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HHCTUTYT 3KOJIOTHH 'OPHBIX TEPPUTOPHUU KEHI] PAH

dopmupoBanue 0a3bl JTaHHBIX MO OMOJOTHUYECKUM OOBEKTaM TOPHBIX TEPPUTOPUI
MpeaycMaTpUBaET HaJW4Ue YHOPSJOUYEHHOM CHCTEMbl TMPUPOJIHBIX TEPPUTOPUATBHBIX
KoMmIulekcoB. HeoOxoaumocTh cOOMIOAEHUST 3TOrO YCJIOBHS OCOOEHHO BEJIMKa B TEX
pervoHax, rje napamerpbl OMOThI 3aKOHOMEPHO MEHSIIOTCS BO BCEX TPEX HU3MEPEHUSIX
MPOCTPAaHCTBA B 3aBUCUMOCTH OT Ouosiorudeckoro 3¢¢exkra B3auUMOACHCTBUS Top U
CMEXHBIX paBHUH, ()aKTOPOB 30HAJLHOCTH HA paBHUHE U MOSICHOCTH B ropax [ 1-4]. Hemano
OCHOBAaHMW MOJarathb, 4TO MHTErpauus 3TUX (DAKTOPOB MPOXOJMUT Ha Pa3HBIX YPOBHSIX,
oTpaxas oOuiereorpaduyeckue MU pPEruoHaIbHO-JIOKAJIbHbIE YCIOBUS (POPMUPOBAHUS
OMOTHI Kaxxa0¥ ropHoil obOnmactu. COOTBETCTBEHHO, KOJOBasi CHCTEMa arperupoBaHHBIX
0a30BBIX E€IUHUIl BBICOTHO-MOSICHOM CTPYKTYpbl TOPHBIX JaHAIIA(PTOB AOHKHA OBITH
MHOT'OYPOBHEBOM.

B mnactosmeit pabore JaHa  TOMbBITKA  CHUCTEMAaTH3UPOBATh  MPUPOHBIE
TeppUTOpHalIbHbIE KOMIUIEKChl KaBka3a M 000CHOBAaTh MPUHIMIIBI KOAUPOBAHUS Pa3HBIX
YpOBHEH MHTErpallid 3TUX MPUPOJHBIX KOMILIEKCOB. B KkauecTBe OMOMHAMKATOPOB
mubdepenunanuu Tepputopud U OuoThl KaBkaza HCHOJIB30BaHbl MJIIEKOIMUTAIOIINE,
JaHHBIE 110 KOTOPHIM HAKAIUIMBAIOTCS O0Jee YeThIpeX ACCATUICTUN.

[Tonoxenus, o6CyKaaeMble HUKE, aBTOPhI pacCMaTPUBAIOT KaK ONPEACIICHHbIN 3Tarl
pa3BUTHs OPUTMHAIBHOM KOHUENUMU O OuosorudeckoM 3(¢exre BBICOTHO-TOSICHOM
CTPYKTYpbl TOpHBIX 3KocucTeM [1, 2, 5]. Mbl yOexeHbl B TOM, YTO METOJMYECKHE U

MCTOOOJOI'MYCCKHUC BO3MOXHOCTHU ITOU KOHICTIOUHA CTOJIb 3HAYUTCIIBHBI, YTO MOI'YT OBITH
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TJI0JIOTBOPHO UCIIOIB30BaHbI B PA3IMUHBIX 00JIACTSIX TEOPETUUYECKOTO €CTECTBO3HAHUS U
MPAKTUKU TOPHOTO MPUPOIOTIOIB30BAHHUS.

Kak u3BecTHO, T1OCTOSIHMEM IIKOJIBHBIX Y4eOHUKOB cTaio yueHue B.B. Jlokydaesa o
IIMPOTHOM 30HAJIBHOCTH M BBICOTHOM IMOSCHOCTH. DTO YYEHHME B CBOE BpEeMsl CTallo
napagurMoil BceX Hayk o 3emJjie, U B HAIlM JHA OHO OYIUT MBICIU IIMPOKOTO Kpyra
uccieaoBareneit [6].

Pe3ynbTaThl BeKoBOro nepuoja pa3padborku yueHnus B.B. JlokydaeBa oqHO3HAYHBI —
JI0Ka3aHO, YTO BCE OUOJIOTUYECKHE OOBEKTHI UyTKO PEarupyroT Ha ITUPOTHBIN U BHICOTHBIN
TPaIMCHT JKOJOTHYECKUX YCIOBUM, CIYXKaT ABMXKYIIUM (HaKTOPpOM OHUOJOTHUECKON
sBostonM. [lputom, 3aTparuBaercs B 3TOM IPoIecCe OT OMOJOTUUECKUX MaKpPOMOJIEKYJ
710 PKOCHUCTEM, COITPOBOXKIAETCSI T€HO-, (DEHO- U IIEHOTUYECKUMHU U3MEHECHHUSIMU, BBICTYTIAET
B KauecTBe MOIIHOTO MexaHu3Ma (QOpMHUPOBaHHUS OHUOJOTUYECKOTO pa3HOOOpasusi.
Pa3nooOpasue, 06e3 yuera KOTOPOTO HEBO3MOXKHO IMOHATH CIHEHUPUKY OHOTUUYECKOTO
MOKPOBA Kak paBHUH, Tak U rop KaBkasa — cpejpl >KU3HU YEI0BEKa.

Bboio 661 ommOKoM mojaraThk, YTO B 3TOM Hay4dHOU mpolaeMe yxe oOecreueH npeaen
MO3HAHUS KaK OOIIUX, TaK U JIOKAITbHO-PETHOHAJIbHBIX 3aKOHOMEPHOCTEH (popMHUpOoBaHUs
KUBOT'O U OMOKOCHOTO TTIOKPOBa TOPHBIX Tepputopuid. CkazaHHOE CIIPaBEIJIMBO BO MHOTHUX
acriekTax (opMHpOBaHUS OWUOJIOTHYECKOTO pPa3HOOOpa3us B TOpax Ha OCHOBE
B3aUMOJICHCTBUS DKOJOTUUECKUX (PAKTOPOB 30HAIBHOCTU U TMOSCHOCTU. DTOT ACIEKT
W3yUYe€H MEHEee BCEro, ecliu He cKaszaTh Oosblnero. Peusr wumger, mo cyTd, O HOBOM
MUPOTIOHUMAHUM U MUPOOIIYIICHUH MIPUPOJBI B TOpax B MEPUO 000CTPEHUS OTHOILICHUS
YeJI0BEKa 1 AKOJIOTUUECKON CPEeIbl.

N3 sToro Gombiioro kpyra mpo6iemM HaMm XOTEJNOCh BBIJCIUTh OJHY, OXBAaThIBAIOIIYIO
TaKue BOIPOCHI, KaK pa3paboTka Ha3BaHWM M KiIaccu(UKaIUs YPOBHEH HWHTErpaluu
OMOKOMIIJIEKCOB TOPHBIX W CMEXHBIX C HUMU PaBHUHHBIX TEPPUTOPHUH, IMOITOTOBKA
KOJIOBOM CHCTEMBI, HEOOXOIUMOM /ISl CO3/IaHMsI KOMIIBIOTEpHOU 0a3bl naHHbIX. [Ipexe
YeM MEeperTH K PacCMOTPEHUIO ATOM 3aJayu, HAIOMHUM HEKOTOPhIC, Ha HaIll B3IJIS,
00111eU3BECTHBIC, HO B)KHBIE TTOJIOKCHHS B HAYKeE.

ITepBoe otHOCHUTCS K (hrstocodekoit Mbiciau B.B. JlokydaeBa o ToM, 4TO OpraHu3amus
BCEU MPUPOBI U €€ OTIAEIbHBIX IPUPOIHBIX TEPPUTOPHATBHBIX KOMIUIIEKCOB (3KOCHCTEMBI,

6I/IOFCOHCHO3BI u le) HOCSIT CUCTEMHBIN XapaKkTep, OTBCUYAIOT BCEM Tp€6OBaHI/I$IM, KOTOPBIC



NpeabABISIOTCS K cucteme. OHaKO ee 3aKOHOMEPHOCTH, B TOM YHCJI€ POCTPAHCTBEHHOU
U BPEMEHHOW €€ OpraHu3allH, MOTYT OBbIThb MO3HAHbI JUIIb MPU TITYOOKOM HM3yYEeHUU
OTIPEJICTICHHOI0, OTAEJNbHO B3ATOIO0 KOMIIOHEHTa. B Hamiem ciaydae B poOJIM TaKOBOT'O
MCIOJIb30BaHbl MJIEKOMTUTAIOIINE — BBICOKOUYBCTBUTEIbHBIE 3JIEMEHTHI )KUBOU MPUPOIbI.

CrnipaBeJIMBOCTH pajid OTMETHUM, YTO 3Ty K€ MBICIb BbICKa3biBal emle A. 'ym00abAT,
HO ee y3akoHul B.B. JlokydaeB, u riry0OKo pa3BWIIM €r0 YUYCHUKHU U TOCIe0BaTeNd, TaKue
kak B.U. Bepuanckuii, JI.C. bepr, B.H. Cykaues u Jp.

[locnenyronme aABa MOJOKEHUS, Ha KOTOPBIX XOTENOCh CPOKYCHPOBATH BHUMAaHMUE,
HOCSIT YUCTO PErvuoHajbHbIN Xapaktep. OHM OTHOCATCS K TepuodayHe W JaHAmaQTHON
ctpykrype KaBkaza. Cneunduka ux takoBa, uro Tepputopusi KaBkaza MOMXKET CIIyKUTh
yIOOHOW M HE3aMEHUMOM TOpHON MOJENbI0 I pa3paboTku Ouosoruyeckoro sddexra
BBICOTHO-TIOSICHOM CTPYKTYpbI TOpHBIX JIaHAmadToB. [lonbiTaeMcs 060CHOBATh HACKOJIBKO
00BEKTUBHO TaKOE€ MHEHHE.

Kak u3BectHo, noa KaBkazoMm moHMMaeTcs rOpHasi CTpaHa ¢ KoopauHatamu ot 39° 1o
47°c.u1. u 35,5°-55° B.11., KOTOpas mpocTupaercs Ha ceep 10 Kyma-MaHbIUCKOI BIIaWHBI,
Ha 3amnaj — 10 A30BcKkoro u YepHoro Mopeii, Ha BOCTOK — /10 TOCYJapCTBEHHOMN TrpaHUIIbI
CHI' ¢ Typuueit u Hpanom, a Takxke mnoOepexbs Kacnuiickoro mops. Ee mnomans
coctaBiseT 0Kojio 440 Teic. kM?. Byayunm Ha ceBEpHOM MOJIyIIApHHU, reorpaduueckoe
nosioxkeHre KaBkaza OoJibliie 10KHOE, YEM CEBEPHOE, UYTO CTHUMYJIUpPYET (HOpMHUpPOBAaHUE
OMOJIOTUYECKOTO pa3HOOOpa3us B ropax U Ha paBHUHE.

[lonoXUTENbHYIO POJIb B IJIaHE YBEJIMYEHUS OMOpPa3HOOOpa3usi WUrparoT TaKKe
MopdocTpykTypHble ocobeHHocTn KaBkaza. B wacTHocTH, ropHble XpeOThl, 00sanas
3HAYUTEIBHOU MPOTSIKEHHOCTHIO, OPUEHTUPOBAHBI B CEBEPO-3alaJHOM HANpPABICHUH U
nepeceKaroT psiji IUPOTHBIX 30H. COOTBETCTBEHHO, PA3JINYHBIE CEKTOPAIbHBIE OTPE3KHU rOp
OKa3bIBAIOTCSI B HECXOJHBIX JIAHJIIA(PTHBIX YCIOBHUSX pPABHUHBL, YTO OIpEIENseT
KOHTPACTHOCTb pacuwieHeHus: OuoTudeckoro mnokpoBa Kakazckoro mnepemieiika. Ona
YCUJIUBAETCS HAJTMYKUEM MOIIHBIX KJIMMATOPa3/1esI0B Ha yTH KOHTUHEHTAJIbHBIX K MOPCKUX
nepeHocoB. Takumu sBisitoress Cypamckuit xpeber Mexnay Komxunackoit m Kypa-
ApakcUHCKOW HU3MEHHOCTAMH, CTaBpOMOJIbCKAash BO3BBIINICHHOCTh MEXKAY 3amagHbiM U
Bocrounsim [IpenkaBkazbem, Anauiickuii xpebeT Ha pyoeke BHyTpenHero Jlarectana u

Oaccelina peku Tepek u ap.



