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Kervicyckmii ([ xyHrapckuii) Anatay — oOIIMpHAs TOpHAs CTpaHa, PACIIONIOKEHHAs! Ha IOTO-BOCTOKE
Kazaxcrana, B morpaHn4HON MOJI0CE MEXKYy Ka3aXCTaHCKO-CpeTHEa3naTCKUMH MyCThIHAME TypaHa u
LEHTPAJIBHO-a3UaTCKUMHU IYCThIHSIMH JIKyHrapuu. TeppuTopusl OTJIMYAETCS HEOJHOPOAHOCTHIO
PACTHTENHHOTO W MOYBEHHOTO MOKPOBA, OOYCIOBIEHHONH MHOr0oOpa3neM YyCIOBUN (OPMHpPOBAHUSL.
I'maBHBI MaccUB COCTOMT U3 JIBYX INapajUIeIbHBIX MAaKPOCKJIOHOB: CEBEPHOI'O U FOKHOI'O, KOTOpHIE
OTIINYAIOTCS CTPYKTYpPOH BBICOTHOM MOSCHOCTH. OCOOBINi MHTEpPEC K W3YUCHHIO BBICOTHO-TIOSICHOM
muddepeHaiid  CeBEPHOIO MAaKpPOCKJIOHa BO3HUK B pPE3yJIbTaTe HAKOIUIGHHS JIOCTATOYHOI'O
(akTHUeCKOro Marepuasia JJsl aHalu3a IPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH IIOYBEHHO-
pacTUTENbHOrO MOKPOBA TOPHOTO XpeOTa U MOIydeHus 0ojiee MOIHOM KapTHHBI BEICOTHOM IOSICHOCTH.
BbizeneHbl BBICOTHBIE 05ICA: BBICOKOTOPHBIN HUBAJIbHO-CKAJIbHBIM MOSIC C MOAMOSICAMU JIEJHUKOB U
CKaj, W KPHOMETPOGUTHBIX IPYIIHMPOBOK, T'OPHO-JIYIOBOW M JIyrOBO-CTCIIHOW aJIbIIUHACKUN I10SIC;
TOPHO-JTYTOBOH U JIYTOBO-CTEIMHOIN CyOaNbIMUHCKUIN TOSC; MOSAC TEMHOXBOHHBIX JIECOB W JYTOB; IOSIC
MEJIKOJIUCTBEHHBIX JIECOB; IIOSC TOPHBIX CTelell ¢ MOoAmosicaMyd JIYTOBBIX, HACTOSIIUX U
OITyCTBIHEHHBIX CTEIEH; MOSAC MPEArOpHBIX MYCThIHb. JIs Ka)I0ro mosica puBeAeHa XapaKTepUCTUKA
PacTUTENHHOIO U IIOYBEHHOI'O IIOKPOBA.

BblsiBeHHBIE 3aKOHOMEPHOCTH BBICOTHOI'O PACHpPEACTIeHUS IOYBEHHO-PACTUTENBHOIO IIOKPOBa
CEBEPHOT0 MaKkpocKiIoHa JKeTbIcycKoro Asnatay MOT'YT ObITh HCIONB30BaHbI A1 IpOOHOr0 OOTaHUKO-
reorpauyeckoro pailOHMPOBaHUS, OLEHKH SKOCUCTEMHOIO Pa3HOOOpa3us U €ro pacnpeneieHus 1o
BBICOTHOMY I'PaIHEHTY, AJIs TOBBILIEHUS 3PPEKTUBHOCTH MPUPOAOOXPAHHBIX MEPONPUSATHIA B IEPHOL
W3MEHEHUS KJIMMaTa M OLEHKH Yrpo3, BO3HHKAIOIIMX B PE3y/lbTaTe AHTPOIOICHHBIX M HPUPOTHBIX
BO3JCHCTBHUI.

Kurouegvie cnosa: BeicOTHBIN Tosic, JXKerbicyckuit (xyHrapckuii) AnaTtay, OYBBI, PaCTUTENHFHOCTS,
CEBEPHBIA MaKpOCKJIOH.

DOI: 10.24411/2542-2006-2021-10082
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6 BBICOTHO-ITOACHASA JUODPEPEHIINALINA ...

Kervicyckuit ([xynrapckuil) Anartay mnpeacTaBisieT coOOW psii TOPHBIX MAacCHBOB U
MEXTOpPHBIX BIAJWH, BBITAHYTHIX B CYOIIMPOTHOM HampaBieHuH (puc. 1). YcinoBHOW rpaHuiei
MEXAY CEBEPHbIM M HOKHBIM MaKpOCKJIOHAMM SBJIAETCS BBICOKOIOpHas BHAJAMHA, B KOTOpOM
nporekaor peku Kokcy (Kazaxcran) um boporana (Kuraii; I'Bo3meukuii, Muxaitnos, 1978;
Pecnyonuka Kazaxcras ..., 2006).

Puc. 1. Kaprocxema paitoHa uccie1oBaHu.

CeBepHBIE MAaKpPOCKJIIOH BKJIIOYAeT OONIMH CEBEpPHBIM M 3alajgHblii CKJIOH Xpedra ¢
nepudepudeckuMu oTporaMu. Ha ceBepHOM CKJIOHE BBLAETSETCS CUCTeMa XpeOTOB U JIEMpPEeCcCUd,
CTYNEHYaTO MOHKAIOMINXCS K ceBepy. OTHOBPEMEHHO MPOUCXOAUT YMEHBIIICHHE BBICOT K 3arajy.

CumnpHO pacusieHEHHBIH pebed) UMEeeT OTPaHMYEHHOE PACIPOCTPaHEHUE, OOIBIIUM Pa3BUTHEM
MOJIb3YETCSl BBICOKOTOPHBIA CriakeHHbI Tunm penbeda. OH XapakTepusyercss pa3BUTHEM
BBIPOBHEHHBIX IUIATOOOPA3HBIX TMOBEPXHOCTEH, B HHUBAJIBHON 30HE TJISIMANBHBIX, 3aHSATBHIX
JeAHUKaMH ¥ (QUPHOM, HaJ KOTOPBIMH BO3BBIIIAIOTCS CKaJUCThle MWK U TpeOHHU
(Penbed Kazaxcrana, 1991). Hmxke crneayoT ocTaTO4YHO-TIsALMAIbHBIE (MOPEHHBIE) CTYIEHU,
KOTOpbIE MPH CHWKEHUU CIIMBAIOTCA C BHIPOBHEHHBIMH TMOBEPXHOCTSMHU, PA3BUTHIMHU B Tpeeiax
cpenHeropHoro penbeda. CpeaHETOpHBIN penbed XapakTepus3yeTcss HAIMYUEM ABYX OCHOBHBIX
TUTIOB:  CTJIQXEHHOTO, TPEJICTABICHHOTO JAPEBHUMHU TMOBEPXHOCTSMH  BBIPABHUBAHHS, W
KPYTOCKJIOHHOTO, 0Opa30BaHHOTO pPACWICHEHHBIMH CKJIOHAMH TJIYyOOKHX PpEYHBIX JIOJHH.
Ha rpanune cpenHeropHoro mosica pacrojaraercsl Cepus BBITSHYTBIX BIIaJUH, OTPAaHHYEHHBIX C
BHEITHEH CTOPOHBI HHU3KOTOPHBIMH MAacCHBaMH, KOTOpbIe HE 00pa3yloT CIUIOIIHOTO Tosica.
[Tonoca mpearopuii mpeacTaBieHa JPO3UOHHBIMH, 3PO3UOHHO-AKKYMYJISTUBHBIMH XOJMHUCTO-
BOJIHUCTHIMH TMPEATOPHBIMHY, AJUTIOBHAIBLHO-TIPOIOBUATLHBIMHU, JETIOBHAIBLHO-TPOTIOBHATEHBIMHU
HAKJIOHHBIMU TUIOCKUMU TIOJTOPHBIMU paBHUHAMMU.

[TosicHocTh B TOpax TMpOSBISETCS B 3aBUCUMOCTH OT KIMMATUYECKHX, T'EOJOTHMYECKUX U
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oporpaduyeckux 0coOeHHOCTeH ropHOI cucTteMbl. CTPYKTypa BEPTHKAIBHOM MOSICHOCTH MOYBEHHO-
PacTUTEIBHOTO MOKPOBA TEPPUTOPUATIEHO HEOAHOPOIHA, 00J1a1aeT 3HAYNTENHHON N3MEHUYMBOCTHIO U
MHorooOpasueM. Cpenu  (akTOpoOB, ONPEIEISIOMMX BBICOTHBIE TPAHHUIBI  BEPTHUKAIBHBIX
naHmuapTHEIX 30H, OCHOBHYIO pOJIb HIpaeT MpPOCTPAHCTBEHHOE pacrojoKeHhue xpedra
OTHOCHUTEJBHO BJIarOHECYIIMX BO3IYIIHBIX Macc, €ro BBICOTA, peibed) W pacuICHEHHE MECTHOCTH,
9KCIO3UIIMS CKIOHOB, COCTaB I0YBOOOPA3yIOLIUX U MOACTUIAIONINX Opo. B Hanpaienuu ¢ 3anajga
Ha BOCTOK BO3pacTaeT apuJHOCTh TEPPUTOPUH, YTO B COBOKYIHOCTHM C OHOKIMMATHUYECKHMMHU
YCIIOBUSIMU OIPEJIENIAET BapbUPOBAHUE MOSICOB U MOAMOSICOB, @ TAKXKE UX BBICOTHBIX IpaHull. Kpome
TOr0, Ha CKJIOHAX FOXKHBIX AKCIO3UILMI I'PaHMIIbl BBICOTHBIX MOSICOB CABUHYTHI BBEPX IO CPAaBHEHHUIO
C CEBEPHBIMH IKCIIO3UIMSIMU U ONPEENSIOT BapUalliy BBICOTHBIX IPEETIOB.

BoicoTHast 30HaNbHOCTH JAHAIA(TOB B Pa3HBIX YacTSIX TOPHOM CHCTEMbI MpPOSIBISETCS B
3aBUCHUMOCTH OT BIIMSIHUS SKCIO3MIIMM U KPYTU3HBI CKJIOHOB IOp, YTO BBIPAXKAETCA B MPOSIBICHUU
MIPOLIECCOB MHBEPCUU IOYBEHHO-PACTUTENBHOIO MOKPOBa (HapyllIEHHE MOpsIKa pPacHoJIOKEHUS
BBICOTHBIX 30H/TIOSICOB), MUTpallMU (OTKIOHEHUE TPaHULl 30H), MHTep(epeHIMH (BBIKIMHUBAHUS
WM BBINAJICHUS OTJIENbHBIX 30H; 3axapoB, 1934). Ha popMupoBaHne BHICOTHOI MOSICHOCTH BIIMSIET
KOHTHHEHTAJIbHOCTh U KJIMMaTHuecKas (IIUPOTHAs) 30HAIBHOCTb.

KoMIuiekcHbI, CHUCTEMHBI MOJAXOJX B M3YYCHMM 3aKOHOMEPHOCTEH pacHpeleneHus u
(dbopMHUpOBaHMSI  PAaCTUTENIBHOTO TOKpOBAa M  JKOJOTMYECKUX  YCIOBUH  MECTOOOMTaHMMA
(penbed, 3KCTO3ULMS CKJIOHOB, THUI IMOYB) B YCJOBHSIX CEBEPHOr0 MakpockiioHa JKeTbICyckoro
Anaray TpenocTaBiiieT BO3MOXHOCTh HamOoJiee TOYHO OMNPENENUTh BBICOTHO-MOSICHYIO
middepenunanuio. B kauecTBe OCHOBHBIX KPUTEPUEB MPH BBIJEIIEHUU BBICOTHBIX MOSICOB MPHUHST
30HAJIBHBIN TUI PACTUTEIBHOCTH U 30HAIbHBIN THII ITOYB.

[losic onpenensieTcst Kak BBICOTHAS CTYIIEHb B TOPHBIX CTPAHAX, MEJIKOCOIIOYHUKAX, HU3KOTOPBSIX,
XapaKTEPU3YIOIIAACA TOCHOJCTBOM ONPEAEICHHOTO TUMA MOYB M PACTUTENILHOCTU. Kaxkiplid mosic
OTJIMYAETCs OCOOBIM THAPOTEPMHUUECKUM PEXKHMOM C XapaKTEPHBIM MMOKAa3aTeNIeM COOTHOLICHHUS Terlia
U BJard TOpU OTCYTCTBUM €IUHCTBA T'€OJIOTHUYECKOTO CTPOEHHS U TeoMOP(OIOTHYECKHX (OPM.
[Toamosic sBRsieTcsT 4YacThIO TMOsicCa C  OMPEACTICHHON CTPYKTYPOW PACTHTENBHBIX COOOIIECTB
TOCIIOJICTBYIOLIETO TUIA PACTUTEIBHOCTH, MPUYPOUYEHHBIX K Pa3IMYHbIM THUIIAM WU MOATUIIAM IIOYB
(JIaBpenko, 1964). PyOerkamu MOSICOB M TIOATOSICOB CIYKAT TPAHMIIBI BBICOTHOTO PACIPOCTPaHCHHUS
ompeeneHHoro tuna pactutenbHocT (Orypeesa, bouapuukos, 2017) u mous.

CMeHa NoATosiICOB B paCTUTENILHOM IOKPOBE AMATHOCTUPYETCS MO POy MOKa3aTesied CTPOSHUS
pacTUTENBHBIX COOOIIECTB: HAOOp >KU3HEHHBbIX ()OPM BHUIOB; BHJIOBOW COCTaB JIOMHHAHTOB;
COOTHOIIEHUE SKOJIOTUYECKUX TpYyMI BUIOB (Me30(UTOB, KCEpPOPHUTOB M T.I.); COOTHOIICHHE
(UTOLIEHOTUYECKUX TPYII BUJIOB (JIyTOBO-CTEMHBIX, CTEMHBIX U T.I.). B MO4YBeHHOM MOKpPOBE CMeHa
MOSICOB JTMarHOCTHPYETCS M0 M3MEHEHHIO MOP(GOTeHETUUECKUX CBOMCTB MOYB HAa YPOBHE THIIA WU
MOJITUIA, UX TUAPOTEPMHUECKOTO PEXUMA, 0COOEHHOCTH CTPYKTYpPHI TOYBEHHOTO IMOKPOBA.

CaMmble BBICOKME YYacTKH T'peOHEll OCHOBHBIX XpeOTOB HUMEIOT JaHamadT TIsuaIbHO-
HUBAJIbHOW BBICOTHOM 30HBI, KOTOpas Ha CEBEPHOM CKJIOHE pacnonaraercss Bbime 3200-
3300 m n.y.M. BC, a Ha 1oxHOM — BbImE 3500-3800 M (CoxonoB u ap., 1962; ITauukun, 1991;
[Maunkun u gp., 1996, 2016). I'pebHn ocHoBHBIX XpeOTOB JKeThicyckoro Amaray Bbime 2400 M
3aHATHl BBICOKOTOPHBIMM JiyramMM. Ha CKJIIOHax CeBepHOW SKCIO3UIMU Tpeo0safaloT TOpPHO-
JYroBbl€ aJbIHMICKUE U CyOalbIMHUCKHWE MOYBBI, HA OXKHBIX CKJIOHaX — BBICOKOTOPHBIE JIyTOBO-
CTeNHbIE MOYBbl. Ha KpYyTBIX FOKHBIX CKJIOHaX BCTPEYAIOTCS BBICOKOTOPHBIE CTEIHBIE IOYBBI.
B BBICOKOTOpHOH 30HE JIOKAJIBHO OTMEYAIOTCS MHBEPCUOHHBIE SIBJIICHHUS, IIPU KOTOPBIX AJIBIIUHCKHE
MIOYBBI CITYCKAIOTCS B CyOANbIUNUCKUI TOSIC.

B cpenneropbe ¢ ropHOM JIyrOBO-JIECHOM PaCTUTENBHOCTBIO JIyTa MPUYPOUYEHBI K TOPHO-ITYTOBBIM
YEpHO3EMOBUHBIM II0YBaM, Jieca — K TOPHOJIECHBIM TEMHOLBETHBIM IIOYBaM. B coderaHun c
XBOMHBIMH JIECAaMH Ha CEBEPHBIX CKIOHAX PaclpOoCTpaHEHbl Me30(UTHbIE JIECHBIE JIyra C TOPHBIMU
JIECOIYTOBBIMU TI0YBAMH, HA IOJKHBIX CKJIOHAaX — TOPHBIE JIYTOBBIE CTENHM C TOPHBIMU JIYTOBO-
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CTETIHBIMU TIOYBaMH. B cpeaHeropbe NoaydyuiiM paclpoCTpaHEHHE TAKKE MEIKOIMCTBEHHbBIE Jieca,
101 KOTOPBIMH Pa3BUTHI TOPHOJIECHBIE TEMHO-CEPBIE U TOPHOJIECHBIE YEPHO3EMOBH/THBIE I0YBBI.

l'opHocTenHas 30Ha (GopMHUpYETCS B YCIOBUSIX HU3KOTOPHOTO PACWIEHEHHOTO KPYTOCKIOHHOTO
penbeda. B HIKHEM MPEearopHO-HU3KOTOPHOM TOSICE TOCIIOJICTBYIOT OITYCTBIHEHHBIEC ITOJIBIHHO-
TUITYAKOBO-KOBBUIbHBIE CTENHU. Jlanee 1Mo BHICOTHOMY MPO(HII0 UIAYT HU3KOTOPHBIE KOBBUIBHBIE U
TUITYaKOBO-KOBBUIBHBIE ~ CTENH, KOTOpPBIE BBIIE IEPEXOAST B  JIYTOBblE  Pa3sHOTPABHO-
JIEPHOBHHHO3JIAKOBBIE CTEMH, IJie MPeo0IiaatoT SKCIIO3ULMOHHbBIE CONPSHKEHUS TOPHBIX YEPHO3EMOB
Y TOPHOCTEIMHBIX IMOYB, TOPHBIX TEMHO-KAIITAHOBBIX U TOPHBIX CBETJIO-KAIITAHOBBIX TIOYB.

[TonymycThIHHBIE W MYCTBIHHBIE TPEATOPhS 3aHATHI CEPO3EMaMM, KOTOpPHIE Ha MEPEAOBBIX
Ipsilax ¥ OTPOTax CMEHSIOTCS TOPHBIMHM KAIITAHOBHIMH TOYBAMU B HHU3KOTOPhE M TOPHBIMU
yepHo3eMamu B cpegHeropbe (Ilepmutuna, 2008; Ilepmurtnna u ap., 2015).

XKetpicyckuii Anatay OTauM4aeTcss BBICOKMM OOTaHMYECKHM pa3zHooOpasueMm. Ilo mpupoaHbiM
OCOOEHHOCTSIM OH 3aHMMAaeT MPOMEXKYTOUHOE ToyiokeHue Mmexnay Tsaab-lllanem, TunuyHOM
cpeqHea3uaTcKoil TopHOW cuctemol, M ropamu tora Cubupu. @mnopa XKersicyckoro Ausaray
JIOCTAaTOYHO M3y4Y€Ha, OTMEYEHO ee OorarcTBo — 2168 BHAOB U BBHICOKHMU IHAEMU3M — 76 BUIIOB
(I'onockoxos, 1985). Ha ceBepHOM MakpoCKIOHE HanOoJiee CHUIBLHO BIIUSHHE ajTae-CHOMPCKUX
¢bnopuctuueckux smnemMeHToB. [lo muenuto P.B. Kamenuna (1973), no pasrpaHu4uTensHOM moJioce
CEBEPHOTO M IONKHOIO MAaKpOCKJIOHAa MOXHO MPOBECTH TPAHUIy MEXIYy T'OpPHO-CUOMPCKUMHU H
CEBEPO-TAHBb-IIAHBCKUMH (prtopamu. PactutenpHpii mOKpoB JKeThicyckoro AjaTay OTPaKEH B
knaccuueckux Tpynax H.M. Pyb6moma (1946, 1948), xoTopbiM BIepBbIe OBLIH BBISBICHBI
0COOEHHOCTH BBICOTHOM IMOSICHOCTH CEBEPHOTO U HKHOIO MakpockyioHa. O01ire 3aKOHOMEPHOCTH
pacnpesiefieHusi PacTUTENLHOCTH OTpa)KeHbl Ha MeskoMacmTabHolt «KapTe pacTuTenbHOCTH
Kazaxcrana u Cpeaneit Azun» (M 1:2500000, 1995).

[To mouBenHo-reorpaduueckomy panionupoanuto (IlouBenHo-reorpadpuyeckoe ..., 1962;
denoposuy, 1969) XKetvicyckuii Anmatay paccMaTpuBaeTcs Kak coctaBHas dactbh CeBepo-TsHb-
[[Tanbcko#t ropHo#t mpoBuHIMK. [lo GoTaHMKO-TeoTpaduuecKOMy paiOHUPOBAHUIO €r0 CEBEPHBIM
MakpockJIoOH oTHocuTcsi K JkyHrapo-Cesepo-Tsanb-Illanbckoil ropHoi mnpoBuHLMH, CeBepo-
JIKyHrapcKOd TOPHOW  MOJNPOBUHIIMHK, JUISI KOTOpPOM  XapakTepeH 3aunuicko-CeBepo-
Jxynarapckuid Tun nosichoctd (Bonkoa, 2003). CeBepnbiii makpockion H.M. Py6ros (1948)
otHocuT Kk CeBepHo-/[)xyHrapckomy paiiony J[»KyHrapckoro reo00TaHH4ecKoro okpyra. BeicotHo-
nosichoit psaa nmo H.M. PyOnoBy BriIrO4YaeT: anbIUNCKHM, CyOQIBITMHCKUN, JIECOTYTOBOM, CTEITHOMH,
MIOJIYITYCTBIHHBIHN, TyCTHIHHBIN MOSIC.

O0BEeKTHI 1 MEeTOALI MCCJIeI10BAHUS

OOBEeKThl HUCCIENOBAaHUS — PACTUTENbHBIA W IOYBEHHBIH IMOKPOB CEBEPHOTO MaKPOCKIOHA
XKetbicyckoro Anaray.

[ToneBbie oOcnenoBanus mpoBoauiuch B 2015 r. Ha 37 KIIIOYEBBIX YYacTKaxX B JUana3oHe
BBICOT OT 916 M (peka TomoneBka) 10 2136 m H.y.M. BC (nepeBan Cerusz6aii) u 8 2018-2019 rr. Ha
83 xmroueBbIX ywyacTkax oT 777 M (ypouue baiitypbay) mo 3078 m H.y.Mm. BC (paiion o3epa
Bepxunii JKacbuikons). B mporiecce mpoBeneHHs HCCIEAOBAHUNA MPUMEHSUIMCH TPaTUIHOHHBIE
Mo4BEeHHbIE W reobotannueckue meroabl (IlouBennas cwvemka ..., 1959; IloneBas reoboTaHmKa,
1959-1976; beixos, 1978). B ocHOBe MOYBEHHBIX HCCIEAOBAHNUN ObLT HCIOIb30BaH CPABHUTEIHHO-
reorpaduueckuit meton (Pome, 1971; 3onn, 1983), 3akmouaroniuiicss B COMOCTaBIEHUU CBOWCTB
MmoyB U (aKTOpOB MOYBOOOpPA30BaHHUSA, OMNPEACNSAIONMX HMX TeHE3UC, 3aKOHOMEPHOCTH
MPOCTPAHCTBEHHOTO paclpeneneHus, (GopMHUpPOBaHHE CTPYKTYphl TOYBEHHOTO TMOKpPOBAa U
CTPYKTYpPhl BEPTHKAIBHOW 30HATBFHOCTH B JAHHBIX TOPHBIX YCIOBUAX. IS AMAarHOCTUKU U
XapaKTePUCTUKU CBOWCTB TMOYB 3aKIaJbIBAIUCh pa3pe3bl B TMpeleNax pacnpoCTPaHCHHUS
OTIpeJICIEHHBIX TUIIOB W TIOJTUIIOB TIOYB, JJIsl OTIMCAHUS T€HETUYECKOTO MPOMUIIS UCIIOIb30BAIUCH
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Mopdonorudeckue Meroabl (Pozanos, 2004), KOTOpblEe YTOUYHSUINCh Ha OCHOBE aHAIUTUYCCKUX
JTaHHbIX. TaKCOHOMHYECKOE ONIPEEIIEHNE TUIIOB, TOATUIIOB U PA3HOBUAHOCTEN NIOUYB IIPOBOIMIOCH
B COOTBETCTBUU C MPHUHATHIME Kinaccupukanusamu (Knaccudukanus ..., 1977; Hlumos u ap., 2004;
[Tonesoit onpenenurens ..., 2008).

[ToneBbie T€OOOTAHWYECKHE HCCICAOBAHUS BKIIOYAIM METOJ JIAHAMA(PTHO-3KOJIOTHYECKOTO
npo(UIMPOBAHUS M ONIMCAHNE OCHOBHBIX PACTHTEIBHBIX COOOMIECTB. | paHHIIBI TIOSICOB, MOIIIOSICOB
U JeTajbHble T€000TAaHMYECKHE OIMCAHMSI PACTUTEIbHBIX COOOLIECTB (UKCUPOBAINCH Ha
MectHOCTH Tpubopom GPS. I'eoboTanmveckne onucaHusi MO MPOGUISIM TPOBOIMINCH B KAXKIOM
TUTIE PACTUTEIBHOCTH C YYETOM pPa3HOOOpas3us PACTUTEINBHBIX COOOIIECTB M JKOJIOTHYECKHX
yclaoBUi Ha TIpoOHBIX miomamkax pasmepom 100 M?. Jlng  ONMCaHMS  PACTHTENBHOCTH
HCIOJIb30BAJIUCh T'e000TaHWYECKUE OJIaHKM, BKIIOYAIOIIME pa3Aeibl, OTPa)Kalollle OCHOBHbBIE
KOMITIOHEHTHI JaHamadra (penbed, MOYBBI), YCIOBUS YBIAKHEHHUS, (aKTOpbl BO3JACHCTBHUS Ha
pacTUTENbHOCTh (TIPUPOJHBIC WM aHTPOTIOTEHHBIE) W T.I. Ha mpoOHBIX MUIOIMIA KaX BBISBIISIICS
(bopuCTHUECKUH COCTaB COOOIIECTBA; JUIsl KaKJOTO BHUJA ONPENENSUIUCH: BBICOTA, SIpyC, oOuUIue
(mo mkane O. Jlpyne), ku3HeHHOe cocTosiHue BuUmoB (mmo mkaite A.A. I'poccreiima); denodasa,
oflmiee W 4YacTHOE TMPOEKTHBHOE TIOKPBITHE, XapakTep paclpeaenceHusl BHAOB. [ JIaBHBIMU
KPUTEPUSIMHU ISl OTHECEHHSI OMMCBHIBAEMOT0 COOOIIECTBA K TOMY MJIM MHOMY IOSCY ObUIM BBICOTA
Ha/I YpOBHEM MOps, JOMHUHUPYIOUINE THIIBI PACTUTEIBLHOCTH W TOYB. KpyTH3Ha, SKCHO3HMIUS
CKJIOHOB, MHUKpoOpenbed, HaJluyhe BOJHBIX HCTOYHUKOB TMpPH OOCIETOBAaHUU MECTHOCTH
00yCIIOBNIMBAIOT  pa3HOOOpa3We  COOOMmMEeCTB W IKOJOro-(OM3MOHOMHUUYECKHE  KAaTeTOPHH

pacTUTENIFHOCTH B TpeAenax Tosca WIH MOJINosca. OmnpeneneHne BHIOB pacTEHUMA
OCYIIIECTBIISIIIOCH TTPH KaMepaabHO# 00padoTke coopannoro matepuana (dmopa Kazaxcrana, 1956-
1966; WnmoctpupoBaHHBIA ompeneauTensb ..., 1969-1972). TakcoHOMUS BUAOB TPHUBOJUTCS B

COOTBETCTBUU ¢ MHTepHET-pecypcamu [Lnantapuym (2020) u The Plant List (2013).
Pe3yabTarsl u 00cyK1eHUE

JIns XapakTepUCTUKH BBICOTHOW MOSICHOCTH CEBEPHOTO MakpockioHa JKerbicyckoro Amaray
ObUTH UCHOJIB30BaHbI JINTEPATYPHBbIE UICTOYHUKU U MaTE€pHaJIbl MOJEBBIX UCCIIEIOBAHHUI MOCIEIHUX
JIET, IPOBEJICHHBIE Ha OCHOBE KOMILJIEKCHOTO MU3y4eHUs IOYBEHHOTO U PACTUTEIHHOTO MOKPOBA.

Buvicoxozopuwtii nusanvno-ckanvustil nosac >3100 (3200) m n.y.m. 6C

Iloonosic nednHuxos, cHexcHuko8 u QupHosvix noseii. IIOUBEHHBIH W PACTUTEIBHBIA TTOKPOB
OTCYTCTBYET.

Iloonosic kpuonempogumuuvlx epynnupo8ox 3aHUMAET CKAIMCThle TPeOHU, TPOTOBBIE JIOJIMHBI,
MOPEHbI M OCBINH, MPEICTaBICH CIOPATUUYECKH BCTPEYAIOIIMMHUCS CYOHWBAIbHBIMH BHJIAMU
(Waldheimia tridactylites Kar. ex Kir., Thylacospermum caespitosum (Cambess.) Schischk.,
Saxifraga oppositifolia L., S. flagellaris Willd. ex Sternb., Poa versicolor Besser, Ranunculus
kamchaticus DC, Erysimum altaicum C.A. Mey., Silene uralensis subsp. apetala (L.) Bocquet,
Carex nigricans C.A. Mey., Sibbaldia tetrandra Bunge, Cerastium lithospermifolium Fisch.),
Pa3BHUBAIOIIMMHKCS Ha TPUMUTHUBHBIX TOUYBEHHBIX 00Pa30BaHUSIX.

T'opno-nyzo60ii u ny2060-cmennoii anvnuiickuil noac 2700 (2750)-3100 (3200) m n.y.m. 5C

Pacriomaraercst B YCIOBHUSX KPYTOCKIOHHOTO CHIIBHO PAaCYJIEHEHHOTO M BBICOKOTOPHOTO
crnaxeHHoro penbeda. [losic xapakTepusyeTcsi pa3BHUTHEM TOPHO-JIYTOBBIX AalbIUHCKUX TOYB,
3aHMMAIOIIUX CKJIOHBI CEBEPHBIX M ONM3KMX K HHUM OJKCIO3MWIMHI, a TakKe BBIPOBHEHHBIE
MMOBEPXHOCTH BBICOKOTOPHBIX TUIATO C (OPMUPOBAHUEM HHU3KOTPABHBIX AaNBIUHCKUX JIYTOB.
CKIIOHBI IOKHBIX M FOTO-3aMaJHBIX SKCIO3UIUN 3aHATHI BBICOKOTOPHBIMH JTYTOBO-CTEITHBIMU
AIBIMUICKUMH TTOYBaMHU, (POPMUPYIOIIUMHUCS IO/ BHICOKOTOPHBIMHU JIYTOBBIMH CTemsiMH. M3penka
Mo TIIyOOKUM 3a00JI0UYEHHBIM KOTJIOBHHAM BCTPEUAIOTCS TUAPOMOP(]HBIE BHICOKOTOPHBIE JIYyTOBO-
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0070THBIE OTOP(HOBAHHBIE TIOYBHI.

TopHo-nyeosvie anvnutickue nouevl 3aHUMAIOT OTHOCUTENBHO IIOJIOTHE CEBEPHBIE M CEBEPO-
3amaaHble CKIOHBI XpeOTa. IlouBooOpasyromMu MOpOJaMH CIIyXar ciabo OTCOPTHPOBAHHBIC
AITIOBHATBHO-/ICTIOBHAIIGHBIE M JICJHUKOBBIE IeOeHuaThie oOpa3zoBaHust. Cpeau TOpPHO-JIYTOBBIX
MOYB BBIJICIISIOTCS POJABI TOPHO-IYTOBBIX AJBIHUUCKUX JEPHOBBIX W TOPHO-JYTOBBIX ATBIUHCKUX
IepHOBO-TOPMAHUCTBIX TOYB. Il CTPOCHHS MajJOMOIHOTO MPOQUisS IEPHOBBIX POJIOB MOYB
XapaKTepHO HAIMYKE JIEPHOBHHHOTO TOPHU30HTA. Y JEPHOBO-TOP(SIHUCTHIX POJIOB MOYB JECPHOBBIN
TOPU30HT  3aMeIlaeTcss  CIaOOMHHEPATU30BAHHBIM  JIEPHOBO-TOP(MSHUCTHIM ~ TOPU30HTOM.
I'ymycoBbiit  (A+B=30-50 cM) TrOpH30HT OTIMYAETCS CEpPOBATO-OypbIM LIBETOM, CHJIbHBIM
YBJIQKHEHUEM, HEITPOYHON KOMKOBATOM CTPYKTYPOM, COIEPKUT 3HAYUTEIBHOE KOJIMYECTBO 111e0HS,
MOJICTHJIAETCS PYXJISIKOM IUIOTHBIX MOpoA. [TouBBl MMEIOT 3HAUMTENBHOE COJEpKAaHHWE TyMyca B
JCPHOBHHHOM TOPW30HTE M CHJIBHOKHCIYIO PEaKIHI0 TIOYBEHHOTO pPAaCTBOpA, HE HACHIIIECHBI
OCHOBAHHMSIMH, HE 3aCOJICHBI, BBIIIEIOYEHBI OT KapOoHaToB. [10o rpaHy’IOMeTpHYecKOMy COCTaBY
peodIaaloT CPeTHECYTITMHHUCTHIC U TSDKEIOCYTIIMHUCTHIC IIeOHUCThIe PAa3HOBUIHOCTH.

Buvicokoeopnvie nyz060-cmennvie nougvl anblUNACKOTO Mosica cjab0 pa3BUTHL, MHPOPUIIb
MaJIOMOIIHBIN ¢ BBICOKUM COJIEp)KaHHEM KaMEeHHCTOW (pakunu. Ha TpeOHSX W BEPXHHUX YacTAX
CKJIOHOB T'YMYCOBBIl TOPH30HT MOYKET HETOCPEACTBEHHO MEPEXOINUThH B IMOJICTHIIAIONIYIO TTOPOITY.
B HWKHMX YacTSIX CKIOHOB W MEXKIOPHBIX BIIAJMHAX, TJE HAKAIUIMBACTCS KOJUTIOBUAIBHBIA H
JIeNTIOBHAIbHBIN MaTepuall, IOYBEHHBIN NMPOQUIIb JOCTUTAET 3HAYUTEIbHON MOIITHOCTH. ['yMycOBBIii
(A+B) ropm3ont MomHOCTEIO 30-45 cM wumeeT ciabo BBIPAKEHHYIO CTPYKTYPY, CBETIYIO
KOPUYHEBYIO OKPACKY C BEICOKHM COJICPYKAHUEM T'yMyca U Pe3KUM ITaJJICHUEeM 3HAYCHUH C TITyOHMHOM.
[lon rymMycoBbIM TOPHU30HTOM HAOIIOJAETCS BblAEIEHHE KapOOHATOB B IOYBAX, 3ajeralolliuX B
BEpXHEH YacTH CKJIOHOB, B HM)KHHMX YacCTSIX CKJIOHOB BCTPEYAlOTCs BbIlIEJIOYeHHbIE MOouBbl. [lo
IpaHyJIOMETPUYECKOMY COCTaBy Mpeo0IaialoT CYTJIMHHUCThIE II€OHUCThIE PA3HOBUAHOCTH.

Ha rpanune anpnuiickoro U HUBaJLHOIO MOsiCAa MO KAMEHHCTHIM CKJIOHAM, OCBIMSAM, CKalaMm
pa3BUBAIOTCS HU3KOTPaBHBIE KOOPE3MEBO-31aKOBO-PAa3HOTPABHBIE JIyra Ha TOPHO-TYTOBBIX
aNbIUHCKUX TMOouYBax. B cocraBe cooOmectB Bcrpewatorcs: Kobresia capillifolia (Decne.)
C.B. Clarke, Poa alpina L., Gentiana algida Pall., Saxifraga sibirica L., Aster alpinus L.,
Doronicum turkestanicum Cavill., Eritrichium villosum (Ledeb.) Bunge, Erigeron oreades
(Schrenk) Fisch. & C.A. Mey., Swertia marginata Schrenk, Saussurea involucrata Matsum.
& Koidz., Gentiana algida Pall., Taraxacum songoricum Schischk., Silene graminifolia Otth,
Gastrolychnis brachypetala Tolm. & Kozuh. ([IumeeBa u ap., 2020; ¢oro 1).

®oto 1. HuzkoTpaBHbIC anbnuiickue jyra (cyieBa) ¢ yuactueM Buza u3 Kpachoit kauru Kazaxcrana
(2014) coccropen obepuyToit — Saussurea involucrata (cupasa; goro b.111. Kanuesa).
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B 3amamHoit wactu Xxpebra pacmpoctpaHeHbl KoOpesueBble (Kobresia capillifolia) wn
kpuodutHbele HHU3KOTpaBHble (Persicaria vivipara (L.) Ronse Decr., Primula algida Adams,
Festuca kryloviana Reverd., Poa alpina, Viola altaica Ker Gawl., Gentiana algida) nyra (poto 2),
dbopMupyrOIIUEecsS HAa TOPHO-TYTOBBIX ANBIUHCKUX IOYBaX B COUYCTAHWH C BBICOKOTOPHBIMHU
crensamu (Festuca valesiaca Schleich. ex Gaudin, Poa versicolor, Helictotrichon tianschanicum
(Roshev.) Henrard) Ha BEICOKOTOPHBIX JTYTOBO-CTEIHBIX MTOYBAX, 3aHUMAOIIHUX MTOJIOTHE CKIOHBI U
MOpPCHHBIC OTJIOXEHUsI. UWCThie KOOPE3MEBHHKH C CIUHUYHBIM YYaCTHEM JPYTHUX BHJIOB
(Persicaria vivipara, Papaver nudicaule L., Antennaria rosea subsp. confinis (Greene) R.J. Bayer,
Thalictrum alpinum L.) 3aHMMarOT BBINYKJIBIE YYaCTKH CKJIOHOB FOKHOM 9SKCHO3UIIUH,
MOJIOKUTENIbHBIE  3JIEMEHThl Me30- U Mukpopenbeda. KoOpesueBo-pa3HOTpaBHbIE —JIyra
(Kobresia capillifolia, Primula algida, Swertia marginata, Comastoma falcatum (Turcz.) Toyok.,
Aster alpinus, Leontopodium ochroleucum Beauverd, Gagea serotina (L.) Ker Gawl.,
Androsace septentrionalis L., Viola kunawurensis Royle), mecramu c¢ ocokout (Carex titovii
V.I. Krecz.) u oxuxkoiut (Luzula multiflora subsp. sibirica V. 1. Krecz., L. spicata (L.) DC.),
BCTpPEUAIOTCA B 00Jiee YBJIIAXXHEHHBIX MECTaX Ha BBICOKOTOPHBIX JYTOBO-OOJOTHBIX TIOYBaX,
3aHUMAFOT ITOHKCHUS, 3aT1a IMHbI, JIONWHBI, CKJIOHBI CeBEPHOM SKCITO3HIIHY.

®oto 2. KobOpe3meBo-pazHOTpaBHBIC albIUICKKE Jyra: cieBa — Kobresia capillifolia, cnpaBa —
Gentiana algida (boto B.111. Kanuesa).

Ha kaMeHHCTO-IIEOHHCTBIX CKIIOHAX pa3jIMYHONM KPYTH3HBI W OpUEHTAIUU (OPMHPYIOTCS
MEJIKOTPAaBHbIC ~KPUO(HUTHBIC JIyra, B COCTaBE KOTOPBIX MPEOOJANAIOT  BBICOKOTOPHBIC
noaywmeynuku (Sibbaldia tetrandra), a Taxxe Potentilla nivea L., Oxytropis lapponica (Wachlenb.)
J. Gay, O. chionobia Bunge, Thylacospermum caespitosum, Androsace umbellata (Lour.) Merr.,
Antennaria rosea, Primula algida, Potentilla freyniana Bornm., Erigeron alpinus L., Poa alpina,
Myosotis sylvatica Hoffm., Viola altaica, Minuartia kryloviana Schischk. KpuodutHsie myra
pa3BUBAIOTCS HAa TOPHO-IYIOBBIX AJIBIMUHCKMX MAJIOMOIIHBIX IEOHHCTBIX IOYBax. 1pPaBOCTOMN
JYTOB Ha KPYThIX KAMEHHUCTBIX CKJIOHAX CKY/IHBIM.

B BOCTOYHOI YacTH BBICOKOTOPHOM 30HBI BO ()IOPUCTUYECKOM COCTAaBE KOOPE3HEBBIX JYrOB
y4acTBYIOT BUJIbI TOPHBIX KOBbUIEH (Stipa martinovskyi Klok., S. regeliana Hach.). Ha neGonpimnx
6onotax pacnpoctpaHeHbl ocoku (Carex melanantha C.A. Mey., C. parva Nees, C. enervis
C.A. Mey., C. canescens L.) c¢ ywactuem Parnassia laxmannii Pall. ex Schult., Pedicularis
violascens Schrenk. JIoBOJIbHO peiKO BCTpedaroTcsi TONOKHSAHKA (Arctous alpina (L.) Niedenzu) u
nymuna (Eriophorum scheuchzeri Hoppe). 3a00104eHHbIE y4aCTKH C BBICOKOTOPHBIMH JTyTOBO-
OOJIOTHBIMH TIOYBAMU 3apacTaroT 31akamu (Poa attenuata Trin., P. alpigena Lindm., Festuca rubra
L., Trisetum spicatum (L.) K. Richt., Phleum alpinum L., Alopecurus magellanicus Lam.), ocokamu
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(Carex parallela (Laest.) Sommerf., C. melanantha, C. tristis M. Bieb., Luzula pallescens Sw.,
L. spicata), cutHuKkOM (Juncus triglumis L.).

