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IlepcnnekTnBBI MccienoBauui B KyHIypckori jiecocTeni ¢ ejIbl0 pa3BUTMUA CeTHU
0c000 0OXpaHsieMbIX IIPUPOTHBIX TEPPUTOPUII
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Ab0yamanoba V. D.
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DKcTpasoHasibHasg KyHrypckas jiecocTenb pacIioyioKeHa B 3alaJHbIX IPearopbsax
Cpennero VYpana. CeepHble y4yacTKM JIeCOCTeIVM HpaKTUUYecKy AocTUraroT 58 c.Ii.
@opMmpoBaHMEe JIECOCTEIIHBIX KOMIUIEKCOB B IIOATAeXHOW 30He OOyCIIOBJIEHO
pacIpocTpaHeHVeM MHTEeHCHBHO KapCTYIOIIMXCs HYDKHernepMcKux ropoz. K mnx Beixogam
¥ KapCTOBBIM 00pa3oBaHMAM IIPUYpPOUYeHbl MecTa OOMTaHMS y3KOJIOKAJIBHBIX SHIEMUKOB
VI 11eJIOro KOMIUIeKCa peJIKTOB.

PavioH xapakTepmsyeTcsi HM3KOM 00eCIIe4eHHOCTBIO 0c0o00  OxpaHseMbIMU
npupopubiMu TeppuropusiMu (OOIIT). C nensio popMmrpoBaHs IIpoeKTa pasBUTHS CETU
OOIIT 3arutaHMpOBaHO pellleHVe psAda MCCIeloBaTeIbCKMX 3a1ad.

Heobxonyma axTyaymsanms rpaaui; KyHrypcekoi secocrerm. B HacTosimee spems
CyIIeCTByeT HeCKOJIbKO CYIIeCTBEHHO pa3/IMYarollNXcs BapMaHTOB I'PaHUL] IIPUPOTHOTO
palioHa, BBbIIEJIEHHBIX II0 pa3IM4HbBIM KpuTepusaMm. Vimeromiecs paHHBIE O
pacIpocTpaHeHUN CTeIIHBIX YYacTKOB IO3BOJIAIOT IIPeIIOJIOKNUTh KIIaCTEPHBIN XapaKTep
npupogHoro panoHa. OrperesleHre IIPOCTPaHCTBEHHBIX XapaKTepUCTMK parioHa
IUIaHVMPYeTCs OCYIIeCTBIIATh IIyTeM aHalM3a JaHHBIX AMCTaHIIVOHHOIO 30HOMPOBaHVIA
3emyInt U VIX CMHTe3a ¢ JaHHBIMI IIPSMBIX Ha3eMHBIX 00cIeoBaHmUM U I PpOBOI MO
penbeda. C 3TOV IeIbl0 B HacToslllee BpeMsl IPOBOAUTCA paboTa MO OIIpeesIeHUIo
CIIeKTpaJIbHBIX IIPU3HAKOB crienydmdeckmx dpuroneHo3os KyHrypckor secocreni.

braromapss  pasBuBaromMMcs — McCIeoBaHWMSM — Hpollecca  POpMUpPOBaHMA
NPUPONHBIX  KOMIUIEKCOB  KyHrypckom  jiecocternm B TOJIOLIeHe — MeTOOaMM
MaJICOOKOJIOTMYECKMX PEeKOHCTPYKIMI YCTaHOBJIEHO, UYTO [eATeJIbHOCTh 4YesloBeKa
cIlepXXVBaeT pa3BUTHe 30HAJIbHBIX JIECOB, CIIOCOOCTBYSI COXPaHEHMIO 1 pacIpOoCTpaHEeHWIO
CTeITHBIX BUIOB OwoTel [1]. B To ke Bpemsi aHTpororeHHasi Harpyska IIPMBOAUT K
Aerpaganyy npupoaHo cpenpl. CJI0KHOCTD peakinyt skocucteM KyHrypckor jiecocrenmv
Ha aHTPONOIeHHOEe BO3[EVICTBMEe HPVBOOUT K TPYHTHOCTAM B OLIEHKE VX COCTOSAHWM:A. B

CBA3U C OTUM, H606XOHJ/IMO n3sydeHne CYKIeCCMOHHBIX PAIIOB KYHI’prKOTZ[ JIeCOCTeIIN, 4YTO
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IIO3BOJIUT paspaboTaTb METONMKY YCTaHOBJIeHUs pa3 Aerpajammy ¥ geMyTalun
9KOCVICTEM.

Ha 3amagme coBpemennont KyHrypckow jrecoctermn 3admkcupoBaHa [2] ObicTpast
CMeHa COCHBI Oepé3o1t okos1o 5.5 jIeT Hasaz, YTO KOHTPACTUPYeT ¢ JaHHBIMI BepxHero u
Cpennero Ilpukampsi, rme cocHa, Oepesa 1 ejlb BCTpedaIMCh KaK COOOMMHAHTBI Ha
NpoTsbkeHUM Bcero rosonieHa [3]. ChernaHo IpeAriosiokeHMe, YTO HPUUMHOM 3TOTrO
IIpollecca MOIJIM CTaTh CWIbHBIE HOXapHI [2]. B cBA3M ¢ 3TnM, HepcrIeKTMBHO IIpoBefieH e
VICCTIeIOBAaHNsI COBPEMEHHOTO XapaKTepa paclpoCTpaHeHsI COCHOBBIX I Oepe30BbIX JIeCOB
B KyHrypckon jiecocrenu 1 x MOJIOXKeHV B CyKIIeCCMOHHOM psAfy. [1a pelenns sagad
II0 OIpeesIeHNI0 CYKLIeCCMOHHBIX PpsOB IUIAaHMPYeTCs IIpOoaHaIM3MpOBaTh [laHHbIe
AVICTAaHIIMOHHOIO 30HAMpoBaHMs Landsat ¢ 1980-x rr., Takke ommpasich IIpM 3TOM Ha
JlaHHbIe Ha3eMHBIX 00C/Ie[IOBaHMIL.

VHuTepeceH xapakTep OTKIMKa crenudmdeckux coobmiects Kynrypckon
JIeCOCTeIM Ha COBpeMeHHOe M3MeHeHMe ruiaporepMudeckux ycaosuil. C 3ToM Lebio B
HacTosdlllee BpeMs IPOBOAUTCA OLleHKa peaKIMM CTeIIHBIX 3KOCUCTeM Ha 3acyxy C
VICIIOJIb30BaHMeM BereTalVIOHHBIX MHIEKCOB.

TakmuM oOpasom, mpepdrionaraeTcs, YTO ydYeT XapaKTepa peaKIMil 3SKOCUCTeM
KyHnrypckon jiecocrerm Ha HpsiMOe aHTPOIOreHHOe BO3AEeVICTBUE W ITPOMCXOOVBIINX B
IIPOIUIOM ¥ B HacCToOslllee BpeMsl KJIVMMaTWUYeCKNX M3MeHeHWV, y4eT IIPOCTPaHCTBeHHBIX
XapaKTepUCTUK IIO3BOJIUT CIIPOEKTMPOBaTh MaKCUMaJIbHO 3(@eKTMBHYIO C IO3ULNN

coxpaHeHms OnopasHooOpasms Ha Bcex ero yposHsx cerb OOITT.
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(BepcHs MaTepuasIoB Ha aHIVIMICKOM S3bIKE MPEICTaBICHa Ha CTP. 36)
Azeinuxob A.A. 12, Azexcymun B.D.?
[lenmp no npobaemam 3xo10euu u npodykmubrocmu seco6 PAH, Mock6a, Poccus
2Uncmumym eeoepagpuu PAH, Mocx6a, Poccus

aaacastor@gmail.com

CoBpeMeHHbIe JIeCHBIe SKOCHCTEMBI - MO3amKa IIPOIUIBIX AHTPOIIOTEHHBIX
BO3/IEVICTBUL, IIpeX/ie BCero, TPaAMIIMOHHOIO U IOC/IeYIOIIero 3a HUM IIPOMBIIIUIEHHOIO
IPUPOIOIIONIb30BaHMs, II0O3TOMY COXPaHWBIINECS JIeCHble MAacCMBBI dallle BCero
IIpeACTaB/IeHbl  COOOIecCTBaMM  Pa3HOM CTelleHV HapYIIeHHOCTM/ BOCCTAHOBJIEHS.
VccrremoBaHMs TOMOOHBIX MO3aVIK KpaliHe BaXKHBI PV BBIOOPEe YUaCTKOB JISI OXPaHBI, IS
OLIeHKM 3KOCUCTEeMHBIX (YHKIIMI, HaOpsMyIO 3aBUCSIIMX OT  JJINTEIbHOCTU
CyIlIeCTBOBaHMs JIGCHOTO TIOKPOBA M IaBHOCTY HAaPYIIIeHNUT, a TaKXXe pa3paboTKM MeTOI0B
BOCCTAHOBJIEHMS JIECHBIX 3KOcmcTeM. JIg M3ydeHMs: MCTOPUM IIPUPOAONOIb30BaHMS B
KadecTBe MOME/IbHBIX OOBEKTOB BBIOpPAHBI [IBa COCEOHMX PeUYHBIX OacceviHa: Bepxmeit
ITevops! (OT MCTOKa A0 BIIaJIeHV JIEBOIO KPYITHOTO IIPUTOKA P. YHBM) IUIOIIAIBIO OKOJIO
442.3 TrIc. Ta 1 Bepxueit KosnBbl (0T McTOKa 10 BHa/ieHMs JIEBOTO KPYIIHOIO IIPUTOKA P.
bepésoson) mromaznpio 355.3 Teic. ra. CoxpaHHOCTb COBpeMeHHOT0 JIECHOTO IIOKPOBa 3TVX
OaccertHOB CVWIBHO OTIMYAETCS: K MAJIOHAPYIIEHHBIM JIECHBIM TEPPUTOPUSAM OTHOCUTCS
okosio 99% 1uromanu OaccevtHa Bepxuem Ileuopsl m Tosbko 33% OaccertHa Bepxuen
KosnBel.

Ha ocHoBe MHOroseTHero ImomcKa ¥ aHaju3a OOMIMPHOTro Habopa apXMBHBIX
MaTepuasioB, coxpaHuBIIMxca B apxmBe YepabiHckoro wmyses mm. A.C. Ilymxuaa
(Hepoemp), TI'ocymapcrBenHoMm Apxwuse Ilepmckoro xpasi (Ilepmb) m  Poccurickom
rocygapcTtBeHHOM  ucropudeckoM apxuse (CaHkT-IleTtepOypr) pekoHcTpywpoBaHa
ucTopusl 3acejleHusl (BpeMs IOsBJIeHMs / WCUYe3HOBEeHMs HaceJeHHBIX ITYHKTOB) U
OCBOeHMsI B BepXxoBbgX KoJiBbI, a Takke YMCIIEHHOCTb HaceJleHMs W IUIOIIaAn
KPeCcThsIHCKVIX YTOIWIL B pasHble Ileprobl BpeMeHn. HecMoTps Ha HEBBICOKYIO INIOTHOCTD

(277 gesn./1000 xB. xm B 1889 rozy) v HeboJIbIINe UIOMIAIN KPeCcThIHCKMX 3eMeilb (1.3% oT
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IUTOIAaN OacceriHa), B XO34VICTBEHHBIN 00OPOT OBUIO BKIIFOUEHO HAMHOTO OOJIBIIIE JIECOB
3a CUET aKTMBHOIO VICIIOJIb30BaHWS IMOJCEYHO-OIHEBOIO 3eMJleflesIvisl, PacydVCTKN JIeCOB
IIO7 CeJIbCKOXO3AVICTBEHHBbIe 3eMJII ¥ KeIOpoBOro IpoMmbicia. Hambosiee MOITHBIM
daxTopom TpaHcdopMaIMM JIeCOB B AOIIPOMBIIIUIEHHBIV ITeprof, ObLIV JIeCHbIe TT0XKaphl,
COIIPOBOX/IABIIIVe IOJCEeYHO-OTHeBOe 3eMylefiesIvie ¥ PacuMCTKy Y4YacTKOB I10JI, CEHOKOCHI.
Taxke Obpla peKOHCTpyMpoBaHa WCTOpPUS OPMIUpPOBaHMS, TPAaHWUIIBI JIECHUYECTB U
oOBeMBI 3arOTOBOK IpeBeCHHBbI B pas3Hble Ilepuoabl BpeMeHN. [IpomorDKuTeIpHOCTD 1
CTelleHb TpaHC(OPMAaLIN JIECOB MOIEIBHOTO IIOJIMTOHA 00y CII0B/IeHa IIPMHA/IeXHOCTBIO
TeppuTOpUM K BoirkckoMy GacceliHy 1 BO3SMOXKHOCTBIO CIUIaBa JipeBecHbl. Tak, HIDKe 10
TeueHUIO (Ha Oeperax peku Kawmspl), pacnonaragmce KpyIHeMIe cojleBapeHHble
MIPOM3BOACTBA, MOTPeOJISABIIIE OTPOMHOe KOJINMYECTBO IPOBSHOV ApeBecuHBI (Ha IpoBa
eXerogHo BeIpyOasm go 17 Teic. ra). B Gaccenine Bepxuen KosBbl pyOka coneBapeHHBIX
ApoB Hadaslachk B IrepBont Tpetu XIX Beka, K cepenmue XIX Beka jieca ObUIV BEIPYyOJIEHEI B
riostoce 1mpuHOM 110 10 KM BI0JIb HEKOTOPBIX CIUIABHBIX peK. Bo Bropon nonosuHe XIX
BeKa 3HauuMTe/IbHAsl YacTb JpeBecrHBI IIUIa Ha MecTHoe OapxecTtpoeHme, ¢ 1890-x - Ha
BOJDKCKIE PBIHKM. BpIiOOpouHBIMM pyOKaMy ObUIM 3aTPOHYTBHI TOJIBKO YYacTKM BHOJIb
CIuIaBHBIX peK. OTIyCcK KpecThsiHaM [OpeBeCcHHBI I COOCTBEHHBIX HYXI ObUI
He3HaunTesleH. CIUIOIIHBIE 1 yCJIOBHO-CIUIOIIHBIE PYOKM Ha TeppUTOPUM MOMETHHOTO
HOJIMTOHa Hadamch ToiibKo B 1930 romy m mpoporpkavice 1o 2000 ropa.

PeKOHCTPYKIIMS COLMAIbHO-9KOHOMIMYECKMX YCIIOBUM ITOKas3asla, uro 80 jieT Hasas
IUDIOTHOCTh HacesleHMsi Obuia Bbime mpumepHo B 100 pas, oOmias HpOTSHKEHHOCTDH
CIUTaBHBIX peK cocTaBisuia 383 kM. ['maBHBIM (pakTOpoM mpeoOpasoBaHVIS JIeCOB OBUIN
IoXapbl, CKOHIIEHTPUpPOBaHHBbIe BOKPYI HaceJeHHBIX IIYHKTOB W CIUIaBHBIX peK.
ITnomame MasioHapylleHHOM JiecHoM Teppuropun 80 jteT Hasazx Obuia B 1.5 pasa Goriblire
coBpeMeHHOW. /[lajbHemmmii aHaaM3 KapTorpadndeckoro maTepuasia pasHBIX JIeT
IIO3BOJINT OLIEHUTh MAacIITaObl VI CKOPOCTM IIPOMBIIUIEHHOTO HPUPOAOIIONIb30BaHMUS U
BBIJIeJINTH Haynbolee COXpaHMBIIIECs YUaCTKIL.

Pabora BrittosiHeHa mpu prHaHcoBom nogaepxke PH®, mpoexT Ne 23-24-00294.



