ¢.T., Cepepbekos P.U. lan — BepxoBHOe HoxKecTBO
CeBepPOKaBKa3KoM 3THMYECKOM 06LWwHOoCTY // KynbTypHas Ku3Hb
tOra Poccuu. 2011. N 2 (40). C. 57-58.

343.TapxuxaHos f1.K., Cedpepbekos P.U. boru oxoTsl y aBapues //
KynbTypHas usHb Ora Poccun. KpacHogap. 2010. N 4. C. 83-84.
344.rambawmpaze I'.I. Bonpocbl XpUCTUAHCKOM KyAbTypbl U
ncTopuyeckoi reorpadpum ABapum B cBeTe pesynbTaTos
[arectaHo-rpy3vHcKoi 06beAMHEHHOMN apXxeonornyeckom
aKkcneamumm AH FCCP u AH CCCP // Matepuansi IV
MeayHapoAHOro cMMNo3mMyma no rpy3MHCKOMY UCKYCCTBY.
Té6unncu, 1983.

345.rambawmaze I'.I. Bonpocbl XpUCTUAHCKOMN KyNbTypbl U
MUCcTopUYEecKol reorpadnmn ABapum B CBeTe pesybTaToB
[arectaHo-rpy3vHcKoi 06beAnHEHHOMN apXxeonornyeckom
akcnegmummn AH FCCP n AH CCCP // Matepuansi IV
MexxayHapoaHOro cMmno3nyma no rpy3nHCKOMY UCKYCCTBY,
Téunucu. 1983.

346.rambawmpaze .I. OT4eT garecTaHo-rpy3MHCKOM
apxeosiormyeckom skcnegmumm 1981 r., PO MMAN AHL PAH, ©.3
On.3 [4.628

347.rambawmgaze /1. K Bonpocy o KyabTypHO-UCTOPUYECKUX
cBA3AX CpefHeBeKoBol Mpy3umn ¢ Hapogammu CeepHOro

KaBkasa. Téuaucu, 1977.

348.ramsarosa MN.K. Maromegosa P.M. [lepeBoobpaboTka
asapues B XIX — Hauane XX B. // U3Bectua ANY. 2013. N 4.
349.rampekenu B.H. Toprosble cBA3n BocTtouHol Mpysum ¢
CeBepHbim KaBkasom B XVIII seke. T6uaucu, 1968.

350.facaHoB M.P. UcTopuueckue ceasn flarectaHa v Mpysun.
MaxauKana, 1991.

ecodag.elpub.ru/ugro/issue/current

201



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

351.letowes P.b. XpuctunaHcTeo B KaBKasckoit AnbaHun. baky,
1984. C. 88-90.

352.TuHeeB A.M., AbaypaxmaHos M.I., Cnacckan T.X., Batxues
A.M., Olyb6enb A. B., KygaktuH A.H., Hemues A.C., Xyangos A.B.,
KypsaTHukos H.H., /liunkosuy A.[l. K coBpeMeHHOM YNCNEHHOCTU U
pacnpocTpaHeHNI0 HEKOTOPbIX PEAKUX U UCHEe3AoLLNX
mnexkonutatowmx CesepHoro Kaskasa // Pecypchbl 3KMBOT. mupa
Ces. KaBKasa, Tes. AOKA. Hayy.-NPaKT. KoHo., 19-22 anp. 1988,
Craspononsb. C. 42-49.

353.I'mbipsa J1.b. A3blueckne KynbTbl y ryHHOB CeBepo-
BocrouHoro Kaekasa // O6psagbl U KyabTbl APEBHErO U
cpefHeBeKoBOro HaceneHma [arecraHa. Maxaukana, 1986. C.
98-101.

354.Tony6kuHa T.U. O 300mopdHOIt KepamuKke 3 Munreapama //
MaTtepuanbHas KynbTypa AsepbaiiaxaHa. 1951.

355.lonbawTeiH A. BawHu B ropax. Mocksa, 1977.

356. TlonbawTteitH A.®. HamorunbHble ctens! [arectaHa //
[arecTaHcKoe UcKyccTBo3HaHuMe. Cb. cTatei. Maxaukana: U3pgaHue
NNAN Jar®AH CCCP, 1976.

357. TonbpwteiH A.®. O cTUNEe apXUTEKTYPHOrO OpHamMeHTa
[OarectaHa // Coobuwenns TMWUHB. Bbin VI. M., 1972, C. 26-32.
358.MonbawTenH A.®. O xapaKTepe XyA0KeCTBEHHOMN KyNbTypbl
[JarectaHa no matepuanam apxuTeKTypHOro opHamenta // Teaucbl
noknanos Il BcecotosHoli KoHdepeHUMmn no npobiemam MCKyccTsa
HapopoB CCCP ¢ apesHenwmnx BpemeH. M.: COBETCKUIA XYA0XKHUK,
1979.

359.fonbawTeitH A.®. CpeaHeBeKoBOe 3044€CTBO YeueHo-
WHryweTtun n CeepHoit Ocetnn. Mocksa, 1975.

360.pakoB b.H. CTapeiwne Haxo4Ku KenesHbix BeLlel B
Esponeiickoit yactu CCCP // CoseTckas aHTpononorus. 1958. N 4.
361.M'ynuna [4.U. BoxKecTBO OXOTbl U OXOTHWUYMI A3bIK Y abxa3oB (K
atHorpadum Abxasum). Cyxymu, 1926.

362.l'ynues A, CucTemMa HapoO4HOW MEeTPOAOrK B
3emseenibyeckoi KyabType AsepbaiigskaHa B XIX-XX BB. //
AsepbaniarKaHCKUIA aSTHOrpaduyecknin cbopHuK. baky, 1977.
363.I'yceitHoB K.M. KoBpoBbIii npombicen aBapues (KoHew, XIX —
Hauyano XX B.). Maxaukana, 2006.

364.0asygos O.M. K Bonpocy 0 maTepuanbHOM KyabType n
npoussoacTee gpesHero [arectaHa (X-1V BB. 40 H.3.). MaxauyKkana,
1968. C. 25-34.

365.0asygo8 O.M. K Bonpocy 0 maTepuanbHOM KyabType n
npousBoacTee gpesHero JarectaHa. Maxaykana, 1968.

366. [asypos O.M. KynbTypbl [larectaHa anoxu paHHero
»enesa. Maxaukana, 1974.

367.0asynos O.M. MaTtepuanbHas KynbTypa [arectaHa
anbaHckoro Bpemenu (LU B. Ao H.3. — IV B. H.3.). Maxaukana, 1996.
368.0asynos O.M. HeKoTopble Ky/IbTOBble MecTa ropHOro
[Oarecrana // B kH. Jasynos O.M. (coct.) Fopbl 1 pasuHbl CeBepo-
BocTouHoro KaBkasa B ApeBHOCTU U cpeaHue BeKa, COOpHUX
TpyaoB. Maxaykana, [larectaHckan Hay4Hui ueHTp AH CCCP,
UHCTUTYT nctopum, asbika n antepatypol um. . Lagacel, 1991.
369.0asynos O.M. CBATUAULLE Y BICOKOTOPHOTO ceneHnsa Xocpex
// OpeBHue u cpeaHeBekoBble noceneHus JarectaHa (C60pHMK
craTeit). Maxaukana: JarecraHckuit duamnan AH CCCP, UHcTUTyT
MUCTOpUMK, A3blka U AnTepatypbl um . Lagacel, Tunorpadus
[HarectaHckoro punmana AH CCCP, 1983. C. 43-56.

370.0asypos O.M., lNagxwues K0.M. Packonku MyrepraHckoro
morunbHuKa // AO — 1974, Mocksa, 1975.

371.0anrat B.K. NepeobbiTHan penunrua yedeHues // Tepckuin
cbopHMK: MpunoxkeHne K Tepckomy KaneHaapto Ha 1894 r.
Bnagukaskas, 1893. Bbin. 3. KH.2. C. 41-182.

372.0anraT b.K. NepBobbITHAA peNnrna YedeHUEeB 1 UHTYLLEN.
Mocksa, 2004.

373.0anvnuna K.I. Angom (uesa): dTHorpaduryeckunin ouepk.
NeHwnHrpaga, 1926.

374.fayToBa P.A. M3rotoBneHve AepeBaHHOMN Nocyabl BaiHaxaMu
B 3MOXY NO34HEro cpegHeBeKoBbA (Mo MaTepuanam Manxmuctbl n
MaiicTbl) // X03aiCTBO M X03AWCTBEHHDIN 6bIT HapOA0B YeueHo-
WHrywetun. MposHbiii, 1983.

375.0axkunbros U.A. (cocT.) Mudbl 1 nereHabl BaiiHaKoB.
Ipo3HbIn, 1991.

376.0e6upos MN.M. UCTOKM farecTaHCKoro TMna opHameHTa
NEHTOYHOro cTUNA (“nneteHkn”) // XypoxecTBeHHan KyabTypa
cpenHeBeKoBoro JarectaHa. Maxaukana, 1987.

377.0e6upos MN.M. Uctopua opHameHTa [arectaHa:
Bo3HMKHOBEHMe 1 pa3BUTME OCHOBHbIX MOTMBOB. MockBa: Hayka,
2001.

378. [ebupos MN.M. K Bonpocy 06 UCTOKax HEKOTOPbIX
MOTMBOB PacTUTE/IbHOTO OPHaMeHTa B CpeHEBEKOBOM
MOHYMEHTaNbHO-AEeKOPAaTUBHOM UCKyccTBe [larecTaHa.
Maxaukana: [larectaHckoe NckyccTBo3HaHue, 1976.
379.0ebupos MN.M. O xyaorKecTBeHHbIX 06pa3ax B HAPOAHO-
[eKopaTUBHOM UCKyccTBe aBapues (Mo matepuanam
netporpaduku) // YueHble 3anucku. MHCTUTYT UCTOPUK, A3bIKa U
nuTepaTypbl M. FamsaTa Llagacel, larectaHckuii punvan,
Akagemuna Hayk CCCP, Maxauykana, 1959. T. 6. C. 200-231.
380.0e6upos N.M. Pe3bba no gepesy B JarectaHe. Mocksa, 1982.
381.0e6upos MN.M. Pe3bba no gepesy B UHTEpbeEpPE AarecTaHCKoro
*uamwa. 3oayectso [arectaHa, Maxaukana, 1974.

382.0eb6upos N.M. Pe3bba no kamHto B [larectaHe. Mocksa, 1966.
383. [ebupos MN.M. Cnegbl py3auHo-JarecTaHCKUX KOHTAKTOB
B CPeAHEeBEeKOBbIX NAMATHMKAX MOHYMEHTaIbHO-
AeKopaTUBHOro uckyccTea [arectaHa // Joknag, Ha |l
MexayHapogHOM cMmnosnyme no FPy3sMHCKOMY MCKYCCTBY.
T6bunucu, 1977.

384.0e6upos P.M. ApxutekTypHas pe3bba [arectaHa. M.: Hayka,
1966.

385.0esneT E.[., leBnetr M.A. Mudsbl B KamHe. Munp HacKanbHOTo
MCKyccTBa Ha Tepputopum CCCP. Mocksa, 2005.

386.0esnet M.A. AnekcaHap Bacunbesny ApamnaHos (kK 150-netuio
co AHa poxaeHus) // Cubupckas accoumauma uccnegosarenei
nepBOBOBLITHOrO MHCTUTYTa M UHCTUTYT apxeonorum, Poccuiickan
aKkagemusa Hayk, KemepoBso: KysbaccsysTt3gart, 2004.
387.0xadapcage U.M. FobycTaH. HackanbHue M306parkeHuns.
baky, 1973.

388.Oskadapcase N.M. HackanbHue nsobpaskeHns KobbucraHa //
Tpyabl UM AHCCP, T. XIII, Baky, 1958. C. 20-74.

389.[kypTy6aes M.Y. [ipeBHMe BepoBaHuA banKapues 1
KapayaeBLEeB: KpaTKuI odepK. Hanbuuk, 1991.

390.03apaxosa 3.M.-T. Ox0Ta Kak ApeBHAA OTpacab
XO3ANCTBEHHOW AeATe/IbHOCTM UHrywwen. MHrywm B Tpyaax bawupa
Janrata. HaspaHb, 2011.

391.AnHHuK K.f. O6wmit ovepk dayHbl KaBkasa. CtaBpononb:
Tunorpadusa MN'ybepHckoro Mpasnenus, 1910.

392.AuHHuK H.A. 3Bepu Kaskasa. KutoobpasHble 1 KonbiTHblE //
3an. KaBskas. o1a. Pyc. reorp. 0-8a, T. 27, Bbin. 1. Y. 1. Tudnumc.
1910.