T'opno-ny2060ii u 1y2060-cmennoit cybanvnuiickuii nosc 2200 (2250)-2700 (2750) m n.y.m. 6C

[osic 3aHMMaeT HWKHIOI CTYIEHb BBICOKOTODBS, pelibed ClararoT IaTooOpa3Hble BEPIIMHEI,
KpPYThI€ CKJIOHBI PA3HBIX JKCIIO3UIIUH W MEKTOPHBIC NOJMHMHBEL. [I0YBEHHBIN MMOKPOB MpEACTaBICH
TOPHO-JTyTOBBIMH CYOQJIBITUIACKAMU, BEICOKOTOPHBIMH JIYTOBO-CTSITHBIMH TEMHOIIBETHBIMH TTOYBaAMHU.

T'opno-nyzo6vle cybanvnuiickue nougbl GOPMHUPYIOTCS B HIDKHEM II0SICE TOPHO-ITYTOBOW 30HBHI.
[TouBBl MPUYpPOUYEHBI K IJIATOOOpPA3HBIM BEpIIMHAM Xpe0Ta, K HanOoJiee BBHIPOBHEHHBIM YaCTSIM
CKJIOHOB CEBEpHON M ceBepo-3amagHoi 3kcno3uuuu. IlouBooOpasyromuMu MOpoJaMu CIyXaT
AITIOBHATBHO-/ICTIOBHAIIFHBIE U JIEAHUKOBBIE CPEIHE OTCOPTHUPOBAHHBIE MIEOCHUYATHIE OTIIOXKECHHS.
B Mopdornornyeckom mpoduiie MoYB BBIPAKECH JIESPHOBHHHBIM M TYMYCOBBIM TOPH30HT TEMHO-
Cepoi OKpPAaCKM M 3E€PHUCTON CTPYKTYpbl. JlepHOBBIM Topu30oHT uMmeeT MoIlmHocTh 10-15 cwm,
rymycoBbiii (A+B) ropuzont 50-65 cm. [louBbl XapakTepu3yIOTCsi BBICOKUM COJIEpKaHUEM rymyca
B MOBEPXHOCTHOM JICPHOBUHHOM TOPH30HTE, M PE3KHM YMEHBIIIEHUEM €ro ¢ TIyOnHOW. [1ouBkl He
HACBHIIIEHHl OCHOBAHMSAMH, HE 3aCOJICHBI, BBIIIEIOYEHHI OT KapOOHATOB, PEaKIUsl IOYBEHHOTO
pactBopa kucnas. [lo TpaHyTOMETpHYECKOMY COCTaBy MpPEoONalaloT CPEIHECYTIIMHUCTBIE W
TSOKEIIOCYTIIMHUCTBIE TEOHNCTHIE Pa3HOBHIHOCTH.

Bovicokoeopuvie 1y2080-cmentvie MmMeMHOYB8emHble NOYGbl TIPUYPOUYCHBI K KPYTHIM CKJIOHAM
FO)KHBIX M FOTO-BOCTOYHBIX KCITO3UIIAN ¢ PA3BUTHEM JYTOBO-CTEITHON PACTHUTEILHOCTH M apUeBhIX
CTJIAHWKOB. BepxXHsisi 4acTh CKIIOHOB XapakTepu3yercsi (OpPMHpPOBAHHWEM IIOYB C MAaJOMOITHBIM
TOPMSHUCTEIM TYMYCOBBIM CIIOEM HWHTEHCHBHOTO YEPHOTO I[BETa, KOTOPBIA  3ajeraeT
HETIOCPEJICTBEHHO Ha Tpy0000IOMOYHBIX moponax. [lo TOJOruM CKIOHaM ¥ BBIPOBHEHHBIM
y4acTKaM BOJIOPA3ZCNIOB BCTPEUAIOTCS TOYBBI ¢ Oojiee pa3BUTHIM TpoduiieM, (GopMUpOoBaHUEM
JICPHUHBI U HECKOJILKUMHU TOPH30HTaMHU. MOITHOCTE TyMycoBoro (A+B) ropu3oHTa He TpeBbIIIacT
30-35 cM, IM€EET TEMHO-KOPUYHEBOE OKpAIIMBAHUE, 3€PHUCTO-TTOPOLIUCTYIO CTPYKTYPY C BHICOKUM
colepKaHWeM TyMmyca. Peakinusi TMOYBEHHOTO pacTBOpa HEHWTpalbHAs WIH CJIA0OIIECTOYHAS.
[To rpanynoMeTpru4eckoMy COCTaBy MPeoOIaar0T THKEIOCYTIIMHUCTHIC Pa3HOBHIHOCTH.

[Tosic  xapakTepusyercs  paclpOCTPaHEHHUEM  CPEIHETPABHBIX  3JIAKOBO-Pa3HOTPABHBIX
(Alchemilla bungei Juz., A. sibirica Zamelis, Pilosella aurantiaca (L.) F.W. Schultz & Sch. Bip.,
Rhaponticum carthamoides (Willd.) Iljin, Poa versicolor, Dactylis glomerata L., Papaver
nudicaule, Lupinaster pentaphyllus Moench, Veronica spuria L., Achillea millefolium L., Aconitum
anthora L., Allium obliquum L.) 1yroB Ha TOPHO-TYrOBBIX CYOaJbIUHCKHX ITOYBAX, KOTOPHIE
MeCTaMH YepenylTcs € CooOlIecTBaMU CTIAaHUKOBOWM apuu (Jumiperus pseudosabina Fisch.
ex C.A. Mey.) Ha BBICOKOTOPHBIX TEMHOI[BETHBIX TIOYBAX.

B 3amagnoii wactm xpeOTa mpeoOianaroT MaHXeTKOBble, repaHueBbie (Alchemilla sibirica
Zamelis, Geranium saxatile Kar. ex Kir., G. albiflorum Ledeb., Pedicularis dolichorrhiza Schrenk,
Dracocephalum imberbe Bunge, Astragalus alpinus L., Persicaria vivipara, Phleum phleoides (L.)
Karst., Alopecurus pratensis L., Helictotrichon pubescens (Huds.) Schult. & Schult. f.) u 3makoBo-
pasHotpaBHble (Dactylis glomerata, Alopecurus pratensis L., Milium effusum L., Persicaria
bistorta (L.) Samp., Solidago virgaurea L., Rhodiola rosea L., Dianthus kuschakewiczii Regel
et Schmalh., D. turkestanicus Preobr., Prunella vulgaris L., Trollius altaicus C.A. Mey., Heracleum
dissectum Ledeb., Conium maculatum L., Galium boreale L., Achillea millefolium, Campanula
glomerata L.) nyra, popmupyroiecss Ha TOPHO-JTYTOBBIX CyOANbIUIICKUX mouBax. JIyra mpuypodeHsl
K MEITKO3EMHUCTHIM CKIIOHAM MPEUMYIIECTBEHHO CEBEPHBIX M BOCTOUHBIX dKCTo3uIni (hoTto 3).

B BOCTOYHOI YacTH CEBEpPHOTO MaKpOCKIOHA MpEeACTaBIeHbl Me30(pUTHOPA3HOTpPABHBIE U
OCTETHEHHBIC JIyTa Ha BBICOKOTOPHBIX JIYTOBO-CTEIHBIX TEMHOIIBETHBIX MOuYBax. B ¢uroreHo3ax
MOJIyYHMITH PacIpOCTpaHEeHUE Takue BUAbI Kak Persicaria bistorta, Alchemilla bungei, Viola altaica,
Aster alpinus, Erigeron azureus Regel. ex M. Pop., Schulzia crinita (Pall.) Spreng., Euphorbia
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alatavica Boiss., Galium verum L., Poa attenuata, Phleum phleoides, Festuca rupicola Heuff.,
Antennaria rosea u 1p. TpaBoCTOH HUMEET COMKHYTYIO CTPYKTYpy ©€3 BBIpaXKEHHOIO
JOMHHHUPOBAHMS OTICIBbHBIX BUIOB. Ha HWkHEW rpanuie mosca (GopMHpYIOTCS CpeIHETpaBHBIC
nyra ¢ ywactuem Pilosella aurantiaca, Alchemilla bungei, Poa versicolor Besser., Dactylis
glomerata, Papaver croceum L., Veronica spuria, Achillea millefolium, Lupinaster pentaphyllus,
Aconitum anthora, Allium obliquum, etc.

®oto 3. CpenHerpaBHbIe CyOalblnuiickue Jyra (cieBa) ¢ ydacTheM Buia W3 KpacHOW KHUTH
Kazaxcrana (2014) poauossl po3oBoi — Rhodiola rosea (ctipaBa; poto b.11I. Kanuesa).

B BBICOKOTOPBSIX CTEIU MPEICTABICHBI 37TAKOBBIMU aCCOIMAIIUSAMHE, B KOTOPBIX OCHOBHOU (hOH
obpasyet tumuak (Festuca valesiaca, F. rupicola), a Taxxe oBcen (Helictotrichon tianschanicum) n
msatiuku (Poa pratensis, P. angustifolia). B coctaBe TUITYaKOBBIX CTENEH BHIOBOE pazHooOpasue
cnmaraercsa W3 Ooraroro pasHOTpaBbs (Androsace dasyphylla, Leontopodium leontopodioides,
Potentilla nervosa, Galium verum, Veronica spicata) n nepHOBUHHBIX 371akoB (Koeleria gracilis,
Stipa capillata).

IHosac zopuvix memnoxeoitnwix necoe u ay2oe 1700 (1800)-2200 (2250) m m n.y.m. 5C

[losic pacnonaraercs B IHpeAenax CPEJHErOPHOrO M HHU3KOTOPHOTO cpeaHe U ciiabo
pacuwiIeHEeHHOro penbeda, a TakKe MEKIOpHBIX JIOJIMH M TOPHBIX HAKIOHHBIX MIaTo (doto 4).
Penbed HMKHEH YacTH mosica UMEET CriIaXXeHHbIE (OPMBI, YTO OOYCIOBIEHO PaclpoOCTpaHEHUEM
JECCOBUJIHBIX CYIJIMHKOB. M3 1pyrux mnopoj ydacTBYIOT —JIIIOBHAJIBHO-ACIIOBHAIBHBIE U
JeTIOBUANIbHBIE IEOHUCTBIE CYTTIMHKH. [I0UBEHHBIN MOKPOB cararoT rOPHOJIECHbIE TEMHOIIBETHBIE
Y TOPHBIE JIYTOBO-JIECHBIE IIOUBBI.

T'opronecnvlie memHoyeemuvie nouebl 3aHUMAIOT KPYTbl€ BHEIIHUE W BHYTPEHHHUE CKIIOHBI
CEBEPHOM, CEBEPO-BOCTOYHOM M  CEBEpO-3allaffHOM  JKCIO3ULMH. B yClIOBUSAX  CHUIIBHO
pacuieHeHHOro penbeda o0pa3yroT cIulomrHOM mosic. [Ipu pas3BUTHH crila)keHHOro penbeda
3aHUMAIOT KpyTble CKJIOHBI peuyHbIX JoiuH. [louBooOpasyroliye mOpPOJabl MpenCTaBIECHbI
JeTOBUAIBHO-3TIOBHAIBHBIMU OTJIOKEHUSIMH PA3JIMYHOTO cocTaBa. [louBeHHBIH Mpoduiib UMeeT
Ha TOBEPXHOCTH JIECHYIO IMOJACTHIKY, OTOP(QOBaHHBIH TOPHU30HT Oyporo ILBeTa, MOPOXOBHUIHOMN
CTPYKTYpBI, 1OJ KOTOPHIM 000Ca0IMBaeTCsl TEMHO OKpAllleHHbII TOPU30HT 3€pHUCTO-KOMKOBATOM
CTPYKTYpPHI C BKJItOUeHHEM 11eOHs. [lepexoHbIi TOPU30HT MEOHUCTHIN C KPEMHUCTOM MPUCHIITKOM.
MoruHocTh TyMycoBoro (A+B) ropuzonrta 45-65 cm. [louBBl OTJIMYAIOTCS BHICOKUM COJIEpKAHUEM
rymyca B JIECHOM MOJACTWIIKE W PE3KHM €ro mnajeHueM c riyOMHod. [louBbl He HachIIEHBI
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OCHOBaHHMAMH, PCAKIUA IMOYBCHHOI'O pacCTBOpa KUCIIAA, II0 TPAHYIOMCTPUYCCKOMY COCTaBy
HpeO6JIal[aIOT TAKCIIOCYIIIMHUCTBIC Pa3HOBUIHOCTH.

Doto 4. [Tosic TOpHBIX TEMHOXBOWHBIX JiecoB U JiyroB (oo JI.A. TumeeBoii).

T'opnbie 1yeo60-1echble nou6bl 3aHUMAIOT KPYThIC CKIIOHBI FOXKHBIX M 3alaJIHBIX AKCIO3HIINH,
3aJeraloT B KOMOWHAIMAX C TOPHOJIECHBIMH TEMHOIBETHBIMHU, TOPHBIMH JIyTOBO-CTCITHBIMH |
TOPHOCTEITHBIMA ~ KCepoMOp(HBIMH ~ To4YBaMHu.  [104BOOOpa3yOIMMHU  MMOPOJAMHU  CITy)KaT
AIIIOBHAIBHO-/ICTIOBHATIbHBIC  IIEOHHCThIC  CyrJIMHKU.  [Ipoduius  XapakTepusyercss — cepo-
KOPHYHEBBIM €J1a00 YIDIOTHEHHBIM BEPXHUM TOPU30HTOM 3EPHHUCTOM CTPYKTYPBI, TIEPEXOISAIINM B
YVIUIOTHEHHBIA TOPU30HT IOPOXOBATO-KOMKOBATOM CTPYKTYpbl. MOIIHOCTH TrymycoBoro (A+B)
ropuzoHta 50-100 cm. IlouBBI HMMEIOT BBICOKOE COJIEpKAHHE TyMyca, KHUCIYI0 PEAKIHIO
MOYBEHHOTO pAacTBOpa, HE HACHIINICHBI OCHOBaHWAMH. [lo0 TpaHYIOMETPUYECKOMY COCTaBY
peooIaIat0T CPETHECYTITMHHUCTHIC U TSDKEIOCYTIIMHHUCTHIC IIEOHUCThIC PA3HOBUIHOCTH.

TeMHOXBOWHBIE Jieca Pa3BHBAKOTCS Ha TOPHOJIECHBIX TEMHOIIBETHBIX TOYBaX. B 3amagHoit
gacTd XxpeOTa Jieca 3aHMMAIOT KpyThie 3alagHble U CEBEPO-3alajHble CKJIOHBI  YIICIHIA,
npenacTaBieHbl enbHUKaMu (Picea schrenkiana Fisch. ex C.A. Mey.) mapkoBoro tuma, B 0ojee
YBIQ)KHEHHBIX MECTaX BOCTOYHOM YacCTH K €M NMPHUMENIMBAETCS NHUxTa cubupckas (Abies sibirica
Ledeb.). Pacnpoctpanenue mnosyuunu TpaBsusle (Rubus saxatilis L., Polypodium vulgare L.,
Campanula glomerata L., Solidago virgaurea L., Thalictrum minus L., T. simplex L., Dianthus
superbus L., Polemonium caeruleum L., Codonopsis clematidea (Schrenk) C.B. Clarke u np.),
TpaBsiHo-MOX0BbIe (Thuidium abietinum (Hedw.) Schimp., Aconitum leucostomum Vorosch., Geum
urbanum L., Bupleurum longifolium L., Aegopodium podagraria L., Poa nemoralis L., Polemonium
caeruleum), ™oxoBbie (Thuidium abietinum, Drepanocladus uncinatus (Hedw.) Warnst.),
KyctapHukoBble (Lonicera humilis Kar. & Kir., L. webbiana Wall. ex DC., L. hispida Pall.
ex Schult., L. caerulea L., L. microphylla Willd. ex Schult., Rosa beggeriana Schrenk ex Fisch.
& C.A. Mey., R. albertii Regel, R. spinosissima L., Berberis heteropoda Schrenk, Cotoneaster
multiflorus Bunge, C. melanocarpus Fisch. ex Blytt., Ribes meyeri Maxim.) 1 MEpTBONIOKPOBHBIE C
eIMHUYHBIMU KycTapHuUKaMmu (Rubus idaeus L., Ribes aciculare Sm.) enoBble neca. B BepxHei
YacTH JIECOJIYTOBOIO TMOsCa PAaCHpOCTPaHEHBbI apyeBble CTIAHUKU (Juniperus pseudosabina) c
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y4aCTHUEM CIMHUYHBIX eJieH, POPMUPYIOIIHEcs Ha BEICOKOTOPHBIX TEMHOIIBETHBIX MOYBax ((hoTo 5).

XBOiHBIE JiIeca BOCTOYHOW YacTH XpeOdTa OTJIMYAIOTCA Pa3BUTHUEM HACTOSIIUX EJIHHUKOB C
COMKHYTBIM IIOJIOTOM, IPUYPOUYCHHBIX NPEUMYIIECTBEHHO K CEBEPHBIM CKIIOHAM YILEIIHA.
ITo ceBepo-3amaHpiM M 3aMaJHbBIM  CKJIIOHAM YHIEIUW MEPHAMOHAIBHOTO  PAaCIOJIOKEHUS
BCTPEYAOTCA €JIbHUKU C BBIPAKEHHBIM IOJJIECKOM M TpPaBSIHBIM sipycoM. Ha KpyThIX CKIIOHaX C
BBIXOJAMU TOPHBIX MOPOJ PACIPOCTPAHEHbl E€IbHUKHA C TOJHOW COMKHYTOCTBIEO KpPOH, MOJ
KOTOPBIMH Pa3BUT MOXOBOU MOKpOB U3 Thuidium abietinum.

®oto 5. ApueBbic criaaHuku (Jumiperus pseudosabina) Ha TpaHHIE JIECOJYTOBOTO TMOsCa
(boto JI.A. JIumeeBoii).

B 3amagHO# YacTH CeBEpPHOr0 MaKpOCKJIOHA PAa3BUTHUE MOIYUHIIA HACTOSIIINE Me30(pUTHBIE JTyra
¢ npeobnamanuem Dactylis glomerata, Brachypodium pinnatum (L.) P. Beauv., Helictotrichon
pubescens, Aconitum septentrionale Koelle, Sanguisorba alpina Bunge., Aconogonon alpinum
(All)) Schur. JIyra dbopMupyrooTcs Ha TOPHBIX JyrOBO-JIECHBIX MOYBaxX. Hapsiay ¢ HacTosmumu
Jayramu, OOJIBIIIOE MECTO 3aHUMAIOT 3J1aKOBO-Pa3HOTPABHBIC OCTEITHEHHBIC JIyra, Pa3BUBAIOIIAECS
Ha TOPHBIX JYTOBO-CTEMHBIX MMOYBaX. B cocraBe coolurecTB oTMedeHsl 3naku (Phleum phleoides,
Poa versicolor, Koeleria macrantha (Ledeb.) Schult, Festuca rupicola) u paznorpasse (Origanum
vulgare L., Achillea millefolium, Hypericum perforatum L., Thalictrum minus, Lupinaster
pentaphyllus, Aconogonon alpinum, Phlomoides pratensis (Kar. & Kir.) Adylov, Kamelin
& Makhm., Tanacetum vulgare L.) ¢ XOpoII0 BBIPQ)KEHHOU SIPYCHOCTBIO.

Jlyra BOCTOYHOW 4acTHW MpEACTaBIEHBI T'yCThIM, BBICOKUM TpaBOCTOEM. Pa3BuTHE MOIy4MIH
¢dutoueHo3sl ¢ npeobnananueM Dactylis glomerata, Calamagrostis epigejos (L.) Roth. B cocrase
coob1iecTB 00BIYHO BCTpedaroTcst Buiabl ocok (Carex praecox Schreb., C. leersii F.W. Schultz,
C. caucasica Stev.), 6000BbIX (Vicia tenuifolia Roth, V. sepium L., V. cracca L., Medicago falcata
L., Trifolium repens L., T. pratense L., Lathyrus pratensis L.), a Takxe Aconitum septentrionale,
Achillea millifolium, Bunium setaceum (Schrenk) H. Wolff, Hieracium virosum Pall., Thalictrum
minus, Fragaria viridis Weston, Origanum vulgare. L. B HeOGonpmioM oOuwnnu otTMmeueHbl Alcea
froloviana (Litv.) lljin, Aquilegia karelinii (Baker) O. Fedtsch. & B. Fedtsch., Bupleurum
longifolium, Crepis sibirica L., Delphinium elatum L., Geranium saxatile, Gentianella aurea (L.)
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H. Smith, Hypericum hirsutum L., Rhaponticum carthamoides (Willd.) Iljin (¢poTo 6).

®o10 6. BricokoTpaBHBIE CpelHETOpHBIE Jiyra ¢ ydactueM Buaa u3 Kpacnoit kuuru Kazaxcrana
(2014) mapanbero kopHs (Rhaponticum carthamoides; doto JI.A. [lumeeBoit).

IHosac 2opuvix meakonucmeennwvix aecoe 1200 (1250)-1700 (1800) m m n.y.m. 6C

[Tosic pacronaraercst y HMKHEH I'paHUIBI €0BOTO JIeca, 3aHUMAET 3POAUPOBAHHBIC CKIOHbBI
CEBEpHON U ceBepo-3alaHON SKCIO3UIMHU, APEBHUE PEUHbIE OJUHBI U IJIaTOOOpa3Hble BEPILIUHBI.
[TouBeHHBIN MOKPOB IMpPEACTABICH TOPHOJIECHBIMH TEMHO-CEPbIMU IOYBAMH, 3aHMMAIOLIMMHU
CKJIOHBI CEBEpPHBIX 3KCIIO3MLHUMH, 00pa3ylOIUMU KOMOMHALIMK U 3KCIIO3ULUOHHBIE CONPSIKEHUS C
TOPHOJIECHBIMU YEPHO3EMOBHJHBIMU [OYBAMH, TOPHBIMH YEPHO3EMaMH OIOJ30JIEHHBIMU U
BBIILEIOYEHHBIMU. ['OpHBbIE JIyrOBO-CTEIHbIE MOYBBI XapaKTEpPHbI JJIsl CKJIOHOB HOKHBIX, MECTaMU
3ama/IHbIX HKCMO3ULMHN. [10 MEXTOpHBIM I0JIMHAM paclipoCTpaHEHbl TOPHbIE YEPHO3EMbI TUITUYHBIE.

T'opnonecnvie memno-cepuvle nougbl GOPMUPYIOTCS B HIKHEM SIpyce CPEJHETOPHOIo peinbeda
Ha KPYTBIX CKJIOHAX CEBEPHOM dKcno3uuuu. OHU 3aJ1eraroT pa3spoO3HEHHbIMM MAacCUBAMH, MECTaMU
00pa3yloT OJHOPOIHbBIE KOHTYpa IOJ MEJIKOJUCTBEHHBIMHU Jsecamu. [louBooOpa3zyroliye mopomabl
IIPEJCTABICHbl JIECCOBUIHBIMU U 3JIIOBHAJILHO-AEIIOBUAIIBHBIMUA IEOHUCTBIMH  CYTJIMHKAMHU.
B nouBeHHOM mpo¢uiie Ha NOBEPXHOCTH BBIJIENSAETCS JIeCHAs MOACTUIIKA, T'YMYCOBBIH TOPHU3OHT
MOIIHOCTBIO 40-50 cM MMeeT TEMHYIO YEPHO-CEPYIO OKPACKY, OTINYAETCS BBICOKUM COACPKAHUEM
rymyca, peaxkuus IIOYBEHHOTO pacTBopa HEeUTpanabHas W crabokucasl.
ITo rpanynomeTpu4eckoMy COCTaBy MpeoOIagaoT CpeIHECYTIIMHUCTBIE Pa3HOBUIHOCTH.

I'opnonecnvie yepnozemoguonvie nousbi (OPMUPYIOTCS B YCIOBUAX HHM3KOTOPHOIO, pexe
cpeaneropHoro penbeda. [TouBooOpa3yromUMU MOPOAAMU SIBIISIOTCS JIECCOBUIHBIE CYTJIMHKH,
3ajieraloliie Ha HIIIOBUAIBHO-/ICNIOBHATIBHBIX HIEOHUCTBIX OTIOXKEeHHsX. Cpeau TOpHOJECHBIX
YepHO3eMOBHUIHBIX MOYB IpeolIIagaroniee pa3BUTHE MOJYYHUIIN BhILENIOUeHHbIE poabl. [TouBeHHBIN
npouiIb UMEET TYMYCOBBIH FOPH30HT MOIIHOCTBIO 70-80 cM depHO-ceporo mBeTa M 3epHHCTOM
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cTpykTypsl. Ilo conepikaHuio rymyca MOYBBI OTHOCSTCS K MHOTOTYMYCHBIM BHJIaM, BBIIIEIOYCHBI
0T KapOOHATOB HAa 3HAUMTENBHYIO TiyOuHy. [lo rpaHyroMeTpudeckoMy cOCTaBy HpeoOiagaroT
CPeAHECYTIMHUCTbIE PA3HOBHUIHOCTH.

Topnbie uepHozembl 8blujenoUeHHble U ON00301eHHble PACTIPOCTPAHEHBI 10 TIOKATBIM CKJIOHAM
CEBEpHOM M  CEBEPO-3allaJHOM  OKCHO3WIMM,  3aJE€rartoT  OTACIbHBIMM  MAaCCHBaMH.
[TouB0OOpa3yOIIUMU TOPOJAMH  CITYXaT 3JIIOBHAIBHO-IENIOBHATIBHBIE OTIOXKeHus. [Ipoduib
MMEET CepOBATO-KOPUYHEBOE MJIM CEPOBATO-YEPHOE OKPAIIMBAHHME BEPXHETO TOPH30HTA PHIXIOTrO
Wik ciabo YIUIOTHEHHOTO CIIOXKEHHS, MEJIKO3EpHHUCTON CTPyKTyphl. Hipkenexamuié TOpHU30HT
MeHee MHTEHCHBHOTO IIBETa, KOMKOBATOM CTPYKTYphl. B HIKHEW 4acTH T'yMycOBOTO TOPHU30HTA
9YepHO3EMOB OTIOJ30JICHHBIX HAOJIOaeTcsi 00pa3oBaHWe KPEMHE3EMHICTOW MPUCHITKKA. MOIIHOCTD
rymycoBoro (A+B) ropusontra 70-120 cm. Ilo copepxkaHuiO Tymyca IOYBBI OTHOCATCA K
MHOTOTYMYCHBIM BHAaM. Peakius nNo4YBEHHOTro pacTBopa HelTpanbHad. [1o rpanymoMeTprudyeckoMy
cocTaBy Mpeo0Ia aroT JETKOTJIMHUCTBIC U TSKEIIOCYTITMHUCTBIE Pa3HOBUIHOCTH.

Topubie 1y2060-cmentvie nOu6bl PACIIONATAIOTCS HA CKJIOHAX MPEUMYIIECTBEHHO FOMKHBIX
OKCTIO3MIIMK, 3aJeTal0T B OKCIIO3UIMOHHBIX COTPSDKEHUSX C TOPHOJECHBIMA M TOPHBIMHU
JECONYroBBIMA  MMouBaMu.  [louBooOpa3yromiue  MOpOJMBI  TPEACTABICHBI  DIIIOBHAIBHO-
JeTIOBUAIBHBIMEA CYrJIMHKAMHU. B TOYBEHHOM mpoduie BBIICISIETCS TYMYCOBO-aKKyMYIISITUBHBIN
TOPH30HT CEPO-KOPHUYHEBOTO IBETa, CJA00 VYIJIOTHEHHOTO CJIOXEHHS, IbUIEBATO-KOMKOBATOM
CTpYKTYphL. [lepexomHbIii TOPH30HT OTJIMYAaeTcsi Oojiee CBETIIBIM IBETOM, YIUIOTHEHHBIM
CIIOKEHHEM C MEHEe BBIPaXEHHOM CTpyKTypoi. MomHocTh rymycoBoro (A+B) ropuzonta 30-
100 cm. IlouBbl MHOTOryMyCHBIE C MOCTENEHHBIM YMEHBIIEHHEM T'ymyca ¢ ri1yOumHoOM. Peakius
MTOYBEHHOTO pacTBopa ciaboKucIas, HEeWTpasbHas B TITyOOKHX TOPH30HTAX.
I[o rpanynoMeTpu4ecKkOMy COCTaBy MPeOOIaIaro0T TKEIOCYTIIHHUCTHIC PAa3HOBUIHOCTH.

MenkonucTBeHHBIE Jieca (OPMHUPYIOTCS OTACITHHBIMH MAaCCHBAMHU M PEIIKO UMEIOT COMKHYTHIH
nojor (doto 7). Ilo ckioHAM CEBEpPHBIX SKCIO3HWIUN PACTIPOCTPAHCHHUE TOJYYHIH TPaBSHO-
KYCTapHUKOBBIC OCHHOBBIE, OCHHOBO-Oepe3oBbie, Oepe3zoBbie Jneca (Populus tremula L.,
Betula pendula Roth, B. tianschanica Rupr.), uHorna c¢ npumecbto emu (Picea schrenkiana) n
nuxThl (Abies sibirica), momneckoM U3 KycTapHUKOB (Lonicera webbiana, Rubus idaeus, Ribes
nigrum L.) U sapycoM U3 TEeHEMOOUBBIX TpaB (Aegopodium podagraria, A. alpestre Ledeb.,
Delphinium elatum, Anthriscus sylvestris (L.) Hoftm., Bupleurum aureum Fisch. ex Hoffm.,
Impatiens noli-tangere 1L.) m wme3odunbHbiMu 31makamu (Poa nemoralis, Dactylis glomerata,
Brachypodium  pinnatum), ¢dopMmupyonecs Ha TOPHOJIECHBIX  TEMHO-CEPBIX  IOYBax.
dparmMeHTapHO BCTpeuaroTes 0epe3oBwie (Betula procurva Litv.) ¢ ocunoit (Populus tremula) neca
C TMOJUIECKOM W3 KyCTapHUKOB (Berberis heteropoda, Rosa beggeriana). TpaBsiHOW TOKpPOB
paspexeH, yacTto Bcrpedaercsi Poa versicolor, Lathyrus humilis (Ser.) Spreng., L. transsilvanicus
(Spreng.) Rchb., Codonopsis clematidea, Dactilis glomerata, Aegopodium podagraria, Geranium
rectum Trautv., Bupleurum longifolium, Hypericum hirsutum, Anthriscus sylvestris.

l'opuble mnomoBwie Jeca, cocrosiie U3 Malus sieversii (Ledeb.) M. Roem., Sorbus
tianschanica Rupr., (GOpMUpPYIOTCS 10 CKJIOHaM CEBEPHBIX OKCIO3HMIMHA Ha TOPHOJECHBIX
YepHO3eMOBH/IHBIX MMOYBaX. B cocTaBe necoB nmpuHuMaeT yyactue ocuHa (Populus tremula), pexe
oepe3a (Betula pendula, B. tianschanica), 3 KyCTapHUKOB HpPUCYTCTBYIOT: Rosa beggeriana,
R. platyacantha Schrenk, Rubus idaeus, Lonicera microphylla Willd. ex Schult., Crataegus
almaatensis Pojark., Berberis heteropoda Schrenk, Rhamnus cathartica L. TpaBsHol spyc
IpEeJCTaBIeH pa3HOTpaBbeM U 31akaMu (Alopecurus pratensis, Dactylis glomerata, Brachypodium
pinnatum (L.) P. Beauv., Adegopodium podagraria, Polygonum songaricum Schrenk ex Fisch. &
C.A. Mey., Aconogonon alpinum, Bupleurum longifolium, Lathyrus transsilvanicus, Poa nemoralis,
Tanacetum vulgare, Campanula glomerata, Ligusticum discolor Ledeb., Urtica dioica L., Milium
effusum L., Inula helenium L.; [lumeea u ap., 2020).
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®oto 7. BeceHHMI aClEKT TOPHBIX MEIKOJIMCTBEHHBIX JIECOB C y4acTHEM BHAA U3 KpacHoi KHUTH
Kazaxcrana (2014) s6nouu Cusepca (Malus sieversii; poro b.111. Kanuera).

Cmenmnoit nosac 800-1700 m m n.y.m. 6C

Bxmrowaer Tpu moamosica: syroBeix cremeit (1200 (1250)-1700 m H.y.M. BC), HacTosmmx
creneit (1000-1200 (1250) m 1.y.M. BC), ontycteinennsix creneit (800-1000 m H.y.M. BC).

Iloonosic nyeosvlx cmeneti pacrionaraeTcs B HIDKHEW YacTH T0sSiCa TEMHOXBOWHBIX JIECOB.
Penved mnpencraBiieH MOKaTbIMU CKJIOHAaMH OCHOBHOTO XpeOTa CEBEpHOM U ceBepo-3amaiHoi
AKCMO3UIINH, MJIATO0OPa3HBIMU MMOBEPXHOCTIAMHU OTAENIbHBIX XpeOTOB U miockoropuii. [louBeHHbIit
MTOKPOB XapaKTEePHU3yeTCs Pa3BUTHUEM T'OPHBIX YEPHO3EMOB BBIIIEIIOUEHHBIX U FTOPHBIX YEPHO3EMOB
TUMAYHBIX, 00Pa3YIOMINX KOMOMHAIIY C TOPHO-JIECHBIMUA YEPHO3EMOBUIHBIMU U TOPHBIMU JIYTOBO-
CTETHBIMU MTOYBAMHU.

l'opHvle uepno3embl munuuyHvle Pa3BUBAIOTCS Ha SIIOBUATBHO-JEIIOBHAIBHBIX IIEOHUCTHIX
CYIJIMHUCTBIX OTIIOKEHHUSAX. MomHOCTh TymycoBoro (A+B) ropuzonta 75-100 cm. I[TouBeHHBINM
npouiib C TMOBEPXHOCTH HUMEET JIEPHOBBIM TOPU3OHT, BBIPAKEHHYIO 3E€PHHUCTYIO CTPYKTYpPY
T'YMYCOBOT'O TOPU30HTA PHUIOTO WM a0 YINIOTHEHHOTO CJIOXEHUS, CepOBATO-UYEPHON OKPACKH.
Brigenenus kapOoHaTOB HAOMIOJAIOTCS B MEPEX0JHOM ropu3oHTe. [IouBbI O cogep:kaHuio Tymyca
OTHOCSATCS K MHOTOTYMYCHBIM. Peakilus TOYBEHHOrO pacTBOpa cialokucias, Onmke K
HEUTpanbHOW, B KAapOOHATHBIX TOPH3OHTAX peakius MienovHad. [lo TrpaHyToOMEeTpUYECKOMY
COCTaBy MpeobIaIaloT CPETHECYTITMHUCTHIE U TSKEIOCYTIIMHUCTBIE PA3HOBUIHOCTH.

Coo0miecTBa JTyroBbIX CTENEH ciaraioT CTENHble M JYroBble Buibl: Festuca valesiaca, Stipa
zalesskii Wilensky, Poa versicolor, Phleum phleoides, Dactylis glomerata, Buapl ponoB Thalictrum,
Hedysarum, Galium, Medicago. [Toanosic XapakTepu3yercs pacnpocTpaHEeHuEM
60raTopa3HOTPaBHO-KOBBUIKOBBIX (Stipa lessingiana Trin. & Rupr., Poa versicolor, Ligusticum
discolor, Peucedanum morisonii Besser, Achillea millefolium), pazHoTpaBHO-TUITHaKOBBIX (Festuca
valesiaca, Helictotrichon desertorum (Less.) Pilg., Achillea millefolium, Plantago lanceolata L.,
Phlomoides tuberosa (L.) Moench) cooOriecTB, pOpMUPYIOIIMXCSI HA YePHO3EMaX BbIIIETIOYCHHBIX.

B BumoBOM cocTaBe cooOiecTB NpuHUMAIOT ydactue Stipa capillata L., Bothriochloa ischaemum
(L.) Keng, Melilotus officinalis (L.) Pall., M. albus Medic., Amoria hybrida (L.) C. Presl, Achillea
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millefolium, Salvia deserta Schangin, Potentilla inclinata Vill., Elymus repens (L.) Gould, Phleum
pratense L., Crepis sibirica, Alcea froloviana, Heracleum sphondylium subsp. montanum
(Schleich. ex Gaudin) Briq., Anthriscus sylvestris, Verbascum orientale (L.) All., Bromus inermis
Leyss., Origanum vulgare, Fragaria viridis.

lloonosic nacmoswux cmenei B UEHTPaJIbHOM M BOCTOYHOM 4YacTU XpeOTa MpeacTaBiieH
Pa3HOTPaBHO-/IEPHOBHHHO3IAKOBOW pacTUTENBHOCThIO ((oTo 8). [louBEeHHBIN MOKPOB CiararoT
TOpHbIE YEPHO3EMbl OOBIKHOBEHHbBIE, TOPHBIE YEPHO3EMbI THUIIMYHBIE, OOpa3yrolue KOMOMHALIUN C
TFOPHO-CTEHBIMU TEPMOKCEPOMOP(GHBIMU U TOPHBIMU JIYTOBO-CTENHbIMU ITouBaMu. HukHuUi otren
IIPEArOPHON PABHUHBI XapaKTEPU3YEeTCs Pa3BUTHEM TEMHO-KALITAaHOBBIX I0YB, 3aJIETalOIUX B
AKCHO3ULUOHHBIX COMPSYKEHUSIX C TOPHOCTEITHBIMU TOUBAMHU.

LI'opHvle uepnozembl 00bIKHOBEHHbIE 3aHUMAIOT CKJIIOHBI CEBEPHONM M BOCTOYHOW IKCIO3UIMH.
[TouBooOpa3yrOmUMH  MOPOAAMU  SBJISIIOTCS  3JIIOBHUAIBHO-JIENIOBUANIbHBIE LIEOHUCThIE WM
JIeCCOBHIHbIE CYIIMHKH. Cpeau 4YepHO3eMOB OOBIKHOBEHHBIX IPeo0safaeT poJi HOpPMAalbHBIX.
[TouBBI UMEIOT CPETHEMOLIHBIN I'yMycoBbIi (A+B=45-70 cM) ropu30HT, B BEpXHEH 4acTU KOTOPOTO
o0oco0sieTcss JepHOBUHHBIA TOPU30HT. ['yMyCOBO-aKKyMYJISITUBHBIM TOPHU30HT TEMHO-CEPOTO
1[BE€Ta, CJIa0Or0 YIJIOTHEHMSI, 36pHUCTON CTPYKTYphl, T'yMYCOBO-UJUTIOBUAIbHBIN TOPU30HT OoJee
CBETJIOW OypoBaTOil OKpacKku, YIUIOTHEHHBIH, OPOXOBATO-3€pPHUCTON WM KOMKOBATO-3€PHUCTOM
cTpykTyphl. Ilo conepkaHuio rymyca MOYBBI OTHOCSTCS K CPEIHEIYMYCHBIM U MaJOr'yMYyCHBIM
BuaaM. Peakiusi MOYBEHHOTO pacTBOpa OnmM3Kas K HEUTPATbHOW, MO TPaHYJIOMETPHUIECKOMY
COCTaBy MpeobaIaloT CPeTHECYTIIMHUCTHIE PAa3HOBUIHOCTH.

I'oprnocmennuvie mepmokcepomopghuvie noussl pa3BUBAIOTCSA HA KPYTHIX CKIIOHAX FOXKHOM, FOTO-
BOCTOYHOM M IOT0O-3aMaJHON SKCMO3UIUHU, 00Pa3yloT 3KCIO3UIIMOHHBIE COMPSDKEHUS C TOPHBIMH
YepHO3eMaMH, H3pellka C TOPHOJECHBIMU TEMHO-CEPbIMU U TOPHBIMH UYEpPHO3EMOBUIHBIMU
no4BaMH, (HOPMHUPYIOTCS Ha AIIIOBUAIBHO-JEIIOBHABHBIX IMIEOHUCTO-KAMEHHUCTBIX OTIIOKEHUSIX.
[TouBBI OTIMYAIOTCS MAJOMOIIHBIM WJIH CPEAHEMOIIHBIM, HEMOJHOPA3BUTHIM, CHIIBHO II€OHUCTO-
KaMEHUCTHIM npoduneM. MomtHocTs rymycoBoro (A+B) ropuzonrta 35-50 cm. Bepxauii ropu3oHT
TEMHO-CEpOTo LBETA MOPOXOBATO-KOMKOBATON CTPYKTYpBI, HIKE 3aJIeTaeT FOPU30HT TEMHO-0ypoii
OKpacKH, OpEXOBaTO-KOMKOBATON CTPYKTYpbI, MEPEXOMAlIUii B IMIEOHHCTYIO IOJICTHIIAIONIYIO
nopoxay. Coaepikanue rymyca B BEpXHEM FOPU30HTE KOJICOIETCS OT HU3KUX JI0 BBICOKUX 3HAYCHUH.
Peakuusi moYBEHHOrO pacTBOpa M3MEHSETCS OT CJIA0OKHUCIONW 10 miesqo4HOM. [Io4uBBI HACKIIEHBI
OCHOBAaHUSIMU, 110 TPAHYJIOMETPUYECKOMY COCTaBy paclpOCTPAHEHBl JIETKOCYTJIMHUCTHIE,
CPEIHECYTIIMHUCTBIC U TAKEIOCYTTIMHUCTBIE PA3HOBUIHOCTH.

l'opnocmenuvie manopazgumoele no4gvl MPUYPOUEHBI K FOKHBIM KPYTHIM CKJIOHAM U Y3KHUM
1aT000pa3HBIM BEpLIMHAM XpeOTOB U OTAETBHBIX rop. [TouBooOpasyromuMu opogamMu SBISIOTCS
AIIIOBUAIBHO-IETTIOBUATIbHBIE oOpa3oBaHusl. [TouBbI OTIIUYAIOTCS MaJIOMOIIIHBIM,
HEMOJIHOPA3BUTHIM, IIEOHUCTO-KAMEHUCTHIM mpoduiieM. MomHoCcTh rymycoBoro (A+B) ropusonra
35-40 cM. BepxHuil TOPH30HT TEMHO-CEPOTO IBETA MOPOXOBATO-KOMKOBATOM CTPYKTYpPHI, MO HUM
3ajeraer TOPU3OHT TEMHO-OYpOW OKpacKH, OpeXOBaTO-KOMKOBATOW CTpPyKTypbl. CopepikaHue
ryMmyca B BEpXHEM TOPH30HTE BapbHpyeT B IIMPOKHX IMpefenax. Peakius MOYBEHHOTO pacTBopa
cnabokucnas u menoyHas. [To rpanynomeTpuyeckoMy coCTaBy NpeoOIagaroT JerKOCYTIMHUCThIE U
CPEIHECYTIIMHUCTBIE PA3HOBUIHOCTH.

