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ABSTRACT. In this short communication presented a reconstruction of the isolation process of 4 lakes
located on the coast of the Barents Sea (Musta-Tunturi ridge). The reconstruction was carried out on the
basis of a lithological description of lakes’ bottom sediments, interpreted as transition zone sediments
from marine to lake sedimentation conditions. The lithological description was compiled based on the
results of grain-size and LOI (losses on ignition) analyses of 4 lakes’ bottom sediments and its radiocar-
bon dating. An assumption about the role of tectonic and climatic factors in the isolation of lake basins

was made.
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1. Introduction

One of the paleogeographic research methods is
studying the development of lake basins, the bottom
sediments of which could be a source of information
about the conditions of their formation. In recent years,
the isolated basins method proposed by Scandinavian
scientists (Donner et al., 1977) has been used to deter-
mine the nature of bottom sediments formation condi-
tions in lake basins formed as a result of sea regression.
The method is based on determining the spatial and
temporal position of the insulating contact — the transi-
tion zone from the sea to the freshwater lake, in the col-
umns of bottom sediments from the basins of lakes. The
territory of the northeast of the Fennoscandian Shield is
a classic area for studying changes in the position of the
sea coastline associated with neotectonic movements
of the Earth’s crust. Late Glaciation Ice Sheet (Ramsai,
1898) caused the uplift of the territory during the Late
Pleistocene and Holocene, and continues today, albeit
at a much lower rate and with a gradually decreasing
trend (Lavrova, 1960). Such works were carried out on
the Barents Sea coast of the Kola region in the areas
of the village Dalnie Zelentsy (Snyder et al., 1997),
Nickel (Corner et al., 1999) and Polyarny (Corner et al.,
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2001), in the valley of the Tuloma River (Tolstobrov
et al., 2015; 2016), as well as on the White Sea coast
of the Kola Peninsula and Karelia (Kolka et al., 2013;
2014; 2015). At the same time, there remain areas of
the Barents Sea Murmansk coast for which there is no
data. Lithology was described in the previous abstract
about first results of this work (Tolstobrov et al., 2021),
some other results of this research were also presented
in 3 previous papers (Tolstobrov et al., 2021; 2023,
Shikhirina et al., 2022).

2. Materials and methods

In July 2021 the expedition took place and bot-
tom sediments of 8 lakes located on elevations 11.0-
83.5 m were sampled. Four of them that have been cho-
sen to be analyzed on LOI and grain-size are located on
elevations: SR-1 (11.0 m), SR-5.2 (27.0 m), SR-2 (31.2
m) and SR-7.2 (83.5 m). The radiocarbon dating was
proceeded.

Both analyses were performed according to the
standard methodology (GOST 17.4.4.02-84) in the lab-
oratory of Rational Environmental Management of the
Faculty of Geography of Herzen University. To perform
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the LOI analysis, the samples were ignited at 5500C,
prepared and weighted before and after the ignition to
count the losses of weight. It is interpreted as the loss
of organic matter (Meyers and Teranes, 1999). After
comparison of different methods, the Estonian one
was chosen (Vaasma, 2008): every sample was mixed
with 40% hydrogen peroxide and heated up to 800C
until the reaction stopped. Grain-size analysis was per-
formed using LaSca-1C Laser Particle Size Analyzer.
The fractions were determined according to Kachinsky
(Kachinsky, 1965).

3. Results and discussion

SR-7.2 (83.5 m). Gravel and other large par-
ticles of slightly smaller dimensions are found in the
upper part of facies I, which can be a marker of seismic
activity during the isolation period and possibly indi-
cates the leading role of the tectonic factor in the lake
isolation. Facies II is a transition zone from the marine
to the lake type of sedimentation: siltstone sediments
are changing to gyttja, this is a zone of the smallest
average diameters with a dominance of fine-powdered
and medium-powdered particles. It is characterized by
the upward increase in the organic matter content from
4% in facies I to 30% with the smallest average parti-
cle diameter throughout the core and the dominance of
medium dust particles in the fractional distribution (in
the absence of larger particles). These characteristics of
the facies indicate the lake water level increase and sed-
imentation conditions of deeper lake with a dominance
of coarse remnants of higher plants in the organic part
of the sediment, as indicated by the brown color and
its olive tint of the gyttja. The dating of the sediment of
the transition zone had not yet been performed. In the
lower part of faciess III with a higher content of organic
matter, there is an obscure layering, indicating a fre-
quent climate warming and cooling periods changings.