393.Oupp A.M. BoxKecTBa 0XOTbl M OXOTHMYMI A3bIK Y KaBKasues //
Tpyab! Xll-ro Cbesaa pyCccKnx ecTecTBOMCNbITaTENEN U Bpayei B
rop. Tudnuce 16-24 noxs 1913 roaa, noa. pea. npea. Cvesga H.O.
Pyaonda u cekpetapsa Cvesga A.P. Nlaitctepa Tpyapl no
Pa3/IMYHBIM CEKUMAM, CneLmanbHo Kacatowmeca KaBkasa, 1916. C.
1-16.

394.Onpp A.M. MaTepuansl ANA U3yHeHUA A3bIKOB U Hapeyuni
aHAo-AnAocKoM rpynnbl. Tudnauc: Tun. KaHu,. HamecTHUKa e. 1.
Ben. Ha Kaskase, 1909.

395. [onrax B.O. NMpuHecHMWe B }KepTBbl 0ONeHel uraHacaH u
sHues // KpaTkue CoobeHuns UHcTuTyTa STHorpadum AH
CCCP. 1960. N 33. C. 74-80.

396.0ynapes C.J1. Oyepk ApeBHew KynbTypbl YeueHo-UHryweTum
(koHey, Il — 1 nonosuHa | Tbicauenetns 4o H.3.). Fpo3HbIi, 1991,
397.EBpasua B ckudCKyto anoxy. PagunoyrnepoaHas u
apxeonoruyeckas xpoHonorusa (nog, peaakuuei .1.3aiiueson,
H.A.BokoseHKo, A.H0.Anekceesa, K.B.YyryHosa, E.M.CkoTT), CM6,
2005.

398.XKunuH M. T. MpeemcTBEHHOCTb U TpaHchOpMaLMK B Pa3BUTUM
KOCTSHOM MHAYCTPUKN BYTOBCKOM KynbTypbl M.: A PAH, 2013. 299
c

399.XunuH M.T. KocTaHas MHAYCTPUA Me30/1MTa IECHOM 30HbI
BocTtouHow EBponbl, YPCC, MockBa. 2001.

400.XmnnuH M.I. KocTAHble HAKOHEYHMKM CTpen B N03gHEM
me3onute BepxHero MosonxbaA. 2011.

401.*unuH M.T. Me3onutuueckme TopGAHNMKOBbIE MAMATHUKM
TBEPCKOro MoBoKbA: Ky/NbTYpHOE cBOEOOpasme u agantaums
HaceneHua. M.: Jlupa, 2006.

402.)XununH M.T. MHOrocnoliHoe me3onuTuyeckoe noceneHne
CaxTblw 14 (no packonkam 1999-2001 rr.). TAC, 2006. Bbin. 6. C.
197-202.

202

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

403.XnnuH M.I. MaMATHUKM Me30aUTa U paHHero HeonuTa
3anagHoi yactv ybHeHckoro TopdsaHuka // ApesHoctu
3anecckoro Kpas: maTepuanbl K MexayHap. KoHo. «KameHHbIl Bek
€BPOMNENCKUX PaBHUH: 06BEKTbI U3 OpraHUYecKMX MaTepUanos n
CTPYKTYPa NOCENEHUI KaK OTpaKeHUe YeNOBEYECKOW KYNbTypbl»,
1-5 niona 1997, Ceprues MNocag, Pea. T. H. ManywwuHa n ap.
Ceprues MNocaa: Ceprneso-locaa. roc. UCT.-XyA0XK. My3eW-
3anosegHukK. C. 164-196.

404.XmunuH M.T. MpupoaHan cpesa v X03anMcTBO Me30/IMTUYECKOTO
HacefneHWA LeHTpa 1 ceBepo-3anaa J1ecHo 30Hbl BocTouHowM
Esponbl. M.: Academia, 2004.

405.®unmnn M.T., Koctbinesa E.J1., YTkuH A.B., SHrosaTtosa A.B.,
MesonnTnyeckme n HeoUTUYECKUE KybTypbl BepxHero
MoBo/mKkbA (N0 maTepmanam ctoaHku MBaHosckoe VII), M.: Hayka,
2002.

406.*KunuH M.T., No3osckuii B.M. U3penusa us Koctu u pora
Me30/IMTUYECKMNX CNoeB CTOAHKMN 3amocTbe 2, Yenosek, agantaums,
KynbTypa, MA PAH, Mocksa, 2008. C. 200-222.

407.3akapbsies A.A. AnbaHus, nucbMeHHOCTb, [larecTtaH //
CoseTckuit [larectaH. 1978. N 4. C. 57-60.

408.30n0T108 K.H. PO/1b OXOTbI M }KMBOTHOBOACTBA B
X03ANCTBEHHOW W3HU HaceneHws [arectaHa B ApeBHoCTH //
MaTtepuanbl no apxeonornun JarectaHa. Maxaukana, 1961. T. Il.
409.3yx6a C. HapogHoe noatuyeckoe TBopyectso // Abxasbl.
Mocksa, 2007.

410.3yx6a C.J1. Mudonorua abxaso-aapIrckux Hapogos. Maiikon,
2007.

411.NBaHeHKoB H.C. FopHble yeyeHup! // KynbTypHO-
3KOHOMMYECKoe nccnepoBaHne YeueHckoro palioHa, HaropHoi
nonocbl Tepckoit obnactu. Tepckuii c6opHUK. Bnagukaskas, 1910.
N7.

412.MNBaHoB M.A. B ropax mexay pp. ApryHom n ®opTtaHroit //
U3Bectna Kaskasckoro otaena Pycckoro reorpaduyeckoro
obuwecrtsa. 1904. T. 17.

413./BaHoB M.A. BepxoBba p. lexn, N3BecTna KaBkasckoro
oTaena Pycckoro reorpaduyeckoro obuwectsa, XV, Tounucu. 1905.
414. WecceH A.A. CeBepo-KaBkasckue cocyabl ©
nsobpaxeHHem oneHsa // Coobuw,. TAMMK. 1930. N 2. C. 17-18.
415.MecceH A.A. XpOHONOMNA KaBKA3CKUX KyNAbTyp 3MNOXM SHEoAUTa
1 6poH3bl // B KH. Tesucbl A0KNa40B Ha naeHyme UMK,
NOCBALLEHHOM UTOraM apXxeoNormMYeckmx nccnesosanunin 1957 r.,
MockBsa. 1958.

416. WnbuHckan B.A. HekoTopble MOTUBbI paHHeCKUbCKoro
3BepuHoro ctuns // Cosetckas apxeonorus. 1965. N 1. C. 86-
107.

417 Mnbacos J1.M. K npobneme ypoHonorumn netpornndpos YeurHum
// Uctopuyeckuin 6lonneteHs. 2021. T. 4. N 1. C. 157-161.
418.Unbacos J1.M. NeTtpornndsl Yeunn. M., 2014.

419.UnbAcos J1.M. TeHn Be4HOCTU. YeueHLbl: apXUTEKTYpPa,
MUCTOpUA, AyXOBHble Tpaauumm. Mocksa, 2004.

420.UnAcos J/1.M. MaTtepuranbHasa KyabTypa YeyeHLeB
(ApeBHeiwmii nepmoa — no3gHee cpeaHesekosbe). Mocksa, 2008.
C. 230-259.

421.Ucaes C.X., Axmapos A.Y., lavaes WN.C.-X. [JaTupoBKa
NaMATHUKOB apXe0IorMMN U apXUTEKYPbI TOPHOW YeuHn meTogom
paguoyrnepoaHoro aHanmsa // Bectuk Akagemun Hayk YeyeHckon
Pecny6amku. 2019. N 4 (47). C. 67-71.

422 .Vcakos M. Apxeonornyeckne namatHMKKM [larectaHa.
MaxauKana, 1966.

423.Nxnnos M.M. (pea.) MaTepuanbHas KyaTypa aBapues,
WHCTUTYT UcTopUm, Asbika 1 intepatypbl um I'. Llagacel,
[HarectaHckuit dunman, AH CCCP, Maxaukana: [larectaHckoe
KHWXKHOEe n3gatenbctso, 1968. C. 204-210.

424 Kaxpan A.M. K uctopun BU3aHTUNCKO-KaBKA3CKUX CBA3EN Ha
py6exe Xl u Xl Bekos // UCTOPUKO-GUNONOTNYECKIIA SKYPHAI.
EpeBaH. 1967. N 11 (36).

425.KaHuseu, B.W1. [larecTaHcKan apxeosormyeckas skcnegmuma 8
1956 1. // Y3 UMAN, T. lll, Maxaukana. 1957.

426.KaHusel, B.1., MapkosuH B.N. HoBble HackanbHble
n3obpaxkeHuna B fonnHe pekn Cynak, [lpeBH1E NaMATHUKM
ceBepo-BocTouHoro Kaskasa // Matepuansi no apxeonoruu. T.VI,
UHCTUTYT nctopuu, Asbika u Jintepatypol um I. Llapgacel,
MaxauKkana, 1977. C. 58-78.

427 .Kapaesa A.MN. O onbKNOPHOM Hacneamm Kapadyaeso-
6ankapckoro Hapoaa. Yepkecck, 1961.

428.Kapaketos M.[. TpaguumoHHble BepoBaHus, Kapavaesupbl,
bankapubl. Mocksa, 2014.

429.KapayaeBo-6ankapckuii GoNbKNOp B AOPEBONOLMOHHBIX
3anucax u nybavkaumax / cocT., Npeauca. u KomMmeHT. A. U.
AnveBoi. Hanbumk: Inbbypc, 1983.

430.Kapnos t0.10. «PoraTble» aepeBAHHble cocyabl 3anagHoro
[arectaHa. KyHcTkamepa: ITHorpad. TeTpaaum, Boin. 12, 1998.
431.Kapnos t0.H0. Apxanuyeckaa cumboamnKa Ha HAAMOTUAbHBIX
namaTtHuKax [arectaHa // KpaTkoe coBepskaHue 40KNa[0B
cpeHea3naTCKo-KaBKa3KMX YTeHUI, anpenb, 1986 r., JleHnHrpaa,
1987.

432.Kapnos 0.10. Axnrut n Bonk: MyKcKue coto3bl B
COUMOKYNbTYPHOM Tpaguumm ropues Kaskasa, CM6., 1996.
433.Kobblyes B.T. Jletonuc rop — Hosoe B aTHOrpaduueckmx u
QHTPONONOrMYECKUX UcCnenoBaHUaAX. MTorn nonesbix paboT
WHcTuTyTa 3THOrpadum B 1972 r., Mockea, 1974.

434.Kobblyes B.M. PacceneHne YeuyeHUEB U UHTYLWEN B CBETE
3THOreHeTUYecKMX NpesaHuii 1 NaMATHUKOB MaTepuanbHoM
Ky/ZIbTypbl. ITHUYECKan uctopus u ponbknop. Mockea, 1977.
435.KoBanes A.A., dpgaHabaatap [. ge Tpaguumm
MCNONb30BaHMA OJIEHHbIX KaMHel MoHronum, KameHHan
CKYNbNTYpa U MeNKaa NNacTMKa ApeBHUX U CPefHEBEKOBbIX
HapogoB Espasuu (Tpyasl CAUMW. Bein. 3). bapHayn: Asbyka,
2007. C. 99-105.

436.KoBanes A.A., PykaBulwHKUKOBa W.B., dpasHabaarap 4.
WHcTuTyT apxeonornv PAH, Mocksa, Poccus; MOHTonbckuii
rocyfapcTBeHHbIN yHuBepcuTeT, YiaaHbaatap, MoHronus,
ONeHHble KaMHM — 3TO NAMATHUKK-KeHoTadbl (Mo maTepuanam
HOBEMLWNX nccnenoBaHuii 8 MoHronuu u Tyse). 2014. C. 41-54.
437.KoBanescKkan B.b. KaBKas — ckudsbl, capmaTbl, anaHbl. MOCKBa,
2005.

438.Ko3eHKoBa B.U. KobaHcKas KynbTypa Ha TeppuTopun YeueHo-
WHryweTtun: AsToped. KaHA. guc., Mocksa, 1969.

439.Ko3eHKoBa B.WN. KobaHcKan Ky/ibTypa. BOCTOUHbIV BapuaHT,
Mocksa, 1978.

440.Ko3zeHKoBa B./. KobaHckas KynbTypa. 3anagHbiii BApUaHT.
Mocksa, 1989.

441 .KoseHkoBa B.N. KynbTypHo-ncTtopuyeckme npoueccbl Ha
CeBepHom KaBKase B anoxy nosaHei 6poH3bl U B paHHEM
enesHom Beke (Y310Bble Npo6aeMbl NPOUCXOKAEHUA U PA3BUTUA
KoBaHCKoM KynbTypbl). Mocksa, 1996.

442.Kokues . CKnenosble COOpYKeHUs ropHoi Ocetum.
Bnaaunkaskas, 1928.

443.KoToB B.A. KybaHCKMWI Typ, €ro 3K0N0TUA U X03ANCTBEHHOE
3HavyeHue // Tp. KaBKkasck. 3anos, sbin. 10. Mocksa, 1968. C. 201-
293.

