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HAYUHLIM HALPABISHHAM: reorpadus, CHONOIHA, JIeCHOe H CelILCKOe XO3AHCTBO.

The journal highlights the results of fundamental and applied investigations on the study of the
state, processes and dwnamics in natural, anthropogenic and‘or anthropogenically disturbed
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components of those ecosystems (alive and lifeless) everywhere: in all natural zomes and landscapes,
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BripaboTanHpie B XON€ 3BONIOUMH >KA3HEHHBIC CTpaTerHy cairaka (paHHee BCTYIUIGHHE B
pPa3MHOXEHHUE U BBICOKAs IIJIOAOBUTOCTh CAMOK, ITOJIMTAaMHUsl, CTaAHOCTh, MUTPALIMU U JIp.) TO3BOJIMIN
BHJY COXPaHUTHCS CO BpEMEH MaMOHTOBOW (payHBI B M3MEHSIOLIMXCS YCIOBUSX cpebl. B romouene
HaJaJicid HOBBIM STall B MCTOPHH CaliTaka — COCYIeCTBOBaHHE C deloBekoM. [loMuMo mctpebiieHms
9THX JKHBOTHBIX B PE3YJIbTATe MacCOBOI OXOTHI, CTAJIO PACTH BIMSHHE YEIOBEKa Ha Cpeay OOMTaHUs
KUBOTHBIX 3a CUET IIMPOKOTO paclpoCTpaHEHUs 3emielenusi, ocooeHHo B 3amanHod EBporme, uTo
OTpa3nJIOCh Ha COKpAILEHUH apeana Buja B ucropudeckuid nepuop. K nagary XX Beka OT CILIOIIHOTO
¥ OOIIMPHOro apeana caiiraka OCTaUCh JIUIIb OT/AEbHBIC TISITHA, ¥ B EBpore oH BCTpedancs TOJIbKO B
HETPOHYTHIX YEJIOBEKOM IIyXHX YTOJIKax HIM)KHEro TedeHus pexu Bonru, a B A3um — Ha YcTopre, B
bernak-/ane, B mexnypeube Mnu-Kaparan, Kutae u Mounronuu. bnarogaps npeanpussateiM B 1920-
€ IT. COBETCKUM IPaBUTEIBCTBOM OXPAaHHBIM ME€paM, B HACTOAILIEEC BPEMsI B MUPE CYILECTBYET IIATh
NOMYJISIMNA caifraka, U3 KOTOpbIX 4eTbipe monyisinun — Cesepo-3ananHoro Ilpukacmus (Poccus),
VYpansckas (Kazaxcran, Poccus), VYcrioprekas (Kasaxcran, VY306ekuctan, TypKMeHHCTaH),
Bernaknanmuckas (Kazaxcran, Poccust) — OTHOCSTCS K HOMUHATUBHOMY TOABUIY S. f. tatarica, a
nsTass nonyssius — S. t. mongolica (=S. borealis) — oburaer B 3amaanoii Monronmu. C KoHIa
MPOIJIOr0 BEeKa COCTOsSHME HomyJisinuu cairaka Cesepo-3ananHoro [Ipukacmusi BbI3bIBaeT 0coOyro
03abouenHocTh. Hapsimy co cHmkeHueMm umcneHHocTH caiiraka (¢ 800 Teic. B 1958 1. 10 5 ThIC.
B 2015 1.) cokpaTHIIach ¥ ILIOMIAIb 30HBI €r0 OCHOBHOTO obuTanms (¢ 60-70 Thic. KM 110 2-3 THIC. KM2,
COOTBETCTBEHHO). 3HAuWTeNbHAs 4YacTh NOMYJIMU TEpeluia K oOceioMy o0pa3zy »KHU3HH Ha
OXpaHseMbIX TEPPUTOPHUSIX dSKopernoHa «YepHele 3emim». HexBaTka MOMOBO3pENBIX CaMIIOB B
nomyssiiun (Meree 10 %) Ha IPOTSHKEHUU MPOJODKUTENIBHOTO BPEMEHH TPHBENA K COKPAIIECHUIO €€
MPUPOCTa W, CJIENOBATENbHO, K CHMKEHHIO UYUCIECHHOCTH. biaromaps mpeampuHATBIM Ha pa3HbIX
ypoBHsX MepaM ¢ 2016 r. monynsauus caifraka B CeBepo-3anagnom IIpukacnuu Hayana MOCTENEHHO
yBemmuuBaThes (o 18-19 teic. B 2022 r.). JlanpHeWIINI pOCT ee YHUCIEHHOCTH B HACTOSIIEe BPEMs
3aBUCHUT OT 3()(HEKTHBHOCTH ACHCTBHI, KOTOPBIE IIPEATONAraeTcs OCyIECTBUTh B PaMKax pealu3aliu
«Crparernn coxpaHeHus caiiraka B Poccuiickoii denepanum» — kpome opraHu3anuu 3GQekTuBHOIM
OXpaHbl ¥ MOJHOMACIITAOHOTO MOHUTOPUHTA, STO M HEJIOMYyIeHHEe (parMeHTalMi MECT OOMTaHHSI
caifiraka 3a CYeT CHATHS Pa3HOIO pOAA NPENATCTBUM [UIsI KOYEBOK, YJIydIlEHHWE KauecTBa
MECTOOOMTaHMH, CO3[JaHNe HOBBIX OXPaHSEMbIX TEPPUTOPUH pa3HOro YpPOBHS B Hambolee
MOIXOAAIIMX MECTOOOMTAHUSAX U OOBEAMHEHHE MX MYTEM CO3[aHUs SKOJOTMYECKHX KOPHIIOPOB B
€MHYIO CeTh, PACIIMPEHUE U aKTUBU3ALHUS IKOIOTO-IPOCBETUTEIBCKON AEATEIBHOCTH.

Knioueswvie cnoesa: caiirak, NomynslMy caiiraka, YUCIEHHOCTh, apeas, CeBepo-3amaausiii [lpukacnmi,
COXpaHEHUE cailraka.
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6 [IPOILIJIOE Y HACTOSILEE CAUTAKA B POCCUU — ECTh JIU BY/IVILIEE?

B nocinenHue roael  HaOmoOgalOTCAd  OCCHpELEAEHTHO  OBICTpblE  TEMIbl  yTpaThl
OmopazHo00pasusi, YTO CEPhE3HO MOAPHIBAET CHOCOOHOCTH OMOChephl MOAIECPKUBATH KU3HD
Ha 3emiie. [1o oneHkaM crienuaancToB, B HACTOSIIIEE BPEMs M0/l YTPO30iM MCUE3HOBEHUS HAXOIATCS
OKOJI0O MIJUTHOHA BUAOB pactenumii M xuBOTHbIX (The Global ..., 2019), B pe3ymbraTe Yero
BAJKHEUIIINE HKOCUCTEMBI, KOTOPBIE SIBIISIOTCS ICTOUHUKOM MHOKECTBA YCIIYT, B T.4. HEOOXOIUMBIX
JUIsL  TIPOU3BOJCTBA TPOJOBOJBCTBUS U BEACHHUS CEIbCKOI'O XO35MCTBA, CTPEMUTEIBHO
pa3pylaroTcsi, YTo B OyJyIlleM MOXXET MPUBECTH K JIeUUUTY HPOAOBOJIBCTBUS U YXYAIICHHUIO
cocrostHust 310poBbs HaceneHus (Cocrosaue ..., 2019). OcoOyio 03a004€HHOCTH Y4YEHBIX
BbI3bIBAaCT Mcue3HOBeHHE 3a mociuennue 100-200 et oTAeNbHBIX MOMYJSLIHMA MPAKTHUYECKH BCEX
BUJIOB KPYITHBIX MJICKONUTAIOMUX Ha (OHE OOMIEro MmajeHusi WX YHCICHHOCTH W COKPAIICHUS
apeanoB (Ceballosa et al., 2017), mpoucxonsume B pe3ynbTaTe U3MEHEHHH KIMMaTa, 3arps3HeHUs
OKpY’KaloIlel cpebl, CMEHbI CUCTEM 3E€MJIETIONb30BAHUS, @ TAKXKE MPSAMOro MPECIEA0BAHNS BUIOB
B XOJI¢ JIIOOUTENILCKOW OXOTHI, MacIITaOHOTO TPOMBICia, OpakoHbepcTBa (Briggs, 2017). B utore
CHayaja NOTeps NOMYJsALMM, a B JaJbHEHIIEM M LEJOoro BUJA I[O3BOHOYHBIX HIPUBOAMUT K
pa3pylIEHUIO CJIOXKHBIX 3KOJIOTMYECKMX CEeTeH, BKIIOYAIOIIMX JKUBOTHBIX, pacTEeHUs H
MHUKPOOPTraHU3MBI.

B nacTosiiee Bpemsi Bce KOIBITHBIE, KOr1a-nmn6o oOuTaBIIne B apuIHbIX JaHamadrax Poccun
(caiirak, a3epeH, KyJjaH, jomaab I[Ip)keBanbckoro), BKIIOUEHBl B HEJAaBHO u3laHHYI0 Kpachytro
kaury Poccuiickoit @eneparuu (2021). M3 3Toro crnucka Ha MpocTopax HaIIe CTpaHbI MOKA €IIIe
peaslbHO BCTPETUTh TOJIBKO caiiraka u a3epeHa. Ho cocrosHue mnomyjasuuu cadraka —
€MHCTBEHHON EBPOICHCKOM aHTHJIONBI, OOMTaHWE KOTOPOHM B HACTOAINEE BpEMs NMPHUYPOYCHO K
tepputopun  CeBepo-3amangnoro [lpukacrus, a B HEJaBHEM TMPOIUIOM OOBIYHOTO U
MHOTOYMCIICHHOIO BHJA HOKHBIX pernoHoB EBpomeiickoii wactm Poccum, ¢ koHma 90-xrT.
IIPOIILJIOrO BEKa BBI3BIBAET 0COO0YIO0 03a00UEHHOCTb.

3BOJ1]OIII/IH, CUCTEMAaTUKaA U apeajl Buaa

HecMoTpst Ha MHOTOBEKOBYIO HMCTOpPHIO BHJIa (Calirak BXOJUT B COCTAB TaK Ha3bIBAaEMOM
«MaMOHTOBOI» ¢ayHbsl EBpa3zun), BpeMs U MeCTO BO3HMKHOBEHMs poja Saiga HE YCTaHOBIICHO.
HckomaeMble OCTaHKH 3TOTO 3BEpsl M3 OTJIOXKEHUH JApEeBHEE CPEeIHEro IJIeHCTOoIleHa YYEeHBIM He
M3BECTHBI, a HAXOAKU KOCTEH 3TOro 1mepruoia roBOpsT HE TOJIBKO O €ro HIMPOKOM pacnpoCTpaHEHUU
B EBpasun u Amepuxe, HO U O TOM, YTO MOP(OITOTHYECKU, a TaK¥kKe, BEPOSTHO, IKOJIOTUUYECKH,
T GOPMBI YK€ HE OTIMYAIMCh OT COBPEMEHHBIX. ODTH (DaKThl MO3BOJIIIOT MPEANosararb,
YTO MPEAKU caiiraka OTAEIUINCh OT OoOmux KopHei rpymnmbl Caprinae BO BTOpOH IOJOBHHE
MHUOIICHa WM B Havaie mumorieHa (bapeimHukoB u ap., 1998). B ueTBepTHUHBINA mepuoa calrak
o0uTan Ha OOMIMPHBIX MPOCTPAHCTBAX TYHApPOCTENed OT bpuTaHCKMX OCTPOBOB Ha 3amaje
10 AIIICKM U ceBepo-3amaaHbix Tepputopuit Kananer Ha BocTOKe, a Takke oT HoBocuOupckux
ocTpoBOB Ha ceBepe no0 Kamkaza na rore. Iloremnenue W rymuausanusi KimMara Ha pyOexe
IUIEHCTOLIEHa UM TOJIOLlEHA NpHBEIM K HCUE3HOBEHHIO JaHAmadTa TyHApOCTeNei, U cairak
IpUCIOCOOMIICA K OOUTaHUIO B KCEPO(MUTHBIX CTEMHBIX M MYCTHIHHBIX JaHAMAPTaX Ha IOKHOU
nepudepun ero npexxHero apeana. M ecnu paHnee TuHaMUKa MPOCTPAHCTBEHHOH CTPYKTYpHI apeana
caiiraka ompejensgach BIMSHUEM B OCHOBHOM (H3UKO-reorpapuvyeckux (HakTopoB, TO Hadalio
rojoleHa O3HaMEHOBaJO Cco0OW HOBBIM 3Talml —  COCYLIECTBOBAaHHME C  YEJIOBEKOM.
[Tomumo ucTpebiieHus caiiraka B pe3yJibTaTe MacCOBOIM OXOThI, CTAJIO PACTH BJIMSHHUE YEIOBEKa Ha
cpeay oOWTaHUS JKMBOTHBIX 3a CYET IIMPOKOTO PpACHpOCTPaHEHUs 3eMIIe/leNnsl, OCOOEHHO
B 3anaaHoil EBporie, 4TO 0Tpa3uioch Ha U3MEHEHHUH apeaia BUJa B MCTOPUUECKUI mepro.

[To muenuto GonbimmHcTBa yueHbix (bapeimmukos u ap., 1998; Kysneunosa u ap., 2002), caitrax
ABJISETCSI €AMHCTBEHHBIM BMJIOM pojaa Saiga, B KOTOPOM BBIAEISUIM MATh MOABUAOB: TpU
BBRIMEpIINX — Saiga tatarica binagadensis (3axaBkasbe), S. t. prisca (EBpona u 3anagnas Cubups),

OKOCHUCTEMBI: OKOJIOI'MA U AMHAMUKA, 2022, Tom 6, Ne 4



KAPUMOBA, JIVIHEKNHA, HEPOHOB, APBIJIOB, ITTOPBEHOBA 7

S. t. borealis (Bocrounas CuOupp u Ajscka) U JBa COXPAHMBIIMXCS JIO HAIIEro BPEMEHU —
HOMUHATUBHBIN Saiga tatarica tatarica Linnaeus, 1766, pacnpoCTpaHEHHBI Ha OOLIMPHBIX
paBHuHax Ceepo-3amaaHoro Ilpuxacnus, Kazaxcrana m Cpegneil As3um, a Takxke 3amajJHoi
JlxyHrapuu, u Saiga tatarica mongolica banHukoB, 1946, wumeronuii HEOOJBIIONW apeas
B Monromuu. Jpyrue yuensie (Illep, 1967; Baryshnikov, Tikhonov, 1994) mpeamonarator, 4To
B IIJICMCTOLIEHE CYILECTBOBAJIO JBa BHAA — €BpONEMCKO-Ka3axcTaHCkui (S. tatarica) u
BOCTOYHOCHOMPCKO-aMepukaHckuid (S. borealis). Ha ocHOBaHMU 3TOr0 M HEOOJBIIUX Pa3JIMYUN B
Mop¢osoruu AByX CYIIECTBYIOIIMX MOJBMJIOB B IMOCIEIHEM, TpeTheM u3ganun «Mammal Species
of the World» (2005) um npuaaH BUIOBOW CTaTyC C MCIOJIB30BAHUEM JIsi MOHTOJIBCKOTO cairaka
Ha3BaHug S. borealis Tschersky, 1876, uro Hanwio oTpaxkeHue B psae OPUUIUATBHBIX TOKYMEHTOB,
OINpEeNENAIOUIMX pacupocTpaHeHue B EBpasum AByX caMOCTOSTENbHBIX BUIOB — S. tafarica n
S. borealis.

Caiirak Kak MacCOBBIH BHJ, HACEISBIIMA OTKPBHITHIE apuUIHBIE MPOCTPAHCTBA, ObLI IIEHHBIM
IIPOMBICJIOBBIM ’KMBOTHBIM M MT'PAJl 3aMETHYIO POJIb B )KU3HHU CTEIHBIX KOUEBHUKOB. Ellle B Hauaie
XVIII Bexka ero apean MHpOCTUpAJICS OT NPUUYEPHOMOPCKUX CTeNed Ha 3amajge 10 apuIHbIX
tepputopuii Kuras u Monronuu na Bocroke (Kupukos, 1966; /Ilunecman, 1998; puc. 1). B nepsoit
nonioBuHe XIX B. ero Hekorja oOMIMPHBINA apeall u3-3a OXOTHI U CEJIbCKOX035HCTBEHHOT'O OCBOCHUS
THX 3€MeNb OKa3ajcs pa3lelieHHbBIM Ha Tpu YacTtu: eBponeiickyto (Bocrounas Epoma),
cpenneasuatckyro (Kaszaxcran, VY30ekucran u TypkMeHUCTaH) U UEHTPaJIbHOA3MATCKYIO
(Monromust u Kwuraif). Bo BTOpoii mosioBuHe XIX CTOJIETHS YEOBEK OBICTPO 3aceisiyl CTEITHBIC
MPOCTPAHCTBA U Cailrak MOYTH MOJHOCThIO Mcue3 u3 EBponbl. Pe3ko cokpartuics ero apean u B
Azun. B urore k Hagany XX Beka OT CIUIONIHOTO M OOIIMPHOTO apealia OCTAJIKNCh JIMIIb OTACIbHBIC
ITHA, U Ha EBpPOIENHCKOM TEpPUTOPUU CaWrak BCTPEYAJCS TOJBKO B HETPOHYTHIX YEIOBEKOM
CcaMbIX IIyXHMX MECTax HUKHEro TedeHus peku Bonru, a B Asum — Ha Yctiopre, B bernak-/lane,
B Mexxaypeube Mmm-Kapartan, Kutae m Monromuu. O0masi 94MCIeHHOCTh caiiraka Ha TePPUTOPUHU
osBmiero CCCP onenuBanace Toraa mpumepHo B 1000 romoB (bannukoB u ap., 1961). Bun
OKa3aJics Ha T'PaHU MCYE3HOBEHHUs W OBUT B3ST MOJ yCUIIEHHYI0 oxpaHy. [locie BBeneHus 3ampera
Ha OXOTy Ha cailraka B EBpomeiickoil yactu ctpansl B 1921 r., Ha Tepputopun Kaszaxcrana u
pecniyonuk Cpenueit Azuu B 1923 r. u nukBunanuu koHTpabanasl Ha rpanune CCCP mo BbIBO3y
poroB B Havane 30-x rr. Hadyamoch BoccTaHoBieHue Buaa (QKupuos, 1982). B 1952 r. Tonbko B
Cesepo-3anagaom [Ipukacnuu ux Obuto yxe 180 ThIC., a MakcumanbHas yucneHHocTh B CCCP 3a
BCIO UCTOpHIO yueToB Oblia 3aukcupoBana B 1974 r. — 1 muH. 650 ThIc.

B nacrosmee BpeMss B MUpe CyIIECTBYET IATh MOMYJISIUNA calraka, U3 KOTOPBIX YEThIpEe —
nonyysiuss - CeBepo-3amagnoro I[lpukacnust  (Poccumst), VYpanbckas (Kaszaxcran, Poccus),
Yetroprekas (Kasaxcran, Y30ekucran, Typkmenucran), bernaknanunckas (Kazaxcran, Poccus) —
OTHOCATCSI K HOMMHATHBHOMY NOABUAY S. f. tatarica, a niatas — S. t. mongolica (=S. borealis) —
obutaer B 3amamnoit Mounromuu (puc. 1). Eme omna monymsuust S. t. tatarica, obutaBiiasi Ha
ceBepo-3anane Kuras (B Oacceiinax pek [[xynrap m Tauenr) m B mpuieraromux paitonax FOro-
3anmangHot Mouronuu, Obuta uctpebsnena eme B 1960-1970-err. B xoze J100bIMHM  POroB,
UCTOJB3YIOMINXCS B KUTAMCKOM MEIUIIMHE, XOTS MECTHbBIE MacTyXd BUAEIU HEOOJbIINE TPYMIIbI
u3 3-4 ocobeit 1o 1984 r. (Gao et al., 2011).

CoBpemMeHHOE COCTOSTHHE MOMYJISIIU A

VYV KaxaoW W3 ITUX TMOMYJSIUN CBOS CIOXKHAs Cyap0a, HO B I[€JIOM MPHYHMHBI, HETATUBHO
BIIUSIIOIIME HAa YUCJIECHHOCTh caiiraka, o BCEMY apeaiy OJHU U Te Ke: kiumamuyeckue (CypoBBIE
3UMBL, 13y [OeckopMmHIla B 3UMHUM MEpHOJ B pe3yJibTaTe OOpa3oBaHUs JENSHOW KOpPKH Ha
MOBEPXHOCTH CHera] M 3acyXW B BEreTalMOHHBIM Tepuon); duomuueckue (OONE3HH, TApa3UTHI
U XUIIHUKH); aumponozenuvle (MIpsIMble — MPOMBICET U OpaKOHbEPCTBO; KOCBEHHbIE — COKpAIlleHHE
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u (parMeHTanusT MeCT OOWTaHMs, BO3HHMKAIOIIME BCJICACTBHE HWHTEHCU(PHKAIUA CEIHCKOrO
XO35IUCTBA; YMEHBIIICHHE KOPMOBOW €MKOCTH MACTOMII, CTPOUTEIHCTBO MPErpaj B BHUJEC KAaHAJIOB,
JI0por, 3a00pOB Ha MOJIAX U MACTOUIIAX HA MYTSIX KOYEBOK M CE30HHBIX MHUTPALIH ).

Ay

EATCTAL MOHronuA

orEanyaw

Puc. 1. Apean caiiraka. Ycrnosuvie o6o3nauenusn: 1 — apean B rononene (bapeimaukos u ap., 1998),
2 — coBpeMeHHbIH apean Saiga tatarica tatarica (nonynsiuuu: E — CeBepo-3anagnoro [pukacnus,
K1 — Vpanbckas, K2 — Ycroprekas, K3 — bernaknanunckas), 3 — mecra BcTpeu S. t. fatarica B
MOCTIEIHNE TONbI, 4 — COBpeMeHHbI apean S. f. mongolica (=S. borealis). Fig. 1. The range of the
saiga. Legend: 1 — in the Holocene (Baryshnikov et al., 1998), 2 — Saiga tatarica tatarica (E —
Northwest Pre-Caspian population; K1 — Ural population, K2 — Ustyurt population, K3 —
Betpakdala population), 3 — meeting points of S. ¢. tatarica in recent years, 4 — S. t. mongolica
(=S. borealis).

Ha Ttepputopun 3amagHoii MoHrommu oOWTAIOT YeThpe CYOMOMYJSIMH «MOHTOJIECKOTO)
caitraka (S. t. mongolica=S. borealis) B paitone comona ManxaHs, B [llapruiin ['o6u, Xyiicuitn ['oou
u B Jloprouckoii crenu (Buuveibaatar et al., 2013). [To maenuto yuensix (JKupnoB u ap., 19980),
oceliblii 00pa3 JKW3HHM, NMOHWKEHHBIH IMOTEHIMal Pa3MHOXKEHUS M, KaK CJeICTBUE, HHU3Kas
YUCIIEHHOCTh  MPENONpPENeNsoT OONbIIyI0 yA3BUMOCTh 3TOrO MOABHIAA K HEraTUBHBIM
BO3JICHCTBHUSIM  KJIMMATHYECKUX, OHMOTHYECKUX (OOJIE3HHM) U AHTPONOrEeHHBIX (HaKTOPOB.
HecmoTpst Ha TO, uTO 0XOTa Ha Hero Obuta 3ampemena ¢ 1930 r. (Munuep-I'ymnang u ap., 2020),
B 70-80-x rr. mpomwioro Beka B yJaJeHHBIX yrojkax lobm obOutamo wmenee 1000 ocobei
«MoHronbckoro» cairaka (Lushchekina et al., 1999). Ho, Omaromaps menomy psay TaKuX
MIPUPOJIOOXPAHHBIX Mep, Kak BkiIroueHue B 1987 r. Buna B KpacHyro kuury MoHToMMH, CO3/1aHue
HOBBIX OXpPaHSEMbIX TEPPUTOPUM (B MX Mpelenax HaxoguTcs NpuMmepHo 24% apeana 3ITHX
konbITHRIX (Clark et al., 2006), ycuiieHue oxpaHbl U paboTa ¢ MECTHBIM HACEJIEHHUEM, CUTyalHIo
yaanoch nepeaoMuth. [lo yueram, npoBeaeHusiM B 2014 1., pazMep nonyssinuy cairaka COCTaBIIsII
npuMepHO 15 ThIC. ronoB, a apean — moutu 4.7 Teic. kM? (Yumennopx u ap., 2016). Ho nocne
MaccoBoro majaexa B 2017 1., BBI3BAaHHOTO YyMOW MENKHX KBAaYHBIX, H H3-32 HEOIArOnpUsTHBIX
NoroAHbIX yciaoBuil k koHmy 2018 r. mx ocraBamoch Bcero 3800 ocobGeit (Fewer ..., 2019).
[TpoBenennsie 3a aBa roxa (2019-2020 rr.) meponpusiTuss — BaKUWHAILMS JOMAIIHET0 CKOTa,
JIOTIOJIHUTENbHAS TIOJKOPMKa KHBOTHBIX B 3UMHHUE MECAIbl, a TaK)KE€ YCHUJICHHE OXpaHbl cairaka,
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Jadd CBOM pe3ysbTaTthl, U B OKTs0pe 2021 r. momymsimust HacuuThiBana yxe 10077 ocobeit
(Mongolian ..., 2021).

Mepbl 110 COXpaHEHMI0O HOMMHATHMBHOIO NOJBHAA cairaka (S. 7 tatarica), npennpuHATHIE
COBETCKUM TMpaBUTEICTBOM B 20-30 IT. mMponuioro Beka, MPUHECIH CBOM pPe3yJbTaThl, U YXKE K
cepeariHe XX B. YHCICHHOCTh JKMBOTHBIX HACTOJNBKO BO3pocia, 4yTo B 1951 . OBLT OTKPHIT
npombicen Ha Tepputopun CeBepo-3amagHoro Ilpukacnus, a ¢ 1954 r. — B oTAeNbHBIX palioHax
Kazaxcrana. HecmoTps Ha TO 4TO exxeronHo m3biManock ot 10 go 115 Teic. caiirakoB B CeBepo-
3anmagnoM I[lpukacnum m 31-501 ThIC. B Ka3aXCTaHCKUX MONyJSIUAX, K Hadany 1980-x rr. ero
o0Imrasi YMCIEHHOCTh OleHUBaach mpuMepHo B 1.2 miH. TonoB — 400 Thic. B CeBepo-3anagHoM
[Mpukacnum, 800 Teic. B Kazaxcrane, Y36ekucrane u Typkmenucrane (bexenos, I'paues, 1998;
XKupnos, Makcumyk, 1998; puc. 2). Pacnag Coserckoro Coro3a B 1990-e rr. u nociaenoBaBume 3a
HUM TOJbl SKOHOMHUYECKOTO KpH3UCA, OTKPBITHE TPAHUIl U MPAKTHYECKH CBOOOAHAS BHEIIHSS
TOProBJIsl, @ TAKXKE YBEJIIMUYEHHUE cIIpoca Ha pora caiiraka B Kurae u psne crpan Oro-BocTouHoit
A3uu mpuBeIHM K pocTy OpakoHbepCTBa MO BceMy apeany. OOmiasi YMCIEHHOCTh TPEX MOMYJISLUM
caiiraka (Y paynbckoit, bermaknanmuackoit u Y crioprekoid) 3a 10 et ymensnmiace B 45 paz — ¢ 976
TeIC. B 1993 1. 10 21.1 TBIC. B 2003 1. (I'paueB u np., 2009), a B CeBepo-3ananuom [Ipukacnuu 3a
TOT € IEepHUojl OHa yMeHbIuach B 8 paz — co 148 teic. 1o 18.5 Thic. (bnusHiok, 2009). BaxHo
0oTMEeTUTh, 4To ecau B 2003 r. unucienHocts nomynsuuid B Poccum m Kazaxcrane (M cocenHux
V36ekucrane u TypkMeHuCTaHe) BIOJHE COMOCTABUMBI MeXAy co00i, To uepe3 20 et 3T uudpsl
3HAYUTENIBHO OTNInYaroTcs — Te ke 18.5 Tric. B CeBepo-3anannoM [Ipukacnuu (Caiirauss ..., 2022)
u 1 muH. 318 ThIC. B Tpex kazaxcrtaHckux nomyssiuusax (Cyns6a ..., 2022). Ilpu stom cienyet
OPUHATE BO BHMMaHHME TOT (akt, uto ¢ 2010 mo 2015 rr. B VYpanbckoit u bernmakaaniuHckoi
MOMYJISIIUAX OT AMKU300TUH oru6mm mout 230 Toic. xuBOTHBIX (Karimova et al., 2021).

1400
1200
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600 /\
400 | I I/I “. TI

200 A

YucjaeHHOCTh caiiraka, ThbIC.

0 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrriria

] 2 3 —4

Puc. 2. JluHaMuKa YHCIIGHHOCTH TONYJSIMH calraka. Yciaoewvie obOosnauenus: 1 —
bernaknanuuckas nonymsiuus, 2 — Ycroprekas, 3 — VYpanbckas, 4 — nomyisnus CeBepo-
3anagnoro Ilpukacrus. Fig. 2. Dynamics of the Betpakdala (1), Ustyurt (2), Ural (3) and
Northwest Pre-Caspian (4) saiga populations.

[IpoBenenHoe HaMHM UCCIEIOBaHME TOKa3zano, 4to B Hadaie 2000-xTTr. OCHOBHBIE
OHMoNIOrHyYecKre mapaMeTphl, XapaKTepu3ylollue YyeThipe momymsnuu caiiraka (CeBepo-3amagHoro
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[Tpukacnus, bernaknanuHckyro, YCTIOPTCKYIO, Y paidbCKylo), T.€. JIOJOBUTOCTh U SUIOBOCTh CAMOK,
COOTHOLIEHHE II0JIOB HOBOPOXKIEHHBIX, IPHUILUION U IOJIOBO3PACTHOM COCTaB MOIYJIALUH,
olpesieNiieMble B HIOJIC-aBryCTe, OBIJIM COMOCTABUMBI, IIPHUYEM JOJISI B3POCIBIX CaMIIOB M BBIXOJ
MOJIOIHAKA Ha | caMKy B Hroje-arycre B nomyssinuu Cesepo-3anannoro IIpukacnus OblIH BBILIE,
yeM B KazaxcraHckux mnomyismusax: 11.5£1.9% u 0.81+£0.18 caiirayonka mnpotuB 8.7+3.8% u
0.48+0.40 coorBerctBenHo (Karimova et al., 2021). DTu naHHBIE MO3BOJISIOT TOBOPUTH O TOM,
YTO MPUYUHBI TAKOM pa3HHUIIbI B YUCIEHHOCTH KPOIOTCS MMEHHO BO BHEIIHUX (PaKTOpax.

Jlns ycnemHOW OXpaHbl TpeX NOMYJSUUNA IpaBUTENbCTBO KaszaxcraHa, MeXIyHapoOIHBIE
HEMpPaBUTENbCTBEHHBIE U MEKITPABUTENILCTBEHHBIE OpPraHU3alliy BIOKHUIN 3HAYNTENbHBIE CPEe/ICTBA
B Pa3BUTHE CETH 0CO00 OXpaHAEMBIX NMPUPOIHBIX TeppuTopuii B Pecmybmuke. C 2006 . muromaan
TaKUX TEPPUTOPUI pa3HOrOo YpPOBHS B apeajie OOWTAaHHUS caifraka yBelIM4Minch B 2.5 pasa
(3a cueT 0Opa3oBaHMs JIBYX HOBBIX — IpHUponHbIE pe3epBarbl «bokeiopaa» um «AntelH [lanay,
KyZla BOIIIA TEPPUTOpHS 3aKa3HUKAa «CapbIKONMHCKHUI», W PaCIIMPEHUS YK€ CYILIECTBYIOUIMX —
3aKa3sHUKa «AHIACACKHI», MPUPONHOIO Mapka «YibITay», HNPUPONHOTo pesepsara «Mprus-
Typraiickuit» u  3anoBeaHuka  «KopraskuHckuil») u coctaBuiaum — Oomee 6 MIH. ra
(OO ytBepxxaenuu ..., 2017). B 2014 r. Ob1 co3naH nepBblii 3KOJIOTMYECKUN KOPUIOP, KOTOPBII
COCAMHMJI KJIIOYEBbIE 0CO00 oOXxpaHseMmble mnpupoansie Tepputopun (bparuna, 2015).
BoccranoBnens! cymiecrsoBasmme npu CCCP moOuibHble MHCTIEKTOpckUe rpynnsl: 30 oTpsiioB
u3 150 MHCIEKTOPOB, OCHALLEHHBIX COBPEMEHHBIMU TPAHCHOPTHBIMU CPENCTBAMH, yCTPOHCTBAMU
CIIyTHUKOBOM CBSI3M W HaBUTaLlMM, a TaKke ayauo- M BUAEONpuOOpaMH HAOIIOIEHHUS
(Munopanckuii, JlanekoB, 2016). MHorue mpoekThl B HACTOAIIEE BPEMs HAXOIATCS B CTaJIUH
peanu3aluu — 3TO U Hay4yHbI€ HMCCIEIOBAaHUS, U 3KOJIOrO-IPOCBETUTENbCKAs paboTa ¢ MECTHBIM
HaceneHueM. ExeromHo Ha teppuropun Kazaxctana mnpoBoasdTcs aBuUayyeTbl U HAa3E€MHBIN
MOHUTOPHUHI caiiraka, a TaKKe CyIEeCTBYEeT IporpaMma CIEKEHHs 3a OTIEIbHbIMU >KMBOTHBIMH,
MIOMEYECHHBIMU CIIYTHUKOBBIMHM omeHukaMu (Mwunnep-I'ymnann u ap., 2020). IloBblimenue
2 PEKTUBHOCTH OXpaHBbI caiiraka U y)KeCTOUeHHe Mep HakazaHus, BBeleHHBIX ¢ 2018 r. mo craThsim
VYronosHoro koxekca PecnyOmumku Kazaxcran (2022), kacaromuxcs OXOTbl Ha caifraka
¥ OOpallieHusi C €ro JepuBaTamMH, IMO3BOJHMIIO 3HAYUTEIHHO OCIA0UTh Tpecc OpaKoHbEPCTBA
U CO3J1aTh YCJIOBHUS JUIsl TAKOT'O OBICTPOTO pOCTa YMCIEHHOCTH BUA.

B Poccun camocrositensHas momyssiusi caiiraka obutaer Ha Tepputopun Ceepo-3anaaHoro
[Tpukacriua B dkoperuoHe «YepHble 3emMin», BKIIOYAIONEM B Ce€0s BOCTOYHBIE paNHOHBI
PecniyOonmukn KanMpIkust U 1oro-3amajgHbie paiioHbl AcTpaxaHCKoW oOiactu. B mpurpanuunsie c
PecnyOnuxoit Kasaxcran sieBoOepexHbie paiioHbl AcTpaxaHckoi, Bonrorpaackoit u CapatoBckoit
o0JacTeil yacTHYHO 3aX0AuT apean Ypanbckoi monyisinuu (Neronov et al., 2013). B mocnennue
ro/ibl B CBSI3M C €€ POCTOM M BECEHHe-JIeTHell 3acyxoil Ha Tepputopun KazaxcraHa, B 3TH o0jacTu
Ha KOPOTKOE BpeMs CTajdd 3aXOJUTh MHOTOTBICAYHBIE CTaja, 4YTO BBI3BIBAET HEKOTOPOE
HEJIOBOJILCTBO CO CTOPOHBI MeCTHBIX (pepmepoB (Caiiraku ..., 2022). Taxxe oTMeuaroTcs peakue
BCTpEYH cailirakoB bernaknanmackoit MOMYJISALUA B OpenOyprckoit obnactu
(JIeBbikuH 1 gp., 2015).

Cyab0a nonyiasinuu caiiraka B Cesepo-3anagnom Ilpukacnuu

Kaxk roBopuioce Bbile, ¢ Hayasa XX B. Calrak 3a HECKOJIBKO JECATHIETUM U3 MCYE3AIOIIEr0
Buja B CCCP nepemien B pa3psit HpoMbicioBbIX. Yke Kk 1940 r. ero apean Ha npaBobepexne Bonru
OXBaThIBaJl OOJBIIMHCTBO PallOHOB, a KOHIy 40-X IT. aHTWUJION HacuuThiBajiock Oojsee 100 ThIc.
ocooOeit (PKupuoB, Makcumyk, 1998). B 1950-1960-¢ roasl niomaas 30HbI OCHOBHOI'O OOHUTaHHUS
caiiraka cocraBisia yxe 60-70 Thic. KM%, a B EPHOJBI 3aCYX U MHOTOCHEXKHBIX 3UM 3Ta 00JacTh
yBemuauBanack 10 150-170 teic. kM2 (puc. 3a). YMCIEHHOCTh OlleHMBanach npuMepHo B 800 ThIC.
(KupnoB u np., 1998a; bmusniok, 2009). Ilpu Takoil 4MCIEHHOCTH H3-32 BBICOKOM CTaAHOCTHU

OKOCHUCTEMBI: OKOJIOI'MA U AMHAMUKA, 2022, Tom 6, Ne 4



KAPUMOBA, JIVILIEKNHA, HEPOHOB, APBIJIOB, ITTOPBEHOBA 11

caiirakoB KOpPMOBBIE PECYpChl Ha MACTOMINAX JTOBOJBHO OBICTPO 3aKaHYMBAJINCH, YTO 3aCTaBIISAIIO
KUBOTHBIX II€peMelIaTbCsi Ha HOBbIe TeppuTOopuH. CalrakoB, COBEpLIAaBIIMX B MOMCKaX
OPONUTAHUA JalbHUE MHIPALUU TPOTHKEHHOCThIO 10 420 KM, MOXHO OBIIO BCTPETUTh
IIPaKTUYECKU ITOBCEMECTHO JAJIEKO 3a MPEIEIaMU IKOperuoHa «YepHble 3eMiIn» — Ha TEPPUTOPUU
Actpaxanckoi, Bonrorpaackoit m PoctoBckoit obnacteii, CraBpomonbckoro kpas, PecmyGuumk
Kanmeixus, larecran u Yeuns (OKupnoB u 1p., 1998a). OnHako cyiiecTBoBaM paiiOHbI CE30HHBIX
CKOIUICHWI. 3UMOM caliraku MpeAnoYnuTaIn OOUTaTh Ha IOTe — Ha BOCTOYHBIX CKJIOHaX Eprenei u
B OKOpernoHe «YepHble 3eMIIM»; BECHOW OHU TNEepeMelaiuch Ha ceBep — B CapnuHCKYIO
HU3MEHHOCTh, TI€ Y HHUX IPOXOAMJ OTE]I, a B JICTHUH MEPHOJA PACCPEAOTOYMBAIUCH, HO
OOJIBIIIMHCTBO MPEAIOYUTANO MTACTUCH K CEBEPY M 3amajy oT mecra orena (banuukos u np., 1961).

a) 0)
Puc. 3. O6sacTp pacripocTpaHeHus nomyJssinuu caiiraka Cesepo-3anaanoro IIpukacnus: a) B 1950-
1960-¢ rr. (bannukos u ap., 1961; Kupnos, 1982), 6) — B 1970-1990-¢ rr. (’KupnoB u ap., 1998a).
Vcnosuvie 0603nauenus: 1 — ocHOBHOM apeai, 2 — paiionsl 3axooB. Fig. 3. The area of distribution
of the Northwest Pre-Caspian saiga population a) in the 1950-1960s (Bannikov et al., 1961;
Zhirnov, 1982), b) in the 1970-1990s (Zhirnov et al., 1998a). Legend: 1 — saiga’s main range, 2 —
areas they visited.

