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ABSTRACT. Presented study aims to investigate paleolimnological conditions of Lake Kasplya in north-
western European Russia. An annually-laminated deposits were analyzed with 14C dating, thin section
study and varve counting using a semi-automated method. An annual structure is expressed in one or
two pairs of layers per year (light — diatomite and calcite, dark — organomineral detritus with pyrite con-
cretions). Differences in the structure of Early Holocene and Middle Holocene varves indicate changing
paleolimnological conditions of the water body, while the disappearance of varves around 6.7 thousand
years ago suggests the cessation of stable lake stratification. Due to the peculiarities of sediment struc-
ture, the obtained varve chronology is older compared to the radiocarbon sedimentation model (3,5

thousand years versus 2,5 thousand years).
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1. Introduction

Annually-laminated lacustrine sediments
(varves) serve as archives for reconstructing region-
al-scale paleoecological and climatic conditions.
Reliable varve chronology is possible if well-preserved
varves with proven annual accumulation patterns are
present. Biogenic-chemogenic varves are characterized
by the potential to form two pairs per year - a win-
ter-spring pair and a summer-autumn pair (Zolitschka
et al., 2015). This is due to the lake stratification fea-
tures. Therefore, this type of varves often requires
additional research, particularly the study of the micro-
scopic structure of sediments in thin sections. This
allows for the description of the seasonality of various
varve components’ accumulation and accurate count-
ing of the annual layers (Lotter and Lemcke, 1999).

Lakes with biogenic varves are widespread in
the temperate climatic zone, but such lakes in the East
European Plain are almost unexplored. Lake Kasplya
is a rare water body where Early Holocene varves are
preserved. Studying these varves will enable high-res-
olution paleogeographic reconstructions. The objective
of this study is to reconstruct the age and sedimenta-
tion conditions of annually-laminated deposits in Lake
Kasplya.
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2. Key site and regional settings

Lake Kasplya is located 35 km northwest of
Smolensk, with an area of 3,2 km? and a maximum
depth of 3,5 meters. The Kasplya River, which flows into
the Western Dvina, originates from this lake. The lake
basin is elongated in a SW-NE direction, with winding,
steep shores, and in some places on the eastern side,
terraced. The northern shores of the lake feature the
terminal hill-ridge relief of the Valdai glaciation, while
the southern shores are predominantly fluvioglacial.

3. Materials and methods

The bottom sediments of Lake Kasplya were
drilled in 2022. The reference core Kas-17, located in
the deepest part of the lake, has a length of 17,3 m.
The drilling was performed using a modified Livingston
piston corer, collecting cores 1 meter in length end-
to-end. The cores were analyzed at the Laboratory
of Paleoenvironmental Archives of the Institute of
Geography RAS. In the depth interval of 9,6-15,1 m,
the lake sediments are rhythmically laminated (bio-
genic varves). The study of the structure and age of the
laminations was carried out using a complex of meth-
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ods, including: 1) radiocarbon dating (}*C), 2) semi-au-
tomated counting and measuring of layer thicknesses
from macro photographs and 3) study of the varve
structure in thin sections under direct and polarized
light.

Radiocarbon dating by accelerator mass spec-
trometry (AMS) was performed at the Shared Research
Facility “Laboratory of Radiocarbon Dating and
Electron Microscopy” of the Institute of Geography RAS
in collaboration with the Center for Applied Isotope
Studies at the University of Georgia, USA. Scintillation
method dating (LSC) was performed at the Laboratory
of Geomorphological and Paleogeographic Studies of
Polar Regions and the World Ocean of the Institute of
Earth Sciences, St. Petersburg State University. The
dates were calibrated using the OxCal 4.4 program
(Bronk Ramsey, 2021) with the IntCal20 calibration
curve (Reimer et al., 2020). Based on four dates, an
age model for the laminated deposits was constructed
using the Bacon algorithm in the R software (Blaauw
and Christen, 2011).

