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AETAJIbHAA CTPATUTPA®UA N KOPPENALUA BEPXHEMJIENCTOLIEHOBbIX
OTNOXEHWUU BENAPYCHU NO OANATOMEAM

S.V. Demidova

DETAILED STRATIGRAPHY AND CORRELATION OF THE UPPER PLEISTOCENE
DEPOSITS OF BELARUS BASED ON DIATOMS

Y cTaTTi HaBegeHo pesynbraty BiocTpaTurpadiyHOro po3yneHyBaHHS BEPXHbOMENCTOLEHOBUX, FONMOBHUM
YMHOM MYpaBWHCBLKUX Bigknaais Teputopil binopyci 3a gaHMMu giaToMoBOro aHanisy. Ha nigcrasi BUsBneHux
y mamxe 20 pospizax AKiCHUX Ta KinbKiCHUX 3MiH Y cKknagi AiaToMOBUX KOMMNIEKCIB BUAiNeHi micuesi giato-
MOBi 30HW — €KO30HW. [liaTOMOBI 30HN CMHXPOHI30BaHI 3aBAsIKM 3ICTABMEHHIO iX 3i CNOPOBO-NMUIKOBMMW 30-
Hamu, WO MalTb perioHanbHUi ctatyc. [poBefeHO 3iCTaBMEHHsT OiaTOMOBMX KOMMIEKCIB MypaBUHCBHKOIO
MiXXNboAOBUKIB'A Binopyci Ta nonepeaHbOro i HACTYNHOro NepurngauiansLHUX iHTepBarnis.

Knoyoei crioea: fiaToOMOBI, NMENCTOLEH, MypaBUHCbKE MDKMbOOOBUKIB'S, Mi3HbONbOAOBUKIB'A, NPUN'ATCbKE
3rnefeHiHHSA, paHHbONbOAOBUKIB'A MOO3EPCHLKOro 3nefAeHiHHs, binopycs.

B ctatbe npuBeneHbl pedynbrartbl 6VIOCTpaTVIFpad)VI‘-IeCKOFO pacyrneHeHusa BerHeHHEVICTOLJ,eHOBbIX, rmaBHbIM
O6p830M MYpPaBUHCKUX, OTNOXEHNN Ha TepputTopun Benapycm no AaHHbIM ANMaTOMOBOro aHanmaa. Ha ocHo-
BaHWW BbISIBNEHHbIX B noyTn 20 pa3pe3ax Ka4eCTBEHHbIX N KOJTMYECTBEHHbIX N3MEHEHNIN B COCTaBe AMaToOMO-
BbIX KOMMJIEKCOB BbierieHbl MECTHble ANaTOMOBbIE€ 30Hbl — MO CyLlEeCTBY, 3KO30HbI. [lmaTtomMoBble 30HbI CUH-
XPOHN3NPOBaAHbI 6narop,ap$| CcornocTaBieHnto Co CnopoBoO-nbifibLIEBBIMA 30HAMWN, UMEKLLINMN perVIOHaJ'IbeIIZ
cTartyc. I'IpOBep,eHo conocTaBlieHne OMaTtoOMOBbIX KOMMJIEKCOB MYPaBUHCKOIO MeXIneagHMKoBbA Eenapycm n
npegwecTeytolero n nocnegywuwiero nepurmaumnarnbHbiX NHTEpBasroB.

Knrouesbie criosa: anaTtomMoBble, NIENCTOLEH, MYpPaBUHCKOE MeXIeOHNUKOBbE, NMOo3aHENeaHNKOBbE NpUnAT-
CKOro oneneHeHund, paHHenegHMKoBbe nNo3epCcKoro onegeHeHus, Eenapbe.

The results of the biostratigraphic subdivision of the Upper Pleistocene, mainly Muravian, deposits on the ter-
ritory of Belarus based on diatom analysis are presented. The local diatom zones (ecological zones) based
on identified in almost 20 sites of qualitative and quantitative changes in the diatom assemblages composition
have been distinguished. Diatom zones are synchronized by comparison with the pollen zones, which have
regional status. The comparison of diatom assemblages characteristic of the Muravian interglacial and the
preceding late glacial interval and subsequent early glacial interval sediments of Belarus has been done.
Key words: diatom complex, local diatom zone, deposits, Pleistocene, the Muravian Interglacial, the Pripyatian
late glacial interval, the Poozerian early glacial interval, Belarus.