444. Kotosuy B.M. Apxeonornyeckme pabotbl B ropHOM
[OarectaHa // Matepuansl no apxeosnornu arectana, T. 1,
UHCTUTYT nctopum, asbika n antepatypbl MM, Nam3ara Llagacel,
[HarectaHckuit dunvan, Akagemmm Hayk CCCP. Maxaukana, 1961.
C. 5-26.

445. Kotosuy B.M. [lpeBHeiumne nncaHnLbl FOPHOro
[arectaHa. M.: Hayka, 1976.

446.KotoBuy B.M. ipeBHocTu farectaHa. Maxaykana, 1974.
447.KotoBuy B.M. 3oomopdHble 0bpasbl
OpeBHe3eM/efe/Ib4eCcKoro KyibTa N1040pPOANA B TOPHOM
[LarectaHe // O6paabl U KyNbTbl APEBHETO U CPeAHEBEKOBOTO
HaceneHus JarectaHa. Maxaykana, 1986.

448.KotoBuy B.M. N306pa3zutenbHble 1 GONbKIOPHbIE BepCUn
HEKOTOPbIX APeBHENLLINX MUPONOTUYECKMX CHOKETOB HApPOA0B
[OarecrtaHa // B KH.: VIII KpynHoBCKMe uTeHus (Te3ncbl 40KNa[08).
Hanbuuk, 1978.

449.KoTtosud B.M. UckyccTBO 1 pennrnosHble npeacraBneHuns
paHHe3emefenbyeckmx naemeH ropHoro JarectaHa // B kH.:
dopmbl nepexosa OT NPUCBaNBAIOLLETO XO3AUCTBA K
Npou3BOAALLEMY U OCOBEHHOCTU Pa3BUTUA OBLLECTBEHHOIO CTPOS.
Mocksa, 1974.

450.KoTtosuny B.M. K Bonpocy o gpeBHem 3emnegenum un
cKoToBOACTBE B ropHom [larectaHe // Y3 UMAN. T. IX. Maxaukana,
1961.

ecodag.elpub.ru/ugro/issue/current

203



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

451.KoTtosuny B.M. K onpeageneHunio NCTopuyeckoro mecra
KasAKEHTCKO-XOPOUYOEBCKOW Ky/NbTypbl // B KH. MamATHUKM 3noxu
OpOH3bI M paHHero Kenesa B [arectaHe. Maxaykana, 1978.
452.KotoBuy B.M. HoBble HackanbHble n306paXKeHns ropHoro
[OarecraHa // AO — 1968, Mocksa, 1969.

453.KoTtoBuy B.M. O BpemeHu 1 NyTAX LUIMPOKOTO
pacnpocTpaHeHus xenesa Ha CesepHom Kaskase // U3s.
CKHUBLL, obuwecTs, Haykun. PoctoBHa-[oHy, 1978. N 3.
454.KotoBuy B.M. O HeKoTOpbIX BEPOBAHMAX
paHHe3emneaenbyeckoro Hacenenus [larecrana // ApesHue u
CcpeAHeBeKOBble apxeonormyeckme NamAaTHUKK [larectaHa.
Maxaukana, 1980. C. 28, 32-33.

455.KotoBny B.M. O HeKOTOpbIX 0COBEHHOCTAX pacceseHns u
couManbHoro ycTpoiictea HaceneHus flarectaHa B anbaHCcKuit n
paHHecpeanoBeKoBbIvi nepuogpl // B KH.: MaTepuansl ceccuu,
NOCBALLEHHOW UTOram 3KCNeANLMOHHbIX UCCNeA0BaHUI B
[OarectaHe B 1973-1975 rr. (Tesncbl). Maxaykana, 1976.
456.KotoBn4 B.M. 06 UCTOpUYECKOM MeCTe KasKenTCKo-
XOPOUYOEBCKOM Ky/bTypbl // B KH.: Te3uncbl JOK1aA08,
NOCBALLLEHHbIX UTOFaM NONEBbIX aPXEONOTUYECKUX UCCAef0BaHUM
B 1970 r. 8 CCCP, Apxeonoruyeckume cekuum (4ononaHuT, BbiMn.).
Téunucu, 1971.

457.Kotosny B.M. O6pas 6ormHu-maTepu B APEBHUX NUCAHMLAX
ropHoro [larectaHa u HekoTopble Napannenu emy 8 mubonoruu u
donbkope // B KH. PONbKIOP U UCTOPUYECKAS AEACTBUTENBHOCT.
Te3ucol goknagos. Maxauykana, 1976.

458.KoTtoBuy B.M. O6pa3 6oxkecTBa N1040pPOAMA B UCKYCCTBE
paHHe3emneaenbyeckux naemeH [arecrtaHa // B kH. MATbie
KpynHoBcKue uTeHus no apxeonorumn CesepHoro KaBKkasa (Te3ucobl
AoKknagos). Maxaukana, 1975.

459.KoTtoBuy B.M. O6pas BcagHMKA B APEBHUX MUCAHULLAX FOPHOTO
[arectaHa // B kH.: Apxeonorus CesepHoro Kaskasa: VI
KpynHoBckue uteHua B KpacHopape. Mocksa. 1976.

460.KotoBuy B.M. OnbIT KNaccuouKaumm ApeBHUX NUCAHUL,
lopHoro [larectaHa. B kH.: [lpeBHocTu [larectaHa. Maxaykana,
1974. C. 32-41.

461.Kotosmy B.M. OCHOBHbI€e 3Tanbl COLNANIbHO-3KOHOMUYECKOTO
pa3BUTUA paHHe3eM/IeAeNbYecKkoro Hacenerus JarectaHa // B KH.:
®opmbl Nepexosa OT NPUCBAMBAIOLLETO XO3AMCTBA K
npov3BoAALLEMY M OCOBEHHOCTU Pa3BUTUA ODLLLECTBEHHOTO CTPOA.
Mocksa, 1974.

462.KotoBuy B.M. MaHTEOH aHTpono- 1 300MopdHbIX 06pa3os B
MAEO0N0TUYECKUX NPeaCcTaBNeHNAX APEBHUX 3emneaenbLes
ropHoro [arectaHa, P® UHCTUTYT uctopum, apxeonormm n
aTHorpadum. @. 3, On. 3, A. 469, n.38, JleHuHrpag, 1977.
463.KotoBuy B.M. MNepBble UTOrM U3y4eHUsa APeBHUX PUCOBAHHbIX
HacKa/ibHbIX 306paxeHnit B ropHom JarectaHe // |l Teaucobl
[AOKNAA0B, NOCBALLLEHHbIE UTOraM NoJIEBbIX APXE0I0TMYECKUX
nccneposaHuii 8 1970 r. 8 CCCP (Apxeoniornyeckan cekums).
Téunucu. 1971.

464. Kotosuy B.M. Pe3ynbTaTbl NONCKOB APEBHUX HAaCKabHbIX
nsobpaxeHunit B laxagaeBckom paiioHe [JarectaHa //
MaTepuanbl ceccuu, NOCBALWEHHON UTOraM SKCNeAULMOHHbIX
nccnenosaHHuii B [larectaHe B8 1976-1977 rr. (Te3auco!
Aoknagos). Maxaukana, 1978.

465.KotoBny B.M. Cneapbl TOTEMUYECKUX BEPOBAHUI B APEBHUX
1M306pasnTenibHbIX NamaTHUKax Jarectana // Il Mudonorus
Hapopos [larectaHa. Maxaykana, 1984. C. 12-20.

466.KotoBuy B.M., MapkosuH B.U., XexHesa T.[. peBHue n
COBPeMeHHble apeasibl AUKUX KOMbITHbIX HAa TEPPUTOPUK
[LarecraHa // Matepuanbl no apxeonorum flarectaHa. Maxaukana,
1973.T.3.

467. Kotosuy B.M., MyHuaes P.M, MNytnHcesa H.A.
HekoTopble gaHHble 0 cpefHEBEKOBbIX MAMATHUKAX FOPHOro
[LarectaHa // MaTtepuansl no apxeonoruu [arectaHa.
Maxaukana, 1961.

468.KpuBurLKIMiA B.B. PennrnosHole npeactaBieHna HaceeHns
CeBepHoro Kaskasa B anoxy nosaHel 6poH3bl U paHHero xenesa
Nno NamAaTHUKaM NPUKNaAHOro uckyccrea. CMé., 2012,
469.KpuwTona A.E. JarectaH B XlIl — Hauane XV 8. Mocksa, 2007.
470.Kpyrnos A.lN. CeBepo-BocTouHblit KaBkas Bo lI-l Tbicauenetum
00 H. 3. (Teauckl KaHg,. auc.), KCMUMK, T. X1, MockBa, 1946.
471.Kpyrnos A.M. CeBepo-BocTouHbili KaBkas Bo |-l Teicauenetuax
00 H.3. MUA, N 68, MockBa-/leHnHrpag, 1958.

472.KpynHos E.N. Tpy3unHcKuit xpam “Txaba-Epabl” Ha
CesepHom Kaskase, KC UMMK, Bbin.XV, 1947.

473.KpynHos E.N. K Bonpocy 0 XxpoHO0rMn KOBaHCKOM KynbTypbl,
Y3 KHUW, T. |., Hanbuuk, 1946.

474 KpynHos E.N. O noxogax ckuoos yepes KaBKas. B KH.
Bonpocbl ckudo-capmaTtckoit apxeosnorumn, Mocksa, 1954.
475.KpynHos E.N. O npoucxoxaeHUn n atmposke KOBaHCKoOM
KynbTypbl // CA. 1957. N 1.

476.KpynHos E.N. O6 yTOYHEHHOW AaTMpOBKe U NepuoamsaLmm
KobaHcKow KynbTypbl // CA. 1969. N 1.

477 KpynHos E.N. CpegHeBekoBasa UHrywetua. M.: Hayka, 1971.
208 c.

478.Ky3Heuos B.A. Ananua 8 X-XIlI 8B. OpaxoHunkungse, 1971.
479.Ky3Heuos B.A. 3oa4ectBo peoganbHol AnaHuu.
OpaoHukmaze, 1977.

480.Ky3Heuos B.A. MeTpornimdbl U3 OKpecTHOCTe KapadaescKa //
BecTHWx BnagmKkaBKaskoro Hay4Horo ueHTpa. 2005. T. 5. N 3. C. 17-
21.

481.Ky3HeuoBa B.A. Pekom, Hy3an n Llapa3oHTa. BnagukaBkas,
1970.

482.KynakoBckuii KO.A. XpucTuaHCTBO y anaH // BusaHTuinckuin
BpemeHHuK. CM6, 1898. T. 5.

483.KyHbyTTaes P.M. K nctopuu nsyyeHma nepsobbITHOro
nckyccrtea B [larectane // BectHuk ATMHX. C6OpHMK HayuHbIX
Tpyaos. Boin. Xlll, Maxaukana, 2008. C. 132-148.

484.Naspos J1.1. loncnamckune BepoBaHUA agpblrenues u
KabapauHues // UccnegoBaHua U maTepuans No BONpocam
nepBobbITHLIX PeIUrMo3HbIX BepoBaHuii. Mocksa, 1959.
485.1aBpos J1.1., Apxeonornyeckme passekn B BEpPXOBbAX
Camypa // Matepuanbl no apxeonorum [larectaHa. Maxaukana,
1959.T.I. C. 175-181.

486./1aBposa /1./1., KoseHKoBa B./. BOCTOYHbI BapuaHT
KOBaNCKOW KyNbTypbl B CBETE NOCAEAHUX apPXEONOTNYECKUX
nccnefoBaHuii // B KH. MamMATHUKM 3M0XM BPOH3bI M paHHEro
»Kenesa B [larectaHe. Maxaukana, 1978.

487.N1oxKknH M.H. KameHHana antapHaa nperpaga xpama N1
Wnbuyesckoro ropoguwa XlI- XlIl 8. B OTpagHEHCKOM paitoHe
KpacHogapckoro kpas // Il MesayHapoZaHbliA CMMMNO3MYM Mo
rpy3vHCKoMmy uckycctsy. Téunucu, 1977.

488./lyryes C.A. AxBaxupl. XIX —Hayano XX B.: UcTopuko-
3THorpaduyeckoe uccneposaHune. Maxaukana. 2008. 385 c.
489.71yryes C.A. Axaxupl. XIX Hay. XX B.: UcTopuKo-
aTHorpaduueckoe nccneposaHme. 1985, PO UNA3J, Maxaukana.
®.3,0n. 3, . 618.

490./1yryes C.A. Aupoiiubl (Lesbl): UcTopuko-aTHorpaduyeckoe
nccneposaHme (XIX- Hau; XX B.), PO MMAD, . 3, 0n. 3, 4. 671.
1987.

491.lyryes C.A. KapatuHupl. XIX Hau. XX B.: UcTopumKo-
aTHorpaduyeckoe nccnegosanue, PO UMA3, d.3. 0n.3, 4.733.
1991.