Oporpaduueckue ocobeHHOCTH U oOmiereorpadguyeckue (GakTopbl 00YCIOBWIH
noynokeHre KaBkaza Ha CTbIKE [JBYX KJIMMaTHYECKUX TMOSCOB (YMEPEHHOTO U
CyOTpONHUYECKOro) U JIBYX CEKTOPOB 30HAJbHOCTH (OKpailHO-MaTepUKOBOIO U
BHyTpUMaTepukoBoro). CylecTBEHEH M TOT (pakT, 4To ropHele XpeOThl bosbmioro u
Manoro KaBkaza Ha 3HAYUTENBHOM HX MPOTSIKEHUU JOCTUTAIOT BBICOTHI, KOTOpas
HeoOxonuMa Jisi pOPMUPOBAHUS TTOJTHOTO WIIM MOYTH MOJHOT'O CIIEKTPa BHICOTHBIX MOSCOB
(OT cMexHOI paBHUHHOMU 30HBI 10 CYOHHMBAJILHOTO U HUBAJIBLHOTO TIOSICOB).

[Ipu m3ydyenun KaBkaza kak 3KOJIOr0-3BOJIIOIMOHHOTO MPOCTPAHCTBA HEOOXOIUMO
YUUTHIBaTh CaMOOBITHOCTh W CIOXKHOCTb HcTOpUHM GopmupoBanusa JanamadprtoB. C
OTIpeJICTICHHBIMU €€ BEXaMU CBSI3aHbl OCHOBHBIE UE€PThl OMOTHI peruoHa. Tak, KOpHU MHOTHUX
KaBKa3CKUX MaJCOIHIEMHUKOB YXOIAT K pyOexaM MajeoreHa U HeOreHa, Korja Ha MecTe
bonbmoro KaBkaza ObL1 OCTPOB € TPONUYECKON PACTUTENBLHOCTHIO. B KOHIIE TpeTUUHOTO
nepuoja, Korjga IMPOMCXOIUII0O MOIIHOE TropooOpa3oBaHME, MOXOJOJAaHHME KiIuMaTa U
nosiBJicHHe cyxonyTHou cBaA3u KaBkaza c IlepenHeid A3zuei, HadaloCh YBEIMYECHUE
HKOJIOTO-T€HETUYECKOTO pa3HO00pa3us 3a CUeT MepeIHea3naTCKUX HaroOpHbIX KCepOPUIIoB,
CpellHea3uaTCKUX MYCThIHHBIX BUJIOB, a TAKXKE MPEACTABUTENECH MIMPOKOIUCTBEHHBIX JIECOB
EBpomnbl. 3acenenue I[IpenkaBkasps npeacraBuressiMu creneid Boctounoit EBporbl, kak u
CpellHea3uaTCKUMU MYCTHIHHBIMU BHJIAMH, CEBEPHBIM IyTEM HCKIIOYaIOCh MaHBIUCKUM
npoiauBoM. JlnutenbHOoe Bpemsi 3TOT Oapbep COXpaHsyICsi W BO BpeMs OOJbIIMX
yeTBepTUUYHbIX oJeaeHeHuil CeepHoit [laneapkTuku M OKa3zajics HEMPEOJOJUMbIM IS
psifa TaeKHBIX U TYHJIPOBBIX BUJIOB, OYJy4d OTTECHEHHBIMHU MOIIHBIMU JIEAHUKAMU Ha FOT
no 48-it mapamenu c.au. VX oTcyTcTBHE B HAcTOfIlee BpeMsi CUUTAETCS HE MEHee
XapakTepHoU yepToi 6noThl KaBkasa, yem ee majaeodHaeMU3M.

PyOexx TpeTHYHOro M 4YeTBEPTUYHOTO NEPHOJIOB — BaXKHEHIIas Bexa B Pa3BUTHUU
HKOJIOT0-3BOJIIOIMOHHOrO npocTtpancTBa KaBkasckoro mepemneiika. B pe3ynbrate HOBBIX
ropoo0pa3zoBaTeNIbHBIX MPOIECCOB, OMONOKeHUs penbeda KaBkasza u 3akaBkasbsi rpaiueHT
BBICOTBI MecTHOCTH yBenuuwics Ha 1500-2500 M. 3To cOmpoBOXKIAIOCH MOXOJIOIAHUEM
KJIMMata M pPa3BUTUEM TOPHOTO oOJeAeHeHUs. MeXJIeTHUKOBbIE TEPUOIbl OTIUYAIUCH
KCEepOTEepMHUUYECKUM KJIMMAaToM. Bech 3TOT mpoiiecc otpasuwica Ha (uope u dayHe, Ha
CTPYKTYpE U pa3MElIeHUN PACTUTEIbHO-)KUBOTHBIX KOMIIJIEKCOB, HA UX TEPPUTOPHUATIBHON

OpraHu3aluu.



[lo BceM naHHBIM, K 3TOMY MEPUONY CIEAYET OTHOCHTh Hadalo (HOPMHUPOBAHUS
COBPEMEHHOMN BBICOTHO-TIOSICHOM CTPYKTYPBI, XapaKTEPHOU /151 HBIHEUTHETO OMOTHYECKOTO
nokpoBa KaBkasza, MNOsABIEHHME JBYX PAaBHOACHCTBYIOIIMX 3KOJOT0-3BOITIOLHOHHBIX
IJIOCKOCTEN: BBICOTHAsl, B CBSI3M C TPAaJUECHTOM BBICOTBI MECTHOCTH, M CEKTOpalbHasi,
0OyCJIOBJIEHHAs: HEOJHOPOAHBIM pPACIPEICICHUEM MOPCKUX IMEPEHOCOB TEIja W BIAru.
OO6pa3oBaBmiascst cliokHasi oporpadusi CUJIbHO KOppeKTHpoBaia (GopMUpOBaHHE MECTHOM
MOTO/bl, PE3KO BO3POCIO BIHSAHME Ha HEE KIMMATOpPa3[elioB — TOPHBIX XpeOTOB HU
BO3BBILLIEHHOCTEH.

Bbopeanuzanus KJIUMaTa  CONPOBOXIAJIACh COKpalleHueM cocTaBa W
TEPPUTOPUAIIBHOTO PA3MEIIECHUsS] TPOMUYECKUX U CYOTpONHYECKUX KOMIUIEKCOB. B
HamOoJiee TUTMYHOM BHJI€ OHU COXpaHWIUCh uiib B Konxuae Ha 3anane u B Taunblie ¢
Jlenkopanbio Ha BocTOKe. B 3THX paiioHax BhIlIE OBLIO MOJIOKUTEIBHOE BIUSHUE MOPCKUX
MEPEHOCOB HA BJIAaro- M TEIUIoI00MBbIe OMOKOMIOHEHTH. Ha ocTanbHOM TeppuTOpUU OHU
TpaHCHOPMHUPOBATUCH, OOCAHIINCH U OOJIbIIIEH YaCThIO YCTYHAIM MECTO APYTUM IKOJIOTO-
FeHeTUYEeCKUM TpyINaM, 4Yalle BCero OopeajbHbIM W AapUIHBIM TPYIIHUPOBKAM.
YeTBepTuyHasi UCTOpUs pa3BUTHUs Npupoabl KaBkaza omnpenensnack, Mo CyTH, UCXOJIOM
O0pBOBI MEXKTY STUMHU TPYIIIIUPOBKAMHU OHoJIorndeckux BUa0B [7]. Kak mpaBuio, Ha 3anaje
ot Cypamckoro xpe0ta B 3akaBka3be U CTaBpONOJIHCKOW BO3BBIIIIEHHOCTH Ha CeBepHOM
KaBkaze coxpanusiaoch 0ouibliie 6JIaronpusTHBIX YCIOBUM 11 ME30(DUIIOB, B TOM YHCIIE JJIs
TEIJIO- W BIArojtoOMBBIX 3JIEMEHTOB. A Ha OCTalbHOU Tepputopuu LleHTpanbHOro U
Bocrounoro KaBkaza OnaronpusiTHbE NPEANOCHUIKMA MOSBWINCH JJIA TIpeJICTaBUTENEH
HaropHbIx crenei [lepenneit Azum, myctelnb Cpegnei Asuu, creneii Boctounoit EBpomnsbi.
s ceBepHoro makpockiona CeBepHoro KaBkaza '"skosiornueckue BOpoTa" OTKPBUIUCH
IUIs1 HUX TIOCJIE JIEAHUKOBOTO MEPHOJIA, KOrga MaHbIUCKUI IPOJIUB YCTYIUI MECTO CYLIE CO
CTEISIMH.

Kak BHIHO, YeTBEpPTHUYHBIN OpoOreHe3, OOJbIIME KIMMATUYECKUE H3MEHEHUS BO
BPEMEHU U MPOCTPAHCTBE, (POPMUPOBAHNE MOIIIHBIX 3KOJIOT0-3BOJIOLMOHHBIX MIIOCKOCTEN
MOJIOKHWJIM Hayajao HOBBIM odaram (GopMooOpa3oBaHUs BHUAOBBIX W MOMYJSLMOHHBIX
KOMILUIEKCOB Ha OCHOBE MECTHBIX TPETHUYHBIX BCEJICHIIEB PA3JIMYHBIX I€OJIOTMYECKUX U
HUCTOPUYECKUX MEPUOJOB U3 CMEKHBIX OMOJIOrMYEeCKUX KOMIUIEKCOB. AKTyalibHas 3ajayda

COCTOHUT B TOM, yTOOBI BBISIBUTH 3dKOHOMCPHOCTHU HpOCTpaHCTBeHHOﬁ opraHu3anunuun



tepuodaynsl u TepuoHaceneHus KaBkaza ¢ yderom naHamadTHOM CTPYKTYpHI,
0OyCIJIOBJICHHBIE BBICOTHBIM U CEKTOPAJIbHBIM T'PAJAMEHTOM 3KOJIOTMYECKUX (HaKTOPOB.
NHbpIMH  cliOBamMu, MPOWUIIOCTPUPOBaTh HAa npuMmepe TepuoHaceneHus Kaskasa
3aKOHOMEpHBIE M3MEHEHUS! COCTaBa U CTPYKTYpbl OMOJOTMYECKUX CHCTEM B YCIIOBMSIX
TPEXMEPHOTO MPOCTPAaHCTBA rop. B ycClIOBHUSAX, MpHU KOTOPBIX CEKTOPAIBHBIE OTPE3KU
TOPHBIX XpeOTOB, OKAa3aBIIUCh B IMpejAeliax pPa3IMYHbIX I[IUPOTHBIX 30H, BCTYMAlOT
COOTBETCTBEHHO BO B3aMMOJIEVICTBHE C HUMU.

B nameli mpakTuke pemeHre 3ToH 3a7a4ul yIpoIaaiock Ojarogapsi cCucTeMaTHU3alluH,
TUMU3AlMM  TOSACHBIX crnekTpoB KaBkasa, Ha OCHOBE KOTOpbIX (opmupyercs
ounonornyeckuit 3¢pPexT B3auMo1ecTBHSI OMOTHI TOp U PaBHUH.

Jlo HEAAaBHETO BPEMEHHU MBI pa3jinyaid TOJBKO TPU YPOBHS 3TOr0 B3aUMOJIECHCTBUS,
Ha3BaHHBIX TUIIOM, MIOJTUIIOM U BAPUAHTOM HOSICHOCTH [8, 9]. Ha psae npumepoB HEAaBHO
MOKa3aHa 11eJ1ecO000Pa3HOCTh JOMOJIHEHHSI UX YETBEPTHIM — KOTOPTON THUIOB MOSICHOCTU
[10].