Macro photography of the cleaned cores surfaces
was carried out using a Canon EOS 750D DSLR cam-
era with a 100 mm macro lens. The resolution of the
obtained images was 30-50 micrometers. Layer count-
ing and thickness measurements were performed using
ImageJ software. The counts were conducted three
times by different researchers based on the white layers
of the pairs. Most of the cores were shortened to 70-80
cm due to physical loss during drilling. The missing
sections were calculated by interpolation. As a result,
floating chronologies were obtained with depth-layer
number ratio (or relative year).

Statistical analysing of the counts was performed
in the DataGraph program. The obtained varve chronol-
ogy was compared with the results of age modelling
based on *C dating.

To study the structure of the laminations, sam-
ples were taken from the cores at 20-30 cm intervals
for making thin sections. Ten thin sections, averaging
1x2 cm in size, were examined using the MEKOS-C2
scanning microscope analyzer.

4. Results and discussion

Rhythmites are represented by alternating
brown layers and beige ones, with occasional gray lay-
ers between them. Visual examination of the cleaned
core surfaces revealed: 1) the thickness of the varves
generally increases from bottom to top, 2) at a depth
of 13,4 m, there is a noticeable transition where the
varves become thicker and darker, and 3) textures of
bending and distortion of the laminations are observed,
indicating core deformation and sediment compaction
and/or lateral extrusion.

Age of sediment accumulation. According to the
age model, the sediments at depths of 9,6-15,1 m accu-
mulated between 9,2 and 6,7 thousand years ago, i.e.,
over approximately two and a half thousand years. The
change in varve types at a depth of 14,3 m occurred
around 7,9 thousand years ago, almost at the boundary
between the Early and Middle Holocene.
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The number of individual layer pairs in the depth
interval of 9,6-15,1 m for three independent counts
was 4385, 4556, and 5063 with interpolation of the
missing core sections. Meanwhile, without interpo-
lation, the counts were 3388, 3471, and 3861 pairs.
Thus, the layer counts ranging from 3000 to 5000 do
not correspond to the results of *C dating.

Apparently, the shortening of the cores is not
due to physical loss but to sediment compaction. This
occurs due to deformation from pressure and friction
on the cutting edge and along the walls of the corer,
as well as compression of the sediment by the piston
(Glew et al., 2001).

Structure of varves and conditions of their accu-
mulation. The microstructure of the varves changes
according to observations of the cleaned core sur-
faces. Below 13,4 m, the varves are thin, averaging
0,7 mm, and consist of: a light layer comprising a thin
diatom (pennate and centric species) sublayer and a
thicker calcite sublayer, and a dark layer comprising
organo-mineral detritus with spherical pyrite concre-
tions (framboids). Above 13,4 m, the varves gradually
thicken, averaging up to 1,85 mm, and become more
complex in structure. In the light spring-summer layers,
diatomite sublayers become thicker, the composition of
the frustules becomes more diverse, and the calcite sub-
layer becomes thinner and sometimes disappears alto-
gether. Pairs with two diatom or two calcite sublayers,
or mixed diatom-calcite layers, are often encountered.
In the dark autumn-winter layers, the content of organ-
ogenic detritus increases, while the mineral content
decreases.

Repeated deposition of calcite within a single
season is a factor that leads to an overestimation of the
annual pairs number compared to radiocarbon age.

Above the depth of 9,6 m, the sediment becomes
massive, consisting mainly of diatom frustules and
a micro-crystalline calcite, with rare thin lenses
of large-crystalline calcite. Pyrite concretions and
plant-mineral detritus are uniformly encountered.

A typical state of a lake where biogenic varves
are preserved is an eutrophic lake with a low surface
area to depth ratio and at least seasonal anoxic condi-
tions in the hypolimnion (Zolitschka et al., 2015). The
change in layer structure at a depth of 13,4 m and the
disappearance of varves above 9,6 m indicates a change
of paleolimnological conditions in the lake. This may
be associated with the lake shallowing due to the filling
with sediments and an increase in bioproductivity.

