Limnology and Freshwater Biology 2024 (4): 630-635 DOI:10.31951/2658-3518-2024-A-4-630

SI: «The 6th International Conference
Paleolimnology of Northern Eurasia»

Fluvioglacial deposits in large lakes and
inland seas of the eastern periphery of
the Baltic Shield: formation peculiarities,
lithological features and place in the

Short communication

LIMNOLOGY
FRESHWATER
BIOLOGY

M

palaeogeography of the Late Pleistocene-
Holocene in the Northwest European part

of Russia

Rybalko A.E.23*  Subetto D.A.>!, Tokarev M.Ju.%, Repkina T.Yu.'®,
Zaretskaya N.E.'®, Aksenov A.O.%, Belyaev P.Ju.!?

IFGBU ‘VNIIOkeangeologiya’, Angliyskiy pr., 1, Saint-Petersburg, 190121, Russia

2Institute of Earth Sciences SPBSU, 33-35, 10th line V.O. St.Petersburg, 199178, Russia

3Herzen State Pedagogical University of Russia, Emb. River Moika 48, Saint-Petersburg, 191186, Russia

“Moscow State University named after M. V. Lomonosov, 48, Lomonosov Moscow State University, 1, Leninskie Gory, Moscow,

119991, Russia

°Institute of Geography, Russian Academy of Sciences, Staromonetny pereulok, 29, Moscow, 119017, Russia

ABSTRACT. In the report, on the basis of studies of the Quaternary cover of the Ladoga and Onega lakes
and the White Sea carried out in the last decade, the question of the peculiarities of the formation of the
first glacial lakes on the eastern periphery of the Baltic crystalline shield, the time of their deposition,
and the peculiarities of sedimentogenesis is discussed. It is concluded that sediments of a specific type
of sedimentation, which are formed everywhere in inland basins (seas and lakes) can be identified as a
glacial-water formation specific to the glacial regions of the Earth.
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1. Introduction

The concept of glacial-water formation of inland
basins of the glacial zone was first formulated in 1999
(Rybalko et al., 2017) as a special type of glacial basin
sediments, the accumulation of which occurs during
direct cyclic melting of the ice sheet, and reflects the
first stage of formation of future lakes and inland seas.
For more than 20 years, specialised work has been
carried out in all the basins considered (Ladoga and
Onega Lakes, the Gulf of Finland of the Baltic Sea and
the White Sea), which has allowed this concept to be
filled with a large amount of factual material. This, in
turn, allowed us to get a consistent idea of the develop-
ment paths of each of the mentioned basins, to consider
in detail the conditions of bottom sediment formation,
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and to substantiate the differences in the development
of these basins in the period from the Late Pleistocene
to the present day. This is the focus of the report.

2. Materials and methods

The material for this report was based on work in
Lake Onega (2016-2022), Lake Ladoga (2014-2015), the
White Sea (2014-2023) and the Gulf of Finland (2001-
2015). The work included high-frequency multichannel
seismoacoustic profiling (frequencies 4-15 kHz), which
allowed us to obtain a picture of the spatial distribution
of layered clays directly overlying glacial formations
and to dissect their section, as well as geological sam-
pling. Predominantly 300-500 kg, 110 mm diameter
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gravity core with plastic liners were used to minimise
core disturbance. Processing of the obtained cores by
biostratigraphic methods, core tomography and other
modern methods of analysis made it possible to obtain
petrographic lithological and facies characteristics of
bottom sediments and to estimate the age of the main
stages of development of water basins of different gen-
esis, which successively occupied negative landforms
during glacier retreat (Rybalko et al., 2023; Gromig
et al., 2019; Subetto et al., 2020). At the same time,
data on marine sections were combined with materials
obtained both on the periphery of the lakes and the
White Sea (drilling of small lakes) and as a result of
geological and geomorphological walking routes.