BBEOEHUE

B HacTosiwee Bpemsi Bce Gonee npuctanb-
HOe BHUMaHwWe yOensieTca WccnenoBaHuIo
reonorm4yeckon wuctopumn 3emnn Ha npoTa-
KEHUM YeTBEepTMYHOro nepuoga, KOTOPOMY
Oblnn MNpucywM HeogHOKpaTHble KonebaHus
Knumarta pasfnuyHoOn CTeneHn BblpaXeHHOo-
cTn. WNHTepec y4yeHbiIXx OOBACHAETCS TeM,
YTO BbIAICHEHWE OCOBGEHHOCTEN TeyeHus wu
HanpaBnNeHHOCTU NpPUPOOHOro npouecca B
nrencToueHe M rofnoueHe co3gaeT HayudHyto
OCHOBY AN MPOrHo3a pasBuUTUS 3TOro npo-
uecca B bGnuxkanwem u otganeHHom 6yay-
wem. NHdopmauymo 0 guHaMuMKe NPUPOLHbIX
YyCNOBUI NPOLUIOro cogepxxaTt KOMMneKcbl nc-
Konaemown 61MoTbl. B 3TOM OTHOLEHUN BaxkHOE
3HayeHue Ans naneoreorpaduyecknx peKkoH-
CTpyKUMN Ha Tepputopun benapycu, kKak wu
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APYrMx eBpOMNencKkUx CTpaH, UMEKT 4veTBep-
TUYHbIE ANATOMOBbIE BOOOPOCIU, MOCKOSMbKY
OHW OTNMYAaITCA LWUPOKUM pacnpocTpaHeHu-
€M B KOHTUHEHTaNbHbIX OTNOXEHUSX, 3Ha4n-
TenbHbIM TaKCOHOMWYECKUM pasHoobpasun-
€M U BbICOKOW YMCNEeHHOCTblo. B HacTosawen
paboTe nNpuBOAATCA pe3ynbTaTbl AEeTanbHOro
BuocTpaTurpadmyeckoro pacyneHeHs mypa-
BWUHCKOrO rOpu3oHTa BepxXHero nremncroueHa
Bbenapycu, a Takxe 4yacTu NnpuMbIKatoLnx neq-
HWUKOBbIX FOPU3OHTOB, HA OCHOBaHNKN N3Yy4YEeHUS
CMEHSILWMXCA B OTIIOXKEHUAX KOMMIIEKCOB
avnatomen. BoigeneHne gpoOHbIX cTpaTturpa-
dunyeckux noapasgenieHMn U pekoHCTPYKUUA
naneoreorpaduyecknx ycnosum nx gopmMmpo-
BaHWS NO3BOMSET OXapaKTepusoBaTb UCTOPUIO
pa3BuMTUA NaneoBOLOEMOB Ha TeppuTopum
benapycu, kotopas Obina obycnoeneHa rmno-
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GanbHbIM U3MEHEHNEM KNUMaTa Ha NpoTsxe-
HUM nocnegHero B nrencroueHe, Haubornee
GNU3KOro K COBPEMEHHOCTU MEeXNeaHUKOBbS,
a TaKkxe HenocpeaCcTBEHHO nepea ero Hava-
FIOM 1 nocne ero 3aBepLUeHus.

MATEPWAIT U METO[bI
BepxHennencroueHoBble OTNOXEHUA  Tep-
putopun benapycu usyyeHbl meTogom Aua-
TOMOBOrO aHanusa u3yYeHbl M3 MNOYTUM ABYX
AECATKOB MEeCTOHaXOXAEHUN, rae OHW npea-
CTaBreHbl NpeuMMyLlecTBEHHO obpa3oBaHUsA-
MU MYPaBWHCKOrO (3€MCKOro, MWKYIMHCKOrO,
NPUNYKCKOro) MeXnegHUKOBOro  ropu3oHTa
(puc. 1) [1]. B pspge cnyyaes nonyyeHa gnarto-
MOBasi XxapakTepucTuka Takke NoACTUNALLNX
N nepekpbiBalOLWUX OTAOXEHUN, CcHOPMUPO-
BaBLUMXCA B MepexodHbiX nepurnaunanbHbiX
yCrnoBUSAX NpeaLecTBYOLWEro NpuMnsaTCKoro u
nocneaymrLero noo3epckoro onegeHeHus.

B kaxaom n3 udyyeHHbIX OMNOPHbIX paspe-
30B OpeBHME 03epHble N 03epHO-60MNOTHLIE
OTIIOXEHNA C MOMOLWbIO AMaTOMOBbIX Auna-
rpamMm pacuneHeHbl Ha psg (ot 1 go 6) mecT-
HbIX gnatomoBble 30Hbl (LDAZ — local diatom
assemblage zone) u noasoH. B ocHoBy BbI-
AeneHnst 30H M nocneaylowen Koppensauuu
OTIIOXEHUN MONOXeHbl Habnwaaemble CHU3Y
BBEpPX MO paspe3am KavyeCTBEHHble N Konun4ye-
CTBEHHblE NU3MEHEHUs B COCTaBe ANaTOMOBbIX
KOMMMEKCOB — NPWKMU3HEHHbIX 3KONOrM4eCcKnX
coobuwecTtB, noatomy LDAZ kak GuocTtpaTu-
rpadpuyeckme 30HbI NpeacTaBnsaT cobon, no
CyTW, 9KO30Hbl. [locneposaTenbHas cMeHa
oTBeYawLWmMx UM [MaTOMOBbLIX KOMMJIEKCOB
OTpaxaeT eCTeCTBEeHHble W3MEeHeHUs ycno-
BU OCagKOHaKOMMEeHUs B ManeoBogoeMax.
CuHXpoHU3npoBaHbl 30HbI Brnarogaps ux co-
NOCTaBMEHUIO C pernoHanbHbIMU CMNOPOBO-
nbinbLesbiMy 30HaMn (RPAZ — regional pollen
assemblage zone) benapycu [2].