5. Conclusions

As a result, two main types of varves of Lake
Kasplya were identified: 1) thin (0,7 mm) Early
Holocene varves and 2) thickened (1,85 mm) Middle
Holocene varves. It was found that intra-seasonal fluc-
tuations created both one and two pairs of layers per
year. This introduced ambiguity in the counting of
annual pairs, and the constructed varve chronology
overestimated the age relative to the radiocarbon age-
depth model (3-5 thousand years versus 2.5 thousand
years).
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AHHOTAIIAA. [laHHOe uccjiefOBaHWE MOCBAIIEHO PEKOHCTPYKIMU MNaJe0JIMMHOJIOTUYECKUX YCJIO-
Bl B 03. Kacmia (CmosieHcKast 06s1acTh). ToJima puTMUYHO-CIIOUCTHIX OTJIOKEHUHN ObLjIa UCCiIe/JoBaHa
PaAVOYyTJIEPOAHBIM METOJOM, MUKPOMOP(OJIOTMIECKUM OIMUCaHUe 10 nuidamM. BrImosHeH HMOACYET
map CJIOEB MOJIyaBTOMATHYECKUM METOAOM. BhIsiBJieHAa ToaW4Has CTPYKTypa, KOTOpas BhIpa)xcaeTcs B
omHOU JINOO ABYX Mapax CJIOEB 3a rof (CBETJIBIN — AUATOMUT U KaJIbIIUT, TEMHBIU — OPraHOMUHEPAJIb-
HBIA JIETPUT C KOHKPEIMAMU NUPUTA). Pa3yinumsa B CTPOEHUM PAaHHETOJIOLEHOBBIX M CPEeIHETOJIOLe-
HOBBIX BapB yKa3bIBAIOT HAa MEHABIINECS MAJIE0IMMHOJIOTUYECKHE YCIIOBUA BOJOEMA, a NCUE3HOBEHUE
BapB OK0JIO 6,7 JI.H. — Ha IIpeKpallieHle YCTOMYMBOI 03€pHeoll cTpatudukanuu. Beiencreuee ocobeH-
HOCTH CTPOEHUSI OCAAKOB, ITOJTyYeHHAsI BADBOXPOHOJIOTUA YAPEBHEHA OTHOCUTEJILHO PaINOYTJIEPOIHOMN
MoOJeJi ocafiKoHaKomieHus (3,5 Teic. MPOTUB 2,5 THIC. JIET).
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1. BBeapenue

l'oaguyHO-cJIoHCThIEe OcafgKu 03€ép (BapBhI) ABJIA-
I0TCA apXuBaMH [AJi1 PEKOHCTPYKIUI IaJIe09KOJIOTH-
YeCcKUX U KJIMMaTHU4YeCKUX YCJIOBUH peruoHajibHOTro
macmraba. [TocTpoeHne HaEXHON BapBOXPOHOJIOTMU
BO3MOXHO B CJIydyae XOpOIIO COXpaHUBIIEHCA CJIO-
HICTOCTU C AOKa3aHHBIM TOAWYHBEIM HaKOIUJIEHUA Maphl
CJI0€B. BrioreHHO-XeMOr'eHHbIe BapBHI OTJINYAIOTCS TEM,
YTO MOT'YT HaKaIJIUBAaThCA 10 [iBe Iapkl 3a rof, B 3UM-
He-BeCeHHUN U JIeTHe-OCeHHMII ce30HH (Zolitschka et
al., 2015). DTo 06yCI0BIEHO OCOGEHHOCTAMU 03EPHO
crpatudbukanuu. [losToMy usydeHue HaHHOrO TUIA
BapB 4acTto TpebyeT IpUMeHEHUs [IONOJIHUTEJIbHBIX
METO/IOB, B YaCTHOCTH, OIMCAHUA CTPOEHUs ocajKa B
mndax. OHO MO3BOJIAET PEKOHCTPYUPOBATh CE30H-
HOCThb HAKOIUUIEHHUS Ppa3/IMYHBIX KOMIIOHEHTOB BapB
¥ HaOExHO mocuuTarth roguunbie cjiou (Lotter and
Lemcke, 1999).