3. Results and discussion

All modern large lakes and inland seas along the
eastern periphery of the Scandinavian glacier occupy
large depressions formed as a result of tectonic events
in the Late Proterozoic. The shape of the White Sea
basin is largely determined by the development of the
ancient Kandalaksha rift (Baluev et al., 2012). A simi-
lar picture with the inheritance of Riphean structures
is observed on Lake Ladoga. And the bizarre shape of
the northern part of Onega Bay is largely due to the
network of faults of the ancient Proterozoic structure
(Palaeolimnology..., 2022). The glacier modified these
relief forms during its advance, and they also served
as the deepest (and first) parts of the glacial lakes that
emerged during ice melting. At present, reliable infor-
mation on their formation exists for all the basins under
consideration, the sediments of which are represented
by a stratum of layered clays. The characteristic rib-
bon type of gradational layering is generally known as
varve. At the same time, the clay composition predom-
inates, but can be sandy (proximal clays). At the same
time, they almost constantly contain a large number of
silty particles, the amount of which varies from section
to section, but is more or less constant in one core. The
general trend established for both lakes and seas is sub-
sandy bands at the base of the supraglacial section and
a gradual thinning of particle size upwards. It occurs in
two ways, both by decreasing the number of sandy par-
ticles and increasing pelitic particles, and by a general
decrease in the thickness of individual pairs of strata.
This type of layering is equally characteristic of both
glacial lakes and has been recently established in purely
marine basins, near the edge of glacial ice shelves. This
regularity is especially clear on tomograms of cores,
which we have now studied for the entire supraglacial
section of Lake Onega and a significant part of the sim-
ilar section of the White Sea. The character of layering,
as well as the mineral composition and geochemistry
of heavy elements, which practically inherit those of
glacial deposits, testify that the deposits themselves
were formed due to gradual deepening of glacial basins
and retreat of the glacier margin, and their material
composition was formed due to accumulation of gla-
cier melt products and erosion of moraines by intrag-
lacial streams. Separate interruptions in sedimentation
and separate sub-packages of layered clays observed in

631

a number of sections and established by seismoacous-
tic profiling data reflect the complex life of the glacial
basins themselves.

The main changes are observed coincides in
the upper horizons of stratified sediments during the
change of sedimentation patterns. In Lake Ladoga,
the boundary of Holocene and Pleistocene sediments,
traceable according to palynological and diatom anal-
yses and paleomagnetic measurements almost exactly
with the change of layered sediments to grey monoto-
nous clays of purely lacustrine genesis. In Lake Onega,
while the lithological peculiarities of the section are
preserved, grey monotonous clays continue to accumu-
late in the Younger Dryas. In the White Sea, the data
of diatom analysis indicate that the upper part of the
layered clay section begins to experience the inflow of
sea water already from the Allered period, as evidenced
by brackish diatom algae. And in the Onega Bay of
the White Sea, biostratigraphic analyses supported by
palaesomagnetic data (Rybalko et al., 2017) show how,
starting from 14-13 ka BP, a glacial lake appeared in its
southern part, which gradually expands to the north.
And already in the Allergd time, sea water begins to
enter the northern part of this bay, which gradually
spreads southwards, resulting in the existence of a sea
basin with characteristics similar to those of the pres-
ent day already in the pre-boreal time. The seismic sec-
tions in a number of areas clearly show several local-
ized sub-thicknesses both in the stratified clays and in
the transparent marine sediments overlying them. In
the Gulf of Finland and Lake Ladoga, the main palaeo-
geographic event that led to a change in sedimentation
patterns is the descent of the lake through the Middle
Sweden Straits system, which also occurred at the turn
of the Holocene and Late Pleistocene. As a result, a
thickness of brownish and bluish clays with charac-
teristic authigenic sulphide mineralisation, in which
only freshwater diatoms have been identified, accumu-
lated within the present-day Gulf of Finland during the
pre-boreal and boreal periods. Only from the end of
the Preboreal and even at the beginning of the Atlantic
time, as a result of the Littorina transgression and pene-
tration of Atlantic waters into the Baltic Sea depression,
a marine regime close to the modern one is established
here, in many respects resembling a brackish-water
basin. In contrast, in Lake Ladoga, a lake basin with
its own transgressive-regressive levels has existed since
the pre-boreal time.