HavaBmeecs B 1970-e roasl MmMpoKOMacHITaOHOE XO3AWCTBEHHOE OCBOEHUE TEPPUTOPUU
B paiioHe CapHnuHCKHUX 03€p, TaKoe KaK CTPOUTEIbCTBO JOPOI U IIOCEIKOB, paclallka 3eMelb,
COOPYXKEHHE CETH OpocUTeIbHbIX KaHaioB (bimsHiok, 1995), k Havamy 1980-x rog0oB mpuBeNo K
COKpAILEHHIO TUIOIAH OCHOBHOrO obutanus caiiraka 10 30 teic. kM2 (puc. 36). PocT noronosbs
MenKoro gomamHero ckora B Kanmbikuu g0 3.04 man. B 1981 r., Bo3pociias KOHKYpEHLHS 3a
KOPMOBBIE PECYpPChl, & MHOIJa U HEOJAronpusiTHbIE MOTOJHbIE YCJIOBUS BBIHYXJAJIU IOKa €Ile
MHOTI'OYHCIICHHBIE CTaJla CalrakoB, YUCIEHHOCTh KOTOpbIX ¢ 1970-x mgo cepenunsl 1980-x rr.
BapbpupoBana oT 240 Teic. 10 715 thic. ocobeit (bmmsniok, 2009), coBepmiaTb HPOTSKEHHbBIE
KOUYEBKH B MOUCKAX JIydlIUX nacTouiy Ha reppuropud B 100 Thic. kM2 B Te rojsl eie oTMeyanuch
peakue 3axonbl caiiraka B PocToBckyto o6macts, CtaBpornonbckuil kpait u PecnyOnuky [larectan
(Munopanckuit, [lanpkoB, 2016). IIpombicen, pa3BHUTHE CEIbCKOI'O XO3SHCTBa, pa3paboTka
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MECTOPOXKJICHUH He(TH U raza U CTPOUTENILCTBO COMYTCTBYIOLIMX HHQPACTPYKTYp HpPUBEIH K
TOMYy, 4YTO KOHLIY 1980-xTrr. uMcieHHOCTh caiiraka cokpatuiacek a0 150-160 Tsic.
(Kupnos, Makcumyk, 1998).

B 1990-¢ rr. HeKOHTponMpyeMass OpaKOHbEpCKasi 0XO0Ta, KOTOpas aKTHBH3WPOBAJIACH IOCIIE
pacniaga CCCP, a Take mocsenoBaBIias MpUOCTaHOBKA pa0OThI BCeX OIOJIKETHBIX CTPYKTYP, B T.4.
U MPUPOJOOXPAHHBIX, IPUBEIIM K PE3KOMY MaJEHUIO YHCIEHHOCTH MOMYJIAIUU B peTUOHE — 110 15-
20 TeIc. B 2006 1. (MenpHukoB, Cunopos, 2009), ¢ nmociaenyronmM ee CHWKEHHEeM 10 4-5 ThIc.
B 2015 r. (KapumoBa, Jlymekuna, 2018). Ilo muenuto psga skcmeproB (Kuhl et al., 2009),
9TO caMoe OBICTPOE  COKpallleHWe YMCIECHHOCTH, 3aperuCTPUPOBAHHOE KOrJga-iubo A
MJICKOMUTAIONMX B Mupe. [ OOBSCHEHHS MPUYHH TAKOro KaTacTpo(UUECKOro COKpAIICHUS B
koHIe 1990-x — nagase 2000 r. BBIABUTaJIMCh pa3jM4YHbIE TMIOTE3bl: OJHU aBTOPbI IBITAINCH
CBS3aTh €r0 C MHOTOJETHUMHU HHUKIMYECKUMHU KOJICOaHUSIMHU U HAXOXIECHUEM MOMYJSIUU Ha TOT
MOMEHT Ha CTaJIMM CIaJa CBOMX IMOMYJISAIMOHHBIX Bo3MokHOocTel (CumopoB, bykpeesa, 1999);
Ipyryue — ¢ U3MEHEHUsIMH PaCTHTEIBLHOI0 TOKPOBa B MecTax obuTaHus cairaka (Abdatypos, 2007;
AbatypoB u 1p., 2008); BbICKa3bIBAJIOCK MHEHHE, YTO OCHOBHAS IPUUYMHA B BO3POCIICH MOMYJISIIUN
Bosika. Ho mo mpomiectBun BpeMeHu BepHOM okaszanack Bepcus A.A. Jlanwikuna (2005), koTopblit
OOBSACHUI 3TO OECKOHTPOJIbHBIM, XUIIHMYECKHUM XapaKTEPOM HCIIOIb30BAHHUS PECYpPCOB Calraka
U OTCYTCTBHUEM UX HaJJIeXKalleld OXpaHbl.

B Te romel Kpome OpaKkOHBEPCKOTO OTCTpeNa JKUBOTHBIX Ha MSACO MPOBOAMIOCH
MOTHUBUPOBAHHOE YHUUYTOKEHHE CaMLIOB M3-3a POrOB, BHICOKO LIEHSIIUXCSA B KUTAMCKOM MeIULIUHE,
YTO MPHUBEIO K HAPYIIEHUIO TOJOBO3PACTHOW CTPYyKTypbl nonyysiuud. CoxpaHuBLIasics B
nonyysiun - CeBepo-3amaaHoro Ilpukacnust B yCIOBUSIX HHU3KOW YHUCIEHHOCTH BBICOKas
mogoBuTocTh Buaa (Karimova et al., 2020) He morna ObITh peann3oBaHa B MOJHOH Mepe H3-3a
KpailHe HU3KOr'0 YpOBHS IOJIOBO3pENbIX caMmioB. JlJisi HOpMaJIbHOIO IMKJA BOCHPOU3BOACTBA HX
KOJIMYECTBO JIOJDKHO HaxoauTbcsd Ha ypoBHe 15-20%, a B mpupome k asrycty 2002 r. uz-3a
BBEIOOPOYHOTO OTCTpeNa CaMIOB HMX YHCIEHHOCTh cokpatuiack mo 1.1%, a k mepuomy roHa
nocturna kputudeckoir otMmerku — 0.6% (Milner-Gulland et al., 2003). Hecmotpst Ha
peANpPUHUMAEMbIE MEpbl, 3Ta JAUCIPONOPLHS B COOTHOUICHUM IOJOB MPOJOJDKAIa COXPAHATHCS
u B nocienywmme roasl. Tak, B aBrycre 2014 r. monsi MOJIOBO3PENIBIX CAMIIOB B IMOMYJIALIMA
coctaBisia Bcero 5.7%, a k aekaOpro cHuzmwinack 1o 0.72% (Jleronucsk ..., 2014). Panee Toxe
CIlydaJMChb KPUTUYECKUE CUTyallMd, HO HE Takue NpoaoskuTenbHble. Tak, 3umoil 1958-1959 rr.
B pe3yJIbTaTe UYPE3MEPHON MPOMBICIOBONM JOOBIYM JOJISI B3POCIBIX CaMIIOB YMEHBIIMJIACh K
nepuoay rona ao 1-2% (bannukoB u np., 1961), Ho, OGnarogapsi BHICOKOM TUIACTUYHOCTH BUIA U
BBIpaOOTaHHBIM B IIpPOLIECCE DBOJIOLUU AaJalTUBHBIM CIOCOOHOCTSIM, a TaKXe CHUXEHHIO
KOJIMYECTBA J1OOBIBAEMBIX JKUBOTHBIX, UYHMCIEHHOCTh MOMYJSIMH BOCCTAHOBWJIACH uepe3
HECKOJIbKO JIET.

HaGumonatomeecst B mociegHue rojbl yIydlIIEHHE IOJIOBO3PACTHON CTPYKTYphl HOMYIISILIUU
(puc. 4) MO3BOMISIET C HEKOTOPOH OCTOPOKHOCTHIO TOBOPHUTH 00 €€ BBIXOJE M3 3aTSHYBIIETOCS
nepuoja aenpeccuu yncinennoctu (boryn, 2019). Jlannbie 3KCIIepTHOM OIEHKH YUCICHHOCTH BH]IA
TaKKe TMOATBEPXKAAIOT dTo, T.K. B wmroide 2022r. caiirakoB Obuio  yxe 18000-19000
(Caiiraups ..., 2022).

B cBsi3UM C majgeHreM YKCICHHOCTH Caiiraka 30Ha WX OCHOBHOT'O OOMTaHUsS TOXKE COKPaTUIIACh
(puc. 5). B nmocnennue roapl, HECMOTPSI HA CTPEMUTENBHBINA POCT MOTOJIOBbSI MEJIKOrO JIOMAIIIHEro
CKOTa, B MEpPBYIO O4Yepeab B BOCTOUHBIX paiioHax Pecny6mmxu Kanmbikus (YepHozemenbckuii,
Octunckuit  u  SAwmkynsbekuii), ¢ 312.8 teic. B 1998r. nmo 13283 teic. B 2019T.
(IToronoBse ..., 2019), yxke He CTOIb MHOTOYMCIEHHBIE CTaJa HE COBEPIIAIOT MPOTSHKEHHBIX
MUTpAllMl B TOMCKAaX MPONUTAHUS, NPEANOUUTast KPYIJIbI TOJ JepKaTbCs Ha OXpaHSEMBIX
TEppUTOpHUsX (CTEMHON ydacTok 3amoBenHuka «YepHble 3emumy», PecrmyOnmmka KanMbikus
¥ 3aKa3HuK «CTemHol», AcTpaxaHckas 00JIacTh) WM BOJIU3M HUX, HA IUIOMIAAU OKOJIO 3 THIC. KM>
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(Kapumoga, JIlymekuna, 2018), uto cocraBmuser muuib 10.2% OT BceX ONTUMAaIbHBIX MECT OOUTAHUS
B 3toM peruone (Ilampmpia, 2016). MccnemoBanue pacTUTENBLHOCTH CEBEpPO-3alaHONW dYacTh
[IprikacuiicKOi HU3MEHHOCTH, INPOBEIACHHOE B paMKax IpoekTa BcemupHoro ¢onma ITUKOM
npupoasl (WWF) «Ouenka mecroobutanmii caiiraka CeBepo-3anaanoro Ilpukacnus» B 2021-
2022 rr., moka3ano, 4TO pacTUTEIbHbIE COOOIIECTBA HAa 3HAYUTENBHOM YacTH 3TOM TEPPUTOPUHU
HaxonaTcsa B xopoireM cocrossHuu (M.H. CadponoBa, muaHoe coobieHue), a ux pasHooOpasue u
BHUJIOBOM COCTaB BIIOJIHE MOJAXOMAT JJIA PACIIMPEHHUS 30HBI COBPEMEHHOTO OOWTaHWs BUIA TPH
YBEJIMYECHUH €T0 YUCICHHOCTH.

35
30
25
20
15
10

Joyist B3pocJIbIX camMioB, %

0 Trrrrrrrrrn , o, r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrri

Puc. 4. lunamMuka B3pocCibIX caMIOB B monyJisinuu caiiraka Cesepo-3anannoro Ilpukacnus.
Fig. 4. Dynamics of sexually mature saiga males in the Northwest Pre-Caspian population.

Mepsbl, npeanpuHUMaeMble 1151 COXPAaHEHHUS MONMYJIAIUM caiiraka
B CeBepo-3anagnom Ilpukacnun

B nocnennue necsatuierus mpoOiieMa COXpaHEHMs caifraka Kak BMJa, IIPUOOpena MHPOBOE
3HaueHue. C 1995 r. on Haxonuics B [Ipunoxenun II KoHBeHIIMU 0 MexAyHapOIHON TOPromiie
Bunamu qukoi dgaynsl u ¢uopsl (CUTEC), a Ha 18-it Kondepennuu Ctopon CUTEC (2019 r.,
r. KeneBa) Obuta MpUHATA aHHOTALMS, B KOTOPOW «yCTaHABJIMBAETCS HyJeBas SKCIOPTHAas KBOTA
Ui 00pa3LoB U3 MPUPOABI, IEpPEMELIaeMbIX B KOMMEPUYECKHX LENIsIX», YTO aHaJOrM4HO
BpeMeHHOMY 3aHeceHuto Bujga B llpunoxenne I CUTEC. MexayHapoaHblii COIF0O3 OXpaHbI
npupoast (IUCN/MCOII) B 2002 r. BBen caifraka B cBoil Kpacusiit Cnucok. Calirak BKIIIOYEH B
[Ipunoxenue 11 KoHBeHIMM O COXpaHEHMHM MUIPUPYIOIIMX BHUJOB JHUKUX JKUBOTHBIX
(«boHHCKast KOHBEHIIHS»), U TOCYAApCTBa, HA TEPPUTOPUU KOTOPBIX OOUTAIOT BHU/IbI, 3aHECEHHBIC B
st0 [lpunoxkeHue, NOJKHBI NMPUIAraTh YCHWIMS K 3aKIFOYEHUIO BAXKHBIX JJIs1 HUX COTJAlIEHUN U
OTIaBaTh IPHOPUTET TAaKMM BHJAM, COXPAHHOCTb KOTOPBIX OCTaeTcs NoJ BompocoM. Poccuiickas
®denepanys Ha CEroAHAIIHUN J1eHb He sBsieTcss CtopoHol boHHCKo# koHBeHUMH, HO B 2009 . oHa
IpUCOeIUMHUIach K MemopaHayMy O B3aMMOINOHHMMAHMM  OTHOCUTEIBHO  COXPAHEHMS,
BOCCTaHOBJICHHS] U YCTOMYMBOr'O UCIOIb30BaHUs aHTHIIONBI. CTopoHaMu MeMopaHayMa sIBISIOTCS
BCE CTpaHbl apeaja cailiraka, a TakXke psJ OOILIECTBEHHBIX OpraHu3aluii, a pabouuM ero
UHCTPYMEHTOM — CpeiHEeCpOUHbIE MEXTyHapOAHbIE paboyue MporpamMMBbl.

B 2012r. Obuto 3akiaiO4YeHO JBYCTOPOHHEE MexBenoMcTBeHHOe Corjamenne Mexay
MuHuCTEPCTBOM NMPUPOJIHBIX pecypcoB M 3konoruu Poccuiickoit @eaepanuu 1 MUHUCTEPCTBOM
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cenbckoro xoszsiictBa PecnyOnmuku Kazaxctan mo oxpaHe, BOCHPOM3BOJACTBY M HMCIIOJIb30BAHUIO
Vpanbckoit rpynnupoBku cairaka. B 2020 r. Obur moanucaH HOBBIA JOKyMeHT — CornameHue
MeX1y MHUHHMCTEPCTBOM 3KOJIOTMH, T'€0JOTMH U NMPUPOIHBIX pecypcoB PecrnyOnuku Kazaxcran n
MuHHCTEPCTBOM HPUPOAHBIX pecypcoB H d3konoruu Poccuiickon @Penepauuu MO OXpaHe,
BOCIIPOM3BOJICTBY U HCIOJB30BAHMIO TPAHCTPAHUYHBIX MOMYJAUMN caiiraka (Saiga tatarica
tatarica).

Semnu

Puc. 5. O6nacte pacnpoctpanenus cairaka B Ceepo-3anagHom [Ipukacnum B 2000-2022 rr.
Ycnosuvie 0bo3nauenus: 1 — ocHOBHOU apean, 2 — MecTta Bcrpeu cairaka. Fig. 5. Distribution of
saiga in the Northwest Pre-Caspian region in 2000-2022. Legend: 1 — the main range, 2 — the sites
of sightings.

B Poccuiickoit ®enepannu 3a nociennue 30 jgeT ObUT TaKkkKe NPUHAT Pl Mep, HAIPaBIEHHBIX
Ha COXpaHEHHUE KaK caiiraka, Tak U MecT ero ooutanus. B 1998 r. Obu1 BBeieH 3anpeT 0XOTHUYHETO
npombicaa, B 2001 r. Beimen Yka3 npesugeHta Kanmpikun «O upe3BbIYalHBIX MEpax MO OXpaHe
Y COXpaHEHUIO KaJIMBIIKON monyisinuu cairaka», B 2010 r. nmpoBenen «l'ox caiiraka», B 2013 r.
caifirak ObIJ BKJIIOYEH B MEpPEueHb «OCO0O0 IIEHHBIX AMKUX YKHUBOTHBIX M BOJHBIX OMOIOTHYECKHX
pecypcoB, MpUHAANEKANMX K BUIAM, 3aHeceHHBIM B KpacHyto kaury Poccuiickoit @enepanuu u
(nnm) oxpaHseMBIM MEKIYyHApOIHBIMH AoroBopamu Poccuiickoit deneparum», 3a HE3aKOHHYIO
00BIYy, colep)kaHue, MpuoOpeTeHne, XpaHEHHe, MEepPEeBO3KY, MEPEChUIKY U MPOJaxy KOTOPBIX
HACTYIAeT YroJIOBHas OTBETCTBEHHOCTh B COOTBETCTBHM CO craThed 258.1 YromoBHOro kojaekca
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P® (2017), Taxxe Bua BHeceH B Kpachble kuuru Pecnyomuku Kanmbikus (2013), Pocrosckoii
(2014) u Actpaxanckoii (2014) obnacreii u Poccuiickoii ®eneparnuu (2021).

JUist ycuiieHHsl OXpaHbl MECTOOOMTaHUM caifraka U yCHelHoro BeAeHuss MOHuTopunra B 1990 r.
B PecnyOmuke Kanmpikus Obl1 co3gaH roCyIapCTBEHHBIM NPUPOIHBINA 3amoBeqHUK «YepHble
3eMJIn» (IJIOIAAb CTEMHOIO y4acTka — 94 ThIC. ra ¢ oxpaHHOM 30HOM B 57 ThIc. ra). B 2010 r. nox
€IMHOE YIpPaBJICHHWE JTOMY 3allOBEAHHMKY OBLIM TepenaHbl TpU (eAepalbHBIX 3aKa3HUKa
(«Meknerunckuit» — 102.5 Teic. ra, «Capnuackuii» — 1959 Teic. Ta M «XapOWHCKHIT» —
163 T1hIC. Ta), pacnoyiokeHHbIe Ha TeppuTopuu Pecny6muku. B AcrpaxaHckoil obnactu yxxe Oonee
20 net >¢dekTuBHO (PYHKIIMOHMPYET PErHMOHAJbHBIA 3aka3HUK «CTemHOW», rie HeOOIBIIOH,
HO TTpo(ecCHOHANLHBIN KOJUIEKTHUB OCYIIECTBIISIET OXpaHy caiiraka Ha romaan okoio 104 Teic. ra.
Kpome oxpaHsbl, Ha TeppuUTOpUM 3aka3HHKa «CTENHOM» MPOBOASATCS HAYYHO-HCCIIEAOBATEIbCKUE
paboThl — critaMu UHCTIEKTOpoB ¢ 2004 1. BeeTcss MOHUTOPHHT Caiiraka, & MHOTHE OTeUECTBEHHBIC
U 3apyOeXHbIE HCCIIENOBATEeNIM BBIOpAIM €ro TEPPUTOPHIO B KAdyeCTBE MOJEIBHOIO MOJHUIOHA.
311ech UCCIeNyIOTCS HE TOJABKO Pa3iIMUHbIE ACIEKThl OMOJIOTUH, 3TOJIOTUU U 3KOJIOTUHU caiiraka, HO
U BexyTcs paboThl MO KOMIUIEKCHOMY H3ydeHHIO OuopazHooOpasus peruoHa. Takxke Ha
TEPPUTOPUM 3aKa3HUKA IPOBOAUTCA Pl OMOTEXHMYECKUX MEPONPUATHUM, MperoTBpallaroninx
BO3HUKHOBEHME II0JKapOB, a [yl 00ecredyeHus: cairakoB BoJoW B HanOoJiee 3aCylUINBbIE [1EPUOIbI
npu noxpaepxxkke Otnenenust "Poccuiickuii Kaskaz" WWF Poccun 0b1510 pacunineHoO HECKOIbKO
apTe3MaHCKUX CKBa)KUH, KOTOPbIE MPUBJIEKAIOT HA BOAONON U IPYIUX KUBOTHBIX M NTHLL (pUC. 6).

Puc. 6. Bonk u xogynounuk (Kpacnas kuura Poccuiickoit @eneparuu, 2021) Ha apre3nanckon
CKBa)kMHE (CHATO (HOTONOBYIIKON, U3 apxuBa 3aka3zHuka «CrernHoii», utonp 2022). Fig. 6. A wolf in
the background and a black-winged stilt (Red Data Book of the Russian Federation) near an artesian
well (taken by a camera trap, from the archive of the “Stepnoy” sanctuary, July 2022).

OKOCHUCTEMBI: KOJIOI'MA U AMHAMUKA, 2022, Tom 6, Ne 4



16 [IPOILIJIOE Y HACTOSILEE CAUTAKA B POCCUU — ECTh JIU BY/IVILIEE?

Bonbiioe BHUMaHHE COTPYIHUKHM 3aKa3HHKA YAENAIOT paboTe C MECTHbIM HAaceJIeHHEeM i
HOBBIIIEHNS YPOBHS 3KOJOTMYECKOW KYJIbTYpbl U OTBETCTBEHHOCTH, NPUBJIEKAs UX K YYacTHUIO B
Pa3NMUYHBIX MPUPOAOOXPAHHBIX MeponpuaTusax. OcoOEHHO MIOJOTBOPHO Takas padoTa (BBICTABKH,
KOHKYPCBI, MOJIEBbIE BbI€3[Ibl HA TEPPUTOPHUIO 3aKa3HUKA) MPOBOAUTCS C JAETHMHU U3 PATUUHBIX
y4eOHBIX YUPEKICHUN HE TOJIBKO ACTpaxaHCKON 00JIACTH, HO M COCETHUX PErHOHOB.

MHoroseTHie TONBITKH CONEPXKAHMSI M PAa3BEACHMs CalirakoB B pa3HBIX 300Mapkax MHpa
okoHumuch Heynauei (Kapumona u ap., 2017). Ho nis coxpanenus reHodonaa caiiraka B Poccun
OBLJIO CO37IaHO TPU NMHUTOMHUKA TIO PA3BEICHUIO U COACPKAHHMIO 3TUX XKHUBOTHHIX: B 2000 r. —
NUTOMHUK «SmKyIbckui» Ha 6a3e LlenTpa nukux »uBoTHBIX Pecny6mmku Kanmeikus (ynpasgHeH
B 2014 r.); B 2003 r. — nutomHuk «Caiirak» Ha 0a3e ['ocoxoTxossiicTBa «AcTpaxaHCKOE» B
ActpaxaHckoil o0nactu u LleHTp penkux >KMBOTHBIX €BpONEHCKHX cTemneil Ha 6aze Accouuanuu
«Kusas npupona crenu» B PocroBckoit oOmactu (KapumoBa u gp., 2017). B pesynbrtaTe
npucoeaunenusi Kpeima Ha Ttepputopun Poccum B 2014 1. mosBuics enie OAWH LEHTP
MIOJIyBOJIBHOTO COJIEp)KaHUSl CaWrakoB — B TapXaHKyTCKOM HAIlMOHAJIBHOM IPUPOJHOM IapkKe,
kyaa B 2013 r. u3z Ouocheproro 3anoBenHuka «Ackanus-Hosa» (Ykpawna) Obutm 3aBe3eHbl 10
KUBOTHBIX, HO B HAcCTOSILEE BpEMs TaM caiirakoB HET. B 3THX LIEHTpax U3y4yaluCh U H3y4daroTCA
OHMOJIOrMYECcKUe U 3TOJOTMYECKHE OCOOCHHOCTH cailraka, MpOBOJATCS pa3/IMYHbIE BETEPHUHAPHbIE
OKCIEPHUMEHTHI, B T.4. UCKYCCTBEHHOE OCEMEHEHHE, a TAaK)K€ BBIPAIIMBAIOTCS )KMUBOTHBIE C I1€JIbIO
UX MOCJIEAYIOIIEro BbIITYCKA B IPUPOY.

[Toka3aTeneM ycrnemrHoCTH pabOThl MUTOMHUKOB IO COJIEP)KAaHUIO M Pa3BENEHHUIO CalrakoB
MOJKET CIYXHTh JMHAMHKA MOTOJIOBbS 3TUX XUBOTHBIX. HamboNbIIMX yCHEXOB B COACPKAHUU U
pa3BeACHUM CalrakoB JOOMJIMCH B NMUTOMHMKE «AmKkynbckuit», rae 3a 15 nmer (2000-2014 rr.)
MIOr0JI0BbE YBEIUYMIIOCH 10 220 0cobeil, pu TOM, UTO U3 IPUPOJbI OBIIO B3SITO BCero 56 ocobeii-
ocHoBatesnel (puc. 7). B nutomuuke «Caiirak» (ActpaxaHckasi 00J1acTh), HECMOTPSL Ha TO, YTO OH
IIOCTPOEH B HEMOAXOASIIEM 110 IPUPOAHBIM yCIOBHAM MECTE, YTO MPUBOJUT K YACTHIM BCIBIIIKAM
nacrepeiiesa M Apyrux OonesHeil, Onaromapst XOpOIIO OTJaXEHHBIM 300TEXHHYECKHM
MEPONPUATUAM U BETEPUHAPHOMY KOHTPOJIIO, JOJITOE€ BpeMs yJaBajoCch MOJAEPKUBATH IIOT0JIOBbE
Ha ypoBHe 30-40 ocoOeif, U ma)xxe MPOBOIUTH IKCIIEPUMEHTHI IO BBITYCKY CaMIIOB B MPUPOIY
(KapumoBa u mp., 2017). K cokaneHuto, 3a TMOCJEAHHE MATH JIET CUTyalluss W3MEHWJIACh, U B
HacTosilllee BpeMs B MHTOMHHUKE COAEpPKHUTCA 8§ JKUBOTHBIX: 6 caMIlOB U 2 CaMKHU
(C.A. KanamHukoB, nuuHoe cooOuieHue). LleHTp penkux KUBOTHBIX €BPOMNEWCKUX CTenel
(PocToBckast 061acTh) B ocaeIHUE TOABI MO3UIIMOHUPYET CBOM MUTOMHHK KaK CaMbIi YCIEIIHBIN
u enuHcTBeHHBbIH B Poccun (Munopanckuit, JlanpkoB, 2016). OnHako 6e€3 3aB03a KUBOTHBIX U3
npupoibl B 2010-2013 rr. 31€Ch MPOMCXOIUIIO MTOCTENIEHHOE CHUYKEHHUE TTOTr0JI0BbsI caiirakoB — ¢ 70
no 43 ocobeii. YBenuueHue IMOroJoBbs caiirakoB B 3ToM lLleHTpe MpOM30LLIO TOJNBKO MOCHE
nepeBojia B 2015-2016 rr. 32 ’KMBOTHBIX B HOBYIO OOIIMPHYIO I10 IUIOIIAIA BOJILEPY BO3JIE IMOCEITKA
Mamnsiu, T1ie B HacTosiee Bpemsi ooutaet okoio 80 ocobeit (Munopanckuit u ap., 2021).

Pa3Benenue caiirakoB B MUTOMHHMKAaX JOCTaTOYHO MEPCIEKTUBHO. 3a MPOIIEAIINE TOAbI yXKe
Xopouio pa3paboTaHbl METOIUKHU COAEpXKAHMSI, pa3BeIEHUs, TPAHCIOPTUPOBKU U OTJIOBA
JKUBOTHBIX. Kak moka3ai onbIT TUTOMHUKA «SIIIKYJIbCKUI» BIIOJIHE peajbHO YBEIMUUTD I1OI'0JIOBbE
JKUBOTHBIX B JIECATKM pa3 3a KOpoTkoe BpeMs. JlIs yCHemHOro pa3MHOXKEHHUS Calrakon
HEOOXOAMMBI HECKOJIBKO YCIOBHH — BBIOOP MOAXOJAIICH MO MPUPOAHBIM YCIOBUSM TEPPUTOPHH,
CTPOMUTENLCTBO OONbIION Oe30macHOil BOJIbEPBI, NPOBEACHHE BETEPUHAPHBIX MEPOIPHUSITHIH,
3aMHTEPECOBAHHBIE CHEHAIMCTHI U MOAAEePKKa rOCy1apCcTBa.

C 2019 r. caiirak BXoguT B Ipynny u3 11 nNpHOpUTETHBIX BHUJIOB )KMBOTHBIX HAIlMOHAJIBHOIO
npoeKkTa «ODKOJIOTHS», LENbI0 KOTOPOro SIBJISIETCS COXPAaHEHME M BOCCTAHOBIIEHUE DPEIKUX U
MCUE3al0IIMX BHUJIOB )KMBOTHBIX B paMKax (enepasibHOro npoekta «CoxpaHeHne OMOIOrMYECKOro
pa3sHoOOpa3us M pa3sBUTHE KOJOTHMUECKOro TypusMa». B Xone ero peanmsanuu MOATOTOBICHO
HECKOJIbKO JTOKYMEHTOB, ONpPEIENSIOMINX OCHOBHBIE HAINpPaBJICHUS ACSITEIBHOCTH MO H3y4YEHHUIO,
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COXpaHEHUIO, 3aIUTE U BOCCTAHOBJICHUIO NOMYJISALUY Caliraka:

— JIOpO’KHAs KapTa I10 COXPaHEHUIO U BOCCTAaHOBJIEHUIO caiiraka 10 2024 r.;

— IUJIaH JEWCTBUUA N0 COXPAaHEHUI0 AaHTWJIONBI caiiraka B Poccuiickoit ®egepauuun 10
2025 roga, TMOATOTOBJIICHHBIH B COOTBETCTBUM C MeMOpaHAYMOM O B3aWMMOIIOHUMAHUU TIO
COXpaHEHHI0, BOCCTAHOBJICHUIO U YCTOMYMBOMY HCIOJIb30BAHUIO AHTUJIOIBI CANTH;

— crparterus coxpanenus cairaka B Poccuiickoit @enepaunn 10 2030 roga u [lnan aelicrBuit
10 €€ peaan3aluu.

Puc. 7. Caiiraxu B nutomauke «SJmkynsckuit» (oo T.HO. Kapumoroit, utons 2012 r.).
Fig. 7. Saigas in the “Yashkul” Captive Breeding Station (photo by T.Yu. Karimova, June 2012).

Yreepxknennas B 2021 r. «Ctparterusi coxpanenus caiiraka B P®» (Pacmopsbkenue ..., 2021)
npeAycMaTpuBaeT NPHUHITHE psia Mep, HAlpaBICHHBIX Ha COXpaHEHHEe BHUJAa Ha TEPPUTOPUU
crpanbl. CormacHo AokyMmMeHTy, K 2030-My romy 4YHCIEHHOCTh >XH3HECHOCOOHON MOMYJISIIUU
caitraka CeBepo-3anagnoro [Ipukacnus nomkHa coctaBuTh He MeHee 20 Thic. ocobeil, a Tuionanb
apeana — Bozpactu 10 20 Teic. kM2, J{ys1 noctmkenus neneit CTpaTeruu HeoOXOAMMO PENIEHUE Psiaa
3a/1a4y — COBEPLIEHCTBOBAHNE HOPMATUBHO-IIPABOBOW U METOJUYECKON 0a3bl B 00JaCTH COXpaHEHUS
caifraka; pa3BUTHE CETH OXpaHJIEMBIX TEPPUTOPHUI; OXpaHa caliraka M COXpaHeHHe Hauboee
BaKHBIX YYaCTKOB €ro OOHMTaHUS;, MPOBEICHHUE IIEJIOr0 KOMIUIEKCA HAYYHBIX HCCIEIOBAHHHN H
PETYISIPHOTO MOHUTOPWHTA; ONTUMHU3AILUS MPUPOAONOIL30BAHUS B MeCTax OOMTAaHMs calraka;
COXpaHEHUE PE3EPBHOI MOMYJSILIMU CAaWrakoB B IOJYBOJBHBIX YCJIOBUAX; YJIy4lleHHE paboOThl C
HAaCeJIEHUEM — SKOJIOTMUECKO€e NMPOCBEIIEHUE, Pa3BUTHE SKOJIOIMUECKOro Typu3Ma U ap.

JlanHble O 4MCIIEHHOCTU monyisauuu caiiraka B CeBepo-3amannom Ilpukacnuu B mocnenHue
JECSITUIIETHSI HOCAT OLIEHOYHBIN XapakTep. [IpoBoanTcs Ha3eMHBI aBTOMOOUIIBHBIN yUYET, KOTOPBIi
HE B COCTOSHMM OXBaTHUTh BCIO OOJIACTH PAcIpocTpaHeHHUs Buia. Mcmonb3yemblil paHee yder ¢
HU3KO JICTAIEro caMolyieTa (WM BEpTOJIeTa) HEBO3MOXEH BBHJY H3/1aBa€MOTO MMM TI'POMKOIO
1IymMa, KOTOpPbI MOKET UCIyTaTh U 0€3 TOro MaJOYMCICHHBIX CaliTfakoB M MPUBECTH K UX THOENH.
[lepcrieKTUBHBIM ~CUMTAETCS METOJ C HCIOJb30BaHMEM CIYTHUKOBBIX JaHHBIX (PoxHOB
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u 11p., 2014), HO 1eHa HA TaKWe CHUMKM BBICOKOI'O pa3pellieHHsi odeHb Bbicoka. B mae 2022 r.
Munnpupoast Poccun npunsna paspaborannyto WWEF Poccun meTtoauky yuera caifraka Ha
tepputopun CeBepo-3anannoro [Ipukacrnus ¢ HCHOIB30BAHMEM OECHUIOTHBIX JIETATEIbHBIX
anmnaparoB, KOTOpas MO3BOJUT C IMOMOIIbK HOBEHIIMX TEXHOJIOTUH IMOJCUUTBHIBATH YHUCIEHHOCTh
HNONYJALMKA 3TUX OKUBOTHBIX, a TaKXe ONpPENeNsATh MX IO0JOBO3PACTHYIO CTPYKTYpPY
(Yuer ..., 2022). [IpeumyniecTBO JaHHOH METOAMKH 3aKIOYAETCs B TOM, YTO OHA HCKIIOYAeT
¢dakTop OecrmokoiicTBa 3TUX MYTJUBBIX KMUBOTHBIX, @ MCIIOJIB30BAHUE KOMIIBIOTEPHBIX MPOrpamMmm
Opd ToOJCYeTaxX IO3BOJUT H30eXKaTh 3HAYUTENBHBIX OIIMOOK. Xouercs HaaeATbCs, UYTO B
Onmokaiiiiee BpeMs Mbl y3HaeM pealibHYI0 YUCICHHOCTh caiirakoB B CeBepo-3anannom [Ipukacnuu.

3akj1roueHue

BripaGoTanHble B XOJl€ 3BOJIOLMU >KU3HEHHBbIE CTpaTeruMM caiiraka (paHHee BCTYIUIEHHE B
pPa3sMHOXKEHHE W BBICOKAas IJIOJOBUTOCTh CAMOK, IOJMIaMHs, CTAaJHOCTb, MHUTpAlUM U Jp.)
II0O3BOJIMJIM BUJLy COXPAHUTBCSI CO BpEMEH MaMOHTOBOM (hayHbl B H3MEHSIOLIUXCS YCIOBUSIX CPEJIbL.
Ilociie CHMIKEHUs 4YMCIIEHHOCTH, BBI3BAHHOW E€CTECTBEHHBIMU IIPUYHMHAMH, TAKUMHU KAK CYpPOBBIE
3UMBbI, 3aCyXH, OOJIE3HH U XUIIHUKH, 3T KONBITHBIE JOCTATOYHO OBICTPO €€ BOCCTAHABIIMBAIOT.
Ho k BiusiHMI0O 4YenoBeka (MHTEHCUBHOE Ppa3BUTHE CEJILCKOTO XO3iHCTBA, MPOMBICET H
OpakoHBEPCTBO) caliraky afaiTUPOBATHCS TaK U HE CMOTJIH.