ITaneoskoornaeckme ncciaenosannsa Cpenuert Kamer
B paMKax mpoekTa DFG (2021-2024 rT.): O0CHOBHBI€ pe3yJIbTaThl
(Bepcusi MaTepualoB Ha aHIVIMICKOM sI3bIKe IpeJicTaBIeHa Ha cTp. 38)
Bamaaoba B.A.%, Ilepeckoxo8 M.J1.2, Muneaséé B.B.3, Opaoba E.M.?, Cannuxo6 I11.10.2,
lIymunroBexux J1.C. 1
IT'émmumneenckui ynubepcumem um. Ieopea-Abeycma, I'émmuneen, I'epmarus
vlada1996batalova@mail.ru
[Tepmcxuil eocyoapcmBennviil HAYUOHAALHBITL uccaedoBamenvckuil yHubepcumem, [lepms, Poccus

SHWY BIID, Ilepmv, Poccus

Ha nporsxenmm mcropum OaccertH Kambl 3aHMMal TpaHCTpaHMYHOE ITOJIOXKEHVIe
Mexny Bocrouno-Espomnerickor paBHMHOM ¥ YpasIbCKMM — XpeOTOM,  BBIIIOJIHSIA
BaKHeVIIIe rocejieH4ecKue, TPaHCIIOPTHO-KOMMYHVKaTVBHBIE 14
XM3HeoOecrieunBaromiye pyHKImm. B apxeororo-naneoskosormdeckom KoHTekcTe Kama B
eé cpemHeM TeuyeHMUM, BBICTYIIad B KadecTBe OSKOTOHA MeXIy 3eMIee/IbuecKo-
JKVBOTHOBOUECKMM THUIIOM XO3SAVICTBOBaHM:A B JIECOCTEIsIX Ha Ore ¥ OXOTHUKaMMU-
coOupaTesIsSIMI TaviTyl ceBepa, SIBJISIeTCSl IHTepeCcHeNIIell 1 10 CUX 0P MaJIoM3y4YeHHOM
gacTpio Kamckoro Gaccerta. B HacTosmmen paboTe mpeacTaBiieHbl OCHOBHBIE Pe3YJIIbTaThI
KOMIUIEKCHBIX ITaJICO3KOJIOIMYeCKNX VICCIIemoBaHmi OacceviHa Cpe;:LHeI?I Kampl B TecHOM
B3aMIMOCBA3V C JaHHBIMM  PEerVMOHaJIBLHOV  apXeoJorMy WU C  IIpUBJIeYeHNEeM
MaJIMHOJIOTMYECKOTO, aHTPaKOJIOIMYeCcKOro, KapIIOJIOTMYeCcKOro W PaauoyIJIepOgHOIO
MeTOIOB VCCIeoBaHMs, a Takke aHajM3a IIOTepb Hpu IIpoKamBaHUNM. OIOPHBIMU
oOBeKTaMM WCCIIeNOBaHMY BBICTYImWIN TopdsiHble paspessl [lampTiHckoro [1] u
KpacasBunckoro 06051071, pacmnosioxeHHBIX B OoKpecTHOcTsIXx KpacHokamcka m Ilepmu. K
OCHOBHBIM pe3yJIbTaTaM WCCJIeIOBaHWI OTHOCATCA yCTaHOBJIEHVE pPerviOHaIbHOW
AVHAMVIKV pacTUTEeILHOCTY, KIVMaTa M IOXapoB B TedeHMe nociaegHmnx ~10 Teicad jier,
MoJIydeHMe JaHHBIX O IOgBJIIeHUM ¥ cIelumuduKe >XMBOTHOBOACTBA M 3eMleflesius B
pervoHe, BbIgBIIEHVE OCOOEHHOCTeVI B3aVIMOBJIMAHMS IIPUPOOBL M 0OOIecTBa Ha pasHBIX
BpeMEeHHBIX Cpe3ax, a TakXKe CcrcTeMaTu3alyis PervioOHaIbHBIX apXeoJIOrMYecKmX JaHHBIX C

IIpIME€HEHVIEM I’eOT/IHCpOpMaI_IT/IOHHBIX CUCTEM.

© BaraaoBa B.A., IlepeckokoB M.A., Munraaés B.B., Opaosa E.M., Carrukos [I.10.,
IymuaoBckux A.C., 2025

10


mailto:vlada1996batalova@mail.ru

Pabora BeiosHeHa 1ipu ¢dpmHaHcoBom mnommaepxke DFG, mpoekt Ne 462653676

(https:/ / gepris.dfg.de/ gepris/ projekt/462653676).

JIuteparypa
[1] Batalova V., Sannikov P., Pereskokov M., Mingalev V., Vyazov L., Salova J., Novikova
E., Mekhonoshina E., Orlova E., Shumilovskikh L. Natural conditions and sociocultural
development in the Mid-Kama region (cis-Ural, Russia) over the last ten millennia:
insights from the Shabunichi-1 peat core // Vegetation History and Archaeobotany. 2024.
In press. DOI: 10.1007 /s00334-02401025-4
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CnenndnaHble pacTUTe/IbHbIE TPYIIIMPOBKN Ha TeXHOT€HHO-3aCOJIeHHBIX II0YBax
B 30He BO3/IeVICTBMA COJIeIo0bIBaroIIMX pennpustnit Bepxuaero IIpukames
(BepcHs MaTepuaIoB Ha aHIVIMHCKOM sI3bIKE HIpeCTaBlIeHa Ha cTp. 40)

Egumux E.I.
Ilepmcxuii eocydapcmBentviil HAYUOHAAbHYLIL UccaedoB8amenbekuil yHubepcumem, [lepms, Poccus

efimik.elena@mail.ru

OnuvH w3 BaXHBIX (AKTOPOB BO3HAEVICTBUSA COJIENOOBIBAIOMINIX —IIPEIIIPUSTIN
[IpukaMbsi Ha OKpYXKAIOIIyIO Cpey - TexXHOTeHHOe 3acojleHue. B mormHax pek, rme
oTMeuaeTcs OiM3Koe 3ajleraHye MMHEPaJIM30BaHHBIX BOJ, IIOYBBI XapaKTepU3yIOTCs
BBICOKOV 3aCOJIEHHOCTBIO U (POPMUPYIOTCSI TeXHOTeHHBbIe (BTOpPMYHBIE) COJIOHYaku [5], a
copep>kaHe TOKCUYHBIX COJIeVl B BEPXHMX CJIOSX IIOYBBI MOXeT mocturatb 17% [4]. Dto
HeIoCpe/ICTBEHHO WIM OIIOCpPeJOBaHHO B/IMgeT Ha BCce J>KMBble OpraHWM3MblI B 30He
BO3IeNCTBYs npennpusTi [1-3].

C 2020 o 2024 rr. HaM¥ OBV M3yUYeHBbl pacTUTeIbHBIe COOOIeCcTBa Ha TEXHOTe€HHO-
3aCOJIeHHBIX ydacTKax B oOKpectHocTsix I. Commkamck u r. bepesumkmn. Ilosesble
oOcrtenoBaHMs IIPOBOAMIINCE MapLIPYTHBIM METOAOM ¥ Ha IIPOOHBIX IUIOIIAASX,
repOapmsanmsi OCyIeCcTB/IsUIach CTaHAAPTHBIMM MeTomamy. HoMmeHKIaTypa TaKCOHOB
NPUBOAUTCS B COOTBETCTBIM ¢ TopTaioM https:/ /www.plantarium.ru/ [6].

Ha TexHOreHHO-3aCOJIEHHBIX I10YBaX (B JIOJIMHHBIX YCIIOBUSIX, OCOOEHHO B YCIIOBVISIX
3a0oaumBanmsl) QOPMUPYIOTCS  crielndUUHble  pacTUTENIbHbIE TPYIIIMPOBKY, B
€CTeCTBEHHOM COCTOSIHMV He XapaKTepHble I OopeassbHOM 30HBI IIpmkambsa. Onu
OTMeYaroTCs JIOKaJIbHO, BOJIM3M BOAOEMOB W BOIOTOKOB, OOOTrallleHHBIX 3acOJIeHHBIMU
CTOUYHBIMM BOJIaMU HIPEeIIIPUSTUN, B MeCTax BBIXO/Ia Ha IIOBEPXHOCTb MHEPIN30BaHHBIX
CTOUHBIX BOJ, a TakKXKe B HEIOCPeIACTBEHHOM OM30CT OT COJIEOTBAJIOB U
IUIaMOXpaHWINII,. B 3Tux ycioBusix HaOIromaeTcss YacTMUHOe BhITajieHVe abopureHHbIX
BUIIOB ¥ 3apacTaHMe YCTOMUYMBBIMM K 3acOJIeHVIO BUIaMM pacTeHWUil, B TOM 4YMCJIe
daxypTaTMBHO-TasiodpmIbHEIMI. Hanbosltee 3acosjieHHble y4acTKM ITOJHOCTBIO JIMIIIEHBI
Kakom-nmbo pacturesbHOCTH. OcoOeHHO CWIBHO CTpafaloT peBecHble pacTeHs,

KOTOPBIE BBIIIAIAIOT B IIEPBYIO OUEPEb.

© Edbumux E.T., 2025
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Ha Mor1o11pIx TeXHOTeHHO-3aCOJIeHHBIX TI0YBaX B 30He BO3IeVICTBIA BepxHekaMcKoro
MeCTOpOXIeHUs  KaJMVHBIX  cojlel  Hauboslee  pacIpocTpaHeHHBIMM  BUaMU,
YCTOMYMBBIMU K 3aCOJIeHWIO, ABJIAtOTCs: Phragmites australis, Typha latifolia, Phalaroides
arundinacea, Bolboschoenus compactus, Lactuca tatarica, Plantago uliginosa, Juncus compressus,
J. filiformis, Triglochin palustris, Carex juncella, C. cespitosa, C. spicata (C. contigua), Puccinellia
distans, Veronica beccabunga, Deschampsia cespitosa, Festuca rubra, Elytrigia repens, Poa
pratensis V1 HEKOTOpBIe IpyTrie. BoJIbIINMHCTBO M3 HUX — TUIIMYHbIe IPUOpPeKHO-BOIHBIE 1
BJIArOJIIO0OVIBBIE COJIEYCTOVUMBBIE BUIBI C IIMPOKMMM (WIM Jake KOCMOIIOJIMTHBIMI)
apeasiaMi, a TaKXXe COpPHO-IIyroBble. Hapsify ¢ BbIIIIeOTMeUeHHBIMI BUJaMV, BCTPeUYaloTCs
dakypTaTMBHO-TAIOPWIbHBIE BUIBI, B €CTECTBEHHOM apeajle 4acTO BCTpedarolnecs o
MOPCKVMM II00epeXxbsiM WIM B YCJIOBMSAX HPUPOTHOIO 3acosieHus: Spergularia marina
(S. salina), Atriplex patens, Triglochin maritima, Puccinellia hauptiana.

B 3aBucMMOCTM OT BBICOTBI CTOSIHMS 3acOjIeHHBIX BOJ, M OT CTelleHU 3acoJIeHMs,
BUIOBOVI COCTaB TPaBSHVCTBIX PaCcTeHMIT MOXeT JJOBOJIbHO CMJIBHO OT/IMYaThCs. V13 o0ryix
3aKOHOMEPHOCTeVI CTOUT OTMeTWUTh B IepByI0 odepedb opMUpoBaHUe MaJIOBUIOBBIX
pacTUTeIbHBIX TPYIIIMPOBOK, a TakKXe IIATHWUCTOCTh PaCIIOJIOXKeHWUsl YCTOMYMBBEIX K
3aCOJIeHVIO BUJIOB, KOTOpas, BEPOATHO, CBsi3aHa C BBICOTOV CTOSIHMS T'PYHTOBBIX BOZ,
CTEIIeHBIO WX 3acOoJIeHVs W COfOep XKaHWs OIpefesleHHBIX MMUHepPaIbHBIX 3JIEMEHTOB B
IIOYBax.

Bce oTmeueHHBIe BBIIIE BUIBI IIPUCYTCTBYIOT B JJOBOJIBHO MOJIOIBIX TEXHOTEHHO-
3acoJyIeHHBIX OmoTomax, oOpasoBaHHBIX He Oosee 100 ser Hasazg. B Hwux mo Hacrosmiero
BpeMeHV He OTMeYeHO OOJIMTaTHBIX TajlopUTOB, KOTOpPble BCTPeUYeHBl MCKIIOUNTEIFHO B
palioHax  BBIXOIJa Ha  IIOBEPXHOCTb  CTapbIX  PaCCOJIONOIBEMHBIX  CKBaXkVH,
dysxumonmpytommx 6oee 100 stet. B partone r. Commkamcka B 1992 r. 66u1 0OHapyXeH
Halerpestes sarmentosa, a B pavione nocesika Ycre-Virym B 2008 r. - Salicornia perennans.
I'epbGapHble 0Opasipbl naHHBIX BuUmoB XxpaHArca B Iepbapum IITHMY (PERM), a
oIyl 000MX BWIOB [0 HACTOSINEro BpeMeHM CYIIeCTBYIOT B 3TUX XKe
MeCTOHaXOX[IeHWsIX. BepodaTHO, IpOHMKHOBEHVe JTaHHBIX TajloduTOB B OOJIee MOJIOfIbIe
TeXHOTeHHO-3aCOJIeHHbIe COOOIIecTBa ellle TOJIbLKO IPefiCTONT.

Takum oOpasom, TexHOreHHOe 3acojleHWe - BaXXHBIVI aHTPOIIOTeHHBIV (aKTOp
BIVSIHWS Ha pacTuTeslbHOcTh Bepxnero Ilpumkamesi. B pesynbraTe BO3[IenicTBUS
MUHepaJIM30BaHHbIX ~ pacTBOPOB, IIOCTYHAMOIIMX B IIOYBBl W3  COJIEOTBAJIOB U
ITUTAMOXPaHWINII, PacTUTEILHOCTh B JIOJIMHAX peK, B KOTOPBIE OCYIIeCTBIIIeTCS CTOK
cosiev1, IpeTepIieBaeT cephe3Hble M3MeHeHNs. TpaBsHble coobiIecTBa Oojlee yCTOMYMBEL K
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3aCOJIEHMIO II0YB, YeM [peBeCHble, HO M B HUX IPOVCXOIOAT Cepbe3Hble M3MEHEeHVIs.
3HaunTesIbHAsA YacTh BUJIOB BbIIIaflaeT, I BMECTO HUX (POPMUPYIOTCS PUTOLEHOTIYEeCKN
HeYCTOV4YMBbIe, MaJIOBUIOBbIE pacTUTeIbHbIe TPYIIIMPOBKU. B HIUX BpICOKa OJIS IIVIPOKO
pacIIpocTpaHeHHBIX,  yCTOMYMBBIX K  3aCOJIEHMIO  IIpUOpPEeXHO-BOOHBIX, COPHO-
pydepaibHbIX M aKyJIbTaTMBHO-TaJIOPWIBHBIX BUAOB. Bce 3TO MeHsdeT BHELIHUM BUJL
IPVBBIYHBIX JIOJIMHHBIX JIaHAIIAdTOB MajIbIX peK B 30He BO3[eVCTBMA BepxHekaMckoro
MEeCTOPOXXIEHVsI COJIeVI M JOIIOJIHUTEIbHO YBeIMUMBAET BEPOSTHOCTh IIPOHUKHOBEHVIS B

TaKye coobIIlecTBa BUI0B, He XapaKTepHbIX ISl TaeXXHO 30HbI [TprKaMbs.

