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OT KAJJMHUHTPAJIA 10 KAMYATKU
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JIoHHBIE OTJIOXEHUSI MPEACTABISIOT COO0OM BaxKHEMIMK “apXuB”, comepKallluili CBEIeHUs O pa3BUTUU
03epHbIX 3KocucteM. OMHMUM 13 HauboJiee HaJe>KHBIX U IIIMPOKO UCITOJIb3yeMbIX METOIOB U3YUYEHUST BOJI-
HBIX 9KOCHCTEM SIBJIsIETCS AMaTOMOBBI aHanu3 (XKy3se u 1p., 1949). B Hacrosiiee BpeMsi AMaTOMOBBII aHa-
JIU3 BXOJUT B TPYITIY PYKOBOSIIIMX METOAOB, IPUMEHSIEMbBIX JIJISI PEKOHCTPYKIIUM UCTOPUYECKOM TUHAMU -
KM oKpyKaroiieil cpennl u kiimMmata (Rudaya et al., 2012; Palagushkina et al., 2018). B ctaTtbe npeacraBieHbl
pe3yIbTaThl UCCIIETOBAaHMS KOJJOHKH TOHHBIX OTJIOXEHWM ITUHOM 526 cM 1 Bo3pacTtoM 13500 kaun. J1. o3epa
Bonbiioe MuaccoBo (FOxHbiit Ypair). JIMaToOMOBBIM aHAIM3 HTOHHBIX OTJIOXEHUI HCCIEeayeMOro o3epa
MO3BOJIWJI BBISIBUTDH 123 TakcoHa Bogopocieit 47 ponoB U BbIASIUTb OCHOBHBIE 3Tarlbl 3BOJIIOLIMU BOAOEMa
B II€pHOIbI MO3AHEISTHUKOBDS U TojiolieHa. B mo3nHenenHukoBbe (~13200—11700 kai. 1. H.) B YCJIOBUSIX
MPOXJIaIHOTO KJIMMAaTa 03€PO MPENCTABIISIIO COO0I ITyOOKUI BOLOEM C ITOCTOSTHHBIM YPOBHEM BOJIbI 1 00-
LIIMPHOI 30HOM MEJIKOBOIMI, 3apocliieil MakpoduTaMu; B Hadyajie rojoleHa (~11700—8500 kan. 1. H.) Ha
(oHe ToxoogaHNs OTMEYAIOCh ITOHMXKEHKE YPOBHS BOABI; B Tieproxn ¢ ~8500 mo 4600 KaJ1. J1. H. B yCJIOBH-
s1x 60JIee TEIUIOTO U BJIAXKHOTO KJMMaTa 3aMKCHUPOBAHO ITOBBIIIEHNE YPOBHS BOILI; B repuona ¢ ~4600
o 2500 kaJ. JI. H. OTMe4YajoCh MOBBIIIEHUE TPOAYKTUBHOCTU BOAOPOCIEeBBIX coo011ecTB; ¢ ~2500 nmo
800 kaJ1. J1. H. Ha (hOHEe MMOHMKEHUSI TEMIIEPATYPhl OKOHYATEIbHO 0(DOPMIIOCH INTyOOKOBOIHOE 03€PO C Ma-
JIOMUHEPaIM30BaHHOU BOHOI, HATMUMeM 3a00JIOUEHHBIX METKOBOIUI1 C TIpOllecCaMM 3aKUCIICHMUSI.

Karoueesnie croea: TMaToMOBBIE Bomopocin, o3epo bobimoe MuaccoBo, KOxHEBIT Ypa, TOHHBIE OTIOXKE-

HUA, TO3OHEICAHNKOBLE, I'OJIOLCH
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BBEAJEHUWE

OoHUM 13 BaXXKHBIX KOMIIOHEHTOB 03¢PHOM 3KO-
CUCTEMBI, SIBJISIIOLIMMCSI HOCUTEJIEM Hanbosiee MoJ-
HoIi ”HPopMaLMK 00 UCTOPUU PA3BUTHUSI BOJOEMOB,
CITyXKaT JOHHBIE OTJIOXKEHMS o3ep. OHM comepskaT B ce-
0¢ TMOMIMHHYIO JIETOIUCHh BaXKHEHMIIIMX ITPOIIECCOB —
(GUBUKO-XUMHUYECKUX U MPOAYKIIMOHHO-01OI0TnYe-
CKMX, IPOUCXOISIINX Ha IMIPOTIKEHUN BCEU NCTOPUH
osepa (CyGetro, 2009; Nigamatzyanova et al., 2016;
Frolova et al., 2017). Cy1iecTBeHHBIIA BKJIa/ B OLIEHKY
SKOJOTUYECKUX 0OCTAaHOBOK 03epa Ha MPOTSKEHUH
BCETO TMeproja ero pa3BUTHS U B U3yYeHUE CTPOCHMUSI
O3EPHBIX OTJIOXKCHUII BHOCUT AMATOMOBBIN aHaIU3

# Ceviaka dnn yumuposanus: Banuesa D.A., ®ponosa JI.A., [1a-
narymkuda O.B. u ap. (2023). PeKOHCTpyKIIMsSI UICTOPUM pa3-
BUTHS o3epa bonbimoe MuaccoBo (FOxHbIN Ypai) Ha ocHOBe
IMAaTOMOBOTO aHaau3a JOHHBIX OTIOXeHuit // TeoMopdoo-
russ u mnanmeoreorpadus. T. 54. Ne 4. C. 195-206.
https://doi.org/10.31857/52949178923040151. https://elibrary.ru/
YCGMKY
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(Kyse u np., 1949; Xypcesnu, 1976; JlaBeinosa, 1985;
IlecrpsixoBa u ap., 2016; 3unHaToBa u 1p., 2019; Lu-
dikova et al., 2020). /lnaToMOBEIE BOJOPOCIN — OJI-
HOKJIETOYHbIE MUKPOCKOINUYECKE OPraHU3MBI, KO-
TOpbIe 00JI1aJAI0T XOPOIIIEi COXPAHHOCTBIO B TOHHBIX
OTJIOXKEHUSX, Ojaromapsi HAIUUYUIO KPeMHE3eMHOTO
naHuups (3adenuHa u np., 1951; Valieva, 2022). Uc-
MOJIb30BaHME JAHHOTO METO/IA II03BOJISIET PEKOHCTPYH -
pOBaTh UCTOPUIO SBOMIOLINN O3€PHBIX 9KOCUCTEM, Xa-
paKTep U3MEHEHUsI YPOBHSI 03€p B MIPOIIUIOM, YPOBEHb
Tpo(HOCTU, BBIIEIATh TEPUONBI  CYILIECTBOBAHMSI
MPECHOBOIHBIX U COJIOHOBATOBOIHKIX (ha3 B pa3BUTUM
BoIHLIX OacceitHoB ([aBbinoBa, 1988, Frolova et al.,
2013; Khaliullina et al., 2016). JluatoMoBbIe BOAOPOC-
JI1 00pa3yloT XapakKTepHbIE 3KOJOTMYECKUE KOM-
IUIEKCHI, KOTOPHIE TPUYPOUYEHBI K pa3HbIM OMOTOIIaM
BOJOEMOB U aJallTUPOBAHBI K Pa3JIMYHBIM (PaKTOpam
BOIHOI cpenbl. [10 KoTMYeCcTBY U COCTaBY TMATOMENA,
COOTHOIIIEHUIO X OCHOBHBIX IPYIN (LIEHTPUYECKUE
U TICHHATHbBIE, TNTAHKTOHHBIEC M GEHTOCHBIE ), HATMYUIO



196 BAJIMEBA u np.

BUIOB-MHAINKATOPOB MOXKHO PEKOHCTPYUPOBAThH IIPU-
POIHBIE YCIOBUS B IIPEAIIESCTBYIOIIME BPpEMEHHBIE OT-
pE3KH, a UMEHHO TeMIIEpaTypHBIA PeX1M, BBIICIUTh
MepUOAbl 3aCyIUIMBOCTU WA MOBBIICHHON YBIaX-
HEHHOCTH, OLIEHUTb KOJIEOAHUsI YPOBHSI BOJbI B BO-
JoeMe, a Takke nokasareinm pH Bomoema (Wolin,
Stone, 2010; Palagushkina et al., 2019; Nazarova et al.,
2021). FOxHbIit Ypasm xapakTepr3yeTcs XOpOoIIo pas3-
BUTOI Tuaporpaduieckoii cetbio. HeomHOpomHOCTh
nmaHmmadToodpasyonmx (akTopoB, CBSI3aHHas C
30HAJILHO-TeOorpaueCcKuM JIeJICHUEM U CJIOKHBIM
peabedoMm, SIBIIeTCSI IPUIMHON MHOro00pa3us TH-
OB 03ep Ha maHHOoIi Tepputopun (Beiicoepr, 2014).