SR-2 (31.2 m). The boundary between the
marine sediments facies (I) and the facies of the tran-
sition zone sediments (II) is smooth, probably the iso-
lation from the sea occurred quickly, but not abruptly.
Facies II is only 2 cm of 1.81 cm uncovered sediments
in this lake. According to the petrographic description
it consists of sand with a brown gyttja (with a yellowish
tint). Grain-size analysis revealed the following parti-
cle ratio: 33.50% (fine dust), 25.87% (medium dust)
34.81% (coarse dust), 15.77% (fine sand) and 4.11%
(medium sand). The formation of the facies occurred
in the early Preboreal: radiocarbon dating of the higher
sediments confirmed an age of 10930 =140 cal. years.

SR-5.2 (27.0 m). During the Holocene the
lake went through isolation stage twice. The transi-
tion between the horizon of facies I and II is sharp,
which indicates the nature of the isolation. Due to the
lack of dating, now it can only be assumed that this
event belongs to the Preboreal period and occurred no
earlier than 10930 = 140 cal. years ago, when lake
SR-2 located 4 meters above was isolated. The transi-
tion zone of the lake SR-2 sediments is thin; it can be
assumed that the isolation of lake SR-5 occurred faster.
However, it is difficult to prove the cause: was it caused

677

by the uplift of this area or the sea level lowering itself.
The sharp boundary between lake and marine sedi-
ments probably associated with the Middle Holocene
transgression Tapes (Tolstobrov et al., 2021; Tolstobrov
et al., 2023). The lower layer of marine sediments con-
tains inclusions of gravel, crushed stone and pebbles up
to 3x1.5 cm, wood remains and other undecayed plants
remains. The characteristics of the boundary and the
inclusions observed indicate a sharp sedimentation con-
ditions change. This change was caused or correlated
with a catastrophic event that led to accumulation of
coarse-grained material at the bottom of the lake. It can
be assumed that this event was the Storegga tsunami
in the Middle Holocene (Bondevik et al., 1997), which
revealed in this lake sediments more clear than in lake
SR-2 sediments. The horizon is characterized by a low
content of organic matter and a dominance of silt in
the grain-size composition with large inclusions. Facies
II, which lies above marine sediments, is a loose dark
brown gyttja with sand filled with plant remains. The
containment of organic matter increases significantly
up the horizon (from 30 to 47%), fine dust and silt par-
ticles dominate in the grain-size composition (70-80%
in total). The dark color indicates a significant domi-
nance of coarse detritus over fine detritus. Probably,
during this period the lake was not completely isolated
from the sea, which could explain the accumulation
of plant remains due to the wash. The approximate
age of the sediment can be assumed by comparing the
petrographic description of this core and the other
one sampled in this lake. Radiocarbon showed about
7.500 cal. years, which indicates the horizon formation
occurred later the Tapes transgression reached its peak.
Excluding the factors that could potentially affect the
radiocarbon dating the glacial isostatic adjustment as
the isolation cause could be assumed. Probably the lake
level also got lower during this period. Nevertheless,
due to the lack of radiocarbon dating for the samples
of this core now it is only possible to assume that the
first isolation of the lake in the Holocene occurred in
the Boreal period. In the Atlantic period the lake basin
was a part of the sea bottom because the Tapes trans-
gression. After the sea regression during the Subboreal
and Subatlantic periods the lake conditions became the
same as it could be observed today.

SR-1 (11.0 m). Facies II (10 cm of 90 ¢cm uncov-
ered sediments) represents a transition zone from
marine sedimentation conditions to lake conditions.
The boundary between this and the lower facies is
sharp, which indicates a relatively high rate of isola-
tion. The formation of the higher part of this facies
occurred 4830+ 150 cal. years ago, at the beginning of
the Subboreal, a warmer period relative to today’s con-
ditions, but characterized by a cooling trend. Probably,
the isolation of the lake occurred during the period of
the Holocene Climate Optimum. This is also proved by
the organic matter containment getting higher from
12% in marine sediments to 25%. The sediments are
consisting of layered gyttja with silt. The mineral part
of the sediment is characterized by an abrupt increase
in the average particle size (from 7 to 15 um), coarse
dust significantly prevails over fine dust, which was
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characteristic of the marine sediment facies. Such a
change in the fractional distribution of particles size
indicates a change in pelagic conditions to littoral ones.
The boundary between the precipitation facies of the
transition zone and the overlying facies of gyttja is
smooth, indicating the smooth desalination of the lake
and the establishment of freshwater lake conditions. In
the lower part of the facies, plant remains are observed.