JIuteparypa
[1] Maxcvmosua H.I'., Epvmuk E.I'., bepesnra O.A. 3apacTaHve HOHHBIX OTIIOXKEHUI IIPU
CHVDKEHWUM yPOBHS BOJOXPaHIWINMIINA B 30He BIMSHMSA BepxHeKaMCcKOro MecTOpOXaeHVs
KaJIMTHO-MarHuessix costent // VIsBectms TysbcKOro rocymapCcTBEHHOIO YHUBEPCUTETA.
Hayxn o szemsze. 2021. Bem. 3. C. 67-82. DOI: 10.46689/2218-5194-2021-3-1-67-82 EDN:
INPYGB
[2] Mocksrra H.B., Mornrarnosa H.A., OsecHoB C.A. [TouBeHHBIVI 11 pacTUTEIBHBIV IOKPOB
B moyvHaX pek Tosbra 1 3bIpsiHKa B yCIIOBMSIX TEXHOT€HHOTO 3acorleHus // DKOIorvs u
npomeinuieHHOCTh Poccym. 2023. T. 27. Ne 7. C. 53-59. DOI: 10.18412/1816-0395-2023-7-53-
59 EDN: NBRZAZ
[3] Efimik V.E., Mitrakova N.V., Efimik E.G., Esyunin S.L.,, and Farzalieva G.Sh. The
Influence of the Chemical Composition of Soil and Vegetation on the Soil Mesofauna in
the Potash Mining Impact Zone in the Middle Prikamye Region // ISSN 1995-4255,
Contemporary Problems of Ecology, 2024, Vol. 17, No. 2, pp. 290-302. DOI:
10.1134/51995425524020033 EDN: XRSCRS
[4] Khayrulina E.A., Mitrakova N.V., Maksimov A.Yu. Maltseva P.Yu., Bogush A.A.
Geochemistry and microbiology of boreal alluvial soil under salinization // Geoderma
Regional. 2024. T. 38. P. e00842. DOI: 10.1016/j.geodrs.2024.e00842 EDN: XABSSR
[5] Ushakova E., Perevoshchikova A., Menshikova E., Khayrulina E., Perevoshchikov R.,
Belkin P. Environmental aspects of potash mining: a case study of the Verkhoyansk potash
deposit // Mining. 2023. V. 3. Ne 2. P. 176-204. DOI: 10.3390/mining3020011 EDN:
QCLJE]
[6] TLtanTapuym. Pactenus n mmimanHuky Poccum 1 corrpeiesIbHBIX CTPaH: OTKPBITHIN
OHJIAVIH aTiac M onpenermuTesb pacreHuit. 2007-2024. [Dnexrponnsin pecypc] URL:

https:/ /www.plantarium.ru/ (mata oGparmenus: 28.11.2024).
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TakcoHOMMYecKuy cocTas ApeBecHoro yrisa Kymamesckoro I mormibsHEMKa:
MHIMKAaTOp JaHAIadTHRIX YCJIOBUM M KpeMalIOHHBI 00ps/,
(Bepcusi MaTepualoB Ha aHIVIMICKOM sI3bIKe IIpeJICTaBIeHa Ha cTp. 43)
Kasanyeba O.A.1, Kynpusanob II.A.>3
T Yomypmexuii eocyoapcmbennviil yrubepcumem, VixeBex, Poccus
kazantsevaolga@yandex.ru
2Uncmumym apxeoroeuu PAH, Mocx6a, Poccus

SUncmumym eeoepagpuu PAH, Mocx6a, Poccus

Kypamesckuit 1 kypranHo-rpyHTOBBII MOrwibHMK (III-V BB.) pacmosoxen B
Gaccerte p. Tynsebl, s1eBoro mpuroka p. Kamel bapapIMcKoro MyHMITMIIAIBHOTO OKpYyTa
ITepmckoro kpasg. MorwibHUK OTKpHIT B KoHIe 90-x rr. XX Beka wm wmcciaenyercs
HeOospIMM TuIomIafgaMu. OOBeKT cBA3aH C 3I0XOM Besmmkoro mepecesieHus HapoIIOB,
COCTOUT W13 [IBYyX dacTeit: KypraunHov (IV-V BB.), nsyueno 8 morw u rpyuToson (III-V BB.)
- 379 nmorpebGennit. B rpyHTOBOVI "acTu B morpeOasibHOM OOpsifle HaceJleHMsI OTMedeHa
VIHTYMaIlVisl I COBepIIIeHVe KpeMalyi Ha cropoHe. VIHrymMams ripeficrasieHa ocTaHKaMM
3y00B YesioBeKa 1 KepTBeHHBIMM KOMIUIEKCaMy — JIeMeHTOM o0Opsia PMHHO-YTOPCKOTOo
HacesteHnd. Ho ecTh cirydam, xorgja B MoOrwiax, KpoMme 3yOoB desloBeKa HamileHBI U
KaJIbIIVTHVPOBaHHBIE KOCTOUKM, TOJIBKO KaJIbIIMHMPOBaHHBIE KOCTOUKM WJIVI KOCTOYKM B
OTHEIBHBIX SIMKax B 1HorpebeHmn, oOyIJIeHHble [epeBsiHHBble KOHCTPyKOmMM. B
rorpeOeHmsIX ¢ OOYITIEHHBIMY KOHCTPYKIIVSIMI, BCTPEUYeHBI 3y0bl YejloBeKa, KOTOphle He
VICIIBITaJIVI BIIVIAHVSL OTHS, BOSMOXXHO, KOHCTPYKIIVIO «OUMINQ/I» OTHEM. YTOJIb BCTpedueH
B 1HorpebeHMsIX, COBepIIeHHBIX II0 OOpsAy WMHIyMalUM W KpeMmalluy, YTO CTajlo
aKTyaJIbHOVI TeMOVI WCCIe[JoBaHMsA. YTrojb pacrojiarajics B 3aroJHeHVSX MOIWI;
paccestHHOM Bujie Ha ITOBEPXHOCTY; B IMKaX VI IIPOCJIOVKAaX, MOITHOCTBIO OT 1 cm 1o 12 cm
B 3aXOpPOHEHMAX, Hapsady ¢ KaJbLVMHMUPOBAHHBIMM KOCTOUKaMy. OTMmedeHBI SIMBI,
OTJIMYHBIE OT MOrwiI, popMoOVI, pasMepaMy, cofepkaliye yroib. Taxke UKCHMPYIOTCS
YIJIVI B MEXMOTVJIBHOM ITPOCTPaHCTBe HaMATHMKA.

B pamkax nmerarmsanum obpsimja Kpemaliuii, ObUI IpOBeIE€H KCVYJIOTOMWYECKUI

aHa/IM3 PparMeHTOB JIPeBeCHOIo YITIA M3 yKa3aHHBIX OOBeKTOB, oIpeslesleH IOPOIHbIN

© Kazannena O.A., Kynpusanosn [I.A., 2025
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COCTaB yIJIell ¥ ciejlaH IIpefdBapUTeIbHBI BBIBOJ O COOTBETCTBUM CIIEKTpa yIjieu
pacTUTEeIIbHOMY IIOKPOBY palioHa pa3MellleHVs MOTMIIbHVIKA.

B oOrmmei crtoxxHOCTM OBUIO MIEHTMPUIIMPOBAHO 657 PparMeHTOB IPeBeCHOTO YIJId
(275 ¢dparmenTo m3 mnorpebenmit n 382 - U3 gM, POBUKOB, BHYTPUMOTVIIBHBIX
KOHCTPYKUMI 1 MeXIOorpeOasIbHOIO IIPOCTpaHCTBA). B pesyiibTaTe KCWJIOTMMMUYECKOIO
aHasM3a BbIABIIEHO 10 TaKCOHOB ApeBecHOM ¥ KyCTapHMKOBOWV pacTUTeIbHOCTU. bortee
1OJIOBUHEI Beero crekrpa (53.4%) cocrasistor yrm Picea. MeHbIIylo poiib B CIIEKTpe
urpatotr ¢dpparments! ymien Pinus (13.3%), Populus (10.5%) wn Corylus (10.1%). Taxxe B
criekTpe orMeueHsl yriu Alnus (5%) v Betula (4.4%). Penxo BcrpedatoTcst yrim Quercus,
Tilia, Acer i Euonymus, 4by 10111 B OOIIeM CIIeKTpe cOCTaB 0T He Oosee 1.2%. OTMeueHo,
YTO HaxOAKM yIjlen 1y0a, KI€Ha WM OJIbXM, a TakkKe OOJIbIIasi 4acTh yIJIen Oepésbl
IpuypodeHa TOJIBKO K MorpebeHMsM, YTO MOXeT yKasblBaTb Ha OCOOEHHOCTN
KpeMaIlIOHHOTO oOpsima: IlejleHaIlIpaB/IeHHOe VICIIOJIb30BaHNe [IPeBeCHHBI C BBICOKO
TeIUIoTOM cropaHms (ny6 m xiéH). Taxke Hajmyme OJIbXM MOXET OBITh KOCBEHHBIM
VHOMKATOpOM MecTa IIpoBelleHMs oOpsija KpeMaluil Ha CTOpPOHe - OKOJIO BOIIHBIX
0OBEKTOB WV IOVIM IPUTOKOB KaMbl, 4TO HaxoOuT aHAJIOTMM B IPYTIX PervoHaX.

AHarm3 crieKTpa OpeBeCcHOTO YITIA ITOKas3blBaeT oOIee IpeoOsiafjaHMe XBOVIHBIX
IOpOoJ, VI COOTBETCTBYeT JIaHAINAadTHBIM YCJIOBMAM paviOHa pacIloyIoXKeHWs ITaMsTHVKA,
OTpakalOT PaCTUTEIbHOCTh KOPEHHBIX JIeCOB MEXIypeuul — XBOVIHBIX ¥ CMeIlIaHHbBIX
IIMPOKOJIMCTBEHHO-XBOVIHBIX PaCcTUTEIIBHBIX coobIiecTs. OTHOCKUTENIBHO BBICOKAsl [10JIs
MIOPOA-VMHAMKATOPOB HAIMYMSA HAPYIIEHHBIX PacTUTEIbHBIX COOOIIeCTB (OCMHBL U
Oepé3bl, OIS KOTOPBIX CyMMapHO mocturaeT 15%, 7, B MeHbIlle CTeIleHV, JICIIVHBI U
cocHBI ¢ ftonent 23.5%) KOCBeHHO yKa3blBaeT Ha BO3MOJKHblIe HapylleHMs PacTUTeIbHOIO
IIOKpOBa B pe3yJIbTaTe aHTPOIIOr€HHOrO BO3IEVCTBUSA B Iepunof, PyHKIMOHMPOBAHS
MaMATHMKA.

Pabora BBIMOIHeHa B paMkax HayuyHom Tembl VA PAH Ne 122011200264-9
«MeXaucUUIUIMHAPHBI MOAXOA, B WM3Y4YeHWUM CTAHOBJIEHMS WM PasBUTUS JAPeBHUX U

CpeaHEBEKOBBIX aHTPOIIOT€HHBIX S5KOCUCTEM».
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Vctopust ozepa HoB0oXX1JI0BO B KOHTeKCTe IIepecTpoek B HosHe Bepxuernt Kamepr
B M03/IHe/IeJHMKOBbE ¥ paHHEM roJIolleHe
(BepcHs MaTepuasIoB Ha aHIVIMICKOM S3bIKE MPEACTABICHA Ha CTP. 45)

Konwvimo8 C.B.12, 3apeyxas H.E.34, Koncmanmunob E.A.3, Jlanme6a E.I'.>, Cannuxob I1.10.1,
Cuiueb H.B.3, Mexonowuna E.A.1, HoBuxoba E.A.1, ConoBveba E.E.1, Camapxuna A.A.1
HTepmckuii eocyoapcmbertvlil HAYUOHAABHBITL UccaedoBamenbckuti yHubBepcumem, Ilepmv, Poccus
kopytov@psu.ru
2[Tepmcruii eocyoapcmbBennslil eymanumapHo-nedaeoeudeckuil ynubepcumem, Iepms, Poccus
SUncmumym eeoepagpuu PAH, Mock6a, Poccus
4[eonoeuveckun uncmumym PAH, Mock6a, Poccus

SUnemumym sxos0euu pacmenuil u xubomusix YpO PAH, Examepunbype, Poccus

B moxiame OymyT IpencTaBieHbl pe3yJIbTaThl IIEPBBIX ITaJIEOJIVIMHOJIOITTYECKVIX
uccneqoBaHu Ha cepepe Ilepmckoro kpasd. Kamcko-KerbTMuHCKass HWM3MEHHOCTb
3aHMMaeT 0co0oe  IIOJIOKeHMe I  PEeKOHCTPYKLUMM  IIO3HEJIeAHUKOBBIX U
paHHeroso1eHoBbIX coObITUI ITepMckoro ITpenypanbs Oarogapsi cBoevt IPOTSKEHHOCTH
U IVPOKOMY pacIipocTpaHeHUIO popM penbeda, XapaKTepHBIX IS IIPWIETHUKOBON
30HBI OJlefleHeHMI (3a00JI0ueHHBIX memnpeccuit 1 o3ep). Tem He MeHee, Bce pe3yyIbTaThI
najieoreorpadmyecKmx VccIeqoBaHMUI HPeOplIyIInX JeT B 3TOM pervoHe, HauMHas CO
BpeMeH! IIPOeKTUPOBaHMs BepxHeKaMCKOro BOIOXPaHWININA, ObUIM IIPerMYyIeCTBEHHO
OCHOBaHBl Ha WM3yYeHMUM MaJeoapxMBOB [OJIVH peK, pApeHupyrommux Kamcko-
Kenbr™muHckyro HU3MeHHOCTh (rovimM n Teppac Kamsbl, Tuminepa, YOxuom KenpTMmer), a
Tarke 00s10T. VI3ydyeHNMIO 03ep He YHAeIsUIoch TOJDKHOro BHMMaHMs. HesicHpIM ocTaeTcst mx
reHe3VIC ¥ BO3pacT. BriepBble 1jI1g perroHa Ha OCHOBe OypeHMs OTJIOKEeHU B aKBaTOPUM
o3epa HoBoXmwiIoBo TojlyueHa BbICOKOpa3pelIarolias 3alch IIPUPOTHBIX COOBITHV,
OXBaTBIBAIOIIAs IIepexoll OT IePUIIAIMaIbHBIX OOCTaHOBOK ITO3IHEIEITHMKOBbI K
MEeXJIeAHVMKOBBIM YCJIOBMSIM TojiolieHa B mHTepBae 14150-7880 xai. 1. H. B poximame
OyayT HpuBeeHbl pe3ysIbTaThl PeKOHCTPYKIIMM yCJIOBUN OCaIKOHAKOIUIEHMSI Ha OCHOBe
najle000TaHMYeCKX  (IaJIMHOJIOTMYEeCKNYI,  OMATOMOBBIV,  KapIIOJIOTMYeCKWUi) U
CeJIIMeHTOJIOTTYeCKMX (rpanysIOMeTpUYIecKnis, VI3MepeHs MarHUTHOW

BOCITPUVIMYVIBOCTH VI IIOTEPD IIPU HpOKaJIT/IBaHT/IVI) aHaJIN30B, a TaKXe paaroyIrjIepoaIHoro

© KonerroB C.B., 3apenkaa H.E., KoucrantunoB E.A., AanteBa E.I'., Carnukos I1.1O.,
CrrueB H.B., MexonomuHa E.A., HoBukoBa E.A., CoaoBreBa E.E., Camapkuna A.A., 2025
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gaTtvpoBaHMs. Mbl IpenmnosiaraeM, 4ro dpopMmupoBaHme ozepa HoBoxiioso - pesysbraT
5PO3MOHHO-aKKyMYJISTUBHBIX IIPOIIECCOB, IpeoOafaBIIMX B IIpedeax [IpeBHeN
a/unoBrajibHOM paBHMHBL Kambl B mosgHeslenHuKoBbe. Ha ocHOBe aHaiMTHUecKmx
JaHHBIX, II0JIy4YeHHBbIX 10 AByM KepHaM (NZH-1 1 NZH-2), OyayT BrIckazaHbI IMIIOTE3bI O
IIPOVICXOXIEHVN 03epa, ero cBsi3u ¢ pekort KaMmor, a Taxoke M3MeHeHU YPOBH: BogoeMa B
TeueHVIe IT03JHeJIeTHVKOBb VI paHHero rojiolleHa. byayT mpuBeneHsl xpoHoOJIOIMYecKme
paMKu 1 JTaHAIad THBIE 0OCTAaHOBKY OCHOBHBIX 3TAIloB (POpMMPOBaHMS O3epa.