492.lyryes C.A., Maromepos [1.M. bexkTuHubl. XIX — Hayano XX B.:
UcTopuko-sTHorpadmueckoe nccneposaHune. Maxaukana. 1994.
493./lyryes C.A., Maromegos A.M. Angoiiupl (Lesbl), XIX — Hayano
XX B.: UcTopuKo-aTHOrpaduueckoe nccnegosaHune. Maxadkana.
2000. 103 c.

494. JNlyHuH B. ®parmeHT apxanyeckoin Kepammnkm c
KusutupmHckoro ropoamia, opHaMeHTUPOBaHHOW
cBacTM4Yeckumu ysopamu // 3anuckun Cesepo-Kaskasck.
KpaeBoro obLecTsa apxeonorum, uctopum n sTHorpaduu. Ku. |
(Tom Ill), BbIN. |, POCTOB-Ha-AoHY, 1927. C. 23-26.
495.Maromapos B.1. O KOCMOTroHMYECKNX MOTUBAX B
cpeaHeBeKoBbIX NeTpornndax YeyeHues U uHryweii // Tesucol
A0KNafos IV KpYNHOBCKMX YTEHWIA NO apxeosnorun Kaskasa.
OppaxoHuknase, 1974.

496.Maromagos U.[1. MaTepuanbl N0 N3y4eHUIO UCTOPUKO-
KynbTypHOro Hacneama CesepHoro KaBkasa. Boin. VI,
KpynHoBckue uteHuna,1971-2008, 2001. C. 79, 95, 135.
497.Maromegos [1.M. K Bonpocy 0 NpOHUKHOBEHUMU
XPUCTMAHCTBA B ropHbIii [arectaH // MaTtepuansl ceccum,
NOCBALLEHHON UTOramM 3KCNeAMLMOHHbIX UCCNef0BaHUN B
[JarectaHe. Te3. goknagos, Maxaukana, 1978. C. 35-36.
498.Maromenos K. KpaTKuit UCTOPUYECKMIA OYEpK O Le3ax.
MaxauKkana, 1994.

204

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

499.MaromepoB M.I. PaHHecpegHeBeKoBble LiepKBu BepxHero
Yupiopra // Cosetckas apxeonorus. 1979. N 3.

500.Maromepos M-P.-[1., Axmeznos 3.A., AposeHko t0.A.,
Hacpynaes H.U. Be3oapoBsblit Ko3en B [larecTaHe: NONynAUUOHHan
opraHusauma u ocobeHHocTH akonorun. M.: ToBapuLLecTBo
HayuHbIX u3ganuii KMK, 2014.

501.Maromenos M-P.[., Axmepgos 3.T., AposeHko t0.A.
[larectaHckuii Typ (NONyAALMOHHbBIE U TPOPUUECKME acneKTbl
akonoruu). M.: Hayka, 2001.

502.Maromepnos P.I'. TMHUYMHCKaA KynbTypa: Nopbl JarectaHa u
YeuHu B anoxy cpeaHen 6poH3bl. Maxaukana: Uspatenbcreo AHLL
PAH, 1998.

503.MarometoB A.X. KyabTypa 1 6bIT OCETUHCKOTO Hapoaa.
OpaKoHnknaze, 1968.

504.MapaeBa 3.A. BaitHaxckaa mudonorus // dTHorpaduyeckoe
o0603peHune. 1992. N 3.

505.MankoHayes X.X. [JpeBHAs neceHHasn Ky/abTypa H6ankapues u
Kapavaesues. Hanbumk, 1990.

506.MankoHayes X.X. 06psaaoBo-mudonornyeckas noasms
6ankapues v Kapadaesues. Hanbumk, 1996.

507.MankoHgyes X.X. OXoTHWU4mMi mud 1 noasua bankapues u
KapadaeBsueB (3ameTku) // AKTyanbHble BONPOCbl KabapanHO-
6ankapckoit GONbKAOPUCTUKM U NUTepaTypoBeaeHUA. HanbumK,
1986.

508.MammaeB M.M. O HEKOTOPbIX MUPONOrUYECKUX U
boNKNOpHBbIX 06pasax B cpeJHEBEKOBOM [,eKOPaTUBHO-
npuknagHom uckyccrtee [arectaHa // Mudonorusa u
BepoBaHMA HapoaoB JarectaHa. Maxaukana, 1988.

509. Mammaes M.M. O XpUCTUAHCKMUX CUMBONAX U CIOXKETax B
cpeAHeBEeKOBOM AeKOPaTUBHO-NPUKNAAHOM UCKYCCTBE

[arecTtaHa. [larectaHckoe UcKyccTBo3HaHue. Maxaukana, 1976.

510.Mammaes M.M., Mupkues .M. N3yyeHne namAaTHUKOB
KaMHepes3Horo Uckycctea 1 apabekoit anurpadmkm XIlI-XX es. //
BectHuk MA3. 2009. N 4. C. 120-147.

511.MapkoBuH B.W. (pea.) Apxeonorus, Inoxa bpoHsbl KaBkasa u
CpepHeit A3um: PaHHAR 1 cpeaHaa 6poH3a Kaskasa. M.: Hayka,
1994. C. 287-333.

512.MapkoBuH B.U. Apxeonormyeckne NnamaTHUKKU B palioHe cen.
Kanuyrait, arectaHckoi ACCP // CoeTckasn apxeosnorusa. 1954, T.
XX. C. 324-342.

513.MapkosuH B.U. Apxeonornyeckme passefKm B BOCTOYHbIX
paitoHax Yeunu // KCMA. 1963. Bbin. 93.

514.MapkosuH B.U. B cTpaHe BaliHaxoB. Mocksa, 1969.
515.MapkosuH B.U. B ywenbsax ApryHa n ®opTtaHru. Mocksa,
1965.

516.MapkosuH B.W. arectaH 1 ropHasa YeuyHana B ApeBHOCTH
(KaskeHTCcKo-XopouoBckaya Kyabtypa) // MUA. 1969. N 122.
517.MapkosuH B.WN. larectaHckue pesHble ctenbl // CoobuieHmna
locypapcrteeHHoro Mysen uckyccts Hapogos Boctoka. T. V.
Mocksa, 1972. C. 23-24.

518.MapkosuH M.U. lonbmeHbl 3anagHoro Kaskasa //
Apxeonoruvs. Inoxa 6poH3bl KaBkasa n CpegHeit A3un: PaHHAA 1
cpepHnan 6poHsa Kaskasa. M.: Hayka, 1994. C. 220-353.

519.MapkoBuH B.WU. lpeBHME M306parkeHMs Ha CKaiax B palioHe T.

ByiHakcka // MAL. Maxaukana, 1961. T. 1. 124 c.

520.MapkoBuH B.WN. 3ameTkn 06 NHrywKoit apxutektype // KCUA.
Mocksa, 1982. Bbin. 172.

521.MapkosuH B.N. K Bonpocy 0 A3bluecTBe U XPUCTUAHCTBE B
BepoBaHHAX ropues Kaskasa // BectHuk KBHMW. Hanbumk, 1972.
Bbin. 6.

522.MapkosuH B.U. K meToanke nsyyeHma cMbicnosoro
cofiepaHuna cpeaHeBeKoBbIx neTporavpos CesepHoro Kaskasa
// B KH. MeToauKa UccnefoBaHUA U MHTepRpeTaLus
apxeosiornyecknx matepuanos CesepHoro Kaskasa.
OpaxoHnkunase, 1988. C. 102-123.

523.MapkoBuH B./. KameHHasa netonucb cTpaHbl BaiHaXoB.
MamMATHUKM apXMTEKTYpbl M UCKycCTBa YeuHun n UHrywetumn. M.:
Pycckan KHura, 1994,

524.MapKkoBuH B.WN. KaskeHTcKo-XapayoeBcKas KyabTypa //
Apxeonorus. 3noxa bpoH3sbl KaBkasa u CpegHeit A3un: PaHHAA 1
cpepHan 6poH3a Kaskasa. M.: Hayka, 1994. C. 334-355.
525.MapkoBuH B.WU. KynbToBas nnactuka Kaskasa // B kH.: Hosoe
B apxeonorum CesepHoro KaBka3sa. MockBa, 1986.

526.MapkosuH B.U. KynbTypa nnemeH CesepHoro KaBkasa B anoxy
6poH3bl (Il Thic. 40 H.3.) // MUA. Mocksa. 1960, N 93.
527.MapkosuH B./. MeToamKe ycTaHOBAEHMA XPOHONOTUM
HacKanbHbIX M306paXKeHit N0 reoNorMYecKUM AaHHbIM //
Mpo6nembl apxeonoruun Ypana n Cubmpu. Mockea, 1973.
528.MapkoBuH B.WU. HackanbHMe M306parkeHns B Npearopbax
Cesepo-BoctouHoro [arectaHa // CoseTckaa Apxeosiorus. M.:
Akagemua Hayk, 1958. N 1. C. 147-162.

529.MapkoBuH B.WN. HackanbHble n3obpaxeHus 8 larectaHe //
MN3BecTua BcecotosHoro reorpaduyeckoro obuectsa. 1953. T. 85.
Bbin. 2. C. 209-212.

530.MapkoBuH B.WU. HackanbHble n306paxeHna npearopui
[JarectaHa. M.: Hayka, 2006.

531.MapkoBuH B.WU. HackanbHble n3obpaxkeHna CesepHoro
KaBKasa 1 HeKoToKble npobaembl B UX n3yyeHus (ouepku) //
MamATHMKK apxeonoru n gpesHero uckycctsa Espasmn. M.: Hayka,
1992.

532.MapkoBuH B.U. HoBble maTepuansl no apxeonornn CesepHon
Ocetun n YeueHo-UnryweTmm // KCUA. 1964. Bbin. 98.
533.MapkoBuH B./. O BOSHMKHOBEHMM CK/IEMNOBbIX MOCTPOEK Ha
CesepHom KaBkase // Bonpocbl apeBHeit 1 cpeHeBeKOBOM
apxeosiorumn BoctouHoli EBponbl. MockBa, 1978.

534.MapkoBuH B.N. O kocmonnyecknx moTnsax B cpegHEeBEKOBbIX
netporandax YeueHues UHryweit // Teaucol goknagos IV
KpynHOBCKMX YTeHWit no apxeonorumn Kaskasa. OpAKOHUKMA3e,
1974.

535.MapkosuH B.U. O npoucxoxaeHns CeBepoKaBKa3Kon
KynbTypbl // CoBeTtckasn apxeosnorus. 1959. N 1.

536.MapkoBuH B.N. O XpuctmaHusaumm ropues n cesepo-
BOCTOYHOro KaBKkasa u xpame [atyHa B JarectaHe //
XypoxkecTBeHHanA Ky/abTypa cpeaHeBeKkoBoro [arectaHa.
Maxaukana, 1987.

537.MapkoBuH B./. O xpoHONOrMYEeCKUX rpymnnax HacKaibHbIX
n3obpaskeHnii B CeBepHoit yactu [larectana // Npobaembl
M3y4YeHUA HacKaibHbIX n3obpaxeHna 8 CCCP. UHcTUTYT
apxeonormum CCCP. Mocksa, 1990. C. 64-90.

538. MapKoBuH B.U. MamATHMKM 3044ecTBa B rOpHOMN YeuHe
(no maTepuanam nccnegosanuin 1957-1965 rr.) // B kH.:
CeBepHblii KaBKas B ApeBHOCTU U cpegHUe Beka. Mocksa,
1980.

539.MapkosuH B.U. MamMATHMKM UCKYCCTBA M KYyNbTYpbl APEBHEr0
KaBkasa // CoseTckas aTHonorusa. 1970. N 3.

540.MapkosuH B.W. Metpornndsl YeyeHo-UHrywetun // Npupoaa.
Mocksa, 1978. N 2. C. 154-156.

541.MapkosuH B.N. CeBepoKaBKa3CKan KyNbTypHO-UCTOPUYECKan
obwHocTb // Apxeonorus. dnoxa 6poH3bl KaBkasa u CpegHeit
A3uu. PaHHAA 1 cpeaHnaa 6poH3a KaBkasa. Mocksa, 1997.
542.MapkoBuH B.1. CpegHeBeKkoBble HacKaNbHble N306paXkeHns B
ayne Kymbiw // Bonpocsbl cpeaHEBEKOBOM UCTOPUU HAaPOAOB
KapauaeBo-Yepkeccun. Yepkecck, 1979.

543.MapkosuH B.N. CpegHeBekosble YeyeHckne n UHrywckue
netpornudsl // Matepuasbl ceccum, NOCBALLEHHOW UTOoram
apXeoNornyecknx u sTHorpaduuecnnx nccneaoBaHHuin 1964 ropa
B CCCP. Te3ucol goknagos, ANAH, baky, 1965.

544.MapkosuH B.N. YeueHckune cpegHeBeKoBble NaMATHUKK B
BEPXOBbAX P. YaHTbl-ApryHa // [peBHocTn YeueHo-UHrywetuu.
Mocksa, 1963.