Temno-kawmarnosvie noussbi POPMUPYIOTCS HA TOPHBIX CKJIOHAX (B mpeaenax nepudepuueckux
XpeOToB), rae 000COOAIOTCS Kak TOpHbIE, U B MEXKTOPHBIX JIOJIMHAX, HA MPEATOPHBIX YBAJIUCTO-
BOJIHUCTBIX PaBHUHAX, TJIE€ BBIIENAIOTCS B KauecTBe MpearopHsix. [louBoobpazyrommmu nopoaaMu
SIBJIIFOTCS DIIIOBUANIBHO-/IENIIOBUAJIbHBIE IIEOHHUCTHIE U JIECCOBUIHBIE CYITTMHKU. B BepxHeill uactu
npouiIs BbIIENAETCS JAEPHOBUHHBIN TOPU30HT, MOJ KOTOPHIM 000COOISIETCS TOPU30HT TEMHOTO
KOPHUYHEBO-CEPOr0 1IBETA, 36pPHUCTO-KOMKOBATOM CTPYKTyphl. Huxe pacrnosaraercs nepexoIHbli
TOPU30HT CEpPOBATO-OypOro IBeTa, KOMKOBATOW CTPYKTYypbl. MoIIHOCTh TymMycoBoro (A+B)
ropusonTta 45-55 cm. KapOonatel 0OHapy>KMBalOTCS B HMXKHEM 4YacTH T'yMYCOBOTO TOPU3OHTA.
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[TouBbI OTIMYAIOTCS TOHUKEHHBIM 110 OTHOILIEHHUIO K YEPHO3EMAaM COJIEP:KAHHEM I'yMyca B BEpXHEM
TOPU30HTE, HACBHIIICHHOCTbIO OCHOBAaHMSAMHU. Peakivsi TMOYBEHHOTO pacTBOpa HEUTpalibHAs WU
cnabomenoynas. [lo rpaHyJOMeTpUYECKOMY COCTaBy NpeoOIagaroT JIETKOCYIJIMHUCTBIE U
CPEIHECYTJIMHUCTBIE PA3HOBUAHOCTH.

doro 8. Tripcoras (Stipa capillata) crens (poto K. Ycena).

[Monmosic xapakTepu3yercsi pa3BUTHEM THITYAKOBBIX, Pa3HOTPABHO-KOBBLUILHO-THITYAKOBBIX
(Festuca valesiaca, Stipa caucasica Schmalh., S. capillata, S. lessingiana, S. kirghisorum P. Smirn.,
Koeleria macrantha, Poa versicolor, Bromus inermis, Sedum hybridum L., Hypericum perforatum,
Origanum vulgare, Ziziphora clinopodioides Lam., Salvia dumetorum Andrz. ex Besser,
S. nemorosa L., Patrinia intermedia (Hornem.) Roem. ex Schult.) ¢ yuactuem sdemepounson
(Poa bulbosa L.) n xycrapuukoB (Spiraea hypericifolia L., Prunus prostrata Labill., Cotoneaster
melanocarpus Fisch. ex A. Blytt, Lonicera microphylla Willd. ex Schult.), pasnorpaBHO-
THUITYaKOBO-KOBBUILHBIX (Stipa zalesskii, S. capillata, Festuca valesiaca, Helictotrichon desertorum,
Koeleria  macrantha, Phleum  phleoides, Phlomoides pratensis, Medicago falcata,
Salvia dumetorum, Galium verum, Thalictrum minus, Alcea froloviana) cteneii, GopMUPYIOIIUXCS
Ha YepHO3eMaX OOBIKHOBEHHBIX.

Bepxuuii oTaen mnpearopHoil HAKJIOHHOW pPAaBHMHBI XapaKTEPU3YeTCs pachpOCTpaHEHHEM
pa3HOTPaBHO-/IEPHOBUHHO3IAKOBBIX (Festuca valesiaca, Helictotrichon desertorum, Stipa zalesskii,
Koeleria macrantha, Phleum phleoides, Phlomoides pratensis, Salvia dumetorum, Medicago
falcata) crenelt, mectamu ¢ KyctapHukamu (Spiraea hypericifolia, Athraphaxis frutescens (L.)
K. Koch), yacto B coueranuu ¢ munoBHUKOM (Rosa platyacantha Schrenk) Ha TOPHBIX YepHO3EMax
BBIIIEIOYCHHBIX.

[To 1mMUPOKMM  MEXKTOPHBIM  JIOJIMHAM  TONYYWJIM  PACIpPOCTPaHEHHE  Pa3HOTPABHO-
JepHOBUHHO3MaKoBbIe (Festuca valesiaca, Stipa capillata, Stipa zalesskii, Koeleria macrantha,

OKOCHUCTEMBI: OKOJIOI'A 1 AMHAMUKA, 2021, Tom 5, Ne 2



[NEPMUTHUHA, ANMEEBA, YCEH, CYJITAHOBA, KAJIMEB 21

Phleum phleoides, Lathyrus pratensis, Galium verum, Thalictrum minus, Salvia dumetorum,
Hypericium perforatum, Origanum vulgare, Thymus serpyllum L., Achillea millefolium, Artemisia
dracunculus L.) crenHble coO0IIeCTBA, Pa3BUBAIOIINECS HAa TOPHBIX YePHO3EMaX THUITUYHBIX.

l'opubie kceporeTpouTHBIE cTEnU, 00pa3oBaHHBIE CTEMHBIMH 31akamu (Festuca valesiaca,
Stipa  capillata, Koeleria splendens C. Presl, Phleum phleoides), xceponeTpoduTHBIM
pasHoTpaBbeM (Ziziphora clinopodioides, Thymus serpyllum, Patrinia intermedia, Ajania fastigiata
(C. Winkl.) Poljak., Hypericum scabrum L.) n kycrapuukamu (Spiraea hypericifolia, Athraphaxis
frutescens), GopMHpPYIOTCS Ha TOPHOCTEITHBIX TEPMOKCEPOMOPQHBIX MOYBAX MO CKIOHAM FOKHBIX
JKCIIO3ULUH.

Ha ropHOCTEMHBIX MaJOPa3BUTHIX IIOYBAX pa3BHBACTCS METPO(UTHAS Pa3HOTPABHO-
JNEPHOBUHHO3JIAKOBasA PaCTUTENbHOCTh (Sedum hybridum, Ziziphora clinopodioides subsp.
bungeana (Juz.) Rech. ., Patrinia intermedia, Festuca valesiaca, Stipa caucasica).

Ha TemMHO-KamTaHOBBIX MOYBaX (OPMHUPYIOTCS THUITIAKOBBIC, KOBBUILHO-THITYAKOBBIC CYXHUE
creniu (Festuca valesiaca, Stipa capillata, S. lessingiana, S. kirghisorum, Koeleria macrantha,
Phleum phleoides, Koeleria splendens) ¢ OemubiMm kcepobutHsiM (Verbascum phoeniceum L.,
Salvia dumetorum) n xceponerpobutHbM (Ziziphora clinopodioides, Thymus serpyllum, Patrinia
intermedia, Ajania fastigiata, Hypericum scabrum) pa3HOTpaBbeM, ydactuem ddemepounsioB (Poa
bulbosa). B coobmecTtBax 00bIYHO TPHUCYTCTBYIOT Helictotrichon desertorum, Festuca rupicola,
Phlomoides pratensis, Verbascum phoeniceum, Allium splendens Willd. ex Schult. ex Schult. fil.,
Eremurus altaicus (Pall.) Stev. [1o mmpokumM MEeXTOPHBIM JOJWHAM B PACTUTEIHHBIX COOOIECTBAX
OTMeYaeTcs BhICOKOE o0mnue pasHotTpasbs (Galium verum, Thymus pulegioides subsp. pannonicus
(AlL) Kerguélen, Salvia dumetorum, Thalictrum minus, Artemisia dracunculus, A. austriaca Jacq.,
Lathyrus pratensis).

Iloonosic onycmuinenubIX cmeneli 3aHUMAET HIDKHIOIO YaCcTh TOPHOCTEITHON 30HBI, TPECTaBIICH
MPEAroOpHOM HAKJIOHHOW paBHUHOUN. [I0YBEHHBIM MOKPOB Ciaral0T TOPHBIE CBETJIO-KAIITAHOBBIE
MOYBBI U TOPHBIEC CEPO3EMEI.

Csemuo-kauimanosvie nougsl PaclpoCTPaHEHbl Ha TUIOCKOTOPhSIX, CPETHUX M HYDKHUX OTAETaX
MPErOPHBIX PaBHUH, 3aHUMAIOT BEPXHIOK YacTh MPEATOPHOTO TOIYITYCTBIHHOTO IOSICa, 3aX0AIT Ha
MIOJITOPHYIO HAKJIIOHHYIO PaBHHUHY U Nepru(epruvecKue 4acTi HU3KOTOPHBIX MacCUBOB, T/IC 3aHUMAIOT
CKJIOHBI ~CEBEPHBIX OKCIO3UIMK, 00pa3ys 3KCIO3MIMOHHBIE CONPSHKCHUS C  CEPO3EMaMH.
[TouBoOOpa3yrOMUMK  MOPOJAMU  CIIYXKAT IITFOBHAIBHO-ICTIOBHAIBHBIC MICOHUCTHIE CYTJIMHKH.
MomHocTh TyMycoBoro (A+B) ropuzonra 50-75 cm. BepxHue ropu3oHTHI TOYB HMEIOT TOPOXOBATO-
KOMKOBAaTYl0 U KOMKOBAaTYI CTPYKTYpY, VILIOTHEHbL. KapOoHaTHbIC BBIJCICHHS HAOJIOJAIOTCS B
HWKHEH 4YacTH TryMycoBOro ropuzoHta. CojeplkaHue rymyca B BEPXHEM TOPHU30HTE HEBBICOKOE.
Peakiss mouBeHHOro pacTBopa ImesouHas. [IoYBBI HACBHIICHBI OCHOBAHUSMH, HE 3aCOJICHBI
[o rpaHyIOMETPHUYECKOMY COCTaBY MPE00IIaaloT CPETHECYTIIMHUCTHIC PA3HOBUIHOCTH.

Topuvie ceposembl 00ObIKHOBeHHbIE TIONYYWIIM PACIPOCTPAHCHUE HA KPYTBIX W TIOKATBIX
CKJIOHaX TOp, 3aHMMAIOT BEPXHHE M HIDKHHE OTIENIbI TOJATOPHBIX HAKIOHHBIX PABHHMH, HWKHUE
YacTH CKJIOHOB, MEKTOPHBIC PaBHUHBI, BEPXHHE TEPPAChl JOJUH PEK, HEHIMPOKHE iato. [1ouBsl
MPEJICTaBICHBl  CEBEPHBIMH  TOJATUIIAMH  CEPO3EMOB  OOBIKHOBEHHBIX M CBETJIBIX.
[TouBoOOpa3yrOIMKUMH TOPOJAMH CIyXaT dSIIOBHATBHO-/IETIOBUATbHBIE MIEOHUCTBIE CYTIIMHKH.
MomHocts  TymycoBoro (A+B) ropuszonta 30-50 cm. Ilpoduns ornmuaercs — ciaboit
muddepeHnranueil Ha TEHEeTHYEeCKHEe TOPH30HTHI, HE3HAYHTENHHOW MOIIHOCTHIO TYMYCOBBIX
TOPU30HTOB C HEBBICOKUM COJIEp)KaHUEM TyMyca, KapOOHATHO-UJUTIOBHAIBHBIN TOPH30HT BBIPAKEH
crnabo. Peaknus MOYBEHHOTO pacTtBopa HIeoyHasl, 3acoJIeHHe OTCYTCTBYET,
10 TPaHYJIOMETPUUECKOMY COCTaBY MPeoOIaaatoT CPeIHECYTIIMHUCTRIE PA3HOBUTHOCTH.

B pacturensHOM TOKpoBe TMpeoOmagaroT 3¢PeMepOUTHO-TIOIBIHHO-IEPHOBUHHO3IAKOBBIC
coo0iecTBa, (GOpMUPYIOITHECS HAa CBETIO-KAIITAHOBBIX MOouBax. OMyCThIHEHHBIE CTENH B OOIbIIIEH
CTETICHH pACHpOCTpaHEHbl B 3aMagHOM YacTH MaKpOCKiIOHa. M3 31akoB noMuHHpYeT Stipa
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sareptana A. Beck., S. capillata, S. lessingiana, S. caucasica, Festuca valesiaca, w3 TIOJBIHEH
xapakrepHa Artemisia sublessingiana Krasch. ex Poljakov, npu 3nauutensnoit ponu Poa bulbosa.
PacmipocTpaneHre moMy4qriid 0COKOBO-TIOJBIHHO-TUITYAKOBBIE C KycTapHuKamu (Festuca valesiaca,
Artemisia sublessingiana, A. frigida Willd., Carex stenophylla subsp. stenophylloides (V.1. Krecz.)
T.V. Egorova, Spiraea hypericifolia, Juniperus pseudosabina), mONTBIHHO-BBIOHKOBO-TBIPCUKOBBIC
(Stipa sareptana, Convolvulus tragacanthoides Turcz., Artemisia sublessingiana), TOJIBIHHO-
JNEpHOBUHHO3JaKoBLIe (Stipa sareptana, S. lessingiana, S. caucasica, Festuca velesiaca, Artemisia
sublessingiana), pa3HOTPABHO-TIOJILIHHO-JIEPHOBUHHO3NAKOBbIe (Festuca valesiaca, Koeleria
macrantha, Stipa capillata, Artemisia sublessingiana, Rhaponticoides ruthenica (Lam.) M.V. Agab.
& Greuter, Achillea millefolium) ¢ xycrapuuxkamu (Spiraea hypericifolia, Rosa platyacantha,
Krascheninnikovia ceratoides (L.) Gueldenst.) coobmectBa (poto 9).

®ot10 9. CoueTaHue MOJBIHHO-ICPHOBUHHO3JIAKOBBIX CTEMEeH € KyCTapHUKOBBIMU 3apOCISMHU
(¢oto K. Ycena).

Ilosac npeozopnvix nycmuino 600-800 m

[IpuypoueH k BepxHEMY OTAENy MOATOPHOW PaBHUHBI, HUKHEMY OTAENY TOPHBIX CKIIOHOB U
HIWOKHEH monoce Huskoropui. Penmbed mpeacraBneH MOATOPHONW HAKIOHHOW —pPaBHUHOM,
00pa3oBaHHOW TpaBENHUCTO-TIECYaHBIMA M CyNEeCYaHbIMU OOpPAa30BAHHUSIMH C HHU3KOTOPHBIMHU
MaccuBaMu Apxapnel, Apranatel, Keickam. PactutenbHocTh 3demepoBo (3dheMepouHo)-
MOJIBIHHASL, COJISHKOBO-TOJIBIHHAS. B MOYBEHHOM MOKpPOBE MPUCYTCTBYIOT TOPHBIE CEPO3EMBI,
rOopHBIE OypbIe U TOPHBIE cepO-0ypble MyCTHIHHBIEC TTOYUBHI.

l'opuvie cepozemvl cegepHvie TIPUYPOUYEHBI K BEPXHEMY OTAENY MOATOPHON paBHUHBI,
MOJHUMAIOTCS HAa OTPOTH U HIDKHHE YacTH CKIOHOB xpeOta. [louBooOpasyromuMmu mopogamMu
CIIy’KaT JIETKUE CYIJIMHKYU U cyrnecu. Cpeu cepo3eMOB CEBEPHBIX BBIJEIEHBI POABI OOBIKHOBEHHBIX
u cBetneiX. [Ipoduns ornuyaercs cnaboit muddepeHnnanyeii Ha TEHETHYECKHe TOPU30HTHI,
HE3HAYUTENILHONH MOIIHOCThIO TymMycoBoro (A+B=35-45cm) TrOpu30HTa C  HEBBICOKHM
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COoJEpKaHUEM TyMyca. BepxHuii rOpU30HT MaAJIEBO-CEPOrO LIBETA, PHIXJIOTO CIOKEHUS, CIOEBATOU
CTPYKTYpBI, HIDKHSSL 4acTh TOPH30HTa OypoBaToro OTTEHKA, Cabd0 yYIJIOTHEHa, KOMKOBATOU
CTpYKTyphl. KapOOHATHO-WIUTIOBHANBHBIA TOPU30HT BBIpAXEH Cia0o. Peakiusi MOYBEHHOTO
pactBopa mienoyHasi. [10uBbI HACKHIIIEHBI OCHOBAHUSMH, HE 3acoyieHbl. [lo rpaHynomeTpudeckomMy
coCTaBy Npeo0IaJaroT CylecYanble U CYTIMHUCTHIE PA3HOBUIHOCTH.

Topnvie Oypvie nycmviHHble NOYEbI TPUYPOUYCHBI K HIDKHUM YacTSM TOPHBIX CKJIOHOB.
[TouB0OOpa3yOMIUMHU MOPOJIAMH  CITY)KaT SJIIOBHAIBHO-JICIIOBHATIBHBIE 00pa30BaHUsl KOPEHHBIX
TOPHBIX MOPO/I (CyrecH, CYrIIMHKY, TIUHBI). B BepxHel yactu npouiist MecTaMy BBLACISIETCS CIION
meOHs. MomHocTh rymycoBoro (A+B) ropusonta 30-35 cm. ['yMycoBBIif TOPHU30HT 1MOYB Oyporo
1[BETa, CJI0OEBAaTOro cjoxkeHus. [lepexoaHbIii TOPU30HT KOPUYHEBATO-Oyphll, YIJIOTHEHHBII.
Conepxanne Tymyca HE3HAYHTEIbHOE, MaKCHMallbHbIE 3HAYEHHUS KapOOHATOB OOHAPYKEHHI B
HIDKHEH YacTH TIepeXOJHOTO0 TOPH30HTA. Peaknus TOYBEHHOTO pacTBOpa  IIENOYHAs.
[To rpanymoMeTpU4ecCKOMYy COCTaBy paclpOCTpaHEHBI CylecuaHble, JIETKOCYIJIMHUCTBIE U
CPeIHECYTTIMHUCTHIE PA3HOBHTHOCTH.

T'opnvbie cepo-6ypvie nycmoviiHble NOYEbL PACTIPOCTPAHEHBI HA TIOATOPHBIX PABHUHAX BOCTOYHOMN
gacTu xpebta JKerpicyckoro Amnaray, (GOpMHUPYIOTCS Ha JIBYWICHHBIX CYTJIMHUCTO-IEOHUCTHIX
JeTOBUATBHO-TIPOTIOBHANIBHBIX OTIOXKEHUAX. Cpean cepo-OyphIX MyCTHIHHBIX ITOYB BBIIEISIOTCS
HOpMaJIbHBIE W  COJIOHIIEBAaThie pOAbl. [lOBEpXHOCTh TMOYB TMEpEeKphITa MICOHUCTHIM WU
TaJICYHUKOBBIM TAHIMPEM, TOJ HHM pacIojlaraeTcsi IajeBo-cepasi, IMOpPUCTas, KOMKOBATO-
IIIBIONCTAs, JIETKOCYTJIMHUCTAsT KOpKa MOIIHOCTBIO 3-6 cM. Huxke 3aneraer rymycoBblii OypoBato-
CEpBIil, PHIXJIOBATHIN, YEIIYHYaTO-CIOEBAThI MOJKOPKOBBIM TOPHU30HT, MEPEXOMA[IINA B TEMHO-
Oypplii TUIOTHBI TOPHU30HT CKOIUICHHWS KapOoHaToB. [nyOxke 3ameraror  HICOHHUCTBIC
(TayIeYHUKOBEIE) TIOICTUIIAIOIIUE TTIOPOJIbI, COJIEPIKAIUE BBIACICHHS THIIca. MOIIHOCTh TYMYCOBOTO
(A+B) ropuzonta He mpeBbimaeT 30-35 cMm. [louBbI XapaKTepHU3YIOTCS HHU3KUM COJCpPKaHUEM
ryMyca, BBICOKMM COJCp)KaHHEM KapOOHATOB B KOPKOBOM W KapOOHATHO-WILTIOBHAIEHOM
rOpu30HTE. Peakiiysi MOYBEHHOTO pacTBOpa CHIBHOIIEIOYHAS. [0 rpaHyIOMETPUIECKOMY COCTaBY
peodIaaloT CPeTHECYTITUHUCTRIC PA3HOBUTHOCTH.

[Tosic mpexacraBieH 3heMeponTHO-3T1aKOBO-TIOJIBIHHON PAaCTUTEIBHOCTBIO, Pa3BUBAIOIICHCS Ha
TOPHBIX CEpO3eMax CEBEPHBIX CBETNIBIX. [10 BBICOKMM MPENrOpPHBIM paBHUHAM PaCIPOCTPAHEHBI
aheMepouIHO-CYOJIeCCUHTOBOTIONIbIHEBIE (Artemisia sublessingiana, Poa bulbosa), >¢pemepoBo-
KOBBUILHO-TIOJNIbIHHBIC (Artemisia sublessingiana, A. terrae-albae Krasch., Stipa lessingiana,
S. sareptana, Eremopyrum orientale (L.) Jaub. ex Spach., Bromus tectorum L.) coobmiectBa ¢
yaactueMm sdemepounoB (Poa bulbosa), npyrtHsika (Bassia prostrata (L.) Beck), mectamu ¢
TepeckeHOM (Krascheninnikovia ceratoides). Haknonnble ciaabopacd4iCHEHHbIE IIOJATOPHBIC
PaBHUHBI XapaKTepu3yoTcs GopMupoBaHueM 3heMepOorTHO-TIONBIHHBIX (Artemisia sublessingiana,
A. serotina Bunge, Poa bulbosa, Carex pachystylis J. Gay) cooOlIeCTB Ha TOPHBIX CEpO3eMax
CEBEPHBIX OOBIKHOBECHHBIX.

Ha meOHUCTBIX mpearopesix pacnpocTpaHeHbl ¢puraHounsl ¢ ydactueM Convolvulus
tragacanthoides. Bcerpeuarores TacOUIOPTYHOBO-TIOJIBIHHO-UYEPHOOOSITBIYEBBIC (Salsola
arbusculiformis Drobow, Artemisia heptapotamica Poljakov, Nanophyton erinaceum (Pall.) Bunge;
¢oro 10) 1 mosryKycTapHUKOBO-KOBBIILHO-TIONBIHHbIE (Artemisia heptapotamica, Stipa caucasica,
Krascheninnikovia ceratoides, Salsola arbusculiformis) ocTenHeHHbIE TyCTBIHU HAa TOPHBIX OypBIX
nmouBax. JInsg TOATOpPHBIX pPaBHUH XapaKTEPHBI MOJILIHHO-COJISHKOBBIE MYCTBIHM C  CO-
JOMHUHUPOBaHUEM Artemisia terrae-albae v BUIOB MHOTOJETHUX COJNSIHOK (Salsola laricina Pall.,
Anabasis salsa (Ledeb.) Benth. ex Volkens, Nanophyton erinaceum, Suaeda physophora Pall.,
Kalidium caspicum (L.) Ung.-Sternb.), hopMupyromiruecs: Ha TOPHBIX CEPO-OyphIX MOYBAX.

Jlns TonuMH peKk XapakTepHbl OepesoBble (Betula pendula, B. tianschanica), TomoieBble
(Populus laurifolia Ledeb., P. talassica Kom.), uBoBsie (Salix triandra L.) ranepeiinbie neca u
KYCTapHUKOBBIE 3apocnu (Salix viminalis L., S. kirilowiana Stschegl., Myricaria germanica (L.)
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Desv., Lonicera stenanta Pojark.; ¢poto 11), pa3BuBaromuecs Ha TOMMEHHBIX JIECOTYTOBBIX MMOYBAX
B COUYETAHUU C OCTCITHEHHBIMH, HACTOSIIIUMU U OonoTucThiMu Jyramu (Dactylis glomerata, Phleum
phleoides, Helictotrichon pubescens, Persicaria alpina (All) H. Gross, Aconitum septentrionale,
Elymus repens, Bromus inermis Medicago falcata L., M. lupulina L., Amoria hybrida, A. repens
(L.) C. Presl, A. fragifera (L.) Roskov, Achillea millefolium, Origanum vulgare, Agrimonia asiatica
Juz., Carex melanostachya M. Bieb. ex Willd.) Ha MOWMEHHBIX JTYrOBBIX M JIyTOBO-OOJOTHBIX
Mo4Bax, M TpaBssHbIME Oonotamu (Typha angustifolia L., Rumex confertus Willd., Mentha longifolia
(L.) Huds., Phragmites australis (Cav.) Trin. ex Steud.) Ha GOJIOTHBIX TTOYBAX.

doto 10. YepHnobosutbraessie (Salsola arbusculiformis) npearopusie mycteiau (Gpoto JI.A. JlumeeBoii).

BrlmiensnoxkeHHble  3aKOHOMEPHOCTH  BBICOTHO-TIOSICHOM — JuddepeHinanuu  Ha OCHOBE
KOMILJIEKCHOM OLIEHKH MOYBEHHOTO M PACTUTEIHHOIO MOKpPOBA IMOKa3aiu Oojiee MOJHYI0 KapTUHY
BBICOTHOM 30HAJILHOCTU CEBEPHOT0 MakpockiioHa XKeTeicyckoro Anaray.

I'opet  XKetbicyckoro Amnatay pacmojoXXeHbl B IMYCTBIHHON 30HE, BIAlIM OT BIIAXHBIX
BO3JIYIIHBIX MAacC OKEaHOB M Mopeil. Mpbl CpaBHMIM HX C BOCTOYHBIM CKJIOHOM KaBka3sa,
PacCMoJNIOKEHHBIM B IYCTHIHHO-CTEIHOW 30HE, TJe BIAXHBIA aTIaHTUYECKUH BO3JIyX C 3amajaa
3aJlep>KMBaeT TiaBHBIA xpeber. [l BocTouHOro Xxpebra XapakTepeH KOHTHHEHTAIbHBIN
(marectaHckHif) TUI TOSCHOCTH, B KOTOPOM KpOME apUIHBIX IOSCOB MPEATOPHBIX IyCTHIHb,
OMYCTBIHEHHBIX CTEMNEeH U apUIHBIX PEAKOJIECHI MOTYYUIN PACIpPOCTPaHEHUE IIUPOKOINCTBEHHbIE
Jieca, a MosiC XBOMHBIX JIECOB OTCYTCTBYET (30HBI U THIBI MOSICHOCTH ..., 1999; ['acanos, 2009).

B ommmume ot Kaszaxcranckoro AnTas, pacnoJOXKEHHOTO B CTENHOW 30HE, B Tropax
XKetbicyckoro Anaray OTCYTCTBYET MOsIC BBICOKOTOpPHBIX TyHAp ([umeesa u nip., 2012).

C ropamu Cesepnoro Tsanb-111anst ceBepHbIil MakpockiioH JKeTbicyckoro Anaray COBIaIaeT Mo
Ttuny mosicHoctu (3awmnuiicko-CeBepo-JKyHrapckuii), HO BBICOTHBIE TPAHUIIBI TOSICOB HMMEIOT
paznuuus. 3anagHeiid TsHb-11lanb pacnonoxeH B MOA30HE K0KHBIX TYCThIHb, B HEM HET 30H CTEeNel
Y XBOWHBIX JIECOB, MX 3aMEHSIOT TOsCa CaBaHHOWJIOB W apueBbIX peakoiecuii (Bomkosa, 2003;
Ycen u np., 2014).
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3 4

®oto 11. Pexu ceBepHoro makpockiona JKereicyckoro Anaray: 1 — p. TononeBka, 2 — p. Kokcy,
3 —p. Capkanp, 4 — p. Opta-Tenrek (porto JI.A. TumeeBoii).

CeBepHbIil MaKpOCKIIOH JKeThICYCKOTO AJlaTay OTIMYAETCS OT FOXKHOTO pacipe/eiIeHHEM BBICOTHBIX
nosico. Ha Oonee apyHOM FOXKHOM MAaKpPOCKJIOHE BBINAIACT IOSC MEJIKOJIMCTBEHHBIX JIECOB, a
necoryroBoit nosic pparmenrapet (Pyoros, 1948; Bonkosa, 2003; JlumeeBa, AGmaiixaHos, 2014).

BriBoabl

CeBepHblii  MakpocksioH JKeTsicyckoro Asaray XxapaKTepu3yercs Oco00i CTpYKTYypoid
BBICOTHOTO PACHpEEIICHUs PACTUTEIBHOCTH U TOYB, B COCTaBE KOTOPOUl BBIAEICHBI CIIETYIOLIUE
mosica: BBICOKOTOPHBI HUBAIbHO-CKAJIbHBIA TOSIC C TMOAMOSCAMHU JICIHUKOB, CHEKHHUKOB,
(GUPHOBBIX TOJIEH H  KPUOMETPOPHUTHBIX TPYINIUPOBOK HA MPUMHUTHUBHBIX TOYBEHHBIX
00pa3oBaHUAX; TOPHO-JIYTOBOM M JYrOBO-CTEMHOW aJbIUICKUII TMOSIC C KOOpE3UeBBIMU U
KpHOGUTHBIMU JIyTaMU HAa TOPHO-TYTOBBIX aTbIMHUICKUX MOYBAX B COUYETAHWU C BBHICOKOTOPHBIMU
CTENsIMH HAa BBICOKOTOPHBIX JIYrOBO-CTEMHBIX IOYBAaX; TOPHO-IYrOBOM M JIyTOBO-CTEIHOMN
CyOaNbMUICKUI TOSIC CO CPEAHETPABHBIMU JIyTaMU Ha TOPHO-JIYTOBBIX CyOalbMHUICKUX MOYBAX U
OCTEHEHHBIMM  JyraMHd Ha  BBICOKOTOPHBIX  JIYTOBO-CTEMHBIX TEMHOIIBETHBIX  IOYBaX,
CTJIAHUKOBBIMU ~apYEBHUKAMHM Ha BBICOKOTOPHBIX TEMHOLBETHBIX IOYBaX; IMOSC TOPHBIX
TEMHOXBOWHBIX JIECOB Ha TOPHOJIECHBIX TEMHOI[BETHBIX MOYBAX U HACTOSIIUX ME30(HUTHBIX JTYTOB
Ha TOPHBIX JYrOBO-JIECHBIX TOYBAX; IMOSC TOPHBIX MEJKOJUCTBEHHBIX JIECOB HA TOPHOJIECHBIX
TEMHO-CEPBIX MOYBAaX M TOPHBIX IUIOJOBBIX JECOB HAa TOPHOJECHBIX YEPHO3EMOBHUAHBIX MOYBAX;
CTENHOM TMOSIC C TOJAMOSICAMU JIYTOBBIX, HACTOSIIIMX M OIYCTBIHEHHBIX CTENEel Ha TOPHBIX
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YepHO3eMax BBIIIECIOYCHHBIX U OOBIKHOBEHHBIX, TOPHBIX TEMHO-KAIITAaHOBBIX M TOPHBIX CBETJIO-
KallITAHOBBIX MOYBAX; IMOSC MPEIrOPHBIX 3()heMEepONIHO-37TaKOBO-TIOJIBIHHBIX ITYCTHIHb Ha TOPHBIX
cepo3eMax CEBEPHBIX CBETIIBIX MU 3(eMEepOMITHO-TIONIBIHHBIX IYCTBIHb HAa TOPHBIX Cepo3emMax
CEBEPHBIX OOBIKHOBEHHBIX, OCTEITHEHHBIX 3(eMEpPOBO-KOBBIIBHO-TIOJIBIHHBIX MYCTBIHb Ha TOPHBIX
OypBIX TOYBAX M MOJIBIHHO-COJITHKOBBIX ITyCTBIHb Ha TOPHBIX CEPO-OypBIX MOYBAX.

BrisiBIeHHBIE 3aKOHOMEPHOCTH BBICOTHOTO paclpeesieHnss IOYBEHHO-PACTUTEIBLHOTO IOKPOBa
CEeBEpHOT0 MaKpOCKJIOHa JKeThICycKoro Asaray SBIISIOTCS OCHOBOH OOTaHMKO-T€OTpaguuecKoro
paifOHMpPOBAHMUS PETHOHA, OIEHKH 3KOCHCTEMHOTO pPAa3HOOOpa3us W €ro paclpeieieHus o
BBICOTHOMY TpajveHTy. Pa3sHooOpa3Hble MECTOOOMTAaHHS WTPAIOT BAXKHYIO POJb B COXPaHEHHH
BBICOKOTO  OMOJIOTUYECKOTO pa3HOOOpa3usi TOPHOM CTpaHbl, MOBBIIIEHUH 3(PPEKTUBHOCTH
MIPUPOIOOXPAHHBIX MEPOIIPUATHI B IEPUO] U3MEHEHHSI KIIMMATA.

Hamm uccrnenoBanust o onieHKE BIMSHUS U3MEHEHUs KIMMaTa B TOPHBIX cHUCTEMax 3araHoro
Tanp-Ulans, Kupruszckoro Anaray m FHOxHoro Anras nokasajiu, 4TO HaOJIIOJAaeTCsl CMEIIEHUE
BBICOTHBIX T0sicoB (Dimeyeva et al., 2015). BoicoTHblil npeaen obutanus pacreHuit Ha HOxxHOM
Antae nmoansuicst Ha 200-300 m (CynranoBa u np., 2016), na 3anagaom Tsub-1llane — va 100 M.
B Kuprusckom Anatay cMmelieHHe BBICOTHBIX MOSICOB HE HAOII0aIOCh, HO MPU3HAKU apUIU3aliH
OTMEYEHBI BO BCEX MOsICAX.

[Ipu rnobGanbHOM HM3MEHEHHM KiIMMaTa HauOoJiee yA3BUMBIMH CTaHYT PEIKHE, SHIAEMHYHBIE
BUIBI M BUABI C Y3KOM DOKOJOTMYECKOW aMIUIMTYAOW. BakHoe 3HaueHHe B COXpPaHEHHH
SKOCHUCTEMHOTO pa3HooOpa3usi Boznaraercs Ha JKonrap-Anarayckuit ['ocyaapcTBEHHBIH
HammonaneHbIl IPpUPOAHBIN MapK, CO3/TaHHBIA Ha CEBEPHOM MakpociioHe JKetbicyckoro Anaray B
2010 r. ITapk, pacnoyioxkeHHbIN Ha Tuiomaan 356022 ra u taHymuiics nmouty Ha 300 kM ¢ 3amaaa Ha
BOCTOK, 00€CHEUMBACT OXPaHy HPHUPOJIHBIX CHCTEM OT Yrpo3, BO3HUKAIOUIUX B pe3yibTare
AHTPOIIOTEHHBIX U NIPUPOIHBIX BO3ACHCTBUI HA OKPYKAIOILYIO CPELLY.
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Zhetysu (Dzungarian) Alatau is a wide mountain range in the southeast of Kazakhstan,
between the deserts of Turan in Kazakhstan and Central Asia, and the deserts of Dzungaria in
Central Asia. The vegetation and soil cover of this region is heterogeneous due to the
diversity of their formation conditions. The main ridge is combined with two parallel
macroslopes, the northern and southern, with different structure of altitudinal zonation. Due to
the vast amount of factual data required for analysis of the spatial patterns of the soil and
vegetation cover on the ridge, and for construction of a wholesome picture of its altitudinal
zones, we took a particular interest in the study of the altitudinal differentiation of the
northern macroslope.

We distinguished the following zones: mountainous nival-rocky with the subbelts of glaciers,
rocks and cryopetrophytic groups; mountain meadow and meadow steppe alpine; mountain
meadow and meadow steppe subalpine; dark coniferous forests and meadows; small-leaved
forests; mountain steppe with the subbelts of meadow, typical and desert steppes; piedmont
deserts. We provide the vegetation and soil cover characteristics for each belt.

The revealed patterns of the altitudinal distribution of the soil and vegetation cover of the
northern macroslope of the Zhetysu Alatau can be used to carry out a fractional botanical and
geographical zonation, evaluate the ecosystem diversity and its distribution throughout the
altitudes, improve efficiency of the measures for nature protection during the period of
climate changes, as well as to assess the threats caused by the anthropogenic and natural
impacts.

Keywords: altitudinal zonation, Zhetysu Alatau, soils, vegetation, northern macroslope.

DOI: 10.24411/2542-2006-2021-10083

The Zhetysu (Dzungarian) Alatau is a ridge of mountains and intermont hollows that stretch in
East West direction (Fig. 1). The conditional border between the northern and southern macroslopes
is a highland hollow with the Koksu River (Kazakhstan) and Bortala River (China) (Gvozdetsky,

! The study was carried out on the basis of the programs of the Ministry of Education and Science of the Republic of
Kazakhstan No. 0113PK00940 “Botanical diversity of the wild species related to the cultivated plants as a source of the
enrichment and preservation of the gene pool of the agrobiodiversity to implement the food program” (2013-2015),
No. BR05236546 “The Kazakhstan state botanical gardens implementation of the actual scientific and practical tasks of
the Global Strategy for Plant Conservation as a sustainable system for biodiversity maintenance” (2018-2020); and the
program of the Ministry of Ecology, Geology and Natural Resources of the Republic of Kazakhstan No. BR10264557
“Cadastral assessment of the current ecological state of flora and plant resources of the Almaty region as a scientific
basis for effective management of resource potential” (2021).
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Mikhailov, 1978; The Republic of Kazakhstan, 2006).

The northern macroslope includes the northern and eastern slopes of the ridge and its peripheral
spurs. The northern slope has a stepped system of ridges and hollows that declines in northern
direction, while the altitudes decrease in western direction.

Fig. 1. Schematic map of the studied region.

The distribution of the severely dissected relief is limited, but the subdued highland relief is
developed much better. It is represented with smoothed plateau-like surfaces and the glacial ones in
the nival zone, occupied with glaciers and firns, over which the rocky peaks and ridges stretch
(Relief of Kazakhstan ..., 1991). The residual glacial (moraine) steps are located below and merge
upon the decline with the smoothed surfaces, developed within the mid-mountain relief. This relief
is characterized by the two main types: smoothed, formed by the ancient leveling surfaces, and
steep, formed by the dissected slopes of deep river valleys. On the border of the mid-mountain zone
there is a series of extended hollows, fenced by the low, discontinuous mountains belt on the
outside. The strip of foothills is represented by erosional, erosional-accumulative hilly-wavy
foothill, alluvial-proluvial and deluvial-proluvial sloped flat foothill plains.

Mountain zonation depends on the climatic, geological and orographic features of the mountain
system. The structure of the vertical zonation of the soil and vegetation cover is territorially
heterogeneous, variable and diverse. Among the factors that determine the altitudinal borders of the
vertical landscape zones, the spatial location of the ridge relative to the air masses, its height, relief
and terrain dissection, slopes aspect, composition of the soil-forming and bedrock play the main
role. The aridity of the territory increases from west to east and together with bioclimatic conditions
determines the variation of zones and subzones along with their altitudinal boundaries. In addition,
on the slopes of the southern aspect these boundaries are shifted upward in contrast with the
northern aspect, which determines the variations of the altitude limits.
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Altitudinal zonation of landscapes in different parts of the mountain system depends on the
aspect and slopes steepness, which can be seen in the inversion processes of the soil and vegetation
cover (disturbed order of altitudinal zones/belts), migration (deviation of zones boundaries),
interference (attenuation or fallout of some zones; Zakharov, 1934). Continentality and climatic
(latitudinal) zonation affects the formation of altitudinal zonation.

A complex systematic approach to studying the patterns of distribution and formation of
vegetation cover and ecological conditions of habitats, such as relief, slopes aspects and soil type,
on the northern macroslope of the Zhetysu Alatau gives us an opportunity to determine the
altitudinal differentiation in a more accurate way. We used zonal type of vegetation and zonal type
of soils as the main criteria to distinguish altitudinal belts.

A zone/belt is an altitudinal level in the mountains, hummocks and low mountains, with the
dominance of a certain type of soil and vegetation. Each zone has a unique hydrothermal regime
with a specific indicator of the ratio between heat and moisture in the heterogeneous geological
structure and geomorphological forms. A subzone is a part of a bigger zone with a certain structure
of the dominant plant communities, bound to different types and subtypes of soils (Lavrenko,
1964). The boundaries of belts and subbelts are the borders of the altitudinal distribution of a certain
type of vegetation (Ogureeva, Bocharnikov, 2017) and soil.