PE3YIBbTATblI 1 OBCYXOEHWE

Mo npuynHe orpomMHOro pasHoobpasus ycno-
BUIA 0OMTaHMA NPECHOBOAHLIX ANATOMOBbIX
BOOOpPOCIEN BbINOMHATL CTpaTturpadunyeckoe
pacyneHeHne n Koppenauuto KOHTUHEeHTasb-
HbIX OTIIOXEHUN N0 ANnaToOMeaAM Ype3BblYaMHO
TpyAaHo. MNMoatomy B Hawen paboTte conocrtas-
neHvne OGbINO NpPoBeAEHO OTAENbHO MO nnaH-
KTOHHbIM M MO0 OEHTOCHBbIM AMaTOMOBbLIM KOM-
nrekcam, KoTopble COOTBETCTBYIOT ANATOMO-
BbIM 30HaM U3Y4YEHHbIX pa3pe3oB. YKa3aHHble
KOMMSieKkCbl  POpPMMPOBANUCb B CXOOHbIX
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daumanbHbIX YCNOBUAX W OTpaxakwT COOoT-
BETCTBEHHO OTHOCUTENbHO rNy6OKOBOAHbIE U
MEenKOBOAHbIE YCroBus ApeBHUX o3ep. OnbIT
paboTbl MHOTMX UccrnegoBaTenen ceBngeTenb-
CTBYeT, YTo Haubonee onpaBAaHHO BbIMNOM-
HATb NPOCTPaAHCTBEHHO-BPEMEHHYIO KOppens-
UMK NAENCTOLEHOBbLIX OTMNOXEHWA MO MnaH-
KTOHHbIM KOMMnekcam amatomen. B pesynb-
TaTe aHanuMsa LUMPOKO PacnpoCTPaHEHHbIX B
MYpPaBUHCKMX (M B NOACTUNAKOLLMX N NEPEKPbI-
BaOLWMNX MX MepurnaumanbHbiX) OTAOXEHUAX
NMaHKTOHHbIX KOMMJIEKCOB YCTAHOBMEHO, YTO
NX OCHOBY COCTaBNSAT AUaTOMEN N3 HECKOSb-
Kux popgos, B nepsyt odepeab Cyclotella
(Kutzing) Brebisson, Aulacoseira Thwaites u
Stephanodiscus Ehrenberg (tabn. I), kotopbie
OTNMYAIOTCH 3HAYUTENbHLIM BUOOBbLIM Pa3Ho-
obpasnem 1 BbICOKON YNCIIEHHOCTbLIO.

N3 oTnoxeHu no3paHenegHUKOBbA NpU-
NATCKOro onegeHeHus (OTKPbITble naHa-
wadTbl nepurnaunanbHOM TyHOPO-CTENU C
y4yacTtmem enu cubupckon (pasa pasButus Ha-
3eMHon pactutenbHoctn n RPAZ pt—f-3; pt—f
— npunaTtckoe no3gHeneaHukosbe [3]), Ha Tep-
putopuu benapycu nsy4yeH NNaHKTOHHbIN Ana-
TOMOBBIV KOMMNJIEKC U3 HUXKHEW YacTun paspesa
YepHbin beper. 3gecb rocnoacTBYHOT npea-
ctasutenun popa Cyclotella (LDAZ ChB-1a):
C. cyclopuncta Hekansson et Carter, C. comta
(Ehrenberg) Kutzing, C. ocellata Pantocsek,
C. rossii (Grunow) Hekansson, C. kuetzingi-
ana Thwaites. OgHOBO3paCTHbIA 3NUPUTHLIN
anatomoBbI  komnnekc  Pseudostaurosira
brevistriata (Grunow) Williams et Round wu
Staurosira construens (Ehrenberg) Williams et
Round B KayecTBe OMMHAHTOB NpeAcTaBrieH
B HWXHEeN 4acTtu paspesa YepHoocoso (LDAZ
Chr-1a).

B nnaHKTOHHbIX ANATOMOBbLIX KOMMMEKcax
Hayana MYpPaBUHCKOro MeXeaHUKOBbS
(cooTBeTcTBYET (haszam pasBUTUST Ha3EeMHOWM
pactutenbHoctm 1 RPAZ mr 1 u mr 2 — cme-
lWaHHble neca c npeobnagaHnem MenKo-
nucTBeHHbIX nopoAd [3]; mr — mypaBMHCKOE
MEeXneaHMKOBbE) Takke AOMUHUPYHT BUAbI
Cyclotella: C. cyclopuncta, C. ocellata, C. kue-
tzingiana, C. rossii (pa3pe3bl Jonroe (LDAZ
Dl-1a), WutnHo (LDAZ Sht-1a) n YepHbin
Beper (LDAZ ChB-1b)).

B paspese YepHbin Beper no3gHenegHmMKo-
BbIi KOMMNMEKC, OXapaKTepu30oBaHHbIN BbllLE,
B HWKHEMYPaBMHCKUX OTIIOXKEHUAX 3ame-
LiaeTca AOHHbIM KOMMIIEKCOM C npeBanupo-
BaHMeMm BugoB Stauroneis acuta W. Smith,
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Puc. 1. Cxema pacnonoxeHuns Ha Tepputopum benapycmn onopHbix pa3pesos, BCKPbIBLUNX MypaBUHCKNe
MeXNeLHUKOBbIE OTNOXEHUSA, U3yYeHHble METO4O0M AnaTtomMoBoro aHanuaa (aHanutmku K. Xypcesuu,
JI.I. NlornHoea, C.A. ®epneHa, C.B. lemngosa). 1 — cke. 9 B 1. [pogHo; 2 — 06H. MoHeMyHb Ha p. HemaH
6nuna r. FpogHo; 3 — ckB. 8 6nu3 n.r.7. 3enbBa BonkoBbICCKOro parnoHa; 4 — ckB. 32 y . Yeneneso CnoHMMCKOro
parioHa; 5 — ckB. 85 y a. Cepebpuwe bapaHoBuuckoro panoHa; 6 — ckB. 214 y a. KopyeBo BapaHoBuyckoro
panoHa; 7 — ckB. 26 y a. Mansle HoBocenku [13epxuHckoro pawoHa; 8 — pacy. 1-M, 2—M un ckB. 1 B MukpopamnoHe
Ypyube, . MuHck; 9 — ckB. 4 y a. Bnageikn Bunewckoro pavioHa; 10 — o6H. YepHbin Beper Ha p. 3anagHasa [BuHa
onun3 n.r.T. Cypax; 11 — ckB. TJ1-62 y a. YepHoocoBo Kpynckoro panoHa; 12 — ckB. 14 y . Jonroe Konbinbckoro
parioHa; 13 — ckB. 4860 y g. WuntnHo Conuropckoro panoHa; 14 — cke. 6027 y a. 3eneHbin Mox Conuropckoro
parioHa; 15 — ckB. 8359 y a. Konauesnun Conuropckoro parioHa; 16 — ckB. 8334 y a. CocHbl JTloGaHCKOro parnoHa;
17 — ckB. 87 y r. CBeTnoropck; 18 — ckB. 66 y aA. BopoBnkn CeeTnoropckoro panoHa