ITorpaHuuHoe pacrnonoxeHue Ypaia, Kak Kiuma-
Topaszeiia, a TakKe TOT (PaKT, YTO U3ydaeMble HaMU
o3epa HaxomsaTcsl Ha Tepputopuu MabMeHCKOro ro-
CyJapCTBEHHOIO 3aroBelHWKA, MPUAAIOT UCCIea0-
BaHMSIM MaJIcOKJINMAaTa Ha TaHHOI TeppUTOPUM OCO-
Oy10 3HAYMMOCTh. BBICOKAast KOHIIEHTpALIMSI TOPHO-
MIPOMBIIIUICHHBIX TIpearnpusatuii Ha HOxHom Vpane
orpenessieT HeoOXOMMMOCTh UCCIIEIOBAaHUS Pa3BUTUS
03E€PHBIX 9KOCUCTEM IO, BO3IEHUCTBUEM €CTECTBEHHBIX
U aHTponoreHHbIX pakTopoB (ConorunHa, 2009). Lle-
JIbIO TAaHHOI pabOThI SIBJISIETCS U3YyYeHNE TAKCOHOMU-
YeCKOIo COCTaBa MCKOIaeMbIX TMAaTOMOBBIX BOAOPOC-
JIeil B JOHHBIX OTJIOXKEHUSIX o3epa bonbinoe Muacco-
BO C TIIOC/ICAYIONIEH pPEeKOHCTPYKLMEeH WNCTOpUU
pa3BuTHs 03epa. 1o HemaBHEro BpeMeHM UCCIea0Ba-
HUI1 UCKOIaeMbIX AMAaTOMOBBIX BOAOPOC/EH B NOH-
HBIX OTJIOXKeHUsIX o3ep HOxHoro Ypana mpoBeneHo
Hemano (MacnennukoBa, Hepsrun, 2008; MacieH-
HukoBa, Epmros, 2010; Iepsrux u ap., 2011; Mac-
JeHHukoBa u ap., 2018). B pa6ore JI.B. CHuTbKO
(2004) ommcaHbl (UTOIIAHKTOHHBIE COOOIIEeCTBa
Pa3HOTUITHBIX o03ep MIbMEHCKOro 3amoBenHUKa.
IIpoBeneHbI UcciienoBaHUS BOTHOM (hJIOPHI TaHHBIX
o3ep u B padbote E. 1. Beiicoepr (2014), a uccnenona-
HUS 10 TIepU(UTOHHBIM COOOIIIECTBAM TUATOMOBBIX
Bomopocieil BeimomHeHbl H.A. Mcakosoit (2016).
OnHako 1MaTOMOBBIE BOIOPOC/IH Kak IaJeOMHANKa-
TOPBI paHee He ObLIM U3YyYeHBI B JOHHBIX OTJIOXKEHU-
sax o3epa bonbimioe MuaccoBo. PesyabTaTthl Halmx
WCCJIENOBAaHUI TIPENOCTaBIT JOMOJHUTEIbHYIO WH-
¢dopmaluio 1jist peruoHaJIbHbIX 0a3 JaHHBIX U TIOMO-
IYT NOBBICUTh TOYHOCTh MaJIEO3KOJIOTUYECKUX pe-
KOHCTPYKIIWA.

MATEPHAJIBI U METOJbI

Kononka noHHbIX oTjIoXeHu# ¢ 03. b. MuaccoBo
(55°959.89” c.u1.; 60°20°51.82” B.1.) WIMHOI 526 cM
Obl1a 0OTOOpaHa ¢ UCITOJb30BaHUEM T'MIPaBINYECKO-
ro mpobooToopHuKa B ntose 2018 r. [TpobooTdopHUK
IUTMHOM 6 M ¢ BAKYYMHBIM SIKOPEM CIIPOSKTUPOBAH U
n3roroBiieH B Kazanckom (IIpuBomkckom) dene-
pPaIbHOM YHUBEPCUTETE MO YCTPONCTBY aHAIIOTUYHO-
ro oroopHuka (Mackereth, 1958). Micnonb3oBaHHBIIA
MPOO6OOTOOPHUK OTIUYAETCS OT aHAaJora TUApPaBI-
YEeCKUM TIPUHLIMIIOM ACUCTBUS IJIsi Oojiee aKKypar-
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HOTO 0TOOpa IMPo0 JOHHBIX OCAAKOB U JJIsI TIOBBIIIIE-
HUs 6e3onacHocTU. [IpoO0OTOOPHUK MTO3BOJISIET IO~
JIy4aTh KEPHBI JOHHBIX OTJIOKEHMI grameTpoM 70 MM
B BomoeMax Iimyounoit 1o 100 m (bopucos, 2004).
KoyioHka HOHHBIX OTJOXEeHUU auamerpoM 70 MM
oToOpaHa B LIEHTPAJIbHOM YacTU o3epa C IIyOUHEI
25 M. 3HauuTenbHASA YAaCTh KOJOHKM MpeacTaBiIcHa
WINCTBIMU oTJoxeHusmMu (HwuramarssHoBa u np.,
2023). PacrnipeneneHue rpyHToB 110 AHY 03. b. Muac-
COBO HAXOOWUTCS B TECHOM CBsI3U C IIyonHaMu. [{oH-
HbI€ OTJIOKEHUSI B TNIyOOKOBOAHOI 4YacTu o3epa
COCTOSIT U3 TEMHO-CEPOTO, TEMHO-3€JIEHOIO A0 KO-
PUYHEBBIX OTTEHKOB CTYIEHUCTO-TBOPOXNCTOTO
una/camnporienst (Porosun, Tkaues, 2000). B none-
BBIX YCJIOBUSIX OTOOpaHHAasl KOJIOHKA JTOHHBIX OTJIO-
XKeHUi OblJla Hape3aHa ITOCIOMHO C IIaroM B 2 CM.
B n1abopaTtopHBIX yCI0BUSIX 00pa31ibl ObLIN BBICYIIIE-
Hbl METOAOM CYOJIMMAIlMOHHOM CYIIKM. AOCOIIOT-
HO€ TaTUPOBaHME OTJIOXKECHUM OBLJIO IIPOBEAECHO Me-
ToJloM paauoyniepogHoro AMS natupoBaHus B JIa6o-
paropuu NTUAMS (HamuonanbHbiii TaiiBaHbCKMIA
yHUBepcuTeT). MaKcrMaIbHbII BO3pacT BCKPHITHIX OT-
JioxxeHuit coctaBui 13500 kain. 1. H. U1 KaauOpoBKHU
BO3pacTa OOpasloOB MCIOJIb30BAJINCh IIpOrpaMma
OxCal v4.2.4 n xaimbposBouHas kpuBas IntCal 13
(Ramsey, 2001). HeTanbHOe oIMcaHue BO3PAaCTHOM
MOJEJN C MOJyYeHHBIMU PagrOyIJIePOTHBIMU TaTH -
poBKamMu omyonukoBaHbl (HuramarsstHoBa m ap.,
2023).