Ha KaBka3ze MblI BbIfIesieM JIB€ KOrOpThI: 1) KOropra yMepeHHO KIMMAaTUYECKUX THUIIOB
MOSICHOCTH M 2) KOropTa CyOTpONMYECKUX THUIOB MOSCHOCTH. PyOekoM Mexny STUMHU
koroptamu ciayxkuT ['naBubiii KaBkasckuii xpeber — kimumartopasaen Mexay CeBepHbIM
KaBka3zoMm n 3akaBKa3beM.

Heo0xonuMocTh AOMONMHEHUS! CUCTEMbl YpOBHEH OpraHu3allid BBICOTHO-IMOSICHOM
CTPYKTYpbl TOp KOTOPTOM THIIOB MOSCHOCTM CTaja OYEBUAHOW, Korja Obla H3yuyeHa
n3MeHunBocTh poja Erinaceus Ha Kaskaze. MHdopmanus mo 3Toit rpymnme coAaep>KuTcs B
ctatbe ®.A. TemOoToBoit [10]. MBI 31€Ch 00paTUM BHUMaHUE JHIIb HA METOJUYECKYIO,
0oJee TOro, Ha METOAOJIOTUYECKYIO CTOPOHY pPacCCMaTPUBAEMOT0 MaTepHalla.

Jleno B ToM, yTO Mpu Bcel (EHOTUNUYECKON miacTuyHoCTU p. Erinaceus, BbIsBIEHA
nenas Tpynmna JO0BOJBHO CTOMKMX MOpP(OJOTMYECKHX NPHU3HAKOB Yeperna M CKejeTa,
oTpaxaromiasi THOyOOKHE aJanTUBHbIE W3MEHEHMSI TMOMYJIALMA K OIpeaesIeHHbIM
JaHAmAQTHBIM  YCIOBUSIM  KiIuMaTudeckux mosicoB KaBkaza. TakoBbl, Hampumep,
KOJIMYECTBEHHbIE TOKA3aTEeIU 3IE€MEHTOB I'PYAUHBI, pedep, JJIMHBI KOCTEH KOHEUHOCTEN U
T.J.

Bmopoti yposens oTpaxaeT OCOOEHHOCTH TPYNIUPOBOK OHUOJOTMYECKUX BHUIOB

CEKTOPaJIBHOTO OTPE3Ka XpeOTOB, PACIIONIOKEHHBIX B MpeieaX OJJHON IMUPOTHOM 30HBL. M



NPUAAETCS PaHr TUMA MOSICHOCTH. TUMOB MOSICHOCTH COOTBETCTBEHHO CTOJBKO, CKOJIBKO
IIMPOTHBIX 30H B3aUMOJEHCTBYET ¢ ropHoM cuctemoil. Ctano ObITh, Ha KaBkaze 5 Takux
TUIIOB, COOTBETCTBYIOUINX 5 PaBHUHHBIM 30HaM, B Mpejenax KOTOPhIX HAXOASTCS FOpHbIE
XpeOThl — CTenHOW (3amaJHO-CEeBEPOKABKA3CKHUI), TONYMYCTHIHHBIA  (BOCTOYHO-
CEBEPOKaBKa3CKHil), BJIQXXHO-CYOTpOnMYecKuid  (3amajgHo-3aKaBKa3CKUi), cyxoil
cyOTponuyeckuii (BOCTOUHO-3aKaBKa3CKMil) U MyCThIHHBIN (IIEpeIHea3naTCKui).

Kaxnplii 13 mnepeducieHHBIX THUIIOB XapaKTEPHU3YeTCs OINPEIeICHHBIM YPOBHEM
pa3zHoo0pa3ust FIKOJIOr0o-reHETUYECKUX IPYIN OMOoJornyeckux BuaoB. CMEHa OIHOTO THUIIA
IPYTMM  COINPOBOXJAeTCs OOJIbIIMMU MEPEeCTPOMKaMH CcO00IlIecTBa — CABUTAIOTCA
COOTHOILICHUS U YUCJICHHbIE MOKAa3aTeIu BUOB, XapaKTep CE30HHO-TOJOBBIX KoJieOaHUMU
COCTaBa U CTPYKTYPhI )KUBOTHOT'O HACETIECHUS U T. 1.

IIpuwMe p. Bcrennom tune nosicuoctu (0acceitnnl pek JIa0bwl u 3enenuyka) cpeau
MJICKONUTAIOMUX JOMUHUPYIOT TOPHO-JIYTOBBIE M TOPHO-JIECHBIE, B TOM YHCIIE
naneosHaeMukn KaBkasza. XapakTepHO OTCYTCTBHE B Topax IpeIcTaBUTeNIed paBHUHHO-
CTeNHBIX coob1ecTB. B coceanem, nonynycteiHHOM THIIE (Oacceiinbl pek Manka — Camyp)
HaOMIoaeTcsl MHAsl KapTHHA — CTENHbIE BHUABI NPOHUKAIOT AAJEKO B TOPBI, 3aCENSIOT
pa3IuYHbIE TOPHBIE YKOCHCTEMbI, HEPEJKO BKJIIOYAIOTCS B JOMHUHAHTHbIE rpymnmbl. Jlons
Me30(p1IIOB, B TOM 4YHUCJIE€ KaBKa3CKUX HHIEMHUKOB, COKpaliaerci. B mycThIHHOM TuIle
(xaBaxeTcko-ApMmsiHCKOoe Haropbe u Tanbimn) sHAeMukn KaBkaza OTCYTCTBYIOT 3a
HEOOJIBIITUM HUCKJIIOYEHUEM, TOrJa KaK pe3Ko BO3pacTaeT pa3zHooOpa3ue U YUCIEHHOCTb
KcepoUI0B KaK paBHUHHOI'O, TAK U HATOPHOTO MPOUCXOKIACHUS.

Tpemuii yposensb B3aUMOJIEUCTBUS PABHUHHBIX M TOPHBIX COOOILECTB OINMpPEAEINIIeTCS
BO3JIYIIIHBIMA MOPCKMMU MEPEHOCaMU TeIUla U Biaru. B cuiry Toro, 4To OHM CKa3bIBAIOTCS
Ha TOPHBIX COOOIIECTBAX 4Yepe3 M3MEHEHHE IIMPOTHBIX 30H M JIAHAIA(PTOB, PE3OHHO
Ha3BaTh 3TOT YPOBEHb B3aUMOJICHCTBUS PaBHUHHBIX U TOPHBIX COOOLIECTB MOATUIIOM
MOSICHOCTU. BrojIHE €CTeCTBEHHO, YTO BIAXKHBIE W TEIUIbIE MOPCKHE TEPEHOCHl C
Atnantukn umu  CpenuzemHo-UYepHOMOpcKoro OacceifHa OJIaronmpusTHBI IS OJHHUX
OMOJIOTUYECKUX BHJIOB, MEHee OJIarompusATHBI JUIsl APYrHX, a Jisd TPEThUX BOBCE
HerpuemsieMbl. B CBA3M ¢ 3TUM COOTBETCTBYIOIIME M3MEHEHHs HaOJIOIAa0TCs BO BCEX

rpyunmnax >XUBOTHBIX.



Yemesepmolil yposeHs BKIIOYACT T€ M3MEHCHHS, KOTOPBIC MPOUCXOIAT B TMpeseiax
TUTIA U TOATHUIIA, O0YCIIOBICHHBIC MECTHBIMH, JIOKAJTLHBIMH OCOOCHHOCTSIMH, TAKMMH KakK
penbed rop ¥ paBHUH, COCTaB MATEPUHCKUX MTOPOJ U T.JI. DTOT yPOBEHb KIACCUPHUITUPYETCSI
HaMH{ KaK BapHaHT MOSICHOCTH, M Ha KaBka3e oH, Kak MpaBWJIO, BRIpAXEH Xopoiro. Tak,
KOMIUIEKCHI OMOJIOTMYECKUX BUIOB TOp 1b0pycckoro (Ilaturopse — Dab0pyc) U TEPCKOTO
(6acceiin p. Tepek) BapHaHTOB CYIIECTBEHHO PA3IMYAIOTCS 110 pa3HOOOPa3uio Kcepoduiion
— BBIXOJIIIEB W3 PAaBHUHHBIX CTEMEH W IMOJYMYCThIHb. VX MPEeACTaBICHHOCTh W JOJSI B
OroMacce OOIIMPHBIX IIaTOOOpa3HbIX BepmnH [lepenoBeIx XpeOTOB OacceitHa p. Maika
kak Hurge Ha CeBepHoMm KaBkasze BBICOK. DTHM M JpPYyrHe YepThl IOSICHOTO CIIEKTpa
MBOPYCCKOTO BapHWaHTa, KaK OTCYTCTBHE JICCHOTO II0SICA, CO3/JAl0T OJIaronpusITHBIC
MIPEAMOCHUIKH JIJISI MOHUTOPHWHTA CPEbl M KIIMMaTa, MHOTOJICTHUX ITUKIIOB Y TIOMYJISIIANA U
CcOo00I1IeCTB OMOJIOTHUECKHUX BUJIOB.

Hcxons w®3  BBIIICH3JI0KEHHOTO, MOXHO I0ojaratb, 4YTo HWH(POPMATHUBHOCTD
OMOJIOTUYCCKUX JAHHBIX, TOJTYYECHHBIX B TOPaX, MOKET OBITh 3HAYUTEIBHO BEIIIC TIPH yUETe
pPa3IUYHBIX YPOBHEW WHTETpallid TOp M pPaBHUH — (YHIAMCHTAJIbHOTO SIBIICHHSI,
HA3BaHHOTO HaMHU OHOJIOTHYECCKHUM 3(()EKTOM BBICOTHO-TIOSICHOW CTPYKTYPBI TOPHBIX
nangmadToB [1, 2, 5]. CooTBeTCTByIOIIasl KOJOBas CHUCTeMa HaMU IMOATOTOBJIEHA U
MIPUBOJIUTCS HIDKE, OHA IMO3BOJUT ()OPMHPOBATH KOMITBIOTEPHYIO 0a3y MaHHBIX C YYETOM

cnenuduku npupoasl KaBkasza. Ita cucrema HaM MPECTABISICTCS B CIEIYIOIIEM BHJIE.

CUCTEMA KOJJUPOBAHUS JIAHIIIA®THOM OCHOBBI
®OPMUPOBAHMS U AHAJIN3A NTHOOPMAIIUU ITO BLICOTHO-TTOSICHOM
CTPYKTYPE BUOTHI KABKA3A
Ks.1
Koropra yMepeHHO-KIMMaTUYECKUX TUIIOB OSICHOCTH
Ks. 1.1. CrenHoi (3anaIHO-CeBEPOKABKA3CKMH) THUII MOSICHOCTH
Ks. 1.1.1. IIpuMopcKHH MOATHUII NOSACHOCTH
Ks. 1.1.1.1. Ky0aHnckuii BApHAHT OACHOCTH
Ks. 1.1.1.1.1. HuBanbHbIli osic KyOaHCKOTO BapraHTa
Ks. 1.1.1.1.2. CyOHuBaNIbHBIN NOSIC KYOAHCKOTO BapHaHTa

Kg. 1.1.1.1.3. Anpnuiickuii mosic Ky0aHCKOTO BapyuaHTa



. 1.1.1.1.4. Cy6anbnuiickuii nosic KybaHCKOro BapuaHTa

. 1.1.1.1.5. TeMHOXBOWHBIX JIECOB MOSIC KyOAHCKOTO BapuaHTa
. 1.1.1.1.6. IlIupoxonuCTBEHHBIX JIECOB MOSC KyOAHCKOIO BapUaHTa
. 1.1.1.1.7. JlecocrenHo# nosic Ky0aHCKOT0O BapruaHTa