4. Conclusions

The above data convincingly demonstrate that
at the turn of the Late Pleistocene-Holocene, basin
sediments were formed in all large lakes and inland
marine basins along the eastern periphery of the Baltic
Crystalline Shield, which at the first stage were formed
in purely freshwater conditions due to the inflow of gla-
cial meltwater. These basins were characterized by high
turbidity and poor development of fauna and flora, low
organic matter content and cyclic nature of sedimen-
tation. The cyclicity was multi-ordered and was deter-
mined both by fluctuations in the level of the glacial
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basins and by the peculiarities of melting of the glacier
itself, which gradually retreated towards Fennoscandia
as these basins developed. At the end of the Younger
Dryas (and sometimes already in the Allerad), events
related to the penetration of sea water, the descent of
glacial lakes, and the development of organic life both
in the basins themselves and on their shores occurred
everywhere in these basins. This led both to changes
in the textural features of sediments and to a jump in
the content of biogenic elements in bottom sediments,
accompanied in some cases by the appearance of authi-
genic sulphides. After that, the fate of the glacial basins
changed and half of them followed the marine path and
half stopped at the stage of lakes. Since this geohistor-
ical event at the turn of the Late Pleistocene-Holocene
corresponded to the accumulation of a characteristic
sediment column with its own structural-textural, min-
eral and geochemical characteristics, it allows us to dis-
tinguish this stage of sedimentation into a specific gla-
cial-water formation, the formation of which preceded
the formation of extensive periglacial areas.
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1. Beepenue 3anuBe Banrtuiickoro Mopsa u Besiom Mope), IIpoBoau-

JINCh CIeNUAIN3UPOBAHHbIE PAOOThI, KOTOPBIE MO3BO-
JIVJIA HAIOJIHUTD 3TO HOHATHE 60JIBIINM (DaKTUIEeCKUM
MarepuajoM. JTO MO3BOJIMJIO, B CBOIO OYepe/lb, MOJIy-
YUTH MOCJIEJOBATEJIbHOE MPEACTaBJIeHNe O MyTAX pas-
BUTHA KaXAOT0 U3 YIOMAHYTHIX 6acceliHOB, IOJPOOHO
paccMOTpeTh yCJ0BUs (POPMUPOBAHUA NOHHBIX OCA/l-
KOB, a TakXe 00OCHOBATh PA3JNYMA B PAa3BUTHUU ITUX
f6acceiiHOB B MepHOJ] C MO3JHEr0 HEOIUIENCTOI[eHa 0
Hacrosiee BpeMs. IMeHHO 3TOMY U MOCBSIIeH TOKJIa/.

[TpencraBiieHrs O JIeAHUKOBO-BOJHOU ¢opMa-
UM BHYTPEHHUX 0acCeHOB IJIAMAIbHOU 30HBI OBLIIN
BIlepBhEle copmysiupoBansl B 1999 r. (Pribasniko u ap.,
2017), xak 06 ocoboM THIe OTJIOXKEHUH IPUJIeqHUKO-
BBIX 0acceiHOB, HAKOIJIEHHE KOTOPBHIX MPOUCXOIWUJIO
NIpYU HETNIOCPeACTBEHHOM I[UKJINYECKOM TasHWU JIeJHU-
KOBOTO IMTA, U OTpaxaeT IepBHIN 3Tan GopMUpOBa-
HUA OyOymux o3ep U BHYTPEHHHX Mopel. B TeueHue
6osiee yeM 20 JjieT, BO BCeX paccMaTpuBaeMbIX Oac-
cetinax (JlagoxxckoM u OHexckoM o3epax, DPHUHCKOM
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2. MaTepuanbl M METOADI