ITonroroBka 51 oOpa3ua HOHHBIX OTJIOXECHUH IJIsT
IMaTOMOBOTO aHa/IM3a IIPOBOAMIIACE C MCIIOJIb30Ba-
HUEM CTaHAAPTHOTO METOlla C HEKOTOPBIMU U3MEHe-
HusMmu (Battarbee, 1986). B HaBecKy, cocTaBIIsIto-
mryro He MeHee (.2 T cyxoro ocaaka, 100aBJIsLIOCh 110
7 mn 30% niepekucu Bomopona (H,0,), rmocie atoro
MpoOrpKa MoMelaJlach B BOASHYIO O0aHIO TIPU TeM-
neparype +80°C Ha 4—5 4. 3aTeM K ocaaKy 100aBIsI-
Jock 5 kanenb 37% consinoit kuciaotel (HCI) u mipo-
OMpPKM MOMEIIATMCh Ha 5 MUH B LIEHTPUGYTY, IS LIET-
pudyrupoBanuss co ckopoctbio 1500 00./MuMH, C
MOCIEIYIOIIMM IPOMBIBAHEM 00Pa31OB IUCTULIMPO-
BaHHOI1 BOMOI ¢ 5 rmoBTOpaMM. JIJ1sl U3roTOBJIEHUS TO-
CTOSIHHBIX IIpeIapaToB (CIaliI0B) MCIOJIb30BaIach BbI-
cokorpeoMmiisitonias cmona Naphrax (KoadduiimeHt
npesiomiienus 1.73). IloarorosieHHasi, TIIATEIBHO
nepeMelIaHHasi B3BECh JUATOMOBEIX CTBOPOK HAHO-
cujach Ha MOKPOBHBIE CTE€KJIa M BBICYIINBANACh.
IMoncyeT u onpeneaeHe CTBOPOK MPOBOAUIUCH MO
napaJjuielbHbiM TpaHcekTaM 10 300—500 cTBOpok B
oOpa3lie ¢ UCHOJIb30BaHNEM CBETOBOTO MUKPOCKOTIA
Zeiss Axio Emager A2 (UMMEpPCUOHHBINI OOBEKTHUB
%x100, n.a. = 1.4) ¢ npuMmeHeHneM guddepeHIaTb-
Ho-uHTepdepeHmoHHoro koHTpacra (DIC) Ho-
Mapckoro. [lpu uaeHTHU(dUKALIMM UCIOJb30BAIU
OTEUYECTBEHHbIE M 3apyOeKHbIC OIPEACIIUTEIN, CU-
cTeMaTU4eCcKre CBOJAKM M cTaThu (3abenuHa U mp.,
1951; Krammer, Lange-Bertalot, 1986; 1988; 1991;
Lange-Bertalot, Ulrich, 2014; Chudaev, Gololobova,
2016; Kymukosckuii u np., 2016; Lange-Bertalot et al.,
Ne 4
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Puc. 1. Kapra-cxeMa pacnonoxenust 03. b. Muaccoso (YensiouHcKast 06J1acTh).
Fig. 1. Location map of the lake B. Miassovo (Chelyabinsk region).

2017). Bxomoro-reorpadgudyeckass XapaKTepHUCTHKA
JIMATOMOBBIX BOJOPOCIIEii OblJIa TaHAa IO OTHOILIEHUIO
K MECTOOOUTaHUIO, cojieHocTU, pH Boabl, 110 reorpa-
drdeckoMy pacHpOCTpaHEHHUIO, TeMIIepaTypHOMY
dakTopy u peodunbHocTH (JdaBbigoBa, 1985; bapu-
HoBa, 2006; Kynukosckuii u ap., 2016; Lange-Ber-
talot et al., 2017).

Muxpo@doToCheMKy IIPOU3BOIMIN MOCPEACTBOM
dorokamepsl Axio Cam MRc5 m ckaHupyromero
anekTpoHHoro mukpockomna FEL XL-30ESEM. Iu-
aToMoBasl OuarpaMma ObLIa co3JaHa C ITOMOIIBIO
nporpamMmbl Tilia (Bepcus 2.0.41). BeimeneHue 30H
ObLIIO TMPOBENCHO C HWCIIOJIb30BAHUEM IPOrpaMMBbl
CONISS (Grimm, 2004). OOmiee 4MCIO CTBOPOK
6panock 3a 100%, mOMUHAHTAMM CUMTAJINCHh BUIbI,
cocTaBJsolIe B ocaakax >10% cTBOpoOK, CyomoMu-
HaHTaM# — oT 5 1o 10% ([JdaBeimosa, 1985). [1po6sI ¢
myouH 460, 470, 500—520 cM, rae He ObUIO HaliIeHO
JOCTOBepHOTro urcia ctBopok (300), u3 gaapHeiiie-
IO CTaTUCTUYECKOTO aHa/IM3a ObUI UCKITIOUEHHI.

XAPAKTEPUCTUKA PAUPIOHA
NCCIEOOBAHNU

Osepo b. Muaccoso (55°08°57” ¢.u1.; 60°16"32” B.11.)
PACIIOJIOKEHO B BOCTOYHBIX TIPEATOPHIX YPAILCKHUX TOP

TEOMOP®OJIOTUA U MMAJIEOTEOTPA®UA  tom 54

Ha TeppuTOopuMn MIIEMEHCKOro 3aIrtoBeIHUKA, SIBJISIO-
mmierocsl ILICHTPaIbHBIM 3BeHOM Kucerau-MmuaccoB-
cKoii ruaposoruyeckoii cucrembl (Koctprokosa, 2013).
JimmHaa 03. b. MnaccoBo cocTaBisieT 8 KM, IMMpUHA —
1.5 xM, 0o61Ias IUIOIAAb BOIHOTO 3epKaia — 11.4 kv,
MakcumasbHas TIIyOMHa COCTaBIISIET 25 M, CpenHsIsT —
11.2 M. O3epo npeacTaBisieT coOOit MPEeCHBIN TUAPO-
KapOOHATHO-KAJIbIIVIEBBIN BOIOEM C MAJIO MUHEPAIH-
3anmeit, okoso 200 mr/n (Poro3un, Tkaues, 2000).

KotnoBuna o03. b. MunaccoBo nMeeT TeKTOHUYE-
CKO€ MPOUCXOXIEHUE, KaK U Y OOJIBIIIUHCTBA 03€ep
IOx#oro Ypana (puc. 1). O3epo cobupaeT BOIbI BCe-
TO BOCTOYHOTO CKJIoHa MibMeHCcKoro xpeodra, 00benn-
HSIET TTIOCPEICTBOM MPOTOK OJIM3IEeKAIIME 03epa 3aro-
BegHuKa — bapayc, b. Tatkynb, Hamesckuii I1pynok,
CasenbKynmb. MOXHO cKa3zaTh, yTo 03. b. MuaccoBo
CBSI3BIBAET BCIO LIEHTpaJIbHYIO 4acTh MJIBMEHCKOTO
3aIl0BEIHUKA M ITO3TOMY OHO BBI3BIBACT OOJBIION
Hay4YHbI UHTEpPEC.

Bepera o3epa ABISIIOTCSI TCKTOHUYECKUMHU YCTY-
MaMy 1 UMEIOT NPEeUMYIIeCTBEHHO KPYTOil YKIIOH, 3a
WUCKITIOYEHEM HU3MEHHOTO 1 3a00JI04EHHOIO H0X-
HOTO, Ioro-3amamgHoro oepera. O3epo b. MmuaccoBo
MMeeT TIIyOOKYIO LIEHTPAJbHYIO YacTh KOTJIOBUHBI;
JIJIsl 03epa XapaKTepHbI CHJILHO U3pe3aHHast 6epero-
Basi TUHUS W CIIOXHBIN penbed nHA. JIuTopanpHas

Ne 4 2023
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Puc. 2. IluaromoBasi nuarpaMma paspesa I0HHbIX OTJIoXeHU# 03. b. Muaccoso.
Fig. 2. Diatom diagram of bottom sediments of Lake Bolshoe Miassovo.

30Ha pa3BuUTa c1ab0 M3-3a KPYTOro YKJIOHA, UCKITIO-
yasi 3aJMBbl, MaKCMMaJbHasl TJIyOMHAa KOTOPBIX CO-
craBisieT 4—7 M. [1nomans muTopany 0 IyOMHBI 5 M,
KOTopasl SIBJISIeTCS IPeAcabHOMN I pacHpocTpaHe-
HUSI BOTHBIX MaKpOGUTOB, COcTaBlisieT He 6oiee 30%
akBatopuu (Poro3uH, Tkaues, 2000). Ha 3HaunTeab-
HOM IPOTSKEHUM OTKPBITHIX Y4aCTKOB Oepera KpyThl
U KaMeHUCTHI. B 3anmnBax 6epera 0osiee moJjiorue, ya-
CTO 3a00JI0YEeHHBIE, CO CIUIaBUHAMMU. [ PYHTHI JIMTO-
panyu pa3HOOOpa3HEI: TOPPIHO-WINCTHIC, WINCTHIC,
pasJInyHble BapUMaHTbl KAMEHUCTO-TIECYaHBIX OTJIO-
xeHuii (Beiicoepr, 2014).