Gyrosigma attenuatum (Kutzing) Rabenhorst,
Pinnularia dactylus Ehrenberg, Amphora pe-
diculus (Kutzing) Grunow, Campylodiscus
noricus Ehrenberg, C. hibernicus Ehrenberg
(LDAZ ChB-2), a 3atem cMellaHHbIM KOM-
nnekcom ¢ JOMUHaHTaMun u3 pogos Staurosira
Ehrenberg, Pseudostaurosira Williams et
Round, Cyclotella (LDAZ ChB-3a). B paspese
KonaueBuyn 3adumkcumpoBaHa nocnegoBa-
TenbHas CMeHa CHu3y BBepX MO paspesy
AOHHO-NEPUPUTOHHOTO, NEPUPUTOHHO-AOH-
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HO-MNAaHKTOHHOIO W MNNaHKTOHHO-AOHHO-MNe-
puduToHHOro Komnnekcos guatomen (LDAZ
Kp—-1 — Kp-3), B koTOpbiXx npeobnagatot
Staurosira construens ¢ pasHOBUAHOCTAMMU,
Pseudostaurosira brevistriata, Navicula ob-
longa (Kutzing) Kutzing, N. radiosa Kutzing,
Cyclotella ocellata.

Ona onatomoBon (hnopbl KNUMaTU4eCcKo-
ro onTMMymMa MYpPaBUHCKOro MeXrnenHu-
koBbs (pasbl 1 RPAZ mr 3 — mr 7, wmpoko-
nucTBeHHble neca [3]) xapakTepHO camoe
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BbICOKOE TaKCOHOMW4Yeckoe pasHoobpasue
anatomen B MO3OHEM NfencToueHe — no-
pagka 500 BngoB, pasHoBUAHOCTEN U hopM.
OHo cnoxunocb 6narogaps pasBuUTUO MHO-
X poAoB U yMEpPeHHO-TeNNOBOAHbIX BUAOB.
OTO cBMAETENbLCTBYET O TOM, YTO CaMbli Te-
NNbIN  Nepuoa MeXNeAHUKOBbS XapakTepu-
3oBarncsa Haunbonee GnaronpuATHbLIMK Naneo-
9KONOrMYeCcKNMM YCNOBUAMW AONA pasBUTUSA
ANaTOMOBbLIX BOAOPOCHEN B MHOIOYMCIIEH-
HbIX BOAOEMax, CyLeCTBOBaBLUIMX B TO Bpe-
Msi Ha Tepputopun benapycu. OcobeHHoro
TakCOHOMMYeckoro 6oraTcTBa gocturnu Gex-
TOCHble poabl gunatomen: Navicula Bory,
Cymbella Aghardh, Pinnularia Ehrenberg,
Gomphonema (Aghardh) Ehrenberg, Nitzschia
Hassall, Eunotia Ehrenberg, Achnanthes Bory,
Epithemia Brebisson, Cymbopleura (Krammer)
Krammer, Sellaphora Mereschkowski,
Placoneis Mereschkowski.

lMpocnexeHHble B OTNOXEHUAX onTMMyMa
MYPaBUHCKOrO MeXIe4HUKOBbS NITaHKTOHHbIE
ANaTOMOBbIE KOMMMEKCbl, HECMOTPSA Ha Hanu-
4Yne HeKOTOpbIX OTANYUTENbHbLIX YepT, No oc-
HOBHbIM KOMMMeKkcoobpasyowmm TakCoHaM n
NX NPOLEHTHOMY Y4acTUIO XapaKTepuayrTca
3Ha4YUTENbHbIM CXOACTBOM W XOPOLUO COMOo-
CTaBnsATCA Mexay cobon.

B HMXHen yacTu oTNoXeHun onTUMarbHOro
nepuoga Hanbonee ConoOCTaBMMbIMU ABNSAIOT-
Csl AMaTOMOBbIE KOMMNIIEKChI pa3pe3os [Jonroe
n WnTrMHO, nony4ymBlLME pas3BUTUE C pPaHHe-
MexneagHukoBbs. B obBoux komnnekcax no
yncrneHHocTn gomuHupytot Cyclotella cyclo-
puncta, C. kuetzingiana v C. comta (LDAZ DI-
1a,b; LDAZ Sht-1a,b; cooTtBetcTBYtoOT RPAZ
mr 3 — mr 5). OgHako B KOMNeKce anaTtomen
paspesa [onroe, NOMUMO MNEPEYNUCIEHHbIX
npeactasutenen Cyclotella, 3ameTHOe y4a-
CcTue NpuHUMaloT Takxe Aulacoseira granulata
(Ehrenberg) Simonsen, Cyclotella ocellata n
C. rossii.