The change of subzones in the vegetation cover can be diagnosed by the indicators of the plant
communities structure, such as a set of life forms; dominant species composition; ratio of ecological
groups of species (mesophytes, xerophytes, etc.); ratio of phytocenotic groups of species (meadow-
steppe, steppe, etc.). In the soil cover this change can be diagnosed by the change in the
morphogenetic soil properties in their type or subtype, hydrothermal regime and features of the soil
cover structure.

On the highest parts of the main ridges the landscape belongs to a glacial-nival high-altitudinal
zone, located above 3200-3300 m on the northern slope, and above 3500-3800 m on the southern
slope (Sokolov et al., 1962; Pachikin, 1991; Pachikin et al., 1996, 2016). Those peaks of the main
ridges of the Zhetysu Alatau that are higher than 2400 m, are occupied with highland meadows. On
the slopes of northern aspect the mountain-meadow alpine and subalpine soils prevail, while the
highland meadow-steppe soils prevail on the southern ones. The highland steppe soils can be found
on the steep southern slopes. In the highland zone the inversion phenomena take place, causing the
alpine soils to descend into the subalpine belt.

In the mid-mountains with mountain meadow-forest vegetation the meadows are bound to the
mountain-meadow chernozem-like soils, and forests are spread on the mountain-forest dark soils.
Together with coniferous forests the mesophytic forest meadows with mountain forest-meadow
soils are widespread on the northern slopes, while the mountain meadow steppes with mountain
meadow-steppe soils can be found on the southern slopes. In the mid-mountains the small-leaved
forests are also common, under which the mountain-forest dark grey and mountain-forest
chernozem-like soils are formed.

The mountain-steppe zone is formed in the low mountains of the dissected steep relief.
The desert sagebrush-fescue-feather grass steppes dominate in the lower piedmont-low-mountain
zone. The low-mountain feather grass and fescue-feather grass steppes are spread further along the
altitudinal profile and turn into forb-bunch grass meadow steppes higher on it, where the merging of
mountain chernozems and mountain-steppe soils, mountain dark chestnut and mountain light
chestnut soils prevails.

Semi-desert and desert piedmonts are occupied with grey soils, which are replaced with the
mountain chestnut soils on the front ridges and spurs in the low mountains and with mountain
chernozems in the mid-mountains (Permitina, 2008; Permitina et al., 2015).

The Zhetysu Alatau has a very high botanical diversity. By its natural characteristics it stands
between Tien Shan, a typical mountain system of Central Asia, and mountains of the Southern
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Siberia. Its flora is thoroughly studied; its richness (2168 species) and high amount of endemics (76
species) are well-known (Goloskokov, 1985). The Altai-Siberian floral elements have a strong
influence on its northern macroslope. According to R.V. Kamelin (1973), a border between the
mountain Siberian and North Tien Shan floras can be drawn along the boundary between the
northern and southern macroslopes. The vegetation cover of the Zhetysu Alatau was described in
the classic works of N.I. Rubtsov (1946, 1948), who was the first one to determine the features of
the altitudinal zonation of these slopes. The general patterns of vegetation distribution are shown on
the small scale (1:2500000) “Vegetation Map of Kazakhstan and Central Asia” (1995).

By its soil-geographical zonation (Soil-geographical zonation of the USSR ..., 1962;
Fedorovich, 1969) the Zhetysu Alatau is considered as an element of the Northern Tien Shan
mountain province. By the botanical-geographical zonation its northern macroslope belongs to the
Dzungar-North Tien Shan province, North Dzungar mountain subprovince with an Trans-lIle -
North Dzungar type of altitudinal zonality (Volkova, 2003). N.I. Rubtsov (1948) considered the
northern slope to be a part of the Northern Dzungarian district of the Dzungarian geobotanical
region. According to N.I. Rubtsov, its altitudinal belts are as follows: alpine, subalpine, forest-
meadow, steppe, semi-desert and desert.

Objects and Methods of the Study

The objects of our study are the vegetation and soil covers of the northern macroslope of the
Zhetysu Alatau.

The field researches were carried out in 2015 on 37 key plots between 916 m (Topolevka River)
and 2136 m above sea level (Segizbay Pass), and in 2018-2019 on 83 key plots between 777 m
(Bayturbau area) and 3078 m (near Upper Zhasylkol Lake). We used the traditional soil and
geobotanical methods (Soil survey ..., 1959; Field geobotany, 1959-1976; Bykov, 1978).
The comparative-geographical method was used for the soil studies (Rode, 1971; Zonn, 1983).
It included comparison of the soils properties and factors of soil formation that determined their
genesis, patterns of their spatial distribution, formation of their cover structure and structure of
vertical zonation in the given mountain conditions. To diagnose and characterize the soil properties
we made soil profiles within the area of distribution of certain soil types and subtypes. To describe
the genetic profile we used the morphological methods (Rozanov, 2004) and clarified them on the
basis of analytical data. The taxonomic determination of soil types, subtypes and varieties was
carried out according to the accepted classifications (Classification and diagnostics ..., 1977,
Shishov et al., 2004; Identification guide ..., 2008).

The field geobotanical studies included a method of landscape-ecological profiling and
description of the main plant communities. The boundaries of belts, subbelts and detailed
geobotanical descriptions of plant communities were recorded with GPS. Geobotanical descriptions
by profiles were carried out for each type of vegetation, taking into account the diversity of
communities and ecological conditions on the sample plots (100 m?). To describe the vegetation we
used the geobotanical forms that included sections to record the landscape main components (relief
and soils), moisture conditions, factors that affected vegetation (natural or anthropogenic).
The floristic composition of the communities was determined on the sample plots; for each species
we recorder the following characteristics: height, level, abundance (O. Drude’s scale), vital state
(A.A. Grossheim’s scale), phenological phase, general and specific projective cover, nature of
distribution. The main criteria for assigning a certain community to its zone were the height above
sea level, dominant types of vegetation and soils. During the study the steepness, slopes aspect,
microrelief and water sources determined the diversity of communities and ecological-
physiognomic vegetation categories within the belt or subbelt. We identified the plant species
during the office processing of the collected material (Flora of Kazakhstan, 1956-1966; Illustrated
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guide ..., 1969-1972). The taxonomy of species is given according to Plantarium (2020) and
The Plant List (2013).
Results and Discussion

To characterize the altitudinal zonation of the northern slope of the Zhetysu Alatau we used the
literature sources and materials of the field studies that were carried out in the recent years on the
basis of the complex research of the soils and vegetation cover.

High mountain nival-rocky belt (>3100 (3200) m above sea level (a.s.l.)

Subbelt of glaciers, snow fields and firns. Soil and vegetation cover are absent.

Subbelt of cryopetrophytic groups occupies the rocky ridges, trough valleys, moraines and
rockslides. It is represented by the sporadic subnival species (Waldheimia tridactylites Kar. ex Kir.,
Thylacospermum caespitosum (Cambess.) Schischk., Saxifraga oppositifolia L., S. flagellaris
Willd. ex Sternb., Poa versicolor Besser, Ranunculus kamchaticus DC, Erysimum altaicum
C.A. Mey., Silene uralensis subsp. apetala (L.) Bocquet, Carex nigricans C.A. Mey., Sibbaldia
tetrandra Bunge, Cerastium lithospermifolium Fisch.) that develop on the primal soil formations.

Mountain-meadow and meadow-steppe alpine belt (2700 (2750)-3100 (3200) m a.s.1.)

It is located on the steep slopes and severely dissected, high mountain, subdued relief. The soils
are mountain-meadow alpine, and occupy the slopes of the northern and similar aspects, as well as
smoothed surfaces of high mountain plateaus with the forming alpine meadows with low grasses.
The slopes of southern and southwestern aspects are occupied with high mountain meadow-steppe
alpine soils that form under the high mountain meadow steppes. Rarely, the hydromorphic high
mountain meadow-bog peaty soils can be found in the deep boggy depressions.

Mountain-meadow alpine soils occupy the relatively gentle northern and northwestern slopes of
the ridge. The soil-forming rocks are poorly sorted eluvial-deluvial and glacier rubbly formations.
Among the mountain-meadow soils the mountain-meadow alpine turf and mountain-meadow alpine
turf-peaty types are distinguished. The turf horizon is common for thin profiles. This horizon is
replaced with low mineralized turf-peaty one in the turf-peaty types of soils. The humus horizon
(A+B=30-50 cm) is greyish-brown, highly humid, loose and lumpy, with a significant amount of
rubble and with a marl of thick rocks under it. The soils are significantly humic in the turf horizon,
highly acidic, leached off the carbonates, but are not rich with bases and not saline. The medium
and heavy clay loamy sediments are dominant in the grain composition.

High mountain meadow-steppe soils of the alpine zone are poorly developed, their profile is
thin and filled with rocky fractions. The humus horizon merges into bedrock on the ridges and
upper parts of the slopes. In the lower parts of the slopes and intermont hollows where the colluvial
and deluvial matter accumulates, the profile can reach significant depth. The depth of the humus
horizon (A+B) is 30-45 cm, poorly structured, light brown and highly humic, the amount of which
declines with depth. Under the humus horizon the carbonate build-ups are found in the soils of the
upper part of the slopes, while in the lower parts the leached soils can be found. The rubbly clay
loamy sediments are prevalent in the grain composition.

On the border of the alpine and nival zones along the rocky slopes, rockslides and cliffs the
low-herb kobresia-grass-forb meadows develop on the mountain-meadow alpine soils. The
communities include Kobresia capillifolia (Decne.) C.B. Clarke, Poa alpina L., Gentiana algida
Pall., Saxifraga sibirica L., Aster alpinus L., Doronicum turkestanicum Cavill., Eritrichium
villosum (Ledeb.) Bunge, Erigeron oreades (Schrenk) Fisch. & C.A. Mey., Swertia marginata
Schrenk, Saussurea involucrata Matsum. & Koidz., Gentiana algida Pall., Taraxacum songoricum
Schischk., Silene graminifolia Otth, Gastrolychnis brachypetala Tolm. & Kozuh. (Dimeyeva et al.,
2020; photo 1).
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Photo 1. Alpine meadows with low grass (left) with participation of the Red Data Book of
Kazakhstan (2014) species Saussurea involucrata (right) (photo by B.Sh. Kaliev).

For the western part of the ridge the meadows with Kobresia capillifolia and cryophytic low-
herb meadows with (Persicaria vivipara (L.) Ronse Decr., Primula algida Adams, Festuca
kryloviana Reverd., Poa alpina, Viola altaica Ker Gawl., Gentiana algida) are common (photo 2),
forming on the mountain-meadow alpine soils with high mountain steppes (Festuca valesiaca
Schleich. ex Gaudin, Poa versicolor, Helictotrichon tianschanicum (Roshev.) Henrard) on the high
mountain meadow-steppe soils that cover the gentle slopes and moraine deposits. The pure kobresia
meadows with single inclusions of other species (Persicaria vivipara, Papaver nudicaule L.,
Antennaria rosea subsp. confinis (Greene) R.J. Bayer, Thalictrum alpinum L.) cover the convex
parts of slopes of the southern aspect and positive parts of meso- and microrelief. Kobresia-forb
meadows (Kobresia capillifolia, Primula algida, Swertia marginata, Comastoma falcatum (Turcz.)
Toyok., Aster alpinus, Leontopodium ochroleucum Beauverd, Gagea serotina (L.) Ker Gawl.,
Androsace septentrionalis L., Viola kunawurensis Royle), and sometimes with Carex titovii V. 1.
Krecz. and Luzula multiflora subsp. sibirica V. 1. Krecz., L. spicata (L.) DC., can be found in the
more humid places on the high mountain meadow-bog soils, in depressions, hollows, ravines and
slopes of northern aspect.

Photo 2. Alpine meadows with Kobresia and forbs: Kobresia capillifolia is on the left, Gentiana
algida on the right (photo by B.Sh. Kaliev).
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The rocky-rubbly slopes of different steepness and orientation are covered with cryophytic
meadows with low herbs. The prevailing species in their composition are Sibbaldia tetrandra,
Potentilla nivea L., Oxytropis lapponica (Wachlenb.) J. Gay, O. chionobia Bunge,
Thylacospermum caespitosum, Androsace umbellata (Lour.) Merr., Antennaria rosea, Primula
algida, Potentilla freyniana Bornm., Erigeron alpinus L., Poa alpina, Myosotis sylvatica Hoftm.,
Viola altaica, Minuartia kryloviana Schischk. These meadows develop on the mountain-meadow
alpine thin rubbly soils. The vegetation on the steep rocky slopes is sparse.

The floristic composition of the kobresia meadows in the eastern part of the high mountain zone
includes Stipa martinovskyi Klok., S. regeliana Hach. In the small bogs the sedges are widespread
(Carex melanantha C.A. Mey., C. parva Nees, C. enervis C.A. Mey., C. canescens L.), with
Parnassia laxmannii Pall. ex Schult. and Pedicularis violascens Schrenk. Arctous alpina (L.)
Niedenzu and Eriophorum scheuchzeri Hoppe are very rare. The bogged areas with high mountain
meadow-bog soils are overgrown with cereals (Poa attenuata Trin., P. alpigena Lindm., Festuca
rubra L., Trisetum spicatum (L.) K. Richt., Phleum alpinum L., Alopecurus magellanicus Lam.),
sedges (Carex parallela (Laest.) Sommerf., C. melanantha, C. tristis M. Bieb., Luzula pallescens
Sw., L. spicata), and Juncus triglumis L.

Mountain-meadow and meadow-steppe subalpine belt (2200 (2250)-2700 (2750) m a.s.l.)

It occupies the lower level of the high mountain. The relief is formed with the plateau-like
peaks, steep slopes of different aspects and intermont valleys. The soil cover consists of mountain-
meadow subalpine and high mountain meadow-steppe dark soils.

Mountain-meadow subalpine soils form in the lower part of the mountain-meadow zone.
The soils are common for the plateau-like peaks of the ridge and the most smoothed parts of the
slopes of the northern and northwestern aspects. The soil-forming rocks are eluvial-deluvial and
glacier, averagely sorted rubble deposits. In the morphological profile the turf and humus horizons
are prominent, have a dark grey color and granular structure. The depth of the turf horizon is 10-
15 cm, the depth of the humus (A+B) is 50-65 cm. The soils are highly humic in the surface turf
horizon, but the amount of humus abruptly decreases with depth. The soils are not rich with bases,
are not saline, leached of carbonates; the soil solution reaction is acidic. The medium and heavy
clay loamy rubbly sediments are prevalent in the grain composition.

High mountain meadow-steppe dark soils are common for the steep slopes of the southern and
southwestern aspects with developed meadow-steppe vegetation and elfin juniper woods. The thin
peaty humus horizon on the upper part of the slopes is dark black and positioned on the coarse
deposits. The soils on the gentle slopes and smoothed watersheds have a more developed profile,
turf layer and multiple horizons. The depth of the humus horizon (A+B) is only 30-35 cm, dark
brown, granular-powdery and highly humic. The soil solution reaction is neutral or mildly alkaline.
The heavy clay loamy sediments are prevalent in the grain composition.

In this belt the mid-herb grass-forb meadows are widespread (Alchemilla bungei Juz., A.
sibirica Zamelis, Pilosella aurantiaca (L.) F. W. Schultz & Sch. Bip., Rhaponticum carthamoides
(Willd.) Iljin, Poa versicolor, Dactylis glomerata L., Papaver nudicaule, Lupinaster pentaphyllus
Moench, Veronica spuria L., Achillea millefolium L., Aconitum anthora L., Allium obliquum L.) on
the mountain-meadow subalpine soils that sometimes alternate with communities of Juniperus
pseudosabina Fisch. ex C.A. Mey. on the high mountain dark soils.

In the western meadows of the ridge the prevailing species are Alchemilla and Geranium
(Alchemilla sibirica Zamelis, Geranium saxatile Kar. ex Kir., G. albiflorum Ledeb., Pedicularis
dolichorrhiza Schrenk, Dracocephalum imberbe Bunge, Astragalus alpinus L., Persicaria vivipara,
Phleum phleoides (L.) Karst., Alopecurus pratensis L., Helictotrichon pubescens (Huds.) Schult. &
Schult. f) and grass-forb (Dactylis glomerata, Alopecurus pratensis L., Milium effusum L.,
Persicaria bistorta (L.) Samp., Solidago virgaurea L., Rhodiola rosea L., Dianthus kuschakewiczii
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Regel et Schmalh., D. turkestanicus Preobr., Prunella vulgaris L., Trollius altaicus C.A. Mey.,
Heracleum dissectum Ledeb., Conium maculatum L., Galium boreale L., Achillea millefolium,
Campanula glomerata L.) meadows, forming on the mountain-meadow subalpine soils. These
meadows are common for the silt slopes, mostly of the northern and eastern aspects (photo 3).

Photo 3. Subalpine mid-herb meadows (left) with the Red Data Book of Kazakhstan (2014) species
(right) Rhodiola rosea (photo by B.Sh. Kaliev).

In the eastern part of the northern macroslope the mesophytic-forb and steppe meadows are
widespread on the high mountain meadow-steppe dark soils. The phytocenoses include Persicaria
bistorta, Alchemilla bungei, Viola altaica, Aster alpinus, Erigeron azureus Regel. ex M. Pop.,
Schulzia crinita (Pall.) Spreng., Euphorbia alatavica Boiss., Galium verum L., Poa attenuata,
Phleum phleoides, Festuca rupicola Heuff., Antennaria rosea. The grass layer is dense, with no
dominant species. At the lower border the mid-herb meadows with participation of Pilosella
aurantiaca, Alchemilla bungei, Poa versicolor Besser., Dactylis glomerata, Papaver croceum L.,
Veronica spuria, Achillea millefolium, Lupinaster pentaphyllus, Aconitum anthora, Allium
obliguum are formed.

In the high mountains the steppes are represented by grass associations, the main background of
which is formed with Festuca valesiaca and F. rupicola, as well as Helictotrichon tianschanicum
and Poa pratensis, P. angustifolia. The species diversity of Festuca steppes is formed with abundant
forbs (Androsace dasyphylla, Leontopodium leontopodioides, Potentilla nervosa, Galium verum,
Veronica spicata) and bunch grasses (Koeleria gracilis, Stipa capillata).

Belt of mountain dark coniferous forests and meadows (1700 (1800)-2200 (2250) m a.s.l.)

This belt is located within the mid-mountain and low mountain averagely and slightly dissected
relief, as well as in the intermont valleys and mountain sloping plateaus (photo 4). In its lower part
the relief is subdued due to the distribution of the loess loams. The eluvial-deluvial and deluvial
rubbly clay loams are also present. The soil cover is formed with the mountain-forest dark soils and
mountain meadow-forest soils.

Mountain-forest dark soils are located on the steep outer and inner slopes of the northern,
northeastern and northwestern aspects. In the severely dissected relief they form a continuous belt.
When the subdued relief develops, they occupy the steep slopes of river valleys. The soil-forming
rocks are deluvial-eluvial deposits of varied composition. The profile has a forest litter on the
surface; the horizon is peaty, brown and powdery; under it an isolated horizon is dark colored,

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2021, Vol. 5, No. 2



40 ALTITUDINAL DIFFERENTIATION OF SOIL AND VEGETATION COVER ...

granular-lumpy and includes rubble. The subhorizon is rubbly, with siliceous powdering. The depth
of the humus horizon (A+B) is 45-65 cm. The soils are highly humic in the litter layer, but humus
decreases with depth. The soils are not rich with bases; the soil solution reaction is acidic; the heavy
clay loamy sediments are prevalent in the grain composition.

Photo 4. Belt of mountain dark coniferous forests and meadows (photo by L.A. Dimeyeva).

Mountain meadow-forest soils occupy the steep slopes of the southern and western aspects and
combine with mountain-forest dark, mountain meadow-steppe and mountain-steppe xeromorphic
soils. The soil-forming rocks are eluvial-deluvial rubbly clay loams. The upper horizon is grey-brown,
slightly pressed, granular, and merges into the pressed horizon of powdery-lumpy structure. The depth
of the humus horizon (A+B) is 50-100 cm. The soils are highly humic, acidic, but are not rich with
bases. The medium and heavy clay loamy sediments are prevalent in the grain composition.

The dark coniferous forests develop on the mountain-forest dark soils. In the western part of the
ridge they occupy the steep western and northwestern slopes of ravines, represented by spruce
forests (Picea schrenkiana Fisch. ex C.A. Mey.) of park-like kind; in the more humid areas they
also include Abies sibirica Ledeb. The forests with herbs (Rubus saxatilis L., Polypodium vulgare
L., Campanula glomerata L., Solidago virgaurea L., Thalictrum minus L., T. simplex L., Dianthus
superbus L., Polemonium caeruleum L., Codonopsis clematidea (Schrenk) C.B. Clarke), herb-
mosses (Thuidium abietinum (Hedw.) Schimp., Aconitum leucostomum Vorosch., Geum urbanum
L., Bupleurum longifolium L., Aegopodium podagraria L., Poa nemoralis L., Polemonium
caeruleum), mosses (Thuidium abietinum, Drepanocladus uncinatus (Hedw.) Warnst.), bushes
(Lonicera humilis Kar. & Kir., L. webbiana Wall. ex DC., L. hispida Pall. ex Schult., L. caerulea
L., L. microphylla Willd. ex Schult., Rosa beggeriana Schrenk ex Fisch. & C.A. Mey., R. albertii
Regel, R. spinosissima L., Berberis heteropoda Schrenk, Cotoneaster multiflorus Bunge,
C. melanocarpus Fisch. ex Blytt., Ribes meyeri Maxim.) and forests with dead cover and sporadic
bushes (Rubus idaeus L., Ribes aciculare Sm.) are also widespread there. In the upper part of the
forest-meadow zone the areas with Juniperus pseudosabina and sporadic spruces are spread,
formed on the dark soils of high mountains (photo 5).
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Photo 5. Juniperus pseudosabina on the edge of the forest-meadow belt (photo L.A. Dimeyeva).

In the coniferous forests of the eastern part of the ridge the true spruce forests with a closed
canopy are developed, mainly on the northern slopes of the ravines. The spruce forests on the
northwestern and western slopes with meridional location have a well-developed undergrowth and
grass layer. The spruce canopy on the steep slopes with rocky outcrops is entirely closed, with
a moss cover of Thuidium abietinum developed under it.

The western part of the northern macroslope is covered with the typical mesophytic meadows
with the prevailing Dactylis glomerata, Brachypodium pinnatum (L.) P. Beauv., Helictotrichon
pubescens, Aconitum septentrionale Koelle, Sanguisorba alpina Bunge., Aconogonon alpinum
(AlL) Schur. These meadows are formed on the mountain meadow-forest soils. Together with the
typical meadows, there grass-forb steppe meadows are widespread here, developing on the
mountain meadow-steppe soils. The communities include cereals (Phleum phleoides, Poa
versicolor, Koeleria macrantha (Ledeb.) Schult, Festuca rupicola) and forbs (Origanum vulgare L.,
Achillea millefolium, Hypericum perforatum L., Thalictrum minus, Lupinaster pentaphyllus,
Aconogonon alpinum, Phlomoides pratensis (Kar. & Kir.) Adylov, Kamelin & Makhm., Tanacetum
vulgare L.); the layers are well-pronounced.

The eastern meadows are represented by thick and high grasses. The most developed
phytocenoses are the ones with the dominant Dactylis glomerata and Calamagrostis epigejos (L.)
Roth. Usually these communities include sedges (Carex praecox Schreb., C. leersii F.W.Schultz,
C. caucasica Stev.), legumes (Vicia tenuifolia Roth, V. sepium L., V. cracca L., Medicago falcata
L., Trifolium repens L., T. pratense L., Lathyrus pratensis L.), as well as Aconitum septentrionale,
Achillea millifolium, Bunium setaceum (Schrenk) H. Wolff, Hieracium virosum Pall., Thalictrum
minus, Fragaria viridis Weston, Origanum vulgare. L. Some species are less abundant: Alcea
froloviana (Litv.) lljin, Aquilegia karelinii (Baker) O. Fedtsch. & B. Fedtsch., Bupleurum
longifolium, Crepis sibirica L., Delphinium elatum L., Geranium saxatile, Gentianella aurea (L.)
H. Smith, Hypericum hirsutum L., Rhaponticum carthamoides (Willd.) Iljin (photo 6).

Belt of mountain small-leaved forests (1200 (1250)-1700 (1800) m a.s.l.)
This belt is located at the lower border of the spruce forest, occupying the eroded slopes of the
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northern and northeastern aspects, ancient river valleys and plateau-like peaks. The soils cover is
represented by the mountain-forest dark grey soils on the northern slopes, combining and merging
with mountain-forest chernozem-like soils, mountain podzolic and leached chernozems.
The mountain meadow-steppe soils are common on the slopes of the southern and sometimes
eastern aspects. The mountain typical chernozems are spread in the intermont valleys.

Photo 6. Mid-mountain meadows with high grass and the Red Data Book of Kazakhstan (2014)
species Rhaponticum carthamoides (photo by L.A. Dimeyeva).

Mountain-forest dark grey soils are formed in the lower level of the mid-mountain relief, on the
steep slopes of the northern aspect. They form individual massifs, sometimes making homogeneous
profiles under the small-leaved forests. The soil-forming rocks are loess and eluvial-deluvial rubbly
clay loams. The forest litter is prominent on the surface, the depth of the humus horizon is 40-
50 cm, the horizon is dark black-grey, highly humic, The soil solution reaction is neutral or mildly
acidic. The medium clay loamy sediments are prevalent in the grain composition.

Mountain-forest chernozem-like soils are formed in the low or sometimes mid-mountain relief.
The soil-forming rocks are loess loams on the eluvial-deluvial rubbly deposits. The leached types are
the most developed among the mountain-forest chernozem-like soils. The depth of the humus horizon
is 70-80 cm, the horizon is black-grey and granular. The soils are highly humic and deeply leached of
the carbonates. The medium clay loamy sediments are prevalent in the grain composition.

Mountain leached and podzolic chernozems are widespread on the gentle slopes of the northern
and northwestern aspects, forming individual massifs. The soil-forming rocks are eluvial-deluvial
deposits. The profile is greyish-brown or greyish-black in the upper horizon, loose or slightly
pressed, finely granular. The lower horizon is paler and lumpy. In the lower part of the humus
horizon of podzolic chernozems there is a developing soil powdering. The depth of the humus
horizon (A+B) is 70-120 cm. The soils are highly humic. The soil solution reaction is neutral. The
light clay and heavy clay loamy sediments are prevalent in the grain composition.

Mountain meadow-steppe soils are located mostly on the slopes of the southern aspects and
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merge with mountain-forest and mountain forest-meadow soils. The soil-forming rocks are eluvial-
deluvial clay loams. The humic-accumulative horizon of the profile is grey-brown, slightly pressed
and powdery-lumpy. The subhorizon is lighter by color, pressed and less structured. The depth of
the humus horizon (A+B) is 30-100 cm. The soils are highly humic, but the humus decreases with
the depth. The soil solution reaction is mildly acidic, but neutral in the deeper horizons. The heavy
clay loamy sediments are widespread in the grain composition.

The small-leaved forests form separate massifs and are rarely dense (photo 7). Along the slopes
of the northern aspects the grass-bushes aspen, aspen-birch and birch forests are spread (Populus
tremula L., Betula pendula Roth, B. tianschanica Rupr.), sometimes with spruce (Picea
schrenkiana) and fir (Abies sibirica), with undergrowth of bushes (Lonicera webbiana, Rubus
idaeus, Ribes nigrum L.) and layer of heliophobic herbs (Aegopodium podagraria, A. alpestre
Ledeb., Delphinium elatum, Anthriscus sylvestris (L.) Hoffm., Bupleurum aureum Fisch.
ex Hoffm., Impatiens noli-tangere L.) and mesophilic cereals (Poa nemoralis, Dactylis glomerata,
Brachypodium pinnatum) that form on the mountain-forest dark grey soils. Forests with Betula
procurva Litv. and Populus tremula are fragmentary, with the undergrowth of bushes (Berberis
heteropoda, Rosa beggeriana). The grass cover is sparse and usually includes Poa versicolor,
Lathyrus humilis (Ser.) Spreng., L. transsilvanicus (Spreng.) Rchb., Codonopsis clematidea,
Dactilis glomerata, Aegopodium podagraria, Geranium rectum Trautv., Bupleurum longifolium,
Hypericum hirsutum, Anthriscus sylvestris.

Photo 7. Spring aspect of mountain small-leaved forests with the Red Data Book of Kazakhstan
(2014) species — Malus sieversii (photo by B.Sh. Kaliev).

Mountain fruit forests consist of Malus sieversii (Ledeb.) M. Roem. and Sorbus tianschanica
Rupr. and form along the slopes of the northern aspects on the mountain-forest chernozem-like
soils. These forests include Populus tremula, rarely Betula pendula and B. tianschanica, along with
such bushes as Rosa beggeriana, R. platyacantha Schrenk, Rubus idaeus, Lonicera microphylla
Willd. ex Schult., Crataegus almaatensis Pojark., Berberis heteropoda Schrenk, Rhamnus
cathartica L. The herbaceous layer is represented by mixed and sod grasses: Alopecurus pratensis,
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Dactylis glomerata, Brachypodium pinnatum (L.) P. Beauv., Adegopodium podagraria, Polygonum
songaricum Schrenk ex Fisch. & C.A. Mey., Aconogonon alpinum, Bupleurum longifolium,
Lathyrus transsilvanicus, Poa nemoralis, Tanacetum vulgare, Campanula glomerata, Ligusticum
discolor Ledeb., Urtica dioica L., Milium effusum L., Inula helenium L. (Dimeyeva et al., 2020).

Steppe belt (800-1700 m a.s.l.)

This belt includes three subbelts: meadow steppes (1200 (1250)-1700 m a.s.l.), typical steppes
(1000-1200 (1250) m a.s.L.), desert steppes (800-1000 m a.s.1.).

Subbelt of the meadow steppes is located in the lower part of the dark coniferous forests.
Its relief is represented by the gentle slopes of the main ridge of the northern and northwestern
aspects and plateau-like surfaces of some ridges and uplands. Its soils cover consists of mountain
leached chernozems and mountain typical chernozems that combine with mountain-forest
chernozem-like and mountain meadow-steppe soils.

Mountain typical chernozems develope on the illuvial-deluvial rubbly clay loamy deposits.
The depth of the humus horizon (A+B) is 75-100 cm. The soil profile has a surface turf horizon, is
granular like the humus horizon, loose or slightly pressed and greyish-black. The subhorizon has
carbonate build-ups. The soils are highly humic. The soil solution reaction is slighlty acidic, close to
neutral; the reaction of carbonate horizons is alkaline. The medium and heavy clay loamy sediments
are prevalent in the grain composition.

The meadow steppe communities are formed with the steppe and meadow species: Festuca
valesiaca, Stipa zalesskii Wilensky, Poa versicolor, Phleum phleoides, Dactylis glomerata; and species
of Thalictrum, Hedysarum, Galium, Medicago genera. The subbelt is represented by the rich forb-
feather grass (Stipa lessingiana Trin. & Rupr., Poa versicolor, Ligusticum discolor, Peucedanum
morisonii Besser, Achillea millefolium) and forb-fescue (Festuca valesiaca, Helictotrichon desertorum
(Less.) Pilg., Achillea millefolium, Plantago lanceolata L., Phlomoides tuberosa (L.) Moench)
communities that form on the leached chernozems. The species composition includes Stipa capillata L.,
Bothriochloa ischaemum (L.) Keng, Melilotus officinalis (L.) Pall., M. albus Medic., Amoria hybrida
(L.) C. Presl, Achillea millefolium, Salvia deserta Schangin, Potentilla inclinata Vill., Elymus repens
(L.) Gould, Phleum pratense L., Crepis sibirica, Alcea froloviana, Heracleum sphondylium subsp.
montanum (Schleich. ex Gaudin) Briq., Anthriscus sylvestris, Verbascum orientale (L.) All.,, Bromus
inermis Leyss., Origanum vulgare, Fragaria viridis.

Subbelt of the typical steppes in the central and eastern parts of the ridge is represented by the
mixed grasses and sod grasses (photo 8). Its soil cover is formed with mountain common
chernozems and mountain typical chernozems that combine with mountain-steppe
thermoxeromorphic and mountain meadow-steppe soils. The lower part of the piedmont plain is
characterized by the dark chestnut soils that merge with mountain-steppe soils.

Mountain common chernozems occupy the slopes of the northern and eastern aspects. The soil-
forming rocks are eluvial-deluvial rubble or loess loams. The type of normal chernozems is
prevailing. The humus horizon is of middle depth (A+B=45-70 cm); its upper part is an isolated turf
horizon. The humus-accumulative is dark grey, slightly pressed and granular; the humus-illuvial is
light brown, pressed, powdery-granular or lumpy-granular. The soils are medium and low humic.
The soil solution reaction is almost neutral. The middle clay loamy sediments are dominant in the
grain composition.

Mountain steppe thermoxeromorphic soils are formed on the steep slopes of the southern,
southeastern and southwestern aspects, merging with mountain chernozems and rarely with
mountain-forest dark grey and mountain chernozem-like soils, forming on the eluvial-deluvial
rubble-rock deposits. The humus horizon is of low and middle depth, the profile is poorly
developed and highly rubbly-rocky. The depth of the humus horizon (A+B) is 35-50 cm. The upper
horizon is dark grey, powdery-lumpy; under it the horizon is dark brown, lumpy-nut-like,
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transitioning into the rubbly bedrock. The upper horizon can be low and strongly humic. The soil
solution reaction changes from mildly acidic to alkaline. The soils are rich with bases. The light,
medium and heavy clay loamy sediments are widespread in the grain composition.

Photo 8. Steppe with Stipa capillata (photo by K. Ussen).

Mountain-steppe poorly developed soils are common for the southern steep slopes and narrow
plateaus of the ridges and some mountains. The soil-forming rocks belong to eluvial-deluvial
formations. The profile is of low depth, poorly developed and rubbly-rocky. The depth of the humus
horizon (A+B) is 35-40 cm. The upper horizon is dark grey and powdery-granular; under it the
horizon is dark brown and lumpy-nut-like. The humus amounts in the upper horizon vary widely.
The soil solution reaction is mildly acidic and alkaline. The light and medium clay loamy sediments
are dominant in the grain composition.

Dark chestnut soils are formed on the mountain slopes (on the peripheral ridges only),
distinguished as mountain soils, and in the intermont valleys, on the piedmont steeply-wavy plains,
distinguished as piedmont soils. The soil-forming rocks eluvial-deluvial rubbly and loess clay
loams. The upper part consists of turf horizon, under which the horizon is dark brown-grey and
granular-lumpy. The following subhorizon is greyish-brown and lumpy. The depth of the humus
horizon (A+B) is 45-55 cm. Its lower part includes carbonates. The upper horizon is low humic,
unlike it is in the chernozems, and rich with bases. The soil solution reaction is neutral and mildly
alkaline. The light and medium clay loamy sediments are dominant in the grain composition.

This subbelt is represented by the development of Festuca, mixed forb-feather grass-fescue
(Festuca valesiaca, Stipa caucasica Schmalh., S. capillata, S. lessingiana, S. kirghisorum P. Smirn.,
Koeleria macrantha, Poa versicolor, Bromus inermis, Sedum hybridum L., Hypericum perforatum,
Origanum vulgare, Ziziphora clinopodioides Lam., Salvia dumetorum Andrz. ex Besser,
S. nemorosa L., Patrinia intermedia (Hornem.) Roem. ex Schult.) communities with ephemeroids
(Poa bulbosa L.) and bushes (Spiraea hypericifolia L., Prunus prostrata Labill., Cotoneaster
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melanocarpus Fisch. ex A. Blytt, Lonicera microphylla Willd. ex Schult.), forb-fescue-feather grass
(Stipa zalesskii, S. capillata, Festuca valesiaca, Helictotrichon desertorum, Koeleria macrantha,
Phleum phleoides, Phlomoides pratensis, Medicago falcata, Salvia dumetorum, Galium verum,
Thalictrum minus, Alcea froloviana) steppes, formed on the common chernozems.

The upper part of the piedmont sloped plain is covered with forb-bunch grasses (Festuca
valesiaca, Helictotrichon desertorum, Stipa zalesskii, Koeleria macrantha, Phleum phleoides,
Phlomoides pratensis, Salvia dumetorum, Medicago falcata) steppes, partially with bushes (Spiraea
hypericifolia, Athraphaxis frutescens (L.) K. Koch etc.), frequently with Rosa platyacantha Schrenk
on the mountain leached chernozems.

The wide intermont valleys are occupied with forb-bunch grass (Festuca valesiaca, Stipa
capillata, Stipa zalesskii, Koeleria macrantha, Phleum phleoides, Lathyrus pratensis, Galium
verum, Thalictrum minus, Salvia dumetorum, Hypericium perforatum, Origanum vulgare, Thymus
serpyllum L., Achillea millefolium, Artemisia dracunculus L.) steppe communities, developing on
the mountain typical chernozems.

The mountain xeropetrophytic steppes are formed by steppe cereals (Festuca valesiaca, Stipa
capillata, Koeleria splendens C. Presl, Phleum phleoides), xeropetrophytic forbs (Ziziphora
clinopodioides, Thymus serpyllum, Patrinia intermedia, Ajania fastigiata (C. Winkl.) Poljak.,
Hypericum scabrum L.) and bushes (Spiraea hypericifolia, Athraphaxis frutescens etc.) on the
mountain-steppe xeropetrophytic soils along the slopes of southern aspects.

The mountain-steppe, poorly developed soils are occupied with petrophytic forb-bunch grasses
(Sedum hybridum, Ziziphora clinopodioides subsp. bungeana (Juz.) Rech. f., Patrinia intermedia,
Festuca valesiaca, Stipa caucasica).

The dark chestnut soils are covered with fescue and feather grass-fescue dry steppes (Festuca
valesiaca, Stipa capillata, S. lessingiana, S. kirghisorum, Koeleria macrantha, Phleum phleoides,
Koeleria splendens) with the poor xerophytic (Verbascum phoeniceum L., Salvia dumetorum etc.)
and xeropetrophytic (Ziziphora clinopodioides, Thymus serpyllum, Patrinia intermedia, Ajania
fastigiata, Hypericum scabrum) forbs and Poa bulbosa. These communities usually include
Helictotrichon desertorum, Festuca rupicola, Phlomoides pratensis, Verbascum phoeniceum,
Allium splendens Willd. ex Schult. ex Schult. fil. and Eremurus altaicus (Pall.) Stev. The
communities of the wide intermont valleys are abundant with forbs (Galium verum, Thymus
pulegioides subsp. pannonicus (All.) Kerguélen, Salvia dumetorum, Thalictrum minus, Artemisia
dracunculus, A. austriaca Jacq., Lathyrus pratensis etc.).

Subbelt of desert steppes occupies the lower part of the mountain-steppe zone and is
represented by the piedmont sloped plain. Its soil cover is formed with the mountain light chestnut
soils and mountain grey soils.

Light chestnut soils are common for plateaus, middle and lower parts of the piedmont plains
and occupy the upper part of the piedmont semidesert zone, including the foothill sloped plain and
peripheral parts of the low mountains, where they occupy the northern aspect slopes and merge with
grey soils. The soil-forming rocks are eluvial-deluvial rubbly clay loams. The depth of the humus
horizon (A+B) is 50-75 cm. The upper horizons are powdery-lumpy, lumpy and pressed. The lower
part of the humus horizon includes carbonate build-ups. The upper horizon is low humic. The soil
solution reaction is alkaline. These soils are rich with bases and are not saline. The medium clay
loamy sediments are dominant in the grain composition.

Mountain common grey soils are widespread on the steep and gentle mountain slopes, on the
upper and lower parts of the foothill sloping plains, lower parts of the slopes, intermont plains,
upper terraces of the river valleys and narrow plateaus. The soils are represented by the north
subtypes of common and light grey soils. The soil-forming rocks are eluvial-deluvial rubbly clay
loams. The depth of the humus horizon (A+B) is 30-50 cm. The profile has a poor differentiation by
its genetic horizons, is low humic with low amount of humus, and its carbonate-illuvial horizon is
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poorly developed. The soil solution reaction is alkaline, the soils are non-saline, the medium clay
loamy sediments are dominant in the grain composition.

The vegetation cover is dominated with ephemeroid-sagebrush-bunch grass communities,
formed on the light chestnut soils. The desert steppes are mostly spread in the west of the
macroslope. The dominant cereals are Stipa sareptana A. Beck., S. capillata, S. lessingiana,
S. caucasica and Festuca valesiaca; the most common sagebrush is Artemisia sublessingiana
Krasch. ex Poljakov, with a significant amount of Poa bulbosa. The sedge-sagebrush-fescue
communities with bushes (Festuca valesiaca, Artemisia sublessingiana, A. frigida Willd., Carex
stenophylla subsp. stenophylloides (V.1. Krecz.) T.V. Egorova, Spiraea hypericifolia, Juniperus
pseudosabina), sagebrush-bindweed-feather grass (Stipa sareptana, Convolvulus tragacanthoides
Turcz., Artemisia sublessingiana), sagebrush-bunch grass (Stipa sareptana, S. lessingiana, S.
caucasica, Festuca velesiaca, Artemisia sublessingiana), forb-sagebrush-bunch grass (Festuca
valesiaca, Koeleria macrantha, Stipa capillata, Artemisia sublessingiana, Rhaponticoides ruthenica
(Lam.) M.V. Agab. & Greuter, Achillea millefolium) are spread there as well, with bushes
communities (Spiraea hypericifolia, Rosa platyacantha, Krascheninnikovia ceratoides (L.)
Gueldenst.; photo 9).