Coxpanenue nonyisuuu caiiraka Cesepo-3anagHoro Ilpukacniusg M BOCCTaHOBIEHHE €€
YHUCIEHHOCTH B HACTOsSIIEEe BPEeMsl 3aBUCUT B OOJbIIEH CTENEHM OT TeX Mep, KOTopble OymyT
OPEANpPUHATHL Ha pa3HbIX ypoBHAX. Kpome opranmzamuu d>¢QexkTUBHOW OXpaHbl U
MOJTHOMAcCIITAOHOr0 MOHUTOPUHTA, CIOJ[a OTHOCSITCS HEAOoMylleHne (parMeHTaluu MecT OOuTaHUs
cafiraka 3a CyeT CHATUS pa3HOro poJa INPENATCTBHM I KOYEBOK, YJIY4YIIEHHE KadyecTBa
MECTOOOMTAaHUH, CO3JaHHE HOBBIX OXpPAHSAEMBIX TEPPUTOPHI pPa3HOro ypoBHS B Hambojee
HOAXOSIIMX MECTOOOUTAHHUSX M OOBEAMHEHHE UX MYTeM CO3/aHUs HKOJOTHYECKHX KOPUIOPOB B
CIVHYI0 CeTb, pAaCIIMpPEHHME M AaKTUBU3ALMSA DKOJOrO-IPOCBETUTENIBCKON  JEATEIIbHOCTH.
Ects Hanexa, uyro yrtBepxkaeHHas Munnpupoasl Poccum B 2021 r. «CrpaTteruss coxpaHeHUs
caifraka B Poccuiickoit @eneparumn» (Pacnopsokenue ..., 2021), 6yzaet cnoco6CcTBOBATH 3TOMY.

bnazooapnocmu. B 3akaroueHIH aBTOPBI BBIPAXKAIOT HCKPEHHIOO 01aroapHOCTh COTPYTHUKAM
3akazHuka «CrenHoi» u ero aupekropy B.I'. KaaMmpikoBy 3a MHOrosietHee IJI0JOTBOPHOE
corpyaHuuectBo, a Takxke A.H.I'mneBy 3a mnpemocraBineHHble ¢ororpaduu, cIeIaHHbIE B
3aKa3HuKe «CTEmHOM».

Qunancuposanue. Pabora BeimomHeHa mo teme HUWP HHctutyta mpolOsieM »KoOJIOTHH |
spomonn uM. A.H. CesepuoBa PAH, T'oczamanume Ne 1021062812203-8 «dyHnameHTalbHbIE
po0JieMbl OXPaHbl )KUBOW MPUPOBI U PallMOHAJIBHOI'O HCIIOJIb30BAHUS OMOPECYPCOBY, @ TAKXKE 110
teme HUP ¢ynnamentansapix uccnemoBanuit UBII PAH 3a 2022-2024 rr. «UccnemoBanus
I€0’KOJIOTMUECKUX IIPOLECCOB B THUIPOJIOIMUECKHUX CHUCTEMaxX CyLIM, (OpMUpOBaHHS KayecTBa
MOBEPXHOCTHBIX M  MOI3EMHBIX BOJ, TMpoOJeM yIpaBlIe€HUS BOIHBIMH pecypcamu u

BOJZIOIOJIb30BAHUEM B YCIIOBUSIX M3MEHEHUN KJIMMAaTa U aHTPONOr€HHbIX Bo3AencTBUi» (Ne FMWZ -
2022-0002), Ne rocynapctBenHoi peructpaunn AAAA-A18-118022090104-8.
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The evolutionary strategies of the saiga antelope, such as an early reproductive ability, high female
fertility, polygamy, herd instinct and migration, have been helping them to survive since the
Late Pleistocene in the changing environmental conditions. In the Holocene they were forced to
coexist with humans, and so a new stage in their history began. Aside from the mass hunting,
exterminating the saigas, the human impact on their habitat has also increased due to the widespread
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agriculture, especially in Western Europe, which eventually reduced the species’ range. By the early
20™ century, only a few patches of their large range remained: the untouched places of the lower
reaches of the Volga River in Europe; Ustyurt, Betpak-Dala, the Ili-Karatal interfluve, China
and Mongolia in Asian territory. The conservation measures implemented in the 1920s by the
Soviet Union government preserved five saiga populations that currently exist in the world.
Four of them (Northwest Pre-Caspian population in Russia; Ural population in Kazakhstan, Russia;
Ustyurt population in Kazakhstan, Uzbekistan, Turkmenistan, Russia; Betpakdala population
in Kazakhstan, Russia) belong to the nominative subspecies S. ¢ tatarica, while the fifth one
(S. t. mongolica (=S. borealis)) inhabit Western Mongolia. Since the end of the 20" century, the state
of the Northwest Pre-Caspian population has been of particular concern. The reason for that is the
severe decrease in its number (from 800,000 in 1958 to 5,000 in 2015), and of its main habitat
(from 60,000-70,000 km* to 2,000-3,000 km?). A significant part of this population switched to a
sedentary lifestyle in the protected areas of the “Chernyye Zemli” ecological region. A long-term
shortage of mature males (<10%) slowed down the population growth and, consequently, decreased its
numbers. However, thanks to various protective measures, the Northwest Pre-Caspian population has
been gradually growing since 2016, and reached 18,000-19,000 in 2022. The further growth depends
on the effectiveness of the actions that are supposed to be carried out as part of the “Strategy for the
Conservation of the Saiga in the Russian Federation”. In addition to effective protection and full-scale
monitoring, the strategy includes the removal of various obstacles that hinder saiga migration and
cause habitat fragmentation; improving the quality of the habitats; creating new protected areas on
different levels in the most suitable habitats and their integration into a single network via ecological
corridors; development and expansion of environmental education activities.

Keywords: saiga, saiga population, animal numbers, range, Northwest Pre-Caspian Region,
saiga preservation.
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In recent years biodiversity has been decreasing at an unprecedented rate, seriously
undermining the ability of the biosphere to support life on planet Earth. According to experts,
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about a million species of plants and animals are currently endangered (The Global ..., 2019).
As a result, the most important ecosystems that provide many ecological services, including those
needed for food production and agriculture development, are being destroyed rapidly, which may
lead to food shortages and health deterioration of the humanity (State of ..., 2019).
The disappearance of some populations among the most species of large mammals is of particular
concern, because it has been happening for the past 100-200 years, while their numbers and the
areas of their ranges keep generally declining (Ceballosa et al., 2017). The reasons for that are
climate change, environmental pollution, changing systems of land use, as well as the direct danger
of recreational hunting, large-scale fishing and poaching (Briggs, 2017). As a result, the loss of one
population at first and the entire species of vertebrates later will lead to the destruction of complex
ecological networks that include animals, plants and microorganisms.

Today all ungulates that have ever lived in the arid territories of Russia, such as saiga,
Mongolian gazelle, onager and Przewalski’s horse, are listed in the “Red Data Book of the
Russian Federation” (2021), but only saiga and gazelle can still be found in the country. The state of
the saiga population has been of great concern since the late 90s of the 20" century, because it is the
only European antelope the habitat of which is located in the Northwest Pre-Caspian Region,
although in the recent past it was a common and numerous species in the southern regions of the
European part of Russia.

Evolution, Taxonomy and Range of Saiga

Despite the long history of saiga and its belonging to the so-called “mammoth” fauna of
Eurasia, it is unknown where the genus Saiga originates from. Those fossil remains that were found
in sediments are never older than the Middle Pleistocene, which indicates a wide distribution of the
species in Eurasia and America, as well as that it does not differ from the modern species both
morphologically and ecologically. These facts suggest that the saiga ancestors came from the
Caprinae group in the second half of the Miocene or in the early Pliocene
(Baryshnikov et al., 1998). During the Quaternary period, the saiga inhabited vast tundra steppes,
from the British Isles in the west to Alaska and northwestern Canada in the east, from the
New Siberian Islands in the north to the Caucasus in the south. The increasing climate warmth and
humidity at the turn of the Pleistocene and Holocene erased tundra steppes, making the saiga adapt
to xerophytic steppe and desert landscapes on the southern periphery of its former range.
The dynamics of the spatial structure of its range was always determined by the physical and
geographical factors, but a new factor was added at the beginning of the Holocene: the necessity to
learn and coexist with humans. In addition to mass hunting, the influence of people on the saiga
habitat began to increase due to their widespread farming, especially in Western Europe, which then
started to shape the species range.

According to the many scientists (Baryshnikov et al, 1998; Kuznetsova et al., 2002),
this antelope is the only species of the genus Saiga, which has 5 subspecies: 3 are extinct —
Saiga tatarica binagadensis (Transcaucasia), S. ¢ prisca (Europe and Western Siberia),
S. t. borealis (Eastern Siberia and Alaska); 2 are still present — the nominative Saiga tatarica
tatarica Linnaeus, 1766 (distributed on the vast plains in the Northwest Pre-Caspian Region,
Kazakhstan, Central Asia, Western Dzungaria) and Saiga tatarica mongolica Bannikov, 1946
(small range in Mongolia). Other scientists (Sher, 1967; Baryshnikov, Tikhonov, 1994) suggest that
there were two species in the Pleistocene: the European-Kazakh (S. fatarica) and the East Siberian-
American (S. borealis). Based on this information and on the slight morphological differences
between these two subspecies, the latest edition of “Mammal Species of the World” (2005) gave
them the status of species, and the Mongolian saiga was named S. borealis Tschersky, 1876,
as reflected in some of the official documents that define the distribution of S. fatarica
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and S. borealis in Eurasia.

As a mass species of the open arid territories, the saiga was a valuable commercial animal and
played an important role in the life of steppe nomads. In the early 18" century, its range extended
from the Black Sea steppes in the west to the arid territories of China and Mongolia in the east
(Kirikov, 1966; Dinesman, 1998; Fig. 1). However, in the first half of the 19" century, due to
hunting and land development, its range was divided into 3 separate parts: European
(Eastern Europe), Middle Asian (Kazakhstan, Uzbekistan, Turkmenistan), Central Asian (Mongolia,
China). In the second half of the 19" century, due to people quickly populating the steppes,
the saiga almost completely disappeared from Europe, and its Asian range also decreased
drastically. As a result, by the beginning of the 20" century, only a few patches of its once vast
range remained: the untouched areas of the lower reaches of the Volga River in Europe; Ustyurt,
Betpak-Dala, the Ili-Karatal interfluve, China and Mongolia in Asian territory. The total number of
saiga in the territory of the former USSR was about 1000 heads (Bannikov et al., 1961),
meaning that the species was on the verge of extinction, and so it was decided to increase protection
measures. After the saiga hunting was banned in the European part of Russia i 1921,
and in Kazakhstan and Central Asia in 1923, as well as after the export of the saiga horns over the
border of the USSR was stopped in the early 1930s, the species finally began to recover
(Zhirnov, 1982). In 1952 in the Northwest Pre-Caspian Region there were 180,000 animals, while
the maximum number in the USSR in the entire history of census was recorded in 1974, when the
amount of saiga reached 1,650,000.

_ MONGOLIA
e

Rk
e

 KAZAKHSTAN
Balkhash 'aJ-c;e 2

Fig. 1. The range of the saiga. Legend: 1 — in the Holocene (Baryshnikov et al., 1998), 2 — Saiga
tatarica tatarica (E — Northwest Pre-Caspian population; K1 — Ural population, K2 — Ustyurt
population, K3 — Betpakdala population), 3 — meeting points of S. ¢. fatarica in recent years, 4 — S.
t. mongolica (=S. borealis).

These days there are 5 saiga populations on the planet. Four of them are the nominative
subspecies S. t. tatarica (the Northwest Pre-Caspian population in Russia; the Ural population in
Kazakhstan, Russia; the Ustyurt population in Kazakhstan, Uzbekistan and Turkmenistan, Russia;
the Betpakdala population in Kazakhstan, Russia. The fifth population (S. ¢. mongolica
(=S. borealis)) inhabits Western Mongolia (Fig. 1). One more population of S. ¢. tfatarica that used
to live in the northwest of China, in the basins of the Dzhungar and Tacheng Rivers, as well as in
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the adjacent southwestern areas of Mongolia, was exterminated in 1960-1970s for their horns that
were an ingredient of Chinese medicine. However, the local shepherds claimed that they saw small
groups of 3-4 saigas until the very 1984 (Gao et al., 2011).

Current Condition of Saiga Populations

Every population suffers with its own unique issues, but the general reasons that negatively
affect their abundance are the same for the entire saiga range. They are climatic, such as harsh
winters, zud (i.e. the lack of food during winters due to ice crust that prevents them from grazing)
and droughts during the growing seasons; biotic, such as diseases, parasites and predators;
anthropogenic, which can be direct, such as fishing and poaching, or indirect, such as reduction and
fragmentation of natural habitats due to the increasing rates of agricultural land development,
decreasing fodder capacity of pastures, construction of various obstacles, such as canals, roads and
fences across the fields and pastures where the saiga migrations and seasonal migrations take place.

There are 4 subpopulations of the “Mongolian” saiga (S. ¢ mongolica=S. borealis)
in Western Mongolia, near the Mankhan Somon, in Shargiin Gobi, Khuisiin Gobi and in the
Dorgon Steppe (Buuveibaatar et al., 2013). According to some scientists (Zhirnov et al., 1998b),
the sedentary lifestyle of this subspecies, their low breeding potential and, consequently, low
numbers determine their high vulnerability to the negative effects of climatic, biotic (i.e. diseases)
and anthropogenic factors. Although saiga hunting has been banned since 1930 (Milner-Gulland
et al., 2020), there were fewer than 1,000 “Mongolian” saiga in the remote parts of the Gobi in the
1970-1980s (Lushchekina et al., 1999). However, with the help of such conservation measures as
the inclusion of the species in the Red Book of Mongolia in 1987, creation of new protected areas
that include about 24% of the saiga range (Clark et al., 2006), increased protection and active
educational work with the locals, the situation changed for the better. According to the censuses of
2014, the population size was about 15,000 heads, while the range was almost 4,700 km?
(Chimeddorzh et al., 2016). Unfortunately, after the mass death in 2017 caused by the plague
among the small ruminants, and due to severe weather, only 3,800 animals remained by the end of
2018 (Fewer than ..., 2019). The measures that took place in 2019-2020, such as livestock
vaccination, extra feeding during the winter season and increased protection rate of the saiga, turned
out to be successful: the population expanded up to 10,077 individuals in October 2021
(Mongolian ..., 2021).

The preservation measures aimed at the nominative subspecies (S. t. tatarica) that were taken
by the USSR government in 1920-1930, yielded good results as well. By the middle of the
20™ century the number of saiga increased to the point that in 1951 hunting was allowed once again
in the Northwest Pre-Caspian Region, with some of the Kazakhstan regions following in 1954.
Despite the annual catch of 10,000-115,000 saigas in the Pre-Caspian Region and 31,000-
501,000 in Kazakhstan, by the beginning of the 1980s the total number was about 1.2 million:
400,000 in the Pre-Caspian Region, and 800,000 in Kazakhstan, Uzbekistan and Turkmenistan
(Bekenov, Grachev, 1998; Zhirnov, Maksimuk, 1998; Fig. 2). The collapse of the Soviet Union in
the 1990s and the following prolonged economic crisis, the opened borders and conditionally free
overseas trade, the increased demand for saiga horns in China and countries of Southeast Asia
increased the poaching rates throughout the antelopes’ range. Over 10 years the total number of 3
populations (Ural, Betpakdala, Ustyurt) decreased by 45 times, from 976,000 in 1993 to 21,100 in
2003 (Grachev et al., 2009); and by 8 times in the Northwest Pre-Caspian Region, from 148,000 to
18,500 (Bliznyuk, 2009). It is important to note that in 2003 the number of saiga in Russia and
Kazakhstan, as well as in Uzbekistan and Turkmenistan, were comparable enough, however, after
20 years these figures have changed significantly to 18,500 in the Northwest Pre-Caspian Region
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(Saigas ..., 2022) and 1 million 318,000 in Kazakhstan (The Fate of ..., 2022). It should also be
taken into account that from 2010 to 2015, almost 230,000 animals of the Ural and Betpakdala
populations died to epizootics (Karimova et al., 2021).

Our study showed that in the early 2000s the main biological parameters that characterize the
four populations (Northwest Pre-Caspian, Betpakdala, Ustyurt, Ural) were comparable.
They include fertility and barrenness of female saiga, sex ratio of their newborns, offspring, sex and
age composition of the population that can be determined in July-August. However, the proportion
of adult males and the yield per female in July-August in the Pew-Caspian region (11.5£1.9%
and 0.81+0.18) were higher than those in Kazakhstan (8.7+3.8% and 0.48+0.40; Karimova et al.,
2021). This data allow us to guess that the numbers differ so widely due to the external factors.
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Fig. 2. Dynamics of the Betpakdala (1), Ustyurt (2), Ural (3) and Northwest Pre-Caspian (4) saiga
populations.

The government of the Republic of Kazakhstan, along with the international non-governmental
and intergovernmental organizations, invested a lot of resources to developed a network of specially
protected natural areas in the country and ensure protection of three local populations. Since 2006,
the territory of protected areas in the saiga range has increased by 2.5 times after two new areas
were founded, the “Bokeyorda” and “Altyn Dala” nature reserves that include the territory of the
“Sarykopinsky” sanctuary; and after the existing ones were expanded, i.e. the “Andasaisky”
sanctuary, “Irgiz-Torgay” and “Korgalzhyn™ nature reserves and the “Ile-Alatau” national park. The
final area eventually amounted to more than 6 million ha (On Approval ..., 2017). In 2014 the first
ecological corridor was constructed, connecting the key areas (Bragina, 2015). Furthermore, 30
mobile inspection groups that were common in the USSR were created once again; each consisted
of 150 inspectors, provided with modern means of transportation, satellite communication and
navigation devices, audio and video surveillance devices (Minoransky, Dankov, 2016).
Many projects are currently underway, such as scientific researches and environmental educational
work with the locas. Every year, saiga is monitored in Kazakhstan with the help of aerial surveys
and ground censuses, and a special program was made to track individual animals that were tagged
with satellite-linked collars (Milner-Gulland et al.,, 2020). Improved protection and tougher
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penalties that were implemented in 2018 as part of “The Criminal Code of the Republic
of Kazakhstan” (2022) concerning the saiga derivatives and saiga hunting, significantly reduced the
pressure caused by poaching and eventually created conditions for a rapid growth of the species.

An individual saiga population of Russia inhabits the “Chernye Zemli” ecological region in the
Northwest Pre-Caspian Region, which includes the eastern territories of the Republic of Kalmykia
and the south-western parts of the Astrakhan Region. The Astrakhan, Volgograd and Saratov
Regions adjacent to Kazakhstan also include part of the Ural population range (Neronov et al.,
2013). Recently, due to the growth of the said population and the spring-summer drought in
Kazakhstan, the saiga herds consisting of many thousands animals started entering these territories
for a short period every year, causing some discontent among local farmers (Saigas ..., 2022).
Besides, the Betpakdala population sometimes can be sighted in the Orenburg Region
(Levykin et al., 2015).

The Fate of the Northwest Pre-Caspian Population

It was mentioned above that in a few decades of the early 20" century the saiga, previously an
endangered species of the USSR, became a commercial one. By 1940 its range on the right bank of
the Volga River covered most regions, and by the end of the 1940s there were more than 100,000
animals (Zhirnov, Maksimuk, 1998). In the 1950s-1960s, the area of its main habitat was 60,000-
70,000 km?, increasing up to 150,000-170,000 during droughts and snowy winters (Fig. 3a),

a) b)

Fig. 3. The area of distribution of the Northwest Pre-Caspian saiga population a) in the 1950-1960s
(Bannikov et al., 1961; Zhirnov, 1982), b) in the 1970-1990s (Zhirnov et al., 1998a). Legend: 1 —
saiga’s main range, 2 — areas they visited.

while their total number was approximately 800,000 individuals (Zhirnov et al., 1998a;
Bliznyuk, 2009). Due to the numbers being so high and the saiga habit to form herds the food
resources on the pastures quickly ran out, which forced them to move to new territories, searching
for food. During their long-distance migrations that would sometimes cover 420 km, the saigas
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could be encountered almost everywhere outside the “Chernye Zemli” ecological region:
in Astrakhan, Volgograd and Rostov Regions, Stavropol Krai, the Republics of Kalmykia,
Dagestan and Chechnya (Zhirnov et al., 1998a). However, there were areas of their seasonal
gatherings. In winter saigas preferred the south, i.e. the eastern slopes of the Yergeni Elevation and
the “Chernye Zemli” region; in spring they moved to the north, to calve in the Sarpinsky Lowland;
in summer they used to disperse, but the majority grazed to the north and west of the territory where
their calving took place (Bannikov et al., 1961).

By the 1980s the large-scale agricultural development of the territory near the Sarpinsky Lakes
that started in the 1970s, such as construction of roads and settlements, a network of irrigation
canals, and plowing of land (Bliznyuk, 1995), reduced the area of the main saiga habitat to
30,000 km? (Fig. 3b). The amount of small livestock in Kalmykia that grew up to 3.04 million in
1981, the increased competition for food resources, and sometimes harsh weather conditions forced
the numerous herds of saigas, the number of which varied from 240,000 up to 715,000 from the
early 1970s to the mid-1980s (Bliznyuk, 2009), migrate over almost 100,000 km? in search of the
better pastures. During that period they were spotted rarely in the Rostov Region, Stavropol Krai
and the Republic of Dagestan (Minoransky, Dankov, 2016). Economy, development of agriculture,
oil and gas fields, and construction of necessary infrastructures eventually became the reason of the
reduction of saiga, so by the end of the 1980s their number was about 150,000-160,000
(Zhirnov, Maksimuk, 1998).

In the 1990s the unregulated poaching that intensified severely after the collapse of the USSR,
as well as the following collapse of the budgetary structures, including those necessary for nature
protection, led to a sharp drop in the saiga population in the region: in 2006 there were 15,000-
20,000 animals (Melnikov, Sidorov, 2009), and only 4,000-5,000 remained by 2015
(Karimova, Lushchekina, 2018). According to some experts (Kuhl et al., 2009), this is the fastest,
the most catastrophic decline in the number of mammals ever recorded in our world.
Trying to explain the drop from the late 1990s to the early 2000s, various hypotheses were
discussed. Some authors linked it with long-term cyclic fluctuations and the fact that the saiga
population potential was declining (Sidorov, Bukreeva, 1999). Others believed it was caused by the
changes in vegetation cover throughout the saiga habitats (Abaturov, 2007; Abaturov et al., 2008).
Another considered reason was the increased wolf population. Over time, however, only the version
of A.A. Danilkin (2005) was confirmed; he explained the decline in numbers was caused by the
unregulated, insatiable manner that the saiga resources were used with and the lack of proper
animal protection.

Aside from the poaching for meat during that period, the saiga males were hunted for their
horns that were of high value in Chinese medicine, which consequently disrupted the sex and age
structure of the entire population. The high fertility of the Northwest Pre-Caspian population, while
abundance of the animals was so low (Karimova et al., 2020), could not be fulfilled due to the lack
of mature males, because a normal reproduction cycle requires at least 15-20% of male animals,
but by August 2002 their number had dropped to 1.1%, declining further to the critical level of
0.6% by the rutting season (Milner-Gulland et al.,, 2003). Despite the measures taken, such
unbalanced proportion persisted in subsequent years as well. Thus, in August 2014, the proportion
of mature males in the population was only 5.7%, and by December 2014 it even decreased to
0.72% (Chronicle of ..., 2014). There were critical drops before, indeed, but they never lasted for so
long. For example, in the winter of 1958-1959 after the excessive commercial hunting the
proportion of adult males decreased to 1-2% by the rutting season (Bannikov et al., 1961).
However, due to the high pliability of the saiga species and their adaptive abilities developed during
evolution, as well as a decrease in the number of hunted animals, the population recovered in just
a few years.

The improvement in the age and sex structure observed in recent years for this population
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(Fig. 4) allows us to hope for its prolonged depression to be near the end (Bogun, 2019). It is also
confirmed by the data of the expert assessment of the species abundance, because in July 2022 there
were already 18,000-19,000 saigas (Saigas ..., 2022).

Due to the decline in the population, the main habitat area of the saiga also decreased (Fig. 5).
In recent years, despite the rapid growth in the number of small livestock from 312.8 thousand in
1998 to 1328.3 thousand in 2019 (Livestock ..., 2019) in the east of the Republic of Kalmykia
(Chernozemelsky, Yustinsky and Yashkulsky Regions), the not so numerous saiga herds no longer
migrate in search of new pastures. Instead they prefer to stay in protected areas, such as the steppe
area of the “Chernye Zemli” state nature reserve in the Republic of Kalmykia and the “Stepnoy”
sanctuary in the Astrakhan region, or near them, in an area of about 3,000 km? (Karimova,
Lushchekina, 2018), which is only 10.2% of the optimal habitats offered by this region (Paltsyn,
2016). A study of the vegetation of the northwestern part of the Pre-Caspian Lowland that was
carried out in 2021-2022 by the World Wildlife Fund (WWF), as part of the “Saiga Habitat
Assessment of the Northwest Pre-Caspian Region™ project, showed that plant communities in most
of the territory are in good condition (according to I.N. Safronova’s report), and their diversity and
species composition are suitable enough to expand the modern saiga range, if its abundance
continues to grow.
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Fig. 4. Dynamics of sexually mature saiga males in the Northwest Pre-Caspian population.

Preservation Measures Taken to Protect the Saiga Population
in the Northwest Pre-Caspian Region

In recent decades the problem of the saiga species conservation became an important task of
global significance. In 1995 the species was included into Appendix II of the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES). At the 18™ CITES
Conference of the Parties in 2019, Geneva an annotation was accepted to “establish a zero export
quota for specimens that are removed from nature for commercial purposes”, which is equal to the
species being temporarily listed in Appendix I of CITES. In 2002 the International Union for
Conservation of Nature (IUCN/IUCN) added the saiga to its Red List. It is also included in
Appendix II of the Convention on the Conservation of Migratory Species of Wild Animals
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(Bonn Convention), so that the countries where the listed species live must focus on making
agreements that are important for the preservation of those species and prioritize the species the
safety of which remains in question. The Russian Federation is not currently a Party to the Bonn
Convention, but it joined the Memorandum of Understanding Concerning Conservation,
Restoration and Sustainable Use of the Saiga Antelope in 2009. The Memorandum works though
the Medium-Term International Work Programs and includes every country of the saiga range,
as well as some public organizations.

N 1’

\

Astrakhan"

Nature Reserve
“Chernye/Zemli%

,

70 1 |
s 2

Fig. 5. Distribution of saiga in the Northwest Pre-Caspian region in 2000-2022. Legend: 1 —
the main range, 2 — the sites of sightings.

In 2012 the Ministry of Natural Resources and Ecology of the Russian Federation and the
Ministry of Agriculture of the Republic of Kazakhstan signed a bilateral interdepartmental
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“Agreement on the Protection, Reproduction and Use of the Ural Saiga Population”. In 2020 the
Ministry of Ecology, Geology and Natural Resources of the Republic of Kazakhstan and the
Ministry of Natural Resources and Ecology of the Russian Federation signed the “Agreement on the
Protection, Reproduction and Use of Transboundary Saiga (Saiga tatarica tatarica) Populations”.

Over the past 30 years the Russian Federation also took a number of measures to preserve the
saiga and its habitats. In 1998 the saiga hunting was banned; in 2001 the President of Kalmykia
signed a decree “On Emergency Measures for the Protection and Conservation of the Kalmyk Saiga
Population”; 2010 was named the “Year of the Saiga Antelope” in Kalmykia; in 2013 the species
was included in the list of “especially valuable wild animals and water biological resources
belonging to the species of the Red Data Book of the Russian Federation and (or) protected by
international treaties of the Russian Federation”, the illegal extraction, keep, acquisition, storage,
transportation, shipment and sale of which is criminally punished in accordance with Article 258.1
of the Criminal Code of the Russian Federation (2017). The species is also listed in the Red Data
Books of the Republic of Kalmykia (2013), Rostov Region (2014), Astrakhan Region (2014)
and the Russian Federation (2021).

In 1990 in order to ensure the protection of saiga habitats and monitor the species successfully,
the state nature reserve “Chernye Zemli” was founded in Kalmykia, the steppe area of which is
94,000 ha, with a protection zone of 57,000 ha. In 2010 this reserve accepted the management of
three other federal sanctuaries: “Mekletinsky” — 102,500 ha, “Sarpinsky” — 195,900 ha,
“Kharbinsky” — 163,000 ha. For more than 20 years the “Stepnoy” regional sanctuary has been
effectively operating in the Astrakhan Region, with its small but professional team protecting saiga
over an area of about 104,000 ha. In addition, the research works are carried out in the sanctuary.
Since 2004, the local inspectors have been monitoring the saiga species, while many local and
foreign researchers have chosen the territory as a model range for their researches, where the
biology, ethology and ecology of the saiga are studied along with the biodiversity of the region
itself. The biotechnical measures are also being taken to prevent fires in the territory of the
“Stepnoy” sanctuary. Plus, to provide saigas and other animals with water during the droughts,
several artesian wells were cleared to create watering places for them (Fig. 6), with the support of
the “Russian Caucasus” Branch of the WWF Russia. The employees of the sanctuary work a lot
with the local people to raise their environmental awareness and responsibility by welcoming them
to participate in various ecological activities. This work, including exhibitions, competitions and
field trips, has an especially fruitful result among children from various educational institutions of
the Astrakhan Region and neighboring territories.

Many attempts to keep and breed saigas in various zoos around the world have failed
(Karimova et al., 2018). However, in order to preserve its gene pool three breeding centres were
created in Russia. In 2000, the “Yashkul” captive breeding station was built on the basis of the
Centre for Wild Animals of the Republic of Kalmykia (abolished in 2014); in 2003, the “Saiga”
captive breeding centre was created on the basis of the “Astrakhan” State Hunting Farm in the
Astrakhan Region, as well as the Centre of Rare Animals of European Steppes of the “Wild Nature
of the Steppe” Association in the Rostov Region (Karimova et al., 2017). After annexation of
Crimea in 2014, another semi-free centre for saigas was founded in the Tarkhankut National Nature
Park, where 10 animals were brought to in 2013 from the “Askania Nova” biosphere reserve
(Ukraine). However, there are no saigas there at the moment. The listed centres study the biological
and ethological characteristics of the species, carry out various veterinary activities, including
artificial insemination, and raise animals to release them into the wild.

A factor that indicates successful saiga maintenance and breeding in the breeding centres is its
population dynamics. The best results were achieved in the “Yashkul” captive breeding station that
took in only 56 individuals and then increased the saiga number to 220 individuals over 15 years
(2000-2014; Fig. 7). In the “Saiga” captive breeding centre in the Astrakhan Region, despite it
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being built in an unsuitable habitat and therefore being exposed to frequent outbreaks of
pasteurellosis and other diseases, the livestock of 30-40 individuals was maintained for quite a long
time thanks to well-established zootechnical and veterinary measures, and some males were
released into the wild (Karimova et al., 2017). Unfortunately, over the past 5 years the situation has
changed drastically, and now only 8 animals (6 males and 2 females) remain in the breeding centre
(according to S.A. Kalashnikov’s report). The Centre of Rare Animals of European Steppes in
Rostov Region currently considers itself the most successful captive breeding centre in Russia
(Minoransky, Dankov, 2016). However, in 2010-2013 the number of their saiga decreased gradually
due to no new animals being introduced to the Centre population from the wild; they declined from
70 to 43 individuals. Only in 2015-2016 the numbers grew after 32 animals were transferred to a
much larger enclosure near the Manych Village; currently there are about 80 individuals that live in
its territory (Minoransky et al., 2021).

Fig. 6. A wolf in the background and a black-winged stilt (Red Data Book of the Russian
Federation) near an artesian well (taken by a camera trap, from the archive of the “Stepnoy”
sanctuary, July 2022).

Breeding saigas in the breeding centres is quite promising, especially now that the methods for
animals’ keeping, breeding, transporting and capturing are well explored. The success of the
“Yashkul” breeding station showed that the number of animals can be increased tenfold in a fairly
short period of time. However, successful breeding of saigas requires several conditions, such as a
naturally suitable area, a large and safe enclosure, constant veterinary monitoring, passionate
specialists and state support.
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Fig. 7. Saigas in the “Yashkul” Captive Breeding Station (photo by T.Yu. Karimova, June 2012).

Since 2019 the saiga is listed among the 11 priority animal species of the “Ecology”
National Project, the purpose of which is to preserve and restore rare and endangered species as part
of the federal project “Conservation of Biological Diversity and Development of Ecological
Tourism”. The said project released several documents that define the main areas of activity for the
study, conservation, protection and restoration of the saiga population:

— aroadmap for the conservation and restoration of the saiga until 2024;

— an conservation plan for the saiga in the Russian Federation until 2025, created in
accordance with the Memorandum of Understanding Concerning Conservation, Restoration and
Sustainable Use of the Saiga Antelope;

— a conservation strategy for the saiga in the Russian Federation until 2030 and a plan for its

implementation.
The “Strategy for the Conservation of the Saiga in the Russian Federation” approved in 2021
(Order ..., 2021) suggests some measures aimed at preserving the species in the country.

According to it, the number of viable saiga population of the Northwest Pre-Caspian Region should
be at least 20,000 individuals by 2030, while its range area should increase to 20,000 km?. In order
to achieve these goals, it is necessary to solve many problems: to improve the legal and
methodological base of saiga conservation; develop a network of protected areas; support the
conservation of the saiga and its most important habitats; conduct a complex of researches and
regular monitoring; optimize nature management throughout the saiga habitats; preserve the
population of saigas in the semi-free enclosures; improve educational work with the local people
and development of ecological tourism.

The data collected over the recent decades on the size of the Northwest Pre-Caspian saiga
population are preliminary. One of its collection methods is a census conducted via ground vehicles,
but it is unable to cover the entire range. Before that, the low-flying aircrafts or helicopters were
used, but it is not possible anymore due to the noise, which can frighten and cause death of the
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saigas. Therefore, the method of satellite data is the most promising one (Rozhnov et al., 2014),
but the cost of high resolution images is very high. In May 2022, the Ministry of Natural Resources
of Russia adopted the methodology developed by the WWF Russia for counting saiga in the
Northwest Pre-Caspian Region using unmanned aircraft, which can make it possible to count the
population size, as well as to determine its sex and age structure (Census ..., 2022). The advantage
of this technique is the low disturbance factor, while the use of computer programs will eliminate
significant errors during calculations. We would like to hope that in the near future we will find out
the actual number of saigas in the Northwest Pre-Caspian Region.

Conclusions

The evolutionary strategies of the saiga antelope, such as an early reproductive ability, high
female fertility, polygamy, herding and migration, have been helping them to survive since the
Late Pleistocene in the changing environment. Usually, when their abundance is threatened by the
natural factors like harsh winters, droughts, diseases and predators, they restore it rather quickly.
Unfortunately, the saiga was unable to get used to the human’s disruptive activities, such as
agricultural land development, hunting and poaching.