O3épa ¢ OMOreHHO-XeMOTe€HHBIMU BapBaMu pac-
IIpOCTPaHeHbl B yMepeHHOM KJIMMAaTH4ecKoM IIosce,
HO NoJjo0HbIe 03épa BocTouHO-EBpOIECKON paBHUHEL
noytu He wucciaenoBaHbl. Ozepo Kacmia — penkuil
BOJIOEM, B KOTODOM COXpaHEeHbl paHHEroJIOIleHOBbIE

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: lida.sh.vs@gmail.com (JI.B. [ITamepuHa)
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Ony6tukoaana online: 26 aprycra 2024

656

BapBhl. M3yveHre BapB MO3BOJIUT BHIIOJTHUTH Majieore-
orpaduyeckrie pEKOHCTPYKI[UH BBICOKOTO pa3penieHus.
Llesib pabOTHI — PEKOHCTPYUPOBATH BO3PACT U YCJIOBUA
0Ca/IKOHAKOIUJIEHUS] PUTMUYHO-CJIOMCTHIX OTJIOXKEHUN
B 03. Kacmia (CmosieHckas 06J1acTh).

2. 06beKT uccnepoBaHUA

Ozepo Kacmiia pacnoyioxeHo B 35 KM K ceBe-
po-3amany ot CMoOJieHCKa, UMeeT IUIomanb 3,2 Km2
MakCHUMaJibHyl0 riyouHy — 3,5 M. M3 o3epa Oepért
Havaso p. Kacmia, Bomapmaromasa B 3amagHyno [[BuHY.
O3épHas koTyI0BMHA BHTAHyTa B H03-CB Hanpasienuy,
Oepera M3BWJINCTHIE, KPyThle, B OTJeJIbHBIX MecTax C
BOCTOYHO! CTOPOHHI — TeppacrupoBaHHble. Bepera o3epa
B CEBEPHOH YacTH — 3TO KpaeBOl XOJIMUCTO-TPAAOBBII
pesnbed BaJIalickoro oJie[JleHeHNs, a B F0XXHOM YacTu —
[IperMyIlecTBeHHO BOOHOJIEJHUKOBLIN peJibed.

3. MaTepuanbl U MEeTOAbDI

JIOHHBIE OTJIOXEHUA o3epa npoOypeHB B 2022
rogy. OmopHaa koJjioHka Kas-17, pacnosioxeHHas B

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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HauboJiee riiyboKol 4acTu o3epa, uMmeer IuHy 17,3
M. BypeHne BBIIIOJIHEHO MOAUDUIIMPOBAHHBIM IOPIL-
HeBBIM OypoM JIMBUHICTOHA C OTOOPOM KepHOB 110 1 M
JUIVHOM CTHIK B CTHIK. KepHbI ObIM IpOaHaIN3HPOBaHbI
B Jlaboparopuu majie0apXyMBOB IIPUPOAHON CpeJbl
UI' PAH. B unrepsaJsie riyouH 9,6 —-15,1 M 03€épHbie
OCagKy PUTMHUYHO-CJIOUCTHEe (OHOreHHO-XeMOreHHbIe
BapBhl). OmpefiesieHre CTPYKTYPHL 1 BO3pacTa CJIOMCTO-
CTU BBINIOJIHEHO KOMILJIEKCOM METO/I0B, BKJIIOYAIOIIVM:
1) paguoyrnepoaHoe matupoBanue (14C), 2) momacuér
KOJIMYecTBa U U3MepeHHe TOJIUHBL CJIOEB I0JIyaBTO-
MaTU4ecKuM crnocobom mno makpodororpadpusm u 3)
U3y4YeHUe CTPOEHUs BapB B LIMPax B IPAMOM U MOJIA-
PU30BaHHOM CBeTe