MatepuajsioM [AjiA HacToAlero COOOmeHNs
nocayxuin paborsl B OHexckoMm o3epe (2016-
2022 rr.), B Jlagmoxckom o3zepe (2014-2015 rr.), B
Bermom mope (2014-2023 rr.) u B @UHCKOM 3aJjMiBe
Banrutickoro mopsa (2001-2015 rr.). Pa6oThl BKJIO-
yajii BBICOKOYAaCTOTHOe MHOI'OKaHaJIbHOe celicMoa-
KycTudeckoe npodunupoaHue (dactorsl 4-15 kI'm),
[103BOJIMBIIEE MOJIyYUTh KapTHUHY IIPOCTPAHCTBEHHOI'O
pacrnpocTpaHeHUs CJIOMCTHIX IJIMH, HelocpeACTBEHHO
IepeKphIBalOIINX JIeJHUKOBble 0o0pa3oBaHUA, U pac-
YJIeHUTh UX pa3pes, a Takke reoJIornyeckuii npobooT-
6op. Hcnonbp3oBanuch NpenMMyIlleCTBEHHO T'PYHTOBBIE
npsaMoTouHbsle TpyOku BecoM 300-500 kxr, auameTpoM
110 MM ¢ MJIaCTUKOBBIMM BKJIQABIIIAMU, YTO IMO3BO-
JINJI0 MMHHUMU3MPOBaTh HapylleHNs kepHa. O6paboTka
MOJIyYeHHBIX KepHOB OuocTpaturpaduiecKuMyu MeTo-
Jamy, ToMorpadusa KepHOB U [IpyrHde COBpeMeHHbIe
MeToAbl aHaju3a [O03BOJIMJIM MOJIyYWUTh IeTporpadu-
YecKylo JIMTOJIOro-(alyaabHyl0 XapaKTepUCTUKY JOH-
HBIX OCAKOB U OLIEHUTb BO3pacT OCHOBHBIX 3TalloOB
Pa3BUTHA Pa3/IMYHbIX 10 TeHe3UCy BOJHBIX OacceliHOB,
rocjieoBaTeJIbHO 3aHMMAIOLMX IIPU OTCTYNAaHUU Jief-
HUKa oTtpuraresjbHble ¢opMbl pesnbeda (Pwibanko u
ap., 2023; Gromig et al., 2019; Subetto et al., 2020).
OpaHOBpeMeHHO JJaHHbIe 10 MOPCKUM pa3pe3aM COBMe-
mjajanch ¢ MaTepuajaMy, [IOJyYeHHBIMHU Kak 110 Iepu-
¢epun o3ep u benoro mops (OypeHue Majbix 03ep),
Tak U B pe3yJibTaTe NelINX reosjoro-reomopdosoruye-
CKUX MapLIPYTOB.