. 1.1.1.1.8. Crennas 30Ha 3anagHoro IIpeakaBkasbs

. 1.2, IHonynycThIHHBI (BOCTOYHO-CEBEPOKABKA3CKUI) TUII MOSICHOCTH
. 1.2.2. BHyTprMaTepHMKOBbIA NOATHII OSACHOCTH

. 1.2.2.2. DabOpycckuii BApDMAHT MOSICHOCTH

. 1.2.2.2.1. HuBanbHbIi1 N0sC 3T50PYCCKOr0 BapuaHTa

. 1.2.2.2.2. CyOHuUBanbHBIN MOsAC 310pYyCCKOTO BapuaHTa

. 1.2.2.2.3. Anpnuiickuii nmosic 3150pycCKOro BapuaHTa

. 1.2.2.2.4. Cyb6anbnuiickuii nosic 3mp0pyccKoro BapuaHTa

. 1.2.2.2.5. — nosic BBIKIMHUBAETCS

. 1.2.2.2.6. OcTenHeHHbIX JYroB MOsIC 3JIbOPYCCKOr0 BapHaHTa
. 1.2.2.2.7. JIyroBsIX cTenei nosic 3a50pycCcKOro BapuaHTa

. 1.2.2.2.8. Crennas 30Ha (1051C) 3JIbOPYCCKOT0 BapraHTa

. 1.2.2.2.9. TlonynycteinHas 30Ha Cpennero IIpenkaBkasps

. 1.2.2.3. Tepckuii BApHAHT NOACHOCTH

. 1.2.2.3.1. HuBanbHBIi NOSIC TEPCKOTO BapraHTa

. 1.2.2.3.2. CyOHuBanbHbII NOSC TEPCKOrO BapHUaHTa

. 1.2.2.3.3. Anpnuiickuii osic TEPCKOTr0 BapUaAHTA

. 1.2.2.3.4. Cybanbnuiickuii nosic TEpcKOro BapuaHTa

. 1.2.2.3.5. — 1nosic BBIKJIMHUBAETCS

. 1.2.2.3.6. [IInpoKOIMUCTBEHHBIN NOSIC TEPCKOIO BaprUaHTa

. 1.2.2.3.7. JlecocTenHO# NOSIC TEPCKOrO BapyUaHTa

. 1.2.2.3.8. Crennas 30Ha (105C) TEPCKOTO BapHaHTA

. 1.2.2.3.9. TlonynycteinHas 30Ha Boctounoro IIpeakaBkasbs
. 1.2.2.4. JlarecTaHCKM BAPUAHT MOSICHOCTH

. 1.2.2.4.1. HuBasibHBII NOSC 1arecTaHCKOrO0 BapyuaHTa

. 1.2.2.4.2. CyOHUBaNbHBIN MOSAC JareCTAaHCKOTO BapyaHTa

. 1.2.2.4.3. Anpnuiickuii osiC 1areCTaHCKOIro BapuaHTa



Kg. 1.2.2.4.4.
Kg. 1.2.2.4.5.
Ks. 1.2.2.4.6.
Ks. 1.2.2.4.7.
Kg. 1.2.2.4.8.
Kg. 1.2.2.4.9.
Ks. 2.

Ks. 2.3.

Ks. 2.3.3.
Ks. 2.3.3.5.
Ks. 2.3.3.5.1.
Ks. 2.3.3.5.2.
Ks. 2.3.3.5.3.
Ks. 2.3.3.5.4.
Ks. 2.3.3.5.5.
Ks. 2.3.3.5.6.
Ks. 2.3.3.5.7.
Ks. 2.3.3.5.8.
Ks. 2.3.3.6.
Ks. 2.3.3.6.1.
Ks. 2.3.3.6.2.
Ks. 2.3.3.6.3.
Ks. 2.3.3.6.4.
Ks. 2.3.3.6.5.
Ks. 2.3.3.6.6.
Ks. 2.3.3.6.7.
Ks. 2.3.3.6.8.
Ks. 2.4.

Ks. 2.4.4.
K. 2.4.4.7.
KB.2.4.4.7.1.

Cybanbnuiickuii mosic AarecCTaHCKOro BapuaHTa

— II05IC BBIKJINHUBAETCS

[IIMpOKOIUCTBEHHBIX JIECOB MOSIC JareCTaHCKOr0 BapraHTa
JlecocTennHOM MOSIC 1AareCTaHCKOr0 BapruaHTa

— II05IC BBIKJINHUBAETCS

ITonynycteiHHas 30Ha IIpuMmopckoi HU3MeHHOCTH JlarectaHa

Koropra cy0TpOnu4ecKkux THNOB MOACHOCTH

BaaxkHo-cy0Tponnyeckuii (3anagHo-3aKaBKa3CKUH) TUII MOSICHOCTH

IIpuMopcKHH MOATHUII TOACHOCTH

Konxuackuii BApHAHT MOSICHOCTH

HuBanbHBINM 0SIC KOJIXUICKOTO BApUAHTA

CyOHMBaNIBHBIN MOSIC KOJIXUICKOTO BApUAHTA

ANBNUNCKUN MOSIC KOJIXUJICKOTO BapruaHTa

Cybanbnuiickuii mosic KOJIXUICKOrO BapuaHTa

TeMHOXBONHBIX JIECOB MOSAC KOJIXUICKOTO BapUaHTa
[IIMpOKOIMCTBEHHBIX JIECOB MOSC KOJIXUICKOTO BapUAHTA
[IpenropHeIx CyOTpONMUYECKUX JIECOB MOSIC KOIXUJCKOTO BapUaHTa
Huzunnbix cyOTponuyueckux jgeco nosc Komxuackoit HU3MEHHOCTH
AXKAPCKHUI BAPHAHT MOSICHOCTH

— TOSIC BBIKJIINHUBACTCS

CyOHMBaIBHBIN MOSC AJKAPCKOTO BapHaHTa

ANBNUNCKAN MOSAC a1)KaApPCKOr0 BapUaHTA

Cybanbnuiickuii mosic aJKapcKkoro BapuaHTa

TeMHOXBOMHBIX JIECOB MOSC aJI)KaPCKOTO BapUAHTA
[I1pOKONUCTBEHHBIX JIECOB MOSC AHKAPCKOTO BapUaHTa

— TOSIC BBIKJIINHUBACTCS

Huzunnbix cyOTponuyeckux jgeco nosic Konxumckoit HU3MEHHOCTH
Cyxocy0oTponnueckuii (BOCTOUYHO-3aKABKA3CKMH) THII MOSICHOCTH
KoHTHHeHTaNBHBIN MOATHII TOSICHOCTH

FOxHO0-0CceTHHCKHUIT BADMAHT NMOSICHOCTH

HuBanbHBIN MOSC H05KHO-OCETUHCKOTO BapHuaHTa
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KB. 2.4.4.7.2. CyOHUBaJIbHBIN MOSIC I0KHO-OCETUHCKOI'O BapUaHTa

KB. 2.4.4.7.3. AnbnuiicKuil nosiC F0O)KHOOCETUHCKOI'O BapUaHTa

KB. 2.4.4.7.4. Cy0GanbnuicKuil Mosic I0)KHOOCETUHCKOTO BapuaHTa

KB. 2.4.4.7.5. TeMHOXBOWMHBIX JIECOB MOSIC FO)KHOOCETUHCKOI'O BapyaHTa

KB. 2.4.4.7.6. ITupOKONMCTBEHHBIX JIECOB MOSIC FO)KHOOCETUHCKOTO BapHaHTa
KB. 2.4.4.7.7. JlecocTenHON MOSAC F0AKHOOCETUHCKOTO BApHUAHTA

KB. 2.4.4.7.8. — nosic BBIKIINHUBAETCS

Ks. 2.4.4.8. Ana3zano-arpu4aiicKkuii BApMAHT NOSICHOCTH

KB. 2.4.4.8.1. HuBanpHbIi NOSIC alla3aHO-arpuyalicKoro BapuaHTa

KB. 2.4.4.8.2. CyOHUBaJIbHBIN MOSIC ala3aHO-arpuUyaiCKOro BapruaHTa

KB. 2.4.4.8.3. Anbnuiickuil nosic ajJa3aHo-arpu4aicKoro BapuaHTa

KB. 2.4.4.8.4. CyOanpnuiickuil mosic aa3aHo-arpuyaiickoro BapuaHTa

KB. 2.4.4.8.5. — nosic BBIKIINHUBAETCS

KB. 2.4.4.8.6. ITupOoKONMCTBEHHBIX JIECOB MOSIC aJa3aHO-arpUYaiCKOro BapuaHTa
KB. 2.4.4.8.7. HU3UHHBIX JECOB MOSC alla3aHO-arpu4yaicKoro BapuaHTa

KB. 2.4.4.8.8. IlonynycTteiHHas 30Ha Kypa-ApakcHHCKON HU3MEHHOCTU

Ks. 2.4.4.9. IlleMax0o-KOObICTAHCKHUI1 BADHAHT MOSICHOCTH

KB. 2.4.4.9.1. HuBanbHbI! MOSIC MIEMaxX0-KOOBICTAHCKOI'O BapUaHTa

KB. 2.4.4.9.2. CyOHUBaJIbHBIN MOSIC IIEMaX0-KOOBICTAHCKOTO BapUaHTa

KB. 2.4.4.9.3. Anpnuiickuil MosIC IeMax0-KOOBICTAHCKOT'O BapUaHTa

KB. 2.4.4.9.4. CyGanpnuiickuil mosic meMaxo-KoObICTAHCKOTO BapraHTa

KB. 2.4.4.9.5. — nosic BBIKINHUBAETCS

KB. 2.4.4.9.6. I1lInpoKOAMCTBEHHBIX JIECOB MOSAC IIEMaX0-KOOBICTAHCKOTO BapuaHTa
KB. 2.4.4.9.7. JlecocTenHoii nosic memMaxo-KoObICTAaHCKOT'0 BapHaHTa

KB. 2.4.4.9.8. IlonynycTteiHHas 30Ha Kypa-ApakcHHCKON HU3MEHHOCTU

Ks. 2.4.4.10. Tpuanerckuii BApUAHT NOSICHOCTH

KgB.2.4.4.10.1.  — mosiC BBIKIINHUBAETCS

KB.2.4.4.10.2. @ — 1mosiC BBIKIINHUBAETCS

KB. 2.44.10.3.  AnpnuidcKuii MOsC TPUAIETCKOTO BapUaHTa
Kz. 2.4.4.10.4. Cy06anbnuiicKuii Mosic TPUAJIETCKOTO BapuaHTa

KB. 2.4.4.10.5. TeMHOXBOMHBIX JIECOB I0OSIC TPUAIETCKOIO BapUaHTa



KB. 2.4.4.10.6.
Ks. 2.4,4.10.7.
Ks. 2.4.4.10.8.

[IIMpOKOIUCTBEHHBIX JIECOB MOSIC TPUAJIETCKOTO BApUAHTA
JlecocTenHOM 1OSIC TPUATIETCKOTO BapUaHTa

— ITOAC BBIKIIMHHUBACTCA

Ks. 2.4.4.11. IleHTPaNIbHO-MAJOKABKA3CKMH BAPHAHT MOSCHOCTH

Ks. 2.44.11.1.
KB. 2.44.11.2.
KB. 2.4.4.11.3.
KB. 2.44.11.5.
Ks. 2.44.11.6.

BapHaHTa

Ks. 2.44.11.7.
KB. 2.44.11.8.

— II05IC BBIKJINHUBAETCS
— II05IC BBIKJINHUBAETCS
ANBINUNCKAN MOSAC HEHTPAITBHO-MAIOKaBKa3CKOI0 BapuaHTa
— II05IC BBIKJINHUBAETCS
[IIMpOKONUCTBEHHBIX JIECOB  MOSIC  LEHTPAIbHO-MaJIOKaBKa3CKOIO

ApI/IIIHOI‘O PCAKOJICCHA IOAC HCHTPAJIbHO-MAJIOKABKA3CKOT'0 BaprUaHTa

[TonynycteinHas 30Ha Kypa-ApakCMHCKOM HU3MEHHOCTH

KB. 2.4.4.12. Kapa0ax-3aHre3ypCcKuii BApMAHT MOSICHOCTH

KB. 2.4.4.12.1.
KB. 2.4.4.12.2.
KB. 2.4.4.12.3.
KB. 2.4.4.12.4.
KB. 2.4.4.12.5.
KB. 2.4.4.12.6.