4. Conclusion

In all four lakes were uncovered not only lake but
also marine genesis sediments. According to the results
of radiocarbon dating, the lake located 31.2 meters
above sea level, passed through isolation stage in the
early Holocene (10930 =140 cal. years ago). In this and
two other lakes located below, the deepest uncovered
marine sediments consist of gray sand, but the higher
located SR-7.2 (83.5 m) deepest marine sediments con-
sist of clay with sand and siltstone of gray color with a
blue tint, which allows to make an assumption about the
periglacial conditions of its formations. The sediment
formation and isolation of the lake probably occurred
in the Late Pleistocene. Lake SR-5.2 passed through
the isolation stage in the Preboreal period, but SR-1 at
the end of the Subboreal period. It was suggested that
the role of tectonic and climatic factors in the isolation
of the studied lake basins: SR-7.2 isolation could be
caused by the glacial isostatic adjustment, as indicated
by the results of grain-size analysis. The petrographic
description suggests a correlation between the isolation
of SR-1 and lowering of the Barents Sea level during the
climatic cooling at the boundary of the Subboreal and
the Subatlantic periods.
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PeKOHCTPYKUUA U3MEHEHUH YCAOBUM
O0CaAKOHaKOMAEHMA o3ep nobepexna
BapeHueBa MOpPA B NepPHOA UX H3OAALMUH OT
MOPA B ronoueHe (xpeber MycratyHTypm,

KOALCKMHM pervoH)

[MMuxupuna K.A.'*, Tosnctobpos /1.C.>

KpaTtkoe coobuienune

LIMNOLOGY
FRESHWATER
BIOLOGY

M
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AHHOTAILIUS. B naHHOM KpaTKOM COOOIIeHUM IPUBOAUTCA PEKOHCTPYKIUA Ipoliecca W30JIALUN
4-x o3ep, pacloJIoXKeHHBIX Ha mobepexbe bapeHIleBa MOpsA B OKpecTHOCTAX xpeb6Ta MycTaTyHTypu.
PexoHCTpyKIMA BBIIOJIHAJIACh HA OCHOBE JIUTOJIOTMYECKOr0 ONMCAHWA TOPHU3OHTOB JOHHBIX OCaJKOB
03epa, MHTepIpeTHUPYEeMBIX Kak dalusa 0cagKoB IIepexOAHON 30HBl OT MOPCKUX YCJIOBUM OCaJKOHAaKO-
IIJIEHUA K 03epHBIM. JIuTosiornyeckoe onrcaHue ObUIO COCTaBJIEHO MO pe3yjbTaTaM rpaHyJioMeTpuye-
CKOr0 aHaJIN3a, aHaJI3a I0Teph MAcCHl BelllecTBa pY NPOKaJIMBaHUU U paAuOoyIrIepoAHOr0o AaTUPOBa-
HUA. BEIABUHYTH IPEAIOJIOKEeHNA O POJIM TEKTOHUYECKOro 1 KJIMMaTU4ecKoro (pakTopoB B U30JIALNN

03epHBIX HacceHoB.

Kitiouegvie cytoga: OHHBIE OTJIOXEHUS 03ep, NU3MEHEHUs YPOBHs Mops, BapeHIieBo mope,

Basimatickoe ojiefieHeHME, TOJIOLEH

Jna nutupoBaHus: [luxupuna K.A., TonctoOpos [.C. PeKOHCTpyKuMA U3MEHEeHNH yCJI0BUN 0CaAKOHAKOIJIEHUs o3ep nobepe-
Xbs1 BapeHI|eBa MOPS B IEPUOA UX U30JIALMH OT MOPsI B rosiolieHe (xpebet MycraryHtypu, Kosbckuii pernos) // Limnology and
Freshwater Biology. 2024. - Ne 4. - C. 676-683. DOI: 10.31951/2658-3518-2024-A-4-676