3. Pe3yAabTaTtbl M 06Ccy)xpeHue

Bce coBpemeHHBIe KpyIIHble O3epa U BHyTpeH-
HUe Mops 1o BocTouHoH nepudepun CKaHAWHABCKOIO
JleqHVKa 3aHMMAIOT KpyIHBle Aenpeccuu, chopmu-
poBaBIlMecss B pe3yJibTaTe TEKTOHWUYECKUX COOBITUI
B m0o3HeM IpoTepo3oe. dopma KOTJIOBUHBI besioro
MOpsg BO MHOIOM OOycJIOBJIeHa pa3BUTHEM MApeB-
Hero Kanpanaknickoro pudra (Banyes u np., 2012).
bnuzkasa kapTMHa ¢ HacjleoBaHuUeM pudeNcKux
CTPYKTYp HabuoaeTcs U Ha JIagoXcKoM o3epe. A npu-
yyyiuBas ¢opma ceBepHoil yacTu OHEXCKOro 3ajuBa
BO MHOroM OOYyCJIOBJIEHA CeThI0 Pa3JjIOMOB J[peBHel
nporepo3oiickoii cTpykrypsl ([lajeomumHosorus.. .,
2022). Jlegpuk MoauduUUUpOBal NpU HACTYIJIEHUU
aTu GopmHl pesbeda, OHU Xe U MOCTyXKUIU Haubojiee
rJIyDOKOBOMHBIMU (¥ MEPBBIMU) YaCTSAMU MPUJIEJHUKO-
BBIX 03ep, BO3HUKIINX NIpU TasgHUU Jibfa. B HacTosmee
BpeMsA JIOCTOBepHBIe cBeAeHUusA 00 ux GOopMUPOBAHUU
CYIIecTBYIOT [JI BCeX paccMaTprBaeMblXx OacceiiHoB,
OTJIOKEHHA KOTOPHIX IpeJcTaBJIeHbl TOJIIeH CJIOUC-
THIX IJIMH. XapaKTepHBIY JIEHTOYHBIN TUI I'paJalilioH-
HOH CJIOMCTOCTU MOJTy4uJsI oblijee IIBeJCKOe Ha3BaHUeE
BapBhl (varved clays). IIpu aToM npeobJiafjaeT riIUHU-
CTBIIl COCTaB, HO MOXeT OBIThb U MeCYaHUCTHIM (TIPOK-
crUMaJibHble OTJIOXeHUs). B Toxe BpeMsa B HUX NPaKTU-
YecKU MOCTOSIHHO IPUCYTCTBYeT 60JIbIIIOe KOJINYeCTBO
YyacTHUL] aJIeBPUTOBOI pasMepHOCTH, KOJIMYECTBO KOTO-
PBIX MeHseTcs OT pa3pesa K paspesy, HO Oojiee-MeHee
MOCTOSAHHO B OAHOM KepHe. OOmias TeHAeHUUA, yCTa-
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HOBJIEHHas Jjii 060X 03ep U Mopel — 3To cybmecua-
HHCTHIE JIEHTHl B OCHOBaHUHU HaJJIeJTHUKOBOTO pa3pes3a
U MOCTeNeHHOe YTOHEHNe Pa3MePHOCTU YaCTUI] BBEPX
o Hemy. OHO IPOUCXOOUT ABYMs MyTAMH, KakK 3a cueT
CHU)XEeHNUs KOJIMYecTBa IeCUYaHUCTBHIX YacTUIl U yBe-
JINYEHUs MeJIMTOBBIX, TaK U IyTeM OOIlero CHUXeHUs
MOIIHOCTU OTHAEJIbHBIX Nap CJIONMKOB. Takoi BUJ cJio-
HCTOCTHU B PaBHOI Mepe XapaKTepeH Kak A IMpujel-
HHUKOBBIX 03ep, TaK 1 YCTaHOBJIEH B NOCJIeJHee BpeMs B
cyry6o Mopckux 6acceliHax, y Kpas 1meb(OBbIX JIeJHU-
K0B. OcOOeHHO YeTKO 3Ta 3aKOHOMEPHOCTh IPOsIBJIeHa
Ha TOMOIrpaMMaXx KepHOB, KOTOpbIe B HaCTOsII[ee BpeMsi
U3yueHbl HaMM [JIsi BCero HaJJIeJTHUKOBOTO pa3pesa
Onexckoro o3epa (ITajmeonumHosioruss OHEXCKOTO
o3epa..., 2022) 1 3HaYMTEIbHON YaCTU aHAJIOTUYHOTO
paspesa benoro Mops. XapakTep CJIOUCTOCTH, a TaKxe
MUHEpPaJIbHBII COCTaB U reoXMMUs TAXKEJIbIX 3JIeMeH-
TOB, KOTOpblEe MPAKTUYECKU HacJIeAyI0T TaKOBhlE OT
JIETHUKOBBIX OTJIOXKEeHUH, CBUETEIbCTBYIOT, YTO CaMU
OTJIOXeHUsA (OpPMHUPYIOTCA 3a CuYeT IIOCTelNeHHOIo
yryOJieHUsl pUJieJHUKOBBIX OacceliHOB U OTOJIBUra-
HHUA Kpas Jile[JHMKa, a UX BellleCTBEHHBII COCTaB BO3-
HUK 32 cUeT aKKyMYyJIALNU MIPOAYKTOB TasgHUs JIeJHUKA
U pa3MblBa MOpEeH UHTparjfAiuajbHBIMU IOTOKaMHU.
Hawmeuaromniuiecs B psie pa3pe3oB JOHHBIX OTJIOXeHUN
U yCTaHaBJIUBaeMble IO AaHHBIM celicMOaKycTHYe-
cKoro nmpoduInpoBaHUsA OTeJIbHbIE IIepephIBLI B OCa-
KOHAKOIJIEHNU U OT/eJIbHbIe CyOIauky CJIOUCTHIX I'JTUH
OTPaXawT CJOXHYI0 XW3Hb CaMUX MPUIeJHUKOBBIX
GacceiiHOB.