Ozepo b. MuaccoBo MpuypoueHo K TepeceueH-
HOMY pejibedy Mpearopuii, pacroyioXKeHo B MOA30He
COCHOBO-0€pE30BbIX JIECOB I0XXHO-TAEXHOM JIECHOM
30HbI (Beiicoepr, 2014). BonHast 1 mpubpexkHasi pacTu-
TEJILHOCTh XOPOIIIO Pa3BUTA B MEJIKOBOIHBIX 3aJINBAX,
Ha OTKPBITBIX yYaCTKaxX OHA pa3pexeHa, pacroyaracTcs
Y3KOM TIpephIBUCTOM TIOJIOCOI BIOJb Oepera, He oopa-
3ysl TIOJIHBIX PO U UMEET MO3anYHbIi XapaKTep
(Beiicoepr, 2014).

PE3VYJIBTATDbI

B pesyiabTare IIpOBeNEeHHBIX WHCCJIEIOBAaHUII B
51 obOpa3ne mOHHBIX OoTIoXeHuil 03. b. MuaccoBo
naeHTUpUIMpoBaHo 123 TakcoHa TMATOMOBBEIX BO-
JIIOpocCJIel, IpUHamIexXalux K 47 pogam.

B HNCCICAYEMBIX TMATOMOBBIX KOMIIJIEKCAX BEOAY-
mee€ MECTO IO KOJIMYECCTBY TaAKCOHOB 3aHMMACT PO

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

Epithemia. IlpencraBuTen TaHHOTO POIa SIBJISIOTCS
MPEUMYIIECTBEHHO MPECHOBOAHBIMU BUIAMU, OO~
TalOLIMMHU B Pa3HOTUITHBIX BOJOEMax, MpearnoyuTa-
IOLIMMU 1IEJIOUHbIE YCloBUs cpelabl. OHU pacnpo-
cTtpaHeHbI ToBceMecTHO (KymukoBekwit u np., 2016).

JAnaToMOBBIN aHaJIM3 pa3pe3a MTOHHBIX OTIOXKe-
HUit 03. b. MuaccoBo IMO3BOJIMJ BBISIBUTH 3TAIlbl B
€ro pa3BUTHUM, B CBSI3U C DKOJOTMYECKUMU U KIMMa-
TUYECKUMU N3MeHeHUSIMU. C MMOMOIIBIO KJIACTePHO-
ro aHaJiu3a KOJOHKa JOHHBIX OTJIOXKEHUI OblIa pa3-
JieJieHa Ha 5 TMaTOMOBBIX 30H, B 3aBUCUMOCTH OT Ha-
JIMIUST TAaTOMOBBIX TAKCOHOB M MX OTHOCHUTEIIBHOM
yucjaeHHOCTU (puc. 2). OOpa3libl TOHHBIX OTIOXKEe-
HU ¢ myouH 460, 470 u 500—520 cM GBUTH MCKITIO-
YeHBl M3 JATBHEUIINX CTATUCTUYECKNX 00paboTOoK,
BBUJIy HEIOCTATOYHOIO B HUX KOJMYECTBA CTBOPOK
JIMaTOMOBBIX BOAOPOCIEiA.

A3 1 (490—445 cm, ~13200—11700 kan. a. H.).
HuxHs1s1 yacTh KOJIOHKW JOHHBIX OTJIOXEHU 00beay-
HSIET 3 IPOOBI, YMCIIO0 BUIOB B KOTOPBIX KOJIE0aIOCh OT
10 mo 32. B mpemenax 30HBI IO MECTOOOUTAHMIO IIPEO0-
JIAIAIOT CTBOPKM TUIAHKTOHHO-OEHTOCHBIX BUMOB. [lo-
MUHUPYIOIINI TUIAHKTOHHO-OCHTOCHBI Bun FEller-
beckia arenaria (D. Moore ex Ralfs) Dorofeyuk & Ku-
likovskiy mocturaetr Makcumyma — 78.4%. B BepxHeit
YacTU 30HBI U3 JOMUHAHTA B CTaTyC CyOIOMMHaHTa
MnepexonsaT MJIaHKTOHHBINM Bun Handmannia comta
(Ehrenberg) Kociolek & Khursevich (¢ 19.3 mo 5.7%)
u OeHTOCHBII Bun Amphora pediculus (Kiitzing)
Grunow (11.4 10 5.7%). Cy6noMuHaHTaMK 30HBI SIB-
Ne 4
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JISTIOTCSI TUIAaHKTOHHO-0€HTOCHBIN Bun Pseudostauro-
sira brevistriata (Grunow) D.M. Williams & Round.
(8.6%), a Takke 6eHTOCHBIC Epithemia adnata (Kutz-
ing) Brebisson m Halamphora thumensis (Mayer)
Levkov. ITo TemmiepaTypHoOii Ipuypo4YeHHOCTH 0OJIb-
I1asi YaCTh CTBOPOK MTPUHAIJICKUT BuAaM-UHAN G de-
peHTaM, TaKKe OTMEUEHBI CTBOPKHM IBYX XOJIOMOJIO-
ouBbix BUnoB Halamphora oligotraphenta (Lange-Ber-
talot) Levkov u Stephanodiscus alpinus Hustedt.

ITo oTHOIIEHMIO K COJICGHOCTH BOIBI B 3TOI 30HE
OTMeUeHO ITpeobaganne HAUM(EepeHTOB IPU IT0JI-
HOM OTCYTCTBMU ranocdo060oB U rajjoduion. ITo oTHO-
meHuto K pH cpenbl oTMedaeTcs abCoI0THOE IIPe0so-
JIafaHNE CTBOPOK aNKaJIN(PUIBHBIX BUIOB C JOMUHM-
poBanueM Handmannia comta wn Pseudostaurosira
brevistriata. 1o oTHOIIEHNIO K (DaKTOPY TEYSCHUS MIpe-
o0J1amany CTBOPKY BUIOB, MPEANIOUYNTAIONINX CTOSTINE
Bonbl. ITo reorpacdrueckoMy pacnpocTpaHEHUIO Mpe-
00J1a1a10T KOCMOITIOJIUTBI C HEOOJIBIIIONM T0JIEH CTBOPOK
o6opeanbHoOro BUna Halamphora thumensis.

A3 I1 (445—-375 cm, ~11700—8500 xax. . H.).
Yucio BUIOB B peeiax 30Hbl MeHsieTcst oT 20 go 37.
IMpoucxomut cMeHa TOMWHAHTOB: TOMWHUPYOIIAsI
paHee TUIaHKTOHHO-OeHTOCcHas FEllerbeckia arenaria
(c 10.9 10 5%) nepexoauT B CyOIOMUHAHTHOE ITOJIO-
XKEHUe U CMeHsIeTCsl OeHTOocHOU Amphora pediculus
(15.7%). CTBOpPKM NJIAaHKTOHHO-O0EHTOCHOTO BMA
Pseudostaurosira brevistriata 1OCTUTalOT TOMUHUPO-
BaHUS B HIDKHEM 4yacTy 30HbI (22.7%), a 3aTeM UX J10-
NI CHMXKaeTcss 10 ypoBHsT cyomommHanta (7.2%).
Cpenu cyOOOMMHAHTOB 3TOM 30HBI OTMEUYalOTCS
IUTAaHKTOHHBIN Bun Handmannia comta (9%), nnaHk-
TOHHO-OeHTOCHBIe Staurosirella lapponica (Grunow)
D.M.Williams & Round (8.1%), Staurosira construens
Ehrenberg (7.2%) wn GeHTOCHBIN Karayevia clevei
(Grunow) Bukhtiyarova (6.5%). B ieiom B npenenax
30HBI TIPOUCXOJIUT POCT OOJIU CTBOPOK OCHTOCHBIX
Bun0B. [1o TeMITepaTypHOI TPUYypOUeHHOCTH TTpe0d-
JIaTaloT CTBOPKY BUAOB, MPENTOYNTAIONINX YMEPEH-
HbIE€ YCJIOBUSI Cpelbl C HEOONBIION MOJIEld CTBOPOK
sBpuTtepMHOro Buma Sellaphora pupula (Kiitzing)
Mereschkovsky 1 xonomomobuBoro Buaa Stephano-
discus alpinus, KOTOPBIA MOCTEIIEHHO BBIXOAMT Ha
YpOBEHb CYOIOMUHUPOBAHUS.