PaguoyrnepogHoe  gaTupoBaHue — METOAOM
yCKOpUTEJIbHON Macc-cektpoMmeTrpun (AMS) BBIIOJI-
HeHO B Jjaboparopum LIKII «JlaGopaTopus paauoy-
IJIepOAHOr0 AAaTUPOBAHUA U 3JIEKTPOHHON MMKPOCKO-
nmun» WMHctutyTa reorpagpuu PAH B coTpygHuuecTBe
¢ LleHTpoM nNpHUKJIAOHBIX HW30TOMHBIX HCCJIENOBaHUN
yHuBepcuterta Jpxopmxun, CIIA. JlTaTupoBaHue CLVH-
TWUIANMOHHKIM MeTofoM (LSC) BeImoJiHEeHO B Jiabo-
paropun reoMop¢oJIOTMYecKUX U mnajieoreorpaduue-
CKUX HMCCJIeOBaHUH MOJIAPHBIX pernoHOB U MUpoBOro
okeaHa MHcturyta Hayk o 3emuie CIIOI'Y. JlaTsl oTka-
aubpoBansl B mporpamMme OxCal 4.4. (Bronk Ramsey,
2021) ucnosp3ysa KaJaubpoBouHy0 KpuByk IntCal20
(Reimer et al., 2020). Ha ocHoBe 4 AaTUPOBOK MHpU
momMoImu anaroputMa Bacon B cpeme R (Blaauw and
Christen, 2011) mocTpoeHa Bo3pacTHas MOAEb AJIA
PUTMHUYHO-CJIOMCTOM TOJIILH.

MakpodoToChEMKA KEPHOB BBINIOJIHEHA IIpU
mnoMou 3epkajibHoil kamepnl Canon EOS 750D c
Makpo-o6bekTriBOoM 100 MM. Paspemienue mnosydeH-
HBIX CHUMKOB - 30-50 MKM, Ha HUX OTYETJIMBO BHHA
TeKcTypa ocaaka. Ilo mosyyeHHBIM H300paXeHusM B
nporpaMMe ImageJ BBHINOJIHEH MOACYET CJIOEB U U3Me-
peHue KX TOJUUHEL [ToACYET BBHINOJIHEH TPYKABI pas-
HBIMM HCCJIENOBATENIAMU II0 OeJIBIM IIPOCJIOAM Iaphl.
Iloutn Bce KepHB ObUIM YKOPOUYEHHBIMH, MAJIUHOHN
70-80 cm, u3-3a ¢pusnueckol noTepu B mpoiiecce Oype-
HuA. Hefocraromuye y4acTKy ObUIM pacCYMTaHBL IyTeM
WHTepnoJAnuU. B urore ObUIM MOJIy4eHB! IJIaBalolye
XPOHOJIOTUM C COOTHOIIEHHEM IJIyOMHA-HOMEpP CJIos
(M1 OTHOCUTEJIBHBIN T'0OJT).

Cratuctuyeckas oOpaboTka MOACYETA BHINOJI-
HeHa B mporpamMe DataGraph. Tam ke mosyueHHas
BapBOXPOHOJIOTHSA COINOCTaBJIeHA € pe3yJibTaTaMU BO3-
pacTHOro MoJiesiupoBaHus 1o “C gaTupoBaHUIo.

JIi1A U3ydeHUs CTPOEHUA CJIOUCTOCTU C IIAroM
20-30 cm u3 KepHOB ObLIM OTOOpaHBI OOpaslbl AJA
narorossieHuA nnudos. 10 mindos, cpeAHUM pa3Me-
poM 1x2 cM, ObLIM M3y4YeHHl HAa CKaHHPYIOIeM MHUKPO-
ckone-ananusatope MEKOC-I12.