BapHaHTa

KB. 2.4.4.12.7.
KB. 2.4.4.12.8.

Ks. 2.5.
KBg. 2.5.5.

HuBanbHbIN nosic kapabax-3aHre3ypcKoro BapuaHTa
CyOnuBanbHbIN nosic Kapabax-3aHre3ypckoro BapuaHTa
AJNBIUICKUN MOsAC Kapabax-3aHre3ypCKOro BapruaHTa
Cyb6anpnuiickuit nosic Kapabax-3aHre3ypckoro BapuaHTa
— MOSIC BBIKJINHUBACTCS

[IupoKOTUCTBEHHBIX JTYOOBBIX JIECOB TMOSIC Kapabax-3aHIe3ypCKOro

ApI/IIIHOI‘O PECAKOJICCHA I10C Kapa6ax-3aHresprK0r0 BapHaHTA

[TonynycteinHas 30Ha Kypa-ApakCHHCKON HU3MEHHOCTH

IlycThIHHBIN (MepeIHea3naTCKUii) THII OSICHOCTH

IIpuMopcKHH MOATHUII NOSACHOCTH

KB. 2.5.5.13. Tanbimckuii BApUAHT NOSCHOCTH

Ks. 2.5.5.13.1.
KB. 2.5.5.13.2.
Ks. 2.5.5.13.3.
KB. 2.5.5.13.4.
KB. 2.5.5.13.5.
Ks. 2.5.5.13.6.

— TOSIC BBIKJINHUBAETCS

— TOSIC BBIKJINHUBAETCS

— TOSIC BBIKJIINHUBAETCS

Cy6anbnuiickuii (TOpHBIX CTETE) MOSIC TATBIIICKOTO BapUaHTa
[I1pOKOIMCTBEHHBIX JIECOB MOSIC TATBIIICKOTO BapHUaHTa

CY6TpOHI/I‘IeCKI/IX JICCOB ITOsC TAJIBIIICKOI'O BapyaHTAa
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Ks. 2.5.5.13.7. CyOTponuueckux jecoB nosic JIeHKopaHCKON HU3MEHHOCTH
Ks. 2.5.6. KoHTHHeHTaNBHBIN MOATHII TOSICHOCTH

Ks. 2.5.6.14. /I:xaBaxeTCKO-apMAHCKHH BAPHAHT MOSCHOCTH

KB. 2.5.6.14.1.  HuBanbHBII NOSIC A)KaBaXETCKO-apMIHCKOI'0 BapruaHTa

KB. 2.5.6.14.2. CyOHMBaTIBHBIN MOSC JHKAaBAXETCKO-apMIHCKOTO BapraHTa

KB. 2.5.6.14.3.  Anpnuiickuii MosC 1)KaBaxXeTCKO-apMSHCKOTO BApUAHTA

KB.2.5.6.14.4.  CyOanpnuiickuil mosc )KaBaxeTCKO-apMSHCKOTO BapraHTa

KB. 2.5.6.14.5.  — nosiC BBIKIMHUBAETCS

Ks. 2.5.6.14.6. MoxOKEBEOBBIX U JTYOOBBIX JIECOB TOSIC JIPKaBaXeTCKO-apMSHCKOTO
BapuaHTa

KB. 2.5.6.14.7.  ApuaHOTO peAKOIECHS MOAC 1KABAXETCKO-apPMSIHCKOTO BApUAHTA

KB. 2.5.6.14.8.  IlonymyCThIHHBIN NOSIC JKABAXETCKO-APMSIHCKOTO BapUaHTA

B Ttabnune OykBamu «KB.» o0o3HaueHa ropHas oOsacte Kabkaza. IlepBas mudpa
COOTBETCTBYET HOMEPY KOTOPTHI THIIOB, BTOpas — HOMEpY THIIA, TPEThsl — ITOJATHIIA,
YeTBEpTasi — BapuaHTa, a IMsTask — MPUCBAUBACTCS MOSCY BapHaHTAa.

TeppuTopuaabHOe pa3MEIICHHE BCEX THUIIOB W BAPUAHTOB TMOSCHOCTH OTPAKEHO HA
cxematnuHoi kapTe KaBkaza (puc. 1), a BBICOTHBIC ITOSiCA BapUAHTOB C KOJIOBBIMHU

HOMCPAaMH IIPCACTABJICHBI B BUJIC CXCMbI (pI/IC 2)
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B kagecTBe 3akiiroueHus €Iie pa3 OTMETHM, 4TO obOIiereorpaduueckue 1 JOKaIbHO-
peruoHanbHbie (pakTopel KaBkaza, 0COOCHHOCTH HCTOPUYECKOTO W TE€OJOTHYECKOTO
Pa3BUTHSA €r0 OMOTHI COCTABIISIIOT OJIATOMPUATHYIO MPEANOCHUTKY JIJIs M3YYCHUS Pa3ITUIHBIX
MEXaHU3MOB 00pa30BaHMs OHOJIOTHYECKOTO Pa3HOOOpa3us B Tropax. ITO OTHOCUTCS B
MEePBYIO Oouepe/lb K MpoOieMe B3aUMOJCHCTBUS TOpP W PaBHUH, MOSCHBIX U 30HAJTBHBIX
(haxkTOpOB, UX BKJIaJla B CTAHOBJICHHUE BBICOTHO-IIOSICHONW CTPYKTYPHI TOPHBIX IKOCHCTEM,
MHKPOIBOJIIOIMOHHOIO TIpoIecca B ropax.

Ha ypoBHe »3KOCHCTEM KyMYJISITUBHOE JI€MCTBHE BBICOTHOIO M IIMPOTHO-
MEpPUAMOHAIBLHOIO TpaJMeHTa B TOPHBIX YycJIOBUsAX KaBkaza HaXOIUT CBOE OTpPaKCHUE B
(hOpMUPOBAHUU CIIOKHOM BBICOTHO-TIOSICHOM CTPYKTYpbl JaHmamadtoB. Tunuzamus ee B
HKOJIOTO-DBOJIIOIIMOHHBIX  1ENAX CBUACTEIBCTBYET O HEOOXOIUMOCTH  BBIACICHUS
CIEYIOIIUX YEThIPEX PAHTOB CTPYKTYpPBI: KOTOpPTa, THUII, MOATUIl U BAPUAHT MOSICHOCTH.
CekTopalibHBI OTPE30K JF000r0 BBICOTHOT'O TMOsCA B MpejieNiax Ka)XJqoro paHra BHICOTHO-
MOSICHOM CTPYKTYPbI TOPHBIX JIAaHIIIA(PTOB XapaKTepU3yeTCs ONpeIeICHHBIM Ka4eCTBEHHO-
KOJIMYECTBEHHBIM COCTaBOM KOMILJIEKca Onoiorndeckux BuaoB [11-13].

Hamm MHOrOJIeTHUE JaHHBIE CBUIETEIIBCTBYIOT, YTO BBICOTHO-TIOSICHAsI CTPYKTYpa
HaKJIaIbIBaCT TJIYOOKHM OTIEYaTOK Ha Tomorpaduio apeana, U3MEHSET BCE IMapaMeTphbl
reorpaduueckoro U OMOTONMUYECKOT0 pa3MeIleHUsl BUA0BOro HaceneHus. CieoBaTenbHo,
apean OMOJIOTMYECKOTO BUJIa B rOpax MO3HAETCs TIy0Ke MpU aHAIM3e ero mapameTpoB C
Y4€TOM BBICOTHO-TIOSICHOM CTPYKTYphl TOPHBIX SKOCUCTEM. BBIsBIIEHHAs 3aBUCUMOCTh
MapaMeTpoB apeasa OT XapakTepa MOsICHOTO CIIEKTpa MO3BOJISIET NMPEIBUIAECTH COBPEMEHHOE
1 OynyIiee uX COCTOSIHUE.

N3noxxeHHOE BBIIIIE B Pa3HOM CTEMEHU OTHOCUTCS M K (DEHO- U TEHOTHUITHYECKOM
W3MEHYUBOCTU OMOJIOTMYECKUX BUIOB B yCJIOBUIX Top. Ha coBpeMeHHOM 3Tare n3ydeHus
o6unotsl KaBkaza HEKOPPEKTHO CBOJIUTh 3aKOHOMEPHOCTH U3MEHEHHUSI OMOJIOTHYECKOT0 BUIA
JWIIb K aJanTallii €ro K BBICOTHOMY T'paJUe€HTy, B TOM YMCJE U K runokcuu. Hapsny c
BBICOTHOM amanTanueil Ha KaBka3ze 4eTKO BBIPAKEH CEKTOPaIbHbIM BEKTOP H3MEHCHUS
OMOJIOrMYECKOTO BHIA.

NHpIMU  crmoBamu, J000M OHMOJIOTHMYECKUN OOBEKT HAXOAUTCS IIOJ BIUSHHEM

(bakTopoB, 00pa3yloIIMXCsl Ha MEPECEUEHUSX BBICOTHOM M CEKTOpPAJIbHOM HKOJIOTO-
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ABOJTIOIIMOHHBIX IJIOCKOCTAX. Uepes Hux popmupyercs 3hPexT B3auMoAeCTBUSI BHICOTHON
MOSICHOCTHU Y IIUPOTHOU 30HaNIbHOCTH [1, 2].

Konnenus o B3auMOAeHCTBUM BBICOTHON MOSICHOCTH W IIUPOTHON 30HAIBHOCTH, O
ouosiornaeckoM dpdexTe TOro B3auMOICUCTBUS, Ha HAIIl B3TJISAI, UMEET PA3HOCTOPOHHEE
TEOPETUYECKOe U MpaKTUUYeCKoe 3HaueHue. [Ipu ee BHeIpeHUU B KU3Hb OYJET MEHSTHCSA
MHUPOOIIYIIIEHNE U MUPOTTIOHUMAaHUE JTFOJIEH, KaK 3TO ObLIO C yYeHHEM O 30HaIbHOCTH B.B.
JlokydaeBa. BaxHO 0CO3HaTh, 4TO HEBO3MOXKHO CO3JaTh HHU OJIHOTO CKOJbKO-HHOYIb
3HAYUTEJILHOTO U YCTOMYHUBOTO Oaphepa HU Nepe]] OJJHUM MEPEHOCOM U3 TOp Ha PaBHUHY U
HAa00OpOT. DTO KacaeTcs BJard W TeIia, OUOJOTUYECKHUX OOBEKTOB, MPOMBIINLICHHBIX
OTXOJOB | T.JI. ¥ T.I. DKOHOMUYECKUM aCTIEKT ATOU MPOOJIEMBbI BEJIUK U TPeOyeT ri1y00Koro
W3YUYEHHUsI ¥ TIPOIIaraHibl.

N3 yactHBIX TpoOsieM 0c000 cleayeT BBIJACIUTh OXpaHy YHHKaJIbHOTO TE€HO- U
nenodonna Kapkasza, B Tom umcie CeBepHoro Kapkaza, umess B BUJy HEOOXOJMMOCTh
COBEPIIICHCTBOBAHUS CETH OXPaHSIEMbBIX TEPPUTOPUN. BeposiTHO, CEphe3HBIM YITyIIEHUEM
SBJSIETCS TO, YTO B JJIBOPYCCKOM BapHaHTE IMOSCHOCTH, OMOTa KOTOPOIO HACHIIIECHA
SHJAEMUYHBIMUA (OpMaMH U OPUTHMHAIBHBIMU JKOCHUCTEMaMH, HE HMMEETCS HU OJHOTO
3arnoBeHUKA. B TO jxe Bpemsi B KyOaHCKOM M TEPCKOM BapuUaHTaX (PYHKIIMOHUPYIOT IO JBa
3aroBeIHUKA.

[IpoexkTupoBaHNE HOBBIX OXPAHAEMBIX TEPPUTOPUH U  COBEPIICHCTBOBAHUE
CYILIECTBYIOIIUX JIOJDKHBI IPETYCMATPUBATh CIIEIIUANIbHBIC UCCiie0BaHus (JIophl U (hayHBI,
U DKOCHCTEM C YydeToM Owuojoruueckoro »dddexkra B3aUMOACHCTBHUS IKOJIOTO-
ABOJTIOIIMOHHBIX TIJIOCKOCTEN B ropax.