1. BBeapenue

OagnMM u3 MeTOJOB THajleoreorpaduieckux
HCCJIe[JOBAHUI ABJIAETCA U3yUYeHNe Pa3BUTHA 03ePHBIX
6acceilHOB, OOHHBIE OTJIOKEHMA KOTOPBIX MpeACTaB-
JIAI0T co00M MCTOYHUK MHGpOpMAIUU 00 yCJIOBUAX UX
dopmupoBaHusa. MeTo[ H30JIMPOBAHHBIX O6acCeiiHOB
(Donner et al., 1977), uCHOOJb30OBAHHBIN B JAHHOI
paboTe, mpeAdnoJiaraeT H3ydeHUe pa3BUTUA Oepero-
BOUM JIMHUU MOpeH NyTeM pPeKOHCTPYKLUHU YCJIOBUI
dopMupoBaHUa JOHHBIX OTJIOXKEHUI B O3€pHBIX bac-
celiHaX, c(OPMUPOBABIINXCA B pe3yJibTaTe perpeccuu
MopA. TakuMm 06pa3oM, TpaHCI'PECCUBHO-perpecCcUB-
HBIE TIPOIIECCH MOPsS MOTYT OBITh PEKOHCTPYHPOBAHBI
MOCPEICTBOM HM3Yy4YeHHUs ceAUMeHTOoreHe3a B 0O3epHBIX
OacceliHax, MpOLIEAMINX Yepe3 CTaAUI0 U30JIALUN OT
akBatopuu Mopckoro OacceiiHa. Teppuropus ceBe-
po-BocToka DeHHOCKaHOUU SABJIAETCA KJIacCHYecKon
0o0JIaCTBI0O [UUIA U3Yy4YeHUsA U3MeHEHUI I0JIOXeHUs
MOPCKOI OeperoBoil JIMHUU, CBA3aHHBIX C HEOTEKTO-
HUYEeCKMMM ABMXEHUAMHU 3eMHOU KOpHL. Basmatickoe
[MOKPOBHOE OJiefleHeHre, NOKphIBawllee NaHHYI0 Tep-
puTopuio B 3m0Xy IteiictonieHa (Ramsai, 1898), crano
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MPUYUHON TJIALMOU30CTATUYECKOTO TOHATUA TEPPU-
TOPUM B TIO3[IHEM IJIEHICTOIIEHE U TOJIOI[eHe, MPOI0JI-
JKAOIIEerocsi M CEerofHs, HO CO 3HAYMTEJIbHO MeHbIIen
U TOCTENEHHO CHUXAIoIIeHncsa cKopocThio (JIaBpoBa,
1960). Iloxoxue paboThl [yIA MypMaHcKoro Oepera
BapeHI1ieBa MOPsi IPOBOAMJIMCH B OKPECTHOCTSIX ITOCEJIKA
Hansame 3eseHisl (Snyder et al., 1997), Hukesnb
(Corner et al., 1999) u ITonspusiii (Corner et al., 2001),
B mosuHe peku Tysoma (Toscto6poB u np., 2015;
2016), a takxe Ha mobepexbe Besoro Mops (Kosibka
u ap., 2013; 2014; 2015). OgHako, ocTtaeTrcs He [0
KOHI[A M3yYeHHON 3HAYNTE/IbHASA 3anafHasA YacTh Myp-
MaHcKoro 6epera bapenrnesa Mops. JIutosorus ucce-
JIyeMBbIX B JAaHHON paboTe KOJIOHOK JOHHBIX OCAIKOB
6nuta onrcaHa paHee (TosictobpoB u ap., 2021), Heko-
TOpBIE Pe3yJIbTAaThl 3TOT'O WCCJIEIOBAHUA TAaKXe OBLIA
YaCTUYHO TipejcTaBjeHbl B 3 craTbsax (ToJsicTo6poB u
Ip., 2021; 2023; Shikhirina et al., 2022).

2. MaTtepunanbl 1 MeTOAbI

[ToneBbie paboOTH MpOBOAWINCH B uiojie 2021
roza. OToOpaHbl KOJIOHKHA JOHHBIX OCAJKOB B 8 03€pHBIX
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KOTJIOBUHAX, PACIIOJIOXKEeHHBIX Ha BBICOTHBIX OTMeTKax
ot 11,0 no 83,5 MeTpOB HajJ COBPEMEHHBEIM YpPOBHEM
Mops. YeTbipe 13 BOCBMU KOJIOHOK JJOHHBIX OTJIOXKEeHUN
ObLIM BBIOpaHBI Kak HauboJslee pernpe3eHTaTHUBHBIE AJIA
[IpoBeJIeHNs I'PaHyJIOMEeTPUYeCcKoro aHajin3a, a Takxe
aHajy3a [oTepb Macchl BelllecTBa IIPU IIPOKaJINBaHUU
(TIIIIT). TakuMm obpa3oM, B KauecTBe OOBEKTOB OBLIN
BbIOpaHb! Oe3bIMAHHBIE O3epa ¢ paboyMMM Ha3BaHU-
savu: CP-1 (11,0 m), CP-5.2 (27,0 m), CP-2 (31,2 M) u
CP-7.2 (83,5 m). IIpoBeneHo paguoyriaepogHoe AaTu-
poBaHue BBIOpaHHBIX TOPU30HTOB KOJIOHOK CP-1, CP-2
u CP-7.2.