B Komnnekcax, CMEHSIOLWMNXCA CHU3Y
BBEPX B OTMOXEHUAX ONTUMYMa MEXIeaHU-
koBbsa B paspese 3enbBa (RPAZ mr 3 — mr
6), nepBoOHayanbHO [OCMOACTBO nNpuHaAg-
nexnt Bugam Cyclotella (C. cyclopuncta,
C. ocellata) (LDAZ ZI-1), 3aTem, Hapsgy cC
npeactasutenamun  Cyclotella, p[oMuHupy-
toT Asterionella formosa Hassall, Cyclotella
comta n Stephanodiscus hantzschii Grunow
(LDAZ Z|-2). 3HaunTenbHoe CXOACTBO C 3TUM
coobLecTBOM UMeeT KOMMMEKC AnaTtomen us
OTMNOXEHUN BTOPOW MOMOBUHLI KIMMaTu4e-
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CKOro onTMMyMa MeXIeaHWKOBbS B paspese
Cepebpuuwe (LDAZ Sr-1; RPAZ mr 5 —mr 7).
30ecb oCHoBHOM OOH 0b6pasyloT pasHoobpas-
Hble Cyclotella (B nepByto ovyepenb C. cyclo-
puncta wn C. kuetzingiana, B MEHbLUEN CTENEHN
— C. comensis Grunow, C. atomus Hustedt) n
Stephanodiscus (S. alpinus Hustedt, S. rotu-
la (Kutzing) Hendey, S. minutulus Cleve et
Moller, S. parvus Stoermer et Hekansson),
a Takxe Cyclotella comta, Cyclostephanos
dubius (Fricke) Round, Asterionella formosa
n Bnabl Aulacoseira. o coctaBy AOMUHUPY-
IOLNX TaKCOHOB C KOMMMeKcamMu paspes3oB
3enbBa 1M Cepebpuilie conoctaBUM U KOM-
nnekc anatomen paspesa KopueBo. B atom
komnnekce (LDAZ Kr-1; RPAZ mr 7) npe-
BanupytoT Buabl Cyclotella (C. cyclopuncta,
C. kuetzingiana, C. comta), Aulacoseira (A.
italica (Ehrenberg) Simonsen, A. granulata),
Stephanodiscus rotula, Asterionella formosa,
Fragilaria crotonensis Kitt.

XopoLlo conocTaBuMbl Mexay cobon gax-
Hble OuaToOMOBOro aHanmMsa MYpPaBUHCKMX
OTNOXEHNN, N3YyYeHHbIX B panoHe I. 'pogHo
(paspesbl oHeMyHb 1 [pogHo), chopmupo-
BaHHbIX B €AUHOM naneoo3epe. [1naHKTOHHbIEe
KOMMmeKCchbl, rocnogCcTBOBaBLUIME B ManeoBo-
AoeMe BO BTOPOKM MOMOBMHE ONTUMyMa My-
paBuHckoro mexnegHukoBbs (LDAZ Pn—-1 n
Pn-3, RPAZ mr 5 — mr 6; LDAZ Gr-2, RPAZ
mr 6), XapakTepusylTCsl BbICOKMM MPOLEHT-
HbIM yYyacTueMm, B nepByto ovepeab, Cyclotella
cyclopuncta, C. kuetzingiana n C. comta.