Harmr MHOTOJIETHUI OTIBIT CBUIETEIILCTBYET O TOM, YTO BHEJIPEHUE B yUEOHBIN ITPOIIECC
y4eHus 0 6nosorunyeckom 3¢ (PpexTe BEBICOTHO-TIOSACHOU CTPYKTYPHI CIIOCOOCTBYET PA3BUTHIO
U TIyOOKOMY TIO3HaHWIO (DYyHIAMEHTAJIbHBIX OMOJIOTMYECKUX SBJICHHM B Topax,

CCTCCTBeHHO-HaquOﬁ IIOATOTOBKEC yqameﬁcsl MOJIOACKHU.
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The principles of coding the biological objects within the Caucasus based on
integration of units concerning altitudinal and zonal structure (vertical
zonation) of mountain landscapes
A.K. TEMBOTOYV (Dr. Biol.), F.A. TEMBOTOVA (Ph. Sci.), .LL.VOROKOVA

INSTITUTE OF ECOLOGY OF MOUNTAIN TERRITORIES
KABARDINO-BALKAR SCIENTIFIC CENTRE,
RUSSIAN ACADEMY OF SCIENCES
The formation of data bank on biological objects in the mountains provides the

availability of an orderly system of natural territorial complexes. The necessity to meet these
conditions is very important for the regions, where parameteres of biota vary in all 3
dimensions of space in accordance with biological effect of interaction between mountains
and adjacent lowlands, and between vertical zonation factors in the lowlands and mountains
[1-4]. There are good grounds to believe that integration of these factors proceeds at
different levels reflecting general geographic and local conditions to form the biota of each
mountain region. Thus, the coding system of integrated data bank units, concerning
altitudinal and zonal structure (vertical zonation) of mountain landscapes must be
multilevel.

By this work we attempted to systemize natural territorial complexes of the Caucasus
and justify the coding principles for different levels of integration within these natural
complexes. The mammals, the data on which have been amassed for more than 40 years,
served as bioindicators to differentiate the territory and the biota of the Caucasus.

The authors regard the propositions discussed below as the definite stage in the
development of original conception of biological effect of altitudinal and zonal structure
(vertical zonation) of mountain ecosystems [1, 2, 5]. We are convinced of the fact that
methodical and methodological potentials of this conception are so important that they can
be effectually used in different theoretical branches of natural sciences and practice of

management of natural resources in the mountains.
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It's known that V.V. Dokuchaev's theory of latitudinal zonality and vertical zonation
was made accessible to textbooks. In its time this theory became the paradigm for all Earth
sciences and at present it urges ideas of researches [6].

The results of the elaboration of Dokuchaev's theory during the century proved
uniquely that all biological objects sensitively respond to latitudinal and altitudinal gradient
of ecoconditions and serve as a driving factor of biological evolution. Besides, as
development progresses it touches on from macromolecules to ecosystems, is attended with
coenogenetic and phenotypical variations, creates a powerful mechanism to form
biodiversity. Without considering biodiversity it is impossible to appreciate the features
peculiar to the biota of lowlands and mountains of the Caucasus, i.e. human environment.

It would be wrong to assume that within this scientific problem there is a limit of
knowledge of both general and local-regional regular trends of the biota formation in the
mountains. The mentioned above is true for many aspects of biodiversity formation in the
mountains on the basis of interaction between ecological factors of latitudinal zonality and
vertical zonation. But this aspect is researched less of all, if not say more. The case in point
is new understanding and world perception of nature in the mountains when relations
between Man and environment are strained.

We would like to set off one problem from the others: the problem embracing such
questions as the elaboration of names and classification of integration levels of
biocomplexes within mountain areas and adjacent lowlands, preparation for coding system
necessary to create the computer data bank. Before we start with consideration of the
problem we would like to recall some well-known but important propositions of the science.

The first one is associated with V.V. Dokuchaev's philosophic idea that the formation
of Nature and its separate natural territorial complexes (ecosystems, geobioceonosis and
others) are of systemic character and meet all requirements imposed upon the system.
However, its laws, including the laws of its spatial and time formation, can be perceived
only under the in-depth study of a determined and taken apart ingredient. In this case
mammals were used as highly sensitive elements of the alive nature.

The truth is that idea was suggested by Humboldt A., it was deduced as a law by
Dokuchaev V.V. and then widely developed by his disciples — Vernadskiy V.I., Berg L.S.,

Sukachov V.N. and others. The following two propositions to which we would like to focus
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attention are of purely regional nature. They are referred to theriofauna and landscape
structure of the Caucasus. Their peculiar features imply that the Caucasus area can serve as
suitable and unique mountain model for the elaboration of biological effect of altitudinal
and zonal structure (vertical zonation) of mountain landscapes. Now we try to motivate the
objectiveness of such opinion.

As it is well-known, the Caucasus is understood as a mountain country with coordinates
39°-47° N and 35,5°-55° E which stretches north to Kuma-Manychskaya depression, west
to the Azov Sea and the Black Sea, east to the C.1.S. state border with Turkey and Iran and
the seasides of the Caspian Sea as well. Its territory accounts for nearly 440 000 km?. Being
in the Northern hemisphere the geographical position of the Caucasus is more south than
north and stimulates the formation of biodiversity in the mountains and on the plains.

Morphostructural peculiarities of the Caucasus also play the positive role in
development of biodiversity. In particular, the mountain ridges possessing significant
extension are north-west oriented, and cross a number of latitudinal zones. Accordingly,
different sectoral sections of the mountains are located in unsimiliar landscape conditions
of the plain thus resulting in the contrast singling out of the biota in the Caucasian Isthmus.
The contrast is intensified by the presence of intense climatic boundaries on the way of
continental and marine transfers. Such are the Suramskiy range between Kolkhidskaya and
Kura-Araksinskaya lowlands, Stavropolskaya upland between the West and East Cis-
Caucasus, the Andiyskiy range on the border of Inner Daghestan and the Terek river basin
and others.

The orographic peculiarities and general geographical factors have determined the
location of the Caucasus at the interfaces of two climatic zones (the moderate zone and the
subtropical zone) and two sectors of zonality (the border continental sector and the intra-
continental sector). Essential is the fact that on their significant stretching the ranges of the
Great Caucasus and Minor Caucasus reach the heights required for the formation of full or
almost full vertical zonal spectrum (from the adjacent plain zone to the subnival zone and
the nival zone).

When studying the Caucasus as the ecological and evolutionary space one should take
account of originality and historical severity in the formation of the landscapes. The main

features of the regional biota are related to particular historical milestones. Hence many of
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the Caucasian palacoendemics originated at the border of Palacogene and Neogene, when
there was an island with tropical vegetation on the terrain of the present Great Caucasus. At
the end of the Tertiary period during the intense orogenesis, changing to lower temperatures,
appearance of the land communication way between the Caucasus and Front Asia, the
ecogenetic diversity tended to increase with front-asian mountain xerophiles, middle-asian
desert species and the ones of the broadleaved woods of Europe. The occupation of the Cis-
Caucasus from the north by the steppe species of Eastern Europe as well as by the middle-
asian desert species was excluded by the Manychskiy Strait. For a long time this barrier was
kept during great quaternary glaciation of Northern Palaeoarctic and appeared to be
insuperable for some taiga species and tundra species which were supplanted by great
glaciers southward to 48° N. Their absence at present is considered to be no less peculiar
feature of the Caucasus biota than its palacoendemism.

The border of the Tertiary and the Quaternary periods is the most important milestone
in the development of ecological and evolutionary space of the Caucasian Isthmus. The
altitudinal gradient of the landscape was increased by 1500-2500 meters during new
processes of orogenesis and rejuvenation of the relief of the Caucasus and Transcaucasia.
These events were accompanied by changing to more lower temperatures and development
of mountain glaciation. The Interglacial periods were distinguished by the xerothermic
climate. All these processes influenced the flora and fauna, the structure and habitation of
the vegetation and animal complexes, their territorial organization.

According to all available data, to this period one should refer the beginning of the
formation of the present day altitudinal and zonal structure typical for the present Caucasian
biota. To this period one should refer the appearance of two equally operating
ecoevolutionary surfaces: the altitudinal surface determined by the altitudinal gradient of
the landscape and the sectoral surface determined by dissimiliar distribution of marine
transfers of heat and humidity. The originated complex orography significantly affected the
evolution of the local weather: it was greatly influenced by the presence of climatic
boundaries - mountain ranges and uplands.

The borealization of the climate was accompanied by reduction of the composition and
territorial habitation of tropical and subtropical complexes. More typified they survived only

in the west in Colchic (Kolkhida) and in the east in Talysh and Lenkoran’. In these regions
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the positive influence of marine transfers on hydrophilous and thermophilic biocomponents
was more profound. On the rest part of the territory they were transformed, depleted and
mostly gave way to other ecogenetic groups, more often to boreal and arid microgroups.
The Quaternary in the development of the Caucasian nature was determined by the outcome
of the struggle between these microgroups of the biological species [7]. As a rule, more
favourable conditions were preserved for mesophylls as well as for thermophilic and
hydrophilic elements in the western part from the Suramskiy range in Transcaucasia and in
the western past of Stavropol upland in the Northern Caucasus. Favourable prerequisites for
the representatives of mountain steppes of Front Asia, deserts of Middle Asia and steppes
of Eastern Europe were developed in the rest part of the Central and Eastern Caucasus. The
“ecological gates” to the northern macroslope of the Northern Caucasus were opened for
them after the Ice Age when the Manychskiy Strait gave way to the land with steppes.

As it is obvious, the quaternary orogenesis, great climatic changes in time and space,
the formation of powerful ecoevolutionary surfaces initiated new centers to create species
and population complexes based on local tertiary “settlers” of different geological and
historical periods from the adjacent biological complexes. The challenge now is to reveal
the laws of the spatial organization of the Caucasus theriofauna and theriopopulation with
consideration for the landscape structure; to reveal the laws stemming from the altitudinal
and sectoral gradient of ecological factors, in other words, to illustrate by the example of the
Caucasus theriopopulations regular changes of the composition and structure of the
biological systems in the conditions of three - dimensional space of mountains. These are
the conditions when sectoral sections of the mountain ranges, being within different
latitudinal zones, interact with them.

In our practice the solution of the problem was simplified due to systematization and
typification of the Caucasus zonal spectra on a basis of which the biological effect of
interaction between the biota of mountains and the biota of lowlands is formed.

Up to now, we recognized only 3 levels of such interaction called a type, a subtype
and a variant of the vertical zonation [8, 9]. By a series of examples the expediency of adding
the fourth level — a cohort of the types of the vertical zonation — has been recently

demonstrated [10].
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In the Caucasus we differentiate two cohorts: 1) a cohort of moderate climatic types
of the vertical zonation and 2) a cohort of subtropical types of the vertical zonation.
The border between these cohorts is the Great Caucasus Range, the climatic boundary
between the Northern Caucasus and Transcaucasia.

The necessity of supplementing the system of levels of the organization of the
altitudinal and zonal structure in the mountains with a cohort of the types of the vertical
zonation became obvious when the variability of the genus Erinaceus was studied. The
information on this group is in the article by Tembotova F.A. [10]. Here we call attention to
the methodical, more over, to the methodological aspect of the discussed subject.

The point is that with all phenotypic variability of the genus Erinaceus the entire group
of rather steady morphological features of the cranium and skeleton was revealed. The group
reflects deep adaptive changes of the populations to the certain landscape conditions of the
Caucasus climatic zones. Such are, for example, quantative values of the breast bone
elements, ribs, lengths of the bones of limbs and etc.

The second level reflects the peculiarities of microgroups of the biological species of
the sectoral sections of the ranges situated within one latitudinal zone. They are given the
rank of the type of zonation. There are as many types of zonation as many latitudinal zones
interact with the mountain system. It is clear that in the Caucasus there 5 such types,
matching 5 plain zones within which there are mountain ranges: the steppe type (west-
northcaucasian), the semidesert type (east-northcaucasian), the humid subtropical type
(west-transcaucasian), the arid subtropical type (east-transcaucasian) and the desert type
(fore-asian).