The preservation of the Northwest Pre-Caspian saiga population and the restoration of its
numbers currently depend on the different measures that should be taken in the future. In addition to
effective protection and full-scale monitoring, this includes removal of various obstacles that hinder
saiga migration and cause habitat fragmentation, improving the quality of the said habitats, creating
new protected areas in the most suitable habitats and their integration into a single network via
ecological corridors, development and expansion of environmental education activities. We hope
and expect that the “Saiga Conservation Strategy in the Russian Federation” that was approved by
the Ministry of Natural Resources of Russia in 2021 (Order ..., 2021) will contribute greatly to this.
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MPOIIJIOE U HACTOSIIIEE CAUT'AKA B POCCHUM — ECTh JIU BYIYIIEE?
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BeipabotanHble B XOIe SBOMIOLNMM >KU3HEHHBIE CTpaTeruu caiiraka (paHHee BCTYIUIEHHE B
pa3sMHOKEHHE U BBICOKAs IUIOJOBUTOCTh CAMOK, MOJMTaMHUsl, CTaAHOCTb, MUT'PAllMU U Jp.) TO3BOIHIH
BUJIY COXPaHUTBCS CO BPEMEH MaMOHTOBOH (hayHbI B M3MEHSIOIIMXCS YCIOBHUSX cpenbl. B romouene
Hayvajcs HOBBIM 3Tall B UCTOPHM Caliraka — COCYLIECTBOBaHHE C denoBekoM. llomumo uctpebiieHus
9THUX XHUBOTHBIX B PE3yJbTaTE€ MACCOBOW OXOTHI, CTAJO PACTH BIHMSIHUE YEIOBEKA Ha CPEeAy OOUTaHMS
XKHUBOTHBIX 32 CUET IIMPOKOr0 paclpocTpaHeHHs 3emienenus, ocoOeHHo B 3amanHoii EBpome, uro
OTPa3uJIOCh Ha COKPAILEHUH apeajia Buaa B ucropudeckuil nepuon. K Hauamy XX Beka OT CILIOIIHOTO
1 OOIIMPHOIO apealia caiiraka OCTaJIMCh JIUILB OTAEIbHBIC TISITHA, U B EBpoIe oH BeTpeyancs TONBKO B
HETPOHYTBIX YEITOBEKOM TIIyXUX YroJKax HIKHETO TeueHMs peku Bonru, a B Asum — Ha YcCTIOpTE, B
bernak-/lane, B Mmexaypeube Mnu-Kaparan, Kutae u Monronuu. brnaronaps npeanpussatsiM B 1920-¢
IT. COBETCKMM IPABUTENBCTBOM OXPAaHHBIM ME€paM, B HACTOSIIEE BPEMS B MHPE CYIIECTBYET MSTh
MOMYJSINMKA  caifiraka, U3 KOTOpbIX 4erhlpe momyisinun — CeBepo-3amanHoro Ilpukacnusa (Poccus),

Ypanbckas

(Kazaxcran, Poccus), VYctroprckas

(KazaxcraHs,

V36ekucran, TypkMeHHCTaH),
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Bernaknanunckas (Kasaxcran, Poccusi) — oTHOCSATCS K HOMHHATUBHOMY NOABHIY S. f. tatarica, a
nsaras nonynsuust — S. ¢ mongolica (=S. borealis) — obutraer B 3amamnoit Mouronuu. C KoHIa
MPOILIOTO BEKa COCTOSHME momynsinuu caiiraka CeBepo-3anmaanoro [Ipukacnus BBI3BIBa€T 0cOOYyIO
o3aboueHHoCTh. Hapsiay co cHmkeHueMm uuncieHHocTH caiiraka (¢ 800 teic. B 1958 1. 10 5 ThIC. B
2015 r.) cokpaTHIaCh ¥ IJIOIIAb 30HEI Er0 OCHOBHOro oouTanus (¢ 60-70 Thic. KM* 10 2-3 ThIC. KM%,
COOTBETCTBEHHO). 3HAUWTENbHAs YacTh MOMYJSUM IIEpeluia K OceIoMy o0pa3y >KM3HU Ha
OXpaHSEeMBIX TEPPUTOPHSIX dKoperrmoHa «YepHble 3emim». HexBaTka MOMOBO3pENBIX CaMIOB B
nonyyauuu (meHee 10 %) Ha IPOTSHKEHUHM NMPOJOIDKUTENBHOIO BPEMEHH MPHUBEa K COKpAIllEHUIO ee
MPHUPOCTa W, CJICAOBATEIbHO, K CHIKCHHIO YHCICHHOCTH. biarojapsi mpemnpuHSATHIM Ha pPa3HBIX
ypoBHsX MepaM ¢ 2016 r. momyssinus caiiraka B CeBepo-3anaaHom [Ipukacnuy Hagasla IOCTEIIEHHO
yBenuuuBaThes (10 18-19 Teic. B 2022 r.). JladbHEWIINI pocT ee YMCIEHHOCTH B HACTOSIIEE BpeMs
3aBHCHUT OT 3((EKTUBHOCTH JICHCTBUH, KOTOPBIE MPEATIONaraeTcs OCyIeCTBUTh B paMKaxX pean3alun
«Ctpareruu coxpaHeHus caiiraka B Poccuiickoit ®@enepanum» — Kpome opranuzaiyn dHGeKTHBHON
OXpaHblI U HOHHOMaCHITaGHOFO MOHUTOpHHTA, OTO WU HEAOMYUICHHUEC q)paFMeHTaHI/II/I MECT O6I/ITaHI/I$I
caifraka 3a CUeT CHSITHA pa3HOrO poJia NPEMSATCTBHA JUIsi KOYEBOK, YIy4IIeHHE KauyecTBa
MECTOOOWTAHMH, CO3/JaHUEe HOBBIX OXpaHSEMBIX TEPPUTOPUI pa3HOro YpOBHS B HambOoiee
moaxoadamux MECTOOOUTAHUSAX U O6’beJIPIHeHI/Ie HUX OYTEM CO3daHUsA OKOJOIMYCCKHUX KOPUIOpPOB B
CANHYIO C€Th, PACIINPECHUEC U aKTHUBU3alHA SKOHOFO-HPOCBGTHTGHBCKOﬁ ACATCIIBHOCTH.

Kntouegwle cnosa: caiirak, omyJsiiuu caiiraka, YdciIeHHOCTh, apeai, CeBepo-3anaanslil [Ipukacrmid,
COXpaHEHME cairaka.

bnazooapnocmu. B 3aximioueHWHM aBTOPHI BBIPAXKAIOT HCKPEHHIOIO OJIaroAapHOCTh COTPYAHHKAM
3akazHmka «CtemHON» W ero mupekropy B.I'. KanMmpikoBy 3a MHOroNeTHee IIIOIOTBOPHOE
coTpyaHuuecTBo, a Takke A.H. ['mieBy 3a mpenocraBinenHsie GoTorpaduu, cJenaHHbIe B 3aKa3HUKE
«CTerHoi».

Qunancuposanue. Padbora BeimonHeHa mo Teme HUP MHcTHTyTa TIpOOIIeM SKOJIOTHH W DBOJIOIUAN
M. A.H. CeBeprioBa PAH, T'oczamamme Ne 1021062812203-8 «®DyHmaMeHTaIbHBIE TTPOOIEMBI
OXpaHBI YKUBOW MPHUPOILI U PAMMOHATHHOTO MCIOIL30BaHM OMOpPECypcoB», a Takxke mo teme HUP
dbyanamentaneHbIX uccieqoBanuit UBII PAH 3a 2022-2024 rr. «MccmeqoBaHuss Te0IKOIOTHIECKUX
MPOIIECCOB B THIPOJOTHYECKHX CHCTEMax CyId, (OPMHPOBAHHS KadecTBa IOBEPXHOCTHBIX H
MOJI3EMHBIX BOJ, MPOOJIEM YIpaBieHHWs BOTHBIMHA peCypcaMH M BOIOIOJIH30BAHHEM B YCIIOBHUSX
M3MEHEHHMI KIMMaTa W aHTPOIOTeHHBIX Bo3aencTBuiy (Noe FMWZ-2022-0002), Ne rocymapcTBeHHOM
peructpanmu AAAA-A18-118022090104-8.
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JUHAMUKA SKOCUCTEM U UX KOMIIOHEHTOB

VIIK 574.4; 574.5

JTUHAMHUKA OPHUTOKOMILJIEKCOB JIECHOM U JIECOCTEITHOM 30H
UBAHOBCKOH U TYJbCKOM OBJACTEHN ITPU U3MEHEHUU
®OHOBOTI'O KJIMMATA Y BOJJHOCTH PEK B YCJIOBUSIX
AHTPOIIOT'EHHOI'O BO3JIEMCTBUS

© 2022 r. N.B. HlanoBajgosa

HUncmumym 6oonwvix npoonem PAH
Poccus, 119333, 2. Mocksa, yn. ['vokuna, 0. 3. E-mail: ibshapovalova@yandex.ru

[Mocrynuna B pepakiuio 01.11.2022. IMocne nqopadorku 15.11.2022. [Mpunsra k myoaukaiuu 01.12.2022.

B pabGore wu3noxeHbl pe3ylbTaThl MOHHTOPUHTA OPHUTOKOMILJIEKCOB IMOWMEHHBIX JKOCHCTEM
OacceiiHoB ManblX pek Tynbckoit m MBaHoBckoi obnacteil Ha mpumepe pek [Itans u Bszpma 3a
neproxa 2019-2022 rr. [lana xapakTepuCTHKa COCTaBa M CTPYKTYPHl TOWMEHHBIX OPHUTOKOMILIEKCOB
MaJIBIX PEK 30HBl CMEUIAHHBIX JIECOB M JIECOCTENHOM 30HBI. [IpoM3BenEH aHaIU3 CE30HHOM U
Pa3HOTOIMYHON  TUHAMHKH ITOMMEHHOTO OPHUTOKOMIUIEKCA TI0 OCHOBHBIM  ITOKa3aTeNsIM
TpaHchopmanuu (BUI0BOE pa3HooOpasue u o0uire). ApoOupoBaHa paHee pa3paboTaHHas METOIUKA
OLIEHKH TpaHChOpMaIUy MPUOPEKHBIX OPHUTOKOMILIEKCOB 3apETyIMPOBAHHBIX YYACTKOB MAJIBIX PEK,
HaxOJIIMXCA B WHTPAa30HANBHBIX YCJIOBHAX. YCTAHOBJIEHA CBS3b BHIOBOTO COCTaBa W OOMIIHS
MPUOPEKHBIX OPHUTOKOMILJIEKCOB C THAPOJIOTHYECKHM PEKUMOM pEK M H3MEHEHHeM (OHOBBIX
KIIMMAaTHYeCKUX TIoKa3aTeneld (ocaakd, TeMIepaTypHbI pexuM). JlaHBI pekoMeHmamuu 110
MONACP)KAHUIO W COXPAHEHWIO TMONYJSIMUM PeaKuX W YSI3BUMBIX BHJIOB ITHI[  JTOJTUH
3aperyaupOBaHHBIX yYaCTKOB peK.

Kurouesguvle cnosa: VIBanoBckast 06macTh, Tynbckas 001acTb, MOHUTOPUHT, JMHAMUKA, OLIEHKA, (haKTop
BO3IEWCTBUA, 30HA CMEIMIAHHBIX W IITUPOKOJMCTBEHHBIX JIECOB, JIECOCTENHAs 30HA, IMOWMEHHBIC
9KOCUCTEMBI, pedHasi TOoiiMa, MHTPA3OHANbHBIN NaHMuadT, apuan3anus, THIPOIOTHIECKUN PEKUM,
KITUMAT, OCAaJIK{, BJIAXKHOCTb, BUIOBOW COCTaB, YHCIEHHOCTh, IJIOTHOCTh HAaCeNeHHs, oOwuime,
OPHUTOKOMILIIEKCHI, TIOMYJIANNA, peaKue Buabl, KpacHas kaura, 00JI0THO-OKOJIOBOTHBINH KOMILIEKC.
DOI: 10.24412/2542-2006-2022-4-50-70

EDN: JWYDZG

[IpomomxeHsl HCCIAENOBAaHUSA IO HW3YYEHHUIO SKOJOTHYECKHX IOCIEICTBUN BO3JICHCTBUSA
KIIMMATHYEeCKUX M aHTPOIMOTEeHHBIX (PAKTOPOB HA MPUOpPEk HBbIE MPUPOTHBIE KOMIUIEKCHI U HX
AJIEMEHTHI (B YaCTHOCTH, HA NTHII) PEUYHBIX MOMM MallbIX PeK LEHTPalIbHBIX pailoHOB Poccuu mpu
W3MEHEHUHM BOJHOTO pPEXHMMa HUX TEPPUTOPUMN, JOIHMHBI PEKH M BOJOCOOPHBIX TEPPHUTOPHIA
(Ilanoainosa, 2019, 2020, 2021). B nepuon ¢ 2019 mo 2022 rr. 6bu1 OCYIIECTBIEH MOHUTOPHHT
JUHAMHUKA ~ TONMEHHBIX  Ha3eMHBIX  OKOCHUCTeM (Ha  MpUMEpPEe  OPHUTOKOMILIEKCOB)
3aperylMpoBaHHBIX YYAaCTKOB MaJlbIX pEK JIECHOW M JIECOCTEMHOW 30H, KOTOPBIA TMO3BOJUII
YCTaHOBUTH CBSI3b JTUX JKOCHCTEM C HM3MEHEHHMSIMH ()OHOBOTO KIIMMaTa U BOJHOCTHIO pPEK B
YCIIOBHSIX YCHJICHHSI aHTPOIIOT€HHOU Harpy3KH.

B Hacrosimiee BpeMsi U3MEeHEHUsT (JOHOBOTO KJIMMaTa M BOJHOCTH OOJNBIIMX U MaJbIX PEK MPHU
YCWJIEHHHM aHTPONIOT€HHOM Harpy3Kd 4acTO COINPOBOKIAIOTCS HAPYLIECHUSIMHU MUX BOJHOTO PEXUMA,
naHAmadTHON CTPYKTYpHI, MOYBEHHOTO M pACTUTENBHOTO TIOKpPOBa, a Takke peKuMa
xo3siicTBeHHOTO Hcnonb3oBanus (Kyssmuna, Tpemkun, 2014, 2015, 2018; Kysemuna u ap., 2022;
VYnanosa, 2010; IIpupoausie KOMITIEKCH ..., 2014; [llanoBanosa, 2016a, 20166, 2017, 2019, 2020,
2021). CnexncTBueM TaKMX HapyIIEHUH OKpyXamoomeil cpenpl MpHIETaloNMX MOHMEHHBIX
TEPPUTOPUIN HA 3apETyJUPOBAHHBIX YYACTKAX PEK SBISIETCS M3MEHEHHUE XapakTepa BO3JIEHCTBHS
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pPEUHOM CHUCTEMBI Ha HUX, KOTOPOE COMPOBOXKIACTCSA TPaHC(HOPMAIMAMU HMPUPOJHBIX IKOCUCTEM
pPEYHOM J10JIMHBI (B TOM YHCIIE€, OPHUTOKOMILIEKCOB), U3BMEHEHUSIMHU UX CTPYKTYPHOM OpraHu3aluu
u (YHKIMOHHPOBAHUSA. MOHUTOPHUHT TpaHChOpPMAIM SKOCHCTEM pPEYHBIX IOWM JIECHOM W
JIECOCTEITHOM 30HBI, U3yYEHHE UX JIMHAMUKU IOJl BO3JACHCTBHEM MPUPOJIHBIX, AHTPOIOTI'€HHBIX
(bakTOpOB M KJIMMaTa, a TAKXKE OTPE/ICICHUE J0IH YIaCTHs CPEIHUX M MAJIBIX PEK B MOJICPKaHUH
M COXpaHEHHH BHJIOBOTO pa3zHO0Opa3us GIiopsl M payHbI PETHOHOB SIBISIETCS aKTyalbHON HAyYHOUH
npobnemoii. E€ pemreHue mo3BOJUT JaTh KOJIOTHYECKOE OOOCHOBAaHWE Ui MPUHSATHS MEp IO
HanboJiee PalMOHATIHLHOMY YIPABJICHUIO 3€MENbHBIMH W BOJHBIMH PECypcaMHu B IICHTPAJIbHBIX
paitonax Poccuu (LleHTpasbHbIH QenepabHbII OKPYT).

B pabote OblIM HWCHONB30BaHBI JIaHHBIE, MOJy4YEHHBIE BCIEACTBUE paHee pa3paboTaHHOU
METOJIMKH OLIEHKM H3MEHEHHUs] NPUOPEKHBIX OPHUTOKOMIUIEKCOB Kak OJHOro H3 Hauboisee
IJIACTUYHBIX KOMIOHEHTOB HA3€MHBIX SKOCUCTEM I10 BBISIBJICHHBIM JMArHOCTUYECKUM MOKAa3aTeNsIM
UX TpaHc(opMmalM B CBSI3M C U3MEHEHHEM BOJIHOTO PEXKHMMa BOJOEMA W NMPUJIETaloNINX K HEMY
TEPPUTOPUI B pe3ylIbTaTe YCUJIEHUSI aHTPOIIOT€HHOT0 BO3AeicTBU. B ncnosib30BaHHON Memooduke
oyeHku mpancgopmayuu opuumoghaynsl 00JIOTHO-OKOJIOBOJHOTO KOMIUIEKCA IPU H3MEHEHUU
BOJTHOTO pEeKMMa BoJI0oeMa M KJIMMata ObUT YUTEH (aKkmop uHmpasoHaIbHOCIU.

Matepuajbl 1 METO/bI

Paiion uccnedosanuui. B o0nacTh Hallero MHTEpeca BXOJAWIN 3aperylMpOBaHHBbIE YJaCTKHU
pycia Manbix pek Bs3pmbl u [1Tanb jgecHOl (30Ha CMEIIaHHBIX JIECOB) U JIECOCTEIHOM MPHUPOIHBIX
30H, PacIOJIOKEHHBbIE B UX BEPXHEM TEUYCHHH. BEpXOBbS 3THX PEK MMEIT CXOKHUE MAPaMETpHI,
M03TOMY OHM OBLIM BBIOpaHBI B KauyecTBE paiioHa uccienoBaHuil. JlJis HUX XapaKTEpHO Y3KOe
(me mmpe 5-15 M) u Heriybokoe pycio (mo 2.0 M), MaJIblii YKJIOH M HU3Kash CKOPOCTh TCUYCHHSI.
bepera necucteie, yacTuyHO 3a0o0si0ueHHBbIE. VX BOIHBIA PEXUM XapakTepU3yeTCs BBICOKUM
BECEHHUM II0JIOBOJIbEM, HHU3KOM JIETHE-OCEHHEW MEKEHbIO C OTACIBbHBIMU IMABOJKAMH B IEPUOL
CHUJIBHBIX JOXKJCH W yCTOMYMBOM 3MMHEH MekeHblo. Ha mcciemyeMbIX ydacTkax mpeoOiamaer
CMEIIAHHBIN TUIl TUTAHUS — CHETOBOE, JI0’K/IEBOE, MOJA3EMHBIMU BOJAMHU, C MpeolIalaHueM CTOKa
3a CYET TallbIX BOJI, TJIe OCHOBHYIO POJIb B TOJIOBOM CTOKe HrpaeT cHerorasHue (60-80%), a
Menbliee 3HaueHue (20-40%) wumeror goxzaeBoe u rpyHToBoe mnuraHue (Coxomnos, 1952;
Bnagumupckas ..., 2022; Hoxman ..., 2011; IIlupokosa, 2012; Bnyrpennue ..., 2022;
Pexwu ..., 2022).

B paboTte wucnonap30BaHbl JaHHBIE OMYOJMKOBAHHBIX JIMTEPATYPHBIX HCTOYHUKOB U
KOMILJIEKCHBIX JKOJOTUYECKUX HaOMIOJICHUH, TOTy4YeHHBIX B BeCeHHe-eTHuil mnepuon 2019-
2022 rr. Ha TPUOPEKHBIX TEPPUTOPHUAX 3aPETYIUPOBAHHBIX YUACTKOB MalbiX pek Bsspma u Iltanp
B MBanoBckoi u Tynbckoit 001acTAX, pacroyIOKEHHBIX B 30HE CMEIIAHHBIX JIECOB U JIECOCTEIICH.

Jlis  OueHKW BIUSHUS KIMMaThuueckoro ¢akrtopa Ha TpaHchopMmaluio MOHMEHHBIX
OPHHUTOKOMILIEKCOB 3a mepuosi ¢ 2019 mo 2022 rr. ObuIM NMPOAHATM3UPOBAHBI APXMBHBIC JaHHBIC
METEOCTaHIMI (CpeqHeMecsuHble MOKa3aTeNld OCAIKOB W TeMIeparyp), Ommkalimux K paioHy
WCCIeIOBAaHUM, TUIpOMEeTeoposiorndeckoil cranuuu Bomoo B Tymbckoit ob6mactu u TeiikoBo B
NBanoBckoit obmactu (Jletomucr moroasr, 2000-2022). B paiifoHe wuccieqoBaHUi ObUIH
OCYILIECTBIIEHBI HAOIIOACHUS 32 CE30HHBIM (MECSYHBIM) M3MEHEHHEM YPOBHS BOJBI. [ 3TOTO C
anpens 1o ceHTsops B 2019-2022 rr. 6bUIHM NPOU3BEACHBI 3aMephl YPOBHS BOAbI Ha p. [ITanp, a Ha
p. Basema — B 2020-2022rr. B pesynpTaTe aHanu3a COOTHOLIEHHS MEXKIY MOKa3aTEIIMU
CE30HHOTO YPOBHSI BOJBI U CPETHEMECSYHBIMU OCaIKaMH OblIa MOJTyueHa YCTOWUUBAs KOPPEISIIHS
¢ BbICOKOW creneHpto goctoBepHoctH (r=0.98, o=0.01). CrnemoBaTenbHO, TOTYYECHHbBIE
MOKa3aTeI MOTYT OBITh HCIOJIb30BaHBI B OLIGHKE mpaucgopmayuu opHumoghayHsl OOIOTHO-
OKOJIOBOJIHOTO KOMILIIEKCA MIpH arpodaruu pazpadbotanHoi Mmetoauku (puc. 1).

B uccrnenoBanuu ObUT IPUMEHEH MPUHIUM JaHIIa(QTHO-TeorpadudecKoil CUCTEMbI SKOTOHOB
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«Boga-cyma» B.C. 3aneraeBa (1997). OpHHUTOJIOIMYECKHE HCCIIEIOBAHUS BBINOJIHEHBI 110
CTaHJIAPTHBIM METOJMKAM, MapHIPyTHBIM METOJAOM B COYETaHWUM C paboOTOW Ha CTanuoHapax
(PaBkun, 1967; Jlapuna u ap., 1981; Vergeles, 1994). Pycckue u naTHHCKUE Ha3BaHUs TaKCOHOB
IITUI] TIPUBOAATCS B coorBeTcTBUU co cBoakamu JI.C. CremansHa (1990, 2003) u E.B. KoGimka
c coaBropamu (2006). s aHanm3a HACeNCHHUS NTHI[ B OTACIBHBIX JIAHIMA(THBIX BBIIEIAX
ucnoJib3oBana O6anpHas mkana (Kysskun, 1962; Banyes, 2007; tadu. 1).
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Puc. 1. JlunamMuka MecSYHBIX OCAJKOB M YPOBHS BOJIbI Ha 3apEryJUPOBAHHOM y4acTKe B BEPXOBbE
p. [Trans (HITY = 2.0 M) Ha roro-Boctoke Tynbckoii obmactu 3a mepuon ¢ 2019 mo 2022 rr.

Fig. 1. Dynamics of monthly precipitation and water level in a regulated area in the upper reaches
of the Ptan River (normal headwater level is 2.0 m) in the south-east of the Tula Region for the
period from 2019 to 2022.

B OCHOBY HCCJICAOBAHUA IIOJIOKCHA pa3pa60TaHHa51 paHeC MCTOAMNKA OLICHKU TpaHC(I)OpMaI_II/II/I
OpHI/ITO(I)ayHLI 6OJ'IOTHO-OKOJ'IOBO,[[HOFO KOMIIJICKCa TpU  HU3MCHCHHHM  BOIAHOTO  PCXKHUMA,
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rze yuuteiBasicss ¢axktop uHTpazoHaigbHocTH (IllamoBamoBa, 2018). CormacHo 3TOi MeTOIMKeE,
Ha OCHOBAaHUHU TIOJIYUCHHBIX pe3ynbTaToB wuccienoBanuii 2012-2018 rr. y BOJI0OEMOB CMEXHBIX
KJIMMAaTo-reorpaMueckux 30H, CTENHOHW W MOJYMYCTBIHHOHM, ObUI OTMEYEH HWHTPA30HAIbHBIN
XapakTep, KOTOPbI MPOSIBISIICS B CXOJICTBE PACTUTENBHOIO IMOKPOBAa MPHUOPEKHBIX OHMOTONOB,
OTJIMYHBIX OT TUIMYHBIX 30HAJbHBIX [IEHO30B, a TAKXKE€ B CXOJICTBE BUJIOBOI'O COCTaBa MPUOPEKHOM
opuauTodayHsl (67% cxoacTtBa U 0OoJiee) KaK B MEPHO]| THE3OBAHMS, TaK M B MEPHOJ CE30HHBIX
murpauuit (IanosasoBa, 2018). IlosToMy Takue BOJOEMBI MOTYT CIYXUTb OOBEKTaMU IS
CPaBHEHHUSI U OLICHKH U YIOBJIETBOPSIOT TpeOOBAHUSI UCTIOIb3YEMON METOIUKH.

OCHOBHBIM  METOJMYECKMM TOJXOJOM B HEW SBISAETCS METOJ  «OIBIT-KOHTPOJIBY,
MpelyCMaTpUBAIOIIMI  PacCMOTPEHHWE  HW3MEHEHUS  OCHOBHBIX  IIOKa3zaTeled  COCTOSHUS
OPHUTOKOMIIJIEKCA: YHMCJIa BUJIOB BCEIO KOMILJIEKCA, IIIOTHOCTU HACEIEHUS SKOJOTHYECKUX TPYIII
BHJIOB IO TpaJAHCHTy OOCHIXaHHs BojoeMa (OOBOJHEHHME/OCYIIKA) ¥ 3aBUCUMOCTH OT
KIIMMaTH4ecKoro (axkrtopa (M3MeHeHHs (POHOBOTO MOKa3aTels KIuMaTa: 0CaIKU, CPEIHsSI MeCsTUHas
TeMIleparypa Bo3ayxa). B kauecTBe «KOHTPOJIS» UCIOIb30BAINCH JJaHHBIE BOJIOEMA, HE UMEIOIIETO
TEHJIEHIIUU K O0OChIXaHWIO/00BOAHEHUIO. {11 aHanmM3a CBS3M BBIOpAHHOTO MoKazaress u (akTopa
cpenbl ObuTa co3zana oOrmiast KiaacCupUKaIys Mo TOIaM UCCIIeT0BAaHUM B 3aBUCUMOCTH OT CTETICHH
0OBOJTHEHHOCTH BOJI0O€Ma, KOTOpPOl COOTBETCTBOBaJla CHCTEMa Trpajalui IO [OKa3aTeIsM
IUIOTHOCTH  HAaceJleHUWsT MNTHUIl B  TNPUOPEKHOM  OPHUTOKOMIUIEKCE:  KOHMPONbHbILU  TOJ
(10 ocymkn/00BOTHEHUST BOJIOEMA), nepexoOHblli TON (BHE3aIMHOEe W3MEHEHWE YPOBHS BOJBI) —
pe3Koe COKpallleHHWe BUIOB-MHJIUKATOPOB U HUX IUIOTHOCTH, IKCHIPEMANbHbIU («NA0XOU») TOJ
(uccymenue/3anuBanue, | Tom ToOCIEe pPE3KOro W3MEHEHHWs ToKas3aTeliss OOBOJHEHHOCTH —
HE3HAYUTENIbHOE MPHUCYTCTBHE BHUIOB WHAMKATOPHOM SKOJOTMYECKOM TIpYIIbI, Hampumep,
JTUMHODUIBHON WM JAeHAPODUIBHON), neccumanvhviii («oueHv naoxotiy) ton (II rom mocne
M3MEHEHHUs ToKa3aTelis OCHOBHOrO (hakTopa BO3AEUCTBUSA Cpelbl) — IOJHOE OTCYTCTBHE BHUIOB
WHIUKATOPHOM SKOJOTUYECKOU TPYIIIIbI.

Ta6auna 1. CpaBHEeHHE KaTETOPHUI NTHIL 1O MIKaJIaM OaJlIbHBIX OLICHOK OOWIIHSI, MPEITOKEHHBIX
A.Il. Ky3skunabim (1962) u B.A. Banyesim (2007). Table 1. Birds’ categories of A.P. Kuzyakin
(1962) and V.A. Valuev (2007) compared according to their abundance scores.

Kareropms mrmm A.IL. Ky3sikun (1962), B.A. Baayes (2007)
0coon/Km? JUISl XHIDHBIX MTHI, 0CO0HN/KM?
AbcomotHo npeodnanatomiue (CCC) 100 u Gonee 1-9
Muorouncnenusie (CC) 10-99 0.1-0.99
O6pbrunbie (C) 1-9 0.01-0.09
Manouucnennsie (R) 0.1-0.9 0.001-0.009
Penxue (RR) 0.01-0.09 0.0001-0.0009
Ouensb penkue (RRR) 0.001 u menee 0.00001 u menee

CornacHo pa3paboTaHHOW METOJIMKE U pe3yibTaTaM aHallu3a KOJIMYECTBEHHBIX JaHHBIX (2012-
2018 rr.) mpubpexxHoil opHUTO(dAyHBl CTEMHBIX BOJOEMOB, ObUIa CO3JaHA WKALA BUOOBO20
pasznoobpasus, KOTOpas HUCIOJIb30Baajack B HacTosed paboTe Ul OLEHKH TpaHc(hOpMaluu
OpHUTO(AYHBI TOWMBI PEK 30HbI CMEIIIAHHBIX JIECOB U JIECOCTENEH B paifoHe UCClIeI0BaHHUMN 3a MEPHOJ
c 2019 mo 2022 rr. Ilkana moka3blBaeT AWHAMHKY BHJIOBOIO pa3HOOOpa3us B IMOMMEHHOM
OpPHHUTOKOMILJIEKCE (B OCHOBHOM 3a CU€T BHUJOB M3 JMMHO(DHUIBLHON T'PYIIIBI) MPU OCYLIEHUH WU
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00BOJIHEHHH BOJOEMA, B 3aBHCHUMOCTH OT M3MEHEHMs IUIOIIAJM €ro BOJHOTO 3epKaja U oObema.
OTMeueHa TeHJCHIIUS K COKpAIIEHUI0 OMOpa3sHO00pa3us JIUMHO(UIBHBIX BUJIOB IIPU YMEHBIICHUN
TUIOIAIA BOJHOTO 3€pKaja, HO K yBenuueHuto — npu obBoauenuu (Illanosanosa, 2018).

OcHo6HOll  yenvlo SBISUIOCH W3YYEHUE JUHAMHUKM TIOMMEHHBIX HKOCHUCTEM MallblX peK
LEHTpaJbHBIX pailloHoB Poccum ¢ npuMeHeHueM  pa3pabOTaHHON  METOJIMKHU — OLIEHKH
TpaHc(hOopMa OPHUTOKOMILIEKCOB B CBSI3U C M3MEHEHHEM THIPOJOTMYECKOTO PEXHMa BOIHOTO
oobekta u (oHOBOro KimMara. (OOvekmom UCCIe008aHUull CIYXWIA OPHUTOKOMIUICKCHI,
a B Ka4eCTBE npeomema UCCIe008aHuti OIPENEICHO HW3MEHEHHE OCHOBHBIX IOKa3aTesen
OPHUTOKOMILJICKCOB TIpM HW3MEHEHWW BOJHOTO pexXuMa BojoeMa (0OchIxaHue/0OBOTHEHHE)
B YMEPEHHBIX H CEMHAPUIHBIX pErHOHAX.

HUrorom  wuccnenoBanmii  2019-2022 rr. crama  oneHKa  U3MEHEHUS  NPHUOPEKHBIX
OPHHUTOKOMIIJIEKCOB KaK OJHOTO W3 HauboJiee IUIACTUYHBIX KOMIIOHEHTOB Ha3€MHBIX YKOCHCTEM,
MIPOBEICHHAs 10 BBISABICHHBIM JUAarHOCTHUYECKUM TOKa3aTeNsiM, M MX TpaHCHOpPMAIMH B CBSI3H C
M3MEHEHHEM BOJHOTO pEeKMMa BOJOEMa WM TPWIETAIOIINX K HEMY TEpPUTOPU B pe3yabTare
M3MeHeHHsT ()OHOBOTO KJIMMaTa M YCHJICHHS AaHTPOIOTEHHOTO BO3JeHCTBUsA. B mcmonb3yemoit
MemoouKke  OoyeHKUu mparcopmayuu  opHumogaynel  OOJOTHO-OKOJIOBOJHOTO  KOMILIEKCA
YUUTBIBAJICSA (YaKmop UHmMpazoHaibHOCHU.

PesyabTaTsl M 00Cy:KICHHE

'unponoruyeckuii pexxuM BOJOEMOB B pailioHax uccienoBaHuil (p. Bsssma u p. Iltanp)
B HACTOSAIIEE BpeMs TOJHOCTHIO M3MEHEH HH3KOHAMOPHBIMH THIPOTEXHUYCCKUMH COOPYKEHUSIMH
(Bnagumupckas ..., 2022; Hoxnax ..., 2011; Ilwupokoa, 2012; Bayrpennue ..., 2022;
Pexwu ..., 2022). Hccnemyemble y49acTKH pycia 3aperyMpOBaHbl HU3KOHAOPHBIMHU IIJIOTHHAMH
(WM HACBKIMMTHBIMU 1aMOaMM) C HU3KOUM MPOITYCKHOM CITOCOOHOCTHI0. OHU MTparoT poJib HEOOIBIITNX
PaBHUHHBIX BOJIOXPAHWIHII HAKOMUTEIHLHOTO THIIA, OCHOBHOE HA3HAYCHHE KOTOPHIX — OPOIICHHUE
MECTHBIX CEIIbX03yTrOJui, BOJAOION CKOTa, a B YCIOBHUSAX TOPOJICKON Tepputopuu (p. Bsazpma) onn
HCIIOJIB3YIOTCS B IPOMBIIIUICHHOCTH U UMEIOT TUTHEBOE Ha3HaueHue. PacnipeneneHue cTtoka BHyTpH
rojia Ha TUX ydacTKaxX MPOUCXOJUT HEepaBHOMEpPHO, T.K. 10 80% Bcero oObema roJIOBOTO CTOKa
MPUXOJIUTCS HA BECEHHEE I0JI0BOJIbe B MapTe-ampesie ¢ MPOAOLKUTEIBHBIM MEPUOJIOM pa3iivBa
(10 40 mueit). Ha HUX OTCYTCTBYIOT YacThI€ M CHIOHTAHHBIC MTOAbEMBI BOJIBI C OOJIBIIION aMIUTUTYAO0M
KoJieOaHUsl YPOBHS B JICTHIOIO MEKEHb B HIOHE-Hioje (mepuoj rae3noBanus). [loatomy Bo Bpems
THE3/I0BaHUs (KOHEI[ TOJIOBOJbSI — JICTHSISI MEXKEHb) JIJI MCCIEAyeMbIX y4acTKOB peK Bs3zpma u
[Itanp XapakTepHO MJIABHOE MMOCTEIIEHHOE U3MEHEHHE YPOBHS BOJBI C MUHUMAIIBHON aMILTUTYION
KoJieOaHu ypOBHS, HO pa3HBIM TEMIIOM €ro craja (pe3Kue CKauku YpOBHS HaOIIOIAIOTCS PEIKO).

B xone uccnenosanuii (2019-2022 rr.) ycTaHOBJIEHO, UTO B THE3/I0BOM MEPHO] B MTPUOPEKHBIX
OPHUTOKOMILJIEKCAX OCHOBHOW CIBUT JWHAMUKH YHCJICHHOCTH W OOWJIMS OKOJIOBOJIHBIX H
BOJIOTUTABAIONIMX BHUJOB TNTHI[, THE3JAIIMXCA B 30HE 3allMBaHMs (MX TMEpEMEIICHUE |
nepepacnpe/ieicHue), CBsA3aH ¢ OCOOCHHOCTSAMH IMPOTCKAHUS W 3aBEPIICHUS MEPHUOAA IMOJIOBOIbS
B pa3HbIe TOJbI UCCIENOBaHUI (pa3Hble CPOKH HAUOOIBIIETO MOJAbEMA YPOBHS BOJbI, PA3IHuHUs B
TeMIIax W ypOBHE €€ Crhaja) M C KIUMATH4YeCKUMHU (TIOTOJHBIMH) YCIOBHUSIMH, KOTOpPBIE MOTYT
BBI3BIBAThH JIOTIOJNHUTENbHBIE MaBOAKU K Haudany uioHs (Kapramos, 1974; Illamosamosa, 2018).
OTMeueHO, YTO B rojibl C PE3KO MEHSIOMIMMUCS TOTOJHBIMA M THAPOJIOTMYECKUMH YCIOBUSIMHU
B MK CE30Ha pa3MHOKEHWsI (Maii-UIOHb) HaONMIOJaeTCcs CYIIECTBEHHOE Iepepacipe/ieieHre
YUCIIEHHOCTH NTUIl B 30HE 3aJUBAHUS U M3MEHEHHE COOTHOIIEHMS OTIENBbHBIX JTUMHO(DHIbHBIX
BUJIOB NTHIl MPUOPEKHOTO OPHUTOKOMILIEKCA, YTO MOXKET OKa3bIBaTh BIUSHHUE HA MEKTOJOBYIO
JMHAaMUKY HMX CYMMAapHbIX TMoka3aTenel uucineHHoctd U obwus  (Kapramos, 1974,
lNonoBatun, 2001; I'paxaan, 2002; [lanosanosa, 2020, 2021). Tak, npu pe3KoM MaJ€HUU YPOBHS
BOJIbI U OOCBIXaHHH MEJIKOBOIbSI HAa BOJIOEME ObLIO OTMEUEHO CTPEMUTENILHOE YBETUUCHHUE OOUITHS
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BHJIOB KYJIMKOB M COKpauleHue uucieHHoctd yTtok (Kapramos, 1974; Illamosamosa, 2018),
KOTOPBIE, B CBOIO OUEPE/Ib, MOKHO CUUTATh UHOUKAMOPHLIMU BUJIAMHU.

B xone nposenennbix ucciaepoBaHuid 2019-2022 rr. ObUIO OTMEYEHO CXOJCTBO BHUIOBOIO
COCTaBa U YUCJIa BUJIOB B IPUOPEKHBIX OPHUTOKOMIIEKCAX UCCIEAYEMBIX TEPPUTOPU M TONM MaJIbIX
pexk HMBanoBckoit u Tynbckol o0nacTeid, 4TO CBUICTEIBCTBYET O CXOXKHX OHOTOMHYECKUX
YCIIOBUSIX, KOPMHOCTH (KOpPMOBOI 0a3bl) HCCIEAYEMBIX TEPPUTOPUH M BBIPAKEHHOM (aKTope
MHTpa30HaJbHOCTU cpeabl. Tak, B moiime p.lltanb B BeceHHe-leTHUN mepuoj (Mai-UIOHB)
eXeroaHo Bcrpevarorcst 105 BUIOB nTul, KoTtopble oTHOcATca K 11 orpsgam u 24 cemeiicTBam.
N3 nux 104 Buaa MOCTOSIHHO THE3IATCA M COCTaBIsOT 65% oT obOmeit (182 Buma) rue3mgoBoi
¢daynbl Tynbckoii obnactu. Ha teppuropun noiiMel p. Bsizbma B paifoHe nccie10BaHu OTMEUEHO
115 mOCTOSIHHO THE3AAIMMXCS BUAOB, KOTOpble OTHOCcATCcS K 13 oTpsmam, 31 cemeiicTBam H
65 pogam. 13 Hux 17 BunoB 3anecens! B Kpacnyto Kaury P® (2001).