OcHOBHBIE U3MEHEHUs HaMedaloTcsi B BepX-
HUX TOPU30HTaX TOJII| CJIOUCTBHIX OCAJKOB NPU CMeHe
XapakTepa oOcaJKOHakoIUleHus. B JlagoxckoMm o3epe
rpaHuiia ToJIOIeHOBBIX U HeOIUJIEHCTOIEHOBBIX OTJIO-
XKeHUH, MpocJiexrBaeMasi 10 JaHHBIM aJMHOJIOTrHYe-
CKOTO U UAaTOMOBOTO aHa/IM30B U IajleOMarHUTHBIX
“3MepeHuH, MPaKTUYecKU TOYHO COBIMAJaeT CO CMe-
HOHM CJIOMCTBIX OTJIOXEHUM CepbhiIMd MOHOTOHHBIMU
rJINHAMU yXe YMCTO 03epHOro reHesrca. B OHexckoM
o3epe TMpPU COXPaHEHUU JIMTOJIOTMYECKUX OCOOEeHHO-
cTell pa3pe3a cepble MOHOTOHHBIE TJIMHBI POJIOJIKAIOT
HaKaIlJIBaThCA ellle B mo3aHeM Apuace. B Bermom mope
JlaHHBle JUAaTOMOBOI'0 aHAJIN3a CBUJETEJIbCTBYIOT, YTO
BEePXHAA YaCTh pa3pe3a CJOUCTHIX I'JIUH yXe C ajuie-
peda HauMHaeT WCHBITHIBATH MOATOK MOPCKUX BOJ,
CBUETEIbCTBOM UeMy SBJIAIOTCA COJIOHOBATHIE JUATO-
MoBBIe Bogopocyii. B OHexckoMm 3asnuBe Benoro mops
o JaHHBIM OuocTpaturpauyeckux aHaInu30B, MOM-
KpeIlJIeHHbIX IajleOMarHuTHBIMU AaHHbIMU (Peibasnko
u ap., 2017) nokazaHo, kak HauuHas ¢ 14-13 Teic. Kasl1.
JILH. B I0XXHOU ero 4acTd BO3HHUKAET MpUJIeJHUKOBOE
03epo, KOTOpOe IOCTeleHHO pacHIMpsieTcsd K ceBepy.
B asnnepenckoe BpeMs B ceBepHYI0 YacTb OHEXCKOTo
3ajmBa benoro mMops HauWHAKT MOCTYNaTh MOpCKUe
BOJIbI, KOTOpble IOCTENIeHHO PAaCIpPOCTPAHAITCA U B
I0XKHOM HampaBJieHUM, B pe3yJibTaTe 4ero yXxe B Ipe-
OopeasibHOe BpeMs 34ech CYIecTBYeT MOpPCKOU 6ac-
celiH ¢ OJIM3KUMU JIJIs COBpEMEHHOI'0 BpeMeHHU Xapak-
Tepuctukamu. IIpu 5TOM Ha celicMHUuYeCcKHX pa3pesax
B psfe palloHOB OTHYETJIUBO BBIJEJIAIOTCSA HECKOJIBKO
JIOKaJIbHBIX CYOTOJIII, KaK B TOJIIlE CJIOMCTHIX TJIVH,
TaK M B NMPO3PayHbIX MOPCKUX OTJIOKEHUAX, UX Iepe-
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KpbiBatomux. B @uHckoM 3asuBe basTuiickoro Mops u
B JIajo’XCKOM 03epe OCHOBHBIM NajieoreorpaduieckuM
coOplTUEM, NPUBEIINM K CMEHe XapaKTepa OCaJKo-
HaKOIUJIEHUs, ABJIAETCA CIyCK BajaTuiicKoro JieJHUKO-
BOI'0 03epa uyepe3 CUCTeMy CpefHeNIBeJCKUX IPOJIMBOB,
KOTOpas TaKxe CJIyunsach Ha py0exe rosomneHa U o3f-
Hero HeorutelicrolieHa (11,6 Teic.kaj.ji.H.). B pe3yJb-
TaTe B Ipefejlax coBpeMeHHoro MuUHCKOro 3aauBa B
npebopeasibHOEe U OopeasibHOEe BpeMsA HaKalljliBajlach
ToJIIIa OYpOBaTHIX U rOJIyOOBATHIX TJIMH C XapaKTepHO
ayTUTeHHOU cyJbPUOHON MuHepasu3anueil, B KOTO-
POIl yCTaHOBJIEHHI TOJIBKO IIPeCHOBOAHBIE AruaToMeun. U
TOJIBKO C KOHIIa Tpefopeasa U Jaxe B Hayajle aTJIaHTH-
YecKoro BpeMeHM B pe3yJibTaTe JIMTOPHMHOBOI TpaHC-
rpeccuy U IPOHUKHOBEHUS AaTJIAHTUYECKUX BOA BO
BlaAuHy bBanTumiickoro Mops 37ech ycTaHaBJIMBaeTCA
OJIM3KUI K COBPEMEHHBIM YCJIOBUSAM MOPCKOM pexuM,
BO MHOI'OM HallOMMHAIOIINI COJIOHOBAaTO-MOPCKO Hac-
celiH. B JlagoxckoM o3epe HauuHasA ¢ pebopeasbHOro
BpeMeHH CyIIecTByeT O3epHBINI OacceliH cO CBOUMU
TpaHCTpeCcCUBHO-PErpecCUBHBIMU YPOBHAMMU.