ITo otHOMMEHUIO K pH TI0-TIpeskHEMY peobirama-
0T afTKaan@UIIbI, HO B HUKHEI 1 BEepXHEl 4acTsIX 30-
Hbl OTMEYalTCs CTBOPKM aluaoUIbHOTO BHUIA
Stauroforma exiguiformis. I1o reorpapudeckoMy pac-
MMPOCTPAHEHUIO IPEe0OIafaloT CTBOPKU KOCMOIIO-
JIMTHBIX BUIOB C TTIOCTOSIHHBIM MPUCYTCTBHUEM CTBO-
pok OopeanbHBIX BumoB Halamphora thumensis,
Diploneis oculata (Brebisson). ITo oTHoIlIeHUIO K CO-
JICHOCTU BOIBbI TpeobiagaloT CTBOPKU WHAUbOeE-
PEHTHBIX BUIOB, OMHAKO B HMXXHE! 9acTW 30HBI Ha
rryouHax 420—430 cM BCTpedaroTcsl CTBOPKU TaJio-
dunbHoTrO Buna Sellaphora pupula, a B BepxHeil yacTu
30HBI — CTBOPKU rayiopooHoro Buna Neidium bisulca-
tum (Lagerstedt) P.T.Cleve.
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JA3 III (375—235 cm, ~8500—4600 kau. . n.). du-
aToMoBasl 30Ha BKJIO4YaeT 13 mpob, 4ucio BUIOB B
KoTopoii MeHsieTcst oT 24 1o 34. IToCcTOSTHHBIMHU 10~
MUHAHTaMU 30HbI SIBJISIOTCS CTBOPKM OEHTOCHOTIO
Buna Amphora pediculus (15.1%), TIaHKTOHHOTO
Handmannia comta (22.8%), paHee 3aHMMAaBIIIETO
CcyOmOMMHaHTHOE TTo10KeHue. [t 30HBI XapaKTep-
HBI CHMXKEHUE JOJIM OEHTOCHBIX (pOPM U MOCTEIeH-
HOE YBEJIMYCHNE JOJIM CTBOPOK ITIAHKTOHHBIX BUIOB.

B HuXHei#t yacTu 30HBI Ha YPOBHE CyOIOMUHAH-
TOB MOCTOSTHHO MPHUCYTCTBYIOT CTBOPKY BUIOB Pseu-
dostaurosira brevistriata (¢ 5.1 no 13.5%), Karayevia
clevei (¢ 4.7 1o 16.9%), nocturast TOMUHUPOBAHUS B
BEPXHMX YIaCTKaX 30HEL.

B cpenHeit yacTu 30HBI MOSIBJISIETCSI HOBBIM CyO-
JNIOMUHAHT — TUIAaHKTOHHBIN BUI Aulacoseira ambigua
(Grunow) Simonsen (9.3%), cpenu IOMWHAHTOB
MOXHO OTMETUTbH TIJIAHKTOHHBIN XOJOMOJIOOUBHIA
Stephanodiscus alpinus (10.2%) wn Cyclotella pseudo-
comensis W. Scheffler (12.8%).

Ilo oTHOLIEHMIO K TeMmepaTypHOMY GakTopy
npeodIagaloT CTBOPKM WMHAN(PDEPEHTHBIX BUIOB,
TOCTOSIHHO MPUCYTCTBYIOT CTBOPKM BUna Stephano-
discus alpinus, IpeINOYUTAIONIETO HU3KYIO TEMIIepa-
Typy Bombl. Ilo reorpacduueckoii mpuypoYeHHOCTHU
Mo-MpeXXHEMY MpeobJIafaloT KOCMOIIOJUTHI, MTOCTO-
JHHO OTMEUAalTCs CTBOPKM OOpeajlbHOIro BHUOA
Halamphora thumensis, IOSIBIISIIOTCSI CTBOPKM apKTO-
anbnuiickoro Bunga Cavinula cocconeiformis (W. Greg-
ory ex Greville) D.G. Mann & A.J. Stickle. 1o oTHO-
meHuto K pH B mipenenax 30HbI Ipeo6IagaoT CTBOP-
KW BUIOB, MPEANOYUTAIONIMX IICJTOUHYIO PEeaKlLUIo
cpelbl, HO OTMEYEHO TMOCTOSHHOE IIPUCYTCTBUE
CTBOPOK aumaoduibHOro Buaa Stauroforma exigui-
Jformis. ITTo OTHOIIIEHUIO K COJIEHOCTH BOJIbI OTMEUYEHO
npeobjagaHue CTBOPOK WHAMGGEPEHTHLIX BHUIOB
MPY TIOJIHOM OTCYTCTBUM CTBOPOK TaJIO(UIOB U ra-
nodo6oB. Ilo dakropy AMHAMUKK BOJ OTMEUeHaA
GoJbllast A0JSI CTBOPOK BUAOB, MPEAIIOUYMTAIOIINX
CTOSTYME BOMBI.

JA3-1V (235—135cm, ~4600—2500 KaJ. a. H.). 30Ha
oowenuHseT 10 mpo6, YKMCIIO BUIOB IO TOPU3OHTAM
HccaeaoBaHUsI MeHsieTces oT 22 1o 34.

ITo MecTooOUTAHMIO TTPEOO6IATAIOT CTBOPKU OCH-
TOCHBIX BUJIOB, HO JJOCTATOUYHO XOPOIIIO MpecTaBlie-
HbI CTBOPKU IJIAHKTOHHO-GEHTOCHBIX U TIAHKTOH-
HBIX BUJIOB, TTOC/IEAHUE IEMOHCTPUPYIOT TEHACHIIIO
Ha CHIKEHUE CBOETO MPUCYTCTBUSI B BEPXHEI YacTu
30HBI. B HUXKHE YacT 30HBI TOMUHUDPYET Aulacosei-
ra ambigua (c 43.1 10 9.4%), KoTopasi Mo Mepe Mpo-
JIBVKEHUST K CpelHel W BepXHeil 4acTsM BbIIeIeH-
HOIf 30HBI, TIEPEXOIUT Ha YPOBEHb CYOMOMUHAHTA,
ycTymasi foMuHupoBaHue Aulacoseira granulata (Eh-
renberg) Simonsen (10.2%) — nHOWKATOPY MOBHIIIIE-
HUS TIPOAYKTUBHOCTH BOAOPOCIIEBBIX COODIIECTB.

K MoCTOSIHHBIM JTOMMHAHTAM U CyOIOMUHAHTAM

30HBI OTHOCSTCS TIAHKTOHHBIN B Handmannia com-
ta (21.6—5.2%), TuIaHKTOHHO-OeHTOCHBIC Pseudostau-
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rosira brevistriata (10.2—4.7%), Staurosira construens,
OeHTOCHBI Amphora pediculus. B cpeqHeit 4acTu 30HbI
JTOMUHUPYIOT CTBOPKU Stephanodiscus alpinus.