Bunosoe pasnHooOpasme THE310BOH OpHUTO(GAYHBI IMOWMEHHBIX TEPPUTOPUNA PEK 000MX
YY4acTKOB MCCJIEIOBAaHUN OTJIMYAeTCd HEOAHOPOJHOCTHIO COCTaBa, B KOTOPOM IpeoOianaroT
numHO punbHbIe (30% — p. Bsszema, 36% — p. Iltans) u aeaapodunsabie Bumabl (53% — p. Bs3bma,
42% — p. Iltans). DTa TEHACHIUS TMOATBEPXKIACTCA TAKXKE PE3YJbTaTaMH aHAIHM3a SKOJOTHUECKUX
rpynn no obwnmio. Tak, cpenu NeHIPOQUIBHBIX BHUIOB HAaWOOJBIIMM BHUIOBBIM OOraTCTBOM Ha
p. [Itanes o6nagator rpynmsl MHOTouHcHeHHbIX (CC) — 25 u 06brunbIX (C) BUaoB — 13, a Ha p. Bsazema
BbLIENAOTCS TpymIbl 00bIYHBIX (C) n ManouucneHHsix (R) BumoB — no 26. Cpeny TUMHO(MIIBHBIX
BUJIOB Ha 000MX y4JacTKax peK MpeoOnaaroT rpyInbl 0ObIUHBIX U MaJIOYUCIEHHBIX BUIOB: 14 1 11 Ha
p. I[Itans, 9 u 23 Ha p. Bsasema. BugoBoe pasHooOpas3ue u 00MIHe OCTaTbHBIX KOJIOTHUYECKUX TPYIIIT
He3HauHuTeNnbHO (puc. 2). Takoe pacmpeneneHue Mo rpymmamM OOWIHs COOTBETCTBYET HOPMAIBLHOMY
pacrnpezielIeHUIO BUJIOB B COOOIIIECTBE, YTO MOJITBEPIKIAET €r0 YCTOMYHBOCTb.

Kak oTmewaer psi aBTOpPOB, usMeHeHue YpoeHs 600bl 6 6o0oeMe SBISETCS OCHOBHBIM
(hbakTOpOM BO3JIEHCTBHS Ha MPUOPEKHBIE OpHUTOKOMIUIEKCH (Menpauuyk, 1968, 1974; Tomuun,
Tomuuna, 1974; Books, 1985; IllamoBanoBa, 3aBwsiios, 2009). Ha Bomoemax ¢ 3aperyaupoBaHHBIM
CTOKOM PE3KHE€ M YacThle KoJIeOaHUs YPOBHS BOJBI pa3HOW MEepHOAMYHOCTH (¢ amrmuTymoit 0.5-
1.0 M u Gosee) cnocoOHBI OKa3bIBaTh KpailHE HEraTMBHOE BO3JECHCTBHME HA BOJAOIUIABAIOIIUX U
Jpyrye BHUJIbI NTHUIl 0OJOTHO-OKOJIOBOJHOIO KOMILJIEKCA, THE3AAIIMXCS Ha 3eMJIe HEIaJIeKo OT ypes3a
BOJbl. OCOOEHHO OMAacHBI Ui THE30BaHUs B MPUOPEKHOM 30HE 3aIMOBBIE COPOCH BOJIbI B HIOHE.
OTMeudeHo, 4TO HeCTaOMIbHOCTh THAPOPEKMMA B THE3I0BOM CE30H COMPOBOKIAETCS OBBIIIEHHBIM
OTXOJIOM  SIUI, YXYJAIIEHHEM KOpMOBOW 0a3bl M THOETbI0 BOJHOW  PACTUTEIHLHOCTU
(Ymrakos, 1969a, 6; Epémuenko, 1984). Ho B To ’xe BpeMs dYacTbhle KOJCOAHHS BOJBI MOTYT
OKa3bIBaTh HA HEKOTOPbIE JTUMHO(MUIBHBIC BUJIBI U TIOJOKUTENbHBIN 2P dekT. Tak, mpu NOHUKEHUH
YpOBHS Ha TMOOepekbe B 30HE OCYIIKM B OONBIIOM KOJMYECTBE OCTAIOTCA BOJHBIC
0eClo3BOHOYHBIE, a IMpPH €ro IMoAbeMe B BOJY IOMAJal0T Ha3eMHbIe OeClIO3BOHOUHBIE,
YTO CHOCOOCTBYET PACHIMPEHUI0 KOPMOBOM 0a3bl MTHUI, JOOBIBAIOIINX MHIIY C TOBEPXHOCTH MOYBBI
nmu Boawl (Books, 1985).

Ha ywacTtkax c 3aperyniupoBaHHBIM PEYHBIM CTOKOM OOJIBIIMHCTBO BOJOILIABAIOIIUX U
OKOJIOBOJIHBIX BHJIOB IITHI], THE3/AIINXCS B MPHUOPEKHON 30HE M HAa MEIKOBOJbSX, MCIIBITHIBAET
NpsIMOE BIUSHME BOJHOTO (pakTopa M CHOCOOHO BBIJIEPKHUBATh JIMIIb ONPEAEICHHBIE TTOPOrOBbIE
3HA4YeHHUs aMIUTUTY/AbI KoJieOaHUIl ypOBHS BOJbBI B THe310BoM nepuos (10 1.0 M), He mpeBbIIIatoiye
HOPMY pEaKkIMH BHJA Ha 3TOT (akTop. B mpoTHBHOM ciyyae (MpH aMIUTUTYAE CYTOUHBIX WIH
pe3Kux Ce30HHbIX Koyiebanuit oT 1.0 M u Oonee) HaOMOJaeTCs 3HAUYUTENIBHOE YBEIHUYEHHE
IpoleHTa THOenu KJIaJoK BCIIEACTBHE 3alIMBAHUS THE3JIOBBIX CTalMi M oOllee COKpalleHHue
YUCJIEHHOCTH THE3J0BOM MOMYJSIIMM, KOTOpPOE B JTOM cilydae MOXkeT cocTaBiiath 50%
(Tomuun, Tonuunna, 1974; anosanoBa, 3aBbsuioB, 2009), a npu COBHNaJACHUH MOAbEMA YPOBHS
BOJbI C MHMKOM HACH)KMBaHHUS OOJIBIIMHCTBA NTHIl THOETb MOXeT cocTaBiaTh a0 100% kimamok
(I'opmikoB, 1980). HanGomblryto OMacHOCTh MPEACTABISIOT OCTPOBHBIE YYaCTKU CYIIH, KOTOpBIE
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IpU BHE3aITHOM IOJBEME YPOBHS MOJHOCTHIO 3alMBAIOTCA M CTAaHOBATCS CBOEOOpPA3HBIMU
«3KOJIOTH4YecKUMHU JioByIKamu» (bonotHukos u ap., 1986).
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Puc. 2. Pacnipenenenue BUAOB Pa3IMYHBIX 3KOJOTHMYECKUX TPYHN MO TpymnaM oOWiHs B moiime
Manbix pek Iltanb (a) u Bssbema (0). YVenosuwie ob6o3nauenus: CCC — abcomtoTHO Tpeo01aaarommit
Buja, CC — mHorouuciennbiii, C — oObruHbIA, R — manouucnennsiii, RR — penkuii, RRR — ouens
penkuii. Fig. 2. Distribution of the different ecological groups of bird species according to their
abundance in the floodplain of the small rivers Ptan (a) and Vyazma (b). Legend: CCC — absolutely
dominant species, CC — numerous, C — common species, R — quite rare, RR — rare, RRR —
extremely rare.

OTMmedeHo, YTO B MEpPUOJ THE3I0BAaHUS Yy PA3JIMYHBIX BUAOB NTUIl OOJOTHO-OKOJIOBOIHOTO
KOMIUIEKCA, KOTOpble OOWTalOT B NPUOPEKHOW 30HE 3aperyiMpoOBaHHBIX YYacTKOB pPEK U
UCTBITHIBAIOT BO3JEHCTBHE YAacTOTO W3MEHEHMs THUIPOpEXHMMa BojoeMa, HaOtoJaeTcs pasHas
OTBETHAasl peaklus Ha KojeOaHMus ypoBHS BOJbl. Tak, Hampumep, OojblIas U cepolleKas MOraHKU
MOTYT YCIIEIIHO 'HE3/AUTHCS MpU KoJleOaHUAX YpOBHS, HE MpeBblmaonmx 5-10 cM, B TO BpeMs Kak
JBICYXa, KaMBIIIHUIA, KPACHOTOJIOBBIM HBIPOK M XOXJIaTas YEepHETb CIOCOOHBI IMEPEHOCHUTH
ammuTyny konebanuit 1o 40 cm (Books, 1985). OnHako eciau aMmIUIUTyAa MPEBBIMIAET HOPMY
peakuuy BUAA, TO NTHULBI IEPECTAIOT THE3AUTHCS HA JaHHOM BOJOEME U BCTPEYAIOTCS TaM TOJIBKO
Ha TpoJIeTe WM Ha JIETHUX KoueBKax. OCOOEHHO 3TO XapaKTepHO AJIS IMOTaHOK, rarap U yTOK
(Books, 1985). V kxonoHHAIBHO THE3IAMIMXCS BUI0B YaKOBBIX NTHII (YaliKK, Kpauku) B MpoIiecce
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ABOJIIOIMH BBIPAOOTAMCEH AAaNTallii K YacThIM M3MEHEHHSIM THAPOPEKUMA, KOTOPHIC TO3BOJISIOT
UM YCHENIHO CYIIECTBOBaTh HA TaKWX BOJOEMaxX M OBICTPO 3aceisiTh HUX aKBaTOPHUH
(MenbaukoB, 1982).

B xone mpoBenenubix padoT (2019-2022 rr.) ocymiecTBieHa anpodanus paHee pa3padoTaHHOMI
meroquku (IllanoBanoBa, 2018) ¢ mpuMeHeHHEM NIKajdbl BUIOBOTO pa3zHOOOpa3us MOUMEHHOU
opHUTO(AYHBI 32 pa3HbIC TOIBI WCCIICIOBAHUN M JaHA OICHKAa OCOOEHHOCTEH TpaHchopmammm
ITIOMIMEHHBIX OPHUTOKOMIUIEKCOB 3aperyJMpOBaHHBIX y4acTKOB pek Bssema u Iltans. s aroro
BCE I'0JIbl UCCIEI0BAaHUI ObLIN pacIpe/ieeHbl B COOTBETCTBUH C XapaKT€POM BO3/IEHCTBUS BOJHOIO
U KIMMaTH4eCKOro (pakTopoB Ha NOMMEHHYIO OpHUTO(ayHy (M3MEHEHHE BHUJOBOIO COCTaBa U
obunus) B THe370BoM mepuoja. Kaxaomy roay TPHCBOEH OTHCIBbHBIA CTAaTyC (KOHMpPOabHbII,
ONMUMANBHBI, NEPexoOHblli, NeCCUMAlbHbIU), KOTOPbIA COOTBETCTBYET XapaKTepy BO3JEHCTBUS
OTJIIEbHBIX TOKa3aTenel (POHOBOro KiMmara (CpegHeMecsiuHas TeMIlepaTypa, OCaJKh) U BOJHOTO
pexumMa BoJoeMa (0COOEHHOCTH BOJHOTO peXHUMa: YacTOTa M aMILTUTYyAa U3MEHEHUS! YPOBHSI BOJIBL,
TIJTOIIATA TIOBEPXHOCTH BOJHOTO 3€pKaja U 00beMa BObI BOJOEMA).

Ompeneneno, uto s p. [ltane 2019 r. okazancs cpeaHUM MO BOAHOCTU, C TEIUJIBIM JIETOM,
ONMUMANLHBIN TI0 KIMMATHUYECKUM YCIOBUSAM M TUIPOJIOTHYECKOMY pexumy (xkommpons), 2020 —
roJl TMOBBIIIEHHOW BOJHOCTH C XOJIOJHBIM JIETOM, HeCCUMAlbHblll, HEOIaronpUsTHBIN Ui NTHIL
(axcmpemanvhuiii, oxoi), 2021 — o1 MOBBINIEHHONW BOJHOCTH C TETUIBIM JIETOM, OJarompHusTHBIA
JUTSI TOMMEHHOTO OPHUTOKOMIUIEKCA (Onmumanshsiii, 09€Hb XOpomIuii), 2022 — MHOTOBOHBIN TOT C
TEIUIBIM JIETOM, XapaKTePU3yeTCs] HOPMAJIBHBIMH YCIOBHSIMU JUIS YCHEIIHOTO Pa3MHOKCHUS
(nepexoonwiit, xopomuit). ns p. Bssema Obumn paccmotpenst 3 roaa ¢ 2020 mo 2022 rr.: 2020 r.
OBIJT MHOTOBOJIHBIM, C XOJIOJHBIM JIETOM (dKcTpeMasbHbIi), 2021 — roa MOBBIMIEHHOW BOJHOCTH
(mepexoanblii), 2022 — cpeaHUi MO BOAHOCTH TOJ C TEIUIBIM JIETOM, OJAroNmpUATHBINA JUISI TITHI]
MPUOPEIKHOTO OPHUKOMILIIEKCA (OITHMaIbHBIN).

Panee Ob110 ycranosneno (IllamoBanora, 3aBbsioB, 2009), 4To MpU 4YaCTHYHOM (HETIOJTHOM)
OCYIIICHUU BOJIOEMa U TOHWXKEHUU ypoBHA Bojabl Ha 0.1-0.4 M OmopazHooOpaszwe MOWMEHHOTO
OPHUTOKOMIIJIEKCA COKpalllaeTcsi He3HauyuTeslbHo, mnpuMmepHo Ha 10-20% (morankooOpas3HbIe,
HEKOTOpbIE YTKH — HIMPOKOHOCKA, KPACHOTOJIOBBIHM HBIPOK). [Ipu Gosee cyliecTBeHHOM MOHMKEHUN
ypoBHa (0.5-1.0 M) oTmeueHo cokpamieHue OuopazHooOpasusi Ha 50%, B OCHOBHOM 3a CYET
KPYIIHBIX BOJIOIIABAIOIIUX BUAOB (IyceooOpa3Hble — YHPOK-TPECKYHOK, XOXJaTas YepHETb;
MACTYIIKOBbIE — JIbICYXa, KAMBIIIHUIA U T.1.). [Ipn yacTHYHOM OCYyIIEHUU MPOUCXOAUT BPEMEHHOE
nepepacnpeiesieHue 4YHUCICHHOCTH BUJOB OOJIOTHO-OKOJIOBOJHOTO Komiuiekca. [lpu stom
YHCIIEHHOCTh BOJIOTJIABAIOIIUX COKpAIIAeTCs, a YUCICHHOCTh OKOJIOBOJHBIX BUIOB U oOuTaTesen
MEJKOBOAUN, HA0OOpPOT, HapacTaeT (pKaHKOOOpas3HbIE, IAIUIEBbIC, MACTYIIKOBBIE) B CBS3U C
o0pa3oBaHUEM JOTIOJHUTEIbHBIX THE3/IOBBIX CTAIlMi M HauWOOJbIIEH JOCTYMHOCTHIO KOPMOBBIX
o0wekToB. [Ipun 006BogHEHMHM BojoeMa HaOMIOAaeTCs OOpaTHBIM MpOIecC: ¢ Hadajga THE3J0BOTO
ce3oHa (Hayalo Mas) TOBCEMECTHO YyBENMYHMBACTCS BHUAOBOE pa3sHooOpazue u obOunue
BO/JIOTIJIABAIOLINX U OOJIOTHO-OKOJIOBOIHBIX BUJIOB IITHII.

BrisiBnieHa cBSI3bp MEXAY CyMMapHbIM OOMIIMEM JTUMHOMUIBLHONM TPYIIBI NTHI] U KOJTHMYECTBOM
ocankoB B uwHe (puc. 3, 4). OTMe4YeHO, YTO CyMMapHOe OOWJIME MTUIl OOJOTHO-OKOJOBOIHOTO
KOMIIJIEKCA CHIIKAJIOCh, €CJIH MUK Ce30Ha Pa3MHOKEHUS (Mal-HIOHb) MPUXOAUIICS Ha JOXKITUBBIA U
XOJIOJIHBI TEPHUOJI, KOTOPBIM OOBIYHO COMPOBOXKIAICA TOABEMOM YPOBHS H 3aJIHBAaHHEM
nob6epexuii. Tak, B 2020 rogy 0oJbllioe KOJHMYECTBO OCAAKOB, BHIMABIIUX B Mae-HUIOHE, COBIANO C
KOHIIOM TOJIOBOJIbSI, UTO CIIOCOOCTBOBAJIO 3HAUYUTEIHLHOMY MOJBbEMY YPOBHS BoJibI B Mae (Ha 0.67 M,
npu HITY = 2.0 M), coXxpaHeHHIO er0 BHICOKUX OTMETOK Ha MPOTSHKEHHWU BCETO JIETHETO Mepuoja
(THE3IOBOTO CE€30HA) W 3ajMBaHHIO MoOepexkuil. [ToMHOCTRIO 3aMTON OKa3amach BCS HUKHSISA
norMa, BKJIIOYas BCIO MOJIOCY TPOCTHUKA U YYAaCTKU 3aJUBHBIX JYTOB HUKHETO 3KOJIOTMUECKOTO
ypoBHs. B 2022 roy BbICOKOE CTOSIHUE BOJIBI B MIOJIOBOJbE U MOBBIIIEHHOE KOJUYECTBO OCA/IKOB B
Mae — HayaJle HWIOHS HUBEIUPOBAIOCH TEIUIBIMU MECSYHBIMU TEMIIEpaTypaMUd H  KAPKUM
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34aCYIUIMBBIM TIEPUOJOM TMOCICAYIOIIHUX JICTHUX MCCALCB, 4YTO CII0COOCTBOBAJIO YaCTUYHOMY
BOCCTAHOBJICHHIO OMOPa3HOOOpa3Hsl U YNCIEHHOCTH JIMMHO(DMIIBHBIX BUIOB Ha MOOEpExKbeE.
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Puc. 3. Jlunamuka oOmieil MIOTHOCTH JIMMHO(DHIIBHBIX BHJIOB M OCAJIKOB B MIOHE B JIECOCTEITHOM
3oHe Ha peke [Itanp Tynbckoit obnactu, B mepuoa B paiione ¢ 2019 mo 2022 rr. Fig. 3. Dynamics
of the total density of limnophilic species and June precipitation in the forest-steppe zone of the
Ptan River, Tula Region in 2019-2022.

yy 50
%
= 40 \
-5
< ;
g 30 o
A 1
:
= o
5 10
=

0

2020 2021 2022
Toanl

EETopdopazpaboTkn ~ EEEp, Bszpma — =#=0cCaJIKu, MM

Puc. 4. /lunamuka oOmieil mioTHOCTH JIMMHO(DUIBHBIX BHUIOB M CYMMapHBIX OC3JIKOB B MIOHE B
JecHOM 30He Ha peke Bsspma u B paifone topdopaszpadotok (Caxreim-Pybckoe) MBaHOBCKOM
obmnactu, B nepuon B ¢ 2020 no 2022 rr. Fig. 4. Dynamics of the total density of limnophilic species
and total June precipitation in the forest zone of the Vyazma River and in the peat mining area of
Sakhtysh-Rubskoye, Ivanovo Region in 2020-2022.
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[Toxoxuii nmpouecc HaOMOJAJICA HA 3aperylIMpoOBaHHOM ydyacTke B noiime p. Bsaspmbl. Tak, B 2020
roay HaOloJanach TeIUlas 3MMa M CHW)KEHHOE (110 CPaBHEHHIO C HOPMOW B 3TOT IEPUON)
KOJIMYECTBO BBINABIIMX B 3MMHHE MECALbI OCAIKOB, a TaKXKE PAHHEE CHEroTasHUE — B Hayaje
Mapta. OJHAKO CpeiHU MO MPOJOJLKUTENbHOCTH (0KoJio 30 qHE) mepuoj MojioBOAbsS COBNAT C
MOBBIIIEHHBIM KOJMYECTBOM OCaJKOB B Mae (89 MM), 4TO onpeaenwio pe3kuil MoabeM YpOBHS
BoJibI B Mae-utoHe (0.68 u 0.65 M), KOTOPHIM COMPOBOXKIAICSH CTAOMIBHO BHICOKUMU OTMETKAMH B
nocjeayronme jJeTHue Mecdanbl (ypoBeHb B uioie — (.62 M) ¥ IPOJOJDKUTEIBHBIM MEPUOIOM
3aJMBaHUs HWKHEW dYacTh NOWMBI (10 cepenuHbl aBrycra). Takum o0pa3oMm, NpPOU30LIEN
MIOBTOPHBIN MOJBEM YPOBHS BOJIbI K cepeluHe Masl (110ciie Havyajla HaCH)KUBAHMUSA), MOCJIE YEro OH
OCTaBaJICsl CTAOUIIbHO BBICOKMM Ha MPOTSHKEHUH MTPAKTUUECKU BCETO NMEPHO/Ia THE3I0BaHUS.

Takoe pe3koe M3MEHEHUE YpPOBHS BOJOEMa B KOMIUIEKCE C MOHMKEHHBIMU TEMIIEpaTypaMu
Mas-uIOHS M TMOBBILICHHBIM KOJMYECTBOM BBIMABIIMX OCAJIKOB COINPOBOXKAAJIOCH OOIIMM
COKpAIlEHUEM YHUCJIEHHOCTH U obmero obwnus (Ha 30%) rHe3gsmuxcs B HIDKHEW moiiMe
BO/JIOIIJIABAIOUINX U OKOJIOBOJHBIX BUIOB NTULL. [loio0Has oTpunarenbHas JUHAMUKA YUCIEHHOCTH
1 00U y BOJIOTUIABAIOIIUX, CBSI3aHHAS C IBOMHBIM, BECEHHUM U PaHHEJIETHUM, [TOIbEMOM BOJIbI,
a TaKKe C 3amo3JaJlbIMH BBICOKMMH TaBOJKaMu, omucaHa B pabdotax B.I'. Ilamuenkxosa (1990).
OpHol W3 TMPUYMH COKpAUIEHHMs] YHCIEHHOCTU SBJSIETCS 4YacTU4Has THOeab  KIaJoK
BOJIOTIJIABAIOUINX M HEKOTOPBIX OKOJOBOIHBIX NTHI] B NpuOpexHON 30He. B manmpHeiimem mpu
cTaOuiIM3aluy ypoBHS B BOJOEME HapacTaHWE YHCIEHHOCTHU YTOK MPOUCXOIUT CHHXPOHHO POCTY
3alacoB HX PacCTUTENbHBIX KOPMOB U OOYCIOBJIEHO KOPMHOCTBIO YrojAWd, KOTOpas, B CBOIO
ouepelib, 3aBUCUT OT JUHAMUKH rugpopexuma (I[Tamuenkos, 1990; Ok3epues, 1963).

B wurone 2022 roma, HanmpoTHB, MEPHUO]] MOJOBObS ObUT COMPSDKEH ¢ HU3KUM KOJHUYECTBOM
ocaakoB B ampenie (9 MM) U yMEPEHHBIM KOJUYECTBOM OCaIKOB B Mae (51 M), 4TO TMO3BOJIMIIO
CTaOMJIM3UPOBATh YPOBEHB 3apETyIUPOBAHHOTO ydyacTKa B Mae-MioHE Ha cpeHnX oTMeTkax (0.46 m
n 0.44 M) ¢ TOCIIETYIOIIMM TUIABHBIM CHIDKCHHEM B HIoJie-aBrycte. OTMEUeH MOCTENEeHHBIN CIiaj
YpOBHS BOJbI Ha 3aperyJMpOBaHHOM Y4YacTKe p. BA3bMBI B TeueHHE MOCIEAYIOUINX JIETHUX
MECSIEB, YTO 0Ka3aJ10Ch ONTHUMAIBHBIM Ui BOJIOIIABAIOLIUX M OKOJIOBOJIHBIX MTHUI] MPUOPEKHOTO
OPHUTOKOMILIIEKCA. XOPOIIO OTPearupoBajy Ha TaKOW TMIIPOJOTHYECKUN PEXUM KpPSKBA, YUPOK-
TPECKYHOK, XOXJIaTas YEpHETh, KPACHOTOJIOBBIM HBIPOK JIBICYXa, KaMBIIIHUIA, OOJbIIAasi BbIMb,
TTOTOHBIII, KaMBIIIEBKa-0apCy40K M PEUHOM CBEpUYOK (puc. 4).

AHanu3 AMHAMHUKH CYMMapHOTO OOWJIMSI NTHI[ 3KOJOTMYeckux rpymnmn B moime p. [ltanp
MO0Ka3all, YTO B HUX COXPAHSAETCS TEHACHLHUS K COKPALIEHUIO YUCICHHOCTH B TOJABI C XOJOIHBIM U
noXuBbIM  JieToM (2020T.) ¥ yBETMYEHHUIO B TOJAbl C ONTHUMAIbHBIMH KIMMATHYECKUMU
ycnoBusiMu (2019 u 2021 rr.), koraa HabIOgaeTCS CpeHss WM MOBBIIIIEHHAs BOAHOCTh U TEIIOE
JIETO, CPEeTHUI YpOBEHb B BojoeMe (pHc. 5). YCTaHOBIEHO, YTO Hambojee YyBCTBUTEIHHBIMHU K
W3MEHEHUSM TUIPOPEKHMMa BOJOEMa U OOIIMM KIMMATUYECKUM YCIOBHUSM SIBISIOTCS TPYIIIIbI
JTUMHO(QHUIBHBIX U JeHAPOGMIbHBIX BUAOB. KammoduiubHbie U CKIepOGUIbHBIE TPYHIbl UMEIOT
TOJIEPAHTHYIO PEAKIIHIO.

B xome wuccienoBaHMss Ha OCHOBE pa3pabOTaHHOM METOAMKH OCYIIECTBJICHA OIICHKA
TpaHcpopMaui OpHUTO(DayHbI MONMBI B CBSA3HM C U3MEHEHHEM THAPOPEXKHMa BojoeMa U (GPOHOBOTO
kiaumara 3a nepuoa 2019 no 2022 rr. (puc. 6, 7). Ha 3aperynupoBanHbIX yyacTkax pek Iltanp u
Bsi3spMa BbIsIBIEHA AMHAMHKA OOWIIMS THE3AAIIUXCS TUMHO(PHUIBHBIX BHJIOB, HAaUOOJI€e TUITHYHBIX
JUI1 TIOWMEHHOTO OpHUTOKOMILIEKca. OIpeneneHa 3aBUCUMOCTb 3TOTO INOKa3aTeas OT WU3MEHEHUs
YpOBHSI BOJBI, IUIOIMIATN BOJHOM TOBEPXHOCTH M JUIMTENBHOCTH 3alUBaHUs MPUOPEKHBIX
OMOTOTOB, a TaKKe M3MEHEHHUs OCHOBHBIX KIIMMAaTHYECKHUX IMOKa3aTellell B THE3J0BOM MepHoj 3a
pasHblie ronel uccienoBanuii (2019-2022 rr.). [ns 3Toro ObIIM BBIOpaHBI JTUMHO(HUIBHBIE BHIBI
OTHI] O0JIOTHO-OKOJIOBOJHOTO KOMIUIEKCA C Pa3HOM CHJIONW OTBETHOM peakIuu Ha H3MEHEHHE
YPOBHSI BOJbI M 3aJMBAHHUE THE3JOBBIX CTAllM B MEPUOJ PA3MHOXKECHMS: UHOUKAMOPHbBIE 6UOb
(cUITbHO YYBCTBUTEINIBHBIE, BBIJIEPKUBAIOT Koliebanue ypoBHA 10 10 cMm), 6udsl cpeonel
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yyecmeumenvrocmu (Konedanus ypoBHs 110 40 cM), morepanmuule udwst (konebanus ypoBHs oT 50
u Oonee cMm). B kadectBe umouxamopuwvix BUAOB ObLTH BBIOpaHBI Ooibinasi moranka (Podiceps
cristatus) W OOBIKHOBEHHBIN TOToHBIN (Porzana porzana), nns VIBaHOBckoW oOmactu —
KaMBITIeBKa-0apcydok (Acrocephalus schoenobaenus), BUIbI CO CpelHEH YyBCTBHTEIHLHOCTHIO —
KkpsakBa (Anas platyrhynchos), nvicyxa (Fulica atra), TonepanTHble — o3epHas uaiika (Larus
ridibundus), peunas kpauka (Sterna hirundo).
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Puc. 5. /Ilunamuka cymMmmapHOTo 0OWus THE3AAMXCS NTHUI] B okiMe p. [Itanp (Tynbckas 061acTh)
B nepuon ¢ 2019 mo 2022 rr. Fig. 5. Dynamics of the total abundance of nesting birds in the
floodplain of the Ptan River, Tula Region in 2019-2022.

B xone anammsa noiimel p. Iltans B Tynbcko#t 007aCTH yCTaHOBIIEHO, YTO ONTHMAIBHBIM JIJIS
UHOUKAMOpPHLIX BUAOB NTHUI (BOJOIUIABAIOIIME, HHU3KOTHE3JAALIUECS BOPOOBMHBIC, HEKOTOPHIE
nactymkoBbie) sBisieTcss 2019 r. co cpenneid BogHOCThIO B 2021 T. ¢ MOBBIIMICHHONW BOJAHOCTHIO,
KOTJIa TUIOTHOCTh ATUX BUI0B OblTa Hanbosbmel (2019 r. — 2.7 u 1.3 ocobeli/km OeperoBoil JIMHNH,
2021 r. — 1.5 1 0.4 cooTBeTcTBeHHO). B 3TH TOBI HabOMIOMANICS OOJIee-MeHee CTaOMIIbHBINA YPOBCHbD,
KOTJIa aMITUTY/Ia €ro CE30HHBIX KoJieObaHui He mpeBbimana 40 cM B MecsIl, a CyTouHbIX — 5-10 cm,
C TEIUIBIM JIETOM CO cpeaHeMecsyHbIMH Temneparypamu 24-26°C. B 2020 romy, 3KCTpeMalIbHOM,
MOBBIIIEHHOW BOJHOCTBIO U XOJOJIHBIM JIeTOM (cpeaHemecsiuHas Temmeparypa — 21-22°C),
OTMEUYEHa HaWMEHbIas MJIOTHOCTh WHIAMKATOPHBIX BHJOB (Oomnbinas moranka — 0.2 ocoOeit/km
OeperoBoil TUHHUH; BTOPOU BUA (TIOTOHBINI OOBIKHOBEHHBIN) OTCyTcTBOBaI). [loXokas TeHaeHIIHs
HalIoJanach U y BUIOB CO CPEIHEN 4yBCTBUTEIBHOCTBIO (KPSKBA, Jbicyxa). OOMiIne ToJIepaHTHBIX
BUJIOB (YailKOBBIC) HE CUIJIBHO 3aBUCUT OT MU3MEHEHHUs YPOBHS BOJbI, T.K. OHH 00Ja/Ial0T HIMPOKUM
CHEKTPOM aJaNTHUBHBIX MEXaHHW3MOB U NPU HEOOXOAMMOCTH MOTYT CTPOUTH IJIaBy4yHe THE3Ja.
Opnako B xonogHoMm 2020 roay UX YMCIEHHOCTH Obllla HUXKE MO CPABHEHHUIO C JAPYTUMU TOJaMu
HCCIIEIOBAHU .

AHanoru4Has TEHJAEHIUS pachpeleneHus oOWIus JUMHO(DUIBHBIX BHJIOB pPa3HON CTENEeHU
YyBCTBUTEJILHOCTH OTMEUEHAa B HIOHE Ha p. Bssbma B TeiikoBckom paiioHe MBaHOBCKOM 0Omactu
(puc. 7).

B 2020 romy, skcTpeManabHOM, C XOJOIHBIM JIETOM, Y UHOUKAMOPHLIX BUJOB OTMEYEHO
HauMmenbiiee oOmme (0.3 um 1.5 ocoOeii/km OeperoBoll IUHUHM), KOTOPOE YBEIUYHIOCH B
nepexoanbiit 2021 r. (0.5 u 2.1 ocobeit/km GeperoBoit TMHUM), a HAHOOJbIIAS TUIOTHOCTh OTMEUYEHA
B onTuMaibHOM 2022 romy co cpenHeil BOJHOCThIO M TeruibiM JietoM (1.8 u 2.8 ocoOeit/km
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OeperoBoii muuuM). [logoOHas peakiys Ha U3MEHEHUE THAPOPEIKUMA 3aPETyIUPOBAHHOTO Y9acTKa
p. Bsi3abMa coxpansiercst y BUJIOB cO cpeiHel uyBCcTBUTENbHOCTRIO: 2020 1. — 3.1 1 1.4; 2021 1. — 4.1
u 1.7; 2022r. — 4.8 u 2.5 0cobeii/km OeperoBoii JTUHUM COOTBETCTBEHHO. UYTO Kacaercs
TOJICPAHTHBIX BHJIOB C BRICOKOW aJalITHBHON CIIOCOOHOCTBIO (YaKOBBIE), TO Y HUX HA MPOTSKCHUN
BCErO TIEpHOJa WCCIEAOBaHUN HAONIONanach JOBOJBHO BBICOKAS IUIOTHOCTh C HEOOJBIION
TEHJICHIIUEW K CHIDKEHHUIO B dKcTpeManbHbli 2020 TO4, NPEanoiOXKUTEIbHO, B CBS3H C
HEOJIArONMPUATHBIMU KIIMMATHYECKAMHU YCIOBUSMHU.
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Puc. 6. [lunamuku oOuiust TUMHO(HIBHOM TPYIIIBI NTUI TOOEPEKbs 3aperyIMPOBAHHOTO ydacTKa
noiimbl B BepxoBbe p. [Itans (HITY = 2.0 m) Ha oro-Boctoke Tynbckoil 061acTu nMpu U3MEHEHUU
(OHOBBIX KIIMMAaTUYECKUX YCIOBUHM M ypoBHs BoJbI B UtoHe ¢ 2019 no 2022 rr. Fig. 6. Dynamics of
abundance of limnophilic group of birds along the coast of the regulated floodplain area in the
upper reaches of the Ptan River (normal headwater level is 2.0 m) in the south-east of the Tula
Region under the changes of the background climate conditions and water level in June from
2019 to 2022.

CTOUT OTMETHTh, YTO Ha CTAOMJIBHO IIOBBIIIEHHOE OOBOJHEHHE ¢ MHMHHUMAJIbLHBIMU
KoJeOaHUSIMU YpPOBHS M TOJOXHUTEIbHBIMH KIMMATUYECKUMHU TMOKa3aTelsIMU (TeIioe JIETO ¢
HEOONBIIMM WM YMEPEHHBIM KOJHYECTBOM MECSYHBIX OCAJKOB) B THE3J0BON MepHOJ
MMOJIOKUTEIBHO OT3BIBAIOTCS OOJBIIMHCTBO BHMAOB BOIOINIABAIOIINX M OKOJOBOJHBIX BHJIOB,
a pe3koe TOHWKEHHE OOBOJHEHUS, pe3Kue KolebaHWs YPOBHsS M 3aTsKHbIe HeOIaromnpusiTHbIC
MOTO/IHBIE YCIOBHS B MUK THE3/IOBOTO CE€30HA (AOXKIJIMBOE XOJOIHOE JIETO), HAMPOTHUB, CHIKAIOT
nokazarenb ux BcrpedaeMoctu (Tomomatmn, 2001; I'paxman, 2002; [lanosamosa, 2020).
Tak, BBICOKass CTENEeHh OOBOOHEHUS IIOJIOKUTEILHO CKa3bIBaeTCI Ha TakKUMX BHOAX, Kak
ITUPOKOHOCKA, IIHUIOXBOCTh, HO HHIAU(PQPEPEHTHO pearupyroT cepas yTKa, XoxXJjaTas UYepHETb,
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a OTPULIATETILHO — KPSIKBA, KPACHOTOJIOBBIN HBIPOK, YUPOK-TPECKYHOK, T.K. JJIi HUX ONTUMAIbHBIM
Oynet cpenHsisi 00BOTHEHHOCTH U TEIIOE JIETO.
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Puc. 7 lunamuku oOuinust TMMHO(UIBHON TPYIIIBI ITUI] TOOEPEXKbsI 3aPETyIUPOBAHHOTO Y4acTKa
oMbl B BepxoBbe p. Bsaszema (Oacceiin p. Kimssembr; HITY =2.0 M) Ha 3amane MBaHOBCKOM
obnactu npu U3MeHEHUH (OHOBBIX KIMMATHUYECKUX YCIOBHI M ypoBHA BOJbl B utoHe ¢ 2019 mo
2022 rr. Fig. 7. Dynamics of abundance of limnophilic group of birds of the coast of the regulated
floodplain area in the upper reaches of the Vyazma River (Klyazma River basin; normal headwater
level is 2.0 m) in the west of the Ivanovo Region under the changes of the background climate
conditions and water level in June from 2019 to 2022.

Takxe ObUIO OTMEYEHO, YTO MPU PE3KOM OOBOJHEHUH (TPU JOMOIHUTEILHOM cOpoce BOMbI
I0CJI€ MEepUoAa MOJIOBO/Ibs B Mae-UIOHE WM MPH JAOTOJHUTENBHOM IaBOJIKE, & TAKXKE MPU PE3KOM
MOJABEM BOJIbI B MEXEHb B MIOHE) Y MECTHBIX BOJIOIUIABAIOIIUX M OOJOTHO-OKOJIOBOJHBIX BUJOB
NITUI] B Hayalle THE3JJ0BOTO Ce30Ha (Haualao Mas) MOBCEMECTHO HAONIOJAeTCsl pe3Koe yBEIMYeHUE
BHUJIOBOTO pa3HooOpasus u oOwins. OHO HE3HAUUTENbHO CIHajaeT K CepeluHe WIOHS C
MCYE3HOBEHHEM BECEHHUX MUTPAHTOB (Mall — OKOHYaHME BeceHHel Murpanuu nrui). Ho B nemom
oOmiee oOWIME MNTUIl HAXOJWUTCS HAa BBHICOKOM YpOBHE. JTO SIBIEHHWE MPOHUCXOIUT 3a CYET
YBEJIUYECHUSI HA BOJOEME YHUCIEHHOCTH YX€ 3aperuCTPUPOBAHHBIX DPAHEE THE3MALIMXCS BUIOB
(paccensromuecs 0cobun), MOSBIEHUSI HOBBIX BUAOB-BCENEHIIEB C APYTUX TEPPUTOPHUIA, JETYIOIIUX
BUJIOB (MOJIOJIbIE WJIM HE PA3MHOXKAIOIINECS OCOOM) U CIIydalHBIX 3aJIETHBIX BUIIOB (HOJSI KOTOPBIX
oueHb HU3Ka). HaunHas ¢ KoHIIa UIOHS B 0011IeM OOMINH BHIOB O0JIOTHO-OKOJIOBOJHOTO KOMILIIEKCA
BOJIO€Ma YBEIIMYMBAETCS OIS YYACTHS MOJIOABIX 0c0o0ei THE3MIMMXCS BUOB (CIETKH STOTO ro/1a)
Y MUHHBIX OTUI. OCHOBHOHM MPUPOCT YUCICHHOCTH M OOWIIMS Ha BOJOEME MPOUCXOAMT 3a CYET
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ryceoOpa3HbIX, PKAHKOOOPA3HBIX, aUCTOOOpa3HBIX (LAIUICBBIX) W HEKOTOPBIX OKOJIOBOJIHBIX
XHIIHBIX BUJOB MTHIL (COKOJIO0Opa3HbBIE, COBOOOPA3HBIE), a TAKIKE HEKOTOPBIX BOPOOLMHOOOPA3HBIX
BHJIOB (KaMbIILIEBKHU, CBEPUKH ).