Pabora BbImonHeHa npu dpmHaHcoBOV nopaepskke PH®, mpoekr Ne 23-68-10023

(https:/ /rscf.ru/project/23-68-10023/).
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ITanvHOMHAMKATOPHI aHTPOIIOTeHHOTIO BO3EVICTBMA Ha PacTUTE/IbHOCTD JOJIVHBI
p- Kambl B rosioneHe B nmasreoapxmsax 00JI0THBIX M KyJIBTypOCOIepIKaIx
oTy10KeHMAX YallIKMHCKOTo reoapxeoI0TM4YecKoro paoHa
(Bepcust MaTepraoB Ha aHIJIMICKOM SI3bIKE MpeCTaBiIeHa Ha cTp. 47)

JlanmeBa E.I'.12, JIoiuaeuna E.J1.23
TMnucmumym sxoroeuu pacmenuii u xubommuoix YpO PAH, Examepunbype, Poccus
lapteva@ipae.uran.ru
[Tepmcxuil eocyoapcmbBennviil 2ymanumapHo-nedazoeudeckuil ynubepcumem, Ilepms, Poccus

[lepmckuil eocyoapcmBernbiil HAYUOHAALHBILL Ucciedobamenbekuil yHubepcumem, Ilepms, Poccus

BrisiBileHMe  MHOMKATOPOB  aHTPOIIOT€HHOTO  BO3EVICTBMS Ha  IIPUPOIHBIE
coobmectsa goymmHBL p. Kambel Ha ocHOBe aHaM3a M 00OOIEHMS IAJIVHOIOTMYECKMX
JaHHBIX U3 OTJIOKEHWV eCTeCTBEeHHBIX ITajIle0apXVMBOB M apXeoJIOrMYecKrx ITaMsATHUKOB
ABJISIETCS. BaXKHBIM acCIIeKTOM I1aJIe03KOJIOTMYeCKMX WCCIIeloBaHUI Ha TeppUTOpUN
ITepmckoro kpas. [uTesibHOe IMpUCYTCTBUeE JIOAEV B JaHHOM pervioHe TeM WJIV VHBIM
00pa3oM JOJDKHO OBUIO OTpa3sUThCsS Ha IIPUPOIHBIX coO0IIecTBax pernoHa. [Tosromy mipu
BOCCTaHOBJIEHMW TOJIOLIEHOBOVI WCTOPUM Pa3BUTHUSA PacTUTEIBHOCTV PpervoHa BaXHO
YUYUTBIBATh BKJIAJl aHTPOIIOT€HHOTO pakTopa.

[TasimHONIOrMYecKe vccieqoBaHUsL TOPQAHBIX OTJIOKeHUN [ledIOXMHCKOro wu
ConmkaMckoro OOJIOTHBIX MacCMBOB B IIpeferiax YallKMHCKOIO reoapxeosorndecKoro
paioHa MO3BOJIWIN  PEeKOHCTPYyMpOBaTb OCHOBHBIE 3Tallbl [OMHAMMUKM  JIECHOW
pacTuTeIbHOCTM 10XKHOM YacTu Bepxnero ITpmkambda B rononene. Ha ocHoOBe pmeTasibHOM
IaJIMHOJIOTMYECKOV JIETOIIVICK YCTaHOBJIEHO, YTO B KOHIle pPaHHero 1 Hadajle CpelHero
rosiolieHa (8.5-7.5 TrIc. KaJl. J1.H.) IIpeobiiagaiv TaeXXHble jieca 13 COCHbI OOBIKHOBEHHOV U
Oepe3bl IIpM ydacTuM eJIi. B mepBov MOI0BMIHE CpemHero rojoneHa (rmocse 7.5 ThIC. Kal.
JLH.) HIMPOKOJIMCTBEHHBble IIOpOHdbl (JIUIla, BA3 U, BO3MOXHO, AyO) M ojbxa craiu
BHEJIPSATHCS B COCTaB JIPEBOCTOs TaeXXHBIX JIecOB U POpMUPOBaTh IOVIMEHHBIE XBOVIHO-
MeJIKOJIVICTBeHHbIe  Jjleca U XBOVIHO-IIIMPOKOJIVICTBEHHBIe  JIeca, ONTUMYM
pacopocTpaHeHns1 KOTOPBIX COOTBeTCTBYyeT mHTepBaity 5.5-3.0 Teic. Kail. JL.H. B mosgHem
rojiolleHe (mocsie 3.4 ThIC. KaJl. JLH.) B Jlecax HadaJla PpaclpOCTPaHSThCS MMXTa, y4dacTie

MM POKOJIMICTBEHHBIX IIOPOL, CTAJIO COKpaIllaTbCA. IlocTennerHo pacTuTeJIbHbIE COO6HJ;€CTBa

© AanteBa E.T'., Apruaruna E.A., 2025
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CHOBa IproOpen TaeXXHbIV OOIMK. B mociienHme ThicsueseTs pojib COCHBI B TaeXXHBIX
jlecax BO3pociia.

KocBeHHble mamMHOIOTMYECKe WHAMKATOPBI AHTPOIIOTeHHOW Harpy3KM Ha
IpUPOIHbIe coob1riecTBa (artoduThI 17t COpHO-pyAepasIbHasd rpymmna):
Amaranthaceae/Chenopodiaceae, Artemisia, Polygonum aviculare-type w Plantago,
oOHapy>XeHHbIe B HeOOJIBIIIOM KOJIMYeCTBe KaK B KyJIbTYPOTeHHBIX CIIOPOBO-IIBUIBIIEBBIX
CHeKTpax IIaMATHMKOB KaMEeHHOIO BeKa, TaKk M B (POHOBBIX KepHaX, YKas3blBalOT Ha
JIOKaJIbHOe aHTPOIIOTEHHOEe BO3IEVICTBMe B OJIVDKamIINMX OKPEeCTHOCTSX CTOSTHOK
KaMeHHOT'O BeKa: CyIIleCTBOBaHIe TPOIl, COPHBIX MeCT, HapyllleHle II0YBeHHOTO TOKpOBa
IIpY CTPOUTEIIbCTBe Xyl 1 T.4. [TprcBavBarommit TUII X035icTBa (0X0Ta, PHIO0JIOBCTBO,
coOMpaTeIbCTBO) He OKa3bIBAJI CYIIECTBEHHOIO BIIMSHMS Ha JIeCHBIE COODIIecTBa, XOTS
3aBVICVIMOCTbB OT IIPVPOIHBIX PeCypcoB ObUIa BeJIMKa.

HecmoTpst Ha TO, 9TO B (DOHOBBIX CIIOPOBO-IIBUIBIIEBBIX CIIEKTPAX IIPSAMBIX
JOKa3aTeIbCTB 3eMJIefle/IbuecKoll KYJIbTYPbl B IIepuof], CpelHeBeKOBbs He OOHapyXeHO,
HaXOJIKVM MaKpOOCTaTKOB KyJIbTypHBbIX (Iriticum turgidum spp. dicoccum v T. aestivum ssp.
Spelta, Hordeum vulgare, Secale cereale, Avena sativa, Pisum sativum) v cOpHO-cereTaJIbHBIX
pacrenut (Fallopia convoloulus wi Spergula arvensis) B KyJIbTYpPOTeHHBIX OTJIOKEHWSIX
MTaMATHMKA JIOMOBATOBCKOW " PpOIaHOBCKO KYJIBTY P YamkmHckoro
reoapxeoJIOrM4eckoro  pavioHa CBUETeJILCTBYIOT O  pasBUTOM  3ewmleflelIui U
JKMBOTHOBOJICTBE, KOTOpbIe SBJISUIMCh OCHOBOW ITPOVM3BOAMAIIErO THMIIA XO3SVICTBA TOTO
BpeMeHN. Bo3pacTaHme aHTPONOreHHOV HArpy3KM B CpeIHEBEKOBbe OBUIO BBI3BAHO
pa3BUTIIEM VI YCOBEPIIIEeHCTBOBAHVEM TEXHOJIOTMV, II0 CPaBHEHMIO ¢ KaMEHHBIM BEKOM,
UTO IPUBEIO K BO3HMKHOBEHWMIO HOBBIX BUIIOB XO3AVMCTBEHHOWV esTerbHOCTH. Kak
CJIefICTBYIe IOSBWINCH OCOOBle TUIIBI COOOIIecTB B JiecHOV 30He Bepxmuero Ilpukambs -
arpolleHO3bl: MOJIg ¥ IIacTOWMIIa, COo3[daHHBble ¥ KOHTPOJIMpyeMble HeIoCpeICTBeHHO
4eJI0BeKOM B pe3yJIbTaTe ero akKTMBHOCTIA.

Pabora BeimosiHeHa npm dpmHaHcoBom mopgepxke PH®, mpoext Ne 23-68-10023

(https:/ /rscf.ru/project/23-68-10023/).
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I'1s11eHOBCKO€e TOpOoaMITie-KOCTHINEe B KOHTEKCTe I1ajIe000TaHMIeCKMX MCC/IeI0BaHU
(Bepcust MaTepraoB Ha aHIVIMIICKOM SI3bIKE MpeCTaBiIeHa Ha cTp. 49)
Opao6a E.M.1, HlymunoBexux J1.C.2, HoBoceaoba J1.B.1, Ilepeckoko8 M.JI.1
HTepmckuti eocyoapcmbBertulil HAYUOHAAbHYILL UccaedoBamenbckutl yHubepcumem, Ilepms, Poccus
orlihaliza@gmail.com

2I'émmuneenckuil yHubepcumem um. Leopea-Abeycma, I'émmuneen, [epmanus

VsyueHne MecT oOWUTaHMS [ApeBHMUX JIOAEN IIPOVICXOOUT C IIpUMeHeHUeM
KOMIUIeKca apXxeoJI0ro-Tajae03K0I0T MIecKIIX MeTOIIOB ISt BOCCO3/IaHVIA
B3aVIMOOTHOIIIEHUI IPOILUIBIX HApOIOB C JaHAIIadTaMu, KOTOpble OHM HacCesIsUIn.
[TamMsaTHMKM paHHETrO JKeJIe3HOr0 BeKa He WCKIIoUeHre - Il PeKOHCTPYKIUU
XO3AVICTBEHHOV! [IesITeJIbHOCTY HaceJleHMs [JIaIeHOBCKOTro TOPOAMINa VI er0 BIVSHMS Ha
OKpyXaloIllylo cpery ©Obur mpoBedéH B 2019-2021 rr. HaJIMHOIOTMYECKUN U
KapIIOJIOTMYeCKMIT aHAJIM3BL.

I'1simeHOBCKOE ropoauMiIe pacriojiaraercs Ha MbIce KOopeHHoOro Oepera p. Hvokwss
Mymnsuka. Topomuiiie sBjigeTcs IJIaBHBIM —IIOCeJIeHVIEM MYJISIHCKOWM — IUIEMEHHOM
TEPPUTOPUN U VIMeeT CJIOKHYIO POPTUMUKAIIMOHHYIO CUCTEMY ISl cBoero BpeMmeHnt. Ha
HVDKHEV! IUIOMIAIKe pacIioiarajics KOMIUIEKC JKVUIBIX VI XO3SIICTBEHHBIX ITOCTpoeK [2],
matupyembii VI-IV B. o H.3. Ha cpennen momanke B mrameHoBekyro snoxy -1 Be. mo
H.2. TIOSIBJIsIeTCs cBaTvumIIe [1].

ITo mosryyeHHBIM JaHHBIM B IIO3[JHeAHAHBVHCKU Iepnof, PYHKIIMOHMPOBAHMSI
rOpoaMIlia CyIIecTBOBala IOKHAsSI Tamra C AOMMHVPOBAHMEM eIVl M ydacTVeM IIVXTEHI,
Oepésbr, ompxm, jumbl. [IpucytcrBue ocratkoB Neurospora i Gelasinaspora tetrasperma,
SABJIIONIVIXCS  MIHAMKATOpaMM TOpeHMs, YKas3blBaeT Ha WCIIOJIb30BaHME OYaroB [jId
oborpesBa. Haxomkm ocTaTKOB XBOM €IV W IMXTHI, AOMMHMPYIOIIMX B JIaHAIIadpTHOM
PacTUTEJIbHOCTY TOTO BpeMeHM, YKa3bIBaloT Ha MCIIO/Ib30BaHle BeTOK B KauecTBe TOIUIVBaA.
@YHKIIMOHaI OJHOTO W3 COOPYXeHWUV MeHseTcd: CHadala OHO WCIIOJIb3yeTcd Kak
XIWINIIe, Jlajlee ero VCIONIb3YIOT, BO3MOXHO, Kak cTowIo [3]. OO 3ToM cBUeTeIbCTBYeT
yMeHblIIeHre KOHIIeHTpaluy IbUIbLIBL JpeBecHbIX BUIOB, yBeIdeHre TpaB ¥ Hajdue
KOIPOTpOpHBIX IpnboB - Sporormiella, Sordaria-type, Podospora decipiens-type, Coprinopsis

U CIIOp rojIoBHeBOro rpmba-mapasuta Urocystis, KOTOPBIVI MOTI IIOIAacTh BMeCTe C CEHOM.

© OpaoBa E.M., llymuaoBckux A.C., HoBoceaoBa A.B., IlepeckokoB M.A., 2025
21


mailto:orlihaliza@gmail.com

Cropsl rpuba Savoryella lignicola i Bomopociv Botryococcus yka3blBatoT Ha MCIIOIIb30BaHVe
BOIBI M3 HEeOOJIBIINMX 3apacTaronimx Bomoemos. JlanamadTel Ha JaHHOM 3Tane ObUIM
Gosiee OTKPBITBIMM, YTO, IIO BCeVl BUAVIMOCTV, CBSI3aHO C BBIPYOKOV JIeCOB ¥ BBbIIIacOM
ckota. IIpm 3TOoM aHTpomoreHHas Harpyska, MO-BUOVMMOMY, MeHsUlaCh C TedeHUeM
BpeMeH1, Ha UTO yKas3bIBalOT KOojeOaHMs MbUIbLIBI JPeBeCHBIX U TPaBSHUCTBIX TaKCOHOB.
ITonTBepXHatoT 3TO IPUCYTCTBYIE HEOOIIBIIIOTO KOJIMYeCTBa MbUIBIIEL PyAepaIbHBIX TPaB U
VX CceMeHa IIpeicTaBuTesien1 ceMemlcTB Brassicaceae, Caryophyllaceae, Chenopodiaceae,
Fabaceae, Papaveraceae, Polygonaceae, Rubiaceae [5].

B Gortee mo3gHMII Hepriof cyIIiecTBOBaHM KOCTHMIIA Ha pyOeXke 3p aHTPOIIOreHHBIV
daxTop coxpaHseTcs, HO IIPU 3TOM MAET IPOIlecC 3apacTaHMs — YBeIMUMBaeTCs IbUIbIla
JepeBbeB, IOSBIIAIOTCS MXV (MaplllaHLeBble, Sphagnuim) v IallOpOTHUKOBBIE (MOHOJIETHBIE
VM TpWIETHBIE CIIOPBI), KOMIUIEKC TIIOCTPOeK Ha HIDKHeN IUIOIIa/JKe I10CeIeHMs
3a0paceIBaeTcsl.