BnonHe cpaBHuMbI Mexay coboi OOHHO-
NepuUTOHHO-NAAHKTOHHbIA KOMMNMEeKC Aua-
TOMEN, U3YYEHHbIN U3 OTIIOXKEHUA ONTUMalb-
HOro MHTepBana MexnegHUKOBbsS B paspesax
Manble Hosocenkn (LDAZ MN-1; RPAZ mr 3
— mr 6) u NepnPUTOHHO-AOHHO-NNAHKTOHHbIN
komnnekc paspesa boposukun (LDAZ Br-1;
RPAZ mr 5 — mr 7). B 0601X M3y4YEHHbIX KOM-
nrekcax AOMUHUpPYOLLEE NOSOXEHME NO YmC-
NEHHOCTU 3aHNMAalOT NNAHKTOHHbIE AMaToOMenN
u3 pogos Cyclotella (C. kuetzingiana, C. cyclo-
puncta, C. comta), ogHako B paspese Manble
HoBocenkn coobLlecTBo AOMUHAHTOB boraye
B BMOOBOM OTHOLUEHMW 3a CHET MaccOBOro
passutust Cyclotella ocellata, C. distinguen-
da v BupoB Aulacoseira (A. italica, A. granu-
lata). OcHoBHOM hOH BEHTOCHbLIX COOOLLECTB
B paspes3e Manble HoBocenku coctaBnstor
Staurosira construens, Pseudostaurosira
brevistriata, Cymbella ehrenbergii Kutzing,
Navicula oblonga, Gyrosigma attenuatum;
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Tabnuua I. NnaHKTOHHbIE AMAaTOMOBbLIE BOAOPOCIU, Hanboree xapaKkTepHble AN OTNIOXEHUA MypaBUHCKO-
ro mexnegHukosbs benapycu: 1-3 Stephanodiscus alpinus Hustedt; 4-7 S. hantzschii Grunow; 8-11 S. minutulus
Cleve et Mdller; 12-17 S. parvus Stoermer et Hakansson; 18-21 Stephanodiscus rotula (Kutzing) Hendey; 22—-26
Cyclotella comta (Ehrenberg) Kutzing; 27-35 C. cyclopuncta Hakansson et Carter; 36—-38 C. distinguenda Hustedt; 39
Cyclotella-prniopa; 40-44 Cyclotella kuetzingiana Thwaites; 45-47 C. rossii (Grunow) Hakansson; 48-51 C. ocellata
Pantocsek; 52-54 Cyclostephanos dubius (Fricke) Round; 55-58 Aulacoseira ambigua (Grunow) Krammer; 59-68 A.
granulata (Ehrenberg) Simonsen; 69-74 A. italica (Ehrenberg) Simonsen; 75 Asterionella formosa Hassall
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B paspe3e boposukun — Navicula oblonga,
Gyrosigma attenuatum, Amphora libyca
Ehrenberg, A. ovalis (Kutzing) Kutzing,
Epithemia adnata (Kutzing) Brabisson, E. tur-
gida (Ehrenberg) Kutzing, Cymbella ehren-
bergii. B uerniom aTn 1 HeKOTOpble Apyrne OOH-
Hble U NepuPUTOHHbIE TAaKCOHbI B Macce xa-
pakTepHbl A4NA CMeLlaHHbIX 6EHTOCHbIX, NnaH-
KTOHHO-BEHTOCHbIX 1 BEHTOCHO-NMAHKTOHHbIX
ANATOMOBbBIX KOMMMEKCOB, W3Y4YEHHbIX U3
cpegHen (onTumarnbHOM) YacTu MypaBUH-
CKux otnoxeHun. Tak, B paspese Konauesunuu
(LDAZ Kp—4; RPAZ mr 3) 3acmkcmpoBaH ne-
PUUTOHHBIA KOMMNIEKC U3 npeacTaBuTenen
Staurosira, Epithemia n Cymbella. B paspese
YepHbin Beper (LDAZ ChB-3 — ChB—4; RPAZ
mr 3 — mr 4) XopoLlo pa3BmuToe 6eHTOCHOE Cco-
obuwecTBO nNpencTaBneHo rMmaBHbIM 06pa3som
Staurosira construens, Staurosirella lapponi-
ca (Grunow) Williams et Round, Amphora liby-
ca, Pseudostaurosira brevistriata, Gyrosigma
attenuatum. [QnatomoBble KOMMMEKCbl W3
paspesa CocHbl (LDAZ Sn—-1 — Sn-3, Sn-5;
RPAZ mr 3 — mr 5) BkntoyaloT B kayecTBe Ao-
MWHAHTOB NpeacTaBuTenen pogos Staurosira,
Pseudostaurosira n Bug Navicula oblonga.
Hekotopbim cBoeobpasuem oOTnMyalTCcs
OEHTOCHbIE KOMMIIEKCHI AuaToMen 13 paspes3on
YepHoocoBo (LDAZ Chr—1b; RPAZ mr 3-4),
B KOTOPOM HambornbLUyl A0 MO YUCIIEHHO-
cTn coctaBnawT Martyana martyi (Heribaud)
Round, Staurosira construens, Fragilariforma
virescens (Ralfs) Williams etRound, Gyrosigma
attenuatum, Bugbl Cocconeis Ehrenberg, u
Yeneneso (LDAZ Chp-1 — Chp-3; RPAZ mr
5 —mr 6), rae BbiICOKOE coaepxaHue B 6eHTOC-
HbIX coobuiecTBax umetoT Pinnularia dacty-
lus, Rhopalodia gibba (Ehrenberg) O. Moller,
Bugbl Cymbella, Navicula, Epithemia, Ulnaria
(Kutzing) Compwure, Amphora Ehrenberg,
Pseudostaurosira, Staurosira.
XapakTepHbIMW npeacTaBUTeENAMU MraH-
KTOHa B CMELaHHbIX (C AOMWHUPOBaHWEM
AnaToMen pasnuMyHbiX MectoobuTaHuin) gua-
TOMOBbIX KOMMMIEKCax ONTMMyMa MeXneaHu-
KOBbS ABNAKOTCS, rMaBHbIM 06pa3oM, pa3HOO-
©pasHble Cyclotella (C. cyclopuncta, C. com-
ta, C. ocellata, C. kuetzingiana, C. distingu-
enda Hustedt, C. rossii). Bugbl n3 nnaHKTOH-
HbIX pofoB Stephanodiscus, Cyclostephanos
Round u Aulacoseira 6ornee MHOrOYNCNEHHBbI
B MHTepBarse OTNI0KEeHWA, COOTBETCTBYOLLEM
BTOPON MOMOBMHE ONTUMyMa M MO3OHEMEX-
negHukoBblo. [Ona uernoro psga paspesos
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yKa3aHHbIN MHTepBan MeXNeaAHUKOBbS BKIHO-
YyaeT 3aBeplUaloLMe 3Tanbl B €CTECTBEHHON
uctopum naneosogoemMoB. IMEHHO C aTuMun
3TanamMm cBsi3aHO oOunbHOE pa3BuTUE ay-
nakosuposon dnopbl (Aulacoseira italica
n A. granulata), oTMe4YeHHOe B paspesax
Honroe (LDAZ DI-2; RPAZ mr 6 — HWXHASA
yactb mr 7); NoHemyHb (LDAZ Pn-5; Bepx-
HAs 4yacTb RPAZ mr 7); Manble HoBocenku
(LDAZ MN-2; RPAZ mr 7); WwntnHo (LDAZ
Sht-2 — Sht-3; RPAZ mr 6 — mr 8); 'pogHo
(LDAZ Gr—4; cpegHsas 4actb RPAZ mr 9).
Obunune Aulacoseira HabnwopgaetTca Takxe
B OTNOXeHusx paspesa Bnapgbiku, cooTBeT-
cTByOWMX KOHUY ontumyma (LDAZ VI-2 n
VI-3, RPAZ mr 7), n B OTNnoOXeHuUsax paspe-
3a CBeTnoropck, chOpMMPOBAHHLIX B Te4e-
HMe nepBOn N3 3aBepllarWnx gas mexnea-
HukoBbs (LDAZ Sv-1, RPAZ mr 8). OgHako
MaccoBas YNCneHHocTb Aulacoseira B aTux
paspes3ax MNpPUMXOAUTCSA Ha nepBoHayarbHble
3Tanbl pa3BMTUS AMaTOMOBbLIX BOOOPOCHEN B
naneosogoemax. B paspese Bnagbikn, B OT-
nu4yune oT Apyrux paspes3oB, MakCcMmanbHOe
KONM4ecTBO CTBOPOK Aulacoseira CnoXunoco
3a cuet A. ambigua (Grunow) Krammer.
AHanus3 cocTtaBa M NPOLEHTHOrO yvacTus
B M3YYEHHbIX OMATOMOBbLIX KOMMJIEKCax BU-
[OB U3 NNaHKTOHHbIX pogoB Stephanodiscus,
Cyclostephanos, Asterionella n Aulacoseira
no3BonsieT cAaenatb BbIBOA, YTO BbICOKas
YMCMEHHOCTb 3TUX MNpeacTaBuTenen B OTNO-
XEeHNAX MYypPaBUHCKOrO MeXnegHUKOBbSA Npu-
XOAWUTCA Ha Ty YacTb paspesa, KoTopasd CooT-
BETCTBYET ONTUMYMY (rnaBHbIM 0Opa3om ero
BTOPOM MOMNOBMHE) N NO3AHEMEXITEAHNKOBbBIO
(paspesbl 3enbBa, Yeneneso, Cepebpuue,
KopueBo, Bnaablku, Ceetnoropck, lNoHeMyHb,