4. Pe3ynbTaThl U AUCKYCCHA

PUTMUTHI NpeACTaBJIEHB YepeIOBaHUEM KOPUY-
HEBBIX MPOCJIOEB U MeHee MOIIHBIX OeXeBbIX, JOMO0JI-
HUTEJIBHO MEXAY HUMH WHOTJa OTMEYAITCA MPOCIOU
ceporo 1BeTa. [1o pe3yapTaTaM BU3yaJbHOTO U3yUYEHUS
3auYMIEHHBIX [IOBEPXHOCTEIN KEPHOB: 1) TOJIIIMHA BapB,
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B I[eJIOM, yBeJINYMBAeTCA CHU3Y BBepX, 2) Ha IJIyOuHe
13,4 M BuU3yaJbHO 3aMeTHBIN Iepexod — BapBhbl CTa-
HOBATCA TOJIIle U TeMHee, 3) BCTPevYalTCAd TEKCTYPH
3arubaHus U UCKaXXeHUA CJIOWCTOCTH, yKasblBalollue
Ha AedopMalyi0 KepHOB U YIUIOTHeHHe /WU JiaTe-
paJibHOe BBIJAaBJIMBaHUeE OCaJKa.

Bospacm HakomteHua onmutodiceHuil. CorjacHO
BO3pacTHOM MOJeJY, OTJIOXKeHud Ha riyOuHax 9,6—
15,1 M Hakonuauch B nepuof ¢ 9,2 no 6,7 THIC. J.H.
TO ecTh IIPMMEPHO 3a [ABe C I[I0JIOBUHOHN THICAYM JIeT.
CMeHa TUIIOB BapB Ha riaybuHe 14,3 M mpowusolia
OKOJIO 7,9 THIC. JI.H., IOYTU Ha rpaHUlle paHHero u
CcpeqHero roJoleHa.

KosmuecTBo uHAMBUAyaJbHBIX Iap CJIOEB B
WHTepBaJsie T1youH 9,6-15,1 M /1 Tpex HE3aBUCHUMBIX
nofcueToB coctaBuiio 4385, 4556 u 5063 npu uHTEp-
NOJIAMY HeJOCTAIIIMX YyacTell KepHOB. B To e BpemsA
6e3 MHTePHoJIALUN NOACUYETH cocTaBmuyu 3388, 3471
n 3861 map. I[loxgcuer cioeB B 3000-5000 emuHwu,
TakuM o0pa3oM, He COOTBETCTBYeT pe3ysbraraM “C
JaTUpOBaHUA.

[To-BuanMoOMYy, YKOpOUeHNe KepHOB CBA3aHO He
¢ pusnueckoy norepew, a ¢ yIJIOTHEHHEM ocafka. JTO
IIPOUCXOAUT U3-3a AedopMaluii AaBJIeHUA U TPeHUA Ha
pexylell KpOMKe U BAOJIb CTEHOK IIPOO0OTOOpHUKA, a
TaKkke co caBJiBaHMeM ocajika nopumHeM (Glew et al.,
2001).

CmpoeHue 6ape U yc/0GUA UX HAKOTUIEHUA.
MukpocTpoeHre BapB MeHseTCsA COIJIacHO Habuiofe-
HUAM 3avyulleHHOU MoBepxXHOCTU KepHOB. Huke 13,4
M BapBbl ToHKHe — 0,7 MM B cpeJHEM — COCTOAT: CBET-
JIBIF CJIOA COCTOMUT M3 TOHKOTrO IIPOCJIOS JUAaTOMOBBIX
(eHHATHBIX ¥ EHTPUYEeCKUX BUAOB) U 60Jiee TOJICTOro
KaJIbIIUTOBOr'O, TEMHBII CJION — OpraHOMUHEpPaJIbHBIN
JeTpur co cdepuueckMMM KOHKpeUMAMM NHpPHUTa
(bpambouamn). Breimie 13,4 M BapBbl IOCTENEHHO
yTojmanTcs, B cpegHeM Ao 1,85 MM, cTaHOBATCA
CJIOXHee IO CTPYKType. B cBeTJIBIX BeceHHe-JIeTHUX
CJIOAIX MPOCJION JUATOMUTA CTAHOBATCA TOJIIIE, COCTaB
IaHOupen — pasHooOpasHee, a KaJbldTa — TOHbIIE U
IIOpO BOBCe HcYe3arT. YacTo BCTpedaroTcs Maphl C
JByMsA JUaTOMOBBIMU WJIM IByMS KaJIbIIUTOBBIMU IIPO-
cJ10AMY, MO0 CMellaHHBIe AUAaTOMOBO-KaJIbLIUTOBBIE
cJIou. B TEMHBIX OCeHHe-3UMHUX IIPOCJIOAX COoAepxka-
HHe OpraHoreHHOI'o JeTPUT Bo3pacTaeT, a MHUHepaJb-
HOro — nagaer.