Photo 9. Combination of the sagebrush-bunch grass steppes and bushes (photo by K. Ussen).

Piedmont Desert belt (600-800 m a.s.l.)

This zone belongs to the upper part of montane plain, lower part of mountain slopes and lower
belt of low mountains. Its relief is a piedmont sloped plain, assembled by the gravelly-sandy, sandy
and sabulous formations, with Arkharly, Arganaty and Kyskash low mountains. Its vegetation is
ephemeral (ephemeroid)-sagebrush and saltwort-sagebrush. The soil cover includes mountain grey
soils, mountain brown soils and mountain grey-brown desert soils.

Mountain northern grey soils are common for the upper part of the piedmont plain, climbing up
onto the spurs and lower parts of the ridge slopes. The soil-forming rocks are light clay loam and
sandy loam. The grey soils are divided in common and light ones. The profile is slightly
differentiated into its genetic horizons; the depth of its humus horizon is insignificant (A+B=35-
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45 cm), humus composition is low. The upped horizon is pale yellow-grey, loose, layered, its
bottom part is brown, slightly pressed and lumpy. The carbonate-illuvial horizon is weakly
presented. The soil solution has an alkaline reaction. The soils are rich with bases and are not saline.
The sabulous and loamy sediments are dominant in the grain composition.

Mountain brown desert soils are common for the lower parts of the mountains slopes. The soil-
forming rocks are illuvial-deluvial formations of mountain bedrocks (sandy loams, clay loams,
clays). The upper profile part fractionally includes a layer of rubble. The depth of the humus
horizon (A+B) is 30-35 cm, it is brown and slightly layered. The subhorizon is dark brownish and
pressed. Its humus composition is insignificant, the max carbonate amounts are in its bottom part.
The soil solution has an alkaline reaction. The sabulous, light and medium loamy sediments are
prevalent in the grain composition.

Mountain grey-brown desert soils are common for the piedmont plains of the eastern part of the
Dzungarian Alatau ridge, forming on the binomial deluvial-proluvial deposits of clay loam and
rubble. These soils are divided in common and solonetzic ones. Their surface is covered with a
rubble and pebble shell, with a yellow-grey, spongy, lumpy-blocky, light clay loamy crust of 3-
6 cm. Under it there is a humus brown-grey, loose, scaly-layered horizon that turns into a dark brown
pressed horizon of carbonates deposit. The depth is laid with rubble (pebble) bedrocks with gypsum
build-ups. The depth of the humus (A+B) horizon is 30-35 cm. The soils composition of humus is
low, while the carbonates are high in the crust and carbonate-illuvial horizon. The soil solution has a
strongly alkaline reaction. The medium clay loam sediments are prevalent in the grain composition.

This belt is represented by the ephemeroid-grass-sagebrush vegetation on the mountain light
northern grey soils. The high piedmont plains are occupied with ephemeroid-sagebrush
(A. sublessingiana, Poa bulbosa) and ephemeral-feather grass-sagebrush (4Artemisia sublessingiana,
A. terrae-albae Krasch., Stipa lessingiana, S. sareptana, Eremopyrum orientale (L.) Jaub. ex Spach.,
Bromus tectorum L.) communities with Poa bulbosa, Bassia prostrata (L.) Beck, and partially with
Krascheninnikovia ceratoides. The sloped and poorly broken piedmont plains are occupied with the
ephemeroid-sagebrush (Artemisia sublessingiana, A. serotina Bunge, Poa bulbosa, Carex pachystylis
J. Gay) communities on the mountain northern common grey soils.

The rubble foothills are covered with phryganoids with Convolvulus tragacanthoides.
The nanophyton-sagebrush-saltwort (Salsola arbusculiformis Drobow, Artemisia heptapotamica
Poljakov, Nanophyton erinaceum (Pall.) Bunge; photo 10) and semishrub-feather grass-sagebrush
(Artemisia heptapotamica, Stipa caucasica, Krascheninnikovia ceratoides, Salsola arbusculiformis)
steppe deserts can be found on the mountain brown soils. For the foothill plains are the sagebrush-
saltwort deserts with co-dominating Artemisia terrae-albae and perennial saltworts (Salsola
laricina Pall.,, Anabasis salsa (Ledeb.) Benth. ex Volkens, Nanophyton erinaceum, Suaeda
physophora Pall., Kalidium caspicum (L.) Ung.-Sternb.) are common, forming on the mountain
grey-brown soils.

The river valleys are represented by birch (Betula pendula, B. tianschanica), poplar (Populus
laurifolia Ledeb., P. talassica Kom.), willow (Salix triandra L.) gallery woodlands and bushes
(Salix viminalis L., S. kirilowiana Stschegl., Myricaria germanica (L.) Desv., Lonicera stenanta
Pojark.; photo 11), forming on the floodplain forest-meadow soils with steppe, typical and swamp
meadows (Dactylis glomerata, Phleum phleoides, Helictotrichon pubescens, Persicaria alpina
(All) H. Gross, Aconitum septentrionale, Elymus repens, Bromus inermis Medicago falcata L.,
M. lupulina L., Amoria hybrida, A. repens (L.) C. Presl, A. fragifera (L.) Roskov, Achillea
millefolium, Origanum vulgare, Agrimonia asiatica Juz., Carex melanostachya M. Bieb. ex Willd.)
on the floodplain meadow and maedow-boggy soils, as well as grass fens (Typha angustifolia L.,
Rumex confertus Willd., Mentha longifolia (L.) Huds., Phragmites australis (Cav.) Trin. ex Steud.)
on the boggy soils.

The foresaid patterns of the altitudinal differentiation on the basis of the complex assessment of
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the soil and vegetation cover showed us a more complete picture of the altitudinal zonation of the
the Zhetysu Alatau northern slope.

Photo 10. Piedmont deserts with Salsola arbusculiformis (photo by L.A. Dimeyeva).

The mountains of the Zhetysu Alatau are located in a desert zone, far from humid air of the
oceans and seas. We compared them to the eastern slope of Caucasus, located in the desert-steppe
zone, where the main ridge blocks the humid Atlantic air from the west. For the eastern ridge a
continental (Dagestan) type of altitudinal zonality is common. There, aside from the arid belts of the
piedmont deserts, desert steppes and arid woodlands, the broad-leaved forests are widespread, while
the coniferous woods are absent (Zones and types of vegetation ..., 1999; Gasanov, 2009).

Unlike the Kazakh Altai which is located in the steppe zone, there is no high mountain tundra in
the mountains of the Zhetysu Alatau (Dimeyeva et al., 2012).

The northern macroslope of the Zhetysu Alatau and the mountains of the Northern Tien Shan
has the same type of altitudinal zonality (Trans-Ile-North-Dzungar), but their altitudinal boundaries
are different. Western Tien Shan is located in the subzone of the southern deserts, with no steppes
and coniferous forests which are replaced with belts of savannoids and open juniper woodlands
(Volkova, 2003; Ussen et al., 2014).

The northern macroslope of the Zhetysu Alatau differs from the southern one by the distribution
of its altitudinal belts. In the higher aridity of the southern slope the small-leaved forest belt is
absent, while the forest meadow belt is fragmentary (Rubtsov, 1948; Vokova, 2003; Dimeyeva,
Ablaikhanov, 2014).

Conclusions

The northern macroslope of the Zhetysu Alatau has a specific structure of altitudinal
distribution of vegetation and soils. It is divided in the following belts: high mountain nival-rocky
with the subbelts of glaciers, snow fields, firns and cryopetrophytic groups on the primal soil
formations; mountain-meadow and meadow-steppe alpine with kobresia and cryophytic meadows
on the mountain-meadow alpine soils, with combination of high mountain steppes on the high
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mountain meadow-steppe soils; mountain-meadow and meadow-steppe subalpine with mid-herb
meadows on the mountain-meadow subalpine soils and steppe meadows on the high mountain
meadow-steppe dark soils, with elfin juniper woods on the high mountain dark soils; mountain dark
coniferous forests on the mountain-forest dark soils and typical mesophytic meadows on the
mountain meadow-forest soils; mountain small-leaved forests on the mountain-forest dark grey
soils and mountain fruit forests on the mountain-forest chernozem-like soils; steppe with the
subbelts of meadow steppes, typical steppes and desert steppes on the mountain leached and
common chernozems, mountain dark and light chestnut soils; piedmont ephemeroid-grass-
sagebrush deserts on the mountain northern light grey soils and ephemeroid-sagebrush deserts on
the mountain northern common grey soils, ephemeral-feather grass-sagebrush steppe deserts on the
mountain brown soils and sagebrush-saltwort deserts on the mountain grey-brown soils.

3 4

Photo 11. Rivers of the northern macroslope of the Zhetysu Alatau: 1 — Topolevka, 2 — Koksu, 3 —
Sarkand, 4 — Orta-Tenrek (photo by L.A. Dimeyeva).

The determined patterns of the altitudinal distribution of the soil and vegetation cover of the
northern macroslope are the basis for the botanical and geographical zonation of the region,
evaluation of its ecosystem diversity and its distribution throughout the altitudes. The various
habitats have a major role in preservation of the biological richness of the mountains and improve
the efficiency of the measures for nature protection during the period of climate changes.

Our studies aimed to evaluate the influence that climate changes have on the mountain systems
of the Western Tian Shan, Kyrghyz Alatau and Southern Altai showed a shift in attitudinal belts
(Dimeyeva et al., 2015). The attitudinal limit for the vegetation habitats in the Southern Altai has
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lited by 200-300 m (Sultanova et al., 2016) and by 100 m in the Western Tian Shan. Inthe
Kyrghyz Alatau the shift has not been registered. However the signs of aridization have been found
in every belt.

The global climate changes will make the rare and endemic species as well as the species with
narrow ecological amplitude the most vulnerable. Therefore, Zhongar-Alatau National Park is
hoped to have a big influence in preservation of ecosystem diversity. Created on the northern
macroslope of the Zhetysu Alatau in 2010, now the Park occupies 356022 ha, stretching from west
to east for 300 km. It protects the local nature systems from the threats caused by the anthropogenic
and natural impacts on the environment.
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TpaHcdopMalysi JTeCHBIX JKOCHCTEM BBIPAXKAETCS B COKPAIICHHH IIOKPHITOM JIeCOM ILIOMIA[IH,
(parMeHTaINM JIECHBIX MAacCHBOB, M3MEHEHHWH CTPYKTYpbl W MOPOAHOTO cocTaBa. B mnecocremHoi
30HE€ CIUIOIIHOM JIECHOM MOKPOB OTCYTCTBYET. XapaKTEPHbl OCTPOBHBIE MACCHUBBI JIECOB Pa3IMYHON
IJIOIIA M, TIPUYPOYCHHBIE K Pa3HBIM 3JieMeHTaM penbeda. B ycrnoBHAX HEyCTONYMBOIO yBIAXXHEHUS
OCHOBHBIMU ~ (paKTOpaMH pacIpeeieHus PaCTUTENBHBIX COOOIIECTB CTAHOBATCS peibed U
JiecooOpasyromie nopoasl. Ha Teppuropuu [TpuBoIKCKON BO3BBIIIIGHHOCTH 3TH (DAKTOPBI BhIPAKEHBI
Haunbosee oT4eTarBO. MHOroo0Opasue yciaoBUi MECTOIPOU3pacTaHusi 00yCIIaBIMBAET CYIECTBOBAHUE
B Ipeienax HeOONBIIOH TEPPUTOPUHM  JIECHBIX  COOOLIECTB TAGKHOTO THIIA, MACCHBOB
IINPOKOJIMNCTBEHHBIX JIECOB, a TaKkkKe ()ParMEHTOB OCTCITHEHHBIX M CTENMHBIX JecoB. CTONb mecTpas
KapTHHA OCJIOKHEHA KOPEHHBIM NPeoOpa3oBaHUEM OOJIBLIIMHCTBA JIECHBIX COOOIECTB JIESTENbHOCThIO
yenoBeka. CokpallieHue JIECHO! IUIOLa i U CBA3aHHAs U HUM (pparMeHTalys JECHOro IIOKpOBa B 30HE
JIECOCTENM BbI3bIBAET HEOOXOJUMOCTb BBIJIENEHHUS THUIIOB MAcCHUBOB, C(QOPMHUPOBABIIUXCS B
pesynbraTe IpoOiieHnst Ooliee KPYIMHBIX KOMIIEKCOB. B paboTe mpuBeneHbl TaHHBIE 110 JIECHCTOCTH
HCCIICIOBAHHONW TEPPUTOPUH, KATErOPHUSIM 3e€MeNIb JIECHOIO (DOHa M BUIOBOMY COCTaBYy JPEBOCTOEB,
OIIMCAHbl THUIBI JIECHBIX MAacCHUBOB, XapaKTEpHbIC U1 30HBI JiecocTenu. lIpuMeHeHHMEe MeETonoB
naHAmadTHON SKOJOrMH B COYETAHUHN HCIIOIb30BAHUEM AAHHBIX JIECOYCTPOICTBA IIO3BOJIMIIO OLICHUTh
IIPOCTPAHCTBEHHYIO CTPYKTYpy JIECHOIO IIOKpPOBa M OCOOGHHOCTH paclpelesieHus JIECOB 110
Teppuropuu. JlecHbIE MacCHBBI pacCMaTPUBAIOTCS KaK KOMIUIEKCHI KOCHCTEM Pa3IM4YHOH CTeleHH
CIIOKHOCTH. THIBI JECHBIX MAaCCHBOB ONHMCAHBI C HCIOIBb30BAaHHMEM TAKCAIMOHHBIX ONWCAaHUU U
pa3Ho0Opa3HbIX Kaprorpaduueckux MaTepuaioB. [Ipum 3ToM yduThIBajzach Kak IPUYpPOUYEHHOCTh K
3JIeMeHTaM penbeda, Tak U pa3Mepsl OTAEIbHBIX y4acTKoB. [IpuBoguTCS OLlEHKa BHUIOBOIO COCTaBa
OCHOBHBIX JIeCOOOPa3ylOIMX IOPOJ B Pa3IMYHBIX THUIAX JECHBIX MaccuBoB. ComocTaBiieHHE
XapaKTePUCTUK JIECHBIX MACCHBOB pAa3JIMUYHBIX THUIOB W PasMEpPOB IMO3BOJIMIO OLEHUTH HX
COBPEMEHHOE COCTOSHHE W OIPEACTHUTH CTENEHb TPaHC)OpMAIMK JIECHOIO IOKPOBAa TEPPUTOPUH B
LIEJTOM.

Kniouesvle cnosa: necocrenHas 30Ha, I[IpuBomkckas BoO3BBILIEHHOCTb, JIECHOM IOKpPOB, JIECHBIE
9KOCUCTEMBI, THIIBI JIECHBIX MacCHBOB, BUIOBOM COCTaB, CTENEHb TPAaHC(HOPMALIUH.

DOI: 10.24411/2542-2006-2021-10084

B Hacrosee Bpems MOCTOSIHHO YCHJIMBAIOLIEECS AHTPOIIOTEHHOE BO3JECHCTBUE IPUBENO K
paluKalbHOMY H3MEHEHHMIO COCTaBa M CTPYKTYpbl JiecoB. KopeHHble JjecHble COOOIIeCTBa,
XapaKTepU3YIOIIUECs] BBICOKMM OHMOJIOTHYECKUM pa3HOOOpa3ueM M yCTOWYMBOCTBHIO, CMEHUIMCH
BTOPUYHBIMH JIECAMH YNPOLICHHOW CTPYKTYPhl W HHM3KOM YCTOHYMBOCTBIO. (CHOBHBIMU
(bakTOopamMH, ONpPENeNIOUIMMA COCTOSIHUE U Pa3BUTHE JIECHBIX 3KOCHUCTEM, SIBIISIOTCS pa3iMyHble
BU/Ibl QHTPOIIOTEHHOTO BO3JICHCTBUSA: PYOKH, OTUYXAECHUE TEPPUTOPHUH, aTMOC(EpPHOE 3arpsi3HEHHE,
JIeCHbIe MOXKaphl, U3MeHeHue kaumara (Spmumko u ap., 2009; Angelstam, 1998; Kuparinen et al.,
2010; Cambi et al., 2015).
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B ycnoBusIX MHTEHCHBHOTO MPUPOJONOIB30BAHUS ITO BEIAET K CHIXKCHHUIO YCTOMYHMBOCTU M
MPOJAYKTUBHOCTH JIECHBIX SKOCHCTEM U Pa3BUTHIO 3PO3MOHHBIX MpoleccoB. BozaeicTButio
MOJIBEP>KEHBI BCE KOMIIOHEHTHI JIECHBIX 3KOCUCTEM: JIPEBOCTOM, TOJIPOCT, MOAJIECOK, HATIOYBEHHBII
MOKPOB M MOYBa. B 0IHUX CilydastX MOCIAEACTBUS 3TUX HAPYIICHUH MPOXOJAT JOCTATOYHO OBICTPO
(BBIOOpOYHBIE PYOKH HEOOJBIION WHTEHCHBHOCTH), B JPYIHX COXPAHSIOTCS TNPAKTHYECKH Ha
MPOTSHKEHUU BCEH KU3HM JpeBocTosi. OAHAKO W B TOM, U B JAPYrOM CJy4dae 4acThb TEPPUTOPUHU
WCIBITHIBACT 3HAYMTENBHBIC HArpy3KH H TpaHCPOpPMUpPYETCS TPAKTUYECKH HEoOpaTuMo
(mpopyOsieHHBIE TEXHOJIOTHYECKHE KOPUIOPHI, BOJIOKA, MECTa CKIAJWPOBAHUS JPEBECHUHBI H
YHUYTOXKEHHUSI ~ MOPYOOUYHBIX  OCTATKOB).  3HAYUTEIbHBIE  IUIOMIAAM  JIECHBIX  KYJIBTYP
XapaKTEepPU3YIOTCSI HE TOJBKO YIPOIIEHHON CTPYKTYpOH [IpeBOCTOEB, HO M 3aMETHBIMU
W3MEHEHUSMH, CBSA3AaHHBIMH C OOpaOOTKOM  TIOYBBI, HCIOJIb30BAaHUEM  SITIOXMMHUKATOB,
MHOTOKPAaTHBIMU arpOTEXHUYECKUMHU YXOJaMHU.

Tpanchopmaiys JE€CHBIX 3KOCHCTEM BBIPAXKAECTCSI B COKPAILEHUH MOKPBITOH JIECOM IUIOIIAIH,
(dbparMeHTaIMu JIECHBIX MAaCCHUBOB, HM3MEHEHUH CTPYKTYPHI U MOPOJHOTO cocTaBa. dparmeHTanus
JIECOB B pe3yJbTaTe AEATEIbHOCTH YeIOBEKa U3MEHWIA MPUPOJAHBIN XapakTep HE TOJbKO COCTaBa U
CTPOEHHS JIECHBIX (DPUTOIIEHO30B, HO M MOP(OJOTUUYECKHE XAPAKTEPUCTUKH JIECHBIX MAaCCHUBOB,
MHOTHE U3 KOTOPHIX PaCajucCh Ha OT/IEIbHbBIE YaCTH.

N3ydeHue JecHBIX SKOCHUCTEM OCHOBAHO Ha KOHIEMIMH THUMOB Jieca. OJHAKO CHUCTEMHbIE
WCCIIEIOBAHUS JIECHBIX 3€MEJb pa3paboTaHbl €ab0 M Hayalld pPa3BUBATHCS JIUIIb B MOCIEIHEE
BpeMsi, KOT/Ja TIOSIBUJIACh BO3MOKHOCTh HCIIOB30BAHHUS a’pO(POTOCHEMKH M KOCMHUYECKHX
CHUMKOB. 1151 maeHTU(UKAIIMN MPOCTPAHCTBEHHBIX CTPYKTYP IKOCHUCTEM HCIOJB3YIOTCS METO/IBI
CTPYKTYpHOTO aHajiu3a CTPYKTYp pa3iM4HOro MacmTadba OT 3JEeMEHTapHOro A0 TJI00albHOTO:
Kaprorpadguieckuii, MoppoMeTpuIecKuid, ONMTHICCKUH, MHPOPMAITMOHHBIN, CTATUCTUYECKHN U JIp.
(Bunorpanos, 1998).

TpaguioHHble GUTOLIEHOJOTHYECKOE U OMOTEOLIEHOJIOTMYECKOEe HAMpPaBICHHs HCCIEA0BAHUS
JIECHBIX AKOCUCTEM BKIIIOUYAIOT JETAIU3UPOBAHHBIM aCIEKT ONmucaHus (PIOpUCTHYECKOTO COCTaBa U
CTPYKTYpPHOM OpraHusanuyd OHOTr€OLIEHO30B, B3aMMOCBSI3M WX KOMIIOHEHTOB M XapaKTEPUCTHKY
HKOTOIOB, OObEIMHEHUS B TUIIBI WM TPYIIBI TUIIOB Jieca, HO 6€3 T0CTATOYHOI0 CUCTEMATHYECKOTO
00001IeHNsT B pPErHOHAJIbHBIE KATETOPUM SKOCHUCTEMHOW KIAacCU(PHUKAUMU U COIPSHKEHHOTO
npocTtpancTBeHHoro ananuza (CykaueB 1964, 1975; Heuiuc, 1973; Mupkun, Pozenbepr, 1978;
Mupxkus u np., 2001).

OcCHOBHBIE TOJIOKEHHUS JIECOTOTIOJOTHYECKOIO MOPSIKa ObUIM MPHUHSTHI B JIECOBEACHUM IOJ]
BriusaueM .M. Tandumibera (1953) u I'.D. Mopo3zosa emnie B Hayase XX Beka. Tak, I.d. Mopo3os
(1970, 1971) B ycnoBusix CpemHEpyCCKOH I€COCTeNU BBIIEIUI THIIBI JIECHBIX MAacCCUBOB,
MIPUYPOYCHHBIE K OTPEIeIEHHBIM AJIEMEHTaM pelbeda.

s Boponexckoit oonactu I'.d. Mopo30B NpUBOIUT CIIEAYIONINE THIIBI JIECHBIX MACCHUBOB:

1) nieca Mo HaropHeIM IMpaBbIM OeperaMm peK — pa3iudHble TyOpaBbl HAa YEPHO3EMHBIX,
CYTJIMHUCTBIX, JIECCOBUIHBIX, COJIOHIIEBATBIX IIOYBAX;

2) neca Ha aJUTFOBHANIBHBIX TIOYBAX B JOJIMHAX PEK;

3) 60pbI O HAAMOWMEHHBIM TeppacaM PEYHBIX JTOJIUH;

4) neca MepexXoJHOTO TUIA OT HAANOWMEHHOH Teppachl K CTENH, Ha YEPHO3EMHBIX U TEMHO-
CEpPBIX CYIECUAHBIX MTOYBAX;

5) KoJI04HBIE JIeca Ha BOJOCOOpax Ha — COJNIOASX WM WHAYe Ha COJIOTH;

6) GaiipayHble JIECKH BEPXOBHEB OBPAroB U OAloK;

7) MoKiMEHHBIE Jieca.

B cBor0 ouepenp KaxKIblii M3 3TUX THUIIOB JIECHBIX MAacCHBOB MOKET OBIThH Jajiee MOpa3/ieicH
Ha THUIbl HACAKJIEHUN MO MOYBEHHO-TPYHTOBBIM YCIOBUSIM: OCHOBHBIE M BpeMeHHble. Hampumep,
HAropHBIN JIEC MOKET OBITh PACUICHEH Ha CIEAYIOIUE THITH HACAKICHHIA:

1) nyOpaBbI Ha TEMHO-CEPBIX JIECHBIX TTOUBAX (HA AETPATUPOBAHHOM YEPHO3EME);
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2) nyOpaBbl Ha CEPBIX U CBETIIO-CEPHIX JIECHBIX CYTIIMHUCTHIX OYBAX;

3) nyOpaBbI Ha COJIOHIIEBATHIX MMOYBAX;

4) myOpaBbl Ha HIDKHUX 9aCTSAX OBPAXKHBIX CKJIOHOB U 10 TAJIBBETY OBPAroB Ha JCTIOBUATBHBIX
OTJIOKCHHUSX.

Ora cxema Obu1a gopadortana A.JI. Bembrapmom (1950, 1971) s mecocTenHo U CTEMHOW 30H
VYkpaunsl (puc. 1). OH BbLEITAT:

1) npuBOI0pa3ACIbHO-HATOPHBIE Jieca (MpUCTeHHAs 1yOpaBa),

2) 6aiouHO-0alipadHkle Jieca (Oalipaunas ayopasa),

3) moeMHebIe Jieca (moemHas 1yopaBa),

4) apeHHsble Jieca uin 60pbl (0OPOBOM KOMILIEKC),

5) npuBOIOpa3/IeNbHO KOJIKOBBIE Jieca (0JIbC).

" ‘. ’
. 1 L7 &
baupav y 3 X ; : A e
HaA oydpal ’ 0000800 rnomnnexc * LoA0RYGHD-Concs< s
MHAR e ROGo1l XEMANEAC

dydoaba

Puc. 1. Pacnpenenenue pacTUTENBHOCTH B JIECOCTENMHOM W CTEMHOM 30HE  YKpauHbI
(benmwsrapa, 1971). Fig. 1. Vegetation distribution in the forest-steppe and steppe zones of Ukraine
(benprapm, 1971).

PaccmatpuBas 3T KiaccupUKaluy, MOKHO 3aMETHThb, YTO THUIIBI MacCHUBOB BBIJIECICHBI HE
TOJIBKO T10 TOJIOKEHUIO B peibede, HO U YaCTUYHO IO pa3MepaM JIECHBIX y4acTKOB. B uactHocTH, B
00oux KiaccupUKaUAX ObUTH BBIJCICHBI KOJKOBBIE (KOJIOYHBIC) Jieca, MPEACTaBISAIOMINE COOOM
MeJnKre (parMeHThl JIECHBIX MaccuBOB. IIpu stom A.JI. Benbrapa BbeiAenseT KOJOYHBIE Jeca HE
TOJIBKO Ha BOJI0COOpax (MPUBOAOpa3AeiabHbIC), HO U B MpeesiaX HaAIMOWMEHHBIX Teppac (apeH).

B Hacrosiiiee BpeMs CUCTEMHBbIE NMPUHIMIBI aHAIM3a JIECHBIX AKOCHCTEM U MX KOMIUIEKCOB
IIUPOKO TMPUMEHSIIOTCSA B JiecoBeAeHUU W janmmadTHoN sKkonoruu (Cmosonoros, 1994, 1998;
CwmosoHoroB u ap., 2004; Ky3emenko, Muxees, 2008; Mueller-Dombois, Ellenberg, 1974; Sugart et
al., 1973; Walter, Box, 1976).

Omnpenenenne MOHATHUSA «IeCHON MaccuBy chopmyaupoaHo U.C. Menexosbim (1980): necHoi
MacCuB — 3TO TEPPUTOPHUSL C JIECHOM pPACTUTENBHOCTBHIO, 3aMETHO 000COONIeHHAas OT cocenHeil
€CTECTBEHHBIMU TPaHUIIAMU, HAPUMEP, OKPYKEHHasl CTENbI0 WM MOJSIMH (OCTPOBHOW MacCHB),
pazneneHHas pekoil (ImpaBoOEpe HbII MACCUB, JIEBOOCPEKHBI MAacCUB), TOPHBIM KpPSDKEM U T.1.
B coBpeMeHHBIX YCIOBHSIX TPAaHUIIBI JIECHBIX MAacCHBOB MOTYT COBMaJaTh C MyTSMHU TPAHCIIOPTA,
IpaHULIaMU HACEJICHHBIX MMYHKTOB U T.lI. TakuM 00pa3oM, U30JIMPOBAHHBIN JIECHOW MACCHB MOYHO
paccMaTpuBaTh Kak IEJIOCTHYIO SKOCUCTEMY TOTO WUJIM MHOTO YPOBHS CII0)KHOCTH, C MPUCYIIUM €
KOMIIJIEKCOM CBOMCTB. B Ka)K7I0M TakoM MacCHUBE COBOKYITHOCTH MOMYISALUNA pacTeHH (GOopMUPYET
pasznuuHble cooOmiectBa. [lpu STOM TOMynsSUU JEpeBbEB, KYyCTAPHUKOB U JIECHBIX BHJIOB
HAlOYBEHHOTO TIOKpOBa (JIMIIAWHUKK, MXH, TpaBbl) pPa3BUBAIOTCA B MAacCHBE JOCTaTOYHO
M30JIMPOBAHHO.

B necoctenHoil 30HE CIHJIOIIHOM JIECHOM TIOKPOB OTCYTCTBYET. XapaKTEpHbI OCTPOBHBIE
MacCHUBBI JIECOB Pa3NUYHOMN TUIOMIAH, MPUYPOUEHHBIE K pa3HbIM dneMeHTaM penbeda. [Toatomy
JIECHOM MAacCHB MOXHO paccMaTpHBaTh KaK OJIHY M3 OCHOBHBIX €IWHMI] W3YYEHHUS JIECHBIX
HKOCUCTEM, OCOOCHHO B 30HaX JiecocTenu u ctenu. CoKpalleHne JeCHOU IUIOMaa U CBSI3aHHAs C
HUM (parMeHTaIus JECHOTO TMOKpPOBa B 30HE JIECOCTEMHU BBI3BIBAIOT HEOOXOIUMOCTH BBIJICICHUS
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TUTIOB MAacCHBOB, C(HOPMHPOBABIIUXCS B pE3yibTare ApoOsieHusi Oojiee KPYMHBIX KOMIUICKCOB.
[Tpu 3TOM MOSBUIACH BO3MOXHOCTH COTIOCTABUTH KJIACCHU(DMKAIIMIO MAaCCUBOB C OOIIEH nepapxueid
AKOCHUCTEM, IPUHSITOH B JlaHamadgTHOM skonoruu (Bunorpanos, 1998; Formann, Gordon, 1986).

MaTepna.m,l H METOAbI

HccnenoBanust npoBoauiiuch Ha Tepputopun llpuBoinkckoil Bo3BbllieHHOCTH B J1€BOOEpEXbe
Oacceiina peku Cypsl, BepxHei yactu 6acceiiHa peku Xorep 1 BepxHel yactu 6acceiiHa peku MoKy,
OOr1mast TIoma s> 0XBa4eHHOHN HCCIIETIOBAHUSME TEPPUTOPHH cocTaBmIIa 6osee 1.7 mitH. ra (puc. 2).

Puc. 2. Cxema paitona uccienoanuii. Fig. 2. Schematic map of the studied region.

Ha 3amane u B nentpe (10 moiriMbl Cypbl) mpeoOiaaloT BBITOJIOKEHHBIE (OPMBI penbeda.
AGcomoTHbIe BBICOTHI KonebmoTes B mpenenax 200-260 m H.y.M. BC. ITouBooOpa3yroiue mopoast
MPEJICTAaBJICHHl B OCHOBHOM JIECCOBUIHBIMU IOKPOBHBIMH CYIJIMHKaMH. bBOJBIIYIO 4acTh
TEPPUTOPUU 3aHUMAIOT JIYTOBBIE CTENH C MpeoOiaJaHueM YEPHO3EMOB BBIIIEIOUCHHBIX,
B HAaCTOsIIIIee BpeMsi B OCHOBHOM pacnaxaHHbIe. JIecHast pacTUTENbHOCTH MIpe/icTaBIeHa JyOpaBaMu
U TOWMEHHBIMH JieCaMH C JIOMUHHPOBAaHHEM OJIbXM UepHOW u uBHl JoMmkoi. [upoko
pacrnpocTpaHeHbl TPOU3BOJHbIE OCHHHUKH, U3PEKa BCTPEUAIOTCS HU3KOCTBOJIbHBIE Jieca U3 KJIeHa
TaTapckoro U 4YepeMyXu OOBIKHOBEHHOHW. Jleca MMEIOT OCTPOBHOW XapakTep W MPHYPOUECHBI,
Kak MpaBUjio, K TOWMaM M JOJMHAM pPEK C MONMEHHO-aJUTIOBHANFHBIMA TOYBAMH WM
BO3BBIIICHHBIM YacTAM pelbeda €O CMBITBIMU, OTOJ30JICHHBIMH U CHJIHHOBBIIIETIOYEHHBIMU
yepHo3eMaMu. Pa3HO0Opa3HbI KyCTapHUKOBBIE COOOIIECTBA.

Bocrouynas yacTe TeppUTOpUHM pacmnojiokeHa B LeHTpe [IpuBOKCKON BO3BBIIIEHHOCTH Ha
w1ato 3acypbs C HauBBICHIMMHU BBICOTHBIMM oTMeTKamMu Oosnee 330 M H.y.m. BC. Otnuuasice
3HAYUTENBHBIMU KOJeOaHUsIMU penbeda, MECTHOCTh 3[eCh MPEICTaBIsieT COO0OW BBICOKOE,
MPOpPE3aHHOE TIYOOKUMHU PEYHBIMU JIOJIMHAMHU IUIATO C CUJIBHO TIEPECEUYCHHBIM XOJIMUCTHIM
penbedoM, COXpaHUBITUMCS CO BpEMEH TPETHUHOTO Meproia. MOPEHHBIE OTIOKEHHS JIEAHUKOBOTO
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nepruosia OTCYTCTBYIOT. BojopaszenbHble CKIOHBI M KPYThIE Oepera peyHbIX JIOJIMH COCTOSAT U3
MOILHBIX TOJI TPETUYHBIX [1E€CKOB U IIECUAHUKOB, C MOJCTUJIAIONIMMH OIIOKOBBIMU TJIMHaMHU. Jleca
pacrpocTpaHeHbl BO BceX dyeMeHTax penbeda. B Hacrosimee BpeMsi OCHOBHBIE IJIOLIAU JIECOB
MIPUYPOYEHbl K KAMEHUCTBIM U I€CUaHBbIM [OYBaM BepxHero 1uiaro. [lnonoponHbie nmouBsl Teppac,
PacroJIO’)KEHHBIX HU)KE, B OCHOBHOM paclaxaHbl, MecTaMu C(OPMUPOBAIUCH BTOPUYHBIE CTEIH.
XapakTepHbl COOOIIecTBa MECUAHBIX M KAMEHHUCTBIX CTENed B COYETaHUH C OCTEITHEHHBIMHU
cocHsikamu. Hapsimy ¢ 1yO0OBBIMH M OCHHOBBIMHU BCTpeuaroTcsi U Oepe3oBbie KoJku. CoolriecTBa
KYCTapHUKOB paclpOCTpaHEHbl 3HAYUTENIBHO PEXe, UX BUAOBOI coCTaB ropas3io OeaHee.

Ho cepenunbl XVII Beka ucciiemyemas TeppUTOpHUst OblIa TIyXOH OKPaWHOM Ha FOT0-BOCTOKE
Pycckoro rocynmapcrBa. bosblnyio ee 4acTh MOKpPBIBAIM IIHPOKOJIMCTBEHHO-COCHOBBIE Jieca
(bnarosemenckuii, 2005). Benymeil oTpacibio X034iCTBa KOPEHHOTO HAaceIeHUs Kpas (MOPABBI U
OypTacoB) ObUIO CKOTOBOJICTBO, a TaKKe OXoTa M OopTHMYecTBO. Pycckue moceneHust ObLan
HEBEJIMKM M pacCloJIarajuch B JOJMHAX PEeK. B CBA3M ¢ NOCTPOMKOM CTOpPOKEBBIX JIMHUM H
KpenocTtel Bo BTopoi monoBruHe XVII Beka ycuimiics mpolecc 3acefeHus Kpas. JIecHble MacCUBBI
AKTUBHO WCIOJIb30BAINCH JJII CTPOUTEIHCTBA OOOPOHHBIX COOPYKEHHMM (3aceyHasi uepTa).
MecTHble KUTEIW U MEpeceieHIbl 3aHUMAalUCh OOPTHBIM, PBHIOHBIM, MYHIIHBIM MPOMBICIAMH,
CKOTOBOJICTBOM, TpPEXIOJIbHBIM 3emJjenenreM. VHTeHCuBHOE mpeoOpazoBaHUE MPUPOJIHBIX
naHAmagdTOB MPOUCXOIIIO B TEUEHHE CIIEAYIOUIEro Beka. B cBs3u ¢ yBennyeHueM crpoca Ha xjed
pacIIupsUICh MOCEBHBIE IUIOIIAIU, IJIAaBHBIM OOpa3oM 3a CYeT pa3pabOTKU 3aJeKHBIX 3e€MeEJb.
[To nanueiM 1785 1., mammas coctaBisuia 6onee 50% Bcelt Tepputopuu kpast (INomrymsik, 1995, 1996,
1998; Tlonecckux, 1997).

Taxum oOpazom, k koHIy XVIII Beka ycTaHOBWIICS ONITUMANIBHBIN TSI XO3SIICTBEHHOTO YKJIa1a
CEJIbCKOTO HaceleHUs OallaHC JIECHBIX U CEJIbCKOXO3SMCTBEHHBIX YTOJMil: MPUMEPHO MOPOBHY.
JlecHble TEppUTOPUHU AaKTUBHO HCIIOJIb30BATUCH KaK UCTOYHHUK JIPEBECHHBI JUI CTPOUTENLCTBA U HA
toruBo. Kpome Toro, B jecax maciu CKOT W 3aroTaBiuBayid ceHo. llupoko mcmonp3oBanuch
camble pa3HOOOpa3HbIE MPOIYKTHI Jeca.

Bo Bropoii mosoBuHe XIX Beka cBeleHHE JIECOB MPHUHSIO KaTacTpO(UUECKUA XapakTep.
B pe3ynbraTe MHOTOKpaTHBIX PYOOK, MacThObl CKOTA, BBIKAIIMBAHHS TpPaB U PACIHAIIKU 3EMEb
MPOU30LUIO PE3KOE CHIDKEHUE JIECHUCTOCTH, YTO IMPHUBEIO K HEraTUBHBIM IMOCIEACTBUSIM U
00yCIOBMJIO CHUKEHHME CTaOMIBHOCTH JaHAmadToB. bonpliue momany mamHd UHALUUPOBAIN
9PO3HOHHBIE TMPOIIECCHl, YCHJIMBIIKECS BCIEACTBHE PACWICHEHHOCTH penbeda U JIETKOro
IPaHyJIOMETPUYECKOr0 cocTaBa MoyB. [lecyaHble MOYBBI OTOJMIIUCH, MECOK CTal CMBIBATHCSA CO
CKJIOHOB, pa3ayBaTbCsl BETPOM, 3achillasg MOMMEHHBIE CEHOKOCHl W TOJS, YYaCTHIIMCh 3aCyXH
(ITpupona Ilenzenckoii oomactu, 1955).

B Tteuenme XX Beka Hapsay C pa3lIUYHBIMU BHAAMU pPyOOK B OoJbHIMX MaciTabax
MIPOBOMIIUCH MOCAAKH JIECHBIX KYJIBTYp (B OCHOBHOM COCHBI) KaK Ha TEPPUTOPUHU JieCHOTO (oHa,
TaK M Ha 3eMJIAX CeNbX03yroJuil (IpeuMyIIeCTBEHHO 3POIMPOBaHHBIX). CO34aBallUCh MAaCCUBHBIC
HAaCaXJIEHUSI M JIECOMOJIOCHI, JUISI Yero NPUMEHSUICS IIMPOKUI acCOPTUMEHT JAEpPEBbEB H
KYCTapHUKOB: a0OPUTE€HHBIX M HWHTPOAYLIMPOBAHHBIX (Ioy0, Oepesa, siceHb OOBIKHOBEHHBIH U
3€JIeHbI, KJIeH SCEeHEeTUCTHBIH, JIUCTBEHHULIA, dKUMOJIOCTb U JIp.).

PaboTa ocHOBaHa Ha JaHHBIX MCCIEIOBaHUN, MONy4eHHbIX aBTOpoM ¢ 1990 mo 2020 rr.,
a TaKkkKe Ha MaTepuajax JecOyCTpOilCTBa, pa3HOOOPa3HBIX KapTorpaMyecKkux Marepuanax u
JIUTEpaTypHbIX JaHHbIX. [losneBble paboOThl ObUIM MPOBENEHBI Ha TEPPUTOPHM 16 JECHUYECTB
(y4acTkoB) 6 1ecx030B (JIECHUYECTB).

JU1sl OLIEHKU COCTOSIHHSI JPEBECHON M KyCTapHUKOBOM PACTUTEIBHOCTH OBUIM HMCIIOJIb30BaHBI
onyOJMKOBaHHBIE KapTorpaduyeckue ¥ TEKCTOBBIE MaTepHallbl: IUIAHBl JIECOHACAXKICHUN
macmtadom 1:25000, oxparieHHsle mo npeobnanaromuM nopoaam (Ilman neconacaxiaeHuid ...,
2004, 2005), TakcanronHable onucanus (TakcarmoHHOe onucanue ..., 2004, 2005), mosCHUTEIbHbBIE
3allUCKM K IIPOEKTaM OpraHu3allid M BEACHUS JIECHOTO XO3SICTBA JIECXO30B U IPOEKTHBIE
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BEJIOMOCTH, CO3JaHHbIE B XOJI¢ HMHBEHTapu3alH JiecHOro «¢oHma, mpoBeaeHHoi B 2004 r.
IToBomxckum npeanpusitueMm  «Jlecpoekt» (PI'VII «lloBomkckuit  necnpoekr»; IIpoekr
opranm3anuu ..., 2004a, 6, 2005), u Tonorpadudeckue kaptel Macmrabom 1:100000 (1966, 1983,
1986, 1987, 1988, 1990, 2000, 2001), uzganusie [ 1aBHBIM yIipaBIeHUEM I'€0AC3UU U KapTOTpauu;
nouBeHHas kapra [lenzenckoit obnactu macmtabom 1:300000 (1984), pazpaborannas IlenzeHckum
¢wmanom BODKCKOrOo rocyrapcTBEHHOTO TPOEKTHOTO HMHCTUTYTa TIO  3€MIICYCTPOMCTBY
(Bomxckuit I'TIN3).