Ananuspl ObLJIM BBINOJIHEHBl 10 CTaHAAPTHOM
Mmerofuke ('OCT 17.4.4.02-84) B HayuyHO-UCCJIe[O-
BaTeJIbCKOUW  JlabopaTopum  «PallMOHAJIBHOTO — TIPH-
ponomnosbs3oBaHusA» ¢akyabTera reorpagpumu PITIY
uM. A. 1. T'epuena. Ananus IIIIII npoBoawucA o ce-
Ayiollell MeToAuKe: oOpaslbl IPOCYIIMBAJIACh IpU
105° C, pactupaiuch B KepaMU4eCcKON CTyIle, B3BellN-
BaJIvCh, IpoKaJuBaguch npu 550° C, MOBTOPHO B3Be-
muBajnch. PaccunMtanHas maccoBas [o0JiA BellecTBa,
NoTepsAHHAasA pU IPOKaJINBaHUM, UHTePIpeTHpOoBajlach
KakK J0Jig opraHhuyeckoro BelecTBa B npobe (Meyers
and Teranes, 1999). IJia rpaHyJIOMETPUYECKOTO aHA-
nu3a ObUT BBIOpAaH MeTo[ JiazepHOM Audpakiuu c
UCIIOJIb30BaHMeM JiadepHoro asHasamusartopa LaSca-1C.
[TpoGonoAroToBka OCYyLIeCTBJAJIACh IO MeTOAUKe
T. Vaasma (Vaasma, 2008): k npobam 6b171 JoOaBJieH
40% nepokcuj BoAopoAda, 3aTeM NpoObl HarpeBauCh
no 80°C, no Mepe rcnapeHusA OKCUAa yrjiepoaa nepok-
cujJl Bojopoja Ao0aBjAicsa A0 3aBepllieHusA aKTUBHOM
peakiuy. dpaknuy MUHepaJabHOHN 4acTH Ocajika oIlpe-
JAeJiAunch corsiacHo kiaaccudukanuu H. A. KaunHckoro
(Kaunnackuii, 1965).

3. Pe3ynabTatbl M 06Ccy)xpeHue

CP-7.2 (83,5 ™m). B BepxHeli yactu daruu I BcTpe-
yaeTcs rpaBuil U Apyrue KpyIHble YacTUIIBI HECKOJIBKO
MeHbllIell pasMepHOCTH, KOTOpble MOTI'YT OBITh Mapke-
pOM celiCMHUYecKON aKTHBHOCTU B IEepUOM H30JIALUU
Y, BO3MOXHO, TaKM 00pa3oM yKasblBaTh Ha BeJyIlyl0
pOJIb MMEHHO TEKTOHUYECKOro (axkTopa B HU30JIALUU
JaHHOTO0 o3epa OT Mopckoii akBaTopuu. darus II npen-
cTaBJisieT co0O Mepex0JHYI0 30Hy OT MOPCKOTO K 03ep-
HOMY THUIly OCaAKOHAKOIUIEHUA: aJIeBPUTOBLIE OCAAKU
[IOCTeNIeHHO CMEHAITCA TMTTUeBLIMU, B JAaHHOU 4acTu
paspesa Bble/IA€TCA 30HA HaUMEHbBIINX CpeIHUX
JAuaMeTpoB C IpeoOjajaHueM MeJIKONbUIeBaThX U
CpeJIHENbIIeBAThIX YacCTULl. XapaKTepU3YyeTCs Pe3KUM
POCTOM BBepX 110 pa3pe3sy COAepXKaHNs OPraHn4ecKoro
BewectBa oT 4% B ¢anuu I 1o 30% B COBOKYITHOCTH C
HaVMeHbIIUM CPeJHUM AUaMeTPOM YacTHIL 10 BCeMy
paspe3y U npeobsagaHueM Bo (paKIMOHHOM paclipe-
JleJIeHNY CpefHeNblIeBaThX 4acTUll (IIpy OTCYTCTBUU
OoJiee KpyNHBIX 4YacTull). [laHHBIE XapaKTepHCTUKHU
(anmu ykaspBalOT Ha MOJbEM yPOBH:A BOABI B O3epe
u Oosiee TJIyOOKOBOAHBIE YCJIOBHA OCAOKOHAKOILIe-
HUA ¢ npeobjlalaHueM B OpraHUYecKoll YacTu ocajaka
WMEHHO Ipyboro AeTpura — OCTaTKOB BBICHIMX pac-
TeHu!, Ha YTO yKa3blBaeT KOPWUYHEBHII IIBET U ero
OJIMBKOBBINI OTTEHOK I'MTTUM. Ha MOMeHT HamnmcaHu:A
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paboTHI ellle He OBLTIO BBHIIOJIHEHO JaTHpPOBaHMe ocaaKa
nepexoAHON 30HHL. B HuxHell yactu daruu 111 ¢ 6osee
BBICOKMM cofepxxaHueM OB oTMeuaeTcs HesACHas CJIO-
HCTOCTD, yKasblBallasd Ha 4acTyl0 CMeHy I[epHhoJi0B
MOTeNJIeHNUA U NT0X0JI0AaHHUs.