poaHo, Manble  HoBocenku, [onroe,
Yeneneso). Ha oOCHOBaHWM BbISIBIEHHON
3aKOHOMEPHOCTN  MYpPaBUHCKME  O3€epHble

N 03epHO-BONOTHbIE OTNOXEHMs paspesa
3eneHbln Mox, He obecnevyeHHble CNOpPOBO-
NbiNbLEBbIMW [OaHHbIMWU, OTHECEHbl HaMW K
obpas3oBaHMsIM BTOpPOW MOMNOBMHbLI Mexnea-
HUKOBbS (M, BEpOATHee BCEro, BTOPOW MNo-
NOBUHbI €r0 KNMMaTMyecKkoro ontuMyma) no
npeobnagaHuio B coctaBe ANaTOMOBbLIX KOM-
nnekcoB Stephanodiscus parvus, S. minutu-
lus n Cyclostephanos dubius.

K Havany u B TeuyeHne MypaBUHCKOro
nosgHeMmexnegHUKoBbA (asbl pasBuTUS
xBomHbIX necoB, RPAZ mr 8 — mr 9, LPAZ
mr 10 [3]) ucTopmsa paseutust OonbLIMHCTBA
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M3y4YeHHbIX MNaneoBogOEMOB 3aBepLunnach
€CTeCTBEeHHbIM 00pa3oM, O YeM CBUOETEMb-
CTBYIOT BeH4Yalolme ANaTOMOBLIE CYKLLECCUU
KOMMSIEKChI, COCTOSWME MPEUMYLLECTBEHHO
N3 NIaHKTOHHbIX BMAoB Aulacoseira (paspe-
3bl [MoHeMyHb, Manble HoBocenku u LUnTUHO),
nnmbo u3 BEHTOCHbIX, Yalle NEPUPUTOHHBIX,

TakcoHoB (IpogHo, 3enbBa, Cepebpulle,
Bnagbikn, Odonroe, 3eneHbin Mox, CocCHblI,
Konauesuun).

B OTNOXeHusX, CUHXPOHHLIX MOo34He-

MeXIeAHUKOBbIO, W3yYeHbl paHHWe [uarto-
MOBble KOMMJeKcbl pa3pe3a CBeTNnoropck:
HUWXHWIN, COCTOALWMA U3 pasfnuyHbiX BUAOB
Stephanodiscus, Aulacoseira, Cyclotella,
Cyclostephanos dubius (LDAZ Sv—-1; RPAZ
mr—8), U BbIAENEHHbLIA Bbille MO paspesy
MOHOTUMNHBLIA komnnekc u3 Cyclotella comta
(LDAZ Sv-2; RPAZ mr-9 n LPAZ mr 10).
CMeHa 3TuUX KOMMMEKCOB YyKa3bliBaeT Ha Cy-
LLeCTBEHHOE YyXyAalleHue naneoakonornye-
CKON 0OCTaHOBKM B APEBHEM 03epe K KOHLY
MexXrneaHukoBbs. [locTeneHHoe W3MeHeHue
naneosIMMHONOINMYECKUX YCNOBUN OTpaxaet
Takke nocrnegoBaTeflbHasi CMeHa AuaToMo-
BbIX KOMMJIEKCOB, 3adMKCUpPOBaHHas B OT-
NoXeHnax paspesa Ypyybe, hopMupoBaHue
KOTOPbLIX MNPOUCXOOMMNO, HauYuHasi C KOHua
KIMMaTMyeckoro onTuMyma M OO KOHUa My-
PaBMHCKOro MeXregHuKoBbs. 3gecb Habno-
AAeTCcAa MOCTENEeHHOE CHWXEeHWe ponu nnaH-
KTOHHbIX auatomen (LDAZ Ur-I-1; RPAZ
mr—7) u yBenuyeHune yyactuss OGEHTOCHbIX
— CHa4vana nepuduToHHbix (LDAZ Ur-I-2),
3ateM AoHHbIX (LDAZ Ur-1-3) n Bbiwe no
paspesy cHoBa nepuduToHHbIX Bugoe (LDAZ
Ur-I-4) (RPAZ mr-8 — mr-9). [Insa no3gHe-
MeXIeaAHUKOBbIX naneoBogoemoB BopoBuku
n YepHOOCOBO Takxe OblNu xapakTepHbl OeH-
TOCHbl€ KOMMNJIEKCbl, COOTBETCTBEHHO [LOHHO-
nepnduntoHHbIn (LDAZ Br-2; BepxHss 4YacTb
RPAZ mr-8) n nepunguntoHHbin (LDAZ Chr-2;
RPAZ mr-9).