Each of the enumerated types is characterized by the distinct level of diversity of
ecologic genetic groups of biological species. Changing of the type by the other one is
accompanied by great realignments of the community — correlations and numerical values
of the species, the character of seasonal and annual fluctuations of the composition and the
structure of the animal population and etc.

The exampl. In the steppe type of the zonation (the basins of the river Laba and
the river Zelenchuk) mountain meadow and mountain forest mammals, including
palacoendemics, dominate among the mammals. The lack of the representatives of the plain

and steppe communities is typical. In the adjacent semidesert type (the basins of the river
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Malka and the river Samur), the other picture is observed — the steppe species penetrate far
to the mountains, occupy mountain ecosystems, quite often form part of the dominant
groups. The proportion of mesophylls, including the Caucasian endemics, reduces. In the
desert type (Dzhavakhet-Armenian Highland and Talysh) the Caucasian endemics, with rare
exception, are not found, whereas the diversity and abundance of xerophiles of the plain and
highland origin abruptly increase.

The third level of interaction of the plain and mountain communities is determined by
air marine transfers of warmth and humidity. By virtue of the fact that they influence the
mountain communities through the change of the latitudinal zones and the landscape, it is
reasonable to designate this level of interaction between lowland communities and mountain
communities as the subtype of the zonation. It is quite naturally that humid and warm
marine transfers from the Atlantic and the basins of the Mediterranean Sea and the Black
Sea are favourable for some biological species, less favourable for the others and unsuitable
for the third ones. According to this fact the respective changes are observed in all animal
groups.

The fourth level involves the changes which take place within the type or the subtype
of the zonation; the changes determined by local, regional peculiarities such as the relief of
the mountains and plains, the composition of the mother rocks and so on. We classify this
level as the variant of the zonation. As a rule, in the Caucasus this level is well expressed.
So the complexes of the biological species of the mountains belonging to the Elbrusskiy
variant (Pyatigor'e — Elbrus) and the Terskiy variant (the basin of the river Terek) differ
essentially by the diversity of the xerophils — natives of the plain steppes and semideserts.
Their representativeness and proportion in the biomass of the vast plateau-shaped tops of
the Peredovykh (Fore — Standing) ranges of the river Malka is as high as nowhere in the
Northern Caucasus. These features and the others of the zonal spectrum of the Elbrusskiy
variant, as the absence of the forest zone, create favourable prerequisites for the monitoring
of the environment and climate, long-termed cycles in the populations and communities of
the biological species.

From the above reasoning it is believed that the informativeness of the biological data,
gained in the mountains, can be far greater taking into account the different levels of

integration of mountains and plains — the fundamental phenomenon which we designate as

26



the biological effect of altitudinal and zonal structure (vertical zonation) of the mountain
landscapes [1, 2, 5]. We’ve worked out the corresponding coding system which is given
below. It furnishes the opportunity to form the computer data bank considering the

specification of the Caucasus nature. We present this system as follows.

The coding system of the landscape basis to form and analyse the information on the

altitudinal and zonal structure of the Caucasus biota

Cau. 1. The cohort of moderate climatic types of the vertical zonation

Cau. 1.1. The steppe (Western - Northcaucasian) type of the vertical
zonation

Cau. 1.1.1. The maritime subtype of the vertical zonation

Cau. 1.1.1.1. The Kubanskiy variant of the vertical zonation

Cau. 1.1.1.1.1.  The nival zone of the Kubanskiy variant

Cau. 1.1.1.1.2.  The subnival zone of the Kubanskiy variant

Cau. 1.1.1.1.3  The alpine zone of the Kubanskiy variant

Cau. 1.1.1.1.4.  The subalpine zone of the Kubanskiy variant

Cau. 1.1.1.1.5  The zone of dark-coniferous forests of the Kubanskiy variant

Cau. 1.1.1.1.6  The zone of deciduous forests of the Kubanskiy variant

Cau. 1.1.1.1.7  The forest steppe zone of the Kubanskiy variant

Cau. 1.1.1.1.8  The steppe zone of the Western Cis-Caucasus

Cau. 1.2. The semideserted (Eastern - Northcaucasian) type of the
vertical zonation

Cau. 1.2.2. The intercontinental subtype of the vertical zonation

Cau. 1.2.2.2. The Elbrusskiy variant of the vertical zonation

Cau. 1.2.2.2.1.  The nival zone of the Elbrusskiy variant

Cau. 1.2.2.2.2.  The subnival zone of the Elbrusskiy variant

Cau. 1.2.2.2.3.  The alpine zone of the Elbrusskiy variant

Cau. 1.2.2.2.4.  The subalpine zone of the Elbrusskiy variant

Cau. 1.2.2.2.5. The zone falls out

Cau. 1.2.2.2.6. The zone of steppe meadows of the Elbrusskiy variant

Cau. 1.2.2.2.7. The zone of meadowy steppes of the Elbrusskiy variant
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Cau.
Cau.
Cau
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.

Cau.
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.
Cau.

Cau.
Cau.

Cau.
Cau.
Cau.

Cau.

1.2.2.2.8.
1.2.2.2.9.
. 1.2.2.3.
1.2.2.3.1.
1.2.2.3.2.
1.2.2.3.3.
1.2.2.3.4.
1.2.2.3.5.
1.2.2.3.6.
1.2.2.3.7.
1.2.2.3.8.
1.2.2.3.9.
1.2.2.4.
1.2.2.4.1.
1.2.2.4.2.
1.2.2.4.3.
1.2.2.4.4.
1.2.2.4.5
1.2.2.4.6.
1.2.2.4.7.
1.2.2.4.8.
1.2.2.4.9.
2.

2.3.

2.3.3.
2.3.3.5.
2.3.3.5.1.
2.3.3.5.2.
23353
23354

The steppe zone of the Elbrusskiy variant

The semideserted zone of the Middle Cis-Caucasus

The Terskiy variant of the vertical zonation

The nival zone of the Terskiy variant

The subnival zone of the Terskiy variant

The alpine zone of the Terskiy variant

The subalpine zone of the Terskiy variant

The zone falls out

The deciduous zone of the Terskiy variant

The forest steppe zone of the Terskiy variant

The steppe zone of the Terskiy variant

The semideserted zone of the Eastern Cis-Caucasus

The Daghestanskiy variant of the vertical zonation

The nival zone of the Daghestanskiy variant

The subnival zone of the Daghestanskiy variant

The alpine zone of the Daghestanskiy variant

The subalpine zone of the Daghestanskiy variant

The zone falls out

The zone of deciduous forests of the Daghestanskiy variant
The forest steppe zone of the Daghestanskiy variant

The zone falls out

The semideserted zone of Daghestan Primorskaya Lowland
The cohort of subtropical types of the vertical zonation
The humid subtropical(Western-Transcaucasian) type of the
vertical zonation

The maritime subtype of the vertical zonation

The Kolkhidskiy (Colchic) variant of the vertical zonation
The nival zone of the Kolkhidskiy (Colchic) variant

The subnival zone of the Kolkhidskiy (Colchic) variant
The alpine zone of the Kolkhidskiy (Colchic) variant

The subalpine zone of the Kolkhidskiy (Colchic) variant
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Cau.

Cau.

Cau.

Cau.

Cau.

Cau.
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.

Cau.
Cau.

Cau.
Cau.
Cau.
Cau.

Cau.

Cau.
Cau.

Cau.

23355

2.3.3.5.6

2.3.3.5.7

23358

2.3.3.6.

2.3.3.6.1.
2.3.3.6.2.
2.3.3.6.3.
2.3.3.6.4.
2.3.3.6.5.
2.3.3.6.6.
2.3.3.6.7.
2.3.3.6.8.

2.4.

2.4.4.
2.4.4.7.
2.44.7.1.
2.44.7.2.
2.4.4.7.3.
2.44.7.4.
2.44.7.5.

2.4.4.7.6.
2.4.4.7.7.
2.44.7.8.

The zone of dark-coniferous forests of the Kolkhidskiy
(Colchic) variant

The zone of deciduous forests of the Kolkhidskiy (Colchic)
variant

The zone of subtropical forests of the Kolkhidskiy (Colchic)
variant

The zone of lowland subtropical forests of Kolkhidskiy
(Colchic) Lowland

The Adzharskiy variant of the vertical zonation

The zone falls out

The subnival zone of the Adzharskiy variant

The alpine zone of the Adzharskiy variant

The subalpine zone of the Adzharskiy variant

The zone of dark-coniferous forests of the Adzharskiy variant
The zone of deciduous forests of the Adzharskiy variant
The zone falls out

The zone of lowland subtropical forests of Kolkhidskaya
(Colchic) Lowland

The Arid subtropical (eastern-transcaucasian) type of the
vertical zonation

The Continental subtype of the vertical zonation

The South-Ossetian variant of the vertical zonation

The nival zone of the South-Ossetian variant

The subnival zone of the South-Ossetian variant

The alpine zone of the South-Ossetian variant

The subalpine zone of the South-Ossetian variant

The zone of dark-coniferous forests of the South-Ossetian
variant

The zone of deciduous forests of the South-Ossetian variant
The forest-steppe zone of the South-Ossetian variant

The zone falls out
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Cau.

Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.

Cau.

Cau.

Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.

Cau.

Cau.

Cau.
Cau.
Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.

2.4.4.8. The Alasano-Agrichaickiy variant of the vertical zonation

2.4.4.8.1. The nival zone of the Alasano-Agrichaiskiy variant

2.4.4.8.2. The subnival zone of the Alasano-Agrichaiskiy variant

2.4.4.8.3. The alpine zone of the Alasano-Agrichaiskiy variant

2.4.4.8.4. The subalpine zone of the Alasano-Agrichaiskiy variant

2.4.4.8.5. The zone falls out

2.4.4.8.6. The zone of deciduous forests of the Alasano-Agrichaiskiy
variant

2.4.4.8.7. The zone of lowland forests of the Alasano-Agrichaiskiy variant

2.4.4.8.8. The semideserted zone of Kura-Araksinskaya Lowland

2.4.4.9. The Shemakho-Kobystanskiy variant of the vertical zonation

2.4.4.9.1. The nival zone of the Shemakho-Kobystanskiy variant

2.4.4.9.2. The subnival zone of the Shemakho-Kobystanskiy variant

2.4.4.9.3. The alpine zone of the Shemakho-Kobystanskiy variant

2.4.4.9.4. The subalpine zone of the Shemakho-Kobystanskiy variant

2.44.9.5. The zone falls out

2.4.4.9.6. The zone of deciduous forests of the Shemakho-Kobystanskiy
variant

2.4.4.9.7. The forest-steppe zone of the Shemakho-Kobystanskiy variant

2.4.4.9.8. The semideserted zone of Kura-Araksinskaya Lowland

2.4.4.10. The Trialetskiy variant of the vertical zonation

2.4.4.10.1. The zone falls out

2.4.4.10.2. The zone falls out

2.4.4.10.3. The alpine zone of the Trialetskiy variant

2.4.4.10.4. The subalpine zone of the Trialetskiy variant

2.4.4.10.5. The zone of dark-coniferous forests of the Trialetskiy variant

2.4.4.10.6. The zone of deciduous forests of the Trialetskiy variant

2.4.4.10.7. The forest-steppe zone of the Trialetskiy variant

2.4.4.10.8. The zone falls out

2.4.4.11. The Central Minor-Caucasian variant of the vertical

zonation
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Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.

Cau.
Cau
Cau
Cau

Cau.

244.11.1.

244.11.2.

2.44.11.3.

244.114.

244.115.
2.44.11.6.

244.11.7.

244.11.8.

2.4.4.12.

2.44.12.1.

2.44.12.2.

2.44.12.3.

2.44.12.4.

2.44.125.
2.44.12.6.

2.44.12.7.

2.44.12.8.
. 2.5.

. 2.5.5.

. 2.5.5.13.
2.5.5.13.1.