HarmmenHple B CJI0SIX  XO3SIVICTBEHHO-KWJIMIITHOIO KOMIUIEKCa KOJIOCOBUIIHBIE
BwIoukn Triticum dicoccum ykKas3blBalOT Ha HaJlMuue 3emiiefielivsl. BrisiBiieHHble 3epHOBKU
Triticum dicoccum, Triticum spelta, Hordeum vulgare oTHOCATCA K SIpOBbIM, KOTOpPble MOTYT
BBI3peBaTh Ha OeMHBIX TI0YBaX U 3a KOPOTKOe BpeMs. Llenpio BeIpamyBaHms KyJIbTy PHBIX
371aKOB OBUTIO ymoTpeOsieHMe mX B ImIly. B OoybIIOM KosImdecTBe OCTaTKM KYJIBTYPHBIX
pacTeHM BCTPEUYAIOTCsS B MECTOHAXOXIEHUV BTOPOVI XO3SIVICTBEHHOW IIOCTPOVIKM, YTO

XapakTepusyeT eé KaK MeCTO XpaHeH!s 3epHa [4].
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Uccnenosanms KananHMKOBCKOI0 MOTMIBHYKA ¥ HOBBIE TaHHBIe
0 rmoaTonsIeHMN noviMel p. CblIBa
(Bepcus MaTepuasIoB Ha AHIVIMHCKOM A3BIKE PEICTaBIeHa Ha CTp. 51)
Ilepeckoxo6 M.JI1.1
ITTepmckuil eocydapcmbBernvlil HAUUOHAALHBLIL UccaedoBamenvckutl ynubepcumem, Ilepms, Poccus

pereskokoff@yandex.ru

KasrarmHmkoBcknit Ky pranHbIVi MOIVUIBHVK PacIIojlaraeTcs Ha BBICTYIIE IIOVIMeHHOV
Teppacsl jieBoro depera p. Coeuisa, psgom c f. Kamammmkoso, KyHrypckoro ropopckoro
okpyra IlepMmckoro xpasi, Ha Oepery crapuuHoro osepa [losroe. MormwibHUK M3BeCTeH C
koHIja XIX B. IlepBoe cucremMHOe oOcilefoBaHMe MaMATHMKa ObUTO mpowusseneHo B 1971 r.
I''T. Jlen1, kotopas B 1982 r. packomnasia Tpu KypraHa Ha Kparo BbicTyna. Packonkm B 1982
r. 6summ mpomorpkeHsl IO.A. TlomsKOBBIM, KOTOPBI WCC/IeNOBal elle 9 KypraHHBIX
HachIIlerl Ha CBOOOIHON OT Jieca Iviomiaake BeicTyma. B 2012 v 2020 rr. mccinemoBaHMS
MIPOAOJDKEHBI aBTOPOM, OBUIO MCCIIeIOBAHO ellle 6 KypraHHbIX Hacblren. Packomst 2012 n
2020 rr. mpupesayMch K IIpedblAyILIVMM packollaM IO IUIOMIaJKe BBICTyIla B CTOPOHY
Teppackl, YTO TMO3BOJIWIO CHeNaTh psif HAOMIOmeHWII CTpaTUrpaduyieckoro u
XPOHOJIOTMYECKOro XapakTepa. Takke B xome pabor 2012 r. Opum 3adMKCHpPOBaHBI
OCTaTKM IOCTPOVIKM IisfeHoBcKom KyibTypbl (II-IV BB, H.3.), mpemiecTsyromiye
oOpa3oBaHMIO MOTVJIbHMKA M HapyIarollerics MOIVIbHBIMU sSiMaMi. B mpodmsix cteHOK
packoma, rae Obula 3adpuKcHpoBaHa IIOCTPOVIKA, ObUI IpOCiIeXeH CJION OIVIeeHNs,
yKasbIBAIOIIWUI Ha [JIMTEJIbHOe WIM CUCTeMaTUdecKoe ITOATOIUIeHMEe JTaHHOIO y4acTKa,
pacrioyoxeH cTparurpadudeck Kak pa3 Ha ypoBHe IIOCTponku. CBepxy >Ke IOCTpOVIKa
IepeKpbiBajlach HacbIIbiO Oyvpkamiero KypraHa. CaMm ke KypraHHble IIorpeOeHms,
pacrosyiaraiolecss Ha IUIomlagke W Kpatoo BbicTyma (packombl [.T. Jlenm wu
IO.A. ITonnsikosa) matupytorcd V B. H.3. Kypran Nel7 (packom 2020 r.), pacrosiaraBIIniics
U3 pacKOIlaHHBIX B HaMOOJIbIIeM OTHaJeHuNn OT 03. [Joiroe Ha Oosiee BBICOKOM ydYacTKe,
patupyetcd ropusoHToM Typaeso-Kynari (4 gersepTrio 1V B. H.3.).

VImesa paHHBIe IUIaHUTpaduM, cTpaTUrpadudeckue HaOJOmeHWs ¥ JaHHBIe
XPOHOJIOTMIM TIOTpebaJIbHBIX KOMIUIEKCOB, MBI MOXeM PeKOHCTPYMpOBaTh 3Tallbl

dPYHKIJ;T/IOHVIpOBaHT/IFI 00BEKTOB Ha ITaMATHHMKE. rHﬂHeHOBCKOG I10CeJieHne,

© I[TepeckokoB M.A., 2025
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cymecTtBoBasllee 3gech B II-IV BB. H.3., cB43aHO C HepMOIOM OCBOEHWS IJIAIeHOBLIAMM
cpenHero TedeHus p. CbUIBBI Ha CpellHEM 1 IIO3[IHeM 3Talle IVIJIeHOBCKOM KyJIbTyphl. He
rosgHee TpeThelt yeTBepTn IV B. movima p. ChulBa Ha JaHHOM y4acTKe IO TaIUIMBaeTcs 1
IocesyleHVie Ha BBICTyIe IIOVIMEHHOW Teppachl CTaHOBUTCA HenpwurogHbeiM. Ero
3a0pachIBaloT, IlepecelisisiCb  BbIlle Ha KOPeHHYIO Teppacy, Ife  W3BeCTHBI
Kanammmkosckue I-1II cenmina, ¢ KepamMmKoOVi, aHaJIOTMYHOV MOIMJIBHUKY. B aTOT mepuop,
dopmMmpyeTcs ciIou orjleeHNs Ha ydacTKe, I7le paclojiokeHa ItocTpovika. Ilpu sTom, B 4
ueTBepTn IV B. Ha OoJlee BO3BBIIIIEHHOM U CYXOM ydYacTKe HauMHaeT PyHKIVOHVPOBATh
KypraHHBIVI MOTWUIBHMK, KOTOPBIVI He MOXeT JaTupoBaThCsl paHee, 1 HanboJslee KpariHue
rorpebeHMs K 3aTOIUIIEMOMY y4acTKy, 3TO McciletoBaHHbI Kyprad Nel7. Ho B V B. H.3.
MOTI'WJIBHVK Ha4dMHaeT pPaclpOCTPaHAThCA Ha BeCh MBICOBOVI BBICTYII, IIOJIHOCTBIO €ro
3aII0JTHSISL, YTO TOBOPUT O TOM, UTO IUIOIIAJIKa Ooslee He ToIBepraeTcs 3aTOIUIEHIIO.
Takmm o00Opa3oMm, mHpoBeeHHBIE WCCIEIOBAHMS II03BOJISIIOT  3apUIKCHPOBATh
IIPOLIeCChl  CYIIEeCTBEHHOIo IIoAToIvleHMst IoviMbl p. CbUIBa, KOTOpble HpMBEIM K
3a0pachIBaHMIO YIOOHBIX MeCT IJIs IIPOXKMBAHMS TJIA/I€HOBCKOTO HacesleHVs, TIOsIBJIEHVIO
KypraHHBIX 3aXOpOHeHUN B 4 dyerBepTn IV B. H.3. ¥ BOCCTaHOBJIEHMIO BOJJHOIO peXnma B

V B. H.3.
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Teky1Ive BO3MOXXHOCTH J1abopaTopun ¢almaaIbHO-TeHeTUIeCKMX UCCIe0BaHMU
reocucreM Ilepmckoro yauBepcurera
(BepcHst MATEPHAJIOB HA aHIIMICKOM S3BIKE MTPEACTABICHA Ha CTP. 53)
Cannuxob I1.10., Konvimo8 C.B., A60yimanoba V.D., Famuna E.A., Meoweba E.A.,
Mexonowuna E.A., HoBuxoBa E.A., [Texmepeba M.K., Camapxuna A.A.
HTepmckuii eocyoapcmBertvlil HAYUOHAABHBIT UcCaed08amenvckuti yHubBepcumem, [lepmv, Poccus

SOL1430@gmail.com

[TocrenenHoe dopMupoBaHe KOJUIEKTMBa Oymayiient jrabopartopwm daimymaabHO-
reHeTUYeCcKMX MccolefoBaHm reocucrteM Ilepmckoro  yHmBepcuTeTa IIUIO  OT
VIHOIVBUOYaJIbHOVI, VHOIA SHM30AMYeCKOV, VCCIIeT0BATEeIbCKOV aKTMBHOCTI - dYepe3
IlepBble COBMECTHBIE OOCYXOeHMs: ¥ IyOaMKanmm - K CKJIaObIBAHWIO OTHOCWUTEIHHO
YCTOVIYMBOVI VICCIIEIOBATEIIbCKOVI T'PYIIIbI, BKJIIFOYAOIIIEV IIperojaBaTesieri, aCoupaHTOB,
cryneHTos. Tak, ocerpio 2020 r. (coBmectHO c JI.C. IIlyMMIOBCKMX) IIOATOTOBJIeHA IIepBas
B CBOEM pojle CBOJKa O COBpeMeHHOW Iajleoreorpadudeckon msydeHHocTn [lepmckoro
[Ipukamps [1]. 3aMeTHBIT MMITyJIBC B PasBUTMUM KOJUIEKTMBA Jlaboparopum Hasa
coBMecTHasi ¢ corpynHukamu VHcturyta reorpadpmm PAH (H.E. 3apemxon, E.A.
Koncrantmaoseiv, H.B. CerueBbiM) sHBapckast skcremuims 2023 1. mo OypeHMIo
omioxeHun oszep Hosoxwioso n YensuHckoe Ha cesepe IIpmkambs. Eciau B IoseBoM
3Tarle y4actBoBayim TojibKO JiBoe Itepmsikos (C.B. Kombrtos n ILIO. CanHukoB), TO Ha
3Tarle pasbopa KOJIOHKM ¥, Jajlee, Ha OTale JIabOpaTOpHBIX aHaIN30B, K pabore
MOAKTIOYVIINCE IPaKTUUeCcKy Bce wWieHbl KojUleKTuBa. [lo moKymeHTaMm e MOMEHTOM
co3zlaHMs JlabopaTopuy MOXHO cumTarth BecHy 2021 r., Korjga Havaslach pean3aliys
IIepBOro MpoeKTa, nogaepxanHoro dougom I[orannHa.

TeKVH_[ee MaTePpUAJIBHO-TEXHIYECKOE OCHaAIlleHVe OCTOPOXHO MOXHO Ha3BaTb

CpaBHUTeIbHO HerwioxuM. JlaOoparopust pacmosiaraer HeOOJIBIIMM — OTHAEIBHBIM
IoMellleHeM, B KOTOPOM IIpsIMO cedac It co3faHus 0as30BbIX paboumx ycJIoBUM
3aBepIaeTcs: peMoHT. [TomelrieHe pasesieHO Ha [IBe 30HBL TeXHWYECKYIO VI COOCTBEHHO
naboparopHyto. VIMeeTcss BomocHaOXeHMe (BOIOOTBeeHNe), BO3MyIIHAs BBITSDKKa. i1
paboTel Ha IOJIEBOM 3Talle B «TeXHWYECKOM IapKe» Jlaboparopmm ecTb: TOpdsHOM

(pycckuin) Oyp, Oyp mia peixiibix omiioxenunt Eijkelkamp, mrynbl mig sonmmpoBaHms

© Cannukos I1.10., KonbrroB C.B., AbayamanoBa 1.®., lN'atuna E.A., Uromea E.A.,
MexonomuHna E.A., HoBukoBa E.A., IlexrepeBa M.K., Camapkuna A.A., 2025
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[Ty OVHBI TOp(PSHMKa, JIETKMTI KBaIPOKOIITep, MEpPHBIE PYJIETKV U APYTie CHApsDKeHVIe U
pacxoriHble MaTepuasibl I TIOJIEBBIX paboT. B cocrase j1abopaTopHOro 00OpyHOBaHMA:
mydenprag neur CHOJI, HaO®op Tursmeit m muIoB, HabOp MeTaUIMYECKUX CUT C
pasmepamu siueek (250/125/95 Mkm), 351eKTpoHHBIe Bechl (¢ auckperHocTbo 10 mr m 0,1
mr), teHrpudyra DLAB DM0412 (mo 4500 o6/MwuH), Habop j1abopaTopHON IMOCYABI U
peakTnBoB. 1 viccienoBaHNs MUKPOCKOIITYECKIX OOBbEeKTOB MCIIONIb3YeTCsl OVHOKYIISP
Eakins 3.5X-100X m cTtepeockommueckmt TpuHOKYIIsipHBbII MyuKpockorn KOPPACE x40-
x1000, wmMmeercss Takke M IUIMTKA JUIA  W3TOTOBJIEHMSI  MUKpOIIpeIiapaToB.
HengpoxponHosiorndeckoe obopyaosaHue: npesecHbn Oyp Haglof m 1BeTtHOm ckanep
dopmara A3. Taxxke wmmMeercs doToanmapar ¥ MaTOBble JIAMIIBI IS CbeMKU B
71a00paTOPHBIX YCIOBMSIX, IITATUB M PYYHOV CTAOWIM3aTOP IS BUAEOCHEMKIA.

CrexTp MeTOIOB M CHeMaIVICTOB JIa00paTOPUIL:

— KoMIUIeKkc nateopyciobbix MeToaos (C.B. KombrTos);

— aHIM3 IIOTepb NOpU MpOKaIMBaHWM (OCBOeH OOJIbIIeVl YacThl0 KOJUIEKTVBa
naboparopum);

— anTpakosiornueckunt aHams (E.A. Vromesa n M.K. IlexTtepeBa - 11Be CTaXMpPOBKM B
2024 r. y E.IO. Hosenko B I' PAH 1 C.C 2Kwmu 8 MIADT CO PAH);

— puaromosbin  aHanm3 (E.A. Mexonommua - pBe craxupoBku B 2023 1.y
A, Pynuuckon B VII' PAH n A E. Illataniosont B PITIY um. lepriena);

— Kapnosnorndecknyt aHayms (E.A. HoBukosa - gse craxxupoBkm B 2022 1. u B 2024 1. y
C.C. Tpodwvmosont n T.I'. ArTunmuom B VIDPK YpO PAH);

— cnioposo-TibUTbIleBoN aHayM3 (E.A. HoBukoBsa - npe craxxuposku B 2022 1. 1 B 2024 1. y
E.I'. JTarresom B VIDPvK YpO PAH);

— xupoHoMuaHbn aHam3 (A.A. CamapkuHa - B TeueHme 2023-2024 r. mepBUUYHBIM
3TarlaM aHaJIM3a oOydasiachk o, pykosoacTsoM A.B. KparmenumaHmukosa; jterom 2025 .
wiaHupyetcs craxuposka y JI.C. Ceipbix B PITIY mm. I'epiiena);

— peHnpoxponosiormueckuin Meror, (E.A. Tarmna - smmom 2025 r. 1wiaHupyercs
craxuposka y E.A. Toinroson B II' PAH).

B nacrosmmin momenT C.B. KombIToB yuyacTByeT B peaylM3aliy apXeoyIorMieckoro

MexavcuuiuimHapHoro npoekra PH® (pyk. EJIL JIeraarmaa) 2023-2026 rr., KO/UIEKTUB

jabopaTropum Takxke peas3yeT HeOOJIBIION IIO OIOMKeTy M KPaTKOCPOUHBIV ydeOHO-

Hay4HBbIN IIpoeKT poHa [Toranmna. VHMIMAaTVBHBIE VCCIIeIOBaHMA U COTPYIHNYECTBO B
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TOM WIM WHOM Bume waer co cremmaimcramu w3 VIIT PAH, T'érrunrexckoro
yausepcurera, VIDP>K YpO PAH, PITIY wum. Tepuena, apxeosiorammu Ilepmckoro
IefJarorm4eckoro yHmBepcurera, 6muosoramMm IlepMckoro Kiaccmaeckoro yHMBepCUTeTa.
Cemmuac Ha paccMoTpeHmn 3kcreptoB PH® HaxomaTcs pnBe 3adBKM, IIOJaHHBIE
KOJUIEKTMBOM WM IpPM ydacTum KosulekTmBa. Eime onmHa 3asiBKa B POHI, TOTOBUTCH K
nogave B Omvokaninee BpeMs. Ilpm stom maboparopms (dopmaspHO) He VMeeT
IIOCTOSIHHBIX ~COTPYAHMKOB (CTaBOK), IIOCKOJIBKY (PMHaAHCHMpPOBaHME OTCYTCTBYeT.
HempocTo 0bcTonT 11es10 ¢ rioMelrieHieM — HeZJaBHO KOJUIEKTMB COBEPIIIIT BEIHY KIE€HHBIN
Iepees3[1 113 OOJIBIIOrO OTPEMOHTPOBAHHOIO IIOMeIlleHsI B KOMHATy MeHbIIIell IUIOIazu,
TpeOyIoIyo 6a30BOro peMOHTa.

HempocTsle ycaoBusi BHYTPUYHMBEPCUTETCKOTO CYIIECTBOBAHMS MAeJIaf0T I
jabopaTtopuy KaTeropwdecKy aKTyaJbHBIM IIOJIy4YeHlMe 3PUMBIX VICCIIeIOBaTeIbCKIIX
pe3yJIpTaToB. B 3TOM CBsI3M HaIl KOJUIEKTUB 0e3yCJIIOBHO 3alfHTepecOBaH B AaIbHeVIIeM
pacIIpeHnt Hay4YHOro COTPYIHMYECTBa, B TOM uucile B cdepe MeXAVCHUIUIMHAPHBIX
MCCIIeIOBaHUIL.

Pabora BbINIOJIHEHA B paMKax IIpOeKTa, IOIyYMBIIero monmdepxky PoHma

TToranmHa.