CP-2 (31,2 m). I'panuna Mexnay ¢anueir Mop-
ckux ocagkos (I) u darnueii ocakoB epexoJHON 30HBI
(II) nnaBHasA, BEPOATHO, M30JIANMA OT MOpPA NPOU30-
mia 6sicTpo, HO He pe3ko. @anusa II kpaiiHe majo-
MoOIIHasg, 2 ¢M IpU MOIIHOCTU BCKPHITHIX OCaJKOB B
1,81 cm, mo nmerporpaduyeckoMy ONMCAHUIO IECOK
C KOpHUYHEBOM TUTTHEH C JXeJITOBAaTBIM OTTEHKOM.
I'panyomMeTpryecKUil aHajaW3 IIOKasaja cJeAylollee
cooTHoImeHue yactuil: 33,50% (MmeJsikas nbLIb), 25,87%
(cpenussa neuib) 34,81% (kpynHas meLib), 15,77% (Men-
kuil necok) 4,11% (cpennuii necok). dopMupoBaHue
(darnuu npousonuio B paHHeM Ipebopeasie: paJuoyre-
POAHBIN aHAJIU3 BhINIesIeXallero ocajka Mokasaj Bo3-
pact 10930 =140 kaJ. juer.

CP-5.2 (27,0 Mm). B Teuenue roJiolieHa o3epo mpo-
XOJIWJIO IIPOLecC U30JIALUY OT aKBaTOPUY MOPS ABaXIbL.
[Mepexon mexnay ropusoHToM ¢aruu I u Il peskuii, uto
yKasblBaeT Ha COOTBETCTBYIOLIMI XapakTep H30JiA-
1uy. B cuity oTcyTcTBUA JaTUPOBKYU, HA JaHHOM 3Talle
MOXHO TOJIBKO IIPeANOJIOKUTh, YTO JaHHOe COOBITHE
OTHOCHUTCA K IIpebopeasbHOMY IIepHUOAy Y IIPOU3OILIO0
He paHee 10930+ 140 kaJ. jeT Ha3af, Korga MNpoILIIOo
craauio usonAnun osepo CP-2; pacnosoxeHHoe Ha 4
MeTpa BhIlle. YUWUTHIBAs HajlWurde MaJIOMOIHOH Iepe-
XOJTHO¥ 30HEHI B 03epe CP-2, MOXHO IIpeAN0JIOKUTH, YTO
npoliecc usosAnuM ozepa CP-5 mpoucxoaus OwICTpee,
OAHAaKoO, CcKa3aTb, OBLJIO 3TO BBI3BAHO MOAHATHEM JaH-
HOI'O ydYacTKa WM Xe INOHMXeHHeM yPOBHA CaMoro
Mops, 3aTpyJHUTesbHO. ['paHuIla MeXJy O3epHBIMU
ocagxaM{ U MOPCKHMMHU OCaJKaMM, BEPOATHO, CpeJiHe-
roJjionieHoBoi TpaHcrpeccuu Tamnec (ToscTo6pos u Ap.,
2021; TomctobpoB u Ap., 2023) HepoBHasA, HUXHUU
CJION MOPCKHX OCAaAKOB COAEPXXUT BKJIIOUEHUs rpaBus,
me6bHA u raapku Ao 3x1,5 cM, pparMeHTH ApeBEeCUHBI
U Apyrue HepasJIOXKUBIINeCS OCTAaTKM BhHICHIEI pacTu-
TeJbHOCTU. Takoll XapakTep IpaHHUIBl U BKJIIOUYEHUA
yKa3blBalOT Ha pe3Kyl0 CMeHY YCJIOBUH ceAuMeHTore-
He3a, BBI3BAHHYIO (MJIM KOPpeJMPYIOIlyl0 ¢ KaTacTpo-
dudeckM coObITHEM, KOTOpPO€ OOYCJIOBUJIO aKKyMy-
JiAnuo rpy0oo0JIOMOYHOr0 MaTepuasla B KOTJIOBHHeE
o3epa. MOXHO IpeANnoJIOKUThb, YTO 3TUM COOBITHEM