The zone falls out

The zone falls out

The alpine zone of the Central Minor-Caucasian variant of the
vertical zonation

The subalpine zone of the Central Minor-Caucasian variant of
the vertical zonation

The zone falls out

The zone of deciduous forests of the Central Minor-Caucasian
variant of the vertical zonation

The zone of arid light forests of the Central Minor-Caucasian
variant of the vertical zonation

The semideserted zone of Kura-Araksinskaya Lowland

The Karabakh-Zangezurskiy variant of the vertical zonation
The nival zone of the Karabakh-Zangezurskiy variant of the
vertical zonation

The subnival zone of the Karabakh-Zangezurskiy variant of the
vertical zonation

The alpine zone of the Karabakh-Zangezurskiy variant of the
vertical zonation

The subalpine zone of the Karabakh-Zangezurskiy variant of the
vertical zonation

The zone falls out

The zone of deciduous oak forests of the Karabakh-
Zangezurskiy variant

The zone of arid light forests of the Karabakh-Zangezurskiy
variant

The semideserted zone of Kura-Araksinskaya Lowland

The Desert (Front-Asian) type of the vertical zonation

The maritime subtype of the vertical zonation

The Talyshskiy variant of the vertical zonation

The zone falls out
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Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.
Cau.

Cau.
Cau.
Cau.
Cau.
Cau.

Cau.

Cau.

Cau.

2.5.5.13.2.
2.5.5.13.3.
2.5.5.13.4.
2.5.5.13.5.
2.5.5.13.6.
2.5.5.13.7.
2.5.6.
2.5.6.14.

2.5.6.14.1.
2.5.6.14.2.
2.5.6.14.3.
2.5.6.14.4.
2.5.6.14.5.
2.5.6.14.6.

2.5.6.14.7.

2.5.6.14.8.

The zone falls out

The zone falls out

The subalpine (mountain steppe) zone of the Talyshskiy variant
The zone of deciduous forests of the Talyshskiy variant
The zone of subtropical forests of the Talyshskiy variant
The zone of subtropical forests of Lenkoranskaya Lowland
The continental subtype of the vertical zonation

The Dzhavakhet-Armenian variant of the vertical
zonation

The nival zone of the Dzhavakhet-Armenian variant

The subnival zone of the Dzhavakhet-Armenian variant
The alpine zone of the Dzhavakhet-Armenian variant

The subalpine zone of the Dzhavakhet-Armenian variant
The zone falls out

The zone of juniper and oak forests of the Dzhavakhet-
Armenian variant

The zone of arid light forests of the Dzhavakhet-Armenian
variant

The semideserted zone of the Dzhavakhet-Armenian variant

In the table the letters "Cau." specify the mountain area of the Caucasus. The first

number is in line with the number of the cohort of the types; the second one is in line with

the number of the type; the third one is in line with the subtype, the fourth one is in line with

the variant, and the fifth one is given to the zone of the variant.

The territorial distribution of all the types and variants of the vertical zonation is shown

on the schematic map of the Caucasus (Fig. 1). The altitudinal zones of the variants with the

coding numbers are shown as the scheme (Fig. 2).
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Codes of altitudinal

Codes of altitudinal

Codes of altitudinal

Caul.l.1.1.13K
Cau.1.1.1.1.2.
Cau.l.l.1.1.3. WV

canl.1.1.1.4. YYYT
Canl.l1.1.5. R R4S
Caul.l.1.1.6. D POB
Cau.1.1.1.1.7. m_w_@

Cau.l.1.1.1.8. y v ¥ ¥V V'V

The Kubanskiy variant
(The code - Cau. 1.1.1.1.)

Cau, 1.2,2.3.1,
Cau. 1.2.2.3.2. —ymy,

Cau. 1.2.2.3.3. v wwvwvy

Cau.1.2.234. T Y.'f
Cau.1.2.23.6.PPQ
Cau.1.2.2.3.7. Qv v v
Cau.1.2.2.3.8. wvwvYvy
Cau.1.2.2.3.9. vv— =y ==Y

The Terskiy variant
(The code - Cau. 1.2.2.3))

Cau.2.3.3.5.2, ~yym=
Cau.2.3.3.53. y yyy
Cau.2.3.3.54.7Y TT
Cau.2.3.355 2 4 4%
can23.3.5.6. QOO

can.2.3.3.5.7. QIQTP
Cau.2.3.3.5.8. QOIP!

The Kolkhidskiy variant
(The code - Cau. 2.3.3.5.)

Codes of altitudinal

Codes of altitudinal

Codes of altitudinal

Cau. 1.2.2.2.1.
Cau, 1.2.2.2.2. =g —

Can12223.¥YVY ¥V
can.1222.4Y

Can1.2.2.2.6. Tw Iv Ty
Can.1.2.22.7.4¥ v YvY
Cau.l2228. y¥y¥Y¥Vvy

Cau.1.2.2.2.9 ¥==Y="Y==Y

The Elbrusskiy variant
(The code - Cau. 1.2.2.2.)

Cau. 1.2.2.4.1.

Cau. 1.2.2.4.2 =¥~
Cau. 1.2.2.43.vyvv

cau. 1.2.2.44.YYYY

Can 1.2.2.4.6. QG H
o 12247 ® v Py
Cau.l.2.248. vv vV¥

Cau. 1.2.2.4.9. =y =¥ =Y

The Daghestanskiy variant
(The code - Cau. 1.2.2.4.)

Can 233 6.0 525
Cau.2.3.3.6.2, ~v-vy=
Cau.2.3.3.6.3. yvvy
Cau.2.3.3.6.4. YYIY

Cau.2.3.3.6.5. * ‘ ‘t
(:au,2.3.3.6.6.QQQQ
Cau.2.3.3.6.7.D1Q]Q1@
Cau.2.3.3.6.8. QIPIP1P

The Adzharskiy variant
(The code - Cau. 2.3.3.6.)
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Cau.2.4.4.7.1:

;m - g Cau.2.4.4.8.1 -~

E (-a"-j-:-:-;-j’"* 5 |Cau.2.4.4.82—v-v
= |Caun2.4.4./ dxvy = ] =
S | can2.4.4.7.4YTY7 = Cau.2.4.4.83vvvy
thn ey Cau,2.4.4.8.4.TrrT

< Cau2.4.4.7.5 4 4344 ,?,J

_Gé Cau.2.4.4.7.6. QOO 2 Cau.2.4.4.8.6 9 PP
45 Cau.2‘4.4.7.7‘vivi¢ (3‘ Cau.2.4.4.8.7@vvq)fv

The South-Ossetian variant

(The code - Cau. 2.4.4.7.)

Codes of altitudinal

Cau.2.4.4.9.1.
Cau.2.4.4.9.2-

Cau.2.4.493x¥Y
Cau.2.4.4.94YYT

Cau.2.4.49.60PP

Cau2.4.4.9.7@PvvPev
Cau.2.4.4.9 8-v=-vy=-Vv=¥

The Shemakho-Kobystanskiy variant

Codes of altitudinal

(The code - Cau. 2.4.4.9.)

Caun.2.4.4.113% ¥ ¥
Can2.4.4.11.4YYYY
Cau2.4.4.11.6 808
Cau2.4.4.11.7 Qv -8
Cau.2.4.4.11.8v--v-=v

The Central-Minor-Caucasian variant
(The code - Cau. 2.44.11.)

Codes of altitudinal

Cau.2.5.5.13.5 9%

Cau.2.5.5.13.6.5 90
Cau.2.5.5.13.7.51010

The Alazano-Agrichaiskiy variant

(The code - Cau. 2.4.4.8.)

Cau.2.4.4.10.3
Cau2.4.4.10.4YYY
Cau.2.4.4.1 0.5."
Cau2.4.4.10.6. G
Cau2.4.4.10.7. P Pr¥

Codes of altitudinal

The Trialetskiy variant
(The code - Cau. 2.4.4.10.)

Cau.2.4.4.12.2. _ -
Caun.2.4.4.12.3. vvew
Cau2.4.4.12.4.YYYYY
Cau.2.4.4.12.6. 5O
Cau.2.4.4.12.7.8--v--©
Cau.2.4.4.12.8.v ——y~-v

Codes of altitudinal

The Karabakh-Zangezurskiy variant

(The code - Cau. 2.4.4.12.)

Cau.2.5.6.14.1.
Cau.2.5.6.14.2 ~v -~
Cau.2.5.6.14.3. v~
Cau.2.5.6.14.4.YYYY
Cau.2.5.6.14.6 P LPL

Cau.2.5.6.14.7.@-v-v @
Cau.2.5.6.14.8.v=v—v~-

Codes of altitudinal

The Talyshskiy variant
(The code - Cau. 2.5.5.13.)

The Dzhavakhetsko-Armenian variant
(The code - Cau. 2.5.6.14.)

Fig.2. The zonal spectra of the variants of the vertical zonation in the Caucasus



In conclusion it should be pointed out once again that the general and local regional
factors of the Caucasus, the peculiarities of the historical and geologic development of its
biota constitute a favourable prerequisite for studying different mechanisms for the
formation of biodiversity in the mountains. This is primarily true for the problem of
interaction between mountains and lowlands, belt factors and zone factors, their
contribution to formation of altitudinal and zonal structure of mountain ecosystems,
microevolutionary process in the mountains.

On the level of ecosystems the cumulative action of the altitudinal and latitudinal
meridional gradient in the Caucasus mountains is reflected in the formation of the complex
altitudinal and zonal structure of landscapes. Its typification for ecological and evolutionary
purposes is testimony to the necessity of differentiating four following ranks of the structure:
the cohort, the type, the subtype and the variant of the vertical zonation. The sectoral section
of any altitudinal zone within each rank of the altitudinal and zonal structure of mountain
landscapes is characterized by the certain quantitative and qualitative composition of the
complex of the biological species [11-13].

Our long-standing data testify that the altitudinal and zonal structure affects
fundamentally the topography of the area, changes all the parameters of the geographical
and biotopical habitation of the species. Consequently, the area of the biological species in
the mountains is investigated more profoundly by analyzing its parameters with
consideration for the altitudinal and zonal structure of the mountain ecosystems. The
revealed dependence of the parameters of the area on the character of the zonal spectrum
allows foresee their contemporary and future state.

The foregoing is referred to different extent to both phenotypical and genotypical
variability of the biological species in the mountains. At the present-day stage of
investigation of the Caucasus biota it is not correctly to reduce the laws of variability of the
biological species only to its adaptation to the altitudinal gradient including hypoxia. In the
Caucasus along with altitudinal adaptation the sectoral vector of variabihty of the biological
species is clearly defined. In other words, any biological object is influenced by the factors

developed at the intersections of the altitudinal and sectoral ecoevolutionary planes. The
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effect of interaction of vertical zonation and latitudinal zonality is formed through them [1,
2].

Our opinion is that the conception of interaction of vertical zonation and latitudinal
zonality, biological effect of this interaction is of many-sided theoretical and practical
significance. By promoting the conception into life the people's understanding and world
perception of nature will change as in the case with Dokuchaev's theory of zonation. It is
important to realize that it is impossible to build up not a single, at all significant and
resistant barrier in front of any transfer out of the mountains towards the plain and vice
versa. This is true of humidity and warmth, biological objects, industrial wastes and etc. The
economic aspect of this problem is great and requires profound investigation and
propaganda.

Among special problems of prime importance is protection of the unique genofund and
coenofund of the Caucasus, including the Northern Caucasus, taking into consideration the
necessity to improve the network of protected areas. Probably the serious omission is that
there is not a single nature reserve in the Elbrusskiy variant of the vertical zonation, where
the biota is full of endemic forms and original ecosystems. At the same time there are two
nature reserves in the Terskiy variant and two nature reserves in the Kubanskiy variant.

The projecting of new protected territories and the improvement of the existing ones
must provide special researches in flora and fauna and ecosystems with consideration for
the biological effect of the interaction between ecoevolutionary planes in the mountains.

Our long-standing experience testifies that to promote the theory of the biological effect
of the altitudinal and zonal structure into the process of teaching means to contribute to the
development and deep knowledge of fundamental biological phenomena in the mountains

and training the students in natural sciences.
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