JInteparypa

[1] Mexonommua E., KomerroB C., Camnmkos II., Ilymmiosckmx JI. basza manHBIX
ITajle0apXMBOB II03[JHEro IUlericTolleHa 1 rosionieHa Ilepmckoro ITpukamss - PaleoPerm //
AHTponoreHHas  TpaHcdopmaumss —OpupogHom  cpemer. 2022, 8(1). C.  58-
77. DOI: 10.17072/2410-8553-2022-1-58-77 EDN: PHQLBE
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OnbIT aHATOMMYECKOTO OIIpe/iesIeHNs apXe0I0TMYecKo TpeBeCHbI
3TI0XM cpeJHeBeKOBbsI (110 MaTepmasiaM Ilepmckoro I[Ipemypasbs)
(Bepcusi MaTepualoB Ha aHIVIMICKOM sI3bIKe MIpeJICTaBIeHa Ha CTp. 56)
Cmepmumn A.P.12
HTepmckuii eocydapcmBentvlil HAYUOHAAbHYLIL UccaedoBamenvckuil yHubepcumem, Ilepms, Poccus
[Tepmcxuil eocyoapcmBennviil 2ymanumapHo-nedazoeudeckuil ynubepcumem, Ilepmv, Poccus

arsmertin@mail.ru

ITepmckoe Ilpemypasnbe pacmosiaraeTcs Ha 3aIlajlHOM CKJIOHe YPasIbCKMX TOp, B
BepXHeM ¥ cpegHeM TeueHum p. KaMmbl m coBHamaeT c IpaHUIIaMM COBPEMEHHOTO
ITepmckoro kpas. [laHHas TeppuUTOpMs MMeeT OOraTyio MCTOPMIO, IIO3HaBaeMyIO B TOM
unciie apxeosormdeckn. OOHMMM M3 apXeoJIOrMYecKX VCTOUHWMKOB SBJISeTCS JePeBO 3
CpeIHEeBEKOBBIX apXeoJOTrMYecKMX KOJUIEKIIMV, CBsI3aHHBIX C ObITOBaHMEM T.H.
JIOMOBATOBCKOVI I pOIaHOBCKOM apxeostormdeckmx KyiapTyp (V-XV BB.) [1]. HecMmoTps Ha
BBICOKYIO KMCJIOTHOCTB IIOYB, B KYJIBTYPHBIX CJIOSIX MHOITIA COXPAHSIOTCS YacTy JiepeBa —
OCHOBHOTO CBIPBEBOT'0 MaTepuasia B JiecHOV 30He [Ipenypabs.

VcciremoBaHmeM fiepeBa M yIJIeVl 3aHVMAETCS aHTPAKOJIOTMS, B paMKaX KOTOPOW
IIpUMeHseTCsl aHaTOMIYecKoe, JIeHIPOXPOHOJIOIYecKoe 1 paJgoyriiepogHoe U3ydeHue.
ITocilemHee dallle BCcero MCHOJIB3yeTcs B IIpMKaMcKom — apxeosorvn. OpHako
HapabaTbIBaeTCs KOJUIEKIVISE aHAaTOMWYECKMX OIIpelleleHNII BUIOBOV IIPUMHAIJIeXKHOCTU
npesecuHbl (puc.). Meroguka mpmeHTMdMKaumm nopopn, paspaborana B JlaGopaTtopmm
TepMmaecknx Mertonos aHamsa [ITHUMY. VI3mHawanpHO HOepeBo KapOOHM3MPOBAIOCH,
3aTeM OIpeHe/IUINCh aHATOMIYECKUII y30p, TeIUIOTBOPHOCTH, BJIaXKHOCTB, 30JIBHOCTE,
JIMTHVHA, IIeJUTI0I03bl. Lleiplo TakmX VICC/IenoBaHWMII SBJISeTCS He BOCCTAHOBJIEHVIE
T1ajIe0CpeIbl, a OIpesieIIeHyie XO3SAICTBEHHBIX IIPeIIOYTeHNIL.

[lepBas rpymma ApeBeCHBIX WCTOYHMKOB - OCTATKM JKVJIMIIHBIX COOPY KEHIN
Poxnectsenckoro ropoamiria X—XIV Bs. (14 anaym3os). OnpepesieHo, YTO HACTWI HOJIa U
CTOJIOBI ITIPOVM3BOAIIVICH M3 COCHBI (2) 1 e (2) - OCHOBHBIX BUIOB J1€JIOBOVI JIPEBECHHBI.
OO0pamsieHne SIM-KJIaJIOBOK BBITIOJIHSUIOCH M3 COCHBI (2), Oepeser (1) m ymcTBeHHUITBL (2),

IIpm4aeM I10CJIeNHAAA Pa3HOBVIITHOCTD Hanbosree YCTOVIT'II/IBa K 'HMEHWIO. HpeHMeTBI yTBapu,

© CmeptuH A.P., 2025
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HaViJleHHbIe B CYHyKe, BO3jle Hap U B siMe, IIPOM3BOIVIINCE 13 IMXTHI (1), KoTopas He JaeT
3artaxa, v JIvIIbI (2), HarboJslee MOJAT/IMBOM K pe3bbe [2].

Bropass rpymma - ocratkm 1morpebasibHBIX coopykeHmit (18 aHaym3oB) c
MorwibHUKOB V-XV BB. 1 pycckoro xiambwuia XVII-XVIII BB. (mig cpaBHeHMs).
BrlsiBiIeHO, uUTO He3aBMCMMO OT THUIIAa KOHCTPYKLMM ¥ XPOHOJIOIMM, TEeHIeHIIMO3HO
ucnionib3oBasics kedp (11), pexe ymmcrBenHuia (5), m3penka ymma (1) n Gepesa (1). Ilo
MHOTOYMCIIEHHBIM apXeoJIoro-3THOrpadMiecKM aHaJIOTVSIM, KefIp SBJISeTCS «IepeBOM
MepTBBEIX». Ero 3aroroska cBsizaHa c IrpeoOsiafgaHmeM MMEOIOTMIecKMX IIpefCcTaBIeHnI
HaJl TpyZlo3aTpaTaMu - IIpouspacTaeT Kerip B [Tpukambe perko 1 o6ocobreHo [3].

Tperpst rpymma - yoIM W3 MeTa/UIypPIMYecKMX IUIAKOB C  IIOCeJIeHYeCcKMX
npownssonacTBeHHbIX wiomanok X—XIV Be. (13 aHaymsos). Cpeny HUX 3adUKCHpPOBaHBI
cocHa (10) n Gepesa (3). IBaxKapl B OMHOM IIJIaKe BCTPeUeHbI OCTaTKM 000mx BUI0B. B xome
OOHOV IUIaBKM B Iedb MODINM YKJIagblBaTh cMelllaHHOe TomwmBo. CoriacHO

ITaJIMHOJIOTMYeCKVIM MCCJIeJOBaHMAM, COCHa Obly1a HamboIIee HOCTYIIHA. KOM6VIHVIPOB&HVI€

BVIOB IepeBa MOTIJIO ITOBBIIIIATh TEINIOTBOPHOCTD.

Puc. Anamomuueckue y30psL apxeoso2ureckotl Opebecunvl (nonepeunviil paspes):

1 - xedp (Coauxamcx); 2 — bepesa; 3 — cocha (Podarobo eopoduuye).

Bunosoe ormpenenieHe peBecHbI IIOMOTaeT JaTh HOBBbIE CBEIIEHMSI O XO3SVICTBE,
TpaguIMsax M MUQOIIOrMUecKoM IIpeficTaBIeHn JpeBHero HacesleHus. [lepcriekTmBHOMI
TPYHIIION I IOCIedYIOIero MCCIeloBaHMs SBJIAIOTCS OCTATKM PYKOsSITeVl OpyAull U
4acTy OpyxXus, a1ieMeHTHl popTrdmkarmm. K coxasieHnio, cKyzHoe IIOIIOJIHeHe JlepeBa
B KOJUIEKIIVSAX He IIOKasblBaeT IIepCIeKTVB B 3HAUYUTEIbHOM YyBeJIMYeHUM BBIOOPKIL.
ITosTOMy HEOOXOIVIMO BBIVITH 3a PaMKM CpeTHEeBeKOBBIX KOJUIEKIIVTL.

Pabota BbIIONTHEHA TIpM dpuHaHCcoBom Tomuepkke PH®, mpoekt Ne 23-68-10023

(https:/ /rscf.ru/ project/23-68-10023/).
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3emnenenne B [lepmckom Ilpukambe B 310Xy paHHeTO >KeJIe3HOTO BeKa
(Bepcust MaTepraoB Ha aHIJIMIICKOM SI3bIKE MpPECTaBIeHa Ha CTp. 59)
HIymunobexux J1.C.1, Opaoba E.M.2, bamasoba B.A.1, Ilepeckoko8 M.J1.?
T'émmumneenckui ynubepcumem um. Ieopea-Abeycma, I'émmuneen, I'epmarus
shumilovskkikh@gmail.com

[Tepmcxuil eocyoapcmBennviil HAYUOHAALHBITL uccaedoBamenvckuil yHubepcumem, I[lepms, Poccus

V3-3a cypOBBIX KIMMaTHUYeCKMX YCJIIOBUI Tavira OTHOCUTCS K 30He PUCKOBaHHOTO
3eMJlelieJInsl, B CBS3M C UYeM OHa IIpeJiCcTaBiIsla cOOOV OcoOBble TPYIHOCTM IS PaHHWIX
3emslefiesiblieB. Bo3MOXXHO MO3TOMYy pacHpocTpaHeHMe 3emilefle/iviss B OopeaslbHOV 30He
MPOVICXOAWIO HepaBHOMepHO. Tak, HanmpumMep, B apKTndecKyro 30Hy CKaHAVHaBUY OHO
IIPOHMKAET B y>Ke 310Xy ro3gHert 0pon3sl (1100-500 rT. 1o H.3.), B TO BpeMs Kak Ha Hese 1
Borsre miepBbie apxeoboTaHdecKke ToKa3aTeIbCTBA BhIPAIIVBAHMS KYJIbTY PHBIX 371aKOB B
nofTanre OTHOCATCS K paHHeEMY >XeJle3HOMY BeKy, a B IOXHOW Taure - K Hepuomy
Murpanyn. B 3aypasibe 3emitefiesie MHOABISETCS B JIECOCTENM W IIOATaVire TOJIBKO B
cpenHeBeKoBbe. Haxomsce Ha BocTOUuHOW OKpamHe BocrouHo-EBpormerickovi paBHUHEL,
ITepmckoe IIpukambe, pacrionoxeHHOe B 30HaX CpefHen 1M IOXKHOV TavilVi VI ITOATawurVi,
IpeJicTaBjIsieT cobOM HeuccIeqOBaHHYIO0 TeppUTOPUIO B IUIaHe IPOHMKHOBEHUS WU
passuTHs 3emtenienvid. Ha ocHoBe penkiix HaxoooK 3eMyIeeIbuecKyIX OPYIUi apXeosoru
npenmnosiarajii - pasjiMyHoe BpeMs IIPOHMKHOBEHWUS 3eMyIefeivisi Ha TEePPUTOPUIO
IIpukaMmpss 1 ero paibpHevee pasBurue. OgHaKo apxeoOoTaHMYECKNMe VCCIIeIOBaHVs
IIOBCEMECTHO He ITPOBOIVIIVICh.

s w3ydeHms Bompoca pasBuTus 3ewlenenus B [Ipukampe Hamm ObUm
IpoBeJleHbl apXxeoboTaHMYecKe 1ccileoBaHMs Ha 12 maMsaTHMKax, pacrojIoKeHHBIX Ha
Teppuropun OaccertHa BepxHero u cpegHero TedeHus Kambl. OOpasipl oTOupanich c
MaMATHMKOB paHHETo J>XeJIe3HOro BeKa (aHaHbMHCKas U IJIAIEeHOBCKas KYJIBTYPBI) U
CpeHeBeKOBbsl (HEBOJIMHCKasl KyJIbTypa). Bcero 95 mpob obbemom 515.5 muTpos ObUIO
otobpaHo. MeTop, drroTariy IpUMeHsIC [Id M3BIedeHns 00yTJIeHHbIX MaKpOOCTaTKOB,
KOTOpBle B JlajIbHemIleM ObUIM OIperesieHbl IPY IIOMOIIN JIUTepaTypbl M KOJUIEKIIWIL.
st ycoBepIleHCTBOBaHMS XPOHOJIOIMM 12 3epHOBOK ObUIM IpOdaTUpPOBaHbI METOIOM

paaguoyIiepogHoro aHaiamsa. Brepsele mrs ITpukames, y 17 3epHOBOK ObUI oIperesieH
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VM30TOIHBINI COCTaB C IIeJIbI0 IIOJIyYeHMs CBedeHul o0 YCIOBMSX IIpoM3pacTaHMs
KyJIBTYPHBIX 371aKOB. [laHHBIe IO apxeo0OTaHVKe CpPaBHMBAINCh C apXeOJIOrMYeCcKVIMU
Haxogkamy. OCHOBHBIMM BOIIpOCaMy WMccileqoBaHMs sBiiroTcs: Korma semsienertve
NpPOHMKIIO Ha Teppurtopuio Ilpukampsa? Kakme 3maku KysbTuBupoBaymmcs?  Kak
V3MEHsUICA CHeKTp KyJIbTMBMPYeMBIX pacTeHuil c TedeHneM BpemeHn? Kakue
arpoTexHI4YecKrie MeTOIbl VCIIOIb30BasMch? KakoBbl ObUIM 0cOOeHHOCTM 3emilenenyis B
[IpukaMbe O CpaBHEHMIO C BOCTOYHBIMM W 3alagHBIMM permoHamMu? B moxtame OymyT
IpeJicTaBJIeHbl pe3yJIbTaThl HaIllMX VICCIIeOBaHWL

PabGora BbImoiHeHa npu duHaHcoBom Hopdepxke DFG, mpoekt Ne 462653676

(https:/ / gepris.dfg.de/ gepris/ projekt/462653676).
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Research prospects in the Kungur forest-steppe for developing a network
of special protected nature areas
(the Russian version of the materials is presented on page 6)
Abdulmanova LF.
Perm State University, Perm, Russia

a.ir-flora@mail.ru

The extrazonal Kungur forest-steppe is located in the western foothills of the
Middle Urals. The northern parts of the forest-steppe almost reach 58N. The formation of
forest-steppe in the hemiboreal zone is caused by the distribution of intensively karsting
Lower Permian rocks, which provide habitats for local endemics and a whole complex of
relics.

The Kungur forest-steppe has very few is protected nature areas. This research aims
to fill several gaps in the knowledge and required for the development of a network of
protected areas.

It is necessary to actualize the Kungur forest-steppe boundaries. Currently, there
are several significantly different approaches to distinguish the boundaries. The available
data on the distribution of steppe areas suggest a cluster character of the natural area. It is
planned to determine the spatial characteristics of the area by analyzing remote sensing
data and synthesizing them with data from direct ground surveys and a digital elevation
model. For this purpose, ongoing work aims to determine the spectral signatures of
specific phytocenoses of the Kungur forest-steppe.

Palaeoecological studies in the Kungur forest-steppe indicate that human activities
hinder the development of zonal forests, contributing to the preservation and distribution
of steppe biota [1]. At the same time, anthropogenic pressure leads to the degradation of
the environment. The complexity of reactions of Kungur forest-steppe ecosystems to
anthropogenic impact leads to difficulties in assessing their condition. In this connection, it
is necessary to study succession series of the Kungur forest-steppe, which will allow us to
develop a methodology for establishing the phases of degradation and demutation of

ecosystems.

© Abdulmanova L.F., 2025
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In the west of the modern Kungur forest-steppe [2], a rapid replacement of pine by
birch was recorded about 5.5 years ago, which contrasts with the data for the Upper and
Middle Kama regions, where pine, birch, and spruce were found as co-dominants
throughout the Holocene [3]. It was suggested that this process could have been caused by
severe fires [2]. In this regard, it is promising to conduct a study of the modern character
of pine and birch forests distribution in the Kungur forest-steppe and their position in the
succession series. To solve the tasks of determining succession series, it is planned to
analyze Landsat remote sensing data from the 1980s, relying on the data of ground
surveys.

The nature of the response of specific communities of the Kungur forest-steppe to
modern changes in hydrothermal conditions is of interest. For this purpose, the response
of steppe ecosystems to drought is currently being assessed using vegetation indices.