4. 3aknioueHue

[IpuBesieHHbIe BhIIIe aHHBIE YOeUTEJIbHO CBU-
JIeTeJIbCTBYIOT, UTO Ha pybOexe MO3[JHEI0 HeOoIUIeHCTOo-
I[eHa — roJiolleHa BO BCceX KPYIHBIX 03epax M BHYyTpeH-
HUX MOpPCKUX OacceliHax IO BOCTOYHOH mnepudepuu
Bantuiickoro KpucTajinyeckoro mwura chopmuposa-
Jlachk Tonma 6accellHOBEIX OCAJIKOB, KOTOpas Ha Iep-
BOM O3Tare (opMupoBajiach B YHCTO IIPECHOBOIHBIX
YCJIOBUAX 3a CYeT IOCTYIUIEHUS TajbIX JIeAHUKOBBIX
BOJI. DTU OaccelHbI XapaKTepHU30BaJIUCh OOJIBIION MYyT-
HOCTBIO U cJ1abbIM pa3ButyeM dayHs! U GJI0phl, HU3KUM
coJlep>kaHleM OpraHHYecKoro BellecTBa M LUKJIMYe-
CKHUM XapaKTepoM OCAIKOHAKOIUIeHMs. L[MKJINYHOCTh
ObTa MHOT'OIOPSIIKOBON U oIpefesisiach Kak KoJie-
6aHMAMU YPOBHS NPUJIEAHUKOBBEIX 0acCeiiHOB, TaK U
0COOEeHHOCTAMU TasgHUs CaMOTo JIeJHUKA, KOTOPHI 110
Mepe pa3BUTHA 3TUX 6ACCETHOB MOCTENeHHO OTCTYHa
B cTopoHy DeHHOCKaHIUU. B KOHIle mo3/iHero gpuaca
(a uHOTOA yXe B ajUiepefle) B 3TUX OacceiiHax IOBce-
MECTHO TNPOU3OLLIN COOBITUS, CBA3AHHBIE C IPOHUK-
HOBEHHEM MOPCKUX BOJ, CIIyCKOM IpUIeIHUKOBBIX
03ep, a TakXe pa3BUTHEM OPraHHYecKOH XU3HU KakK B
camux bGacceliHax, Tak U Ha ux Oeperax. OTO MpPUBEJIO
KaK K N3MeHEeHHI0 TEKCTYPHBIX 0COOeHHOCTeH 0CaIKOB,
TaK ¥ K CKQaYKOOOpa3HOMY IOBBIIMIEHUUIO COAEepXaHUA
OUOTreHHBIX 3JIEMEHTOB B JJOHHBIX OCAJKaX, COIPOBO-
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XAaeMoOMy B psfe cjydyaeB IOABJIEHHMEM ayTUTreHHBIX
cynbdunos. ITocse saToro cyapba mpuaeJHUKOBBIX Oac-
CelfHOB M3MeHHJIach U IIOJIOBUHA M3 HUX MOIUIA IO
MOpPCKOMY IIyTH, a II0JIOBHA OCTAaHOBUJIACh HA CTaquU
o3ep. Tak Kak 3TOMy reOHCTOPHUYECKOMY COOBITUIO Ha
pyOexe Mo3aHEro HeoIUIEHCTOIleHa — rojoleHa COOT-
BETCTBOBAJIO HaKOIUIEHHEe XapaKTepHOM TOJIIM ocaf-
KOB CO CBOMMH CTPYKTYPHO-TE€KCTYPHBIMH, MUHepaJib-
HBIMU U Fe0OXUMHYEeCKHMH XapaKTepUCTUKaMU, TO 3TO
[I03BOJIAET BBIAEJIMTD 3TOT dTall OCAAKOHAKOIIEHUS B
crienupUYecKyo JIeJHUKOBO-BOAHYIO ¢opmManu, Gop-
MHpOBaHNe KOTOPOH IpeJliecTBOBaJio 00pa30oBaHUIO
OOIINPHBIX NEPUTJIALMAIHBIX 06J1acTell.
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