3akiIouyeHune

Takum 00pa3oM, MOKHO yTBEP)KAATh, YTO BOAHBINA (DaKTOp OKa3bIBACT BEAYILEE BO3/ICHCTBHE
Ha BUJIOBOHM COCTaB M 0oOWIME JUMHO(DUIBLHON TPYNIBI NMTHUL, OOMTAIONIMX B 30HE CMEIIAHHBIX
JIECOB M JIECOCTENEd Ha TEPPUTOPUU HIKHEW MNOWMBI p. Bsasema wu p. IltaHp B ycrmoBHsX
3aperyinupoBaHHOro ctoka. OmnpenensiomiuMu  ¢GakTopaMu TpaHCHOpPMaLMU  MPUOPEKHOTO
OPHUTOKOMIIJIEKCA SIBJISIOTCS W3MEHEHUE YPOBHSA BOJbl B BOJOEME, aMIUIUTyJa M 4YacToTa €ro
KoJjiebaHuil (CyTOYHbIE, CE30HHbIE) B MUK Pa3MHOXKEHUS, U3MEHEHHUE IJIOLAAN BOJHOIO 3epKaja U
MIPOJIOJKUTENBHOCTD 3aJIMBAHUS THE3/I0BBIX TEPPUTOPUN (CTalMil) BOAOIUIABAIOIIMX U HEKOTOPBIX
OKOJIOBOJIHBIX BHJIOB MTHL, KOTOPBIE CHOCOOCTBYIOT H3MEHEHMIO YCIOBUW HUX OOUTaHUA M
BBI3BIBAIOT MEPECTPONWKY BOJHO-OOJOTHBIX OPHUTOKOMIUIEKCOB (M3MEHEHHME cocCTaBa H
YHCIIEHHOCTH (POHOBBIX BHUIOB, (POPMHpPOBAHUE CIEUU(DUYECKUX CE30HHBIX U CYTOUYHBIX PUTMOB
YKU3HU TITHI).

Benymumn OLICHOYHBIMU NOKa3aTeNIsIMH COCTOSIHUS 00JI0THO-0KOJIOBOTHOTO
OPHUTOKOMIIJIEKCA JJI BOJIOEMOB 30HBI CMEIIAHHBIX JIECOB M JIECOCTEITHOM 30HBI, HAXOAIIUXCS B
MHTPA30HAJIBHBIX  YCIOBUSX, SBISIOTCS  6U0080€  pa3Hoobpaszue TTHLL  JTUMHO(DHUILHOM
9KOJIOTUYECKOW Tpymmbl (BOJOIIIABAONMIME, OOJOTHO-OKOJIOBOJHBIE BHIBI), a TaKkKe UX
YUCTIeHHOCMb U NAOMHOCMb HaceneHnus. Tak Kak MOCIEeIHUE IMOKa3aTeld KOPPEIUpyKT IPYr C
JIPYroM, TO IIPH OLICHKE MOYKHO HCIOJIB30BaTh OJWH U3 HUX. Bce BBIABICHHBIE MOKA3aTENH MOTYT
OBITh TaKXK€ UCIOJIb30BaHbI B KAUECTBE MHANKATOPOB U3MEHEHMsI BOJHOTO 3epKajia BOJIOEMA.

B onTtuManbHble roxapl (CpeaHEW WM TMOBBIIIEHHOM BOJHOCTH) C  OJaronpusATHBIMU
KJIMMAaTU4YECKUMHU YCIOBUSAMH U BOJHBIM PEXKUMOM (TEIUIOE JIETO, YMEPEHHOE KOJIMUYECTBO OCAKOB,
3aMeJICHHbIH, 0€3 pe3KUX CKauKOB, TEMI U3MEHEHUs YPOBHsI BOJIbl B TEUEHHUE I'HE3/I0BOTO CE30HA)
OTMEYEHO ITOBCEMECTHOE YBEIMYEHHE OOWJIMSA THE3AALIUXCS BHUJIOB, KaK CPeIN MHIMKATOPHBIX U
YYBCTBUTEIbHBIX, TaK U CPEOU TOJIEPaHTHBIX BUIOB. OOliee oOuiIMe OPHUTOKOMILIEKCA MONMBI
BO3pAacTaeT TakXKe 3a CYeT NPUIUIBIX U JIETYIOUIMX BUAOB. YBeIHMUeHHE OHOpa3HOOOpas3us
THE3ALIMXCS. BUJOB JTMMHO(MIBHON TpYyNIbl NPOUCXOAUT, B OCHOBHOM, 3a CYET 00pa3oBaHus
JOTNIOJIHUTEIbHBIX THE3/I0BBIX CTALMM, B CBSI3U C Pa3pacTaHUEM NPUOPEKHOM PacTUTEIBLHOCTH U
yBeJIMYEHUEM KOpMOBOI1 6a3bl (pbiOa, OECII03BOHOUHBIE, IOIPYKEHHAs PACTUTEIBLHOCTh U IIPOYHE).

B skcrpeManbHble Tofbl (HalM4KMe pe3KUX MOJbEMOB YPOBHS, JUIMTEIBHOTO IEpUOJa HU3KUX
TeMIepaTyp M OCAaJKOB B IMK CE30HAa DPAa3MHOMKEHMs) y THE3IALIUXCS B 30HE 3allMBaHMS
unouxkamopHuvlx (oabembl ypoBHs Oosnee 10 cM) u uyBcTBUTENbHBIX BUIOB (Oonee 40 cm)
JTUMHOGWIBHONW Tpynnbl (YTHHBIE, NACTYLIKOBbIE, HEKOTOpBIE LAIJIeBble, MEJIKUE BOPOOBUHBIE)
IIOBCEMECTHO OTMEYAETCs] CHIDKEHHE BHJIOBOIO Pa3HOOOpa3Hsi M COKpALICHHE YHCICHHOCTH, a
TaKK€ CHIDKCHHE IIPOLEHTa BbIXOJA ITEHLOB B CBS3M C 3aTOIUICHMEM HX THE30BHM.
B nepexoaHblii mo cTeneHM OOBOJHEHHS W KJIMMAaTHYECKUM YCIOBUSAM TOJ] Ha MoOepexne
OTMEYaeTCsl YaCTMYHOE BOCCTAHOBIIEHHE OMOpPa3HOOOpa3usi M YMCIEHHOCTH 3a CYET MPUIUIBIX
BUJIOB U aJaNTallM¥M MECTHBIX THE3IAIUXCA K JIUTEIbHOMY BBICOKOMY 00BOJHEHHIO. OgHAKO
00111as1 YMCIEHHOCTh MECTHBIX THE3SIIUXCS BUIOB BCE €I OCTAETCsl IOBOJIBHO HU3KOH.

PazpaGoTtanHas Meroauka sBiseTcss pabodell M MOXeT ObITh NpPUMEHMMa [UIs OLIEHKU
COCTOSIHUSL MPUOPEKHONW OpHHUTOGAyHBI JIFOOOr0 HCKYCCTBEHHOTO BOJOEMa PABHUHHOIO THIIA,
HaXOJIIErocsl B MHTPA30HAJIBHBIX YCIOBUSX, U1 Pa3HBIX KIMMATHYECKHUX 30H 3a UCKIIOYEHHEM
30HbI APKTUYECKUX ITyCTHIHb U TYHJIPHI.

bnazooaprocmu. ABTOp BbIpakaeT 0coOyro OnaroapHOCTh INIABHOMY PEAAKTOPY M PELieH3eHTaM
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KypHaIa «IKOCHUCTEMBI: SKOJOTUS M JUHAMHKA» 33 y4acTHE B MOATOTOBKE CTAaTbU K ITyOIMKALIUH.
Oco0yro 6maromapHocTh Beipakato Kysemunoi JK.B., To6omooit E. 1.

@unancuposanue. Pabota BeimonHeHa no teme HUP ¢ynnamentansabix uccienoBanuii MBII
PAH 3a 2022-2024 rr. No FMWZ-2022-0002 «MccnenoBanus Te03KOJIOTHUECKHX IPOILIECCOB B
THIPOJIOTHYECKUX CHCTEMax CYyIIH, (OPMHUPOBAHMS KAadeCTBAa TOBEPXHOCTHBIX M TOJ3EMHBIX BOJI,
npoOJieM yrIpaBJIeHUs] BOJHBIMU PECYpCaMy M BOZOIIOJIb30BAaHUEM B YCIIOBUSIX W3MEHEHUH KIMMara U
AHTPOIIOT€HHBIX BO3/eiicTBUID, Ne rocynapcTBenHoM peructparmn AAAA-A18-118022090104-8.
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In this article we present the results of monitoring of ornithocomplexes of floodplain ecosystems of
the basins of small rivers of Tula and Ivanovo regions on the example of the rivers Ptan and Vyazma
for the period 2019-2022. There is given a characteristic of the composition and structure of the
floodplain ornithocomplexes of small rivers of the zone of mixed forests and forest-steppe zone. The
analysis of seasonal and multi-annual dynamics of the floodplain ornithocomplex is according to the
main transformation indicators (species diversity and abundance). The previously developed
methodology for assessing the transformation of coastal ornithocomplexes of regulated sections of
small rivers located in intrazonal conditions has been tested. The relationship between the species
composition and abundance of coastal ornithocomplexes has been established.

Keywords: Russia, Ivanovo Region, Tula region, monitoring, dynamics, assessment, impact factor,
zone of mixed and broad-leaved forests, forest-steppe zone, floodplain ecosystems, river floodplain,
intrazonal landscape, aridization, hydrological regime, climate, precipitation, humidity, species
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Book, swamp-near-water complex.
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HpeIICTaB.HeHBI Marepualibl O IMAJICOKPHUOIOIMYCCKHUX, ITAJICONMOYBECHHBIX U HaJ’IeO6OTaHI/IT-IeCKI/IX
WHIAKATOpaX pa3BUTHs DJKOCHCTEM Ha TEPPUTOPHU ceBepa 3amaJHOCHOMPCKON HHU3MEHHOCTH
B kBapTepe. [IpuBeneHsl JaHHBIC O MUPOKOM PACIPOCTPAHEHHUU B AHHOM PETHOHE MOJUTOHAIBHO-
JKUJIBHBIX CTPYKTYp, HPEICTaBICHHBIX IICEBAOMOP(O3aMU IO IOJUTOHAIBHO-KUIBHOMY JIbAY
1 M3HAYaJIbHO-TPYHTOBBIMH JKuiiaMu. [lepBble 00Opa3oBaivch B TEpPMHUHAIBHYIO (a3y ruieiicToreHa
B KOHII¢ MOpckoii wu3oronmHod craguu 2 (MHMC), Oyayud HaclegHUKAMH SIHMI€HETHYECKUX
MMOJIMTOHAIBHO-)KHIIBHBIX JIBAOB, KOTOpPhIE B capraHckoe Bpems (MMC-2) pacceknu Tomry
kapruackoro (MUC-3), ammoBus, Torga Kak BTOpbie (DOPMHUPOBAJIMCh Ha IMPOTSHKCHHU BpPEMEHH
MHC-3 B CHHKPHUOI€HHBIX OTJIOKEHHAX aJlIloBHs. B 3amojgHeHHsAx IceBAoMopdo3 OOHapyKeH
TIePEOTI0KEHHBI MaTeprall KPHUOTHAPOMOPGHBIX TAJeOoNouB, BKIFOUas (parMeHThl TYMYCOBBIX
TOPU30HTOB, MCIONB30BAHHBIX U1 pamuoyriepogaoro (‘C) martmpoanms. CIIOpPOBO-TIBUIBLIEBBIE
CIIEKTPHI M3 ATUX 3aIlOJHCHUH YKa3BIBAIOT Ha IMPeo0IalaHie PacTUTEIBHOCTH 3a00JI0YCHHBIX TYHIIP
u Tyaapocreneii. COBOKYITHOCTh IIOMYYEHHBIX JAaHHBIX CTAaBUT II0J, COMHCHHE THIIOTE3y O
Mpeo0TalaH Ha WCCIICIOBAaHHON TEPPUTOPHHM XOJOMHBIX ITYCTBIHb W JICMHUKOBBIX IMUTOB H
YKa3pIBaeT Ha CYIIECTBOBAHHE PA3BUTOIO PACTHTEILHOTO IOKPOBA IPH JTOCTATOYHOM H MECTaMH
M30BITOYHOM VYBIAXKHEHHH II0YB H3-3a OJWU3KOr0 3ajeraHus KPOBJIH MHOTOJCTHEH Mep3JI0THL.
Taxoxe 000CHOBEIBAETCS BBHIBOJ O BHEICAHHKOBOM Pa3BUTHH pEruoHa B Ooliee NpeBHUE KPHUOXPOHBI,
oT00HBIE TOMY, YTO UMEN MecTO Bo Bpemst MUC-2.

Kurouegvle  cnosa:  KpUOMUTO30HA, TANCOKPHUOTEHE3,  IOJUTOHAJIHHO-KHWIBHBIE  CTPYKTYPHI,
majeodkoiorusi cepepa J3amamHoi CHOMpPH, CHOPOBO-TIBUIBLIEBBIE CIEKTPHI, IUICHCTOIICHOBEIE
TaJIeOTI0YBHI, TICEBIOMOP(O3BI IO TIOTUTOHATEHO-KIIIEHOMY JIBAY.

DOI: 10.24412/2542-2006-2022-4-71-88

EDN: HRMOLP

Pa3HOBUIHOCTH XOJIOJHOW Cpenbl C Pa3BUTHEM MEP3JIOTHBIX M CBS3aHHBIX C HUMHU SIBJIICHUI
CTaHOBATCS Ha ceBepe 3amaaHoi CHOUMPH OCHOBHBIMH NaJICOKOJIOTHYECKUMHU MapKEépamu
KBapTepa', uto ompenensercs cnenudukoii Gopmuposanus eé npupoaHoi cpeabl (Illeiinkman
u ap., 2020). VimeHHO cneApl 3THX SBICHUA MOTYT CIYXHTh HAAE&KHBIMU HHIUKATOPaMHU

! KBaprep — nmocieHuii reonorndeckuii nepuos, Havasucs ~2600000 ner Hazazg u MPOJIOJKAETCS IO HACTOSIIIEE BPEMS;
CHHOHHMMEI — YeTBEPTUIHBIA TIEPHOJT, TIICHCTOIEH (TIPUM. Per.).
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9KOCHUCTEM, (OPMHUPOBABUIMXCS B JaHHOM PErMOHE B pa3iIMyHbIe 3M0XU KBapTrepa. OcoOeHHO
BaXCH aHAJIN3 MMAJCOKPHOTEHHBIX MHUKATOPOB JJIsl PEKOHCTPYKIIUHU PUPOIHON Cpeibl MoCie JHeH
XOIOHOM »H0Xu mueiicronena. OHa COOTBETCTBYET MOPCKOH m3oTomHOM cramuu 2 (MHC)2.
B mocnennue  nmecATMieTHs  TPOM3OLIEN  MEPECMOTP TPaHHIl  MOKPOBHBIX  OJICACHEHHIH,
(GOpMHPOBABIIUXCSI B 3Ty OJMOXYy, M BO300JIaAallo0 MHEHHE, YTO CEBep 3amaJHOCHOUPCKOM
HU3MEHHOCTH OBbLT CBOOOJIEH OT JIETHUKOBBIX IIUTOB, YTO HAIIO CBOE OTpaKeHHE B 000OIIAIONIIX
naneoreorpadpuueckux kaprax (Velichko et al.,, 2011; Svendsen et al., 2014). ABtropamwm
OTCYTCTBHE JIGJHUKOBBIX IOKPOBOB M TOCIOJACTBA MPOIIECCOB IIyOOKOTO MPOMEpP3aHUsl TOPHBIX
10poJ B peruoHe oOOCHOBBIBAETCS U JUlsl Bcero npotsokeHus: kBaprepa (Illeinkman u ap., 2017,
2020). Bcranm Bompoc O TOM, KakOBBl ObUIM B MPOILIOM SKOCHCTEMBI 3TOTO XOJOJHOTO,
KOHTMHEHTAJIbHOTO, HO CBOOOJHOrO OTO JbJla PErHoHa, MOCKOJbKY pa30poc MHEHMH O €ro
npouuioM BecbMa mupokuil. Hekotopseie aBTopsl (Velichko et al., 2011; 3pikuna u ap., 2017) naxe
MpeJuIaraif Uik XOJOAHBIX 30X MPOILIOro B PErHOHE CIEHAPHH C OJM3KUMHU K aHTApPKTUYECKUM
MyCTBIHSAM, C KpalHe KpHOApUAHBIMH ycIOBHSMHU. [1o3TOMy BCTam BONPOC M O TOM, KPHOTEHE3
Kakoro THIa 3/eCh TpoTeKan. Ham aHamu3 BCKpPBUT HEMPABOMEPHOCTH IMOMENICHHS B IaHHOE
MPOCTPAHCTBO SKCTPEMAITBHBIX SBJICHUH, OTHOCHMBIX K XOJIOJHBIM MYCTHIHSAM WU K JICAHUKOBBIM
[IATaM, TIOCKOJIbKY ATH BBIBOJBI CJAETAaHBI 3a CYET HAACICHUS JTOMHHAHTHBIMH CBOHCTBaMHU
AIIEMEHTOB KPHOTEHHBIX CHUCTEM TOAYMHEHHOTO, a He TiaBHOTO paHra. CyTh 3THUX BBIBOJOB
OCBEIIaeTCs HIKE.
Matepuajbl 1 METO/bI

ITox ceBepom CuOupu aBTOpHI MOJpa3yMeBalOT Ty €€ 4acTh, KOTOpasi pacIioyiokKeHa CEeBEpHee
CpeIHEero, OPUEHTHPOBAHHOTO B LIMPOTHOM HampaBieHuH, TedeHuss O6m (puc. 1). Pesynbrarsl
HCCeI0BaHUN aBTOPOB, OCBEIIAEMBIX B JIAHHOM CTaThe, 3aTparuBaroT coObITHS BO BpeMs MUC-3 —
MUC-1 (puc.?2). Ho mockonbKy B KBapTepe TiyOMHa M OOBEM OCHOBHBIX KPHUOXPOHOB U
TEPMOXPOHOB® Ha IKAIaX NaJeoOKIMMATHUECKUX JeTONUcell OHOTHIHEI (pUc. 2), a B KOHIIE 3TOr0
reoyiorudeckoro mnepuoaa, Bo Bpems MUC-1 — MUC-6, onu BooOIIe CTAaHOBWIMCH MPUMEPHO
onuHakoBbiMU (Lisiecki, Raymo, 2005), To moyiydeHHBIE PE3yIbTaThl MOTYT CIYXHTh pErnepHOi
OCHOBOI1 MpH OLIEHKE COOBITHI BCEro TaHHOTO MEePHO/Ia.

OObekTaMu HCCIENOBAaHUS CIYKHINM MaJeOKPUOTEHHbIE CTPYKTYpbl M TEA0CEAMMEHTBHI.
HccnenoBanusi aBTOPOB BBISIBWJIM HAa PacCMaTpUBAEMON TEPPUTOPHH IIHPOKOE pa3BUTHE
MOJIMTOHATIBHO-KWJIBHBIX CTPYKTYP — UH(GOPMATUBHOTO MHAMKATOPA ObUION KPUOIUTO30HBI, — U UX
CBS3M C KPHUOTUIPOMOP(HBIMH MajeonoYBaMH, 3aKOHOMEPHO MIPHUCYTCTBYIOUIUMHU Ha JaHHOM
MPOCTPAHCTBE. DTH MOYBHI, BIEPBbIEe OOHAPY)KEHHBIE B PETHMOHE aBTOPAMHU, UMEIH B KPUOXPOHBI
IUIOLIA/IHOE paclpoCTpaHEeHHe U 30HaIbHBIN Xapaktep (Sheinkman et al., 2016, 2021; Sedov et al.,
2022), 4yTO B YCJIOBHSX XOJIOJAHON IMYCTHIHH ObLIO ObI HEBO3MOXKHO. Tem Oojee 4To aBTOpaMu
BBISIBJICHO 37I€Ch M IIMPOKOE Pa3BUTHE MCEBAOMOPGO03 MO MOJUTOHATBHO-KUIbHBIM JbAaM (IDKJT),
MUTAaHUE KOTOPBIX OCYIIECTBISETCS TajbIMU BOJAMH, OTCYTCTBYIOIIMMH B THUIEPAPHUIHBIX

2 MOpCKHE H30TOIHBIE CTAJIMH, MM KHCIOPOIHO-U30TOMHBIE CTAJIMH, TPECTABISAIOT COOOM YEPENYIONMECS TETUIBIE
Y XOJIOAHBIE O3Tanbl B HMCTOPUM KiIMMara 3eMIIM, BBHIIEICHHBIE IO JAHHBIM COAEPXKaHHsS H30TONOB KHCIOPOJA,
OTPaKAIOIINX M3MECHEHHS TEMIIEPATyphl U TIONIY4EHHBIX IO TIIyO0oKoBOAHBIM KepHam. MUC-2 (puc. 2) cOOTBETCTBYyeET
XOJIOMHOMY JTaIlly BO BPEMEHHOM IIPOMEXYTKe ~27-12 Teic. et Hazam, MUC-3 — té€mmoMy 3Tamy BO BpPEMEHHOM
mpomexyTke ~60-27 Teic. Jer Hazan, MUC-1 — Témiomy 3Tamy BO BpeMEHHOM MPOMEXYTKE OT 12 ThIC. JIeT Ha3aj 10
coBpemenHoctd. MUC-1-MUC-5 Bxomar B mnocnemuuii ~100-TeicsdeneTHHi kimMaTHdeckuit 1wk, MUC-6
COOTBETCTBYET BPEMEHHOMY POMEKYTKY ~185-125 TrIc. et Hazaz (puc. 2) u oTpakaeT coObITHA mpeasraymiero ~100-
TBHICSYENIETHET0 KIMMATHIECKOr0 IUKJIA (TIPUM. pex.).

> KpHOXpOH M TEPMOXPOH — BPEMEHHBIE MPOMEKYTKH, B MCTODHH Da3BUTUS KIMMaTa 3€MJIM COOTBETCTBYIOLINE
KPYIHBIM XOJIOMHBIM M TEIUTBIM 3TariaM, COOTBETCTBYIOIIMM OJIEIEHEHUSM M MEXJIETHUKOBBSIM. OOBIMHO BBIACISIOTCS
TIPY MHTEPIIPETAIU COOBITHI KBapTepa (IIPUM. pet.).
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YCIIOBUSAX XOJIOAHBIX IyCThIHB. [lameomouBsl U MCEeBAOMOP(HO3bI MO MOJUTOHAIBHO-KHILHBIM
JIbJIaM SICHO JEMOHCTPUPOBAIM CBOMMH WHAMKAIMOHHBIMH CBOMCTBAMHM, YTO B HAIlleM CIlIyyae B
KPUOXPOHBI JICHCTBUTEIBLHO HMMEIM MECTO KPUOAPUJIHBIE YCIOBHS C HHU3KOTEMIIEpaTypHOM
KpHOoJINTO30HOH. HO WX rIaBHBIMU TIpU3HAKAMU OBUIM HE TOJIBKO JOJTas XOJOJHAS MaJIOCHEKHAS
3UMa, HO U TEIUIOE, MyCTh U HENPOJOJLKUTEIBHOE, JIETO, ONMPEAEIISIONIEE XOPOUIYIO BEIPAXKEHHOCTh
CE30HHO-TAJIOTO CJIOSI M MTUTAaHUE TOJMTOHAJIBHO-)KWIBHBIX JIBJIOB TAJIBIMH M JI0XKJIEBBIMH BOJIAMH,
Ja’Ke eCJIM KOJMYECTBO ObLIO OrPaHUYCHHBIM.

Puc. 1. Kaprocxema cesepa 3anagnoit Cubupu. Fig. 1. Schematic map of the north of West Siberia.

Panee Ha 1ruieliCTOIICHOBBIE MAJIEONOYBBI B PErMOHE MJIM HE 00palaloch JO0KHOTO BHUMAaHMS,
WIH, €CIIM B OCHOBY Pa3BUTHUS IPUPOABI B MPOLLIOM Opajioch (OPMHUPOBAHUE JETHUKOBBIX LIUTOB,
COXPAaHEHHUE MAJEONOYB IO KOTOPHIMU OTPULAIOCH, & IOUCK PEIMKTOB IAJEONOYB IIPOCTO HE
npoBojmica. HyxHO Takxke y4decTb, 4TO, KPUOTUAPOMOP(HBIE MaJICONOUBbI, KOTOPbIE JOJKHBI
3aKOHOMEpPHO O0Opa30BbIBaThCA B peruoHe B YcioBUAX KpuoxpoHoB (I'opstukuH u ap., 2019),
B [IEPBO3JJAHHOM BHUJIE€ BCTpeyaroTcs 37ech penko. Yaiie OHM MNposBIAIOT cebs B BUJE
penyLUpPOBAaHHBIX PEIUKTOB, U B MPEACTaBUTEIBHONH (OpME COXpaHSIOTCA KakK MEepeoTIOKEHHbIE
MEeJI0CeIUMEHTl B 3alOJIHEHUM  TCeBIOMOpP(HO3 M0  MOJMIOHAIbHO-)KWIBHBIM  JIbJIAM.
OnHako BO MHOTHX CIIydasiXx IEpeOTIOXKEHHbIM MaTepuana MaleornoyB cojepkail (parMeHTh
TYMYCOBBIX TOPH30HTOB C COJEPKAHUEM OpPraHMYECKOIO BEIIECTBA, JOCTATOYHBIM  JUIA
pamuoyriepoaHoro natuposanus (‘4C), a B psze ciydaeB U3 06pa3loB 3aN0IHEHUI TIceBAOMOP(O3
YAAJIOCh MOJIYYUTh MIPEACTABUTENBHBIE CIIOPOBO-TIBIIBLIEBBIE CIIEKTPBI.
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Puc. 2. Ilaneoreorpadmuueckas JI€TONMUCH JUIi BTOPO TIOJOBMHBI KBapTepa IO JIaHHBIM
L.E. Lisiecki u M.E. Raymo (2005). KpacHbIM 0BasioM BbIIEJIEH X0 KPUOXPOHOB U TEPMOXPOHOB B
koHue kBaptepa. Fig. 2. Paleogeographical records for the second half of the Pleistocene by
L.E. Lisiecki and M.E. Raymo (2005). The course of cryochrones and thermochrons in the end of
the Pleistocene is selected by the red ovals.

PesyabTaTsl M 00Cy:KICHHE

PaccMoTpuM OTMeueHHBIE SIBJICHUS Ha PENpEe3eHTaTUBHBIX MPUMeEpax, CHayala B HU3OBBAX P.
Hameim. Ha e€ neBoOepexbe y BHajeHHWs p. XEWUrusxa, €CTh Kapbep, BCKPBHIBAIOUIUN MTUPOKUIN
Ha0Op MaJICOKPHOTEHHBIX, MEIOTCHHBIX U TOCTKPHUOTEHHBIX 0OpazoBanuii (puc. 3). Pexa Bpe3aercs
31ech B npuierapmyo Kk O0ckoi ryde paBHUHY, W, IPU YPOBHE BOJBI Ha OTMETKaxX OKoJio 10 M,
obOpasyet 15-20-M Teppackl, OTHOCSIIUECS K KaTerOpuH BTOPOW HaAMOWMEHHOU Teppachl. Kapnep
BCKPBIJI TIECYaHOE TEJIO OJHOM W3 HuX, chopmupoBanHoe (Sheinkman et al., 2022; Sedov et al.,
2022) Bo BTOpO# monosuHe MHUC-3 u pacced€HHOE MOJMTOHAIBHO-XKUIBHBIMH JIBIAMH BO BpEMS
MMUC-2. Koyuuzus B TOM, YTO pa3jIuyHbIe aBTOPbI MHTEPIPETUPYIOT CTPOCHUE OCAJKOB B CTCHKE
Kapbepa no-pazHomy (3bikuHa u ap., 2017; lleitnkman, MenpaukoB, 2019), u cyth €€ oTpaxaer
(akT TOro, 4To Ha BXOJE CTPOSILIMXCS MOJEJe B KayecTBe JOMHUHAHT MOTYT CTaBUTHCS T€ HX
AJIEMEHTBI, YTO JJOMUHAHTAMH HE ABIIAIOTCA. A 3TO C MO3UIUN UX B3aUMOJCHCTBUS HEJJOITYCTUMO.

Ha Tteppacy 3aech Hameraer akTuBHas aroHa (puc. 3). A panHee B pabore A.A. Benmuko
c coaBropamu (Velichko et al., 2011), G710 BBIIBUHYTO MPEATNON0KEHHE, YTO B KpuoxpoH MUC-2
Ha ceBepe 3amanHoit Cubupu dopmupoBasach HUMEHHO XOJOJHAs IYCTHIHS C AaKTUBHBIMU
705I0BBIMH  TIporieccamu. OOOCHOBaHO 3TO OBLIO TEM, YTO B TMECKaX IMOJ TOJOLEHOBBIMU
tophssaukamu aBropamu pabdoTel (Velichko et al., 2011) orMeudeHbI cienbl 30J0BOM 00paOOTKH.
OpHako BO MHOTHUX paillOHaXx C HU3KOTEMIIEPATYpHON KpPHUOJMUTO30HOM 3TO XapakTepHO IS
QIUTIOBUST B KAueCTBE JIOKAIBHOTO SIBIIEHUS, ©0€3 JOMHHUPOBAHHS IYCTBIHHBIX 3KOCHUCTEM
(Famanun, 2021).

[IpoBens mopdockonmueckuii aHanu3 kBapieBbix 3épeH B ocagkax MHUC-2 (Sheinkman et al.,
2022), aBTOpBI TOXKE OTMETHUIIM P0JIOBOE y4acTHE, HO BBISIBUIM: OHO He MpeBanmupyer. B ocaakax
COUETAIOCh KPUOTEHHOE, BETPOBOE W (PIIIOBHAIILHOE BO3JCHCTBHE, (PUKCHPYS, UTO JETOM U B
ycnoBusix MUC-2, X0m0AHOTO U CyXOTO KPHOXPOHA, BOJOTOKHU 3/1€Ch OBLTH CBOOOIHBI OTO IIbJA,
MUTAsICh TalIbIMU CHETOBBHIMH U JOXJEBHIMH BOJAMH, a BBEPXY MEP3NOHM TOMMIU ObUT pPa3BUT
ce3oHHO-TanbIi cinoil. Ho B pabdore B.C. 3pikuHOlN ¢ coaBTopamu (2017) akieHT ObLT yCHIICH Ha
pa3BuTuM B peruoHe Bo BpeMss MUC-2 X0101HOM MyCTBIHYU, U CAETAHO 3TO 32 CUET HEMTPABOMEPHOTO, C
MO3UIIMK TAJCOKPUOJIOTHYECKOTO pPa3BUTHS PETHOHA, HAJENeHUsT JIOMUHAHTHBIMH CBOMCTBaAMHU
3JIEMEHTOB MO/JIENIN IOJJUMHEHHOTO 3HAUEHMUSL.
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Puc. 3. Pacunctka cteHku Kapbepa Ha JieBoMm Oepery p. Hagpim BOmm3um yctbs p. Xeiirusixa (dporto u3 apxuBa B.C. Hleitnkmana). Vcnoswwie
o6o3nayenus: IDKJI — nonmuronansHo-xuibHble Jb1bl, UK — n3nauansHo-rpynroBsle xuibl. Fig. 3. Stripping quarry wall at the left-hand bank of the
Nadym River near the Kheigyiakha River Mouth (Photo from V.S. Sheinkman’ archive). Legend: IDKJI (PIW) — polygonal ice wedges, UK (IGW) —
initially ground wedges.
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Otmeuennas maioHa (puc. 3) B otoi paborte (3pikunHa u ap., 2017) mpusHana ¢axTopom
AaKTUBHOTO I[EPEMEILEHUS MaTepraga UMEHHO B YCIOBHSIX XOJIOJHOM MYCTBIHU — XOTS 3TO MOJIO/Iasi
¢dopma, BO3HMKILAS HA MECTE€ CTOPEBILErO Jjeca M HaJeraromias Ha XOpOLIO pa3BUTHIA MOI301,
uHaukaTop TaéxHbix sKocucteM (Illeiitnkman, MenpHukos, 2019). A noauroHaabHO-KWIbHBIE
CTPYKTYpHI B TOW ke pabote (3pikuHa W np., 2017) OoTHECEHBI K MEPBUYHO TECYAHBIM JKUJIAM —
WHJIMKATOPY KpaifHe XOJIOJHBIX M CYXHX ycioBui. [Ipudem Takoe oTHeceHHe ObLIO CIeNaHo JIMIIb Ha
OCHOBE OT/IEJIbHBIX BHEIIHUX YEPT MOJMUIOHATIBHO-KUJIBHBIX CTPYKTYp: TOrO, YTO OHU HEOOJIBLION
BBICOTBI, Y3KHE€, C II€CYaHbIM, IOPOM, IOJIOCYATHIM 3amojHeHHeM. Torja Kak TIJIaBHBIM HX
IIpU3HAKaM — TOBOPSIIMM O Pa3BUTUU MOJMTOHAIBHO-KUJIBHBIX CTPYKTYp B  YCJIOBHSX
HU3KOTEMIIEpaTypHON KPUOJIUTO30HBI, HO B OOCTAHOBKE C aKTUBHOM JESTEIbHOCTHIO TAJIBIX BOJI, HE
YAESAI0Ch BHUMaHUE.

[Ipexxne Bcero, K TakUM MpPU3HAKaM OTHOCHUTCS (OPMHUPOBAHME HAa OCHOBAHUU OBLIOTO
CE30HHO-TAJIOTO CJOSI Ha MPOCTPAHCTBE MEXKAY MOJUIOHAIBHO-KUIBHBIMU CTPYKTypamu
KpUOTUJPOMOP(DHBIX, C XapakTepHON KalWMOW OrJieeHus, MaJeonoyB, CONPSDKEHHBIX C
obpamnenueM xui (Sheinkman et al., 2022; Sedov et al., 2022). Bmecte ¢ Tem, aHaT0oroM MoaeIu
pa3BuTus pernoHa B pabore B.C. 3pikunoi ¢ coaBropamu (2017) mpemnaranach TUNEpapuaHas U
cynepxojiogHast oonactb Cyxux JloauH AHTapKTHUIbl. DTO YHHKAJIIbHOE MECTO Ha 3emJjie Ha rore
AHTapKTUYECKOT0 MaTepuka — C BECbMa HU3KMMH TeMIlepaTypaMH BO3[yXa KpYIJIbI roa u
MHOTOJIETHUM  OTCYTCTBHEM aTMOCQEpHBIX O0CaJKoB. B Takux ycloOBHSIX OTTauBaHHE
MHOTOJIETHEMEP3JIBIX TOPOJ HE MPOUCXOOUT, W HMX KpOBJA COBHAJAET 3[€Ch C JIHEBHOM
moBepXHOCThIO (AGpamoB u ap., 2011). [lomoGHBIE 0O6CTAaHOBKM B MPOIIJIOM paccMaTpUBAEMOI
TEPPUTOPUHN HEPEAIbHBI — OSICHUM 3TO.