Thus, knowledge on the nature of reactions of Kungur forest-steppe ecosystems to
direct anthropogenic impact as well as past and present climatic changes combined with
spatial characteristics will allow to design the most effective network of protected areas for

biodiversity conservation.
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Kolva headwaters as a testing ground for industrial and traditional natural resource
management research
(the Russian version of the materials is presented on page 8)
Aleinikov A.A. 12, Aleksutin V.E.2
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aaacastor@gmail.com

Modern forest ecosystems represent a mosaic of past anthropogenic impacts,
primarily traditional and subsequent industrial natural resource management.Preserved
forests are most often represented by communities with varying degrees of disturbance
and restoration. Studies on developmentsuch mosaics are extremely important for
selecting sites for protection, for assessing ecosystem functions that depend directly on the
duration of forest cover and the age of disturbance, and for developing methods for
restoring forest ecosystems. To study the history of natural resource management, we
chose two neighboring river basins as model objects: the Upper Pechora (from the source
to the confluence of the left major tributary of the Unya River) with an area of about 442.3
thousand ha and the Upper Kolva (from the source to the confluence of the left major
tributary of the Beryozovaya River) with an area of 355.3 thousand ha. The preservation of
modern forest cover in these basins is very different: about 99% of the Upper Pechora
basin and only 33% of the Upper Kolva basin are classified as intact forest areas.

Based on long-term search and analysis of the vast archival materials preserved in
the A.S. Pushkin Cherdyn Museum (Cherdyn), the State Archive of Perm Krai (Perm) and
the Russian State Historical Archive (St. Petersburg), we reconstructed the history of
settlement (time of appearance and abandonment) in the upper reaches of the Kolva
River, as well as the population size and areas of peasant lands in different time periods.
Despite the low density (277 people/1000 square kilometers in 1889) and small areas of
peasant lands (1.3% of the basin area), many more forests were included in the economic
turnover due to active slash-and-burn agriculture, clearing of forests for agricultural land
and Siberian pine industry. The most powerful factor of forest transformation in the pre-

industrial era was forest fires accompanying slash-and-burn agriculture and clearing areas
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for hayfields. We also reconstructed the history of formation, forest district boundaries
and timber harvesting volumes in different time periods. The duration and degree of
forest transformation on the model site are determined by the territory's belonging to the
Volga basin and the possibility of timber rafting. Thus, downstream (on the banks of the
Kama River), the largest saltworks were located, which consumed a huge amount of
tirewood (up to 17 thousand hectares were cut for firewood annually). In the Upper Kolva
basin, felling of firewood for salt-making began in the first third of the 19t century, and by
the middle of the 19t century the forests were cut down in a strip up to 10 km wide along
some rafting rivers. In the second half of the 19th century, a considerable part of wood was
used for local barge building, from 1890s - for Volga markets. Only areas along rafting
rivers were affected by selective logging. Peasants' timber supply for their own needs was
insignificant. Clear-cutting and conditionally clear-cutting at the model site began only in
1930 and continued until 2000.

Reconstruction of socio-economic conditions showed that 80 years ago the
population density was about 100 times higher, the total length of rafting rivers was 383
km. The main factor of forest conversion was fires concentrated around settlements and
rafting rivers. The area of intact forest territory 80 years ago was 1.5 times larger than
today. Further analysis of multi-temporal cartographic material will make it possible to
assess the scale and speed of industrial natural resource management and to identify the

most preserved areas.

The work was financially supported by RSF, project No. 23-24-00294.
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The Kama basin has historically occupied a transboundary position between the
East European Plain and the Ural Mountains, performing the important settlement,
transportation, communication and life-supporting functions. In the archaeological and
paleoecological context, the Kama River in its middle reaches represents an ecotone
between two distinct economic systems: the agricultural-livestock type of economy in the
southern forest-steppes and the hunter-gatherers of the taiga in the north. This region is of
particular interest and remains relatively understudied within the broader context of the
Kama basin. This paper presents the main results of comprehensive paleoecological
studies of the Mid-Kama basin in close relationship with the regional archaeology and
with the involvement of palynological, anthracological, carpological and radiocarbon
methods, as well as the loss-on-ignition technique. The research was conducted on peat
sections from the Paltinskoe [1] and Krasavinskoe bogs, situated in the vicinity of
Krasnokamsk and Perm cities (Perm Krai). The main results include the establishment of
regional dynamics of vegetation, climate and fires during the last ~10 thousand years,
obtaining data on the emergence and specifics of animal husbandry and agriculture in the
region, identifying the peculiarities of human-environment mutual influence at different
time slices, as well as the systematization of regional archaeological data using GIS.

The work was financially supported by DFG, project No. 462653676
(https:/ / gepris.dfg.de/ gepris/ projekt/462653676).
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Specific plant communities on anthropogenic saline soils in the impact zone
of salt-mining enterprises in the Upper Kama region
(the Russian version of the materials is presented on page 12)
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One of the significant environmental impacts of salt mining operations in the Kama
region is the technogenic salinization. In the river valleys, where mineralized water is
close, soils are characterized by high salinity. Artificial (secondary) solonchaks are formed
there [5], and the content of toxic salts in the upper soil layers can reach 17% [4]. This has a
direct or indirect effect on all living organisms within the impact zone of the enterprises
[1-3].

From 2020 to 2024, we studied plant communities on technogenic saline sites in the
vicinity of Solikamsk and Berezniki cities (Perm Krai). Field surveys were carried out by
route method and in sample plots, herbarization was carried out by standard methods. The
nomenclature of taxa is given according to the portal https:/ /www.plantarium.ru/ [6].

Technogenic saline soils (in valley conditions, especially under waterlogging
conditions) are characterized by specific plant communities atypical for natural boreal
ecosystems in the Kama region. They are observed locally, near water bodies and
watercourses enriched with saline wastewater from enterprises, in places of surface outlet
of mineralized wastewater, as well as in close proximity to salt dumps and sludge
depositories. These conditions lead to partial loss of native species and overgrowth with
salinity-tolerant plant species, including facultative-halophilous ones. The most saline
areas are completely devoid of any vegetation. Woody plants are particularly affected and
disappear first.

Young technogenic saline soils in the impact zone of the Verkhnekamsk potassium
salt deposit are generally covered with the following salinity-resistant species: Phragmites
australis, Typha latifolia, Phalaroides arundinacea, Bolboschoenus compactus, Lactuca tatarica,
Plantago wuliginosa, Juncus compressus, |. filiformis, Triglochin palustris, Carex juncella,
C. cespitosa, C. spicata (C. contigua), Puccinellia distans, Veronica beccabunga, Deschampsia

cespitosa, Festuca rubra, Elytrigia repens, Poa pratensis et al. Most of them are typical coastal-
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water and hygrophytic salt-tolerant species with wide (or even cosmopolitan) ranges, as
well as weed andmeadow species. In addition, there are facultative-halophilic species that
grow naturally along sea coasts or in natural saline conditions: Spergularia marina
(S salina), Atriplex patens, Triglochin maritima, Puccinellia hauptiana.

Depending on the elevation of standing saline water and the degree of salinity, the
species composition of herbaceous plants might vary greatly. General patterns include the
formation of species poor plant communities, as well as patchiness in the location of
salinity-tolerant species, which is probably related to the height of groundwater table, the
degree of salinization, and the content of certain mineral elements in soils.

All listed species are present in rather young technogenic saline biotopes, formed less
than 100 years ago. No obligate halophytes have been found in these biotopes so far. They
are confined exclusively to the areas where old brine-lift wells, functioning for more than
100 years, reach the surface. Halerpestes sarmentosa was found near Solikamsk in 1992, and
Salicornia perennans was found near Ust-Igum settlement in 2008. Herbarium specimens of
these species are stored in the Herbarium of Perm State University (PERM), and
populations of both species still exist in the same localities. The penetration of these
halophytes into younger technogenic saline communities is likely to occur in the future.

To summarize, technogenic salinization is an important anthropogenic factor of
influence on the vegetation of the Upper Kama region. As a result of the impact of
mineralized solutions entering the soils from salt dumps and sludge depositories,
vegetation in the river valleys receiving salt runoff undergoes serious changes. Grass
communities are more resistant to soil salinization than tree communities, but they are
also undergoing major changes. A significant proportion of species disappears and they
are replaced by phytocenotically unstable, species poor plant communities. They have a
high proportion of widespread, salinity-tolerant, ruderal and facultative-halophilic
species. These processes lead to change of valley landscapes of small rivers in the zone of
Verkhnekamsk salt deposit and additionally increases the probability of penetration of

atypical species into the taiga communities of the Kama region.
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The Kudashevsky I burial ground (3rd - 5t centuries CE) is located in the basin of
the Tulva River, a left tributary of the Kama River (Bardymsky Municipal District, Perm
Krai). The burial ground was discovered in the late 1990s and is still being excavated in
small sectors. The site is associated with the Migration Period and consists of two parts: a
barrow (4th - 5th centuries CE), 8 graves were studied, and a ground (34 - 5th centuries
CE) - 379 burials. In the ground part, inhumation and cremations on the side are noted in
the burial rites of the population. Inhumation is represented by human dental remains and
sacrificial complexes - a ritual element of Finno-Ugric populations. In some cases, graves
have been found to contain not only human teeth and calcified bones, but also isolated
bones or bone fragments in separate burial pits, as well as charred wooden structures. In
burials with charred structures, human teeth unaffected by the fire were found , indicating
that the structure was possibly "cleaned" by the fire. Charcoal was found in inhumation
and cremation burials, which has become a prominent research topic. Charcoal was
located in grave fills; scattered on the surface; in pits and interlayers, 1 cm to 12 cm thick in
burials, along with calcified bones. Pits different from the graves in shape, size and
containing coal are marked. Charcoal was also recorded in the inter-burial space.

We performed taxonomical identification of charcoal fragments from the mentioned
objects,and made a preliminary conclusion about the correspondence of the charcoal
spectrum to the vegetation cover of the burial area.

Analysis of 657 charcoal fragments (275 fragments from burials and 382 from pits,
ditches, intra-burial structures, and inter-burial space) revealed 10 taxa of trees and
shrubs. Picea charcoal represents more than half of the total spectrum (53.4%). Fragments

of Pinus (13.3%), Populus (10.5%) and Corylus (10.1%) charcoal play a minor role in the
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spectrum. Alnus (5%) and Betula (4.4%) are also recorded. Quercus, Tilia, Acer and
Euonymus are rare, their shares in the total spectrum do not exceed 1.2%. Noticeably, the
finds of oak, maple and alder charcoal, as well as the majority of birch charcoal, are
confined to burials. It may indicate the peculiarities of cremation rites: the purposeful use
of wood with a high heat of combustion (oak and maple). The presence of alder can
indirectly indicate the places of cremation rites near water bodies or floodplains of Kama
tributaries, which finds analogies in other regions.

The identified charcoal spectrum shows a general predominance of coniferous
species consistent with the landscape conditions of the burial ground, reflecting the
vegetation of interfluvial native forests - coniferous and mixed broadleaved-coniferous
plant communities. The relatively high proportion of indicator species of disturbed plant
communities (aspen and birch with a total proportion of 15%, and, to a lesser extent, hazel
and pine with a proportion of 23.5%) indirectly points to possible anthropogenic
disturbance of the vegetation cover during the period of functioning of the archaeological
site.

The work was carried out within the framework of the IA RAS scientific theme Ne
122011200264-9 “Interdisciplinary approach in the study of the formation and

development of ancient and medieval anthropogenic ecosystems”.
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This paper presents the results of the first paleolimnological studies in the north of
the Perm Krai. The Kama-Keltma lowland occupies a special position for reconstruction of
Late Glacial and Early Holocene events of the Permian Urals due to its length and wide
distribution of landforms typical for the glaciation zone (waterlogged depressions and
lakes). Nevertheless, the results of previous paleogeographic studies in this region,
starting from the time of construction of the Verkhnekamsk reservoir, were based mainly
on the study of paleoarchives from river valleys draining the Kama-Keltma lowland such
as floodplains and terraces of the Kama, Timsher, and South Keltma as well as peat bogs.
The study of lakes has been neglected, and their genesis and age remain unclear. For the
first time for this region, we obtained a high-resolution record from Lake Novozhilovo,
highlighting natural events covering the transition from periglacial conditions of the Late
Glacial to interglacial conditions of the Holocene in the interval 14150-7880 cal. yr BP. We
will present reconstructions of depositional conditions based on paleobotanical
(palynological, diatom, carpological) and sedimentological (granulometric, magnetic
susceptibility, loss-on-ignition) analyses and radiocarbon dating. We assume that the
formation of Lake Novozhilovo is the result of erosional accumulative processes that
prevailed within the ancient alluvial Kama plain in the Late Glacial. Based on analytical
data obtained from two cores (NZH-1 and NZH-2), we hypothesize about the origin of the

lake, its connection with the Kama River, and the change in reservoir level during the Late
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Glacial and Early Holocene. We also provide a chronological framework and landscape
settings for the main phases of lake formation.

The work was financially supported by RSF, project No. 23-68-10023
(https:/ /rscf.ru/project/23-68-10023/).
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Pollen indicators of anthropogenic impact on vegetation in the Kama Valley during
the Holocene from bog and culture-bearing paleoarchives
of the Chashkinsky geoarchaeological area
(the Russian version of the materials is presented on page 19)
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Hnstitute of plant and animal ecology, Ural Branch of the Russian Academy of Sciences,
Yekaterinburg, Russia, lapteva@ipae.uran.ru
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The identification of markers of anthropogenic impact on natural communities in
the Kama Valley based on the analysis and generalization of palynological data from
natural paleoarchives and archaeological sites is an important aspect of paleoecological
research in the Perm Krai. The regional natural communities must have been affected in
some way by the long human presence in the area. Therefore, in reconstructing the
Holocene vegetation history in the region, it is essential to consider the impact of human
activity as a significant factor.

Palynological studies of peat deposits from the Dedyukhinsky and Solikamsky peat
bogs within the Chashkinsky geoarchaeological area allowed us to reconstruct the main
stages of forest vegetation dynamics in the southern part of the Upper Kama region
during the Holocene. Based on a detailed palynological record, we suggest that in the late
Early and early Middle Holocene (8.5-7.5 thousand cal. yr BP), taiga pine-birch forests
with the participation of spruce predominated. In the first half of the Middle Holocene
(after 7.5 thousand cal. yr BP), broad-leaved species (linden, elm and possibly oak) and
alder began to penetrate into the stands of taiga forests and form floodplain coniferous-
small-leaved forests and coniferous-broadleaved forests. Their optimum distribution
corresponds to the interval 5.5-3.0 thousand cal. yr BP. In the Late Holocene (after 3.4
thousand cal. yr BP), fir began to spread in forests with a simultaneous decrease in the
participation of broad-leaved species. Gradually, plant communities regained their taiga

appearance. In the last millennia, the role of pine in taiga forests has increased.
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Indirect palynological anthropogenic indicators of impact on natural communities
(apophytes and weed-ruderal group): Amaranthaceae/Chenopodiaceae, Artemisia,
Polygonum aviculare-type and Plantago, detected in small quantities both in culture-bearing
palynological spectra of Stone Age sites and in background cores, indicate local
anthropogenic impact in the vicinity of Stone Age sites: existence of trails, weedy areas,
disturbance of soil cover during construction of dwellings, etc. Primitive economy
(hunting, fishing, gathering) did not significantly affect forest communities, although the
dependence on natural resources was strong.

Despite the absence of direct evidence of agriculture in the Middle Ages in the
background palynological spectra, macroremains of cultivated (Triticum turgidum spp.
dicoccum and T. aestivum ssp. spelta, Hordeum vulgare, Secale cereale, Avena sativa, Pisum
sativum) and weeds (Fallopia convolvulus and Spergula arvensis) in the culturogenic
sediments of the archaeological sites of Lomovatovo and Rodanovo cultures in the
Chashkinsky geoarchaeological area testify to the developed agriculture and animal
husbandry, which were the basis of the productive economy at that time. The increase in
anthropogenic pressure in the Middle Ages was caused by the development and
improvement of technology, compared to the Stone Age, which led to the emergence of
new economic activities. As a consequence, special types of communities - agrocenoses -
have appeared in the forest zone of the Upper Kama region: fields and pastures created
and controlled directly by humans as a result of activity.