Jns  uaeHTUHUKAIMM —~ MPOCTPAHCTBEHHBIX  CTPYKTYpP  DKOCHUCTEM  HCIOJIB30BAIIU
MOp(OMETpUYECKHA ~ METOJA, OCHOBAaHHBIM  HAa  aHAJNM3€  YacCTOTHO-IPOCTPAHCTBEHHBIX
XapaKTEepUCTUK pa3HOro MacmradHoro ypoBHS. OH BK/IIOYAaeT B ce0sl YUCIEHHOE Ipe/ICTaBICHHE
PUCYHKOB DKOCHCTEM, CTATUCTUYECKUAN aHAJIN3 JaHHBIX JIMHEHHOTO CKAHUPOBAHMSI U N300payKEHHI.
B 3aBucuMOCTH OT IJoHIaAM YYacTKH Jieca MOTYT HpPEJCTaBIsATh COOON CcOYeTaHUs 3KOCHCTEM
Pa3IMYHOM CTETIEHU CJIOKHOCTH.

B kauectBe enuHUI] KiIaccU(UKAIMM MCIOJIb30BAHBI JIECHBIE MACCHBBI PA3JIMYHON IUIOIIA[H.
Brienenue oTaenbHbIX JECHBIX MAaCCUBOB MPOBECHO C MCIIOJIb30BAHUEM IIJIAaHOB JIECOHACAXKICHUI
Mmacmtabom 1:25000 u tonorpaduueckux kapt macutadom 1:100000 (ITpoext opranmzauuu ...,
2004a, 6, 2005; Tomorpaduueckas kapta ..., 1966, 1983, 1986, 1987, 1988, 2000, 2001).
[To xapTamM ompenensau NPUYPOYEHHOCTh Ka)XJOro MaccuBa K djeMeHTaM penbeda. JlecHbie
MacCHBBI, TPHUYPOYEHHBIE K pPa3M4HbIM (Qopmam penbeda, oObeIUHSIIM B THIBL. B OCHOBY
KJIaCCU(UKAIIUU TOJIO’KEHBI TUIIBI JIECHBIX MacCUBOB, onucaHHble I.®d. Mopozossm (1970, 1971),
ano3aaee A.JL bemprapgom (1950, 1971) nns nmecoctemHoM W cTemHOW 30H EBpormeiickoit
tepputopuun Poccun u YkpauHsl.

AHanmu3 cocTaBa ApEBOCTOEB MPOBOAMIICS C IMOMOIIBIO CUCTEMBI IEKTPOHHBIX Tabmui Excel.
Jlnist oLleHKH OBUIM MCIOJIBb30BaHbl JAaHHBIE TaKCallUM JIECHOTO (GoHAa, nposeneHHOHN TloBomkckuM
npennpuarueM «Jlecnpoekr» B 2004 r. CocTtaB HacaXICHHWI OMNpEeAeSsUIM MO JIOJSM 3amacoB
Jecoo0pa3yronux MopoJa OT OOIIEro 3amaca JPeBECHHBI B KAKJIOM KBapTaye. 3aTeM JIaHHbIe ObUIH
CTPYIIIMPOBAHBI 110 JIECHBIM MaCCHBAM.

Pe3yabTarsl M HX 00Cy:KIeHUE

B nacrosiiee BpeMs JIECUCTOCTh MCCIEAOBAHHON TEPPUTOPUU HEBENUKA U CHUIIBHO BapbUPYET
no paiionam (tab;n. 1). Ona muHMManbHa B OacceitHe Xompa u MakcuMmanbHa s Cypckoro
Oacceitna. CTpyKTypa 3eMeib JiecCHOro (OoHJa B 3HAUMUTEIBHOM CTENEHH OTpa)kKaeT 0COOEHHOCTU
aHTPOTNIOTEHHON TpaHC(hOPMALIUA PACTUTENIILHOTO TMOKpPOBa, a TaKXke MPHPOJHBIE OCOOEHHOCTH
Kaaoro paiiona. J{ns Oaccelina Xompa XapakTepeH HauOONBIIMA MPOIEHT OOJIOT M BOJHBIX
00BEKTOB (pyclia peK M CTapullbl), YTO CBUJECTEIHLCTBYET O XOPOIIEH COXPAaHHOCTU MONMEHHBIX
necoB. B Toxe Bpems 37ech HauOoliee BEIHMK YICIbHBIH BeC 3eMeJb CElIbCKOXO3SIICTBEHHOTO
Ha3Ha4YeHMs (CEHOKOCHI, MacTOuIIA, MallHN) U HEOOIECUBIIMXCS MIIOMAAeH (BBIPYOKH, MPOTATHHbI
u rapu). Jns Gaccelina Mokmm XapakTepHa MUHHMAajbHas IUIOIIAAb BOAHO-OOJOTHBIX YTOIHIA,
HauMEHBIIas J0JS HEOOJEeCUBIIMXCA 3€Melb W 3HAYUTENbHBIE TUIOIIA/N, WCIOJB3YIONIHeCs s
cenbckoro xo3saicTBa. Ha tepputopun Cypckoro OacceifHa MakcHManbHa JOJS JIECHBIX KYIBTYP,
a TUIOIIAb CEJNbCKOXO3SHUCTBEHHBIX 3€MeNlb HauMeHbInas. J(OBOJNBHO 3HAYUTEIBHYIO ILIOIIA/b
3aHMMAIOT HeoOIecuBIIHecs 3eMIU. JJOBOMBHO IMIMPOKO PAacIpOCTpaHEeHbI 00JI0Ta, B TO BpeMs Kak
IJIONIA/Ib BOJHBIX 0OBEKTOB OUYEHb Maa.

Bcero B cocraBe apeBocTO€B OTMEYEHO 14 OCHOBHBIX Jieco0oOpasyrommux mopoj (Tadm. 2).
Jlonst XBOWHBIX  JIOBOJILHO  BENUKa  (3HAUMTENbHAss 9acTb WX HMEET  HCKYCCTBEHHOE
npoucxoxaeHue). OCHOBHYIO pOJIb HUIpaeT CoOCHAa. Bce IpeBOCTOM €nu ¥ JIHCTBEHHHUIIBI
MIPEJICTABISIOT COOOM yJ4acTKH JIECHBIX KYJIbTYp, MX y4acTHe B OOIIEM COcTaBe KpaiiHe Malo.
HauGonpIee uncio BUIOB B TPYIIE NMPUHAMISKHUT IMUPOKOTUCTBEHHBIM mopoaam. [Ipexe Bcero,
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3T0 ay0 uepemrdarsiid. M3 ero coyTHMKOB HauOoJiplliee 3HAUYCHHE WMEET JIMIA MEJKOJMCTHAS.
3HAYUTEIHHO MEHBIIYIO POJIb UTPAIOT SCEHb OOBIKHOBEHHBIH, KJICH OCTPOJIMCTHBIN H Bs3. [pynmna
IIOMIMEHHBIX BUJOB IIPEJCTaBIEHA OJIbXOW YEepHOM, UBOW JIOMKOHN M TomoJieM uepHbIM. Croma xe
OTHOCSTCS 3apOCiH, 00pa30BaHHbIE Pa3IMUYHBIMU BUJIAMU KYCTapHUKOBBIX UB (IIPEUMYILECTBEHHO
WBa TeMNeNbHast), KOTOpble 00BbeTMHEHBI MOJI OOIIMM Ha3BAaHUEM «TaJbHHUKH». MEIKOINCTBEHHbIE
MIPOU3BOJIHBIE APEBOCTON C(HOPMHUPOBAHBI OEPE30ii U OCHHOM.

Taoauna 1. OCHOBHBIE XapaKTEPUCTUKU JIECHOTO (DOHJIA HCCIETyEeMO TEPPUTOPHUH.
Table 1. Basic characteristics of the forest fund of the studied territory.

CTtpykTypa 3eMeiib JecHoro gonaa
- o) -
= 2 = ® « =
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O0mas miomanb 2 = 2 Z el 58 e 3
JIECHCTOCTh = =S| =8 ~ = 2 2 =
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% ¢onaa, Teic. ra = 5 o 2| 252 A & o 3
= i = ) 2 =
25 | 2 21 SE| 5| E
S = g = =0 B | g
= = = ) = =2
5]
baccelin peku Mokim
14.2 | 66.81 | 6375 | 978 | 1.04 | 0.47 | 0.05 | 0.04
bacceiin peku Xonep
8.2 | 72.90 | 66.04 | 1529] 1.56 | 1.05 | 0.66 | 1.24
bacceiin peku Cypsi
21.7 | 92.25 | 8677 2403 ] 070 | 094 | 0.36 | 0.06
Bcero no tepputropuu
13.4 | 231.96 | 21656 | 49.10 | 330 | 246 | 1.07 | 1.34

B Oacceitne Mok B cocTaBe JIpPeBOCTOEB MPEOoOIaaloT MIMPOKOJMCTBEHHBIE IOPOIbI,
Mpex/ie Bcero, Ay0 U numna. YcroilunBa MpUMecCh siCeHs OOBIKHOBEHHOIO U KJI€HAa OCTPOJIMCTHOIO.
[IpousBoHbie seca chopMHUpOBaHBI OCHUHOW W Oepe3oil. [0 XBOWHBIX MOPOJ OTHOCHUTEIHHO
HEeBeJMKa (3HAYUTENbHas YacTh UMEET UCKYCCTBEHHOE MPOUCX0okaeHue). OCHOBHYIO POJIb UTPaeT
cocHa. Hacak/ieHus ey ¥ JIMCTBEHHUIIBI NIPEACTABISIOT COO0M y4acTKH JIECHBIX KynbTyp. OnHako,
€CIIM JIMCTBEHHUIA SIBIISIETCS HA JTOW TEPPUTOPUU HHTPOIYLEHTOM, TO €Jb paclojokeHa Ha
I0KHOUM rpanuie apeana. [losTromy Hepeako B JIECHBIX KyJNbTypax CTaporo BO3pacTa MOYKHO
HaOII0IaTh €CTECTBEHHOE BO30OOHOBIICHHE €]IM U HE BCEr/la MOYKHO OTIUYHUTh YUYaCTKU C OCTaTKaMU
€CTECTBEHHBIX €JIbHUKOB OT YYacTKOB JIECHBIX KynbTyp. He3HauuTenbHOE ydacTue TaKUX MOPOJ,
KaK OJIbXa YepHas U MBa JOMKasi, 0OBbsCHsETCS cIa0bIM pa3BUTHEM MOWM B BEPXHEM TEUEHHUH DEK,
a TaKk)Ke CUJIbHOM aHTPOIIOTeHHOM TpaHcdopMaruel moiiMeHHON pacTUTeIbHOCTH. OCHOBHAs 4acThb
MOMMEHHBIX JIECOB 371€Ch CMEHMJIACh JIyTOBBIMU COOOIIECTBAMH.

Jlnst OacceliHa Xompa XapakTepHO NpeoOnanaHue myda (HOJIT €ro B COCTaBE BO3PACTAET).
3HAUUTENILHO CHWKACTCS Y4acTHe MHOTUX HIMPOKOJIMCTBEHHBIX MOPOJI: JIUMbI (MIOYTH B 3 pasa), siceHs
(B 6 pa3), KJIeHa OCTPOJIMCTHOTO (6oJiee ueM B 2 pa3a). B Toxe Bpems B cocTaBe MosBiIsgeTcs: HeOobIIast
MPUMECH BSA3a, YTO MOXHO CBSI3aTh C BO3PACTAHUEM JIOJM 3aCOJICHHBIX TIO4YB. MHOTOKpaTHO BO3pacTaeT
CTEeNeHb yJ4acTusi MOMMEHHBIX BUIOB (OJIbXH YEPHOH M UBBI JJOMKOI1), TOCKOJIKY OCHOBHBIE ILIOLIAIN
JIECOB Ha 3TOH TEPPUTOPUM IPUYPOUYEHBI K PEUYHBIM JojuHaM. Jloyisi y4acTHsi OCHHBI OCTaeTcs
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HEU3MEHHOM, B TO BpeMs Kak Juisi Oepes3bl OHa CHIDKaeTcsl B JBa pasa. [loutu B ;Ba pasza Bo3pacraer
JI0JIsl COCHBL. 3HAUUTEIbHBIE MACCHBBI COCHOBBIX JIECOB (IPEMMYLIECTBEHHO MCKYCCTBEHHOTO
IIPOMCXOKJIEHNS) IPUYPOUEHBI K IIECUAHBIM HAANIOMMEHHBIM TEppAcaM.

Ta6auuna 2. Buposoii cocraB npeBoctoeB (KympseueB, Mocroenko, 2011). Table 2. Species
composition of the forests(KynpsiBiie, Mocrosenko, 2011).

CreneHb yyacTusi OCHOBHBIX JiecooOpa3oBareJieil, % 0T o01ero 3anaca
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Bcero no tepputopnn

223]02] 01 [208] 1.4 | 1.6 |06]141] 247 ] 14 [116]02] 08 |o0.1
baccelin peku Mokin

124]02] 02 [238] 41 | 33 [o01|115]235 | 03 [203]/02] 02 |01
bacceiin peku Xonep

227102 01 299 07 | 15 |20]56] 235 36 | 7.5[03] 23 |o.1
bacceiin peku Cypsbi

293]02] 01 [120] 01 | 05 |o01[223]265] 05 [81]02] 03 |o.1

B Cypckom Oacceiine sBHO mpeoOnanaer cocHa. Pe3ko cHuxaercss pojib yda M JIpyrux
IIMPOKOJIMCTBEHHBIX MOPOJ: KJIEHAa OCTPOJHUCTHOrO, BA3a. B Toke BpeMs JMIa COXpaHSeT CBOU
MO3UIIMH, €€ N0l B COCTaBe Jake yBEIMUYMBAETCs 110 CpaBHEHMIO ¢ OacceiiHoM Xormpa. SIceHb
OOBIKHOBEHHBIN IIPAKTUYECKU MOJHOCTBIO BblNaaaeT. J{oms yqactus 6epe3bl Bo3pacTaeT B JiBa pas3a
10 CpaBHEHUIO ¢ OacceiiHOM MOKIIM U B YeThIpe 10 cpaBHEHUIO ¢ Oaccelinom Xompa. [IpucyrcTeue
OCHHBI TaKXe BO3pacTaeT, XOTs W He3HauuTelbHO. VBa JloMKast M osibXa yepHas MpeACTaBJICHbI B
COCTaBe JIMILb JOJISIMU IPOLICHTA.

OOme yepThl COCTaBa JPEBOCTOEB OTPAXKalOT B IEPBYIO OuYEpeb HM3MEHEHHUS JIECHOMN
pPacTUTENILHOCTU B pe3yjbTaTe JEsTEeIbHOCTH 4YenoBeka. [l Bcel MccieoBaHHOW TEppUTOPUU
XapakTepHa HauOoJIblIasg IIEHOTHYECKas pOJb TpeX IOpPOJ, UIMPOKO PpacHpOCTPAHEHHBIX B
JIECOCTETIHOM 30HE: OCHHBL, COCHbl M Jyba. IIpeoGiagaHue MENKOIMCTBEHHBIX HOPOJ
CBHUJIETEIILCTBYET O BBICOKOW AaHTPOIOI€HHOM TpaHCPOpMalMu JIECOB Ha BCEHl TEeppUTOPUU.
Beicokasi ponb COCHBI COXpaHHMJIACh 3a CYeT OOJBIIMX IUIONIaAel COCHOBBIX KyibTyp. Hepemko
BCTPEUYAIOTCS  MAacCUBBl  KyJbTYp, TIIOCAKEHHBIX HAa 3€MJIIX, KOTOPbIE BBIIUIM  M3-TIOJ
CEbCKOXO035CTBEHHOT0 UCTIOIb30BaHus. Co3aHue KynbTyp 1y0a MpOXOAUT ropas3io MeHee YCIHEIIHO.
OnHako BO MHOTHX cilydasX (Ha JOCTaTOYHO OOraThIX MOYBaX) B PE3y/bTaTe JIECOXO3AHCTBEHHOU
JEATENLHOCTH IOPOCIIEBBIE INUPOKOIUCTBEHHBIE IPEBOCTOU CMEHWIIH CII0’KHBIE COCHSKU.

PermonanpHble  pazauuuss B COCTaBE€,  HANpPOTHB,  ONPEAEISAIOTCS  pa3HULEH B
reoMop(OJIOTHUYECKOM CTPOCHHWH M B MEHBIIEH CTENeHW — B KIMMare pailoHoB. Bonopaznemns
peunbix OacceitHoB Mokmm, Xompa u  Cypbl MOTYT CIYXHUTh YETKHUMHU TI'paHULAMH

OKOCHUCTEMBI: OKOJIOI'A 1 AMHAMUKA, 2021, Tom 5, Ne 2



KV JIPSIBLIEB 65

JIECOPACTUTENIBHBIX paliloHOB. Jleca 3/1ech pa3IMyaroTCs 0 COCTaBy, COYETAHUIO MOPOJI, a TAKXKE UX
poiii B pOpMHUpPOBAHUU JIECHBIX coobmiecTB. [[ns Gacceiina Mokmu xapakTepHO mpeoOianaHue
MOJINJIOMHUHAHTHBIX IIHPOKOJIMCTBEHHBIX JIECOB, B COCTAaBE KOTOPBIX NOMUHHUPYIOT AyO W JUMa
C IIOCTOSIHHOM TPUMECBIO SICEHSI OOBIKHOBEHHOI'O M KJIEHA OCTpPOJIMCTHOrO. XBOIHBIE Jieca
(mpeacTaBlieHHbIE COCHSIKAMU) PACIIPOCTPAHEHBI 3HAUUTEIBHO MEHbIIIE U IPUYPOUEHBI K ITECYaHbIM
[o4YBaM HaANONMEHHBIX Teppac. [nyObokoe mpeoOpa3oBaHME pEUYHBIX MOHM OOYCIOBUIIO
HE3HAYUTENIbHYIO pOJIb MONMEHHBIX JIECOB. 3HAYUTENIbHAs 4YacTh IIMPOKOJIMCTBEHHBIX JIECOB
TpaHC(HOPMHUPOBANIACH B OCHHHHUKH, B COCTaBE KOTOPBIX COXPAHSAETCS MPUMECh TEHEBBIHOCIHBBIX
OpoJ — JMMbl M KJI€Ha OCTPOJMCTHOIO, MMEIOIIMX MOopocieBoe mnpoucxoxkiaeHue. Ha mousax
JIETKOTO TPaHYJIOMETPUUYECKOTO cOCTaBa (MIECKH U CYIECH) COCHOBBIE OOPBI CMEeHMIIa Oepesa.

[Ipu mponBmwkeHnn K Ory oOmUNA Xapaktep penbeda W TOYBOOOPA3YIOMUX TMOPOT
COXpaHSETCs, OJHAKO M3MEHSIOTCS IMapaMeTpbl KiIuMaTa, KOTOpBI CTaHOBUTCS Oo0Jee CyXHM.
[IpeoGnananue nyda B cOCTaBe IIMPOKOIMCTBEHHBIX JIECOB CTAHOBUTCS 00JIE€€ BHIPAXKEHHBIM.

AHTpOIOTe€HHasl JEATEeNIbHOCTh HE TOJIBKO HHBEIUpPOBAja pa3jinyvsl B XapakTepe JEeCHOU
pacturenbHOCTH. HampoTHB, B  HEKOTOPHIX CiIydasgX COCTaB JpPEBOCTOEB  OOYCIOBIIEH
OCOOCHHOCTSIMU XO3SMCTBEHHOTO OCBOeHHUs Teppuropuu. Hampumep, B Oacceitne Mokmiu
COXPAaHUJIOCh OYEHb HE3HAUMTEIbHOE KOJUYECTBO MOWMEHHBIX JIECOB, MPEBPAILLIEHHBIX B Jyra U
CEHOKOChl. MUHHMMalIbHOE KOJMYECTBO HEOOJECEHHBIX IUIOIIAaJiell  CBHJETENBbCTBYET O
ONaronpUATHBIX YCIOBUSIX JJIi €CTECTBEHHOTO BO30OHOBIICHUS Jieca, C YEM CBsI3aHA U HaMEHbIIas
IJIOLIA/Ib JIECHBIX KYyNbTyp. B OacceitHe Xompa moiMbl KPYIMHBIX PEK COXPaHMJINCH 3HAYUTEIHHO
Jqyd4llle, O 4YeM TaKKe CBUICTENbCTBYET HAJTWYHE 3HAYUTENIbHBIX IUIOMIAJeH, 3aHSITHIX BOJHBIMHU
oObexkTaMu U 00JOTaMU. 3HAYUTENbHBIE IUIOLIAAN HEOOJECEeHHBIX 3€MENb CBHUIETEILCTBYIOT O
TPYOHOCTAX  JIECOBO3OOHOBJIEHUS, CBA3aHHBIX Kak CO  3HAYUTENbHOM  aHTPONOTeHHOMU
Tpanchopmalued 3eMenb JIeCHOro (poHma, TaK M C KOHKYPEHIIMEW CTEIMHOW pPacTUTEIHLHOCTH,
BBI3BIBAIONICH CUJIbHOE 3ajiepHeHue moyB. Hebombinoe KoJM4YecTBO BOAHBIX OOBEKTOB B Jecax
Cypckoro OacceiiHa TOBOPUT O TOM, YTO OCHOBHbBIE IUIOIIA/IM JIECOB MPUYPOUEHBI K IUIAKOpaM, Ha
KOTOPBIX COXPAaHUJIOCH JJOBOJIBHO 0O0JIbIIOE KOJUUECTBO 0010T. [1nomaan cenbckoXo3siCTBEHHBIX
yroAauii 37eCb MHHHMAJbHBL, YTO CBSI3aHO C MpeoOjaJlaHueM IeCUaHbIX M KAMEHMCTBIX IIOYB.
Ha »Tux nmouBax ycnemHo mpoXOJUT BO30OHOBIIEHUE COCHBI, MO3TOMY IUIOLIAAN JIECHBIX KYIbTYpP
3/1eCh MakcUMalbHbl. Hepenko nCKyCCTBEHHbIE MAaCCUBBI CO3/Ial0TCS Ha JErPaJupPOBaHHBIX 3EMIISIX,
BBIIIE/IIINX U3-TI0]1 CEIbCKOX03SHCTBEHHOT'O NCIIOIb30BaHUS.

JlecHOW TOKpPOB HCCIEAOBAHHON TeppUTOpUU OOpa3oBaH JIECHBIMH MAcCCHUBAMHU Pa3IUYHOIO
THUIIA, XapaKTepHBIMHU JUIs 30HBI JiecocTenu (Tadn. 3). B 3aBucumocTu OT pa3MepoB Bce JIECHBIE
MacCHUBBI MOXHO pa3AenuTh Ha cienyromue kareropuu (Kynpssies, Mocrosenko, 2011).

Ta6auma 3. MopdpomMeTprudecknue MmoKa3aTesiu JIECHbIX MacCUBOB pasznuuHbIX THIOB (KynpsiBiies,
MocrtoBenko, 2011). Table 3. Morphometric indices of the different types of forest
massifs(Kyapsisues, Moctosenko, 2011).

Konounbie Cpennue Kpynnusie
T - 0o
MILI MACCHBOB | <10\ 0 100 ra| Beero [100-1000 ra| . 1990 1510000 ra| ©°™€¢
ra 10000 ra
% S (ruomianp), ra 222 3223 3445 14101 6662 24208
A
o
5
= KOJI-BO 38 86 124 51 4 179
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IIpoxonxenue Tadaunsl 3.

KoJsiounsbie Cpeanmne Kpynnsbie
THnbI MACCHBOB <10 ra 10-100 Beero 100- 1000- >10000 | OOmee
ra 1000 ra | 10000 ra ra
g Scp., ra 5.8 37.5 27.8 276.5 1665.5 135.2
§ 3 Smakc., ra 10.0 99.0 102.0 2414.0
= SmuH., ra 1.0 11.0 929.0 1106.0
S, ra 558 558 9736 12001 22295
Z | xon-so 9 9 25 8 42
§* Scp., ra 62.0 62.0 389.4 1500.1 530.8
= | Smakc., ra 86.0 944.0 2422.0
SMuH., ra 42.0 116.0 1007.0
o S, ra 23 2088 2111 1329 3440
o KOJI-BO 4 48 52 9 61
é Scp., ra 5.8 43.5 40.6 147.7 56.4
’g SMmakc., ra 10.0 96.0 346.0
SmuH., Ta 3.0 11.0 105.0
S, ra 181 6509 6690 23625 4936 35251
;ﬁ KOJI-BO 34 148 182 93 4 279
% Scp., ra 53 44.0 36.8 254.0 1234.0 126.3
(_E) Smakc., ra 10.0 100.0 826.0 1557.0
SmuH., Ta 1.0 11.0 101.0 | 1004.0
R S, ra 51 662 713 3139 3852
% KOJI-BO 13 19 32 12 44
g Scp., ra 39 348 22.3 261.6 87.5
S | Smakc., ra 10.0 92.0 567.0
= SmuH., Ta 1.0 12.0 102.0
° S, ra 19 425 444 1385 1829
2 KOJI-BO 5 11 16 5 21
g| Scp,ra 38 | 386 | 278 | 277.0 87.1
§ Smakc., ra 6.0 94.0 581.0
SMmuH., ra 3.0 11.0 157.0
% S, ra 1761 98613 40699 141073
é KOJI-BO 2 29 2 33
2 Scp., ra 880.5 3400.4 20349.5 | 4274.9
% Smakc., ra 916.0 9947.0 23417.0
. SMmuH., ra 845.0 1044.0 17282.0
E S, ra 496 13465 13961 55076 122212 40699 231948
= KOJI-BO 94 321 415 197 45 2 659
§ Scp., ra 53 41.9 33.6 279.6 2715.8 | 20349.5 | 352.0
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KoJsiounble Jieca MOXHO paccMaTpuBaTh Kak  OSKOCHCTEMBI  JIOKQIBHOTO  YPOBHS
MIPOCTPAHCTBEHHOM reHepanu3anuu. [Ipyu 3ToM B 3aBHCHMOCTH OT pa3Mepa UX MOYKHO pa3feiuTh Ha
1Be Kareropuu. Yvactku g0 10 ra — jiecHble HaCaXICHHUS, COOTBETCTBYIOT MPOCTOMY JIOKATbHOMY
ypOBHIO (HaHOXOpKI). Takoif MaccuB MpeICTaBIsIeT CO00H JIeCHOU (PUTOTICHO3 (HACAKICHHE ).
VYyacTku (THIBI Jieca), TUIOMaab KOTOpbIX cocTaBisieT oT 10 1o 100 ra, COOTBETCTBYIOT CIOKHOMY
JIOKAJIbHOMY YPOBHIO (MUKPOXOPBI). OHM NIPEICTaBISIOT COOOM JIECHBIC €IMHHIIBI — THIIBI JIeca.

VYyacTku, miomanas KoTopbeix kojebsercs B mpeaenax ot 100 mo 1000 ra, coOTBETCTBYIOT
poCTOMYy JaHAIAadTHOMY YpOBHIO (Me30X0Ophl). OHM MPEACTaBISAIOT COOONW KOMILJIEKCH THUIIOB
neca (JIECHbIE yPOUMIIIA).

Maccusl pazmepom 1000-10000 ra COOTBETCTBYIOT CJIOKHOMY JIaHAIMIA()THOMY YPOBHIO
(MaKpoXophbl) ¥ MPEACTABISAIOT COO0M COUETaHNs KOMIUIEKCOB THUIIOB JIEC (JIECHBIE MECTHOCTH).

MaccuBbl, pa3mep KOTOpbIX TpeBbimaer 10 TBIC. Ta, COOTBETCTBYIOT PETHOHAIBHOMY
nauamapTHOMY YpOBHIO (Meraxopsl). OHU TIPECTaBIAIOT cO00 JIeCHBIE TaHAA(TH U BEIPAKAIOT
BCE pa3HOOOpa3ne SKOCUCTEM, MPUCYIIUX TOMY HIIM HHOMY JIECOPACTUTEIILHOMY PaiioHYy.

®oto 1. [TnakopHslii JecHoit maccus (3aech u aanee Goro A.IO. Kyapsisuesa).
Photo 1. Forest massif on a flat interfluve (all photos by A.Yu. Kudryavtsev).

IInakopHble Jieca. Y4acTKu, pacroiokeHHbIe Ha poBHBIX Iuato ((oto 1). Pasmeps 3tux
MacCHBOB BapbUpPYIOT B OUYEHb IIMPOKOM JAuama3oHe. Menkue y4acTKM NpeACTaBISAIOT coOOM
necHble Koiku. Mx Jqons oT oOmeidl Iulomaau MIakopHBIX JiecoB HeBenuka. HaumbGosee
pacnpocCTpaHeHbl B Npezenax Iiakopa ydacTku iomansio ot 100 mo 1000 ra, npencrasisromue
coOoii secHble ypouuina. Takum oOpa3oM, Ajs JecOB, NIPUYPOUYEHHBIX K IUIAKOpaM, XapakTepHa
JIOBOJIBHO BBICOKas (parMEeHTHPOBAHHOCTh. KOJIMUYECTBO KPYMHBIX MAacCHBOB HE3HAUUTEINBHO.
3T10 HauboJiee CIOKHBIE CUCTEMBI IIAKOPOB, MOCKOJIBKY OHU COCTOSIT M3 AKOCHUCTEM PA3TUYHBIX
TUNOB (IIPEUMYIIECTBEHHO OBPa)KHO-0aOUHBIX). MaccuBbl CpefHeN BETUYMHBI MPEICTABISAIOT
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co00i1 OCTaTKKM KPYIMHBIX MaCCUBOB Pa3APOOJICHHBIX B pe3yabTaTe ACSITeIbHOCTH YenoBeka. Habop
MeCTOOOMTaHMI B HUX OOBIYHO HEBENHK, HEPEIKO TH YYAaCTKH MPEICTABICHBI OJHHUM SKOTOIOM.
Konounble ygacTku MOTyT OBITH emie 0osiee METKMMHU (parMeHTaMH IUIAKOPHBIX MAaCCHBOB WIIU
(opMUpPOBATHCS B pe3yJbTaTe BOCCTAHOBIICHHS Jieca Ha 00€37IeCEHHBIX TEPPUTOPHUSIX.

Haropuble jeca. MaccuBbl IpHUypOYEHBI K BBICOKHM IPAaBBIM OeperaM pek C MpUJIeTaloIIMU
4acTIMM IUIAKOPOB, CHJIBHO JpPEHUpPOBaHHbIE NepecekaromuMu ux Oankamu (¢orto 2). Takum
00pa3oM, KaXKJIblil y9acTOK HArOPHOTO Jieca MPEICTaBIseT COO0W OBOJBHO CIIOKHBIM KOMILIEKC,
B KOTOPBI BXOJAT JIECHBIE HKOCHCTEMBI CKJIOHOB B COYETAHMHM C OBPAXHO-OATOYHBIMU
(GaitpaunbiMu) jecamu. IlosTOoMy cTeneHb MX (ParMEeHTHUPOBAHHOCTH 3HAYUTEIHLHO MEHBIIE, YeM
makopHeIX. ['opa3no Gosee pacrpoctpanensl yuactku pazmepoM oT 100 1o 1000 ra. IIpeo6nanator
KPYITHBIE JIECHBIE MacCHBEI.

®oto 2. Haropuslii n1ecroif maccus. Photo 2. Upland forest massif.

Bajipaunble seca. Pacripoctpanens! no oBparaM MU OankaM. OOBIYHO 3aHMMAIOT CKJIOHBI U
TanbBerd. VHorga JecHas pacTUTENBHOCTh BBIXOOUT Ha Mmiakop (¢oto 3). PaszHooOpasue
reoMopQOJOrHUECKUX, MUKPOKIMMATHUYECKUX, THIPOJIOTHYECKHX M NEeTporpaduyeckux yCIOBUH
MOPOXKAAET B OalkaxX 3HAUUTENbHYIO NECTPOTY MOUYBEHHO-IPYHTOBBIX YCIOBUN M PACTUTEIBHOCTH.
B mnpenenax obGnecenHoil Oanku (Oaifpaka) pacroJIOKEHBI pPa3IMYHBbIE THUIBl PACTUTEIBHOCTH:
CTCHOW, JIECHOH, JyroBOH, OO0JOTHOW, conoH4akoBoi (puc. 3). JlecHas pacTUTETBHOCTH
npuypoueHa K 0OoJiee BBILIEJIOYEHHBIM TO3UIUSAM, CBSI3aHHBIM C BEpPXOBBAMH OaJoOK U
IIPEUMYILECTBEHHO CO CKJIOHaMu ceBepHbIX akcnozuuuil (bensrapa, 1950, 1971). B nHacrosee
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BpeMsl Ha UCCIIEyeMOU TeppUTOpUU K OallpadHbIM JiecaM 3a4acTyIO MPUMBIKAIOT YYaCTKH JIECHBIX
KYJIBTYyp, 00pa3zys ¢ HUMHU efuHoe 1enoe. [Ipeobnagaror Menkue ydactku. KoaumuecTBo y4acTkoB
CpEeIHEro pa3Mepa HEBEJIHKO.

MaccuBbl CKJIOHOB. PacrioioskeHsl Ha CKIIOHAX IJ1aTo, c1ab0 APEHUPOBAHHBIX CETHIO OAIOK U
oBparoB (¢oto 4). Menkue y4acTKH 3aHHUMAIOT OJHO MECTOOOUTaHHE (PKOTOI). ITO MOXKET OBITh
BCpXHAA, I[MPUBOJOpAasACiibHAaA 4YacCTb CKJIOHA, CpCAHAA 4YaCcTb WJIM HMWXHAA YaCTb CKJIOHA,
nepexoqauias B €ro nojomsy. KpylHble y4acTKM 3aHMMAIOT BECh CKJIOH, MHOTAA HA JOBOJIBHO
OOJIBIIIOM MPOTSHKCHUH. B 3TOM cliydae y4acTOK OOBEAMHSICT PSJl DKOTOIOB, TEPEYHCICHHBIX
BbIIIe, 00pa3yst cBoeoOpaszHylo KaTeHy. KoyiouHble jieca Ha CKJIOHAX pacHpOCTPaHEHBI OYEHb
mHupoKo. J[OBOJBHO MHOTO MEJIKHX YYacTKOB, OJHAKO WX OOmas IUIOmaab HEBEJIHKA.
KonmuuectBenno mnpeobOnagaror koiaku pasmepom ot 10 mgo 100 ra. HawmOGospinryro mimomiaab
3aHUMAFOT JIECHBIC MACCUBBI CPETHEH BEITMUNHBI.

®oto 3. baiipaunslii necHoii maccuB. Photo 3. Forest massif in a gully.

Iloiimennble MaccuBbl. [IpuypodeHsl K MmoWMaMm pek U pydbeB. MHOIAa 3aXBaTbIBAIOT 4acThb
HaAnoiMeHHbIX Teppac (poTo 5). Penbed 1 mouBsl 1OBOIBHO pa3zHOOOpa3Hbl. JIecHbIE y4acTKH, Kak
MIPaBUJIO, COYETAIOTCS C JyraMd M B MEHbIIeH Mepe ¢ OojoTaMd W BojoeMaMmH. JOBOJBHO
3HaYMTeNbHA B MOIMMAax IUIOMIAJb KOJOYHBIX JIECOB. MeJKHe KOJIKM PacHpOCTpaHEHsl ciado.
I'opaso OoJbIIyIO TEPPUTOPHUIO 3aHUMAIOT KPYIHBIE KOJKH. [IpeobnanaroT yqacTKu BEIMYUHON OT
100 no 1000 ra. MaccuBOB OHMEHHBIX JIECOB KpyIHOTro pa3mepa (ceiuie 1000 ra) He oTMEdeHoO.

TeppacHble (apeHHble) MaccuBbl. PacronokeHbl Ha HaANOWMEHHBIX Teppacax (apeHax),
MPUJIETAIOMINX K MoiiMaM pek (¢oto 6). MHoraa BKIOYAIOT B ce0sl yIaCTKU MOWMBI MIIM CKIIOHOB.
PacTurtenbHbII MOKPOB apeH oTiInYaeTcs: OOJBIIMM pa3HOOOpa3ueM. 31ech Hapsay C FOJIIMUA WIN
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c1abo 3apOCIIUMH MMEeCKaMH BCTPEUYAIOTCSl YYaCTKH TaK Ha3bIBaeMOU mecdyanoi cremu. [lecuansie
CTEMHBIE YYAaCTKH 4YEpeayloTcs ¢ (parMeHTamu jiecoB U TophsHeiMH Oonotamu. KommuecTBo
MEJIKHX Y9aCTKOB HeBeNHKo. [IpeoOnanaroT gecHble MaCCUBHI CPETHEH BETUYMHBI.

KommnuiekcHble MaccuBbl. KpyrHbIe yd9acTKH JIECOB, MPEICTABISAIONIAE COO0N KOMITJIEKCHI CO
3HAYUTENIbHBIM KOJIMYECTBOM MecTooOutanuil (orto 7-9). Mx MOXKHO paccMaTpuBaTh Kak
COYETaHHWE MacCHUBOB 00Jiee MPOCTON CTPYKTYpPhI: HAaropHbIX C TMOWMEHHBIMH M IUIAKOPHBIMH.
KomruiekcHbIe JIeCHbIE MAacCHBBI MPE0OIaal0T B CTPYKTYPE JIECHOTO MOKPOBA. XOTS KOJHMYECTBO
TAaKUX YYaCTKOB HEBEJIHWKO, MMEHHO OHHU IPEJCTAaBIIOT COOOH STalloHHBIE 00pa3Ibl JIECHBIX
skocucteM. [Ipeobnagaror maccuBel pazmepom oT 1000 mo 10000 ra. JIBa Hambosiee KPYIHBIX
MaccuBa uMmeroT 1iomas cseime 10000 ra.

Puc. 3. Cxema pacturtenbHoro nokpona 6anku Gaiipaka (bembsrapa, 1971).
Fig. 3. Scheme of the vegetation cover of the gully or bairak (benbrapa, 1971).
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AHanu3upysi COCTaB MAaCCHBOB CrPYNIUPOBAHHBIX MO pa3MepaMm, MOXHO OTMETUTh
3aKOHOMEPHOCTH W3MEHEHUSI COCTaBa JIPEBOCTOCB B MACCHBaxX pa3MYHOW Iutomamu (Tabm. 4).
B konounbsix yuactkax pasmepom g0 10ra sBHO BeIpaxkeHo mpeoOnamanue nyba. Ilo mepe
BO3pacTaHMs IUIOINAAM YYacTKOB €ro JoJii B cocraBe yMeHblmaercs. CTeneHb ydacTHs
IMPOU3BOJAHBIX MCJIKOJIMCTBCHHBIX IIOPOJ, HAIIPOTHB, YBCIWYHUBACTCA, ONOCTHUIrasls MAKCHMMyMa B
HamOoJee KPYyMHBIX MaccuBax. [10g0OHBIM ke 00pa3oM HW3MEHSETCS IMPOICHT YYaCTHUsS JIUIIBI,
OJIHAaKO B CaMbIX KPYIIHBIX MAaCCHBax €€ J0Jid 3aMCTHO MCHBIIC. I[JI?I KJICHA U SCCHA XapaKTCPHO
MaKCHMaJIbHOE MPUCYTCTBUE HA TEPPUTOPHUM CPEAHMUX U KPYIHBIX yYaCTKOB. 3HAUMTENbHASI POJIb
COCHBI, KaK TIPaBUJIO, OOBSCHAETCS BBICOKOW JOJIEH JIECHBIX KYJIbTYyp. CTENEeHb y4acTHsl B COCTaBe
HOMMEHHBIX BHJI0B HC3HAYUTECIIbHA, U €€ U3MCHCHUSA HC HOCAT 3aKOHOMEPHOI'O XapaKTepa.

®oto 4. CxioHoBbIH ecHO MaccuB. Photo 4. Forest massif on a slope.

JlecHple MAacCHBBI Pa3IMYHOIO THUMA HMEIOT YETKHUE OTJIMYHMS [0 COCTaBy OCHOBHBIX
necoobOpazoBareneii (Kynpssues, Moctosenko, 2011).

Baiipaunbie JecCHbIE MacCHUBBI XapaKTEpU3YIOTCS JIOMUHUpPOBAHHUEM ay0a, CTENEeHb Y4acTUS
JIPYTrUX IMIHPOKOJMCTBEHHBIX MOPOJ HEBeNnuka (Tabi. 5). 3HAYUTENbHYIO POJb B COCTaBE HTpaeT
ocvHA. Bpicokas cTemeHb ydacTus COCHBI OOYCIIOBI€HA 3HAYUTENBHBIMH IUIOIIAJSIMU JIECHBIX
KYJIbTYp, CO3JaHHBIX B BEPXHHUX YacTAX CKIOHOB. 3aMeTHa pOJib MBBI JIOMKOU, oOpasyromieit
HACaXJIEHUS TI0 TaJbBEraM OBPAroB.