JIeCTBUTENBHO, BBISBICHHBIE PAaCUMCTKONM Kapbepa IOJIUTOHAIBHO-)KUIBHBIE CTPYKTYpbI
(puc. 3) 6bUIM MOPOH Y3KMMH, HO BCErja KapAWHaJIbHO OTIIMYHBIMU OT MEPBUYHO MECYAHBIX KU,
KOTOphI€ BIepBblie onmucanbl B AHTapkTuzae (Pewe, 1953) kak mecyaHble XUWibl, BIOKCHHBIE B
rpyO0O3epHUCTBIE OTJIOKEHHA. BbicoTa KPYMHBIX MOJUTOHATBHO-KHIBHBIX CTPYKTYp B Kapbepe
cocTaBisia 2-2.5 M, MUpUHA O BepXy — 10 1.5 M; UX KOHTYpBI OBLIIN COMPSDKEHBI C OCHOBAaHHUEM
KpuoruapomMopdHOil maneonoussl, GUKCUpys ObLIOE MOJOKEHUE CE30HHO-TAJOr0 Ciosl. PemuKThI
3TOM MaJeONOYBHI SICHO OTCIIEKHUBAINCH HAa TIyOHMHE OKOJIO 1 M OT MOBEPXHOCTH B BHJIE CHU30TIO,
MOIIIHOCTHIO B HECKOJIbKO CaHTHUMETPOB, TOPH30HTA, OOOTalIEHHOTO T'YyMYCOM U OOpamiIEHHOIO
cHu3zy Oypoi KkaiiMoi. JlaHHbIE TIOYBBI OTPa)KalOT XOJ CBOErO pPAa3BUTHA Ha MaTpHIe
MHOTOJIETHEMEP3JIBIX TOPOJ, KOTJa IpOMEp3aBIIME OCAIKH, CTAaOWIM3UPYSICh, MEPEXOIUIN U3
pexuMa TOWMEHHOTO HAKOIUICHHS B PEXHM ycToumBoi Teppackl (Sedov et al, 2022).
A nomuépkuBaeMble KPHOTHAPOMOP(PHON MOYBOM MPU3HAKU SCHO BBIPAXKEHHOTO OBLIOTO CE30HHO-
TaJoro cIosi TOBOPSAT O BO3JAEHCTBUU TAJIbIX BOJ, CIOCOOHBIX MPOMUTHIBATH BEPXHUE CIIOU AJLTIOBUS
U 3aTeKkaTb B MOpPO300OWHBIE TPELIWHBL, TMOATBEPXKIasi TEM CaMbIM, YTO OTMEUYCHHBIE
MOJIMTOHATIBHO-KHJIBHBIE CTPYKTYPBI — MCEBAOMOP(O3BI MO MOIUTOHATBHO-KUIBHBIM JbAaM. OHH,
no mHeHuio H.H. PomanoBckoro (1977), B MaloiabIUCTBIX OTJIOXKEHHUSAX COXPAHSIOT OYEpTaHHUS
OBUIBIX MMOJUTOHABHO-KUJIBHBIX JIbJ0B — UTO HAOIIOIAETCs U B HAILIEM CIIydae.

Ha pucynke 3 BHJIHO, YTO y OTMEYEHHBIX ICEBIOMOP(PO3 HAOIIOJAETCS SCHO BbIpa)KEHHAs
¢dopma TpeyroibHHUKA, OHM Y3KHE B CPeJHEH M HID)KHEH 4acTH, BBEPXY pPAaCIIUpPSIOTCS, U 3]IECh
BJIOJIb KOHTaKTa C BMELIAIOIIEW MOPOJON CIOM IOCIEJHEN OTXKAaThl BBEPX U B CTOPOHBI, a HaJ
TOJIOBKAMHU KW (PUKCUPYIOTCS YK€ HECKOJbKO CIIIa)KEHHbIE BAJMKU BBDKMMAaHHUS. JTO TUIUYHO
IIPU PA3BUTUU MOJIUTOHAIBHO-KUIIBHBIX JIBJIOB B YCIOBHUSIX CTaOMIM3AI[MM OBEPXHOCTH, KOTOPYIO
oHu paccekatoT (ITonos u 1p., 1985), 1 TOBOPUT 00 UX SMUTIEHETUYECKOM XapaKTepe, a MoJ0cyaToe
CTpOEHHUE MceBAOMOP(H03 0OBICHUMO UX CHENU(PUIECKUM PA3BUTHEM.

KpuorunpomopdHsie MOYBBI, YaCTUYHO PEAYLIMPOBAHHBIE BO3JEHCTBHEM WILIIOBHAIBLHOTO
TrOpU30HTa IIOBEPXHOCTHOTO I0/30Ja, JeXaulero Bele (puc. 3), SICHO IPEACTaBICHBI B
3aM0JIHEHUH TICEBIOMOP(O3 B BHUJE MEIOCEAMMEHTOB, OINOJI3aBUIMX, BMECTE C MOPOJAAMU MEXKIY
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KW, 10 CTEHKaM TAalOUIMX, HO BCE €II€ JOCTATOYHO OXJIAXICHHBIX, MOJIMTOHAIBHO-KUIbHBIX
JBJ0OB: MEAOCEIUMEHTHl IPUMEP3AIM K CTEHKaM U CTAHOBWINCH 3aXOPOHEHHBIMU. OTHUM
oOBsicCHAETCS ~ CyOBepTHUKaJbHAas  IOJIOCYATOCTh B  CTPOCHHHM  ICEBAOMOP(O3,  XOpOIIeH
BBIPAKEHHOCTU KOTOPOH CIIOCOOCTBOBAJIO, HA HAIl B3IV, M CYIIECTBOBAHHE B MPOLLIOM JaHHOTO
peruoHa He MPOCTO MOJIUTOHAIBHO-KUJIBHBIX JIBJOB, a MOJOOHBIX UM CTPYKTYp, OJIM3KHX K
[IECYAHO-JIEITHBIM JKUJIaM, paclpOCTPAaHEHHBIM CEro/Hs Ha ceBepe SIKyTHH U ONKMCaHHBIM B paboTe
(Hdepessirua u ap., 2010). TlceBmomMopdo3sl IO HAM €IIE JIy4YIIe COXPAHSIOT OYEpPTaHHUS CBOUX
MIPEIIECTBEHHUKOB U UMEIOT 00JIee BBIPAKEHHOE 110J10CYaTOE CTPOCHHUE.

ITo rymycoBoMy BemiecTBY HceBIoMOp(o3 caedansl pamuoyriepoausie (1*C) matupoBku u
IpoBeJieH aHanu3 Ouomarepuaina. [lomydeHHsle TakuM 00Opa3oM JTaHHBIE [TOKA3alld, YTO 3all0JIHEHHE
niceB1oMop¢03 HAYAJIOCh B TEPMUHAIBHYIO a3y 1uieiicTonena 15-16 Thic. IeT Ha3aq Npu paHHEM
MIPOSIBJICHUU TIOTEIUIEHUs KiuMaTa B KoHLEe KpuoxpoHa MUC-2, HO mpu cOXpaHEHHHM MEP3JIOThI
(Sedov et al, 2022). Hdns pa3BUTHS TOJUTOHAIBHO-XKHIIBHBIX JIBJJOB B TECKaX HYKHBI
(PomanoBckuii, 1977) temmeparypbl MHOTOJETHeMEpP3ibix mopoa oT —5°C go —6°C; mpu ux
MOBBIIIEHUH, HO TPU COXPAaHEHUM y MEP3JIOThl OTPULATEIBLHOM TeMIepaTyphl JIEAOBOE BEIIECTBO
MOJIMTOHATIBHO-KWIBHBIX JIbJOB M TE€CYAHO-JEISHbIX >KWJI CTajllo BBITaWBaTh, a (HparMeHTh
KpUOTHUIPOMOP(HOM MOYBBI U IOPOIBI — OMOI3aTh MO CTEHKAM >KHJI U MOCIOWHO NMPUMep3aTh K HUM
1 JpyT K Apyry.

Ha pucynke 3 Ha pa3Ho# riiyOMHE BUAHBI HHBIE KUJIbHBIE CTPYKTYPBI, PACIOIOKEHHbIE IPYT K
apyry Ommke u uMmeromue BbicoTy n0 1 M. Crom BMemaronieil mopojipl Ha KOHTAKT€ C HHUMHU
B HIDKHEH MX 4acTU 3arHyThl BHHU3, HO BBEPXY CTAHOBATCS MOJOTHMHU UM 3aT€M IUIABHO CMBIKAIOTCA
C JIXKAIIMMHU BBIIII€ TOPU30HTAIBHO OCaJKaMH. DTO MpHU3HAKU (OPMUPYEMBIX B JESITEILHOM CIIOE
W3HA4YaJIbHO TPYHTOBBIX >kui (PomanoBckuit, 1977). Ux Haimmuuume CBHAETEIBCTBYET O TOM,
YTO BMENIABIINE SKWIBI ocaaku, (opmupoBaBmuecs B MUMC-3, Obutn MEP37ABIMH, HO C
TEMIIepaTypoi, BbIlIe HEOOXOTUMBIX 3HAYEHHH JUISl Pa3BUTHS MOJUTOHAIBHO-)KUIBHBIX JIBJIOB,
Y HaKaIlUTMBAJIUCh B YCIOBUSAX HECTAOMJIM3UPOBAHHOM MOBEPXHOCTU TEPPaAchl KaK CUHKPHOTCHHbBIE
oOpazoBanusi. Ko BpemeHM Havana (GOpMHUpPOBAaHUS KPHOTHAPOMOPGHON TMOUBBHI (OHO TagaeT
Ha Bpemss MHC-2) TmOBEpXHOCTh JTOM TOJIIM CTAaOWIM3MpOBaJach (MHA4Ye TIOYBA HE
oOpa3oBanach Obl), M OHa CTajJa OCBaWMBaThCS YK€ OIUTCHETHYECKUMH OO0pa30BaHUSIMU,
paccekaroluMMi €€ IOJIMMOHATBHO-KWIBHBIMHU JIbJlaMU, KoTopble B koHue MMUC-2 cranu
BbITaBaTh, 3aMEUIAsICh MEJOCEIUMEHTAaMH — JIepUBaTaMH KPUOTUAPOMOPGHONW  MOYBHI.
A K cepeHe TOJIOLIEHA 3HAYUTENbHAs 4YacTh JAHHOM TOJIIM OTTasia, O Ye€M TOBOPHUT HajIU4ue
SICHO BBIP@KEHHBIX MOA30JI0B BBepXy. Ux cnenuduka (TaprynbsH, 1971) — pa3ButHe B yCI0BUAX
pa3BUTOM a’panuu U CBOOOJHOTO ApeHaXka, TaK Kak C(POPMUPOBAHBI OHU IOCIIE €CJIH HETOJIHOTO,
TO 3HAYUTETFHOTO OTTAaWBaHUs TOPHBIX TMOPOJ U MCUE3HOBEHHUS MEP3JIIOTHOTO BOJOYIIOPA,
(UKCHPOBAaHHOTO paHee OCHOBaHHEM KpHOTUAPoMOpGHBIX maneonous. Cepueil paaroyriepoaHbIX
(**C) maTupoBOK 1O BelIECTBY MO30J0B 3TO BpeMms Kak pa3 ompenensercs (Sedov et al., 2022;
Sheinkman et al., 2022) xak cepeanHa royiolieHa; HEKOTOPbIE U3 ATHX BO3PACTHBIX OMpeeTeHUN
MOKa3aHbl HIDKE Ha pUCYHKaxX 4 U 5.

bonee yerko omucaHHas cuTyauusl OTpakeHa B HU30BbsX p. Hampim B 5 kM Kk ceBepy OT
noc. [Tanrogst, rne B p. IIpaBas Xerra (nmpasslii nputok p. Haneim) Bnamaet p. Teisixa, moapesas
10-m Tteppacy (puc. 4). OHa crnoxeHa aJUTIOBHeM KapruHckoro Bospacta (MUC-3) — on
NOATBEPKJEH cepuell pamuoyrieponusix (1“C) naTmpoBOk, ofHA M3 KOTOPBIX IIOKa3aHa Ha
pucyske 4-2. Teno teppacel paccedeHo cetbio MM C-2 niceBromMopdo3 Mo MoJUroHaabHO-KUIbHBIM
apaam (puc. 4-1), KOTOpbIe Jydllle MPOCMATPUBAIOTCS B PACUUCTKE CTEHKH Kapbepa B HECKOJIBKUX
CcTa MeTpoB OT OpoBkHM Teppackl (puc. 5). IlceBmomopo3sl 37ech OBLIM JOBOJBHO KPYMHBIMHU,
MMEJH pa3Hble OYepPTaHUS U NOCTUTATH 4 M B BBICOTY U 3 M B mupuHy. /st HUX Takke ObLIO
XapaKTepHO 3aIllOJHEHUE CHU30TO I[BETa C OyphIM OKaMIIEHHEM, CONPSKEHHBIM C JISKalllel BBEpXy
KPUOTHIPOMOP(HON OYBOH.
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Puc. 4. Pacunctka crenku Tteppacsl p. Thisixa BOomu3u moc. [lanrogst (dporto w3 apxuBa B.C. lllelinkmana). Venosnvie ob6oznauenusa: TDKIL —
MOJIMTOHAJIBHO-KWJIbHBIE JIb/bl, NI K — n3nauansHo-rpyHtoBsle xuibl. Fig. 4. Stripping terrace wall of the Tyiakha River near the Pangodi settlement
(Photo from V.S. Sheinkman’s archive). Legend: TIDKJI (PIW) — polygonal ice wedges; UK (IGW) — initially ground wedges.
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Puc. 5. Pacunctka crenku kaprepa BOmu3u p. Trisixa (doto u3 apxusa B.C. lllelinkmana). Ycnosuwvie o6osnauenus: TIKII — monuronansHO-KUIbHBIE
Legend: TIXKJI — polygonal ice wedges; MIK — initially ground wedges.

ababl, UK — u3nauanbHO-rpyHTOBBIE XMibl. Fig. S. Stripping quarry wall near the Tyiakha River (Photo from V.S. Sheinkman’s archive).
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Hapsny ¢ mnceBgomopdo3amu 1O MOJUTOHAJIBHO-KWJIBHBIM JIbJIaM PAcuuMCTKa M 37eCh
3aukcupoBaa nmorpeOeHHbIE U3HAYAIBHO TPYHTOBBIC JKUIIBI HAa Pa3HBIX YPOBHIX. JTO (pukcupyer,
yTo B TeueHue Bpemenun MUC-3 oTnoxeHus npomep3aiu, HO B YCIOBUAX BBICOKOTEMIIEPATYPHOM
KpHOJIUTO30HBI — 110 KpailHell Mepe — ¢ TeMieparypoil Bblllle opora, He0OXOAUMOI0 Ui Hayalia
(hopMUPOBaHHS TOJTUTOHATHHO-KUIBHBIX JIBIIOB.

Ananornvnele HaOMIONEHUsT OBUIM CHIENaHbl aBTOPaMU HA TMPOTHUBOIIOJIOKHOM, BOCTOYHOM
¢ranre paBHHHBI, NMPUMBIKarOmend ¢ ceBepa k Cubupckum yBanmam: B OacceifHe BepxHero Tasa,
B OeperoBoM 00pbiBe p. [Trombkel. 3nech (puc. 6) KpymHbIe ceBIoMopdo3sl o captanckum (MUC-2)
SMHUTEHETUYECKUM TIOJIMTOHAIBHO-KHMIBHBIM JIbJlaM C(POPMHPOBAHBI B BEPXHEH 4YacTH TOJIIH
AJUTIOBHAIBHBIX OCAJKOB, MO KOTOPHIM OBLIM TOJNydeHbl paguoyriaepomusie ('4C) matupoBku
B uHTepBasie 30-45 ThIC. JeT Ha3zal, T.€. OHU (PUKCHpPOBAIM, KaK M B MPEAbLAYLIUX CIIy4asx,
kapruackuit Bozpact (MUC-3) nannoit Tommu. O capranckom Bo3pacte (MUC-2) paccekaBmmx ux
MOJIMTOHATBHO-)KMJIBHBIX JIBZIOB MOYKHO CYIHTB, UCXOJsl M3 TOTO, YTO JATHPOBAHHE IO MaTepUalry
3am0JIHEHHs HACIEYIOMUX 3TH JIbJBI IceBIoMop(o3 mokasano paguoyriaepomusiii (1*C) Bospacr B
untepaine 10-13 Teic. net Ha3azn (puc. 6).

[lo nanHOMY paspe3y ynaloch MOJYYHTh YHUKAJIbHBIE NajieoOoTaHuueckre Matepuansl (Sedov
et al., 2022). XoTs u3 Habopa 0TOOpaHHBIX 00PA3IIOB TOJBKO YETHIPE COMEPIKAIN CIIOPOBO-ITBLIHIICBHIC
CTIEKTPHI, B KOTOPBIX MOJACYATAHHOE KOJHMYECTBO MBUIBIEBBIX 3€peH U crop npesbimano 100 mTyk
(ot 106 mo 502) — HeoOXomuMoe ISl TPEICTABUTEIBLHON CTAaTHCTHUYECKOW O0OpabOTKH, TEM HE
MeHee, ITO TI03BOJISIIO TIPOBECTH X 000CHOBAHHYIO WHTEPIPETAIIHIO.

[TepBas mpo6a (mpoba 1, puc. 6) ObuTa B3sITa W3 MOBEPXHOCTHBIX, HEIABHO CPOPMUPOBAHHBIX
MO3JHETOJIONEHOBBIX OTJIOXKEHM. (COCTaB CHOPOBO-NBUIBIIEBOIO CIEKTpa B HEH OTpakaeT
npeoOiagaHue JIECHOM pacTUTENbHOCTH, KOTOPYIO (OpMHpOBaIM  €JI0BO-KEAPOBBIE Jieca
c mpeobnananueM enu cubupckoit (Picea obovata®), xempa cubupckoro (Pinus sibirica) u ¢
y4acTHEM COCHBI OOBIKHOBeHHOU (Pinus sylvestris), 6epesbl mymuctoi (Betula alba), m3penxa
nuxthl (Abies sibirica). KycTapHUKOBBIE TPYNIUPOBKHA COCTOSUIM W3 €pHUKOB (Betula nana),
nymekun (Alnus alnobetula). TpaBsHO-KYCTapHUYKOBBIA SPYC OTPAKEH B CIIOPOBO-IIBLIHIIEBOM
CIEKTpE JHUIIb PEAKOW TBUIBION BepecKOBbIX (Ericaceae), HEMHOTOUYUCICHHOW TMBLIBIION
BETPOONBUISIEMBIX TpaB — TMOJIbIHEH (Artemisia spp.), a Takxke MapeBbix — Chenopodiaceae.
OTHU JaHHbBIE BIIOJHE COOTBETCTBYIOT CTPYKTYpPE PAaCTUTEILHOCTH COBPEMEHHOU cpenHeTaéKHOMN
9KOCUCTEMBI JAHHON TEPPUTOPHUHU.

Bropas mpoba Oblma B3siTa W3 3amojHEHHUs Haubosiee KpyHMHOM TmceBAOMOP(}O3bI 1o
MOJIMTOHATIBHO-KMJIBHOMY JIbAY (mpoba 2, puc. 6). OHa xapakTepu3yeT peAKOJIECHBIH, BEPOSTHO,
JECOTYHIIPOBBIA JaHAmadT ¢ ydacTKamH elud U Oepesbl, OJIbXOBHHMKA M UBHL JloMHHUpOBalu B
9TOM ciy4yae IMpPeACTaBUTENN TepPeyBIAKHEHHBIX 3a00JI0YeHHBIX JaHAmAdTOB — XBOILEBO-
c(harHoBO-0COKOBBIE TPaBSHO-KYCTAPHUKOBBIE TYHAPOBBIE: B CIOPOBO-IMBUIBLIEBBIX CIEKTpax
JTaHHOU TpoObI ecTh mblibla Alnus alnobetula, Salix spp., Poaceae, Cyperaceae, Polemonium sp.,
Polygonaceae ind. u Polygonum bistorta. Kpome Toro, ¢puKCHpoBaIoch BBICOKOE OOWIIHE CIIOP
wiayHa apkruueckoro (Huperzia arctica (Tolm.) Sipl. (=H. petrovii Sipl.)) u MxoB poaa Meesia,
XapakTepu3ysd pa3BUTHE TYHAPOBOH PpACTUTENILHOCTM M  HHU3UHHBIX OCOKOBBIX  0OJIOT.
BeposiTHO, MOTJIM  BXOAWUTH B COCTaB pACTUTEIBHOCTH TPABSHUCTBIX TYHJIP M OCTEIMHEHHBIX
Y4acTKOB TakXke M 37aKoBble — Poaceae. O 3HAYMTEIBHOM Pa3BUTHUU CTEMHBIX aCCOLMALMN
CBHUJIETEIILCTBYET pa3HOOOpa3ue B COJEpKaHMM CIIOPOBO-IBIIBIEBBIX CHEKTPax MbUIbIBI TPaB,
(GopMUPYIOLINX B HACTOSIEE BpeMs CTEIHYIO PacTUTENbHOCTb: Artemisia spp., Chenopodiaceae,
Asteraceae, Caryophyllaceae, Onagraceae, Fabaceae, Polygonum bistorta. Taxum obpazom,
pPacTUTENILHOCTh BO BpeMsi (JOpMHUpPOBaHMs MaTepuana JaHHON MpoObl MMesa MO3auvHbIi OOJHK,

4 JlaTMHCKME Ha3BaHWS BHUJIOB, POJIOB U CEMENCTB PACTEHMI NMPUBOAATCS B COOTBETCTBUM ¢ caiitom The World Flora
Online (WFO, 2022).
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XapaKTepU3YIOMIMICS ~ COYETAaHWEM JICCOTYHAPOBOIO, TYHAPOBOTO, CTEMHOrO  (BO3MOJXKHO,
CKJIOHOBOTO) TUIIOB PACTUTEIBHOCTH.
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Puc. 6. O6bekt ITronpkel (poto u3 apxusa B.C. Uleitnkmana). Vcaosnvie oboznauenus: TTKIT —
MOJIMTOHAJIBHO-KUJIbHbIE JbbI, I K — n3nagansHo-rpyHTOBbIE XMkl Fig. 6. Pyulki object (Photo
from V.S. Sheinkman’s archive). Legend: TIXKJI — polygonal ice wedges, UI K — initially
ground wedges.

B 60 cm u B 150 cM BbIIIe ype3a peKu Ha y4acTKe JAaHHOTO OOHA)KEHUs B OTJIOKEHUSIX HIDKHEN
4acTU aJUTIOBHAIBHON TOMNIIM Teppackl mo mpaBomy Oepery p. [Tromabkbl ObutM OOHApYKEHBI /Ba
Mpocmost, O00OoTalieHHble OpPraHUYECKUM JETPUTOM, KOTOPbIE MOTYT OBITh OTHECEHBI K
c1abopa3BUTHIM CUHCETUMEHTAIIHOHHBIM AJTIOBHAITEHBIM rajaeonoyBaM (puc. 6).
Pammoyrneponusie (14C) natuposku kaprusackoro (MUC-3) Bo3pacTa ObLIM MONYYEHBl HMEHHO TI0
T'YMYCOBOMY BEIIECTBY JTUX TmaneonouB. OTMEYEHHbIE MaNEONOYBbl (UKCUPYIOT, Ha (oHe
CUHKPHOTEHHOTO HAKOIUJICHHsI aJTIOBUS, 3aJIePKKH ATOTO TMpoliecca CO cra0uiM3aluei, Ha
HEKOTOpPOE BpeMsl, MOBEPXHOCTH TOWMBI W MOCTEIIEHHOTO HAKOIJICHHUS AJTIOBHS OT OJHOTO
MaBOJIKA/TIONIOBOJIbS K JIPYyromMy. OTO OOeCreurBaio HAKOIUIEHHE B COCTaBe MajeoroyB CIOp U
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MBUIBIIBI, OTPAKAIOMIMX XapakTep (OPMHUPYIOMIUXCS B JaHHOW 00OCTaHOBKE JaHAIIAPTOB, U U3
MAJICOINOYB TaK)Ke OBLIH B3SITHI TPOOBI HA CIIOPOBO-TIBIIBIICBOM aHAIIH3.

B 00miem coctaBe CriopoBO-MIBUIBIIEBOTO CIIEKTpa B IPoOe, B3SITON BHU3Y pas3pesa, T.e. B 60 cM
BBIIIIE ype3a peku (mpoda 4, puc. 6), mMbUIbIIa HA3EMHBIX TPAaB HEMHOTO MpeodiagaeT Haa oOmImemM
OBUIBIBI  IpeBEeCHBIX BUAOB. COCTaB TBUIBLBI JAPEBECHBIX IMOAPA3yMEBACT, YTO YYAaCTKU C
JIOKaJTbHOW JIECHOM paCTHUTENLHOCTHIO (OPMHUPOBAIM B OCHOBHOM e€lb M Oepe3a. 3aMeTHOe
coJiepyKaHue NbUIbLblL Pinus sylvestris yka3blBaeT Ha €€ y4acTHE B PErMOHAJIBHOM pacTUTEIbHOCTU
Ha TPOTPEBAEMBIX, OTHOCHTEIBHO CyXHX y4acTKaX, B TPaBSHOM TOKPOBE KOTOPBIX CYIIECTBOBAIU
pacTeHusi COBPEMEHHBIX cTenel — Artemisia spp., Poacea, Chenopodiaceae, Caryophyllaceae.
Brnaxueie carHOBO-0COKOBBIE TPYIITUPOBKH UMEIIM OYSHb OTPAHUICHHOE Pa3BUTHE.

[Ipo0a, B3sTas BbIIIE IO pa3pe3y, U3 Ipyroi naneomnoussl, B 150 cM Haa ype3om pekw (mpoda 3,
puc. 6), mokasaina, 94To B OOIIEM COCTaBe €€ CIOPOBO-TMBUILIIEBOTO CIEKTpa MpeoliIasaeT mblIbla
Ha3eMHBIX TpaB, MEHEE 3HAYMMO y4acTHe MBUIBIBI JPEBECHBIX pacTeHWid. Kak u B mpensiaymieit
po0e, B34TOH MO pa3pe3y METPOM HUXKE, COCTAB MbUIbLIBI APEBECHBIX MOIPa3yMEBAET, YTO YIACTKU
JIOKAJILHOM JIECHOM pacTUTENHLHOCTH (opMupoBaiu enb (Picea obovata) n 6epesa (Betula alba). B
JIBA pa3a CHH3HUBIIEECS B JIaHHOM ciydae OOwiIMe NbUIbIBl Pinus sylvestris yKka3blBaeT Ha
COKpAII[EHHE €€ Y4acTHs B PETMOHAILHOM PacCTUTEIbHOCTU WMJIM OTCTYIUJICHHE €€ TPaHHIIbl K IOTY,
WHAALIUPYS aKTHBHU3AIMIO MHOTOJIETHEH Mep3ioThl. [loBbImIeHHEe OOWMINS TBUIBIBI KYCTaPHHKOB
coBpeMeHHbIX TyHOp (Betula nana, Alnus alnobetula, Salix spp.) 03Ha4aeT paciIupeHne UX apeasa
BONM3M pa3pesa. Takxke Ha TEPPUTOPUU BOKPYT pa3pe3a BO3pOocCia poJib BIIAXKHBIX, 3a00JI0UEHHBIX
c(arHoBO-OCOKOBBIE TPYIIUPOBOK. BpICOKOE 0OWMIMEe NBIIBIBI PACTEHUH CTEMHBIX H/HIN
HapyIICHHbIX OOMTAHWN TMpEeArnojaraeT HajJu4yhe MPOTPEBAEMbIX JIETOM, OTHOCHUTENIBHO CYXHX
Y4acTKOB, B TpPaBsHOM TIIOKPOBE KOTOPBIX CYLIECTBOBAJIM PACTEHHUS COBPEMEHHBIX CTemel —
Artemisia spp., Asteraceae, Chenopodiaceae, Caryophyllaceae, Onagraceae.

B uenom, cnopoBo-mbuIbleBbIe CIEKTPHI B 0TI0kKEHUAX MU C-3 n kona MUC-2 nokassiBaroT
OTIpEIeNIEHHYI0 UX OJIM30CTh, OTpaXkas XapakTep JaHAmapTOB ¢ HATUYMEM MHOTOJIETHEMEP3JbIX
MOpoJ, CYIIECTBOBABIIMX IpPU TEeMIepaType BbIIIE TEMIEPATYPHbIX, ONAroNpUsATHBIX IS
MOJIMTOHATIBHO-KHWJIBHOTO ~ JIbJ0O0Opa3oBaHusl 3HaueHUM. XapakTepHO HECKOJbKO OoJbliee
OXJIAXJCHHE TeppuTopud B mepBoi monosuHe MUC-3, duxcupyeMoe crnopoBO-IbUIHIIEBBIM
crektpoM 1o mnpode 4. OHO KOCBEHHO CBUJIECTEIHCTBYET O MEpHOJie TOCTENEHHOIO Mepexonia OT
npeapiaymei xomoaHon MUC-4 k t€mioit MUC-3 (puc. 2).

Tak unm nHave, CIOPOBO-NBUIBIEBBIEC CIIEKTPHI U XapaKTep MOJIUTOHATIBLHO-KUIBHBIX CTPYKTYP
MOKa3bIBalOT, 4To B Kapruuckoe Bpems (MUC-3) nanpmadThl eme He NpuoOpeTanu uepTsl,
OnaronpusiTHbIC U PA3BUTUS IOJUTOHAJIBHO-KWIBHBIX JIBJIOB, U TEMIIEpaTypHble MOKa3aTelu
TOTJla €Ie HEe JOCTHIVIM 3HA4YeHHI, 4TOObI MEpeWTH uepe3 MOPOr MOJUTOHAIBHO-KHUIBHOTO
npA000pa3zoBanus. B Tomme anmoBus B TO BpeMsi (GOPMUPOBAIUCH TOJIBKO SICHO OTCIIEKHUBAEMbIE
(puc. 3-6) spyca W3HAYAJIBHO-TPYHTOBBIX JKWJI, MPEIIIECTBEHHUKOB MOJIUTOHAIBHO-KHIBHBIX
JTBI0B B XOJI€ MPOTPECCUPYIOIIETO B KOHIIE MOXOJOAaHUs Kiumarta. [loBbIcHIIack U MpeBbICHUIA
MOPOT  MOJIMTOHATBHO-XHUIIBHOTO  JILJOOOpa30BaHUsl TeMmIepaTypa TOpHBIX TOpOA U B
TepMUHANIBbHYIO a3y TuieiicronieHa, B KoHile MUMC-2, xorja NOIUTOHAIBHO-KUIBHBIC IIBIBI,
XapakTepHble ISl XOJOJHOTo capTtanckoro Bpemenu (MHMC-2), cramu BbITauBaTh, 3aMeENIasiCh
nceBoMopGo3amMu 10 HUM.

B »TOoM mutaHe WHTEpecHBI NaHHBIE U3 HENAaBHO OmMyOnuMkoBaHHOW paboTel E.A. Cmaronsl c
coaBTopamu (2022), B KOTOPO#l MpencTaBIEHO ONMHCaHHE KepHa Majoro auaMerpa (5 cm) u3 9-
METPOBOM CKBa)KUHBI, MPOUIEHHONW MO aIIOBHABFHBIM OTJIOKEHUSM Ha Mexaypeube pek [lyp
u Ta3 B uX HU30BBsX, BOMM3K mobOepexbsi Ta3zoBckoi ryobl. B aToil Tomme Ha riyOuHe 5.2 M
u7.7m, cynd mo AaHHBIM 3TOM pabotel (Cmaroma u ap., 2022), Obim oTOOpaHbl OOpa3IlbI
PacTUTENBHOTO JETPUTA, MO KOTOPOMY IIOJy4eHbl aBe paauoyraepomnsie ('*C) nmatuposkw,
MOKa3aBIllMe, Kak W B HalleM ciiydae, Kapruackuii Bospact (MUC-3) u3ydaeMbIX OTJIOKEHUH, a
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TOYHEE, IE€PBOM IIOJIOBUHBI KapruHckoro BpemeHu (puc. 7). Ilpuuem naHHbIE BO3pacTHbIE
OIIpENETICHUs OKA3aINCh OJIN3KU TI0 BEIMYMHE K BO3PAcTy, 10JIydeHHOMY 110 IIpo0e 4 Ha pUCYHKeE 6,
U IO POy APYrMX BO3PACTHBIX OIPEACICHUM, BBINOJHEHHBIX aBTOPAMM HACTOSIICH CTAaTbU IIO
COCEJITHUM pPa3pe3am.

8

a 0 a 0 a 0 a0 a 0 a b
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1 - necKku KenTtosatble (a), cepble (6); 2 — cynecb; 3 — CYrMMHOK;

4 — Top¢ aBTOXTOHHbIN (a), HAMbITbIA CUHXPOHHO Npou3pacTaBwuii (6);
5 — KOopHM TpaB in situ (a), AeTput HambITbIii (6); 6 — NATHA, NonockI
oxpucTbie (a), cu3bie (6), BUBMAHUT (B); 7 — KpOBAA MHOTO/IETHEMEP3/IbIX
OTN0XeHWi (a), NnogoLWwBa PENNKTOBOTO TanuKa (6); KpMoreHHbIe TEKCTYPbI:
8 — maccuBHas (a), MUKpo- U TOHKONMH30BUAHaA (6); 9 — cnoucrtas
NIMH30BUAHAsA (a), HAKNOHHAA NMH30BUAHO-10MaHan (6);

10 — noCTKpMOreHHble TEKCTYPbI U CTPYKTYpbl; 11 — rpaHuubl pasmeiBa (a),
cnoes (6); 12 — Homep cnos; 13 — mecra ot6opa npob Ha *C-so3pacr.
Mpanynometpudeckue epakumu (Mm): 14 — ravHuUcTasn, 15 — anespuToBbIe,
16 — necuyaHble: necku ToHKkUe (a), menkue (6), cpeaHme (B).
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HambITbli KOPUYHEBDLIN PacTUTENbHbINM AETPUT C OCTaTKaMK
L L2 KyCTapHWYKOB, IMCTbAMM U BeTouKamm mxa Drepanocladus sp.,
Hadmm U ¢ 4C-gatuposKoii 45 205 + 400 net Ha3ag, (5827 IGRAN zys)

HambITblii KOPUYHEBbLIU PACTUTENbHDbIN AETPUT C OCTaTKAMM NYLUULbI,
KYCTapHUUKOB M LieNbIX 3e1eHbIX MXoB poaoBs Drepanocladus sp.,
Calliergon sp. v Brachythecium sp.,

c 1¥C-patupoBkoii 49 110 + 610 net Ha3apa, (5828 IGRAN ;s)

Puc. 7. Jlanapie o kepHY 9-METPOBOM CKBAKHHBI, MPOOYypeHHOHN Ha Mexaypeube pek [lyp u Taz
B ux HU30BbsAX (Crarona u ap., 2022, ¢ nosicHeHUAMH aBTOPOB JaHHOM crathu). Fig. 7. Data on the
core of 9-m borehole drilled at the interfluve of the Pur River and Taz River in their lower reaches
(Slagoda et al., 2022, with additions made by the authors of this paper).

B o0oux oOpa3max pacTHTeNBHOTO JeTputa (puc. 7) TpeACTaBIeHbl MXH — pojia
Drepanocladus spp., KOTOpbIe paclipoCTpaHEHbl B XBOMHBIX U CMELIAHHBIX JIECaX, KyCTAPHUKOBBIX
3apocCiIsiX, Ha MOKPBITBIX T'YMYCHO-MEJIKO3EMHBIM CJIOEM CKajlaX U BaJlyHaxX, Ha THUJION JApEBECHHE,
IHAX, BaJEKHHMKE, Ha BBICTYNAIOIIMX KOPHAX M CTBOJIAX JIEPEBBEB, PEXKE — Ha YBJIAXHEHHOU
I'YMYCHOW mouBe. B apKTHuyeckuX MyCTBIHAX, TYHJpax U JiecaX 3TO LIMPOKO PAaCHpPOCTpaHEHHbIE
BUJIBI, JUIS KOTOPBIX TJIABHOE, YTOOBI MECTHBIE YCIOBHS ObLIM BIaXHBIMU. [IperncTaBieHHBIE B
npobe Ha rayoune 7.7M wmxu poma Calliergon spp. pacTyT Ha c¢arHoBbIX O0JIOTax WIH
CaMOCTOSITENIbHO, HO TaKXXe M B MEpeyBIaXKHEHHBIX 00UTaHUAX. A Mxu pona Brachythecium spp.,
IIpEJICTaBICHHbIE TaM ke, OObIYHBI B APKTHKE, HauboJiee 4YacTO BCTPEYAsCh B UBHSIKAX, U CETOJHS
IIMPOKO PAcCHpOCTPaHEHbl, HANpUMeEp, B SIKyTHM, TJie pacTyT Ha MOYBE M CKaJbHBIX BBIXOJaX
B 3apOCIISIX OJIbXOBHUKA U JIMCTBEHHUYHBIX PEIKOJIECHSX, T.€., OIATH )K€, MPEINOYnTas BIAXKHbIE
oOutanusa. VHBIMH cllOBaMM, 3TH MXHU BBIOMPAIOT XOJOJHBIE W BJIaXXHbIEe OOWUTaHMsA OOJIOT,
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IIOMIM peK, IPOCTO BJIAXKHBIX IIOYB, XapaKTepu3ys IPOXJIaJHbIE U BJIAXKHbBIE KIMMAaTHYECKHUE
yCIOBUS, YTO COrJacyeTcsl ¢ IPHUBEACHHBIMHU BBIIIE XapaKTEPUCTUKAMM CIOPOBO-IIBUIBLIEBBIX
cnekTpoB u3 kapruackux (MUC-3) otnoxxeHuit.