ctajio IyHamu Cryperra, nposBuBlleeci B JaHHOM
o3epe cpaBHUTebHO Gosbiie (Bondevik et al., 1997),
4yeM B ocajakax o3epa CP-2. XapakTtepusyeTcs FrOpU30HT
MaJiblM cofiepkaHueM OpraHN4YecKoro BellecTBa U Ipe-
obJiafaHyeM B IpaHyJIOMeTPHUYeCKOM COCTaBe UINCTON
dpakuny, eciu He YYUTHIBaThb peAKHe, HO KpyIHbIe
BKyItoueHus. @anusa I, 3asneraromas Bblllle MOPCKHUX
OCaJKOB, JTO HalOJIHEHHAs pacTUTeJbHBIMU oOcaf-
KaMM pBIXJIasd TEMHO-KOpHUYHeBasg T'MTTHUA C IIeCKOM.
JloyiA opraHuuyeckoro BellecTBa 3HAYUTEJIBHO BO3pac-
TaeT BBepx M0 ropusoHTy (¢ 30 Ao 47%), B rpaHyJIo-
MeTPUYEeCcKOM COCTaBe JOMUHMPYIOT MeJIKOIblIeBaThle
u wuiauctele yactunsl (70-80% cymmapHo). TeMHBIN
I[BeT yKa3blBaeT, OJHAKO, Ha 3HAuMTeJIbHOe IpeolJia-
JlaHue rpyboro geTpura HaJ TOHKUM. BepoATHO, B 3TOT
Iepuof 03epo He ObLIO OKOHYATEeJIbHO U30JIMPOBAHO OT
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MOps, YTO MOTIJIO Obl OOBACHUTH aKKyMYyJIAIMAIO0 OCTaT-
KOB BHICIIEHl BOIHOI PpacTUTEJbHOCTU BCJIEACTBHUE
npubos. [Ipuban3uTeabHbIN BO3pacT 0caika IpU COTOo-
CTaBJIeHUU IO mneTporpaduieckoMy ONKCAHUIO C JIpy-
roll KOJIOHKOH, OTOOpaHHOHN B aHHOM O3epe, HO IJif
KOTOPOI OBbLIIO BBIIOJIHEHO AaThpoBaHue (okosio 7500
KaJl. JleT Ha3aj), yKasplBaeT HaM Ha To, 4TO (popMu-
poBaHMe rOpU30HTA IPOU3OIILIO [I03XKe TOro MOMEHTa,
Kak TpaHcrpeccus Tamec AOCTUTJIA CBOEro MUKa: ecjid
HCKJIIOUUTh (PaKTOphl, KOTOPHIE NMOTEeHLHAJIbHO MOTJIN
Obl MOBJMATH HA oIpefesieHHe BO3pacTa, TO MOXHO
caesaTh IpeAroJiokeHre O TeKTOHWYeCKOH IpuYuHe
n3oJAnMK OacceliHa OT akBaTOpuM Mops. Bo3aMoxHO,
B OTOT IIepHOJ YPOBEeHb 03epa TakXke MOHU3WICA. TeM
He MeHee, B CUJIy OTCYTCTBUA KOPPEKTHBIX AaTHPOBOK
npo0 JaHHOM KOJIOHKM, Ha AAaHHOM 3Tare BO3MOXHO
JIMIIb NPEAINOoJIOKUTh, YTO IlepBas B rojiolieHe KU30JiA-
I[1A o3epa Ipou3ollIa B OopeajlbHOM Ieprofe, 3aTeM
B aTJIAHTUYECKOM 03epO BHOBb CTaJIO0 YacCTbl0 aKBaToO-
puUMu Mops, UCIBITAB BJMAHME TpaHcrpeccuu Tamec, a
IocJjie perpeccuyd Mops TOrja Xe CTajo CTabuJIN3HUpo-
BaTbcA. B TeueHue cybG6opeasibHOro u cybatiaHTHye-
CKOI'0 [IepHOJ0B 03€pO OCTABAJIOCh MPAKTUYECKU B TOM
’Ke COCTOAHMH, YTO HabloAaeTcsA CeroaHs.