Ha mnakopax mpeo0manaroT MEeNKOJINCTBEHHbIE Mopoabl (6epe3a u ocuna). [IpakTudecku Bce
COCHSIKH TIPECTaBIIEHBI JIECHBIMHU KynbTypamu. Jons my0a oTHOCHTENBHO HeBenuka. M3 mpyrux
IITUPOKOJIUCTBEHHBIX BUJIOB 3aMEeTHa pPOJib JUMbL. OCTalbHBIE TOPOJBI MPEACTABICHBI B COCTaBe
JUIIb JOJIIMU TIporieHTa. [IpucyTcTBIEe MOWMEHHBIX BUIOB MTPAKTHYECKH HE 3aMETHO.
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J1Jis1 HATOPHBIX JIECHBIX MACCUBOB XapaKTEPHO Mpeodiaganue ayda, XOTsS U He CTOJIb 3aMETHOE,
Kak B OaiipayHbIX. BTopoe MeCTo Mo 3HAUMMOCTH 3aHUMAET OCHHA. V3 MMPOKOINCTBEHHBIX BUIOB
CYLIECTBEHHA pOJb JIMIBI, TMPHUCYTCTBUE SICEHA M KJIEHAa OCTPOJIMCTHOIO TAaKXE€ 3aMETHO.
W3 noiiMeHHBIX BHIOB HEOOXOIMMO OTMETHThH JOBOJBHO 3HAUUTEIBHYIO JOJIIO OJIbXH UYEpPHOM,
JPEBOCTOM KOTOPOM MPUYPOUEHBI K MOAOMIBAM CKJIOHOB. J[0J11 COCHOBBIX KYJIBTYpP AJISI HArOPHBIX
JIECOB MHHHMMAaJbHA, IO3TOMY M YYacCTHE COCHbl B COCTaB€ JPEBOCTOE [JIsi 3TOr0 THUIIA
HE3HAYUTEIIBHO

B cocraBe moOWMEHHBIX JIECOB HEOOXOIUMO OTMETHTh BBICOKMU MPOIEHT COCHOBBIX
JPEBOCTOEB, CBS3AHHBIX C IMECYAHBIMU IMOYBAMH TPUBHUCTOM MOMMEI. [Ipeobiianarommmu mopoaMu
SIBJISIIOTCS 1y0 1 ocuHA. M3 IIMPOKOIMCTBEHHBIX CITYTHUKOB Ay0a HEOOXOIUMO OTMETHUTH BSI3, JIOJIS
KOTOpPOTO B 3TOM THUIIE€ MAaCCUBOB MaKCUMaJsbHa. JIOBOJBHO BEIMK MPOLIEHT SICEHSI, TOPa3A0 MEHBIIIE
pOJb KJI€HA OCTPOJIMCTHOTO. PONb MOWMEHHBIX BHUJIOB OTHOCUTEIBLHO HEBEJWKA, XOTS CTENEHb HX
MIPUCYTCTBUS 3/IeCh MakcuManbHa. [IpeobnagaeT oapxa yepHasi, HECKOJIBKO MEHbIIE J0JIsl yJacTus
WBBI JIOMKOM.

®oro S. [JoiIMEHHBII JIECHON MacCUB. ®oto 6. ApeHHBIH (TeppacHbIit) JIECHOI MacCHB.
Photo 5. Forest massif on a floodplain. Photo 6. Arena (terrace) forest massif.

MaCCI/IBLI, PAacCIoOJIOKCHHBIC Ha CKIIOHAX, XapaKTCPU3YIOTCA HpeO6J'IaI[aHI/IeM IIY68., COBCEM
HCMHOTI'O €My yCTymnact COCHa. H_[I/IpOKO IMMPEACTABJICHBI  MCJIKOJIMCTBCHHBIC  IMOPOMHI,
NpEeUMYyHIECCTBEHHO OCHHA. J4 3 HIUPOKOJIMCTBCHHBIX CITYTHUKOB z[y6a 3aMCTHaA TOJIBKO POJIb JIUIIBI.
IloliMmeHHBIE BUABI MMpEaACTaBJICHBI KpaﬁHe HC3HAYUTCIILHO.

B 1necax HaamoiiMeHHBIX TCppac HpCO6HaI[aCT ocHHA. 3HAUYUTEIHHO MCHLIIE J0JIA 6CpC3LI.
B niea1oM MeIKOJIHCTBEHHBIS Mopoabl COCTAaBJIAKOT OKOJIO 40%. W3 uyucma IMHUPOKOJIMCTBCHHBIX
BHUJOB 3aMCTHAa POJIb J:[y6a N HCEMHOTO yCTynalomeﬁ CMY JIUIIBL. KpaﬁHe PEAKO BCTPCUALOTCA SICCHDb
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u Bs3. bornee Benmka /107151 KJIeHa OCTPOIMCTHOTO. MUHUMAIIbHO 3HAaYEHUE BCEX MONMEHHBIX BHJIOB.

MaccuBbsl KOMIIIEKCOB XapaKTCpU3yrOTCiA AJOBOJBHO BBIPOBHCHHBIM COCTAaBOM, ITOCKOJIBKY
BKJIIOYAIOT B Ce0s BCE BBIIICONHMCAHHBIE THUIIEI MAacCCHBOB. XapaKTepHOﬁ JJIA HUX ABJIACTCA
MaKkcUMaJibHas (HapsiAy ¢ TePPacHBIMH) JIOJISl JIECHBIX KyIbTyp. [103TOMY HOJSI COCHBI TOBOJBHO
BbIcOKa. [Ipeobnanaer ocuHa. 3HaUUTENBHO YCTYHAIOT €l Jy0 U Oepesa, cTeneHb ydyacTHsl KOTOPBIX
B COCTaBe€ MOYTH oJuHaKoBa. Heckoiabko MeHblIe poib Jumbl. OCTallbHbIE CIYTHUKU 1y0a UMEIOT
HeOOJIBIIIOE 3HAUEHHUE. HpOHeHT y4acCTHd B COCTaBC MOMMEHHBIX BHU0B TaKKC€ HCBCIIUK.

BuIBOBI

Kpatkuit ouepk HCTOpWUU MPUPOIOIIOIH30BAHUS TIO3BOJSET BBIJICTUTH OCHOBHBIE (DAKTOPHI
npeoOpa3oBaHus JaHAIIAPTOB.

e VYMEHbIIEHHUE JIOJIM JIECOB M YBEIMYEHHUE POJM JIYTOBO-CTETHOM PACTUTEIHHOCTH Kak
CJIEACTBHUE TOMUHUPOBAHUS CKOTOBOJICTBA B CEJIbCKOM x03giicTBe 10 X VIII B.;

® U3MEHEHHE BHJIOBOTO COCTaBa JIECOB B CBSI3M C HCIIOJIb30BAHUEM COCHBI U Jy0a Ha
CTPOUTEIBCTBO;

® COKpallleHHE TUIOIIAH JIECOB M CTETEH B CBSI3M C MEPEOPUEHTAIMEHN CEThCKOTO XO0351iCTBa
Ha 3eMJIe/IeNie W BCJIEACTBUE STOTO MAaCcCOBOM pacHalliKoil IMJIAKOPOB B TEUEHUE TPEX MOCICTHUX
CTOJICTHIA;

® CO3/]aHME WCKYCCTBEHHBIX TOCAJIOK Ha 3€MJISIX, CTaBIIUX HENPHUTOAHBIMH IS
CEIbCKOXO3SMCTBEHHOTO  HWCIOJIb30BAaHUSA, a TaKXKe BBIJICIEHHWE 3alOBEIHBIX  YYAaCTKOB,
HCKIIFOUEHHBIX U3 XO3UCTBEHHOU 1€ATEIbHOCTH.

doto 7. Komruiekcusiii necHoi MaccuB. COCHOBBIIA JieC.
Photo 7. Complex forest massif. Pine forest.
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®doro 8. KommnekcHslii 1ecHoi MaccuB. JlyopaBa. Photo 8. Complex forest massif. Oak forest.

®oto 9. KommnekcHsiit tecHoit maccuB. Onbiianuk. Photo 9. Complex forest massif. Alder forest.
Ta6uaunua 4. BumoBoii cocTaB IpeBOCTOEB B IECHBIX MACCHUBAX PA3TUYHON TUIOIIA/IH.
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Table 4. Species composition of the forest massifs of different area.
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Tabauna 5. BumoBoii cocTaB ApeBOCTOEB B pa3IMYHBIX THIAX JIeCHbIX MaccuBoB. Table 5. Species
composition of different forest massifs.

5 = OcHoBHBbIe J1ecooOpa3syouue nopoasl (% ot odero 3amnaca)
= _

N S ~ . a
= o 3 < | = NI
a g o B — = | o= = S - = = 3
= |z §| 3|3|Zig g 3|3 =3 §| B & ¢
5 = 2 S| B| Ex| ® N S| 83| S| S| 8| =
3 = = = e S 5= 3 ) ) = ) = <) 2 Q
s 23 > » w| =8 = =S| 5| 25| S| =| 8 2
= <3 2 S| S| EE§ 2| S| 2| 2% 5 5| £
T I S| =l g3 = 22| PR 2| ]| 2| S
2 -] R N § E“E ,§ 3 = < S0 = Q? = te/
z S S| S| Z2Y S| 2| S| i S| 2| E| o
= 23 =| S| % =8 2| | S| &S| gl & 2| £
S = © Al 2% 5 (] « I = = g £
E g 9 z | 2| 5= & 2. ~ El 5| 5
=g S| Y| &l 2| E "l E] g 2
N X g =|
Oaiipaunbie | 23.9 | 21.1 {450 (19| 19 | 02| 7.0 |[17.1| 09 |2.1/|0.1 23|04
mwiakopuele | 24.7 | 2241 19.6 | 0.4 | 0.8 | 0.1 | 20.1 |28.7| 0.1 |74]04]0.1 0.1
HaropHsle | 14.5| 14.2 1 32.0 |29 | 2.8 | 03| 52 [23.0f 2.3 |15.8/0.3]0.9 ] 0.1
noiimennsle | 15.6 | 21.6 | 294 (1241 1.9 | 32| 0.8 |22.8] 72 [39]03 |56 | 1.1
CKJIOHOBBIE | 25.3 | 27.7 1293 14| 19 |0.1 ] 11.4 (198 02 |74 02|02 ]0.1
teppacusie | 27.1 | 259 | 16.1 |0.1| 1.2 | 0.5 | 9.8 |29.3| 0.1 [14.8{ 22| 0.1 | 0.1
KoMIuiekcHeie| 27.1 | 22.2 | 16.8 | 1.4| 1.5 [ 0.8 | 15.6 |25.7| 1.6 |12.9{ 0.2 | 1.0 | 0.1

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2021, Tom 5, Ne 2



76 TPAHCOOPMAILMA JIECHBIX 9KOCUCTEM ...

Crnenudukoi mpupoa0NOIb30BaHUS HA U3Y4aeMON TEPPUTOPUH OBLITH METKOKOHTYPHOCTD BCEX
yroauii (JiecoB, JIyroB, Mall€H) U MHOIOKPAaTHOE HM3MEHEHHE CIOCOOOB MCIOJIb30BAaHUS KaXIOTO
KOHKPETHOTO y4acTKa B TEYEHUE MOCIEAHUX CTOJIETUH.

B pesymbraTe B HacTosiee BpeMsi COPMHPOBAICA JTaHAMAPT, MPEICTABISIONIMNA COOOH
CIIOXKHYIO CHCTEMY €CTECTBEHHBIX M MCKYCCTBEHHBIX JIECOB, INEPEMEXKAIOIIUXCS CO CTEHHBIMU
Y4aCTKaMU M CEIbXO03YyroAusiMu (TAalllHU, CEHOKOCHI, MAacTOWINA), a TAKKE CHUCTEMOW 3alIUTHBIX
neconojyioc. Ero ocobeHHOCTSIMH SIBIISIIOTCS. (PparMEeHTUPOBAHHOCTH JIECHBIX y4aCTKOB M OOJIbIIAs
MPOTSHKEHHOCTH OTyIIeK. BrICOKass MO3an4HOCTbh, 00YCIOBJICHHAS! CHIIBHO U3PE3aHHBIM perbedoMm,
ere 6osee yCyryonsieTcss HATMYHEM OITYIIEK Pa3TuIHON KOH(PHUTYPAIUU U SKCIIO3UIIHH.

CreneHp HapyIIEHHOCTH JIECHOTO MOKpPOBA Ha M3yYEHHOW TEPPUTOPUU UPE3BBIYAITHO BHICOKA.
Ceromnsi nmecUCTOCTh peruoHa coctaBisieT 13.4%, 4YTo 3HAYUTENLHO MEHBIIE HEO0OXOIMMOTO
MUHHUMYyMa («ONITUMAJIbHOM JIECUCTOCTHY), KOTOPBIH, 0 MHEHHIO A.A. MonuanoBa (1973), nomxen
ObITh He HUXKE 26%. Benmnko KOIMYeCcTBO MENKHX YYacTKOB KOJIOYHBIX JIECOB, XOTS OCHOBHYIO
IUIOLIa/Ib 3aHMMAIOT KpYIHblE MaccuBbl. @DparMeHTanus JECOB B pe3yJbTaTe JAeATEIbHOCTH
YeJl0BEeKa M3MEHMJIA IPUPOIHBIA XapaKkTep HE TOJBKO COCTaBa U CTPOEHUS JIECHBIX (PUTOLIEHO30B,
HO U MOpP(OJIOTUYECKUE XAPAaKTEPUCTHKHU JIECHBIX MAacCCHBOB, MHOTHE M3 KOTOPBIX pacHaluch Ha
OTJIebHbIE YacTU. B 3aBHCHUMOCTH OT IUIOIIaJM MAacCHUB MOKET HPEICTaBIATH coO0l (parMeHt
JIECHOM SKOCUCTEMBI, OTAETBHYIO SKOCUCTEMY MIIM UX KOMILUIEKC Pa3IMYHOM CIOKHOCTH.

PaznuyHble KaTeropuu JIECHBIX MAaCcCHBOB JOCTATOYHO YETKO PA3JIMYAOTCS 10 BUIOBOMY
COCTaBy OCHOBHBIX JiecooOpa3oBarenieil. OJTa pa3HUIA MPOCIEKHUBAECTCI KaK MpPU CpPaBHEHUU
YYaCTKOB pPa3HOW IUIOIIQJM, TaK M THUIOB MaccMBOB. C OJHOW CTOPOHBI, 3TO XapAKTEPU3YET
pa3HMILy VYCIOBHH mpou3pacTaHus (SPKOTOTMOB), a C JAPYrod, CTENEeHb AaHTPONOTCHHON
Tpanchopmalui. Menkue KOJOYHBIE Jieca XapaKTEPHU3YIOTCS YMPOIIEHHON BHIOBOM CTPYKTYpOH,
B TOKE BpPEMsI B COCTaBE JIPEBOCTOEB 3/1€Ch MEHbILIE J10JI TPOM3BOJHBIX MEIKOJIUCTBEHHBIX JIECOB.
Tumbl MaccMBOB CO CJIOXHBIM penbedom (OaiipauHble, HAaropHble, TMOWMEHHBIC) HaUMEHEe
3aTPOHYTHI XO3SIIICTBEHHOM AeaTeabHOCThI0. Hanbobire n3aMeHeHus: XxapakTepHbI IS TUTAKOPHBIX
YYaCTKOB, YTO BBIPA)KAaETCsl B MAKCUMAJIbHOM CTETIEHU y4acTHs B COCTaBE MEJIKOJIMCTBEHHBIX JIECOB
Y HauOoJbIleH J0JIe 3eMelb, 3aHAThIX JIECHBIMU KyJIbTYPaMH Pa3IMYHOTO cocTaBa. Jleca CKIIOHOB U
HAAMOWMEHHBIX Teppac 3aHUMAlT MPOMEKYTOYHOE IOJOKEeHHEe. J[peBocToM  KPYMHBIX
KOMILJIEKCHBIX MAacCHBOB TaK)K€ B 3HAUUTEIbHOW CTENEHU MPeoOpa3oBaHbl. ITO CBUACTEILCTBYET
00 UX UHTCHCHMBHOM JIECOXO3SMCTBEHHOM HCIOJIb30BaHUU. B Toxke Bpems BCIEICTBUE
pa3zHooOpas3usi 5KOTOIIOB OHU XapaKTEPU3YIOTCS JOBOJIBHO OOTaThIM BUJOBBIM COCTABOM.

[Ipn 5TOM pacTUTENBbHOCTh LEHTPAbHOW YacTh I[IpUBOKCKON BO3BBIIMIEHHOCTH MOXHO
CUMTaTh HauMmeHee TpaHchopmupoBaHHOW. CoXpaHEHHIO JaHAMIAQTOB HA ITOW TEPPUTOPUU
crocoOcTBOBaNM Takue (HaKTOPbl, KaK YPE3BBIYAMHO CHJIbHAS pPACWICHEHHOCTh penbeda B
COUeTaHUM ¢ MpeobiasaHueM ClabOpa3BUTHIX MOYB M JOBOJBHO 3aCYIUIMBBIM KIMMAaToOM. Takoe
COUETaHHUE CJIENANI0 3Ty TEPPUTOPUIO JOBOJLHO HEOIArOMPUSTHOMN IJs Pa3BUTHS MHTEHCHBHOTO
3emuiefienus. B To jke BpeMs yAaJeHHOCTb OT BOJHBIX apTepHil J0JIroe BpeMs MpensTCTBOBala
MaccoBOM BBIpyOKe JIECOB, MOCKOJIbKY CIJIaB JiECa 10 MEJIKOBOJHBIM peKaM ObLT HEBO3MOKEH.
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At the forest-steppe zone unbroken forest cover are absent. Typical islands massifs of the forests
different sizes, which related with different elements of the relief. Therefore, forest massif one can
considered like one from basic units for investigation forest ecosystems, especially at the forest—steppe
and steppe zone. Reduction of the forest areas and connected with him fragmentation forest cover at
the forest—steppe zone demanded necessity distinguishing types of the massifs, which formed as a
result fragmentation of the more large complex.

Territory of investigation located at the Central Russia in the central part of the Volga Upland divided
by main watershed Volga and Don. North of forest—steppe at the Volga Upland territory passed to
watershed Volga and Don. Investigations embraced left coastal of Sura river, upper part of the basin
Khoper river and upper part of the basin river Mocsha. General area of the territory are composed
more 1.7 million hectares. Object of our investigation is characterized spatial structure of the forest
cover at middle Volga forest-steppe. Described different types forest massifs in the forest-steppe
zone.

As units of the classification considered forest massifs different size. Distinguished of the massifs
carry out with used plans of the forest implants S 1:25000 and topography maps S 1:100000. By help
topography, maps definite belonging every massif to elements of relief. Forests massifs belong to
definite forms of relief united to types.

For identification the spatial structures of the ecosystems application morphometric method basis at
analyze of frequency-spatial characteristics different scale level. This method include numbers
presentation drawings of ecosystems and statistical analyze data lineal scanning theirs images. With
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dependence from area, woods parts may be combination of different-ranked ecosystems.

We described following types of the forest massifs, characteristic for forest-steppe zone of the Central
Russia: plakor, nagornue, bajrak, massif on the slope, floodplain, arena (terraces), and complex forest
massif. Species composition of timber stands marked 12 basic forest forming breeds of the forest
massifs grouped at sizes and different types of the forest massifs analyzed.

Forest ecosystems transformation reflected to the reduction of the forest areas, fragmentation forests
massifs, composition and structure alteration. A forest massifs was considered like complex different-
ranked ecosystems. The data on the composition of the forest-forming trees species in the different
types forest massifs are given. The current mosaic pattern of the forest ecosystems reflect realistic
vegetation, the degree of it transformation and possible ways of regenerating the forest under certain
landscape conditions. Degree of disturbance of the forest cover for investigated territory is
extraordinary high. Fragmentation forests as result of the human activity changed natural character not
only composition and structure of the forests phytocoenoses, but and morphological characteristics of
the wooden massifs. Different categories of the wooden massifs enough clear differenced to species
composition of the basic forest forming breeds.

Degree of disturbance of the forest cover for investigated territory is extraordinary high. At now time
wood-cover of region composed 13.4 percent. That is considerable smaller of necessary minimum
(“optimum wood-cover”), which by A.A. Molchanov (1973) due composing 26 percent as minimum.
Quantity little paths of the kolki forests are large, though basic area occupied big wooden massifs.
Fragmentation forests as result of the human activity changed natural character not only composition
and structure of the forests phytocoenoses, but and morphological characteristics of the wooden
massifs. Many of they disintegrated at separated parts.

Key words: forest-steppe zone, Volga Upland, forest cover, forest ecosystems, types of the forest
massifs, species composition, degree of the transformation.
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BonbmmaCTBO 6010T M MHOTHE 3a00I049eHHBIE 3eMITH B MOCKOBCKON 00JacTH MpEeTepreny MOJHY0
XO3SMCTBEHHYIO TpaHcopMmaliio, TUK Kotopord mpuméncs Ha 1920-1980-x rr. CumpHOMY
BO3JICWCTBUIO TIOABEPIIIMCh NOMUHBI pPEK, TAE pycia ObUIM 3aperyaupoBaHbl s 3()(EeKTHBHOTO
cObpoca m30BITKAa BOABI W3 APEHAXKHBIX cucTeM. lIpobmeMbl nerpamaiuy SKOCHCTEM OCYIIEHHBIX
TOp(SIHUKOB M OKPYXKAIOIINX UX TEPPUTOPUI, Ha KOTOPBIE 3TO OCYIIEHHE BIUSET, IIOCTABIIIN 3a/1a4H
00BOIHEHUS W JAIBHEHUINEH DKOJOTHYECKON peaOWiuTaruu. OITO BaXHO I  OOpHOBI C
TPOCTHUKOBBIMH M TOP(MSIHBIMH TIOKapaMH M I coxpaHeHHs OmopazHoobOpasuss Ha OOIIT m
OKPY’KAIOIINX WX OCYIIEHHBIX TOP(PSHUKAX, TOJBEPKEHHBIX STHM ITOXKapam.

UccnenoBanns mpoBogmimck B TalgoMcKoM TopoAckoM okpyre MockoBckodr obmactu B 2001-
2020 rr. B lyoHenckom 60moTHOM MaccuBe. B 3TOT mepuof 31ech ObIUTH peamn30BaHbl MIPOEKTHI IO
yAEp>KaHWIO BOABI HA HAPYIIEHHBIX yJ4acTKax MOWMEI p. [lyOHBI. OHUHAHCOBYIO TMOMIEPKKY ITPOEKTY
okazan ponx Mandpena Xepmcena (I'epmanus).

OpmHUM U3 BHIOB-UHANKATOPOB COCTOSHUS BOTHO-OOJIOTHBIX SKOCHUCTEM SBISIETCS CEPhIA JKypaBIlb, TAK
KaK THE3JJOBaHHE JITOTO BHIAa HAXOJUTCS B TECHOW 3aBUCHMOCTH OT THIPOJIOTHYECKHX YCIIOBHH.
B 2020 r. B moitme p. JlyOHBI OTMEYEHO yBEIMUYEHHWE YHCICHHOCTH THE3/IOBOH IOMYNAIUH. JTOMY
CHOCOOCTBYIOT KIIIMaTHYECKHE U3MEHEHUS, B PE3YNIbTaTe KOTOPHIX YBEIMYMBAETCS 3200Ia4NBaEMOCTh
JOJMHHBIX TEPPUTOPHH U IMOBBIIIAETCS, CTAOMIN3UPYSICh, YPOBEHb O€3HAIOPHBIX TPYHTOBBIX BOJI.
[osiBIeHME TEPPUTOPHUATFHBIX TAP CEPOro JKYpaBIlsi B THE3JIOBOH IMEpPHOA U HOUEBOYHBIX CTAIlMil B
OCEHHUI1 Teproj Ha OOBOJHEHHOM YyYacTKe MOMMEHHBIX OOJIOT, T/Ie KYpaBIU paHee HEe OTMEUaHCh,
yKasbIBaeT Ha 3()()EeKTUBHOCTh MPHHATHIX MEP 10 yAEP>KaHUIO BOJIBI B CTApUUHBIX 03&pax p. JyOHBI
yTEéM CTPOUTENBCTBA JamO.

W3ydenne nuHaMUKH paclpeneleHus TEPPUTOPUABHBIX IMap CEephIX JKypaBied B BOAHO-OOJOTHBIX
nasamadTax 12T BO3MOXHOCTH JIeNaTh BHIBOJBI 00 M3MEHEHHX YCIOBUH CpPEIbl U MPOTHO3HPOBATH
M3MEHEHHS COCTaBa )KMBOTHOTO HACEIEHUS JIJIS PEIIeHUs MPOOIEMBI YIIPaBICHUS BOJHO-00IOTHBIMH

! Pabora Bemonuena mo teme HAP MBIT PAH 3a 2018-2021 rT. «MomenupoBaHue 1 MPOrHO3UPOBAHUE TIPOLIECCOR
BOCCTAHOBJICHHUsI Ka4deCTBa BOJ M OKOCHCTEM IPH PA3JIMUHBIX CLICHAPHAX W3MEHEHHWH KIMMaTa W aHTPONOT€HHOH
nestenbHOCTI» (Ne 0147-2018-0002). Ne rocymapcTBeHHO# peructpanuu: AAAA-A18-118022090104-8.

86



I'PMHYEHKO, JYJIMH, [IOKJIEP, TEHHXAPJIT, MOKMEBCKUI 87

9KOCUCTEMaMH JJIsl COXpaHEHHs UX OHopazHooOpasusl.
Kniouesvie cnosa: o0BoaHeHNE TOPPSHUKOB, CEpPBI KypaBllb, IIOMMEHHBIC 3KOCUCTEMBI, peka J{yOHa,
3aKa3HUK «KypaBiuHasi poJHHay, BUA-UHIUKATOP OHOpPa3HOOOpasusl.
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MockoBckas obnacts — cyObekT Poccuiickoit @eneparuu ¢ MacITaOHBIMU BO3JEMCTBUSIMU Ha
MIPUPOJHYIO CPENy, B YaCTHOCTH, M B 0COOCHHOCTH, Ha 60sioTa. BonoTa — yHUKaIbHBIE TIPUPOIHBIC
maHmmadTel ¢ €AMHBIM XOJOM DPa3BUTHSA B TEUEHHE HECKOJIbKHUX ThicsueneTuil. ConpshxEHHas
ABOJIIOLINST OOJIOTHBIX COOOIIECTB TMPHUBENA K BBICOKO CHEHU(PUYHOMY BHUIOBOMY pPa3zHOOOpa3Uio
pacTeHuii, )KMBOTHBIX M I'puboB. HekoTopele BHIBI BCTpEUarOTCs HCKIOYUTEIHHO Ha OOJIOTaX.
K GosloTam 3Ko0s0rH4ecKy OJU3KH U CJI0KHO MPOCTPAHCTBEHHO OTIECIMMBI OT HUX 3a00JI0UEHHBIE
3eMJIN.

X034iCTBEHHAs 1€ATENbHOCTh MPUBOJAUT K HEOOpaTUMOU TpaHc(opmaluy BCeX THUIIOB BOJAHO-
0070THBIX 3KocucTeM. HaumbonblieMy aHTPONOre€HHOMY BO3IEMCTBHUIO MOJBEPIalOTCsS pPEUHBIE
JOJIUHBI, KOTOPbIE HCIBITHIBAIOT TIPECC TMPAKTUUYECKH BCETO XO3SMCTBEHHOTO KOMILJIEKCa
(I'punuenko, 2005a; Ky3pmuna, Tpéuikun, 2010). AHTponoreHHOe BO3€MCTBHE CKa3bIBACTCS U Ha
JIPYrUX THMIaX BOJHO-OOJOTHBIX JaHAMA(TOB, TaKMX Kak 03€pa W MPHUO3EPHBIE HU3MEHHOCTH,
3apacTarollye NepeyBlaXHEHHBIE JIyra, MpUpeuHble 3a00JI0YEHHbIE KYCTAPHUKHU, 3a00J0YEHHbIE
JIeCHBIE YpouHMIla cpeau noJied. McuesHoBeHne ATUX OMOTONOB MPUBOAMUT K COKPAIIEHHUIO CIIEKTpa
MecTooOuTaHUN psifa BUAOB *KUBOTHBIX (Hukomnaes, 2000). MHorue mano HapylleHHbIE BOJHO-
00JI0THBIE MECTOOOUTAHHSI OOBSIBICHBI 0C000 OXpaHsieMbIMU NpUpogHbIMU TeppuTopusimu (OOIIT)
U B COBPEMEHHBIX YCIOBUAX UMEIOT UCKIIOUUTEIBHOE 3HAYEHUE /ISl COXPAHEHUs1 OMOJIOTHYECKOTo
pa3HOOOpa3us, 0OCOOCHHO B TaKMX PA3BHUTHIX U HACEIEHHBIX pEerHOHaxX Kak MOCKOBCKas 00J1acTh
(I'punuenko, 20050).

B TlomMockoBbhe MacmTabHOE OCBOEHHE OOJOT M 3a00JIOYEHHBIX JIOJUH PEK MPOUCXOIUIO B
1920-1980-x rT., KOorma A1 JO0OBIYM TOpda, CTPOUTEIHCTBA JOPOT, OCBOSHHS HOBBIX TEPPUTOPHI
MO/l CEIbCKOE XO3AHCTBO M YIYYIIEHHUS NPOJYKTHMBHOCTH IPOM3PACTAIOIIEro Ha Oo0soTax Jjeca
(doTo 1) O6BLTO OCYITIEHO OOIBITMHCTBO KPYIHBIX TOP(MSIHUKOB PETHOHA.

CnycTss HECKOJbKO JEeCATUICTUH Ha BbIpAaOOTaHHBIX MM YaCTHYHO BbIPaOOTaHHBIX
TopdsHUKaX XO3SMCTBEHHAs NEATEIbHOCTh Obla IpEKpalleHa, MPU 3TOM pPEKYJIbTUBALUS Ha
OOJNBIIMHCTBE TEPpUTOpPUA He npoBoAwiack. Emeé pasbplie oOKa3aauch 3a0pOIEHHBIMU
He3(p(PEeKTUBHO OCYyLIEHHBIE 3€MJIM, II€ BEJICHUE CEIbCKOIO MJIM JIECHOI'O XO3sIMCTBa MPEICTABIIAIO
CIIO)KHOCTU U ObUIO HepeHTabenbHO. OcynieHne TOPQSHUKOB MOBIMSJIO U Ha OKPYXKAalOIIHE HX
3a0os04yeHHble 3eMiId. CHIBHOMY BO3JECHCTBUIO MOJIBEPITIMCH IOJIMHBI PEK, TJae pycia OblLIu
3aperyaupoBaHbl st 3P (EeKTUBHOIO cOpoca U30bITKA BOBI U3 IPEHAXKHBIX CUCTEM.

B 2002 u 2010 rr. MHOTHE U3 ITHX TEPPUTOPHH CTATM OCHOBHBIMU OOBEKTAMH TPABSHBIX U
TopdsAHBIX MOXapoB. /[l CHW)KEHUS MOKAPHOM ONACHOCTH TaKUX 3€Mellb HeoOXOIUMO
00BO/IHEHME U UCKycCTBEHHOE 3a0onaunBanue (Boaubiit koneke Poccuiickoit denepanun).

B 3ananHoeBpomelcKuX CTpaHax YK€ MHOTHE TOJibl HCIOJIb3YIOT pa3iIMyHble METO/Ibl
00BOIHEHMsI TOPGSHUKOB. JTa paboTa HaIpaBIeHa HA BOCCTAHOBIIEHHE OOJIOTHOM paCTUTENBHOCTH,
KoTOpast oOecreyMBaeT HaKoIUIeHHe Topda, M MOJJIepKaHUE TUIPOJIOTHYECKOTO pPEXUMA.
Ha 06BOHEHHBIX TOpQSHUKAX HAYMHAETCS BOCCTAHOBJICHHWE OCHOBHBIX (YHKIMHA OOJOTHBIX
9KOCHUCTEM, CHIKAETCS OMACHOCTh TOP(SHBIX MM0KAPOB U MOBBIIIAETCS YCTOMYUBOCTh TEPPUTOPUU
IIPU KIMMaTH4YeCKUX n3MeHeHusx (Munaesa, Cupun, 2011).

B Poccun nepBble MpOEKTbl OOBOJHEHUs] HApYyLICHHBIX MOKAapOOIMACHBIX TOP(SIHUKOB OBLTH
peanu3oBaHbl Ha 0CO000 OXpaHSAEMbIX INPUPOAHBIX TEPPUTOPUAX M B HUX OKPECTHOCTAX, TJe
TOp(siHBIE MOXKAPHl MOTJM HAHECTHU CEpPhE3HBIA YPOH MPHUPOJIHBIM O0JIOTaM M MecTaM OOUTaHHUs
pPEeIKUX BUAOB PACTCHHH M KHUBOTHBIX. OCHOBHOM 3a1auell ObUIO CHMPKEHMS IJIOMIATN M YacTOTHI
TOp(AHBIX MOKapoB. PaboTkl Bemrch B HallMOHATBHOM napke «Memépa» (3anepenko, 2004; Cupun
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u 1p., 2011), Ha TeppUTOPUN BOAHO-OOJOTHOTO YTOAbs MEXIyHapoaHoro 3HaueHus «Kamcko-
bakangunckas rpynna 6onot» (bakka u np., 2004), B ceBepHoM [loAMOCKOBBE B OKPECTHOCTSIX
rOCyJapCTBEHHOTO MPUPOIHOTO 3aka3Huka «OKypaBmunas ponuna» (I'punuenko, 2005a, 6, 2006,
2007; I'punyenko u ap., 2017; Kamennosa, Munaea, 2018).

®oro 1. OcymurensHbIi KaHan B JlyoHeHCKOM 60s10THOM MaccuBe, Mait 1980 r. (dhoTo
B.A. 3ybakuna).

B 3akaznuke «KypaBnuHas poauHa» NEPBBIN CEpbE3HBIN TOPGSIHON MOKap BO3HUK B HIOHE
2000 r., korna Ha TopdopazpaboTkax, MPUMBIKAIOIIKUX K OOJOTaM 3aKa3HUKa, 3aropeiiach Kyda
packopu€BaHHBIX KOopHEil. B ToT rog okono 4 ra cdartHoBbix 00JOT 3aKa3HUKA ObUIM MPOMACHBI
HU30BBIM MOXapOM.

B cnepyromue roapl cTanu peryisipHBIMH TIODKOTM CyXOM TpaBbl BIOJb JIOPOT W Ha
HEBBIKOIICHHBIX JyraxX, pa3OMThIX Ha OCYHICHHBIX TOp(SHBIX KapTax. [l TylieHus mokapoB He
XBaTajlo0 BOJbI, TIOSTOMY BCTall BONPOC MEPEKPBITUS OCYIIUTENbHBIX KaHAaB Ha TOPQSHUKE IS
CO3JaHUsI BOJOEMOB, MPUTOTHBIX JIJIsl MPOTHBOIIOKAPHOTO BOJ03a00pa.

B 2001 r. 6bu1 peann3oBaH NEPBBIA MPOEKT MO YACPKAHUIO BOJBI B OCYIIMTEIBHOMN CHUCTEME
ypounina «byonuk» (yOHeHckuil 6070THBIM MaccuB, TopdsHOoe MecTopoxaeHue «CeBepHoey),
(buHAHCOBYIO OAJEPKKY MPOEKTy oka3zan ¢houa Mandpena Xepmcena (I'epmanus).

CrycTs HECKONBKO JIET, OSIBIIJIACh HOBAs MpobiieMa — MOHKOTH TPOCTHUKA B moiime p. JlyOHEI.
B cBs3um ¢ oTuM BcTama 3agada yaep)KaHUS BOJBI B TOWMEHHBIX TPOCTHHUKOBBIX OOJOTax.
Bboutn mocTpoeHsl 1aMOBbI, IEPEeKPBIBAIOIINE CTOK BOJBI M3 CTAPUYHBIX 03Ep B pycio p. lyOHbI u B
KaHaJIbl, COpachIBaIOIIME BOJlY C OCYLIEHHBIX TOPHSIHUKOB (puc. 1).

B srtoT mepuon ¢uHaHCOBYIO MOAJEPKKY MpOEKTy okaszan ¢oHn Mandppena XepmceHa u
MexayHapoanslii Coto3 oxpansl mpuposl 1 6nopaznooopazus NABU (I'epmanus).

B 2011r. B MockoBckoit ob6mactu Obula peann3oBaHa TOCYHApCTBEHHAs TMporpamma
obBonHeHHs] TOp(DSIHUKOB Ha Tuiomamu 74 Teic. Ta. B okpecTHoCTsX 3aka3HuKka «KypaBrnuHas
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poauHa» ObUIO OOBOJHEHO nBa ydacTka (ypouuma «byomuk» m «OcTpoB») 0OO0mIeH IUIOIIAILI0
750 ra (puc. 1).

Puc. 1. Cxema pacronoxeHusi y4acTKOB OOBOMHEHHMsI W aaM0 B moiime p. [[yOHBI (B KadecTBe
MOJJIOKKHM MCTIONIb30BaH KOCMHUYECKHH CHUMOK ¢ cepBuca «Google Ilmanera 3emis»). Venosnwvie
obo3nauenus: 1 — gamba MeXJy IOro-3amaJHbIM KaHAJIOM W cTapulei; 2 — nam0a, mepeKpbIBIIas
CTOK M3 KaHana; 3, 4 — naMObl, IEPEKPBIBAIOIINE CTOK M3 CTapHIIbl; 5, 6 — 1aMOBI, TIEpPEKPHIBAIOIITHE
cTOK 13 JIO3BIHMHCKOM cTapuIibl; 7, 8 — 1aMObl, MepeKPHIBAIONIAS CTOK B CEBEPO-BOCTOYHOM KaHaJIE.

B 2020 r. B ceBeproM [loMOoCKOBBE OBLI CIIPOCKTUPOBAH TOCYAAPCTBEHHBIM PUPOIHBIN IMapK
obnactHoro 3HaueHus «KypaBIUHBIN Kpail». Y4acTku OOBOJHEHHBIX TOP(PSHUKOB BOLUIA B €ro
TEPPUTOPHUIO U, B JallbHEHIIeM, He OyIyT MOJBEpraThCsi XO3AHCTBEHHOMY OCBOECHHIO. B cBsi3M ¢
STUM MOSBUIIUCH JIBE 3a/1a4u: 1) BeCHHUS MHOTOJIETHEIO MOHUTOPHUHTA BUI0BOTO, 3KOCUCTEMHOTO U
naHaAmwagdTHOTO pa3HooOpa3us, a TaKkKe MPOCTPAHCTBEHHOTO pa3MEUICHUS pPEIKUX BHIOB B
00BOIHEHHOM MMOiIMe; 2) COCTaBJIICHHUE NMPOTHO3a PA3BUTHUS MOMMEHHBIX 9KOCUCTEM U BO3MOXKHOCTHU
JOJITOBPEMEHHOTO COXPAHEHUS UX (PayHUCTHUECKOU IIEHHOCTH.

BoaHo-60510THBIE  2KOCHCTEMBI — MPEACTABISAIOT COOOW  CIOXKHBIE  Pa3HOKAYECTBEHHBIE
MECTOOOUTAHMS MTHI], HAXOAAIIUECS B TECHOW 3aBUCUMOCTH OT TUIPOJOTMYECKUX U TMOYBEHHBIX
ycnoBui. MHOTHe BUIBI NTHUI] YyBCTBUTENIbHBI K HM3MEHEHHSIM 3TUX YCIOBUH, MOATOMY MOTYT
CIIY’)KUTh OMOJIOTHYECKUMH HWHIAMKATOPaMH, HCHOJIb30BAHUE KOTOPBHIX MPEAOCTABISIET OOJbIINE
BO3MOXXHOCTH B OIPEACICHUH pPEaKIHii OWOIICHO30B Ha MPUPOJHBIE U AHTPOIOTCHHBIE
BO3/ICHCTBUS.

3a cuér Toro, uto ¢ayHa THE3JOBBIX NTHUIl BOJHO-OOJIOTHBIX YTOOUI JKOJIOTUYECKH
pa3HoOoOpa3Ha, OHa MOXKET yKa3aTh KaK Ha 9KOJOTMYECKOE COCTOSHUE, TaK U Ha LIEHHOCTh KaXkJI0TO
yroabsi. Hampumep, B ycnoBusix MoCKOBCKOM 00JacTu MPUCYTCTBUE Ceporo xkypasis (Grus grus)
CBHUJIETENILCTBYET O LEHHOCTH BOJHO-OOJOTHBIX 3KOcHcTeM. MecTa THE3/I0BaHUS 3TOrO BHJA
OTIIMYAIOTCSI  TIOCTOSIHHOM  YBIQXKHEHHOCTHIO, MO3aMYHOCTBIO  JaHAmapTa U  BBICOKUM
6uopaznoobpazuem (I'punuenko, 2010; Kucunésa, 2017).

Baxxublii kpuTepuil 3HAQUUMOCTH MECTOOOUTAHUSI — JIOJSI THE3AAIIUXCS BUIOB, 3aHECEHHBIX B
Kpacusie kauru P® u MockoBckoit o0mactu. Jlons Takux BUAOB HauOoJiee BEIHKA B KOMILJIEKCE

OKOCHUCTEMBI: OKOJIOI'MA 1 AMHAMUKA, 2021, Tom 5, Ne 2



90 SOOEKTHMBHOCTDL PEABMJINTALIMN OSKOCUCTEM OBBOAHEHHBIX TOP®AHUKOB ...

BEepXoBbIe 0Oojiora — onurotpodHsie o03Epa (66.7%) m B moiiMeHHbIX naHmmadtax (44.4%),
BKJIIOYAIOIIUX JIyra, HU3UHHBIE OonoTa u ypémy (®Pmmurt, Mumenko, 1990). [Nocnennuii Tumn
coyeraHusi JaHAmapTOB BeCbMa XapaKTEepeH uid MoiMbl p. JlyOHBI, rie ¥ MPOBOJIMINCH HAIlU
MHOTOJIETHUE MCCIICIOBAHMUS.