ITo TemneparypHOii NMPUYpPOUYEHHOCTU OOJIbIIAS
YacTh CTBOPOK MPUHAICKUT K MHINGDGEPECHTHBIM
BUIAM, XOTS OTMEUYEHO HE3HAUYUTEIbHOE IIPUCYT-
CTBME CTBOPOK XOJIONOJIOOUBBIX BUAOB Halamphora
oligotraphenta u Stephanodiscus alpinus n 3BpuTepM-
Horo Sellaphora pupula. 1o otHomeHuto K pH mo-
MpeXXHeMy oTMeuaeTcsl TpeobaagaHe CTBOPOK BU-
IIOB, TIPEATIOYMNTAIONINX IIEJIOYHYIO PEAKITUIO CPEIIHI,
HO B BEpXHEW YacTW 30HBI MPOUCXOIUT 3HAYMMOE
yBeJIMYeHNe OOJIM CTBOPOK alMuaoPUIbHOTO BHUIA
Stauroforma exiguiformis.

ITo reorpadmaeckoMy pacIpoCTpaHEeHUIO IIPe0s-
JIaTaloT CTBOPKW KOCMOTIOJUTHBIX BUIIOB, B HIDKHEMH
1 BEpXHEM 4acTsIX 30HbI OTMEUAIOTCSI CTBOPKU Gope-
anbHOrO Halamphora thumensis 1 apKTo-aJbIINICKO-
ro Cavinula cocconeiformis.

Ilo otHOmEHMIO K (haKTOpPy COJIEHOCTH, Cpemu
CTBOPOK Npeo01agaoT BUALI UHINGOEepEeHTHI, ¢ He-
Oosbloit goneil cTBopok ranodobHoro Tabellaria
fenestrata (Lungbye) Kutzing u ramodunsHoro Sel-
laphora pupula BunoB. 30He CBOMCTBEHHA BBICOKAs
JIOJIsI CTBOPOK BUJIOB CTOSIYMX BO/I.

A3V (135—-2 cm, ~2500—800 kan. a. H.). [luaTo-
MOBasl 30Ha BKJTIo9aeT 12 06pasiioB, YMCI0 BUAOB IO
Tropm30HTaM 30HBI MeHsieTcst oT 20 no 35. JoMmuHaH-
TaMM 30HBI MO-MIPEKHEMY SIBJISETCS TIJIaHKTOHHBIN
Bun Handmannia comta (39.4%). B cpenteit u Bepx-
Hel 4acTsax 30HbI Ipeodanaet Stephanodiscus alpinus
(11.9%). B BepxHeit YaCT 30HBI B YMCJIO JOMUHAH-
TOoB gobGamisietcss Tabellaria fenestrata (12.8%).
Ha ypoBeHb cyOmOMMHAHTOB YXOIUT O€HTOCHBIN BUL
Amphora pediculus (5.8%), 1aHKTOHHBIN Aulacoseira
ambigua (8.1%), IaHKTOHHO-OeHTOCHBIE Aulacosei-
ra granulata (7.7%), Pseudostaurosira brevistriata
(6.4%). I1o TemnepaTypHOMY (haKTOpPY IO-TIPEXKHE-
My IIpeo0J1a1aloT CTBOPKU MHAUPPEepeHTHRIX BUOOB
C TIEPUOINYECKUM TIOSBJICHHMEM 3BpUTEpMHOTO Ta-
bellaria flocculosa (Roth) Kutzing 1 XxoJ101011001MBbIX
BUnoB Halamphora oligotraphenta n Stephanodiscus
alpinus. I1o (pbakTOpy TeueHus Ipeo0J1analoT CTBOPKU
nHIM(bOEepeHTHBIX BUAOB. DTOU 30HE CBOMCTBEHEH
caMbIif HU3KWU TIPOIEHT CTBOPOK BUIOB CTOSTYMX
Bon. Ilo reorpacdmueckoit TIPMypOYEHHOCTH IIO-
MpeXHeMy MpeodIagaloT CTBOPKU KOCMOITOJIUTHBIX
BUIOB, HO TIPUCYTCTBYeT He3HAYUTEIbHAs HOJIS
CTBOPOK apKTo-anbnuiickoro suna Cavinula coccone-
iformis n OopeanbHoro — Halamphora thumensis.
I1o oTtHOmIEeHUIO K pH cpenbl mpeobaamaoT CTBOPKU
BUIOB, IMIPEAITOYNTAIONINX IIEJIOYHYIO PEAKIIUIO Cpe-
IIbl, HO B BepxHeil yacTU 30HbI 3HAYUTEILHO YBEJIU-
YUBAETCS JOJISI CTBOPOK allnAOMILHBIX BUIOB Stau-
roforma exiguiformis, Tabellaria fenestrata, Tabellaria
Sflocculosa. TlonoGHast TeHAEHLIUS TPOCJIEXKUBACTCS U
MO OTHOIICHMIO K (akTopy cojeHocTu. Ha done
npeobiagaHnust CTBOPOK MHANGDPEPESHTHBIX BUIOB, B

TEOMOP®OJIOTNA U IMAJTTEOTEOI'PA®UA

BEpXHEM YacTu 30HbBI 3HAUMMO BO3pacTaeT HO0Js
CTBOPOK Trajio(hOOHBIX BUIOB.

OBCYXIEHUWE PE3VJIBTATOB

ITo pe3ynbTraraM OMATOMOBOIO aHajM3a JOHHBIX
OTJIOKEeHUI B 03. b. MuaccoBo OTMe4eHO BBICOKOE
TaKCOHOMMYECKOe OorarctBo — 123 TakcoHa nquarto-
MOBBIX Bomopociieii. ComtacHO IIOJIyYeHHBIM paHee
JIaHHBIM 110 IEpU(PUTOHHBIM TMATOMOBBIM COOOIIIe-
ctBaM B o3epe b. MuaccoBo Obu1 BhIsIBIIEH 91 BUg u
BHYTPUBUIOBEIX TaKCOHA OAMATOMEM, OTHOCSIIX~
ca K 46 pogam u 22 cemeiictBam (McakoBa, 2016).
B nuccepranimonHoii pabore JI.B. CHutbko (2004)
o (pUTOIUIAHKTOHY Pa3HOTUIHEIX 03€p HanOOJIb-
IIIMM BHUIOBBIM OOraTCTBOM OIMATOMEI XapaKTepu30-
BaJioch 03. b. MuaccoBo (90 TaKCOHOB AUATOMOBBIX
Bomopocieit). Bpicokoe TakcoHOMHYeCKOoe Oorar-
CTBO IMaTOMOBEIX BOJIOPOCJIeit OTMEeYeHO U B pabo-
te E.N. Beiicoepr (2014). BumoBoe O60rarcTBo
03. b. MuaccoBo 00bsICHSIETCS pa3HOOOpa3ueM 610~
TOIIOB, €I0 INIyOOKOBOIHOCTHIO, CJIOXHBIM pelibe(DOM
JIHA 1 CUJIbHO U3pe3aHHoi 6eperoBoit quHueil (Po-
ro3uH, Tkaues, 2000).

AHaJIu3 cocTaBa 1 CTPYKTYpPbl 9KOJIOTUUYECKUX TPYIIIT
JIMaTOMOBBIX KOMILJIEKCOB omnpezessier 03. b. MuaccoBo
KaK IPECHOBOIHBIN, OJIMTOTPOGHEIN BOTOEM C HU3KOM
MUHepaIn3anueil. AHAJIOTUYHBIE PE3yJIbTaThbl ObLIU
npeacrasieHsl B pabore H.A. Mcakooit (2016) 1o
OlIEHKe KauecTBa Bojibl B 03. b. MuaccoBo ¢ ucnosnb3o-
BaHMEM MEepUGUTOHHBIX IUATOMOBBIX BOIOPOCHEH.
Pacnionoxenue 03. b. MuaccoBo Ha Teppuropun Nib-
MEHCKOIo 3aroBeIHMKA OOECIeYMBAET OTCYTCTBUE
MPSIMOTO AHTPOIIOTEHHOTO BO3JEUCTBUSI U YCJIOBHYIO
HEeHapylIeHHOCTb €T0 3KOCUCTEMBI.