CP-1 (11,0 m). danus II (MougHOCTHIO 10 M nIpU
MOIIHOCTH BCKPBITHIX 0cajkoB B 90 cM) mpejacTaBsAeT
co60i1 mepexo/JHyI0 30HY OT MOPCKUX YCJIOBHUII ocaf-
KOHaKOIUJIEHUA K O3epHBIM U TIeHeTHYeCKU 3aHUMaeT
MIPOMeEXYTOYHOe MOoJIoKeHue. ['paHuiia Mexny Hel
U HIke3asleraromeil Qarueil peskas, UYTO yKasblBaeT
Ha CpaBHUTEJIbHO BBICOKYI0 CKOPOCTb H30JIALUU OT
Mopsa. @opMupoBaHue HanboJiee BBICOKO 3ajieraomnieit
yactu ¢anuun npousonuio 4830+ 150 kan. et Hasaf,
B Hayasle cy06opeasa, 60Jiee TEIJIOro 1o OTHOIIEHUIO
K CeroAHANIHMM YCJIOBUAM Ilepuofa, OJHAKO Xapak-
Tepusyolerocsa TpeHAOM K I0XoJIoAaHuo. BeposATHo,
HU30JIALMA Oo3epa IpoM3olUIa B IEepUOf CpeAHeroJio-
I[eHOBOTO KJIMMaTtudeckoro ontuMmyma. Ha 3To Taxxke
yKasplBaeT AO0JM OpPraHMYecKOro BelllecTBa BBepX IIO
paspesy ¢ 12% B Mopckux ocagkax mgo 25%. Ocagku
NpeJCTaBjeHbl CJOUCTON TUTTUEH C aJeBPUTOM.
MusepasibHasA 4yacTh Ocajika XapaKTepusyeTcs cKau-
KOOOpa3HBIM POCTOM CpefHero guamerpa gacTtur (oT
7 no 15 MkM), KpyIlHas MbLJIb 3HAUUTEJIBHO IIpeolJia-
JaeT HaJ MeJIKOM, 4To OBLIO XapakKTepHo [Jia danuu
Mopckoro ocagka. Takoll n3MeHeHHe (PaKIOHHOIO
pacrpefiesieHHsA 4YacTHI] yKasblBaeT Ha CMeHy IieJa-
TMaJIbHBIX YCJIOBUI JIMTOpaJbHBIMU. ['paHnna Mexay
danuell ocagkoB MepexOJHON 30HBI U BhIIIe3aJsiera-
fomell (aryeil OpraHoreHHBIX THUTTUEBBIX OCAIKOB
[OCTeNleHHasA, CBUAETEeJIbCTBYIOMAasA O IOCTelleHHOM
OIpecHeHUHU BoJjoeMa U YCTaHOBJIEHUIO IPECHOBOAHBIX
03epHBIX ycjoBUH. B HmxHell yacTu danuy orMmeda-
I0TCA pacTUTeJIbHble MaKpOOCTaTKU.

4. BoiBOADI

Bo Bcex ueThlpex o3epax yAajJoCh BCKPHITH
0ocaJKU He TOJIBKO 03epHOro, HO U MOPCKOT'0 reHe3uca.
Ilo pesysbpTaraM paAguOyIJIepOJHOro aHaau3a 03epo,
pacrosioxkeHHoe Ha 31,2 meTpax HaJ COBPEeMeHHBIM
YPOBHEM MOps, IPOLUIO CTaAUI0 U30JALMU B paHHEM
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rojsionieHe 10930+ 140 kaJj. jier Hasajn. B manHoM u
elle BYX O3epaX, pacIoJIOXKeHHBIX HIDKe, Haubosee
ry0oKO 3aJieramoliiye MOPCKHe OCafKU NpeiCTaBJIeHbl
CepeIM IIeCKOM, OJHAaKo, HauboJiee BBICOKO pacCIOJIO-
)keHHoe CP-7.2 (83,5 M) oT/iM4aeTcsi TeM, YTO ero Hau-
6osiee rTybOKO 3ajeramwmiiii TOPU30OHT Ipe/cTaBjIeH
IJIMHOM C IIeCKOM U aJIeBPUTOM Ceporo IjBeTa ¢ CHHUM
OTTEHKOM, YTO I03BOJIAET cAejaTh IIpeAdroJIoXeHHe
0 MepUrANMaIbHBIX YCJIOBUAX ero (opMHPOBaHUS.
BeposaTHo, dpopMupoBaHue ocaaka M U30JALUA o3epa
OTHOCATCA K Mo3AgHeMy IuelictoueHy. Osepo CP-5.2
IIPOLIJIO CTAAWI0 M30JIALMU B IpebopeaslbHOM Iepu-
ofne, CP-1 B koHIle cy660peasibHOTO. BBLJIO BBIABUHYTO
IIpeAIoJIokKeHNe O POJIM TEeKTOHWYECKOIro U KJIMMaTU-
4ecKoro (akTOpPOB B M3OJIALMU M3YYEHHBIX O3€pHBIX
KOTJIOBUH. HM3ossamua CP-7.2 MorJjia OBITh BBI3BaHA
IJIALNMOU30CTaTUYeCKUM IOAHATHEM, Ha 4YTO YKa3bl-
BAIOT pe3yjbTaThl TpaHyJIOMETPUYECKOro aHaIu3a.
[TeTporpajduueckoe omnucaHue IO3BOJIAET IPEANOJIO-
XUThb cBA3b n3osrAnuu CP-1 ¢ mpoucxoAuBIIMM Ha rpa-
HHlle cyObopeasia U cybaTjaHTHUKA MOXOJIOJAaHUEM U
CHITXeHHeM YpoBHA BapeHIieBa Mopsl.
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