MaTepna.m,l H METOAbI

OcymuTtenbHble padoThl B JlyOHEHCKOM 0OJIOTHOM MaccHBE ObUIM HAa4aThl OKOJIO CTa JIET Ha3a
(I'pungenko u ap., 2017, 2020). ['mapomenuopaTuBHbIe pabOTHI, TPOBEAEHHBIE B MoiiMe p. JlyOHBI
B 1928-1929 rr., B TOM 4HcC€ U PETyJUPOBAHHUE pycia caMOM peKH, CTaBWJIM OCHOBHOM 3ajadeit
YCKOpEHHUE MPOXO0KJeHUs maBoAkoB. [lociie Menuopanuy JIMTEIbHOCTh MaBOJKOB YMEHbIINIIACH
MIPUMEPHO Ha MECSI — OHM CTaJld 3aKaHUYMBATbCS B KOHIIE allpesis — Havyalle Mas, IPU STOM MHOTHE
ydacTKM MoWMbI 3aiuBatbes nepectanu (I[Tuénkun, 2003). dpenupyromiee BiaussHue pycna J{yOHbI
MpPUBEJIO K IMEpPEeCTPOMKE pPACTUTEIBHOIO TOKpOBa IMOMMBI — YyBEIMYMJIACh IUJIOLIAMAb
YEpHOOJIBIIAHUKOB, M TOP(OHAKOIUIEHHWE TMEPelnuio OT TONSHOTO K JIECO-TOMSIHOMY THITY
(CpankoBckuii, 1936).

Hanpasnennas tpanchopmanus nanamadToB /JyOHEHCKON HU3MHBI JOCTUIIIA CBOETO MHKa B
koHue 1960-x rr. K sTroMy BpemMeHM HE TOJIbKO ObUIa OCyllleHa OoJjbllas 4yacTb OOJIOT, HO U
YHUUTOKEHA 3HAUUTEIbHASI 4aCTh 3a00JI0UEHHBIX JiecoB B ojinHe JlyOoHbl oT ¢. KoHCTaHTHHOBO 110
1. Cyméso. Ho nmeHHO 3a0010u€HHbIE Jieca CIIY)KaT MECTOM THE3/JOBAHUS JUIS CEPBIX KypaBJiei.

N3BecTHO, utO ¢ 1958 mo 1978 r. B uentpe EBponeiickoii yactu Poccuu yMeHbIIEHHE TUIOMIAIN
6omor B 1.6 ©pa3za mpuBeno K 2-KpaTHOMY TAJCHUIO  YHCICHHOCTH  JKypaBlieH
(MapxkwuH, [Tpuknonckuii, 1995). Ananm3 kaprorpaduueckoro Marepuana MEpPHOJIOB JI0 U TOCIHE
Menropanuu J{yoHeHCKOM HU3MHBI TO3BOJISET CIENaTh BHIBObI, UTO 3/1€Ch YMCIEHHOCTh T'HE30BOI
TIOMYJISAIIAK CEPOTO KYypaBJysi MOTJIa COKpaTUThCs Oosiee yeM B 4 pasa (I'punuenko, 2011).

B HacTosiee BpeMst cepblil KypaBiib BKJIIOYEH B YHCIIO BUJIOB, TPEOYIOIIMX CIIEIUAIBLHBIX MEp
mo oxpaHe mect oburanus B EBpore (MHpopmanmonHo-aHanuTHUecknue Marepraisl ..., 2008) u
3aHecéH B KpacHbie kauru 39 u3 55 cyobekToB PO, pacnoioskeHHBIX B €BPOINIEHCKON YacTH CTPAHBI.

B MockoBckoit oOmact MecTta OOWTaHHSI ceporo >Kypamias oxpansiorcs B 16 OOIIT
obnactHoro 3HaueHus u ['ockomiekce «3aBu0Boy». OOIIYI0 YUCIEHHOCTh THE3/I0BOM MOMYISIIUU
onenuBarT B 110-150 nmap (Kpacnas xuura ..., 2018). Okoi0 TpeTu Bcei THE3M0BON MOMYISAIUN
CEpOro KypaBiisl COCPEIOTOYEHO Ha ceBepe MockoBckoi obnactu B JlyOHeHCKON Hu3MHE U e
okpectHocTsIX (I'puHuenko um np., 2009). 3mece B 1979T1. ObLT CcO34aH TEPBBIA 3aKa3HUK
«KypaBnuHasg poauHa», a noroM W 1enbiii komiuieke OOIIT, B KOTOpOM OXpaHSIIOTCS BOJHO-
06onotHble 3KocucTeMbl. B 1980-e rr. cunmamu cryaenudeckod [IpyKMHBI MO OXpaHE MPUPOJIBI
buonoruueckoro ¢akynerera MI'Y um. M.B. JlomoHocoBa OblTM HauyaThl IIeJIEHANPABIICHHBIC
WCCIIEIOBAHUS TI0 PACHPENICICHUI0 M YHCIEHHOCTH TEPPUTOPUANBHBIX IMap CEpPOro >KypaBls ¢
npUMeHeHneM wmeTofa mesneHroBanus (Mapkun, 1978; 3ybakun u gp., 1982). C 2001r.
UCCIIEIOBAHUS MIPOBOJAMINCEH €KEroaHo Ha 1-2 MonenbHbIX yyacTkax («Kocrombiruackoe 001010,
«Kynunosckoe 6onoto», «IIpaBobepexxnas moiima [lyOHbI», «JleBoOepexxknas moima JIyOHBI» U
Jp.) ¥ HA HOBBIX TEPPUTOPHSIX, TJ€ MO HAIINM JIETHUM HAONIOIEHUSM H M0 OMPOCHBIM CBEACHUSIM
rHe3AWIMCh xypasiu (I'puHueHko u ap., 2009).

Cpenu monenpHBIX ydacTKOB Bbiaensercsa «lIpaBoGepexHas moiima JlyOHB» Kak HamOolee
HapyleHHas Tepputopuss. OHa MHOJBEpraercs JAPEHUPYIOIEMY BO3ICHCTBUIO YIIyOJEHHOIO H
cpsAAMIIEHHOTO pycia p. JlyOHBI, KpoMe TOTO0, PsIIOM HaXOJUTCS MAacCHB OCYIIEHHBIX TOP(SIHUKOB
ypounina «byoaux» (I'puHuenko u ap., 2020).

[lepBBIii MPOEKT TOAACPKAHHUS TUIPOJIOTHMUECKOTO pPEXKHUMa OCYIICHHBIX TOPQSHUKOB,
MIPUMBIKAIOIINX K ToiiMe, ObuT pa3padbotan Tammomckum oxorxossiiictBoM B 2001 r. beina co3nana
CHUCTEMA CE30HHO PEryJIMpyeMOro MHoabEéMa ypOBHS BOJABI B KaHaBax C IOMOIIBIO ChEMHBIX
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JEPEBSHHBIX IIUTOB KPYIJIOH (OPMBI (CO CTOKOM B BEpXHEH YacTH), YCTaHABIMBAEMbIX Ha TPYOBI

OETOHHBIX TIepee3/I0B Yepe3 KaHaBbl (puc. 2).

Puc. 2. JlepeBsHHbBIC IUTHI I YACTUYHOTO MEPEKPBITHS
CTOKa BOJBI Yepe3 TpyObl OETOHHBIX TEpee30B Ha
Topdonoisax ypounina «byonuk»: A — BHENIHSS CTOPOHA,
b — BHyTpeHHsIs1, puiieraronias K Kpasm TpyObl.

[IuTel cIOCOOCTBOBAIM HOIHATHUIO
YPOBHS T'PYHTOBBIX BOJI Ha
IpUJIEraroIux TEPPUTOPUSIX u
CO3JJaHMI0 JJOCTATOYHOTI'O 3araca BOJIbl
JUTSL TIPOTHBOTIOKAPHBIX MEPOIIPHUSTHHA
(doTo 2) B BojjoEMAaX.

B 2011-2013 rr. npuneratoniue K
noiime TOppsSHUKH ObUIM OOBOJHEHBI
[0 TOCYJapCTBEHHOW IpOrpaMMe, a B
2016 r. Hamu ObUIM HayYaThl pabOTHI MO
yAEepKaHUIO BOJBI B ToiiMe p. J[yOHBI.
Henpto  Hamelr  paboTbl  OBLIO
MOJIEPKATh THAPOJIOTHIECKUN PEKUM
B MecTaX THE3/I0OBaHUS  CEporo
JKypaBiis ®  OOJBIIOTO  TMOJOPIHKA
(Aquila  clanga) wm  obe3omacuTh
TEpPUTOPUIO OT MOXKapoB. B moiime
p. AyOHbl Ha ydacTke OT MocTa Yy
. OctpoB 10 Mocta y 1. OkaéMoBO
OBLTM TIOCTPOEHBI 3EMJISIHBIC J1aMObI
(puc. 1). Jlna pabGoT HCHOJBL30BAICS
oynsmo3ep T-1305.

®oto 2. JlepeBsHHBIM IIUT, YCTAaHOBJIEHHBIH B O€TOHHYIO TpyOy Imepee3ia MEXAy NOJSMHU,

utonb 2002 r. (poto O.C. I'puHUEHKO).
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Hns onpenenenus 3h(HEKTUBHOCTH PEaOMIUTALMU SKOCHCTEM OOBOJHEHHBIX TOP(SIHUKOB B
noiiMe JlyOHbl OblT TpOBENEH aHANU3 JUHAMUKU PACHPEICICHHUS TEPPUTOPHAIBHBIX Map CEPhIX
xypasieir B 2004-2009rr. u 2020r. B mpaBoOepexHOW (0OBOTHEHHOW) W JIEBOOEPEIKHOM
(MaJloHapyIIEHHOM) YacTsaX MONMBL. YUETHI MPOXOIWIM B alpesie, Korja TEPPUTOPUATIbHBIE Maphl
aKTHBHO BOKAJM3UPYIOT B MpEapaccBeTHhIX cymepkax. B 2004-2009 rr. yuérsl B moiime JlyOHBI
npoBoauiuch 1-2 paza, B 2020 r. — 4 pa3za.

VYuéTHple TOYKM OBUIM PACIIONIOKEHBI BJIOJH pycia p. JyOHBI M MO CEBEpHOMY M FOKHOMY
KpasiM 00JIOTHOTO MaccuBa. He Kakaplii TOJ] OBUIO BO3MOXHO MPOBECTH YYETHI CO BCEX TOUCK B
IoiiMe, Tak Kak B IEpHUOJ IaBOJKAa HEKOTOpbIE TOUKHM OKa3blBaJIMCh HeAocTynHbl. He Bcerna
y1aBaJIOCh XOPOUIO PAaCCIIbIIIaTh YHUCOHAIbHBIE AY3Thl KypaBiled M3-3a CHUJIBHOIO BETpa WIH
MTOCTOPOHHUX MPUPOIHBIX 3BYKOB (LIyM BOJIbI C 60OpOBOM MIIOTHHBI, T0JIOCA NTHIL, APOOb ISTIOB).
Pe3ko cokpamjanack BOKanu3alus >KypaBied B JIHM OTKPBITUS BECEHHEH OXOThI, TaK Kak
MIPUCYTCTBHUE JIIOJIEH B YrOJbsIX M CTpenb0a COCTABIAIOT CEphE3HBIN (akTop OecroKoWcTBa IS
ntul. TakuM 00pa3oM, 3a OJIMH CE30H YAAaBaJIOCh YCIBIIIATh HE BCE TEPPUTOPUATIbHBIC MAPhI 1aXe
IIPU MOBTOPHBIX YUETAX C OJJHUX U TEX )K€ TOUEK.

YuuTeiBasg CIOXKHOCTh METOAMKH TE€JIEHTOBAaHUS M CKPBITHOCTh JKYpaBIMHBIX Map H3-3a
OECTOKOICTBA B TIEPHOJI BECEHHEH OXOTHhI, MBI OO0BeAMHWIM gaHHble yuéTtoB 2004-2009 rr.
B 2020 r. BeceHHsis1 0XoTa Obljia 3aKpbITA, NTUIBI AKTUBHO BOKAJIU3UPOBAJIM, IOSTOMY Mbl CUUTAEM,
YTO HaM YyJAaJoCh YCIBIIATh M OMNPEENIUTh MECTOIOJIOKEHHUE BCEX TEPPUTOPHAIIBHBIX IMap
XKypaBiiel B morime J[yOHBI.

He ucxmoueno, uro u B 2004-2009 u B 2020 rT. HEKOTOpHIE Maphl ObUIH MPOJETHBIMH, TEM HE
MEHEE, OHM 3aHUMaJIM MOAXOISAILYI0 Il THE3IO0BAaHUS TEPPUTOPHIO B TEYCHHHM KaK MUHUMYM
6 nueii (B 2020 1.).

Pe3yabTarsl u 00CyK1eHUE

[Tocnennsist mpounctka pycia p. Jyonsr npoxomuna B 1984 r. B aToT ke roa Obuta BHIpHITA
JIOTIOJTHUTENIbHAS KaHaBa uisg cOpoca BoJbl ¢ Topdononeit ypounina «byOnuk» B peky. Kanapy
MpoBenu OJM3KO K OJHOM W3 CTapull, B pe3ylbTaTe Yero ypoBEHb BOJbI B cTapHile CHU3WiIcS. B
1986 r. Mexmy crapulled W KaHaJoM o00pa3oBaiach MPOTOKA, KOTOPYHO MBI TIBITAIUCH
neperopoauTb MBOBbIMU KosibsiMu. K 2001 r. xaHaBa Oblila MOJHOCTHIO NEPEKPHITA IUIOTHHAMHU
0600poB, 3apociia BOJHOM PacTUTENBHOCTHIO M 3aWJIMIIACh, HO CTOK M3 CTapHLbl Mpojospkaics. B
2016 r. Mmexay KaHaJoOM M CcTapullel Oblla IOCTpoeHa aaMm0ba, mepeKphIBIIas 3TOT cTok. B 2018 r.
HIKe ObUIa MocTpoeHa Aam0a, yIep>KHUBarolllas BOJy B KaHaje U MEpeHarpaBUBIIAs CTOK B IOTO-
3amajgHyro 4acTh MOUMBI (puc. 3).

B 2016-2018 rr. 6110 ocTpoeHo emeé 6 n1am6, 4 U3 HUX OTPaHUYUBAIN CTOK U3 cTapull JlyOHbI
(puc. 1, namOb1 Ne 3-6; poto 3, namOb1 Ne 3 u 4).

Emé onna namba mepekpbiBajga OCYHIMTENbHBIN KaHan ¢ Topdomonei ypouumia «OcTpoBy» U
NepeHarnpasisiiia CTok BoJibl B JIo3siHUHCKYTO cTapulty (puc. 1, nam6a Ne 7; dhoTo 4).

ITocnennsis namba meperopakuBana 3TOT KaHall Ommke k pexe yOne (puc. 1; mamba Ne 8).
Mexny namOamu Ne 7 u 8 oOpa3oBascs JIMHEHHBIH BOJOEM C BHICOKMUM YPOBHEM BOJIbI, KOTOPBIH B
HACTOsIIIEE BpeMs MOAJIEPKUBAET YPOBEHb TPYHTOBBIX BOJ B OKPYXKAIOIINX YEPHOOJIBXOBBIX JIECAX
Ha myomaau He meHee 60 ra.

ITo nammm HaOmoneHustM, B 2004-2009 rr. B mpaBoOepexxHoit moitme JlyOHBI (MEXITy
ypouniiamu «byonuk» u «OcTpoB»), rlie B AanbHEHIIeM ObLIO MPOBEIECHO OOBOJHEHHE, M Ha
Ipujerarmmx ¢ cesepa 6onotax B 2000-x 1. o6uTano § TeppUTOpHAIBHBIX Map CEPhIX KypaBJeH.
B neBobepexxnoit noiime JlyOHBI B T€ T0/IbI OBLIO OTMEYEHO TaKke § map (puc. 4).

B 2020 r. panHeyTpeHHHe YU€THI Kypaieil B moitme JlyOHBI TPOBOIMIN € pa3HBIX Touek &, 11,
12 1 13 anpens, npu 3ToM napsl 1-7 ObUIK CIBIIIHEI C pa3HbIX TOYEK (pHC. 4).
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Puc. 3. Cxema pacnosnoxkenus AamM0 Ha roro-3zamnafaHoi ctapuue p. JyOHbI (B KauecTBe MOAJIOKKH
WCTIOJIb30BaH KOCMHUYECKHH CHUMOK C cepBuca «Google Ilmanera 3emis»). VYcroguwie
obosnauenus: 1 — gam0a MEXly KaHaJIOM U cTapulel, 2 — 1aMm0a, epeKphIBIIasi CTOK B KaHABeE.

®oto 3. [TamOb1 Ne 3 u 4, mepekphIBaroiie cTok u3 crapuil B p. yony, 11.04.2020
(oto A.B. Makapoga).
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doro 4. JlTamba Ne 7, mepenamnpasisitomas Boay B crapuny, 23.11.2019 (doro C.B. ITunmumnenko).

Puc. 4. Cxema pa3MenieHus TEpPUTOPUAIBHBIX TIap CEporo ypasis B moiime p. lyoHsl. Vciosnuvie
0003HaueHus: KpPyra — TeppuTOpHaibHble napbl, oTMeueHHble B 2020 T.; TPEYTOJIbHUKH — MECTa,
rje Ob1Tu oT™MedeHb! mapel B 2004-2009 rr.
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Bcero B npaBoGepexxnoit noitme JlyOHBI 0OTMEUEHO 12 TEppUTOPHANIBHBIX Hap CEPhIX KYpaBJie U B
neBoOepexkaoid — 11. IlpuumHON aKTUBHOW BOKAaMW3allMK KYpaBlIed MBI CUYUTAEM CHIDKEHHE
(hakTopa OECIOKONCTBA B CBS3H C 3aKPHITON BECCHHEH OXOTOM U OTCYTCTBHEM JIIOJICH B YTOIbSIX.

VYBenuueHne 4KUCIEHHOCTH THE3J0BOM MOMYJSALUU CEpPOro X ypasis BO Bcel moiime JlyOHBI,
orMeueHHoe B 2020 r., Mbl CBSI3bIBAEM C KIMMATUYECKUMHU H3MEHEHUSIMH, XapaKTEPHBIMM JUIf
10’)KHO-TaexHOW 30Hbl lLlentpanbHoil Poccum (Ky3pmumna, Tpewkun, 2017, 2018). Ounu
CIOCOOCTBYIOT ~ yBEJMUYEHHIO 3a00J1aYMBAaEMOCTH JOJHHHBIX TEPPUTOPHUH, TMOBBIIMICHUIO U
CTa0MJIM3allii  YpOBHsSI OE3HAMOPHBIX TPYHTOBBIX BOJ, MOBBIMIEHUIO MOYBEHHO-IPYHTOBOTO
YBIIQXXKHEHHUS B JIOJIMHAX PeK W Ha BOAOcOOpHBIX Teppuropusx (Kyspmuna u ap., 2011). Bcé ato
CIOCOOCTBYET KaK COXpPaHEHMIO TPAJUMIMOHHBIX MECT THE3/I0BAaHUS CEpPOro JKypamis, Tak U
MOSIBJICHUIO HOBBIX MOJXO/SIIMX /71l THE3/I0BaHUS MepeyBIaXKHEHHBIX TEPPUTOPU.

[loBbllIeHHE ypPOBHS TPYHTOBBIX BOJ YBEIWYWIO IUIOLIA[b YYacTKOB, MPHUTOJHBIX JUIS
THE3/I0BAHUS CEpBIX KypaBiiel Ha o00BOgHEHHOM ctapuue p. JdyOnel. B 2020 r. ormeueHsl
4 TeppuTOopHalIbHBIE TIApbl, KOTOphie He HaOmonanuck B 2000-x rr. [lo HamuM HaOMONEHUSIM, B
2019 r. oOBoAgHEHHAs cTapulla cTaja HCIHOJb30BAaThCS JKYypaBIsIMH U B aBIYCTE-CEHTAOpE Kak
HOYEBOYHAS cTalUs B Iepro1 (GOpMHUPOBAHHS OCEHHETO MUTPAIIMOHHOTO CKOIUICHMUSL.

BriBoabl

1. Xo3siicTBeHHas IesATENbHOCTh cepeAnHbl XX B. IpUBesia K HEOOpaTUMON TpaHCHOpMaliu
BCEX THUIIOB BOJHO-OOJIOTHBIX JKocHcTeM. HaubosplieMy aHTPONOr€HHOMY BO3JAEHCTBUIO
noaBepriuchk TopdsaHble 00y0Ta W peuHble MoauHBL. [Ipobrmembl Jerpaganuyd  OCYIIEHHBIX
TOPQSHUKOB M OKPYXAIOIMIMX UX 30H, Ha KOTOpbIE 3TO OCYIIEHHE BIUSET, MOCTABWIM 3a/laud
0OBOJIHEHMSI U TATTbHEHTIICH IKOJIOTHYECKON peaOMIIUTAIINH.

2. OgHUM U3 BUJIOB-MHJIMKATOPOB COCTOSIHUS BOJHO-OOJOTHBIX IKOCHCTEM SIBIISETCS CEpPbIi
JKYpaBlJlb, TaK KaK THE3/I0BAHHUE 3TOTO BUJA HAXOIUTCS B TECHOM 3aBUCUMOCTH OT TMIPOJIOTMYECKUX
ycinopuii. B 2020 1. B moiime p. JlyOHBI OTMEUEHO YBEJIWYEHUE YHCICHHOCTH THE3JI0BOM
MOMYJSIIUK.  DTOMY CHOCOOCTBYIOT ~KIMMAaTUYEeCKHE HW3MEHEHMs, B pe3ylbTare KOTOPBIX
YBEJIMYUBAETCS 3a00JIa4MBAEMOCTh JIOJIMHHBIX TEPPUTOPHI U TMOBBIIIACTCS U CTAOMIM3UPYETCS
YpOBEHb O€3HANIOPHBIX TPYHTOBBIX BOJI.

3. TlosiBneHWe TeppUTOPUATIBHBIX IAp CEPOTO KYypaBjs B THE3JOBOM MEpUOJ U HOUYEBOUHBIX
CTallMii B OCEHHUH MepHoj Ha 0OBOJHEHHOM Yy4acTKe MOWMEHHBIX OOJIOT, T/ie KYpaBJid paHee He
OTMEYAIIUCh, yKa3bIBaeT HAa 3((EKTUBHOCTh MPUHATHIX MEpP IO yIAEpKaHUIO BOAbI B CTAPUYHBIX
03épax p. lyOHbI myTEM CTPOUTENHCTBA AaMO.

4. V3ydyeHne AMHAMUKHU pacOpeleieHusi TEPPUTOPUANbHBIX AP CEPBIX JKypaBlied B BOJHO-
0070THBIX NaHAmadTax IaéT BO3MOXKHOCThH JENaTh BBIBOJABI 00 M3MEHEHUSX YCIOBHM Cpeibl U
MIPOTHO3UPOBATh U3MEHEHUS COCTaBa >KUBOTHOTO HACETCHUS ISl PEeIIeHUs MPOOIeMbl YIIpaBICHUS
BOJTHO-0OJIOTHBIMH SKOCUCTEMAMH ISl COXpaHEHHs UX OMOpa3HOOOpa3us.

brazooapnocmu. ABTOpPBI OmaronapsT CBOMX KOJUJIET M Jpy3ed, NPUHSABIIMX YdacTue B
BeceHHMX Yyu€rax kypaBied B 2020r.. E.A. Axaroa, C.A. [pumoka, /[I.b. Koabiosga,
A.B. Maxkapoga, B.O. Mokuesckoro, H.B. Mokuesckyto, A.B. Cesproruna, A.B. Illep6akosa.
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Most of the bogs and peatlands of the Moscow Region have been fully transformed by agricultural
activities that peaked in the 1920s-1980s. It heavily impacted the river valleys, where the river beds
were regulated to ensure the discharge of surplus water from the drainage systems. Due to problems of
degradation in the drained peat bogs and the adjacent territories affected by this drainage, rewetting
and further ecological rehabilitation has been performed in this territory. This task is important for fire
prevention in the reeds and peat bogs, preventing further release of greenhouse gases from drained
peat bogs and the conservation of biodiversity especially in the protected areas and the surrounding
drained peat bogs that are subjects to increased carbon release and fires.

Our studies were carried out in the Taldom Urban District of the Moscow Region from 2001-2020 in
the Dubna bog massif. During this period the projects to keep water in the disturbed areas of the
Dubna floodplain were implemented there. The projects were financed by the Manfred Hermsen
Foundation (Germany).

The Common Crane is one of the indicator species of the state of wetland ecosystems, because it nests
depends on wet habitat conditions. During 2020 in the Dubna floodplain we registered an increase in
the number of its breeding population due to the climate changes that cause an increased bogging in
the valley territories and the growth and stabilization of the free-flow groundwater level.

The occurrences of territorial pairs of the Common Crane during their nesting period and roosting
stations during the autumn in flooded areas of the floodplain bogs, with no previous records, indicates
that building of the dams to keep water in the oxbow lakes of the Dubna River was an effective
measure.

By studying the distribution of Common Crane’s territorial pairs throughout the wetland landscapes,
we can draw conclusions about environmental changes and predict changes in the species composition
of animal population to solve management problems of wetland ecosystems for preservation of their

! The study was carried out according to the Research Project of the Water Problems Institute of the Russian Academy
of Sciences for 2018-2021 “Modeling and Forecasting of the Restoration Processes of the Waters and Ecosystems
Quality Under Various Scenarios of Climate Change and Anthropogenic Activities” No. 0147-2018-0002), state
registration No. AAAA-A18-118022090104-8.
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The Moscow Region is part of the Russian Federation with a high importnace for nature,
especially bogs. The bogs are unique landscapes that have developed in a uniform way for
millenniums. The coevolution of bog communities has produced a highly specific species
composition of plants, animals and fungi, some of which can be found only in these bogs. The
rewetted territories are ecologically close to the bogs and are difficult to study separately from them.

The agricultural activities cause permanent transformations in all types of wetland ecosystems.
The river valleys are most affected, experiencing the pressure of almost the entire agricultural
complex (Grinchenko, 2005a; Kuzmina, Treshkin, 2010). The anthropogenic impact affects other
types of wetland landscapes as well, such as lakes and lakeside lowlands, overgrowing and
waterlogged meadows, riverside bogged shrubs and bogged forest areas in the fields. When these
eocsystems disappear, it reduces the habitat range for a number of animal species (Nikolaev, 2000).
Many of the slightly disturbed wetland habitats are declared specially protected areas. Under modern
conditions they are highly important for the preservation of biological diversity, especially in such
developed and populated regions as the Moscow Region (Grinchenko, 2005b).

In the Moscow Region a thorough development of bogs and bogged territories took place
during 1920s-1980s, when due to the peat cutting, road construction, agricultural development of
new areas and improvement of forest productivity in the bogs (Photo 1) led to the complete
drainage of most of the large peat bogs.

Photo 1. Drainage channel in the Dubna bog massif, May, 1980 (photo by V.A. Zubakin).

Some decades later the agricultural activities stopped in the exhausted or partially exhausted
peat bogs, but the reclamation in most of those territories was not carried out. Before this
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inefficiently drained lands had been abandoned, due to the difficulties and unprofitability of
agriculture and forestry. The drainage of peat bogs affected neighboring wetlands as well. The river
valleys were heavily impacted by the regulation and channelization of the river beds.

In 2002 and 2010 many of these territories were subject to major grass and peat fires. To reduce
the fire hazard of these peatlands and to stop the further emission of greenhouse gases (GHG), the
rewetting of these areas became necessary (Russian Federation Water Code, 2006).

Western Europe has been using various methods of rewetting peat bogs for many years. This
study aims to restore bog vegetation that helps to accumulate peat and to re-establish and maintain
the hydrological regime. In the rewetted peat bogs the main functions of the bog ecosystem begin to
be restored again, reducing the danger of peat fires decreases, and preventing GHG been released
(Minaeva, Sirin, 2011).

In Russia the first rewetting projects for the disturbed and fire hazardous peat bogs were
implemented in specially protected areas and surroundings, where peat fires could seriously damage
the natural bogs and the habitats of rare plant and animal species. The main task was to reduce the
area and frequency of such fires. The works were carried out in the “Meshchyora” National Park
(Zaderenko, 2004; Sirin et al., 2011), in the territory of a wetland area “Kama-Bakaldinskaya Group
of Bogs” of international importance (Bakka et al., 2004), in the north of the Moscow Region, near
the “Crane Land” State Nature Reserve (Grinchenko, 2005a, b, 2006, 2007; Grinchenko et al.,
2017; Kamennova, Minaeva, 2018).

In the “Crane Land” reserve the first severe peat fire occurred in June 2000, on the site of peat
cutting, near the bogs of the reserve, where a bunch of excavated roots caught fire. About 4 hectares
of sphagnum bogs of the reserve were destroyed by the smoldering fire.

In the following years arson that caused dry grass to burn along the road and on the unmown
meadows in the drained peat sites became regular. Due to the lack of water for extinguishing, the
decision was made to cut off the drainage ditches in the peat bog and create reservoirs for water
intake.

In 2001 the first project was implemented to keep water in the drainage system of the “Bublik”
area (Dubna bog massif, “Severnoye” peat deposit), financed by the Manfred Hermsen Foundation
(Germany).

A few years later arson happened in the reeds of the Dubna floodplain as well. A decision was
made to retain water in the floodplain reeds, so the dams were built to block and reduce the flow
from the oxbow lakes into the Dubna River bed and the channels, used for draining the bogs (Fig.
1). The project was supported by the Manfred Hermsen Foundation and NABU — Naturschutzbund
Deutschland (Germany).

This was followed in 2011 by the implementation of a state program to flood the peat bogs in
the Moscow region, in an area of 74 thousand ha. Around the “Crane Land” Nature Reserve the two
sites (“Bublik” and “Ostrov”) of 750 hectares in total were flooded (Fig. 1).

In 2020 the state nature park “Crane Country” of regional importance was projected in the north
of the Moscow Region. Its territory included the parts of flooded peat bogs, which will no longer be
part of agricultural land use in the future. Therefore, we have two new tasks to attend to. The first one
is long-term monitoring of species, ecosystem and landscape diversity, as well as the distribution of
rare species in the flooded floodplain. The second is predicting the development of floodplain
ecosystems and the potential for the conservation of its valuable fauna and flora.

The wetland ecosystems are complex and vary in terms of bird habitats, depending on
hydrological and soil conditions. Many species are sensitive to any changes in these conditions; and
can act as biological indicators to help us better determine the way the species community reacts to
natural and anthropogenic impacts.

The ecological diversity of the nesting birds of wetlands can indicate both the ecological state
of each area and its value for conservation. For example, in the Moscow Region the presence of the
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Common Crane (Grus grus) proves the value of the local wetland ecosystems for conservation. The
constant moisture content, mosaic landscape and high biodiversity are common in all of their
nesting sites (Grinchenko, 2010; Kisileva, 2017).

Fig. 1. Scheme of flooding areas and dams locations in the Dubna floodplain (the Google.Earth
image is used as a background). Legend: 1 — the dam between the southwestern channel and the
oxbow; 2 — the dam that blocks the flow from the channel; 3, 4 — the dams that block the flow from
the oxbow; 5, 6 — the dams that block the flow from Lozynino oxbow; 7, 8 — the dams that block the
northeastern channel flow.

An important criterion that marks the importance of a habitat is the proportion of nesting
species from the Red List of the Russian Federation and the Moscow Region. The largest
proportion of such species was registered in a complex of “high bogs and oligotrophic lakes” —
66.7%, and in the floodplain landscapes — 44.4% (including meadows, lowland bogs, bottom-land
forests) (Flint, Mischenko, 1990). The latter type of landscape is very common in the Dubna
floodplain, where we have been carrying out our long-term researches.

Materials and Methods

The drainage of the Dubna bog massif started about 100 years ago (Grinchenko et al., 2017,
2020). The main task of the hydrotechnical amelioration, including the regulation of the river bed,
that took place in the Dubna floodplain in 1928-1929, was to accelerate the passage of high water
levels. After that the periods of high water levels decreased by about a month, and they started to
come to their end in late April — early May, while many parts of the floodplain were not flooded at
all (Pchelkin, 2003). The drainage effect of the Dubna river bed restructured the floodplain
vegetation cover, the area of black alder forests increased, and the swampy peat accumulation
turned into the forest-swamp (Svadkovsky, 1936).

The directed transformation of the Dubna lowland landscapes reached its peak in the late 1960s.
By that time most of the bogs were drained and a significant part of the bogged forests in the Dubna
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valley was destroyed, from Konstantinovo village to Sushchyovo village. However, these swamp
forests are the nesting site of the Common Crane.

It is known that from 1958 to 1978 a decrease of the bogs area by 1.6 times in the center of
European Russia caused a twofold decline in the number of cranes (Markin, Priklonsky, 1995).
An analysis of the cartographic data for the periods before and after the amelioration of the Dubna
lowland allows us to conclude that the number of breeding Common Cranes could have decreased
there by more than 4 times (Grinchenko, 2011).

Today the Common Crane is on the list of species that require special protection measures for
their habitats in Europe (Informative and Analytical Materials ..., 2008), and on the Red Lists of 39
out of 55 areas of the Russian Federation that are located in the European part of the country.

In the Moscow Region the habitats of Common Cranes are preserved in 16 specially protected
areas of regional significance and in the “Zavidovo” State Complex. Their breeding population is
considered to consist of 110-150 pairs in total (The Red List ..., 2018). About a 1/3 of it is
concentrated in the north of the Moscow Region, in the Dubna lowland and its surroundings
(Grinchenko et al., 2009), where the first nature reserve “Crane Land” was created in 1979, and a
further whole complex of specially protected areas, in which the wetland ecosystems are preserved
to date. In the 1980s the Nature Protection Squad (Druzhina) of the Biological Faculty of M.V.
Lomonosov Moscow State University began its studies on the distribution and abundance of
Common Cranes, using the direction-finding method (Markin, 1978; Zubakin et al., 1982). Since
2001 these studies have been carried out every year on 1-2 model sites (Kostolyginskoe Bog,
Kunilovskoe Bog, Right Bank of the Dubna Floodplain, Left Bank of the Dubna Floodplain, etc.),
as well as on new territories, where, according to our summer observations and some survey data,
the cranes have been nesting (Grinchenko et al., 2009).

Among the model sites the “Right Bank of the Dubna Floodplain” stands out as the most
disturbed area. It is exposed to draining of the deepened and straightened Dubna River; next to a
drained peat bog named “Bublik” located nearby (Grinchenko et al., 2020).

The first project to restore the hydrological regime of the drained peat bogs around the
floodplain was developed by the Taldomsky Hunting Entity in 2001. With the usage of removable
round wooden shields (with a drain in their upper parts) installed in the concrete pipes across the
ditches (Fig. 2), a system was created to seasonally control the water level in the ditches.

— = The shields helped to raise the
groundwater level and waterlog the
peatland  and prevent wild fires
(Photo 2). In 2011-2013 the peat bogs
around the floodplain were flooded as
part of the State Program. In 2016 we
started a process of water retention in
the Dubna floodplain. The aim of that
work was to support the hydrological
regime in the areas where Common
Crane and Spotted Eagle Aquila
clanga  were  nesting, prevent
GHG being released and protect the

. . . ) territory from the fires. Between the
Fig. 2. Wooden shields for a partial blocking of the bridge near Ostrov village and the

water flow in concrete pipes of the peat fields across bridge near Okayomovo village the
the “Bublik” area: A — outer side, b — inner side that earth fill dams were built with a usage
adjoins the tube edges. of a T-130B Bulldozer (Fig. 1).

To determine the efficiency of the ecosystems rehabilitation in the flooded peat bogs of the
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Dubna floodplain, in 2004-2009 and 2020 we carried a survey of breeding pairs of Common Cranes
on the right (flooded) bank of the floodplain and the left (slightly disturbed) one. The censuses took
place in April, when the pairs were actively vocalizing in the dawn. We performed 1-2 surveys in
2004-2009, and 4 in 2020.

The sites for our surveys were located along the Dubna River and the northern and southern
boundaries of the bog plateau. Some of those sites were not available yearly due to the high water
levels. Sometimes the strong wind or interfering natural sounds (such as water from the beaver dam,
bird voices, woodpeckers) made it impossible to hear the cranes’ duets. On the days of spring hunting,
their vocalization reduced sharply due to the shooting and disturbance. Therefore, we were not able to
hear all territorial pairs during one season, even when carrying out extra surveys on the same sites.

! *‘ 1

Photo 2. A wooden shield in a concrete pipe across the fields, June 2002
(photo by O.S. Grinchenko).

Considering the difficulty of direction-finding method and the birds’ secrecy due to disturbance
caused by spring hunting, we combined the data for the period from 2004 to 2009. The season of
spring hunting did not take place in 2020, which allowed us a more comprehensive survey of all
territorial pairs Common Cranes in the Dubna floodplain.

We assume that some pairs in 2004-2009 and 2020 were migratory. However, they occupied an
area suitable for nesting for at least 6 days in 2020.

Results and Discussion

The last cleaning of the Dubna river bed took place in 1984. It was the same year when an
additional ditch was dug for draining adjacent peat fields at “Bublik” into the river. The ditch was
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created close to one of the oxbows, which resulted in a drop of the oxbow water level. In 1986 a duct
was formed between the oxbow and the channel, which we tried to block with poles made of willow.
By 2001 the ditch was entirely blocked by beaver dams, overgrown with aquatic vegetation and silted
up, but the flow from the oxbow did not stop. In 2016 a dam to block that flow was built between the
channel and the oxbow. In 2018 another dam was built below to keep the water in the channel and
rerouting its flow into the southwestern part of the floodplain (Fig. 3).

Fig. 3. Scheme of dam locations in the southwest of the Dubna oxbow (the Google.Earth image is
used as a background). Legend: 1 — dam between the channel and oxbow, 2 — dam blocking ditch
flow.

Six more dams were constructed in 2016-2018; four of them were restricting the flow from the
Dubna oxbows (Fig. 1, dams No. 3-6; Photo 3, dams No. 3 and 4).

One more dam was blocking the drainage channel from the peat bog of the “Ostrov” area and
rerouting the flow into the Lozynino oxbow (fig. 1, dam No. 7; photo 4).

The last dam was blocking this channel closer up to the Dubna River (Fig. 1; dam No. 8).
Between the dams No. 7 and No. 8, a linear reservoir has formed with a high water level. These
days it maintains the groundwater level in the surrounding black alder forests in the area of
60 hectares.

According to our observations, in 2004-2009 there were 8 territorial pairs of common cranes on
the right bank of the Dubna floodplain (between “Bublik” and “Ostrov”) which was flooded later,
and in the adjacent northern bogs in the 2000s. Eight more 8 pairs were found on the left bank
during the same period (Fig. 4).

In 2020 we carried out the early morning census of cranes on various sites in the Dubna
floodplain on the 8", 11" 12" and 13" of April; the pairs No. 1-7 were heard from different sites
(Fig. 4). In total, the 12 territorial pairs of common cranes were registered on the right bank of the
Dubna floodplain, and 11 of them were registered on the left bank. We assume that the reason for
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the cranes’ active vocalization was a decrease of disturbance factors due to closed spring hunting
and the absence of people.

Oxbow la

Photo 3. Dams No. 3 and 4 that cut off the water flow from the oxbows into the Dubna River,
4/11/2020 (photo by A.V. Makarov).

Photo 4. Dam No. 7 that redirects water into the oxbow, 11/23/2019 (photo by S.V. Pilipenko).
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Fig. 4. Locations of the territorial pairs of Common Cranes in the Dubna floodplain. Legend: red
circles — territorial pairs that were registered in 2020, yellow triangles — locations of pairs in 2004-
2009.

The growing number of the breeding population in the Dubna floodplain in 2020 could be not
only due to our rewetting activities, but also dut to the climate changes that are common for the
southern taiga zone of Central Russia (Kuzmina, Treshkin, 2017, 2018). These changes cause an
increase of bogging in the valley territories, an increase and stabilization of the free-flow groundwater
level, and an increase of soil moisture level in the river valleys and catchment areas (Kuzmina et al.,
2011). All of the above helps to preserve the traditional nesting areas of the common cranes, and
causes the new waterlogged territories, suitable for their nesting, to appear.

The groundwater level rise has increased the area of habitats in the flooded Dubna oxbow area
suitable for the Common Crane nesting. In 2020 four new territories were recorded. According to
our observations in 2019, the cranes began to use the flooded oxbow lake in August-September as a
roosting place, while forming their autumn migration flock.

Conclusions

1. Agricultural activities in the middle of the XX century caused permanent changes in every
type of wetland ecosystems. Peat bogs and river valleys were affected the most by this
anthropogenic impact. Due to the degradation of drained peat bogs and the adjacent affected areas,
the flooding and further ecological rehabilitation has been performed in this area.

2. One of the indicator species for the state of wetland ecosystems is the Common Crane,
because these birds require wet conditions for nesting. In 2020 in the Dubna River floodplain the
increase of The Common Cranes population was observed, which is partially due to climate change
favouring bog formation of the valley areas, as well as the water level rise through our
interventions.

3. Territorial pairs of the common crane were noted during the nesting period and roosting
stations in the autumn in the rewetted area of the floodplain bogs, where these birds have not been
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registered before It indicates that the construction of dams to keep water in the oxbow lakes of the
Dubna River was an effective measure.

4. By studying the dynamics of distribution of the territorial pairs throughout the wetland
landscapes, we can make conclusions about environmental changes and predict changes in the
species composition of animal communities to solve management problems of wetland ecosystems
for the conservation of their biodiversity.
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