545.MapkosuH B.N., MyH4yaes P.M. Apxeonorua YeyeHo-
MHrylweTumn B cBeTe HOBEMLWUX UCCNeA0BaHuMi // KpaTkue
co0bLLEeHMA UHCTUTYTa apxeonorun. Mocksa, 1965. Bbin. 100.
546.MapkoBuH B.U., MyHuaes P.M. KaBKka3: Ouepku gpeBHel un
cpegHeBeKOBOM UCTOPUU U KynbTypbl. MockBa, 2003.
547.MapkosuH B.U., MyHuaes P.M. HeonuTuuyeckas ctoaHKa 6113
r. ByiHakcka // KCMMMK. Mocksa. 1957. N 67.

548.MapkoBuH M.W. balleHHaa apxMTEKTypa 1 ee AeKop —
HEOTCEHUMbIW UCTOYHUK U3YYEHUA KyNbTypbl YeyeHues u UHryweii
// KynbTypa YeuHun: Uctopusa n coBpemeHHble npobiemsl. MocKBa,
2006.

549.Mapp H.A. ®pako-apmaHckuii Sabadios-asvat n ceaHckoe
60skecTBO 0xoTbl // U3BecTms MmnepaTopckoit Akagemum Hayk, VI
cepua. T. VI, N 13. CaHkr-MNeTtepbypr. 1912.

550.MaTtepuanbHas KynbTypa asapues / M.M. Uxunos (oT8. pea,).
Maxaukana: MMAN Oar®AH CCCP, 1967. 305 c.

ecodag.elpub.ru/ugro/issue/current

205



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

551.Maxmygosa 3.M., Cedepbekos P.WU. K Bonpocy o Kputepuax
Knaccudukaumm mndonormyeckmx nepcoHakei Hapogos
[Larecrana // VIl KoHrpecc aTHorpados 1 aHTponosioros Poccum:
Te3ucbl goknasos. CaHKT-MeTepbypr, 28 ntoHa-2 ntona 2005 r.,
cne.

552.MaxopTbix C.B. Cknudbl Ha CeBepHom Kaskase. Kues, 1991.
553.Merpenunase W.B. Apxeonornueckue Haxoaku 8 Aunao //
CoseTtckan Apxeonorus. 1961. T. XVI. C. 281-291.
554.MenuKkceT-6ek J1.M. Penbedbl pyku Ha NamaTHUKax
maTepuasHom KynbTypbl deoganbHoi [pysumn // Matepuan no
aTHorpaduu rpysun. Boin. IX, Teunucu, 1957.

555.MenuKwsunm .A. Ouepku uctopum Mpysun. Téunmcu.
1989.T.1.46c.

556.MelwaHukos W.WU. 3akaBkasckue netpornndobl. baky,
O6wecTBO M3yyeHunn AsepbaiigxkaHa, 1927. N 4.
557.MeuwaHnHos U.U. 3mes n cobaKka Ha BeleBbIX NaMATHUKAX
apxeunyeckoro Kaskasa // 3anucku konnerun soctokoseaos. T. |,
NeHwnHrpag, 1925.

558.Musues N.M. CpegHeBeKoBble 6allHM U cknenbl Bankapuu n
Kapauas. Hanbuuk, 1970.

559.Munnep A.A. 10 net pabotbl TAMMK B CeBepo-KaBKasckom
Kpae. TAUMK (FocydapcmeeHHas akademus ucmopuu
mamepuasnsHol Kyaemypsi). 1932. N 9-10.

560.Munnep A.A. fipesHne popmbl B MaTEPUANbHOM KybType
coBpeMeHHOoro HaceneHus [arecrana // Matepuanbl no
sTHorpaduu. T. IV, Bbin. 1. NleHuHrpag, 1927. C. 15-76.
561.Munnep A.A. U3 noesaku no Abxasuu 8 1907 r. // MaTepuansl
no atHorpadum Poccun. T. 1, U3paHue sTHorpaduyeckoro otaena
Pycckoro my3ses Mmnepatopa Anekcangpa lll, C. Metep6ypr, 1910.
C. 61-80.

562.Munnep A.A. U3obparkeHne cobak B apeBHOCTAX KaBKasa.
M36. PoccuiicKOM akafeMmMmn UCTOPUM, MaTEPUANbPON KyNbTypbl.
1922, T. 1. 22 c.

563.Munnep A.A. KpaTkuii oueT o paboTtax CeBepo-KaBkasoi
aKkcneamummn Akagemun 8 1925 // Ussectna PAUMK. T. IV.
NeHwnHrpaga, 1925.

564.Munnep B.®. Tepckan obnacTb: Apxeonornyeckme sKCKypcumn
Bces. Munnepa // Matepuansi no apxeonoruv Kaskasa
cobpaHHble sKkcneauuMaMmn MMnepaTopckaro MOCKOBCKaro
apxeonoruyeckaro obLecTsa, CHapAXKeHHbIMM Ha Bbicoyalille
[ApOBaHHbIA cpeacTsa. Boin. |, Mocksa, 1888. C. 2-36.
565.MuprmaHoB B.b. K knaccuouKkaumm naneonmTmyecknx
n306pakeHunii, oT muda K nutepatype. Mocksa, 1993.
566.Mwuxaiinosa H.P. ObpafoBuMit acneKT Ky/ibTa 01eHA No
maTtepmanam apxeosorMyeckmnx namaTHUKos Espasum // B KH.
C.H. Bubukos 1 nepBobbiTHaA apxeonorua. MHCTUTYT uctopmm
MaTepuanbHOW KyAbTypbl. Poccuiickan akagemma Hayk 1
WNHCTUYT apxeonorum, HauMoHaibHaa akagemmna HayK YKpauHbl.
CaHkT-MeTtepbypr, 2019. C. 271-277.

567.Muxaiinosa H.P. 3THorpaduueckme n apxeonornyeckune
CBMAETE/IbCTBA Ky/ibTa OJ1eHs Y Hapogos EBpasun //
Apxeonorus, aTHorpadua n aHTpononorua Espasuu.
568.MoBuaH I'.fl. 3 apxUTEeKTYpHOro Hacneama aBapcKkoro Hapoaa
// CoBetckas 3THorpadums. 1947. N 4. C. 186-208.

569.MosuaH I'.fl. KameHb 1 aepeBo B CTapMHHOM xunauuie Asapum
// Cosetckas ITHorpadums. 1969. N 3.

570.MosuaH I.fl. Komnosuums n 06pas B gpeBHeNLLInX
APXMTEKTYPHbIX NamaTHMKax Asapuu // 3oadectso [arecraHa.
MaxauKana, 1974.

571.MosuaH I'.A. Coumonornyeckan xapakTepnctnka ctaporo
aBapCcKoro xunuwwa // Kaskas. atHorpad. cb. Bbin. 5, MocKBa,
1972.

572.MosuaH I.fl. Ctapblii ABapckuii gom (B ropax u ero cyapba) no
maTepuanam aBTopckux obcnegosaHum 1945-1964. M.: AMK
Mpecc, 2001.

573.MonoauH B.U., Ebpemosa H.C. K Bonpocy 06 0bpagax
OXOTHWUYEl MarMm HaceneHna ropHoro AnTas B 3NOXy PaHHEro
)enesa: no matepuanam ceatunnwa Kyuyepna-u, npobnemsl
apxeonoruu, asTHorpadum, aHtpononoruv Cubmpwm u
conpeaenbHbIX TeppTTopuin: MaTepuan B rofg0oBoOM MTOroBoi
ceccun HAS CO PAH. 1997, T. 3. C. 233-238.

574.Mysyxoes M.B. U3 uctopmm asbiyectsa BaiiHaxoBs (MaHTeoH
60)KecTB B No3gHeM cpefHeBekoBbe) // CoBeTckas STHorpadus.
1985. N 2. C. 99-110.

575.My:kyxoeB M.b. CpegHeBekoBasa maTepuanbHas KyabTypa
ropHoi UHrywetum (XIIl = XVII 88.). Fpo3HbIin, 1977.

576.MyHuaes P.M. JpeBHeliwan KynbTypa CeBepo-BocToyHoro
Kaska3sa // MUA. Mocksa. 1961. N 100.

577.MyHuaes P.M. K nctopumn apxeonormyeckoro nsyyeHusa
[LarecraHa // Matepuanbl no apxeonoruu farectana, T. |, UHCTUTYT
MUCTOPUMN, A3bIKa U INTepaTypbl UM Mam3aTa Llagacel, arectaHcKui
dunman Akagemnum Hayk, CCCP, 1959. C. 9-20.

578.MyH4aeB P.M. MamMATHUKM MAKOMNCKOM KyNbTypbl B YeueHo-
MHrywetun // Cosetckan Apxeonorus. 1962. N 3.

579.Mypagosa ®.M., Pyctamos [.H. Metporandsbl MobycraHa.
Baky, 2003.

580.Mycaes T.A. CeMaHTMKa Ky/IbTOBbIX M306paXKeHUI B ApeBHeN
1 CpegHeBeKOBOM KyNbType ropHoro [larectaHa : asto-ped. aucc.
KaHA. UCT. HayK. Maxaykana, 2004.

581.Mycaes T.A., MycaeBa H.®. CemaHTMKa Ky/bTOBbIX
1M306parkeHunit B ApeBHEl U CpeaHEeBEKOBOI KyAbType ropHOro
[arectaHa. Maxaukana, 2012.

582. Hukonbckas 3.A. M3 uctopun aBapckoro xunmia //
CoBeTckan dTHorpaduma. 1947. T. 2. C. 157-162.
583.Hukonbckas 3.A. PennrmosHble npeacTaBneHua
3emesenbyeckue 0bpaabl aapues (K Bonpocy o CMHKpeTusme
pPeNMr1osHbIX BepOBaHWit aBapLes) // Bonpockl UCTOPMM pennrum
n atemsama. Mocksa, 1959. Boin. 7. C. 314-327.

584.Hosropoaosa 3.A. OfleHHble KAMHU U HEKOTOPble BOMPOCHI
ApesHel uctopmm MoHronmmn, ONOH YACbIH MOHTONY 3PA3MTHUNH
Il ux xypan, botb |, Ynaanbaarap, 1973. C. 385-388.
585.0neHb-conHue, Mup-ugen, C. 221-229.

586.0mapos LU.U., Cedepbekos P.U. JemoHbl Hapoaos [larectaHa
(TMnonoruyeckan knaccuomkauma) // Nasposckue
(cpepHeasnaTcko-KaBKasckue) uteHns 2000-2001 rr.: KpaTkoe
copeprkaHue aoknagos. CM6., 2002.

587.0ptabaesa P.A. Kapayaeso-6anKkapckas OXOTHUYbA N033mA //
Bonpocbl ponbKkaopa Hapoaos Kapayaeso-Yepkecun. Yepkecck,
1983.

588.0pTabaesa P.A. KapayaeBo-6ankapckme HapoaHble NecHu:
TpaguumoHHoe Hacneame. Yepkecck, 1977. 150 c.
589.01knagHuKoB A.MN. [lpeBHeNLwNe HacKanbHUE M306parkeHns
cesepHoit Asum // CoseTckan apxeonorua. 1949. N 11. C. 155-170.
590.0TknagHunKoB A.M. OneHnit KameHb ¢ peku Usonru //
Cosertckan Apxeonorusa. 1954. N 19.

591.0TknagHuKkoB A.M. OneHbu 3010Tble pora. Pacckasbl 06 oxoTe
33 HaCKaNbHbIMM pucyHKamu. J1.-M.: UckyccTtso, 1964.
592.0tknagHukoB A.MM. NMetpornmdbbl MoHronuu. JleHunrpag, 1981.
593.0T1knagHuKoB A.l., 3anopoxckan B.T. JleHckue nucuubl:
HackanbHble pUCyHKM y aepeBHU LUnwknHo. M.-J1.: U3paTtenbcTBo
Akagemusa Hayk CCCP, 1959.

594.0T1knagHukos A.lN., MBaHoBMY M.A. CoKkpoBuLLa TOMCKMX
nucaHuy,. Mockea, 1972.

595.04epK COBPeMEHHOro NoaoXKeHna AMaoes (No matepuanam
3THOJIOTMYECKOM PeKOrHOCUMPOBKK 1926 1. A.l. faHunuHa, K.T.
Hanunnunoin, J1.9. KapyHosckolit). C. Metepbyprckuii duamnan
Apxusa PAH, ®. 135. On. 2.

596.MaHapurHa O.A. CUMBONIMKa KpecTa 1 ee OTpa*KeHue B
sTHorpaduyeckoit Hayke // Apxeonorusa u atHorpadpusa CesepHoro
KaBkasa. KpacHogap, 1998.

597.Mepdunbesa /1.A. 06 ocobeHHoCTAX ynoTpebneHus
cpeaHeBeKoBbix netpornndos Ha CesepHom Kaskase // MeToaunka
MUccnenoBaHUA U MHTEPNPETaL WA apXeonornyeckmx maTtepmanos
CesepHoro KaBkasa. OpakoHukmase, 1988.