C npyroit ctoponsl, B padore E.A. Cnaroasl ¢ coaBropamu (2022) Ha OCHOBaHMH OTIEIIBHBIX
KOCBEHHBIX JIaHHBIX, ITOJIYYE€HHBIX 0 KEPHY MaJIoro auamerpa (5 ¢M), CIeaHo MPeaIoyIoKeHue o
BO3MOJKHOU (PMKCALMU JBYX SPYCOB KIMHOBHUIHBIX CTPYKTYp (pHC. 7), KOTOpBIE aBTOPHI PabOTHI
0003HAYMIN KaK TCEBAOMOP(O3BI MO TMOJIUTOHAIBHO-KWIBHBIM JibAaM. OIHAKO IOJMTOHAIBHO-
KHUIIbHBIC JIbTBI — IpeJICTaBUTENN HU3KOTEMIIEpAaTypHOU KPUOJIUTO30HBI.
Cornacno H.H. Pomanosckomy (1977), B meckax oHM 00pa3yroTcs, KaK OTMEUEHO BbILIE, MPU
TeMIleparype MHorosieTHeMep3ibix nopoja oT —5°C no —6°C u xapaKTepHbl B pacCMaTpHUBAaEMOM
pernone g capranckoro (MUC-2) xpuoxpoHna, a He g kapruackoro (MUC-3) tepmoxpoHa.
XOoTs BpeMsl IMOCIEAHEro M ObUIO, KAaK CBUJAETENBCTBYIOT Nal€000TaHWYECKHE JlaHHBIE U
MaJeoKIMMaTHYECKUE JIETONHCH, JOBOJBHO MPOXJAJHBIM, HO, TEM HE MEHee, HE HaCTOJbKO
XOJIOJIHBIM, 4TOOBI MOTJia (OpMHUPOBATHCS HU3KOTEMIIEpaTypHasi KpUOJIUTO30Ha, 00ecreunBaroiast
(¢bopMHpoBaHHE B Neckax 00pa3oBaHKE MOJIUTOHATBHO-KUJIBHBIX JIbJOB. Pa3BuTHE KPHOIUTO30HBI C
TaKUMM [IOKa3aTeIsIMH HE COIJIaCyeTcs C YCJIOBHSIMHU KPHUOJUTOTEHE3a KAPIMHCKOIO BPEMEHH
(MUC-3). Kpome TOro, TOJIbKO OTAENbHBIX KOCBEHHBIX JAHHBIX, MOJYYEHHBIX MO KEpHY Majoro
IaMeTpa, Uil PeKOHCTPYKLUU MOJUTOHAIBHO-KUIBHBIX JIBIOB HeAocTaTouHo. Ha Ham B3rsa,
JUIS 3TOTO HYXKHBI PENpe3eHTaTUBHbIE, MOJIHOIIEHHO IMPE/ICTaBICHHbIE CTPYKTYPhl, OTPaKEHHBIE B
CTPOEHHUH OCAJKOB, BCKPBITHIX COOTBETCTBYIOIIMMHU pa3pe3aMiu — MOJ0OHO OMHCAHHBIM BBILIE.

Urto KacaeTcsi PEKOHCTPYKIMHM KIMHOBUAHBIX CTPYKTYp, TMpeArnojaraeMplx B paloTe
E.A. Cnaronel ¢ coaBropamu (2022), 6osiee mpaBaomno[00HO mpenoiaraT ux (GOpMHUPOBAHUE KaK
W3HAYaJIbHO-TPYHTOBBIX KWJI. OTO TOXKE KIMHOBHIHBIE CTPYKTYpbl, TOIO JK€ T€HE3Huca,

YTO U MOJUTOHAIBHO-KUJIbHBIE JIbJABI, TOCKOJbKY HX CyTh — 0Opa3oBaHHUE MO MOJHMIOHAM
MOPO3000HHBIX TpetrH. OHO TaKKe COMPOBOXKIACTCA PA3BUTHUEM JIEJITHBIX JKHJI, KOTOPbIE, OJHAKO,
UMEIOT HeOOoNbIINe pa3Mepbl W SBISIOTCS CE30HHBIMH (opMamH, MOpoil — MepeseTKaMH.

Takue dopMbl B X0/€ MNPOTPECCUPYIONIETO TOXOJOJaHUs KIUMara (aKTUUECKH SBISIOTCA
MPeIIECTBEHHUKAMU TOJIMTOHAJIbHO-KMIBHBIX JIBJOB, OTpa)kas CHUTyallUM C MEHEE XOJIOIHBIMU
ycrnoBussMH. OHH, Kak OBbLIO TMOKa3aHO BHIIIE, HIMPOKO IPEACTaBIEHbl Ha paccMaTpuBaeMoit
TeppuTopuu B Kapruuckux (MHUC-3) oTiokeHHsX 1o BCel MX TOJIIE, pacoJiarasch mpu 3TOM Ha
pazHoil riyOuHEe U Hepenko oOpa3ys B O3TOM ToJIIe MHOTOSPYCHblE cHUCTeMbl. Pa3mepbl
Y TIOJIO)KEHUE H3HAYAIbHO-TPYHTOBBIX KW, M3YYCHHBIX aBTOpaMH HACTOSIIEH CTAaTbH, BIIOJIHE
COOTBETCTBYIOT MPEAINOIaraéMbIM KIIMHOBUAHBIM CTPYKTYpaM, OTOOpPaKeHHBIM Ha PUCYHKE 7.

3akJIroueHune

B penoM ¢ no3unui najeo’KOJIOTMHM OYEBUIHO, YTO HAa IPOCTPAHCTBE CeBepa 3amaJHoi
CubupH MOJUTOHAIBHO-XKWUJIbHBIE JIbABI U KPHUOTUIPOMOP(HBIE IMOYBBI B KPHOXPOHBI ObUIM
TUNUYHBIMU SIBICHUSIMU, MOJTBEPXKAAIOUIMMU BHEJEJIHUKOBOE PA3BUTHE PETMOHA B YCIOBMSIX,
OMM3KUX K TeM, uyTo uMenu mecto Bo BpemMsa MUC-3 u MUC-2. OHu MHAMLIMPYIOT 3KOCHCTEMBI
TYHJPOBOTO WU TYHAPOBO-CTEIHOIO 0OJMKA, YTO MOJKPEIUIIETCS JAHHBIMH CIIOPOBO-IBLIBIIEBOTO
aHayin3a. PazMenieHne Ha 3TOM IIPOCTPAHCTBE B KBAPTEPE JIEAHUKOBOTO IIUTA WM CYIIEPXOJIOIHON
U TUIEpapuHON IYCTBIHH, C A€(OUIIUTOM IOYBEHHOW BJIarM B CE30HHO-TAJOM CJO€ M BechbMa
cJ1abbIM pa3BUTHEM PACTUTENILHOTO OKPOBA, MPEACTABIISIETCS HEPEATbHBIM.

ABTOpBI TaHHON CTaTbU CUUTAIOT, YTO MpeUlaraeéMblii ClieHapuii MOXKET OBITh CHpPaBEIJIUB U
st 0oJjiee paHHMX KPHOXPOHOB CPETHEro M HIDKHEro IuieiicroneHa. Ha ouepeau — mouck Gosee
JPEBHUX NAJIECOIKOJIOTUYECKUX JIETONMMCEH, OXBATBHIBAIOIIMX ATH KPHOXPOHBI; aBTOPHI I0JIAraror,
YTO M B HUX UCKOTIaeMble KPUOTEHHBIE U MeJ0TE€HHbIE 0OBEKThI OYAyT UMETh KIIIOUEBOE 3HAUEHHE.
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Qunancuposanue. PaboTa BBINIONHEHA TMpU (PUHAHCOBOM MOAJEPKKE MO TOC3aJaHHIM
Ne 121041600042-7 Wucturyra kpuochepsr 3emmmu CO PAH «U3yuenuwe QopmupoBanus,
CTPYKTYpbl, HW3MEHYMBOCTH ¥ TIPOTHO3MPOBAHHE COCTOSIHUS KpHOC(Eephl, B TOM YHUCIE
MHOTOJIETHEMEP3JIBIX TOJI[ W KPUOTeHHBIX JaHmamagToBy, Ne 121042000078-9 TromeHckoro
Hayuynoro nentpa CO PAH «Pa3paboTka MeTOHOJOTMYECKUX OCHOB I MEXIUCIUTUTMHAPHBIX
WCCIIEIOBaHUI POJIM KpHOC(hephl B 3BOJIIONNHN BEIIECTBEHHO-PHEPTeTHYECKIX B3aUMOJICHCTBUN Ha
MOBEPXHOCTH 3€MJIM, MEXaHH3Max >XU3HeoOecreueHus: B Onocepe M IKOJOTMYECKHX aCIEeKTax
KHU3HEIEATSIPHOCTH 4YenoBeka. OIEeHKa W MPOTHO3 H3MEHEHHs] KPHOTEHHBIX JIaHAMAPTOB W
sKOCcHCTEM ceBepa 3amagHoit CHOMpHU MOJ BIMSHUEM MPHPOTHBIX M aHTPOTIOTEHHBIX (aKTOPOBY,
u Ne 0284-2021-0003 Unctutyra reoxumun uMm. A.Il. Bunorpanosa CO PAH «IIpocTtpancTBeHHO-
BpeMEHHasi U3MEHYMBOCTh 3KOCHCTEM M KinMara Bocrouynoit Cubupu B mo3gHeM IuieicToleHe-
TOJIOLICHEY.
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There are presented materials in respect to the Quaternary paleocryological, paleosoil and
paleobotanic development of the area in the north of the West-Siberian Plain. Data demonstrating
wide distribution of polygonal-wedge structures in the region are elucidated. The structures represent
polygonal ice wedge pseudomorphs and initially ground wedges. The first developed in the terminal
phase of the Pleistocene in the end of MIS-2, and are the successors of the epigenetic polygonal ice
wedges which cut the Karga, MIS-3, alluvial thickness, whereas the second formed in the
syncryogenetic alluvial deposits in the course of MIS-3. Redeposited material of cryohydromorphic
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paleosols has been revealed in the filling of the pseudomorphs; fragments of humus horizon are
included — they are used for '“C-dating. Spore-pollen spectrum in that filling shows prevalence of
boggy tundra and tundra-steppe vegetation. The set of obtained data casts doubt on hypothesis of
prevalence of cold deserts and ice sheets in the study area and shows existence of developed vegetable
cover at a background of sufficient and, in places, superfluous moistening. It occurs on account of
close position of the permafrost roof. Also the conclusion in respect to non-glaciated development of
the region in the cryochrons, which are similar to MIS-2, is concluded.

Key words: permafrost, paleocryogenesis, polygonal-wedge structures, paleoecology of West Siberia,
spore-pollen spectra, Pleistocene paleosols, polygonal ice wedge pseudomorphs.
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In this article we present the materials in respect to the Quaternary paleocryological, paleosols and
paleobotanic development in the north of the West Siberian Plain. Data demonstrating wide
distribution of polygonal-wedge structures in the region are elucidated. The structures represent
polygonal ice wedge pseudomorphs and initially ground wedges. The former developed in the
terminal phase of the Pleistocene in the end of marine isotope stage! 2 (MIS-2), and are the
successors of the epigenetic polygonal ice wedges which cut the Karginian (MIS-3) alluvial mass,
whereas the second formed in the syncryogenetic alluvial deposits in the course of MIS-3.
Redeposited material of cryohydromorphic paleosols has been revealed in the filling of the
pseudomorphs; fragments of humus horizon are included — they are used for '*C-dating. Spore-
pollen spectrum in that filling shows prevalence of boggy tundra and tundra-steppe vegetation. The
set of obtained data casts doubt on hypothesis of prevalence of cold deserts and ice sheets in the
study area and shows existence of developed vegetable cover at a background of sufficient and, in
places, superfluous moistening. It occurs on account of close position of the permafrost roof.
Also the inference in respect to non-glaciated development of the region in the cryochrons, which
are similar to MIS-2, is concluded.

Keywords: permafrost, paleocryogenesis, polygonal-wedge structures, paleoecology of West Siberia,
spore-pollen spectra, Pleistocene paleosols, polygonal ice wedge pseudomorphs.
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Various kinds of cold environment with the developing permafrost and other related
phenomena become the main paleoecological markers of the Quatekrnary in the north

! Marine isotope stages (oxygen isotope stages) or MIS are alternating warm and cold stages in the history of the
planet’s climate that reflect temperature changes. They are classified by the content of oxygen isotope and obtained
from deep-sea cores. MIS-2 (Fig. 2) corresponds to the cold stage at about ~27-12 thousand years ago; MIS-3
corresponds to the warm stage at about ~60-27 thousand years ago; MIS-1 corresponds to the warm stage in the interval
from 12 thousand years ago to the present days. The stages from MIS-1 to MIS-5 ae parts of the last ~100 thousand
years climate cycle, while MIS-6 corresponds to the time period ~185-125 thousand years ago (Fig. 2), reflecting the
events of the previous ~100 thousand years climate cycle (Editor’s note).
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of West Siberia. This is determined by the specific formation of the natural environment of this
region (Sheinkman et al., 2020). The traces of these phenomena can be reliable indicators for the
ecosystems that formed in this region at different points of the Quaternary. Therefore, the analysis
of paleocryogenic indicators is especially important for the environmental reconstruction of the last
cold time of the Pleistocene, which corresponds to the marine isotope stage 2 (MIS). In recent
decades the borders of the ice sheets that formed in that time have been revised and it is generally
believed now that the north of the West Siberian Plain had no ice sheets at all. This belief is shown
in a number of generalized paleogeographic maps (Velichko et al., 2011; Svendsen et al., 2014).
The present authors explain the absence of glacial cover in the region and the dominance of deep
freezing in the rocks for the entire Quaternary (Sheinkman et al., 2017, 2020). There is also a
question concerning the past of the ecosystems in that cold, continental and ice-free region, since
the opinions differ a lot. For example, some authors (Velichko et al., 2011; Zykina et al., 2017)
suggested that the said period had the same scenarios with the Antarctic deserts, with extremely
cryoarid conditions. Therefore, it is discussed what type of cryogenesis was natural for the area. Our
analysis showed the improbability of extreme phenomena related to cold deserts or glacial sheets in
the said region. We made these conclusions by giving the dominant properties to the subordinate
elements of cryogenic systems, instead of the main elements, and we discuss them further below.

Materials and Methods

When talking about the north of Siberia, we usually mean the area located north of the middle
course of the Ob’ River which oriented in the latitudinal direction (Fig. 1). The results of our
research explore the events of MIS-3 — MIS-1 (Fig. 2). However, since the depth and volume of the
main cryochrons and thermochrons? on the paleoclimatic scales of the Quaternary were similar, and
since they were approximately the same during MIS-1 — MIS-6 (Lisiecki, Raymo, 2005), then our
results can be used as a reference basis for assessing the events of the entire Quaternary, whereas
the objects of the research are paleocryogenic structures and pedosediments.

In the studied area we revealed the wide development of polygonal wedge structures (a very
informative indicator of the past permafrost zone) and their connection to the cryohydromorphic
buried paleosol soils that were naturally present in the region and are discovered there for the first
time. During cryochrons these soils were zonal and distributed over the area (Sheinkman et al., 2016,
2021; Sedov et al., 2022), which was impossible in the conditions of cold desert. Moreover, we found
out that polygonal ice wedge pseudomorphs were widely developed there and they succeed the
polygonal ice wedges, fed by thawing water, which is absent in the hyperarid conditions of cold
deserts. In our case, the indicative properties of buried soils and pseudomorphs succeeding the
polygonal ice wedges clearly demonstrated that cryoarid conditions with a low-temperature
permafrost zone did, in fact, exist during the cryochrons. However, in addition to a long and cold
winter with scarce snow, their main features was a warm, albeit short summer, which determined the
well-defined seasonally thawing layer and the feeding of polygonal ice wedges achieved through
thawing and rainfall, even when their amount was limited.

The buried Pleistocene soils in the studied region have not been studied enough. Besides,
whenever the formation of ice sheets was considered as the basis for the development of nature in
the past, no search for relicts of buried soils was carried out, because the mere existence of such
soils under the ice sheets was negated. Another issue is that the cryohydromorphic buried soils,
which should naturally form under cryochron conditions (Goryachkin et al., 2019), are rarely found

2 Cryochron and thermochron are time intervals in the climate history that correspond to major cold and warm climate
stages, which, in their turn, correspond to glaciations and interglacial periods. Usually they are distinguished when
interpreting the events of the Quaternary Period (Editor’s note).
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in this region in their original form, instead manifesting themselves as reduced relics. Meanwhile,
their representative form is preserved as the redeposited pedodeposits in the pseudomorphs filling
along the polygonal ice wedges. In many cases, however, the redeposited soils contain fragments of
humus horizons with enough organic matter to perform radiocarbon dating. Moreover, we were able
to obtain a number of representative spore-pollen spectra from pseudomorphs fillings.

Fig. 1. Schematic map of the north part of West Siberia.
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Fig. 2. Paleogeographical records for the second half of the Pleistocene (Lisiecki, Raymo, 2005);
cryochrons and thermochrons in the end of the Pleistocene are marked with red circles.

Results and Discussion

Below we discuss the mentioned phenomena, using the representative objects of the lower
reaches of the Nadym River. On its left-hand bank, where it meets the Kheygiyakha River, there is
a quarry with a wide range of paleocryogenic, pedogenic, and postcryogenic formations (Fig. 3).
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There the river cuts into the plain adjacent to the Gulf of Ob, forming 15-20 m terraces of the
second above the floodplain terrace category, when the water level is about 10 m. The quarry
exposes the sand body of one terrace that has formed in the second half of MIS-3, while being
dissected by polygonal ice wedges during MIS-2 (Sheinkman et al., 2022; Sedov et al., 2022).

However, different authors (Zykina et al., 2017; Sheinkman, Melnikov, 2019) interpret the
structure of deposits exposed in the quarry wall in different ways, because in some models the
input elements that are used as the dominant ones are not dominant at all. And this is
unacceptable for their interaction.

This terrace is covered by an active dune (Fig. 3). Earlier A.A. Velichko et al. (2011)
suggested that this area was the cold desert with active aeolian processes that formed in the
MIS-2 cryochron in the north of West Siberia. This was substantiated by the eolian traces that
the authors (Velichko et al., 2011) had found in the sands under the Holocene peat lands
However, this is a local phenomenon common for alluviums without the dominance of desert
ecosystems in many areas of the low-temperature permafrost zone (Galanin, 2021). After a
morphoscopic analysis of quartz grains in the MIS-2 deposits, we revealed (V. Sheinkman et
al., 2022) that suggested eolian participation as well, however, not of a prevailing kind. The
sedimentation process had cryogenic, wind, and fluvial impacts. The watercourses under the
MIS-2 conditions, i.e. during the cold and dry cryochron, were not covered with ice in summer,
feeding on the thawing snow and rain waters, while the upper horizon of the frozen mass had a
seasonally thawing layer in it.

However, V.S. Zykina et al. (2017) emphasized the development of the cold desert in the region
during the MIS-2 by wrongfully (from the standpoint of paleocryological development) giving the
dominant role to the sub-elements of their model. The dune, mentioned by V.S. Zykina (Fig. 3), is
recognized as a factor for the active material movement specifically under the conditions of a cold
desert, while being a young form that sprung up on the site of a burnt forest and partially covered a
well-developed Podzol that indicated the occurrence of taiga ecosystems (Sheinkman,
Melnikov, 2019). The authors (Zykina et al., 2017) also classify the polygonal wedges as primary
sandy wedges, the ones that indicate the extremely cold and dry conditions. However, their
designation was based only on the individual external features of the polygonal structures, such as
the small height, narrowness and sandy or sometimes streaky filling, whereas the main features that
signify the development of polygonal ice wedges in the low-temperature of permafrost zone with
active thawing water, were not discussed at all.

The first and foremost feature in our case is the forming the cryohydromorphic buried soils with a
basis on the bottom of the former seasonally thawing layer between the polygonal wedge structures
conjugated with the framing of the polygonal ice-wedge pseudomorps (Sheinkman et al., 2022; Sedov et
al., 2022). At the same time V.S. Zykina et al. (2017) suggested to use the hyperarid and supercold
region of the Dry Valleys of Antarctica as an analogue of the regional development model. The Dry
Valleys are a unique place in the south of Antarctica, with extremely low annual air temperatures and
absence of atmospheric precipitation, the conditions that prevent thawing of permafrost; therefore their
its roof'is leveled with the day surface (Abramov et al., 2011). Such occurrences would be impossible in
the past of the studied area.

The clearing of the quarry revealed that some of the polygonal wedge structures (Fig. 3)
were narrow, but all of them radically differed from the primary sand wedges veins, which were first
described in Antarctica as sand wedges embedded in coarse-grained deposits (Pewe, 1953). The
height of the largest structures in our case was 2-2.5 m, with the width at the top reaching 1.5 m; their
contours were conjugated with the base of the cryohydromorphic buried soil, therefore showing the
previous level of the seasonally thawing layer. The relics of these soils were clearly noticeable 1 m
below the day surface as a bluish, several centimeters thick horizon, with a brown border below and
rich with humus.
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Fig. 3. Stripping quarry wall on the left-hand bank of the Nadym River near the mouth of the Kheigyiakha River (photo from V.S. Sheinkman’s
archive). Legend: 1 — remains of a burnt forest, 2 — current Podzol and its pockets along the pseudomorphs axis on the polygonal ice wedges, 3 — sand
dune, 4 — base of the relic cryohydromorphic soil, 5 — outlines of polygonal ice wedge pseudomorphs, 6 — buried initially ground wedges, 7 — traces of
layers being squeezed, 8 — polygonal ice wedge pseudomorphs, with pedosediments in their filling.
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The development of these soils is reflected on the matrix of permafrost rocks, where the freezing
deposits would stabilize, switching from the process of floodplain accumulation to the state of a stable
terrace (Sedov et al., 2022).

The signs of a former, well-pronounced seasonally thawing layer are emphasized by
cryohydromorphic soil, indicating the impact of thawed waters that soak the upper alluvium layers
and penetrate the cracks, thereby confirming that the polygonal wedge structures are, indeed, the
polygonal ice wedge pseudomorphs. According to N.N. Romanovsky (1977), they preserve the
outlines of former polygonal ice wedges in the deposits with low ice saturation, which is true for our
case as well.

Figure 3 shows that the pseudomorphs are of a distinguished triangle shape, narrow in their
middle and bottom, wider at the top, squeezed upwards and outwards where they touch the
surrounding sediment rock, with the slightly smoothed ridges above the heads of the veins. This is a
typical image of the polygonal ice wedge development under the stabilization of the day surface
they cut through (Popov et al.,, 1985). It also implies their epigenetic nature, while the streaky
structure of pseudomorphs can be explained by the specific ways of their development.

Cryohydromorphic soils that are partially reduced by the illuvial horizon of the surface Podzol
above (Fig. 3) can be clearly seen in the filling of the pseudomorphs in the form of frozen buried
pedosediments that slid down from the space between the wedges, together with the sedimentary
rocks, along the walls of thawing polygonal ice wedges. This explains the well-pronounced
subvertical streaks in the structure of the pseudomorphs which, in our opinion, was caused in the
past by the structures, similar to polygonal sand-ice wedges, currently common in the north Yakutia
and described as sandy-icy wedges by A. Yu. Derevyagin et al. (2010). The outlines of the
precursors of the pseudomorphs along these structures are preserved even better and have a more
pronounced streaky structure.

We analyzed the humus filling of the pseudomorphs and carried out '*C-dating. The results
showed that the pseudomorphs began to fill during the terminal phase of the Pleistocene, i.e. 15-16
thousand years ago, during an early manifestation of climate warming at the end of the MIS-2
cryochron, but with the permafrost still present (Sedov et al., 2022). The polygonal ice wedges require
the permafrost conditions with ground temperatures from —5°C to —6°C for their development of in
the sands (Romanovsky, 1977). When the temperatures become higher, but remained negative in the
permafrost, the ice substance of polygonal wedges and sand-ice wedges began to thaw, allowing the
fragments of cryohydromorphic soil and sedimentary rock to slide down the walls of the wedge and
freeze along them, layer by layer.

Figure 3 shows other wedge structures, located at different depths much closer to each other and
reaching up to 1 m. The bottom layers of the surrounding rock curl downwards, gentle at the top and
then smoothly merging with the horizontal deposits above. These features mean there are initially
ground wedges forming in the active layer (Romanovsky, 1977). They indicate that the ground wedge
deposits of the MIS-3 were frozen, while the temperature was higher than the level required for the
development of polygonal ice wedges, and therefore the deposits accumulated under conditions of an
unstabilized terrace surface, turning into syncryogenic formations. By the moment the
cryohydromorphic soil started to form (during MIS-2), the surface of this sedimentary body had already
stabilized (otherwise the soil would not have formed) and acquired some epigenetic formations of
polygonal ice wedges that cut through and thawed at the end of MIS-2 to be replaced by pedodeposits,
or the derivatives of cryohydromorphic soil. By the Middle Holocene a significant part of the frozen
mass thawed, as evidenced by well-pronounced Podzols in its top part. According to V.O. Targulyan
(1971), they are distinguished by their development under conditions of good aeration and free drainage,
which means that they were formed only after the sedimentary rocks had almost thawed and the former
permafrost aquiclude had disappeared, fixed by the base of cryohydromorphic buried soils before that.
A series of radiocarbon dating ('*C) carried out for the humus substance of these Podzols proves as well
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that it happened in the Middle Holocene (Sedov et al., 2022; Sheinkman et al., 2022); some of the
radiocarbon dating ('*C) results are shown in Figures 4 and 5.

A clearer situation was observed in the lower reaches of the Nadym River, 5 km north of the
Pangody Village, where the Tyyakha River flows into the Pravaya Khetta River (the right-hand tributary
of the Nadym River), creating a 10-meter terrace (Fig. 4). The terrace is composed of Karginian (MIS-
3) alluvium, which was confirmed by a series of radiocarbon dating (**C), one of which is shown in
Figure 4-B. The terrace is dissected by a network of MIS-2 pseudomorphs formed along the polygonal
ice wedges (Fig. 4-A, which is better seen on the cleared quarry wall a few hundred meters from the
terrace edge (Fig. 5). Those pseudomorphs were quite large, of various shapes, up to 4 m high and 3
m wide. Their filling was grayish as well, with a brown border between them and the
cryohydromorphic soil above. Aside from polygonal ice wedges, pseudomorphs we found the
initially ground wedges buried at different levels, which confirms for some time the MIS-3 deposits
were freezing under the high-temperature permafrost conditions or, at least, at the temperature
higher than the threshold required for formation of polygonal ice wedges.

Similar observations were made on the opposite, eastern flank of the plain that adjoins the
Siberian Uval from the north; namely, in the basin of the upper Taz River, in the wright-hand bank of
the Pyulky River. These pseudomorphs are large (Fig. 6), stretched along the former Sartanian
(MIS-2) epigenetic polygonal ice wedges and created in the upper part of the thickness of alluvial
deposits, the age of which is 30-45 thousand years old according to radiocarbon dating (**C). Similar
to the previous cases, the dating determined the Karginian age (MIS-3) for this mass as well. The
Sartanian age (MIS-2) of the polygonal ice wedges that cut through them was determined on the
basis of the radiocarbon dating (**C) carried out for the filling material of pseudomorphs that inherit
these ices; according to it, the range is 10-13 thousand years ago (Fig. 6).We collected unique
paleobotanical materials from this profile (Sedov et al., 2022), and even though only 4 samples
contained spore-pollen spectra, in which the calculated number of pollen grains and spores
exceeded 100 pieces (from 106 to 502), the reasonable interpretation was made nevertheless.

Sample 1 (Fig. 6) was taken from the surface, recently formed Late Holocene deposits. The
composition of its spore-pollen spectrum shows the prevailing forest vegetation, which was formed
by spruce-cedar forests with a predominance of Siberian spruce (Picea obovata®), Siberian pine
(Pinus sibirica), as well as participation of Scots pine (Pinus sylvestris) and tall birch (Betula alba),
and sometimes with Siberian fir (4bies sibirica). The shrub communities were formed by shrubby
birch (Betula nana) and alder (4lnus alnobetula). The forb-shrub layer in the spore-pollen spectrum
is represented by the rare encounters of heather (Ericaceae) and the small amount of anemogamous
forbs, such as sagebrush (Artemisia spp.), as well as goosefoot (Chenopodiaceae). These data
matches the vegetation structure of the modern middle taiga ecosystem of this territory.

Sample 2 was collected from the filling of the largest pseudomorphs formed along the
polygonal ice wedges (Fig. 6). It characterizes the thin forest stand, presumably, of the forest-tundra
landscape, with patches of spruce, birch, alder and willow. The dominant species are the ones
common for the waterlogged wetland landscapes, i.e. horsetail-sphagnum moss-sedge forb-shrubby
tundra, including the pollen samples of Alnus alnobetula, Salix spp., Poaceae, Cyperaceae,
Polemonium sp., Polygonaceae ind. and Polygonum bistorta. Additionally, club moss (Huperzia
arctica (Tolm.) Sipl. (=H. petrovii Sipl)) and Meesia mosses are very abundant there,
characterizing the development of tundra vegetation and lowland sedge bogs. It is possible that
Poacea could also be present in forb tundras and steppe areas. The diversity of forbs which
currently form the steppe vegetation in the area and which are present in the pollen samples,
indicate the significant development of steppe associations: Artemisia spp., Chenopodiaceae,
Asteraceae, Caryophyllaceae, Onagraceae, Fabaceae and Polygonum bistorta.

® The Latin species, genera and families are provided according to The World Flora Online (WFO, 2022).
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Fig. 4. Stripping wall of the terrace at the wright-hand bank of the Tyiakha River (photo from V.S. Sheinkman’s archive). Legend: 1 — base of the relic
cryohydromorphic soil, 2 — current Podzol, 3 — outlines of polygonal ice wedges pseudomorphs of different generations.
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Fig. 5. Stripped quarry wall near the Tyiakha River (photo from V.S. Sheinkman’s archive). Legend: 1 — surface Podzol and its pockets over the
polygonal ice wedge pseudomorphs, 2 — traces of layers being squeezed, 3 — base of the relic cryohydromorphic soil between the polygonal ice wedge
pseudomorphs, 4 — borders of the polygonal ice wedge pseudomorphs, 5 — body of the polygonal ice wedge pseudomorphs, 6 — buried initially ground
wedges.
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Fig. 6. Pyulky object (photo from V.S. Sheinkman’s archive). Legend: 1-4 — sample sites for spore-
pollen analysis, 5 —modern soil, 6 — outlines of polygonal ice wedge pseudomorphs of different
generations, 7 — base of the relic cryohydromorphic soil between polygonal ice wedge
pseudomorphs, 8 — inclusions of organic detritus, 9 — Karginian buried soils of different generations,
10 — buried initially ground wedges.

Therefore, when this sample was prepared the vegetation was mosaic due to a mix of forest-tundra,
tundra, steppe (possibly, of slope kind) types.

In the lower part of the alluvial terrace sequence at the Pyulki object we detected two layers
enriched in organic detritus. We suppose they are incipient syn-sedimentary alluvial paleosols. We
found those two paleosols in the alluvial deposits of this outcrop, located 60 cm and 150 cm above
the water surface of the river (Fig. 6). According to radiocarbon dating (!*C) of the humus substance
taken from these buried soils, they belong to the Karginian period (MIS-3). With the syncryogenic
accumulation of alluvium in the background, these buried soils experienced noticeable that their
formation, while the alluvium surface stabilized within the floodplain for some time from one flood
to another. This process ensured the accumulation of spores and pollen in the soils composition,
which now reflects the nature of the landscapes. We obtained the samples for spore-pollen analysis
from the buried soils as well.
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The amount of forb pollen in the general composition of the spore-pollen spectrum that was
acquired from the Sample 4 (Fig. 4), at the bottom of the profile or 60 cm above the water edge, is
slightly higher than the amount of tree species. The composition of tree pollen implies that the local
forest vegetation was formed mainly by spruce and birch. A noticeable content of Pinus sylvestris
indicates that it was present in the warm, relatively dry areas, the grass cover of which consisted of
modern steppes, such as Artemisia spp., Poacea, Chenopodiaceae and Caryophyllaceae.
Meanwhile, wet sphagnum-sedge groups were very limited.

Sample 3 was collected higher on the profile, from another buried soil, 150 cm above the water
edge (Fig. 6). Its spore-pollen spectrum is dominated with forbs, while the amount of trees is less
significant. Similar to the previous sample, acquired 1 m lower, the composition of tree pollen
suggests that patches of local forest vegetation were formed by Picea obovata and Betula alba. The
amount of Pinus sylvestris pollen here is half as much in this sample, which means either its
reduced participation in the local vegetation or the fact that its border started to move southward,
indicating the beginning of permafrost. The increased amount of modern tundra shrubs pollen
(Betula nana, Alnus alnobetula, Salix spp.) signifies an expansion of their range near the profile.
Additionally, the role of humid, water-logged sphagnum-sedge groups increased. The high share of
pollen from plants of steppe and/or disturbed habitats suggests the presence of relatively dry areas
that used to warm up during summer and had species from modern steppes in their herbaceous
cover, such as Artemisia spp., Asteraceae, Chenopodiaceae, Caryophyllaceae and Onagraceae.

Generally speaking, the spore-pollen spectra in the deposits of MIS-3 and late MIS-2 are
relatively similar and reflect the nature of landscapes with permafrost rocks that existed at
temperatures above those required for polygonal ice wedges formation. A slightly increased
temperature drop took place in this territory during the first half of MIS-3, which was recorded by
the spore-pollen spectrum from the Sample 4. It is an indirect evidence of a gradual transition from
cold MIS-4 to warm MIS-3 (Fig. 2).

Either way, the spore-pollen spectra and the nature of the polygonal vein structures show that in
the Karginian period (MIS-3) the landscapes had not yet acquired those features favorable for the
development of polygonal ice wedges and the temperatures had not yet passed the value threshold
required for polygonal formations. At that period only easily traced layers of initially ground veins
(Fig. 3-6), the precursors of polygonal ice wedges, were forming in the alluvial mass during the
progressive climate cooling. The temperature of rocks formations increased and exceeded the
threshold for polygonal ice wedges formation in the terminal phase of the Pleistocene, i.e. at the end
of MIS-2, when the polygonal ice, common for the cold Sartanian period (MIS-2), were thawing
and getting replaced by pseudomorphs underneath.

In this regard, it is interesting to learn about the data from the recently published work by
E.A. Slagoda et al. (2022), who described a core of small diameter (5 cm) taken from a 9-meter-
deep well in the alluvial deposits in the lower reaches of the interfluve of the Pur and Taz Rivers,
near the bank of the Taz Estuary. Judging by the data of this research (Slagoda et al., 2022),
the samples of plant detritus were taken at a depth of 5.2 m and 7.7 m. The following radiocarbon
dating (1*C), same as our research, determined the Karginian age (MIS-3) of the deposits, or rather
their belonging to the first half of the Karginian period (Fig. 7). Moreover, the value of this
radiocarbon dating ('*C) turned out to be very close to the age that we determined for the Sample 4
(Fig. 6) and the nearby profiles.

Both samples of plant detritus (Fig. 7) had Drepanocladus spp. mosses which are common in
coniferous and mixed forests, shrub thickets, on rocks and boulders with the layer of humus and
fine soil, on rotten trunks, stumps, deadwood, trees and protruding roots; and are sometimes found
on moist humus soil. These are widespread species of arctic deserts, tundras and forests that require
moist habitats. The mosses of the genus Calliergon spp. that were found at a depth of 7.7 m grow in
sphagnum bogs or separately, and are also common for the waterlogged habitats.
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Brachythecium spp. mosses, presented there as well, are common in the Arctic, often found in
willow thickets and are widespread even today, for example, in Yakutia, where they grow on soil
and rocky outcrops in alder thickets and thin larch forests, once again preferring wet habitats. In
other words, these mosses choose cold and wet bogs, river floodplains and wet soils, characterizing
cool and humid climatic conditions, which is consistent with the aforementioned characteristics of
spore-pollen spectra from Karginian deposits (MIS-3).
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Fig. 7. Core depiction of 9-meter-deep borehole at the interfluve of the lower reaches of the Pur and
Taz Rivers (After Slagoda et al., 2022, with additions made by the authors of this article).

On the other hand, E.A. Slagoda et al. (2022), using individual indirect data obtained from the
core of small diameter (5 cm), made an assumption about the possible fixation of two layers of
wedge structures (Fig. 7), determined as pseudomorphs along the former polygonal ice wedges.
However, polygonal ice wedges are specific for the low-temperature permafrost zone. According to
N.N. Romanovsky (1977), such wedgesy form in sands, as noted above, when the temperatures of
the permafrost rocks are from —5°C to —6°C, and are typical in the studied region only for the
Sartanian cryochron (MIS-2) instead of the Karginian thermochron (MIS-3). As evidenced by
paleobotanical data and paleoclimatic records, MIS-3 was enough cold, but not so cold for the low-
temperature permafrost zone to form and ensure the formation of polygonal ice wedges in the sands.
The development of a cryolithozone with these indicators is not consistent with the cryolithogenic
conditions of the Karginian time (MIS-3). Besides, individual indirect data obtained from small-
diameter cores are not enough to reconstruct the polygonal ice wedges. We believe that for this the
representative, fully represented structures are required, reflected in the deposit structure of the
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profiles, i.e. similar to the method described above in this article.

As for the reconstruction of the wedge structures mentioned by E.A. Slagoda et al. (2022),
it would be more plausible to assume that they formed as the initially ground wedges. Those ground
wedges are the same wedge structures of the same genesis as polygonal ice wedges, forming along
the polygons of frost-shattered cracks, they are also accompanied by the development of ice
wedges, which, however, are small and seasonal only, although sometimes lasting until the next
season. Over the course of a progressively climate cooling, these forms play the role of the
precursors of the polygonal ice wedges, reflecting the instances of less cold conditions. As shown
above, they are widely common in the study area in the Karginian deposits (MIS-3) throughout the
entire frozen mass, located at different depths and often forming complex many-tier systems. The
location and dimension of the initially ground wedges that we studied match the assumed wedge
structures in Figure 7.

Conclusions

From the paleoecological point of view it is obvious that the polygonal ice wedges and
cryohydromorphic soils were a typical phenomenon during the Quaternary cryochrons in the north
of West Siberia, which confirms the non-glaciated development of this region under conditions that
were close to those during MIS-3 and MIS-2. They indicate ecosystems of tundra or tundra-steppe,
which, in its turn, can be supported by the data obtained from the spore-pollen analysis. Considering
the shortage of soil moisture in the seasonally thawing layer and the extremely weak vegetation
cover, the existence of a glacial sheet or a supercold and hyperarid desert in the Quaternary in this
area seems impossible.

The authors of this article think that the described scenario may also be suitable for earlier
cryochrons of the Middle and Early Pleistocene. Therefore, in the future it will be necessary to look
for older paleoecological records that cover said cryochrons, since we believe that cryogenic and
pedogenic fossils found in them will be of key importance.
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