PesynbTaThl IMaTOMOBOIO aHAJIM3a JOHHBIX OTJIO-
KEHUI HMCCIIeNyeMOTo 03epa ITO3BOJISIIOT BBIIEIUTH
OCHOBHBIE 3Tallbl 3BOJIIOLIMM BOJOEMAa, KOTOpPHIE
OXBaThIBAIOT NEPUObI ITO3AHErO TUIEUCTOLEHA U TO-
JIolleHa. AHAJIM3 BUJOBOIO COCTaBa B HUXKHEN YacTH
KOJIOHKM Ha riyouHax 460, 470, 500 u 520 cM 1mmoka-
3aJI, 4TO OOJIbIIIAsI YaCTh OOHAPYXXEHHBIX BUIOB IIPH-
Hajjiexajla K IUIAaHKTOHHO-GEHTOCHBIM (opMaM, ¢
MEHbIIIEH MPeACTaBICHHOCTbIO OEHTOCHBIX U TIJTAHK-
TOHHBIX. CJIeq0BaTEIbHO, MOXKHO IIPEAITOJIOXUTE CY-
IIECTBOBAHNE MEIKOBOTHOIO BOAOEMA C XOPOIIUM
MMPUTOKOM U TIepeMellInBaHUEM BOMIBI.

IMo3nnenennukoBbe (~13200—11700 kan. . H.).
bonbmas nost cTBOpOK TUIaHKTOHHOTO Buna Hand-
mannia comta B JOHHBIX OTJIOXEHUSIX MOXKET TOBO-
PUTH O CyIIeCTBOBAaHMHU IIyOOKOTO Bomoema. BrIco-
Kasli J10JIsI CTBOPOK ILIAaHKTOHHO-OEHTOCHOIO BHUIA
Ellerbeckia arenaria MoxXeT CBHUACTEIBCTBOBATH O
TOM, UYTO Ha MEJIKOBOIbSIX O3epa Ha JaHHOM 3Talle
pa3BUTUS ObUT CHOPMHUPOBAH TMOSIC MaKpO(MUTOB.
HomunupoBanue Ellerbeckia arenaria B miepuon
MMO3IHETO ApHaca OTMEYaJIOCh U B JIOHHBIX OTJIOXKE-
HUsIX 03. Yumckoe (FOxHbIil Ypan) (MacieHHUKO-
Ne 4
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Bau ap., 2012). [IpeobaamaHme KOCMOIIOJIUTOB, C HE-
OOJIBILIION HOJIell CTBOPOK XOJOIOJIOOUBEIX BUIOB,
MOXET yKa3bIBaTh Ha yMEpEHHBIC KIMMAaTUYECKUE
YCJI0BUS B 3TOT BpEMEHHOM IIPOMEXYTOK.

Pannuii rosouen (~11700—8500 kaax. a. H.). B KoH-
e TTo3aHeIeMHNKOBOTO BpeMeHu ~ 11700 kair. 1. H. 1o
JaHHBIM AMAaTOMOBOIO aHajau3a MPOMCXOAUT CMeHa
TOMWHAHTOB — IUIAHKTOHHBIN BUI Handmannia com-
ta 3aMmeHsieTcsl Ha Staurosirella lapponica, Karayevia
clevei, a u3 cyOOMMHAHTOB Ha yPOBEHb JOMUHAHTOB
BBIXOOUT Stephanodiscus alpinus — TNNaHKTOHHBIA
BUJI, TIPEAITOYNTAIOIMINIT HU3KYIO TEMIIEPaTypy BOIbI
1 onurorpodHble BogoeMbl. Bce 3TO mMo3BojsIET
MIPEITOIOXKUTh O HAJTMYHNH TITYOOKOBOMHBIX YCIOBUIM
B 03epe. B cocTtaBe TMaTOMOBBIX COOOIIIECTB MOSIBIISI-
ercsl auunoduabHbIN BUA Stauroforma exiguiformis,
YTO MOKET KOCBEHHO OTpaxkaTh IMpOIlecChl 3aboira-
YUBAaHUS MEJKOBOIMI Ha (hOHE TTOHMXKEHMS TeMIIe-
paTyphsl Ha BogocOopHOM OacceiiHe o3epa. B maHHoit
30HE OTMEUEHO IPUCYTCTBHE CTBOPOK U Taogo0-
HBIX, M TAJIOMWILHBIX BUIOB TUATOMOBBIX BOIOPOC-
JIell, 4TO MOXeT ObITh O0ycClOBJIEeHO QIyKTyalueun
YPOBHS BOIBI, KaK B CTOPOHY ITOHMKEHUS ¢ HEOOIb-
M YBETMIEHNEM MUHEPATU3aIIN, TaK U TTOBHITITE-
HUEM — C HEeOOJNBbIINM TMOHUXEHUEeM MUWHepaiu3a-
i 1 pH cpensl. [Tepexon mo3mHeIeTHUKOBbE—TO-
soueH (~11700—11500 ka. 1. H.) 3a¢pMKCUPOBaH U
oInrcaH BO MHOTHUX TajieosieTonucsx CeBepHOro mno-
nymapusi, Bkinodast FOxusbiii Ypan (Rasmussen et al.,
2005; MacnennnkoBa 1 ap., 2014; Maslennikova et al.,
2015), uTo oTpakaeTcs B MO3AHEIEAHUKOBBIX KJIMMa-
TU4YeCKUX Koebanusax (MacieHHukKoBa u ap., 2012).
CyIiecTBeHHBIC pa3Iyns B KIIMMAaTHIECKOM o0cTa-
HOBKE CEeBEPHBIX M IOXKHBIX PaliOHOB Ypaja Takxke
BBISIBIISIIOTCSI B KOHIIE TIO3THEJICTHUKOBBS U B Oope-
anbHBIN Tepuon. CeBepHas 4acTh Ypasia pa3BUBa-
JJachb B YCJOBUSIX 3HAYMUTEIBLHOIO YBJIAXKHEHUS W
CMSTYCHMST KJIMMAaTa, 9TO XapaKTepHO IJIST CHUOUp-
CKOTO THITa KJIMMara rojolieHa. KOxHasi mojioBuHa
VYpalbCKMUX Top, HAIIPOTUB, Pa3BUBAJIACH B YCIIOBUSIX
OTHOCUTEILHO XOJOTHOTO, 3aCyIIIMBOTO M KOHTH-
HEHTAJIBHOTO KJIMMaTa, 9TO XapaKTepHO IS aTIaH-
TUKO-KOHTUHEHTAJILHOTO TUIIA Pa3BUTUS KJIUMaTa B
rosoueHe (XoTuHCKMiA, 1982).

Cpennuii ronouen (~8500—4600 kaun. . H.). B naH-
HEBI1 Iepyro pa3BuTus 03. b. MuaccoBo 06110 IIy60o-
KOBOIHBIM. POCT 10T CTBOPOK TIJTAHKTOHHBIX BUIOB
Handmannia comta v Aulacoseira ambigua MOXeT
CBUICTEIBCTBOBATb 00 OTHOCUTEITLHOM MOBBIIIICHUHT
YPOBHSI BOIBI B 03epe. YBEIUUECHUE TTPOIOJKUTENb-
HOCTHM W TeMIIepaTypbl BETeTallMOHHOIO IMepuoaa
MIPUBEJIO K TTOJTHOMY CTaWBaHUIO JIGTHUKOB Ha Ypa-
Jie, 9TO HAIIUIO OTpakeHWe B M3MEHEHUM TaKCOHO-
MHWYECKOTO COCTaBa U CMeHE TOMWHAHTOB TUATOMO-
BBIX COOOIIECTB MCCIeIOBAaHHOTO HaMM o3epa. AHa-
JIOTUYHBIE pe3ylIbTaThl OMNMCAaHBI B paboTax II1o
PEKOHCTPYKIIMN OOCTAaHOBOK 03€PHOTO CEAMMEHTO-
reHe3a B ITO3IHEJICTHUKOBBE U rojionieHe CpemHero
Vpana (MaciaeHHukoBa u ap., 2016).
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ITo3anuii roonen (~4600—800 ka. 1. H.). Cyo6ope-
aTbHBIA M cybaTnaHTUYecKuii mepuonnl  (~4600—
800 xas. 1. H.) pacCMaTpUBaIOTCsS COBMECTHO, TaK KaK
BO MHOTHX paifoHaX Ypaiia OH! BBIIEIISIIOTCS KaK OoJee
WM MEeHee eMUHBIN 3Tar B pa3BUTHUM ITPHUPOIHBIX YCIIO-
BUI MTO3MHEICTHUKOBBSI (XOTUHCKMIA, 1982).