598.Mukynb M.N. 3noxa paHHero »enesa B [larectaHe.
Maxaukana, 1967. Peu,: B. b. BuHorpagos // CoseTckan
apxeosiorna. 1969. N 2. C. 288-291.

599.Mnae.a 3.K. Heboxkutenb ApcaTv — nepBoHavanbHbIi
Bnafeneu caupenu Auamasa // V Bcepoccuiickne Munneposckue
yTeHus (MaTepuanbl Hay4HON KoHdepeHummn 20-22 okTAbpa 2016
r.): cbopHuK cTaTeit. Bnagukaskas, 2016.

600.MnaeBa 3.K. OxoTHMXM 6oxkecTBa M 06blyan KaBkasa:
MNapennanu c ocetuHamn. HaptamoHrae, T. Xll, H1, COUTCUA num. B.
W. Abaesa, BHL, PAH, Bnagukaskas, 2007. C. 189-204.

601.Mnakca C.A. BaaropofHblii oneHb. PeikMe No3BOHOYHbIE
MBOTHble 3anoBeaHWKa «[arectaHckuit» // Tpyabl 3anoBegHUKa
«JlarectaHcKuMii». MaxauyKkana, 2013. Boin. 6. C. 313-322.

206

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpuax u dp.

602.NonTtaBueBa-AptamoHoBa O.A. KynbTypa CeBepo-BocTtouHoro
KaBKasa B ckndckuin nepuog // Cosetckan Apxeonorus. T. IV.
Mocksa, 1950.

603.Mpunyukas /1.1, NnwesaHos t0.B. CoBpemeHHaa YNCNEHHOCTb
1 pasmeLLeHne OXOTHUYbEe-MPOMBbIC/IOBbIX XMBOTHbIX [larectaHa //
Pecypcbl xuotHoro mupa CesepHoro KaBkasa. Tesucbl f0K13A0B,
Craspononb, 1988.

604.Mpo3putenes .H. [JpeBHNE XPUCTUAHCKNE MAMATHUKN
CesepHoro Kaskasa. Craspononb, 1906. C. 12-14.
605.Pama3saHosa 3.b. OxoTta y HapoaoB agarectaHa B XIX — Havane
XX B. // Acta Historica : Tpyabl N0 UCTOPUM, apXEOIOrum,
3THorpadumm n obwectsosHaHuio. 2019. T. 6. N 2. C. 26-44.
606.PoitHOB A. NamMATHUKM ApEBHEr0 XpUCTMAHCTBa B [larecTaHe.
PykonucHbI doHa UHcTutyTa pykonuceit um. K.C. Kekennase AH
Ipy3umn. ROS. T. 33.

607.Pyctamos [1. HoBble HacKkanbHue nsobpaxkeHus s FobycraHe //
Te3ucbl 4OKNAA0B, NOCBALLEHHbIX UTOFam NONEBbIX
apXeosIorMyeckunx nccnegosaHHble 8 1970 r. CCCP, Tounncu, 1971.
C. 125-126.

608.PbibakoB b.A. KocmoroHus u mudonorusa semnegensLes
aHeonuTa // CoseTtckas apxeonorus. 1965. N 2. C. 13-27.
609.CasnHoB [1.I'. ONleHHble KaMHM B Ky/IbType KOYEBHUKOB
Espasuun. CMN6.: usa-so Cré yH-ta, 1994,

610.CarntoBa M.[l. KynbToBble NAMATHUKN CpeaHEBEKOBOTO
Apkaca // XV KpynHoBCKue YTeHus no apxeosnorum CeBepHoro
KaBkasa. MaxauKkana, 1988. 84 c.

611.CanTbikoB A. BugeHue cB. EBctadua Nnaknau, penvedHble
MKOHbI U3 Llebenapl. McKkyccTBO XpUCTHAHCKOro mupa. Mocksa,
1996.

612.CemeHoB J1.IN. K Bonpocy o KynbTypHbIx cBA3AX [py3unn n
Hapopos CesepHoro KaBkasa // MaTepwanbl U uccnefoBaHua no
apxeonormm CCCP. 1951. N 23.

613.Cedepbekos P.U. AmMyneTbl U TanucmaHbl TabacapaHues //
BecTHMK [larectaHcKoro Hay4Horo LeHTpa. Maxaukana. 1998. N 2.
C.117-122.

614.Cedepbekos P.U. Boru u gemoHbl Hapogos [arectaHa
(Tnonorunyeckan knaccudukaums) // BecTHUK JarectaHcKoro
Hay4Horo ueHTpa. Maxaukana, 1999. N 5. C. 77-80.
615.Cedepbekos P.U. BepxosHble 60ru (rpomoBepsKLbl) HapoA0B
[JarectaHa // BeCTHUK MIHCTUTYTa UCTOPUU, apXEONOTUM U
aTHorpadumm. Maxaukana, 2005. N 4. C. 66-92.

616.Cedepbekos P.U. BepxosHble 60rv Hapoaos CeBepHOro
KaBkasa (CpaBHWUTENbHO-CONOCTaBUTE/IbHBIN aHanu3 obuiero n
ocobeHHoro) // HayuHaa mbicab KaBkasa. Poctos-Ha-[oHy, 2006.
N 1.C. 72-76.

617.Cedepbekos P.U. K xapaKTepuctmke HEKOTOPbIX
MUPOIOTMYECKUX NEePCOHaKel aBapLeB-KoicybynmHues. 2006. C.
65-66.

618.Cedepbekos P.U. K xapaKTepucTmke HEKOTOPbIX
MUGONOTUUECKUX NEPCOHaXKel aBapLeB-r1naaTaMHLes // BecTHUK
[JarectaHckoro Hay4Horo ueHTpa. Maxaykana, 2004. N 17. C. 69-
76.

619.Cedepbekos P.U. Mudonoruyeckne obpasbl CONHLA U NYHbI B
BepoBaHMAX Hapoaos JarectaHa // BeCTHMK UHCTUTyTa nctopumm,
apxeonioruun u aTHorpadun. Maxaukana, 2007. N 4. C. 64-103.
620.Cedepbekos P.U. Mudonornyeckne nepcoHaku garectaHues
1 BaiiHaxoB // Te3ncbl JOKNAA0B HayYHO-MPAKTMYECKOM
KOHbepeHUun «cTopryeckue cBA3mn HapoaoBs [larectaHa u
YeuHun», 21 mapta 2006 r., Maxaukana.

621.Cedepbekos P.N. Mudonornyeckme nepcoHakm
TPaAMLMOHHbIX BEPOBaHMit axBaxues // BecTHuK UHcTuTyTa
MUCTOPUK, apxeonoruu n aTHorpadpum. Maxaukana, 2008. N 4. C.
139-145.

622.Cedepbekos P.U. Mudonornyeckne nepcoHa)ku
TPaAMLMOHbIX BEPOBaHUI aBapLes-KapaTuHues // U3Bectus
By308B, CeBepo-KaBKaskuit paioH, ObLiecTBeHHble Haykn. PocTos-
Ha-[oHy, 2009.

623.Cedepbekos P.U. Mudonornyeckne nepcoHaku
TPaAMLMOHbIX BEPOBaHUIA axBaxLes // BecTHWK UHcTUTYTa
MUCTOPUK, apXEONOTUN U 3THOrpadun. Maxaukana, 2006.
624.Cedepbekos P.U. NMaHTEOH ¥ NAaHAEMOHUYM HapoAOB
[arectaHa: cTaHoBNeHwWe, pa3suTue, pacnag // IV KoHrpecc
3THorpadoB 1 aHTpononoros Poccuu: Tesucsl foKNaA0B, Hanbumk,
20-23 ceHTabpa 2001 r., Mocksa.

625.Cedepbekos P.U. NMaHTeOH A3blYecKknx 60KecTB Hapoa 0B
[arecTtaHa (TMNONOIWA, XapaKTEPUCTMKA, NEPCOHUPUKALIUM).
[larectaHCKWI1 Hay4YHbI LeHTP, MHCTUTYT UCTOPUM, apXeonornm u
aTHorpacduu, Poccuiickan Akagemusa Hayk, Maxaukana, 2009.
626.Cedepbekos P.U. Mpobiembl TMNONOTNYECKOMN
KnaccuduKaumm mndoaormyecknx nepcoHaXken Hapoaos
[NarectaHa // VcTopuueckan Hayka [larectaHa: cerofHa 1 3asTpa:
Te3uncbl [OKNAA0B Hay4YHOM ceccun, Maxaukana, 8 anpens-2003 r.,
Maxaukana.

627.Cedepbekos P.U. YCNOBHbIM OXOTHUYMI A3bIK U HEKOTOPbIE
OXOTHUYbM 06pAAbI TabacapaHues // Hayka n monogexb:
CH60pHUK CTaTe MONOAbIX YYEHbIX M aCMUPAHTOB NO
rymaHutapHbim npobaemam. Maxaukana, 1997. Bein. 1. C. 265-
269.

628.Cedepbekos P.U., Anuragkumesa 3.A. Muponormyeckune
NepCcoHaKM NaHTeoHa 1 naHaemoHuyma asapues // VIl KoHrpecc
3THOrpadoB 1 aHTPONoN0roB Poccuu: AOKNAAbI U BbICTYNAEHUA, 9-
14 vtona 2007 r., CapaHck.

629.Cedepbekos P.N., Maxmygosa 3.M. MNpeacraBnexms o
NOKycax 06UTaHMA HeuncTol cunbl y Hapoaos farectaHa //
JlaBpoBcKMe (cpeaHeasmaTCcKo-KaBKasckue) utenms 2004-2005 rr.
Tesucbl goknagos. CM6, 2005. C. 85-86.

630.Cedepbekos P.U., Mycaes M.I'. Boru 1 AeMOHbI AapruHLeBs-
uypaxapues // Hpasbl, Tpaguuum u obbivan Hapoaos KaBkasa:
(Tesucobl 0bLepoccuinckoin koHdpepeHumm 23-25 ceHTabpa 1997 r.).
MNaturopck, 1997.

631.Cedepbekos P.U., Tatnesa 3.6. BepoBaHus, cBA3aHHbIe ¢
YKMBOTHBIMM Y AjarectaHues U BaiiHaxoB // KoHrpecc aTHorpados u
aHTpononoros Poccun: goknaabl v BbicTynaexHus, Openbypr, 1-5
nionsa 2009 r., OpeHbypr.

632.Cedepbekos P.N., Lexmaromeanos M.I. U3 mudonorum,
donbKknopa 1 06pa0BOIM KyNbTypbl aBapLLEB-TUAATIMHLEB:
CUHKPETU3M TPaAULMOHHbIX BepOBaHUi 1 ucnama //
Ucnamosegerune. 2017. T. 8. N 3. C. 113-132.

633.Cedepbekos P.U., LLexmaromenos M.I. Mudbonornyeckne
NepCcoHaxMn aBapLeB-kenebLeB: CUHKPUTUIM TPAAMULMOHHbIX
BEpoBaHuit U ucnama // Ucnamosegenue. 2015. T. 6. N 3 (25).
634.Cedepbekos P.U., LUnrabyguHos Ox.M. Mudonornyeckme
NepcoHaXu TPAAULMOHHbIX BEPOBAHUI aBapLEeB-XyH3aXLeB.
Maxaukana: Hayka nnatoc, 2006.

635.CumyeHKo H.B. KynibTypa OXOTHMKOB Ha osieHel CeBepHOM
EBpasuun: aTHorpaduyeckan peKoHCTPYKLMA. MHCTUTYT STHOrpadum
um H.H. Muknyxo-Maknas, Akagemuna Hayk CCCP, M.: Hayka,
1976.

636.CKa3Ku 1 iereHapl yedeHues v uHrywe / pea. Manbcaros,
A.O.; M.: TnaBHana pefaKkuma BOCTOYHOW auTepatypsbl, 1983.
637.CmbataHa LLU.B. MoBcac KanaHkaTyaum. McTopus cTpaHbl
AnyaHK. U3a. UHcTUTyTa ApeBHUX pykonuceit um. MawwToua
«MaTeHagapaH». EpesaH, 1984.

638. CmupHoBa .P. KobaHCcKMe aHaNorMmM HEKOTOPbIX
netpornndos YeveHo-UHrywetmm // Apxeonorus v Bonpocsbl
3THUYeckoi uctopum CesepHoro KaBkasa. [po3Hbiii: YeyeHo-
WHrywckunin FfocyaapcTeeHHbli YHuBepcuTet, 1979. C. 131-135.
639.CopokuH C.C. U306parkeHune oneHsa Ha ckane B6an3m KatoH-
Kaparas // Cr3. NleHunrpag, 1967. Boin. XXVIII. C. 53-55.
640.TaHrnes M.A. K npobneme nccnegosaHusa netpornndos
Yeunn. 2013.