[ToBTOpHOE OCaxaeHNe KaJbI1Ta 3a OJUH Ce30H
— (pakTOp 3aBHIIEHNA NOACYETA TOAUYHBIX Tap 10 CpaB-
HEHUIO C PagyoyTrIepOAHBIM JaTHPOBaHUEM.

Boimre riryOuHel 9,6 M ocajok CTaHOBUTCA Mac-
CHBHBIM, COCTOSAINIMM B OCHOBHOM M3 MaHIMpeN qua-
TOMOBBIX BOAOpPOCTeN U MUKPOKPUCTALIINYECKOT0
KaJIbLIITa, C peJKUMU TOHKMMHU JIMH3aMH KPYNHOKpPH-
CTaJUIMYECKOro KasbluTa. PaBHOMEpHO BCTpevaroTcsA
KOHKpellu MNHUpUTa U PpacTUTeJIbHO-MUHepaIbHBIN
JeTpur.

TunuyHel DOpTpPeT 03epa, B KOTOPOM COXpaHsA-
10TCsA OMOreHHO-XeMOT'eHHble BapBhI — 3BTPOGHOE 03epo
C HU3KUM COOTHOIIEHHeM IUIOMaAu IOBEPXHOCTHU K
rjiybuHe U, N0 KpaliHell Mepe, Ce30HHBIMU OecKHcJIo-
POOHBIMM YyCJIOBUSAMU B runosiuMHuoHe (Zolitschka et
al., 2015). Mi3aMeHeHUEe CTPOEHUA CJIOEB Ha TJIyOUHE
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13,4 M 1 ucue3HOBeHNe BapB BhIlIe 9,6 M — UHAUKATOP
CMeHB! IaJIe0JIMMHOJIOTUYECKUX YCJIOBUM B BOHOEMeE.
Bo3MOXHO, 3TO cBA3aHO ¢ oOMejieHHeM O3epa BCJef-
CTBHE 3alloJIHEHHS O3epHOM KOTJIOBMHBI M IOBBIIIE-
HHUeM 0MONPOJyKTUBHOCTH.

5. 3akniouenue

B pesysibTaTe UCCIENOBAHUA PUTMHYHO-CJIO-
HMCTOM YacTU 0caJKoB 03. KacIiyis BEIABJIEHHI IBa OCHOB-
HBIX TUna Baps: 1) ToHkue (0,7 MM) paHHeroJoleHo-
Bble U 2) yTonménHsle (1,85 MM) cpeiHerooneHoOBHIE.
BrIsIBJIEHO, YTO BHYTPUCE30HHBIE KojiebaHUA co3[a-
BaJIM KaK OJIHY, TaK U ABE Maphl CJIOEB 32 OIUH TO/I.
OTO HpUBHECJIO HEOJHO3HAYHOCTh B MOJCUYETE TOOUY-
HBIX MMap, U MOCTPOEHHAsI BApBOXPOHOJIOTHS 3aBhIlIaeT
BO3PAcCT TOJIIY BapB OTHOCUTEJIBHO PAINOYTJIEPOIHOM
BO3pacTHOM Mofenu (3-5 Teic. IPOTUB 2,5 THIC. JIET).
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