The work was financially supported by RSF, project No. 23-68-10023
(https:/ /rscf.ru/ project/23-68-10023/).
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Glyadenovo hillfort-"kostishche’ related to paleobotanical research

(the Russian version of the materials is presented on page 21)

Orlova E.M.1, Shumilovskikh L.S.2, Novosyolova L. V.1, Pereskokov M.L.1
1Perm State University, Perm, Russia, orlihaliza@gmail.com
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The study of ancient human habitats combines archaeological and paleoecological
methods to reconstruct the relationships between past communities and landscape setting.
Early Iron Age sites are no exception - palynological and carpological analyses were
carried out in 2019-2021 to reconstruct the economic activity of the Glyadenovo
fortification population and its environmental impact.

The Glyadenovo hillfort is located on the root bank of the Nizhnyaya Mulyanka
River. The hillfort is the main settlement of the Mulyanka tribal territory and has a
complex fortification system. On the lower site there was a complex of residential and
household buildings [2], which is dated to 6th-4th cent. BC. On the middle site, a sanctuary
appears during the Glyadenovo period around 3rd-2nd cent. BC[1].

According to the obtained data, in the Late Ananyino period of the settlement's
functioning, there was a southern taiga dominated by spruce and admixed with fir, birch,
alder, and linden. The presence of Neurospora and Gelasinospora tetrasperma indicating
burning suggests the use of hearths for heating. Finds of spruce and fir needles, typical
conifers dominated the regional vegetation at that time, indicate the use of branches as
fuel. The functionality of one of the structures changes: first it is used as a dwelling, later it
is used, possibly, as a stall [3]. This is evidenced by a decrease in pollen abundance of
woody species, an increase in grasses and the presence of coprophilous fungi -
Sporormiella, Sordaria-type, Podospora decipiens-type, Coprinopsis and spores of the parasitic
fungi Urocystis, which may have been ingested with hay. Savoryella lignicola fungal spores
and Botryococcus algae indicate the use of water from small overgrown ponds. Landscapes
at this stage had a high degree of openness, which is likely due to deforestation and
grazing. Meanwhile, anthropogenic pressures appear to have varied over time, as
indicated by pollen fluctuations in tree and herbaceous taxa. This is confirmed by the
presence of a small amount of pollen from ruderal grasses and their seeds from the
families Brassicaceae, Caryophyllaceae, Chenopodiaceae, Fabaceae, Papaveraceae,

Polygonaceae, Rubiaceae [5].
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In the later period of the existence of the ‘kostishche” at the turn of millennia, the
anthropogenic factor persists. At the same time, a process of overgrowth occurs - the
pollen of trees increases, mosses (Marchantiophyta, Sphagnum) and ferns (monolete and
trilete spores) appear, and the complex of buildings on the lower platform of the
settlement is abandoned.

The spiklet forks of Triticum dicoccum found in the layers of the domestic and
economic complex indicate the presence of agriculture. The identified grains of Triticum
dicoccum, Triticum spelta, and Hordeum vulgare belong to summer crops, which can mature
in poor soils and over a short period of time. The purpose of growing cultivated cereals
was their consumption as food. In large quantities, their remains are found at the location

of the second economic building, which characterizes it as a grain storage facility [4].
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The studies of the Kalashnikovsky burial mound and new data on the flooding
of the Sylva River floodplain
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The Kalashnikovsky burial mound complex is located on a outcrop of the
floodplain terrace on the left bank of the Sylva River, near the village of Kalashnikovo
(Kungur district of Perm Krai), on the shore of the ancient lake Dolgoe. The burial mound
has been known since the late 19t century. The first systematic survey of the
archaeological site was conducted in 1971 by G.T. Lentz, who, in 1982, excavated three
burial mounds at the edge of the outcrop. The excavations in 1982 were continued by
Yu.A. Polyakov, who investigated 9 more burial mounds on a forest-free area of the
outcrop. In 2012 and 2020, we investigated 6 more burial mounds. The 2012 and 2020
excavations were adjacent to the previous excavations on the outcrop area, extending
towards the terrace, which allowed for a number of stratigraphic and chronological
observations. During the 2012 excavations, remains of a structure from the Glyadenovo
culture (2nd-4th cent. AD) were also recorded, predating the creation of the burial site and
disrupted by burial pits. In the profiles of the excavation walls, where the structure was
recorded, a layer of gleying was observed, indicating prolonged or systematic flooding of
this area, which stratigraphically coincides with the level of the structure. The structure
was overlain by the mound fill of the nearest burial mound. The burial mounds
themselves, located on the platform and the edge of the promontory (excavations by
G.T. Lentz and Yu.A. Polyakov), date to the 5% century AD. Burial mound No. 17
(excavation of 2020), located at the greatest distance from Lake Dolgoe on a higher section
of the promontory, is dated to the Turayevo-Kudash horizon (the fourth quarter of the 4t
century AD).

With the available planigraphy, stratigraphic observations, and chronological data
of the burial complexes, we can reconstruct the stages of the functioning of different areas
within the archaeological site. The Glyadenovo settlement, which existed here in the 2nd-

4th centuries AD, is associated with the period of the Glyadenovo culture's expansion
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along the middle course of the Sylva River during the middle and late stages of the
Glyadenovo culture.

By the third quarter of the 4 century AD, the floodplain of the Sylva River in this
area was subject to flooding, and the settlement on the outcrop of the floodplain terrace
was abandoned. Its inhabitants moved higher to the primary terrace, where the
Kalashnikovsky I-III settlements appeared, featuring pottery similar to that of the burial
mound. During this period, a gley layer is formed on the site where the building is
located. At the same time, in the 4th quarter of the 4th century, a burial mound begins to
function on a more elevated and dry area, which cannot be dated earlier, and the most
extreme burials to the flooded area are the investigated barrow No. 17. But in the 5th
century AD the burial mound begins to extend to the entire outcrop, filling it completely,
indicating that the site is no longer subject to flooding.

Thus, the conducted studies allow us to record the processes of significant flooding of the
Sylva River floodplain, which led to the abandonment of convenient places for the
Glyadenovo population, the appearance of burial mounds in the 4th quarter of the 4th

century AD and the decline in the Sylva streamflow in the 5t century AD.
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The formation of the team responsible for the future laboratory of facial-genetic
studies of geosystems at Perm University was a gradual process. It began with individual
research activities, which were sometimes episodic, and progressed to the first joint
discussions and publications. This was followed by the formation of a relatively stable
research group, which included lecturers, graduate students, and undergraduates. Thus,
in the fall of 2020 (together with L.S. Shumilovskikh), the first overview of the modern
paleogeographic study of the Kama region was prepared [1]. A notable impetus in the
development of the laboratory team was given by the January 2023 joint expedition with
the staff of the Institute of Geography of the Russian Academy of Sciences (IG RAS)
(N.E. Zaretskaya, E.A. Konstantinov, N.V. Sychev) to drill the sediments of lakes
Novozhilovo and Chelvinskoye in the north Kama region. In the field stage, only two
colleagues from the lab (S.V. Kopytov and P.Y. Sannikov) were involved. However, at the
subsequent stages of opening and subsampling of the core and laboratory analysis, the
majority of the team participated in the work. According to the documents, the moment of
the laboratory's creation can be considered the spring of 2021, when the first project
supported by the Potanin Foundation began.

The current material and technical equipment can be cautiously described as

relatively good. The laboratory has a small separate room in which renovations are being
completed right now to create basic working conditions. The room is divided into two
zones: technical and laboratory. There is a water supply, air extraction. For field work, the
laboratory's “technical park” includes: Russian corer, FEijkelkamp corer for loose
sediments, measuring sticks for peatland depths, lightweight quadrocopter, measuring

tape and other equipment and consumables for field work. The laboratory equipment
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includes: SNOL muffle furnace, a set of crucibles and tongs, a set of metal sieves with
mesh sizes (250/125/95 pm), electronic scales (with a discreteness of 10 mg and 0.1 mg),
DLAB DMO0412 centrifuge (up to 4500 rpm), a set of laboratory glassware and reagents.
The Eakins 3.5X-100X binocular and KOPPACE x40-x1000 stereoscopic trinocular
microscope are used for the study of microscopic objects; there is also a tile for making
microscopic slides. Dendrochronological equipment includes a Haglof increment borer
and an A3 color scanner. There is also a camera and matte lights for lab photography, a
tripod and a handheld stabilizer for videography.

The range of methods and specialists in the laboratory:

— a complex of palaeochannel methods (S.V. Kopytov);

— loss-on-ignition technique (mastered by most of the laboratory staff);

— macro-charcoal analysis (E.A. Igosheva and M.K. Pekhtereva - two internships in 2024
with E.Yu. Novenko at IG RAS and with S.S. Zhilich at the Institute of Archaeology
and Ethnography, Siberian Branch of the Russian Academy of Sciencec);

— diatom analysis (E.A. Mekhonoshina - two internships in 2023 with A.I. Rudinskaya at
IG RAS and A.E. Shatalova at Herzen University);

— carpological analysis (E.A. Novikova - two internships in 2022 and in 2024 with S.S.
Trofimova and T.G. Antipina at the Institute of plant and animal ecology, Ural Branch
of the Russian Academy of Sciences);

— pollen analysis (E.A. Novikova - two internships in 2022 and in 2024 with S.S.
Trofimova and T.G. Antipina at the Institute of plant and animal ecology, Ural Branch
of the Russian Academy of Sciences);

— analysis of Chironomids (A.A. Samarkina - during 2023-2024 she studied the primary
stages of analysis under the guidance of A.B. Krasheninnikov; in the summer of 2025 it
is planned to train under L.S. Syrykh at Herzen University);

— dendrochronology (E.A. Gatina - in winter 2025 it is planned to intern with
E.A. Dolgova at IG RAS).

At present S.V. Kopytov participates in the archaeological interdisciplinary project of
the Russian Science Foundation (RSF) (supervised by E.L. Lychagina) 2023-2026, the
laboratory team also realizes a small budget and short-term educational and research
project of the Potanin Foundation. Initiative research and cooperation is carried out with

specialists from IG RAS, Gottingen University, Institute of plant and animal ecology (Ural
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Branch of the Russian Academy of Sciences), Herzen University, archaeologists from Perm
State Humanitarian Pedagogical University and biologists from Perm State University.
Two applications submitted by the team or with the participation of the team are now
under consideration by RSF experts. Another application to the RSF is being prepared for
submission in the near future. At the same time, the laboratory (formally) has no
permanent staff (positions), as there is no funding. The situation with the rooms is not
easy - the team recently had to move from a large renovated room to a smaller room
requiring basic repairs. The difficult conditions of intra-university existence make it
categorically urgent for the laboratory to obtain visible research results. In this regard, our
team is certainly interested in further expansion of scientific cooperation, including in the
field of interdisciplinary research.

The work was carried out within the framework of a project supported by the

Potanin Foundation.
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The Permian Pre-Urals is located on the western slope of the Ural Mountains, in the
upper and middle reaches of the Kama River and coincides with the borders of the
modern Perm Krai. This territory has an archaeologically rich history. One of the
archaeological sources is wood from medieval archaeological collections associated with
the Lomovatovo and Rodanovo archaeological cultures (5t-15th centuries) [1]. Despite the
high acidity of soils, parts of wood - the main raw material in the forest zone of the Urals -
are sometimes preserved in the cultural layers.

Wood and charcoals are studied by anthracology, which uses anatomical,
dendrochronological and radiocarbon studies. The latter is most often used in Kama
archaeology. However, a collection of anatomical definitions of wood species
identification is being developed (Fig.). The methodology of species identification was
developed in the Laboratory of Thermal Methods of Analysis at the Perm State University.
Initially, wood was carbonized, then anatomical pattern, calorific value, moisture and ash
content, lignin, and cellulose were determined. The purpose of such studies is not to
reconstruct the paleoenvironment, but to determine management preferences.

The first group of wood sources is the remains of dwelling structures of the
Rozhdestvenskoe fortification of the 10th—14th centuries (14 analyses). We determined that
the flooring and posts were made of pine (2) and spruce (2) - the main types of business
wood. The framing of storage pits was made of pine (2), birch (1) and larch (2), the latter
species being the most resistant to decay. The implements found in the chest, near the
benches and in the pit were made of fir (1), which does not give odor, and linden (2), the
most malleable for carving [2].

The second group - remains of burial structures (18 analyses) from burial sites of

the 5th-15th centuries and Russian cemetery of the 17th-18th centuries (for comparison). We
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found that regardless of the type of construction and chronology, Siberian pine (11), less
frequently larch (5), occasionally lime (1) and birch (1) were used. According to numerous
archaeological and ethnographic analogies, Siberian pine is the “tree of dead”. Its
harvesting is associated with the prevalence of mythological perceptions over labor costs -
Siberian pine grows rarely and isolated in the Kama region [3].

The third group - charcoal from metallurgical slags from settlement production
sites of the 10th-14th centuries (13 analyses). Pine (10) and birch (3) were recorded among
them. Remains of both species were found twice in the same slag. Mixed fuel could have
been put into the furnace during one melting. According to palynological studies, pine
was the most available. The combination of wood species may have increased the calorific

value.
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Fig. Anatomical patterns of archaeological wood (cross section):

1 - Siberian pine (Solikamsk); 2 - birch; 3 - pine (Rodanovo ancient settlement).

Species determination of wood helps to give new information about the economy,
traditions and mythological representation of the ancient population. The remains of tool
handles and parts of weapons, elements of fortification are a promising group for further
research. Unfortunately, the scanty representation of wood in the collections does not
show prospects for a significant increase in sampling. Therefore, it is necessary to go
beyond the medieval collections.

The work was financially supported by RSF, project No. 23-68-10023
(https:/ /rscf.ru/project/23-68-10023/).
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Due to the harsh climatic conditions, the taiga belongs to the zone of the so-called
risky agriculture, challenging for early farmers. Possibly is was the reason of the
heterochronic spread of agriculture in the boreal zone. For example, agriculture appears
already during the Late Bronze Age (1100-500 years BCE) in the arctic zone of
Scandinavia, while the first farming in hemiboreal zone of the basins of Neva and Volga
Rivers occurs during the Early Iron Age, in the southern taiga - during the Migration
Period. In forest-steppe and hemiboreal forests of Western Siberia, agriculture started in
the Middle Ages. Stretching between the middle and southern taiga and hemiboreal forest
zones at the eastern edge of the East-European Plain, the Upper and Middle Kama region
is an understudied area in terms of introduction and development of agriculture. Based on
finds of tillage and harvesting tools, archaeologists suggested different timing of the
emergence of agriculture and its development. However, systematic archaeobotanical
studies are still absent.

In order to close this gap, we carried out an archaeobotanical research at 12
archaeological sites, located in the Upper and Mid-Kama region. The samples were
obtained from the sites dated to the Early Iron Age (Ananyino and Glyadenovo cultures)
and Middle Ages (Nevolino). In total, 95 samples with volume of 515.5 litres have been
obtained. Flotation machine has been used for extraction of carbonised remains. Fruits and
seeds as well as other remains were identified using reference collections and literature. To
improve the chronology, 12 cereal grains were dated using AMS C* method. For the first
time for the Kama region, stable isotope analysis was carried out for 17 grains to assess the
environmental conditions during the growth of the cultivated cereals. Archaeobotanical
data were compared to the archaeological findings. Our study is focused on the following
questions. When emergence of agriculture occurred in the boreal zone of the Kama region?

Which cereals were cultivated? How did the spectrum of cultivated plants change over
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time? Which agricultural techniques were used? Were there particularities of agriculture
in the Mid-Kama region comparing to the neighbours? In the talk we present the results of
our investigations.

The work was financially supported by DFG, project No. 462653676
(https:/ / gepris.dfg.de/ gepris/ projekt/462653676).
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Ha canTe WWw.psu.ru
B pasgesie HAYKA / DrekTpoHHble my0OvKarmm
Y B 3JIEKTPOHHOV MYyJIbTUMenuitHon 6mbimoTteke ELiS

YnpasreHue n3aaTenbCKoN AesTeTbHOCTI
IIepMmckoro rocygapcTBeHHOIO
HAalIVOHAJIBHOI'O MICCIIeIOBATeNIbCKOTO YHUBEPCUTETa
614068, r. ITepms, yi1. Bykupesa


http://www.psu.ru/