641.TaHkues A.X. [lyxosHble 6allHM MHIYLLCKOrO Hapoaa //
COOpHUK CTaTeil 1 MaTepnanos O HapPOAHOM KynbType. CapaTos,
1997.

642.Tataes B.A., LWabaHbaHy, H.LU. [lekopaTUBHO-NpUKIagHOE
McKyccTBo YeueHo-UHryweTtumn. MposHbiid, 1974.

643.TaxHaeBa N.U. XpucTMaHCKan KyibTypa cpeaHEBEKOBOM
ABapuK B KOHTEKCTE PEKOHCTPYKLMM NOUTUYECKOM uctopum (VIi—
XVI BB.). Maxaukana, 2004.

644.Texos b. Ckudbl 1 LieHTpanbHbiit KaBkas B VII-VI Be go H.3.; Mo
MaTtepuanam Tammckoro MorunsHuka. Mocksa, 1980.
645.Torowsunnu I'.[1. K Bonpocy o0 xapakTepe rpy3mHo-
CeBEPOKaBKa3CKMX oTHowweHwuii B XI - Xl 88. // Bonpocsl uctopum
HapogoB Kaskasa. Téuaucu, 1988.

646.Tpesep K.B. OuepKku no nctopun u KyabType Kaskasckomn
AnbaHuu IV B. go H.3. — VII B.H.3. M.-/1., 1959.

647.Tpodmmosa A.l. U3 UCTOpUM pennrmosHbix obpaaos
BbI3bIBAHMA AOXAA U COMHLA Y Hapoaos KOxHoro [larectaHa.

ecodag.elpub.ru/ugro/issue/current

207



G. Petherbridge et al.

South of Russia: ecology, development 2022 Vol. 17 no. 2

A3sepbaiiaxaHcKuii aTHorpadumyeckmnin cbopHuk. baky, 1965. Bbin.
2.

648.Ymapos C.L,. ApxuTeKTypa no3gHecpeaHEeBEKOBOM rOpHOM
YeyeHo-MHrywetuun // NamatHmkn OTeyecTsa, KH. 2, Mockea.
1975.

649.Ypywapze U.E. K cemaHTUKe NPUKIAAHOrO MCKYCCTBA
apesHero Kaskasa v 3akaBkasba // CoseTckas apxeonorus. 1979.
N 1.

650.dapaarkeBa M. HackanbHoe uckycctso AsepbaigkaHa. baky:
Asunonurpad, 2009.

651.dapagkesa M.H. O faTUpOBKe HaCKa/bHbIX U306paXKeHNit
FobycraHa (AsepbaiigskaH) // Victopus, apxeonorus u aTHorpadua
Kaekasa. 2021.T. 17. N 3. C. 658-683. DOI: 10.32653/CH173658-
683

652.dopmocos A.A. 3apoxaeHue nepBobbITHOM apxeonorum B
Poccuu: CNosxKeHne apxeonormm Kak eanHoi HayK // B KH.: OyepKu
Mo UCTOPUM PYCCKOW apXxeonorumn, UHCTUTYT apxeonornu,
Akagemua Hayk CCCP. Mocksa, 1961. C. 71-88.

653.dPopmocos A.A. Ouepkm No NepBobbITHOMY UCCKYCTBY.
Mocksa, 1960. C. 24-59.

654.dopmocos A.A. NMamATHUKM NePBOBBLITHOTO UCKYCCTBA Ha
Tepputopum CCCP. Mocksa, 1980.

655.Popmocos A.A. Pycckune apxeosiorv B nepuog, Totaamtapmsma.
Uctopuorpaduueckme ouepku, U3g. 2-e, gon., M.: 3Hak, 2006.
656.Popmocos A.A. Pycckune apxeosiorM u NoanTuYeckne
penpeccun 1920-1940-x rr. MIHcTUTYT apxeonorun, Poccuiickas
akagemua Hayk, Mocksa, 1998. N 3. C. 191-206.

657.®penos B.A. Yucna B rpadumke naneonmta. HoBocmbupck,
1974.

658.Xabeknposa X.A. Mpupoaa 1 xapaktep HEKOTOPbIX
MUPOIOTMYECKUX NEPCOHAXKEN B 3Noce U BbITOBOM Ky/bType
yepkecos // 30. 2005. N 5. C. 88.

659.Xagxunesa T.M. Mudonornyeckue n obpagosble necHn
6anKkapues 1 Kapadaesues // Bonpocbl KaBKkasckoi Guaonormm u
ncropun. Hanbumk, 2000. Bein. 3.

660.Xagxunmba C.0. OTparkeHne oXoTHUYbEro obpsasa B HAPTCKOM
anoce // HaptoBeaeHve B 21 Beke: Nnpo6aembl, MOUCKK, PELIEHUA:
Martepuanbl MexXayHapoAHOW Hay4HONPaKTUYEeCKon
KoHbepeHunn. Marac, 2016.

661.Xanngosa M.P. Mudonormuyeckme obpasbl B yCTHOM Npo3e
Hapogos [arectaHa // Mudonorua Hapoaos [arectaHa.
MaxauKana, 1984.

662.Xanngosa M.P. O6pa3 noKpoBuUTeENA OXOTbl, 3Bepeit B
npeaaHusax u nereHaax Hapogos JarectaHa // JarectaHckas
HapoAgHaA npo3a. Maxaukana, 1982. C. 24-62

663.Xanngosa M.P. MoknoHeHue Ko3ny // Mudonorus Haposos
[JarectaHa. MaxauKkana, 1984.

664.Xannposa M.P. YcTHOe HapoaHOe TBOPYECTBO aBapLEB.
MaxauKana, 2004.

665.Xanngosa M.P. DopMbl KOCMOFOHUYECKUX NPEeACTaBNAEHUN U
BepoBaHMUI B NoBecTBOBaTeIbHOM onbKAOpe Hapoaos [arectaHa
// Npobnembl mudonorum n BeposaHnii Hapoaos JarectaHa.
MaxauKana, 1988. C. 24-40.

666.Xanngosa M.P., lemoHoNOrnyeckme pacckasbl.
TpaguuMoHHbIN donbknop Hapogos JarectaHa. M.: Hayka, 1991.
C. 267-279.

667.Xanunsos LW.M., Lexmaromegos M.T. K Bonpocy 06
nMcnamusaumm LeHTpa ropHoit Asapuu B XV B., Ha Nnpumepe
6uorpadum Xagu Yaypata us Mvratam // Kaskasosepdeckue
pasbickaHuaA. Téunucum, 2015. Boin. VII. C. 266-270.

668.Xannkos A.X. CTenbl ¢ U306pakeHneM OpYKA PaHHEro
)enesHoro Beka // Cosetckas apxeosorus. 1973. C. 39-46.
669.Xanu3os LL.M. K Bonpocy 06 nchammsaunm Capmpa n
nnyHocTM ABymycavrma an XyHsaxu // BecTHUK [larectaHCKoro
Hay4yHoro ueHTpa. Maxaykana, 2017. N 64. C. 22-31.
670.Xanu3os LW.M., LLexmaromegos M.T. Ponb Lwanxos-
MWCCUOHEPOB B UCnamm3aumm FopHoro [arectaHa B XV B. (Ha
npumepe MmukpopermoHa TneHcepyx) // BectHuk Cesepo
OCeTMHCKOro rocy4apcTBeHHOro yHnsepcuteta um. K.J1.
XeTarypoBa. ObuwiectBeHHble Hayku. N 2. Bnagukaskas, 2017. C.
63-67.

671.XexHeBa T.[l. OXOTHUYbE-NPOMbICIOBbIE MAEKONUTAOLLLNE
[JarectaHa (payHa, akonorus, oxpaHa, oboraiieHune u nytm

pPaLMOHaNbHOrO MCNONb30BaHWA). [lUC. KaHa. Buon. Hayk,
MaxauKana, 1972.

672.Xuspues X.A. U3 nctopumn ocsoboamtensHom 60pbbbl HapoaoB
CesepHoro KaBkasa NpoTuB MOHroN0-TaTapckux 3aBoesareneit //
CouManbHble OTHOLWEHWA U Knaccosan bopbba B YeueHo-
WHrywetnn B 4OPEBONOUMOHHDBIN nepuog, (XI — Hau.XX). Fpo3HbIiA,
1979.

673.Xu3pues X.A. KaBkasupl npotns Tumypa // bopbba Hapogos
CesepHoro KaBKasa npoTus akcnaHcum Tumypa. Fpo3sHbii, 1992.
674.Xn3pues X.A. OTpaxkeHne peNnrnosHbIX BEPOBaHUMN 1
OPHAMEHTaIbHOTO UCKYCCTBA HA MOTUABbHUX NaMATHUKaX //
Tesucbl foKkNaaos IV KPYNHOBCKMK YTEHUI NO apXeonornm
KaBka3sa. OpaxoHuknase, 1974.

675.Xu3pues X.A. Moxoapbl Tumypa Ha CeBepo-3anagHblii u
LieHTpanbHblit KaBKkas // U3BecTus YeueHo-MHryLwcKoro HayyHo-
nccae0BaTeNbCKOrO MHCTUTYTA UCTOPUK, A3bIKA U INTEPaTYpbI.
lpo3HbIin, 1974. T.9. Y. 3. Bbin. 1.

676.Xyaakos H0.C. XepeKcypbl U 0NeHHble KamHu // Apxeonorus,
aTHorpadusa u aHtponosorna MoHronnn. Hosocnbupck: Hayka,
1987. C. 136-162.

677.axknes [.10. OrHecTpenbHOe opyXxue B
no3aHecpesHeBEKOBbIX BanHaxos // TpaguumoHHas
maTepuanbHasa KynbTypa YeueHo-UHryweTtnn. MposHbin, 1972.
678.4YeueHoB U.M. ipeBHocTn KabapamnHo-bankapun. Hanbuuk,
1969.

679.4eueHoB .M. K Bonpocy 0 I0Ka/ibHbIX BapuaHTax KobaHCKoM
KynbTypbl. A3C, Hanbuuk, 1974,

680.4Ynbupos /1. (cocT.) BepoucnosenaHue, cyesepus, obpsaabl,
npasneHue, 0bbl4am 1 Hpasbl OCETUH. TbixuHBan, 1981.
681.4n6upos J1.A. ArpapHble UCTOKM Ky/IbTa 3KUBOTHbIX Y OCETUH //
CoBeTcKas aTHorpadumsa. 1983. N 1.

682.4YneHoBa N.J1. CKUPCKMI1 0N1eHb-NAaMATHUK CKUPO-capmaTcKomn
KynbTypbl // MUA. Mocksa, 1961.

683.4YneHoBa H./1. 06 oneHHbMx KamHAXx MoHroanmn u Cnbupm

// MOHronbCcKuit apxeonornyeckuii cbopHuk. M.: U3a.-so AH
CCCP, 1962.

684.4yb6uHawsunu I.H. U3 nctopumn cpesHeBEKOBOro UCKYcCTBa
py3uun. Mocksa, 1990. 141 c.

685.4y6umHawsunm I.H. NamaTHUKK Tuna Jxkeapu. Téunucu, 1948.
C.174-175.

686.4ybuHawwsuam I.H. Tkoba-Uepam: K BONPOCy O KyAbTypHbIX
ceasax UHrywetum u Mpysum // Bonpocbl uctopum nckyccreo. T.11,
n3. CAAPU, T6éunucu, 2002.

687.4ypcuH I.®. ABapbl: ITHOrpaduyecknii ouepk. Maxaukana,
1995.

688.4ypcuH I.d. AMyneTbl M TaIMCMaHbl KaBKa3CKUX HapOJ0B.
Maxaukana, CMOMIK, 1929. Bbin. 46.

689.4ypcuH I.®. KynbT )enesa y KaBKasckux Hapogos // Ussectus
KaBKa3CKOro MCTOPUKO-apXxeosiorMiyeckoro HCTUTyTa. Tudnuc,
1927.T.6. C. 67-106.

690. LWadosanosa I'.l. CeBepopycckaya nereHga ob oneHe //
donbknop u aTHorpadua pycckoro cesepa. Mocksa, 1973.
691.lLsew, N. HekoTopure acnekTy coBpeMeHHero CoCToAHUA
HaCKa/IbHOro UCKYCCTBa LieHTpanHom asum // Apxeonorus,
aTHorpacdusa u aHTpononorua Espasun. 2005. T. 3 (23). C. 130-
139.

692.lWep A.A. Netpornudbl CpeaHeit Asun. Mocksa: Hayka,
InasHanA Pepakuma BoctouHon antepatypol, 1980.
693.WepemeTbes [I.A. CUMBONIMKaA OpyXuA y Hapoaos CeBepHOro
KaBkasa // NlaBpoBcKue (cpefiHea3naTcKo-KaBKa3ckue) YTeHums
1998-1999 rr., KpaTKoe cogeprkaHue aoknagos, CN6., 2001.
694.Wnnnnur E.M. [larectaHcKas akcneguuma 1945 r., KCUD,
1947.19 c.