Cy60opeanbnblii nepuoa (~4600—2500 kan. . H.).
Ha manHOM Tiepuone pa3BUTHSA B IIIyOOKOBOIHOM
o3epe IOSBISIETCS U JOCTUTAeT JOMWHHUPOBAHUS
Aulacoseira granulata, 3TOT BUI OTpaXaeT MOBBIIIe-
HUE TTPOAYKTUBHOCTH BOZOPOCIEBOIO COOOIIECTBA.

B npo6ax TOHHBIX OTJIOXKEHU I U3 TAaHHOTO UHTEP-
Bajla OTMEUeHBI CTBOPKHU KaK raao(oOHBIX, TaK U ra-
JIOUIBHBIX BUIOB, YTO KOCBEHHO OTpaxKaeT Ipo-
Hecchl IyKTyalluu KJIUMaTUYECKUX MapaMeTpoB U
YPOBHS BOIbI. AHAJIOTUYHBIE TEHACHILIMK OTMeda-
Juchk B padorax mo KOxHomy m CpenHemy Ypaiy, a
TakxXe JJisl ApyTuX peruoHoB CeBepHOro nojyiapusi
(Ilyashuk et al., 2013; Nazarova et al., 2013; MacieH-
HuKoBa u ap., 2015; 2016). KoyiebaHus reMiiepatypbl
BO3MyXa U YPOBHSI BOJIbI CIOCOOCTBOBAIU (hDOPMUPO-
BaHUIO OOILIMPHOII 30HBLI MEJIKOBOIWIA, TIe MOIJIU
IMPOTEKAaTh MPOLIECChI 3aKUCICHUS BOIBI, Oarogapst
KOTOPHIM B BMJIOBOM COCTaBe OTMEYeH POCT AOJU
CTBOPOK alMOo(MMIBLHOIO TakKCoHa Stauroforma ex-
iguiformis.

Cyo6arnanrnyeckuii nmepuon (~2500—800 kaa. . H.).
B mpenenax 30HBI oTMedaeTcsl TIpeobiagaHue T0Ju
CTBOPOK IUIAHKTOHHBIX BUJIOB, YCTOMUMBBI POCT 10-
JI1 CTBOPOK Trajjo(OOHBIX M auuao(pWIbHBIX BUIOB
Stauroforma exiguiformis, Tabellaria fenestrata,
T flocculosa. B pabore A.B. MacjieHHUKOBOI1 1 COaBT.
(2012) mo DOHHBIM OTJIOXEHUSIM 03. Y(PUMCKOE TaK-
K€ OTMEUaeTCsl BO3pacTaHWe KOJUYECTBA CTBOPOK U
pa3HooOpa3us aunua0(pUIbLHBIX TAKCOHOB JUATOMO-
BBIX Bomopocieit, B yactHocTu Tabellaria flocculosa.
YBenumueHue anuao@UIbHBIX TaKCOHOB YKa3bIBaeT
Ha HaJiuuve 3a00JIOUEHHBIX YYaCTKOB B aKBaTOPUU
o3epa, B KOTOPBIX MOTJIM ITPOTEKAaTh ITPOIIECCHl 3a-
KUCJIeHUs. B mpenenax 3Toit 30HBI IIPOUCXOIUT OYe-
penHasi cMeHa TOMUHAHTOB Ha TUIAHKTOHHBIE BUIbI
Handmannia comta n Stephanodiscus alpinus, 910
MMOATBEPKAAeT CHIDKEHUE YPOBHST TTPOAYKTUBHOCTH
B IUTyOOKOM MaJIOMMHEPAJIM30BaHHOM BOIOEME B pe-
3yJIbTaTe TTOXOJIOTAHUSI.

3AKJIIOYEHHME

ITo pe3ynbraTam ucciaenoBaHusl, B JOHHBIX OTJIO-
KeHusix o3epa b. MuaccoBo onpeneneHo 123 Takco-
Ha OUATOMOBBIX BOIOPOCIICH, IIPUHAMIEXKAIINX K
47 pogam. JIMaTOMOBBIN aHaIN3 KOJOHKHW HOHHBIX
OTJIOKEHUI1 TTO3BOJIMJI BBISBUThL 3TAllbl B Pa3BUTUU
o3epa, YCIOBUSI KOTOPHIX HE ObLIM IMMOCTOSIHHBIMU U
MEHSIJIUCh MO, BO3AEHCTBUEM OKPYXKAIOIIEH Cpeabl.
HMcxonst U3 onucaHusi USMEHEHU TMAaTOMOBBIX CO-
00I1IeCTB, MOXHO CAEJIATh BBIBOI O TOM, YTO B II€pPU-
O TIO3MHEJECOIHUKOBBS B YCIOBHUSX IIPOXJIATHOTO
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KJIMMaTa 03epo IIPEACTABIISIIIO COOOM TIIyOOKHIA BO-
JIOEM C MIOCTOSIHHBIM YPOBHEM BOJbI U MEJIKOBOIbSI-
MU, 3apocliMMM Makpodutamu. Ha mpoTsskeHun
MCTOPUM CBOETO CYIIIECTBOBAHMS 03epO BCETIa OCTa-
BaJIOCh IITyOOKMM. HauaBiiieecst B cpemHeM rosioleHe
MpoTrpeccupylollee IOBBIIICHUE YPOBHS BOIBI IIPO-
MCXOIMJIIO Ha (DOHE YBETMICHUS TeMITepaTyphl OKpY-
Xaronieil cpelibl U MPOJOJIKUTEILHOCTU BereTalli-
OHHOTO Iepuonaa. B mo3mHeM rojoueHe B cyboope-
aJIbHOM TIEpMOJIe OTMEYaloTcsd odepemHas CMeHa
JTOMWHAHTOB, POCT MPOIYKTUBHOCTH BOIOPOCIIEBBLIX
coobmecTB. CybaTIaHTUYECKUI Iepuod XapaKTepr-
3yeTcs ITOX0JIogaHeM, (pIyKTyalmeil ypoBHS BOIEI B
o3epe, HaJIMYMEM OOIIMPHOI 30HBI MEJIKOBOIbS C
TEHIEHLIUSIMU 3aKUCIEHUS BOIbL B HUX.

BIIATOOJAPHOCTHU

Mpb1 GaromapHbl BCeM y4YacTHUKAM SKCIIEAWIIMU 3a
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LATE GLACIAL AND HOLOCENE HISTORY
OF LAKE BOLSHOE MIASSOVO (SOUTHERN URALS) BASED
ON DIATOM ANALYSIS OF BOTTOM SEDIMENTS!
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Bottom sediments are the most important “archive” containing information about the development of lake
ecosystems. One of the most reliable and widely used methods of studying bottom sediments is diatom anal-
ysis (Juze et al., 1949). Currently, it is part of a group of guiding methods used to reconstruct the historical
dynamics of the environment and climate (Rudaya et.al., 2012; Palagushkina et.al., 2018). In this work, the
history of development of Lake Bolshoe Miassovo (Southern Urals) reconstructed using the taxonomic com-
position of diatoms found in the 526 cm long sediment core is presented. The maximum age of the sediments
in the column was 13500 years BP. According to the results of the study, 123 taxa of diatoms belonging to
47 genera were identified in the lake sediments. Diatom analysis of the bottom sediments of the studied lake
allowed us to identify the main stages of the evolution of the reservoir during the Late Glacial and Holocene.
During ~13200—11700 yr BP, in the period of a cool climate, the lake was a deep body of water with a constant
water level and an extensive zone of shallow waters overgrown with macrophytes; then ~11700—8500 cal.
years BP against the background of cooling, the water level decreased; from ~8500—4600 cal. years BP was
the stage of increasing water level in the lake in a warmer and wetter climate; in the period ~4600—2500 cal.
years BP there was an increase in productivity of algal communities; during ~2500—800 cal. years BP against
the background of decreasing temperature, a deep lake with low mineralized water, and presence of swampy
shallow waters with acidification processes in them is finally formed.

Keywords: Diatom algae, Lake Bolshoye Miassovo, Southern Urals, bottom sediments, Late Pleistocene,

Holocene
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