OuatomoBas  nopa  paHHeneaHUKoO-
BbA noo3epckoro onepeHeHua (RPAZ pz
1 — pz 4 v LPAZ pz 5; noosepckune (pz) paH-
HWe cTaguanbl U uHtepctaguans [3]) BbisB-
neHa B nepurnsaumanbHbiX 006pasoBaHusX,
BCKPbITbIX B BEPXHUX YacCTaX YeTblpex pas-
pesos (YepHoocoBo, Ypyube, CBeTnoropck
n bopoBukuK). ITO0 coobLiecTBO npogorkano
CBO€ pa3BUTME, Ha4YaBLLUEECS B APEBHUX BOOO-
eMax B MexXIeaHWKoBbe, a B naneoBogoeme
YepHOOCOBO — HayMHasa C NPUNSATCKOro noag-
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HeneaHuKoBbs. LlOMMHAHTaMM B NITAHKTOHHbIX
coobuwectBax 6binm Bugbl Cyclotella, cpean
KOTOpbIX TONMbKO B 3TOT MHTEpPBan BpeEMEHU
(paHHUI MHTepcTagman) MaccoBoe pasBuTUE
nonyunnn Cyclotella schumannii (Grunow)
Hekansson n C. michiganiana Skvortzow.

BeHTOCHLIE KOMMIIEKCHI AMAaTOMEN, BbISIB-
NEHHbIE B HUXXHENOO3EPCKMUX OTNIOXEHUAX N3Y-
YEeHHbIX paspe3oB, OTNMYAKTCA 3HAYUTENb-
HbIM CXOACTBOM W XOPOLLUO COMOCTaBMAKTCA
Mexay cobon. BonbLIMHCTBO M3 HMX Xapak-
TepusyeTcs NpeumyLecTBEHHbIM npeobna-
AaHWeM OuaToMOBbIX M3 poaoB Staurosira,
Pseudostaurosira, Martyana Round,
Staurosirella Williams et Round, Cocconeis
Ehrenberg, Amphora, Fragilariforma Williams
et Round, Hippodonta Lange-Bertalot,
Metzeltin et Witkowski, Cavinula Mann et
Stickle, Ellerbeckia Crawford, Cymbella,
cpeaon KOTOpbIX B 3aMETHOM KONuyecTBe
NPUCYTCTBYIOT XOSIOAHOBOAHbIE 3IEMEHTHI
M OrpaHN4YeHo coaepXaHue yMepeHHOo-Te-
nnoBoAHbIX BuAaoB. [1epnPUTOHHO-OOHHbIE
ANaTOMOBLIE KOMMJEKCbl BblOeneHbl Kak B
cTaguanbHbIX, Tak U MHTepcTaguanbHbIX OT-
NOXEHUAX paHHEenoo3epcKkoro MHTepsana B
paspesax boposuku, Ypyuybe n YepHoocoBO
N XapaKTepu3ylT MENKOBOAHbIE YCNOBUS
naneoBogOEMOB TOro BpeMeHu. YTo kacaert-
csa paspes3a CBETNOropcK, TO B OT/IOXEHUAX
YNOMSHYTOrO Bbllle BPEMEHHOrO MHTepBana
BbISIBMIEHbI ABa Pa3fIUYHbIX B 9KOSTIOMMYECKOM
OTHOLWEHUn komnnekca. B obGpasoBaHuax
paHHero ctaguana (RPAZ pz 1), cogepxutcs
NepUPUTOHHO-AOHHbLIA KOMMNEKC AMaTOMER,
KOTOpbIN Bbille MO paspesy, B OTIIOXKEHUAX
paHHero uHtepctagumana (RPAZ pz 2), 3a-
MeLLaeTca NnaHKTOHHbIM coobLecTBOM pas-
nuyHbIX Cyclotella (C. schumannii, C. rossii,
C. kuetzingiana).

ConoctaBneHne AONATOMOBbLIX KOMIMIEK-
COB, N3Y4YEHHbIX B OT/IOXXEHNAX MYPABUHCKOIO
MEXNe4HNKOBOro ropM3oHTa U B NMpuUMbIKato-
WKNX K HAM MOACTUMAKLWMNX M NepekpbiBato-
WKMX nepurnsumnanbHblXx obOpas3oBaHMSAX Ha
Tepputopun bBenapycu, ¢ ogHOBO3pPaCTHbI-
MW KOMMJSIeKcaMmn guaTtoMen B paspesax Ha
TEPPUTOPUN OPYrUX €BPONENCKUX CTpaH Mno-
3BONWINO NPOCNEeANTb NX 3HAYNTENBHOE CXOA-
CTBO [2].

3AKINMKOYEHNE
C ucnonb3oBaHUEM OOLUIMPHBLIX MaTepuanos
ANATOMOMOrMYECKOro M3y4YeHus TOMwm My-
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PaBMHCKMX MEXIEOHUKOBLIX, a Takke npwu-
MbIKaIOLWMX K HUM MPUNATCKUX U NOO3EPCKMUX
nepurnaumanbHbiX OTNOXEHWIA Ha TEPPUTOPUN
Benapycn, npoBegeHo petanbHoe 6GuocTpa-
Turpacmyeckoe pacdneHeHve yKasaHHOro
WHTepBana nnencroueHa benapycn Ha coBo-
KyMHOCTb MECTHbIX AnaToMOBbIX 30H (LDAZ)
n noasoH. PaspaboTtaHHas apobHas cTpartu-
rradpusi MoxeT cnocobCTBOBATL pPeELUEHUIO
Ba)KHOW 3afayn COCTaBfeHUs pPermoHasbHbIX
N MeXpermoHarnbHbIX AeTanbHbIX KOppensun-
OHHBbIX CXEM.
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