695.Wnnnnur E.M. U3 nctopmm og4HOro garectaHcKoro
3em/ieie/1byecKoro KyabTta // KpaTkue coobuieHuna MHCTUTyTa
aTHorpacdumn. Mocksa: AH CCCP, 1946. Bbin. 1.

696.LUnnnunHr E.M. N306pa3uTesibHOe MCKYCCTBA HAPOAOB rOPHOro
[LarectaHa // [Joknagpl 1 coobLueHne MOCKOBCKOTO yHUBEpCHUTETA.
1950. Bbin. 9. C. 46-86.

697.LUnnnuur E.M. Kyb6aunHLpl U ux KynbTypa: UcTopuko-
aTHorpaduyeckue aTioa. Mocksa-J/leHuHrpaa: Us3a-so AH CCCP,
1949.

208

ecodag.elpub.ru/ugro/issue/current




KOr Poccuu: akonorus, passmtue 2022 T.17 N 2

I. NeTepbpnax u dp.

698.LUnnnuuHr E.M. Manbie Hapogbl [arectana // Hapogpl
KaBkasa. MockBa: MHCTUTYT 3STHONOTMM M @aHTPOMONOTUN UM.
H.H. Muknyxo-Maknasa PAH, 1993. C.171-174.

699.Wunxcanpos A.P. Ucnam B cpeaHesekoBom [arectane (VII-
XV BB.). Maxaukana, 1969.

700.Wwuxcanpos A.P. O npebbiBaHMM MOHF0N10B B Puya n
Kymyxe // Y3 UMAN, Maxaukana, 1958. T. IV.

701.Wnxcamnaos A.P. O NPOHMKHOBEHUM XPUCTMAHCTBA U UC/laMa B
[LarecraH // YueHue 3anuckn UHctutyta AN, Maxadkana:
[arectaHckoro ¢punvana AH CCCP, 1957.T. 3. C. 54-76.
702.lLUunxcangos A.P. PacnpoctpaHeHue ucnama s [arectaHe //
Wcnam n ncnamckana Kynbtypa B [larectaHe. MockBsa: Boct. auT.
PAH, 2001.

703.Wwuxcanpos A.P. Inurpadudeckne namatHUKK darectaHa X-
XVII BB. KaK UCTOPMYECKUI UCTOYHMK. MocKBa, 1984.
704.Wwnxcanpos A.P., Maromepos T.M., Opa3saes .M.-P.
[arecTaHckune nctopmyeckme counmHerma. M.: Hayka, 1993.
705.WmepanHr P.O. Manble Gopmbl B apxuUTeKType
cpeaHeBekoBol Mpysuun. Tounmcu, 1962.

706.WmepanHr P.O. Xpam 6au3 cena [aTyHa B fO/IMHE pPeKu
Asapckoe Koiicy // Bropas HayuHas ceccua UHCTUTYTa uctopum
rPy3MHCKOro ucKycctea, Toununcu. 1956.

AUTHOR CONTRIBUTIONS

Guy Petherbridge conceived the research, led the field
work, undertook the literature research, analysed the
information gathered and wrote the article. Abubakar M.
Ismailov, as the principal co-researcher of the research
provided essential field work support, including
identification of hitherto unreported masonry petroglyphs
in Chamalal and Tindal territories. Alimurad A. Gadzhiev
advised on the conduct of the research and organized the
search for literature in metropolitan libraries. Murtuzali R.
Rabadanov provided planning and field work support.
Abdul-Gamid M. Abdulaev provided research and editorial
input. Marim M. Murtuzalieva undertook literature
research and analysis in Dagestan state libraries. Daitbek M.
Saipov provided planning and field work and reviewed the
manuscript. Shamkhaldibir M. Isaev provided advice on
conduct of fieldwork and supported field activities. Madina
G. Daudova reviewed the research and undertook all
editorial formatting. All authors are equally responsible for
plagiarism, self-plagiarism and other ethical transgressions.

NO CONFLICT OF INTEREST DECLARATION

The authors declare no conflict of interest.

707.Wpamko B.A., ®omuH N1.4., ConHues J1.A. HauyanbHbIi 3Tan
06paboTkM kenesa 8 BoctouHoit EBpone // CoseTckan
Apxeonorus. 1977. N 1.

708.WTbipkos C.A. OceTuHCKOoe cBATUAULLE Pekom: cTapas
doTorpadua ns doHaos MAI 1 COBETCKME KOPHU PENUTUO3HOTO
TpaguumoHanusma // Hapogbl KaBkasa: myseiHble KOANEKLUHU,
nccnenoBaHunA 06 bEKTOB U ABNEHWUI TPAAULMOHHOM U
coBpemMeHHOM KynbTypbl, CoopHMK MA3. T. LX. CaHkT-MNeTepbypr,
2015. C. 266-286.

709.WenknHa M.B. MuHuaTiopbl Xnyaosckoi MNcantupm,
rpeydeckuin MnntoctpmpoBaHHbIi Kogekc IX Beka. Mocksa, 1977.
710.ApoBeHKo H0.A. CocTosiHMEe PaBHUHHOW NoNyAauUm
6naropoaHoro oneHs B [arectaHe // Mat-nbl VI Cbe3ga
Tepuonoruyeckoro obuiectsa «TepmodayHa Poccum u
conpeaenbHbIX TeppuTopuii». Mocksa, 1999.

711.AposeHko t0.A., Babaes 3.A., KygaktuH A.H., lfamsaTos 3.A.,
AposeHko A.1O. MNpocTpaHcTBEHHOE pacnpegeneHne n
YMCNEHHOCTb KaBKa3ckoro 6naropogHoro onenn (Cervus elaphus
maral Ogilby, 1840) 8 arectaHe, FOpHble 3KOCUCTEMbBI U UX
KomnoHeHTbl // MaTepuanbl V Bcepoccnitckoi KoHdepeHumm ¢
MeXAYHAaPOAHbIM y4acTUeM, NOCBALLEHHOMN 25-1eTUI0 HayYHON
WKoAbl Yn-kopp. PAH A. K. TemboToBa u 20- netuto UHCTUTYTa
3KONOTMN TOpHbIX TeppuTopuit um. A. K. Tembotosa, KBHL, PAH,
Hanbuuk, 2014. C. 59-60.

KPUTEPUN ABTOPCTBA

lal NeTepbpuaxx 3agyman uccnegoBaHue, pykoBoAuA NonesbiMm
paboTamu, npoBen uccnefoBaHWe ANTepaTypbl, NpoaHaAn3MpoBan
cobpaHHyto MHbOpPMaLMIo U Hanucan cTaTblo. Abybakap M.
Mcmannos, Kak rnaBHbIi COaBTOP UCCEN0BAHUA, OKasan
CyLLEeCTBEHHYIO NOAAEPKKY B NPOBEeAEHMM NoNeBbIx paboT,
BKIOYAA NAEHTUOUKALMIO paHee He 3aperncTpupoBaHHbIX
KaMeHHbIx neTporivos Ha Tepputopuax Yamanan u TuHgan.
Anvmypag A. FagyKmeB KOHCYNbTUPOBAN NO BONPOCaM NpoBeAeHUA
nccnefoBaHUA U OPraHW30BbIBa MOUCK INTEPATYPbI B CTOINMYHBIX
6ubanoTekax. MypTtysanu P. PabagaHoB obecneunn nnaHMpoBaHue
M NoAnep KKy nosesbix pabot. Abayn-ramma M. Abaynaes nposen
nccnefoBaTeNbCKYIO U pefaKkLMoHHyo paboTty. Mapum M.
MypTy3annesa 3aHMManacb NOUCKOM M aHaIM3OM JINTEPATYPbI B
rocyaapcTeeHHbIx 6ubnanotekax darectaHa. lantbek M. Calinos
obecneunn nnaHMpoBaHWe U NoneByto PaboTy, a TakKe
0TpeAaKTMPOBas PYKOMNUCH Nepes nogayei B peakumio.
LWamxananbup M. Vcaes KOHCYNbTMPOBaAN NpoBeAEHUE MOEBbIX
pabot. MaguHa . layaosa npoaHannsnpoBana UcciefoBaHue u
odbopmuna pykonucb nepes nogayen B pegakumio. Bce aBtopbl B
paBHOW CTENEHU HecyT OTBETCTBEHHOCTb NPU 0BHaPYKEHUMU
nnaruara, camonsarmarta uiav Apyrux HesTM4eckux npobiem.

KOH®NUKT MHTEPECOB

ABTOp 3aAB/AET 06 OTCYTCTBMU KOHBIMKTA UHTEPECOB.

ORCID
Guy Petherbridge / lain Netepbpuask https://orcid.org/0000-0001-7196-3937

Abubakar M. Ismailov / A6ybakap M. MUcmannos https://orcid.org/0000-0003-1037-5618

Alimurad A. Gadzhiev / Anumypaga A. laaxues https://orcid.org/0000-0002-7359-1951

Murtuzali R. Rabadanov / Myptysanu P. PabagaHos https://orcid.org/0000-0002-7599-0243

Abdul-Gamid M. Abdulaev / A6ayn-Famug M. A6aynaes https://orcid.org/0000-0001-8201-5545

Marim M. Murtuzalieva / Mapum M. MypTy3anuesa https://orcid.org/0000-0003-1137-2056

Daitbek M. Saipov / Jlautbek M. Cainos https://orcid.org/0000-0003-3372-733X

Shamkhaldibir M. Isaev / Llamxananbup M. Ucaes https://orcid.org/0000-0003-1780-0779

Madina G. Daudova / MaguHa I'. Jayaosa https://orcid.org/0000-0003-0456-3698

ecodag.elpub.ru/ugro/issue/current

209



KoHTakTHas nHdopmauus HOr Poccnun: skonorus, passutmne 2022 T.17 N 2
Contact information South of Russia: ecology, development 2022 Vol. 17 no. 2

C NPABUNTIAMU ANA ABTOPOB HAYYHOIO XXYPHAJA «OI POCCUU: SKONOTUA, PASBUTUE»
MOXeTe 03HaKOMUTbCA Ha caitte http://ecodag.elpub.ru

Mo Bcem nHTepecylowmm Bac Bonpocam o6pawatbca B peAaKumIo }KypHana
NO KOHTaKTam:
l'yceitHoBa Hagupa OpAaKOHUKMA3EBHA, K.6.H., AoueHT, Email dagecolog@mail.ru
mob. Ten. +79285375323
MBaHyweHKo KOaua I0pbeBHa, marucTp akonornn, Email dagecolog@mail.ru

Appec pepakumu: 367001, Poccuma, r. Maxaukana, ya. [laxagaesa, 21,
MHCTUTYT 3KosI0rMm 1 yctoumeoro passutua ArY, ten./dakc: +7(8722) 56-21-40

Yupeputensb (coyupeautennu) xypHana:
000 M3patenbckunin Jom «KAMEPTOH»
®rb0Y BO «[larectaHCKMi1 rocyaapcTBeHHbIA YHUBEPCUTET»

CONTACT INFORMATION: SCIENTIFIC JOURNAL "SOUTH RUSSIA: ECOLOGY, DEVELOPMENT"
If you have any questions, please contact the editorial office:
Nadira O. Guseynova, Candidate of Biological Sciences, Associate
Professor, Email dagecolog@mail.ru, tel. +79285375323
Yuliya Yu. lvanushenko, master of ecology, Email dagecolog@mail.ru

Editorial address: 367001, Russia, Makhachkala, 21 Dakhadaeva st.
tel. / fax: +7 (8722) 56-21-40

Founders of journal:
The limited liability company Publishing House «Kamerton»
Dagestan State University

N3paHme 3aperncTpmpoBaHo MUHUCTEPCTBOM CBSI3U M MACCOBbIX KOMMYHMKaLmMii Poccuiickon ®epepaunn.
Ceupetenbcto o pernctpauymm: cepusa MU Ne ®C77-77994 ot 03.03.2020 r.
MoAnucHble MHAEKCHI B KaTanore «MaseTbl U XKypHanbi» AreHTcTBa «Pocnevyatb»:
36814 (nonyroaosoit) 1 81220 (rogosoi).

MepeneyaTka 6e3 paspelleHna pesakLmm 3anpeLLeHa, CCbIIKU Ha XKypHaA Npu LMTMPOBAHUM 06A3aTesIbHbI.
OpurMHan-makeT noarotossieH B IHCTUTYTe 3KOI0MMK 1 ycTolumMBoro passutua Ary.

MoagnucaHo 8 nevatb 07.07.2022.

O6bem 26. Tupark 100. 3aka3 Ne 29.
dopmat 70x90%. Meyatb odpceTHas.
Bymara o¢pceTHas Ne 1.
TuparknposaHo B TUNOrpadun nsgatenscrsa Ary
r. Maxadkana, yn. M. Aparckoro, 59¢e

210 ecodag.elpub.ru/ugro/issue/current






