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ABSTRACT. In the center of the East European Plain, lake sediments provide the most detailed and
high-resolution paleoarchives of the Late Pleistocene and Holocene periods. However, not all lake sed-
iments can be used to reliably reconstruct regional paleoclimate and landscape changes. Factors such
as the shape of the lake basin, the type of rocks beneath it, the number and flow of tributaries, and
the vegetation present all play a role in determining the rate and composition of sedimentation in lake
deposits, creating a unique record of the local environmental conditions. The Sarskoe Bog Basin has
promising potential for providing a high-resolution record of the Late Pleistocene period. The core
sample collected from the central part of the swamp met all expectations, but during the geophysical
study of the geological structure and search for the maximum depth of lake sediments, it was found that
the reference well was not in the most appropriate location. The first geophysical surveys conducted in
the bog have improved our understanding of the paleorelief of the basin and will allow us to choose a
location for the main well that is suitable for our research objectives.
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1. Introduction (accelerator mass spectrometry) were obtained for plant

macrofossils and total carbon content of organic com-
pounds in the lake loam and gittia layers. Geophysical
surveys were also conducted to obtain data on maxi-
mum sediment thicknesses, which led to the exclusion

The Sarskoye Bog, which is about 1.8 kilometers
by 2.5 kilometers, is located in a deep basin of 35 to
40 meters within the Borisoglebsk Upland. The relief

of this area was largely shaped by the glaciation that
occurred during the Moscow period. The main tribu-
tary to Lake Nero, the Sara River, originates from the
southern part of the bog.

The surface of the sphagnum swamp is slightly
convex and covered with sparse pine trees that grad-
ually disappear towards the edges. In the central part
of the swamp, there is a reference well called GAT-6A.
The previously obtained core, which was 19.35 meters
long, was extracted using Livingston’s manual lake pis-
ton drill. The samples were then studied using a variety
of analytical methods in the paleoarchive laboratory
at the Institute of Geography (IG RAS). These methods
included lithological analysis, magnetic susceptibility
measurement, and analysis of diatom species compo-
sition for a portion of the core. Dates from 14C AMS
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of further drilling at GAT-6A site and the search for a
new core extraction site.

2. Materials and methods

In order to study the geological structure of the
Sarsky swamp basin, an electrotomographic survey
was conducted using 48-channel electrical explora-
tion equipment, “SKALA 48K12”, manufactured by KB
Electrometry LLC in Novosibirsk. Four types of installa-
tions were used: three-electrode, symmetrical Wenner,
Schlumberger, and dipole-axial, in order to achieve
maximum depth resolution. The induced polarization
method was employed to identify any residual anom-
alies associated with secondary electrical currents. A
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step size of 5 meters between electrodes provided the
maximum reliable depth for the study, up to 70 meters.
The data collected was processed using two-dimen-
sional least squares inversion with a smoothing oper-
ator to enhance resolution and minimize contrast. As
a result, two radial profiles were created, covering the
lower portions of the northern and eastern slopes, inter-
secting at the location of GAT6a’s reference well in the
center of the basin. The submeridian profile measured
1,075 meters in length, while the sublatitudinal profile
measured 955 meters.

3. Results and discussion

The conducted electrotomographic study
revealed several electrophysical facies. Facies 1: A
surface layer with a constant thickness of 5-9 meters
and a high average electrical resistivity (ER) of 100-
250 ohm-meters, up to 400-500 ohm-meters. The high
parameter of the ER is due to the low mineralization of
the water in the near-surface decompressed peat. The
facies tickness correlates well with the water-peat lay-
ers uncovered in the exploration wells GAT1-5, 7, and
reference well GAT-6A.

At the edge of the modern swamp, facies 1 tran-
sitions into second high-resistance facies 2, with simi-
lar average ER values of 100-200 ohm-meters and up
to 300-ohm meters on the eastern side, and 100-300
ohm-meter and up to 550-ohm meter on the northern
side. Preliminary data suggest that high ER values in
facies 2 may be associated with the sand composition
and low moisture content of glacial and glacio-fluvial
deposits forming the basin sides. The near-surface thin
and low-resistance facies 3, with a thickness of no more
than 4 meters and ER values between 40 and 60 Ohm-
meters, is confined exclusively to the lower parts of
the slopes above the edge of the modern swamp, and
is associated with the layer of the loamy sedimentary
deposits.

The second and main low-resistance facies, 4,
(with values ranging from 10 to 20 Ohm-meter, and up
to 30 Ohm-meter) performs the topography of the basin
floor, and is represented by a solid layer with an aver-
age thickness of 15 to 20 meters, with separate depres-
sion in the northern and eastern parts of the swamp (up
to 35 to 40 meters and 40 to 45 meters, respectively).

Based on the analysis of core material from the
GAT-6A reference well, the main low resistance facies 4
is associated with a thick layer of horizontally stratified
lake sediments, consisting of loams and gittia with high
mineral content, which account for their good electri-
cal conductivity. The high-amplitude (15-35 m) wavy
bottom of the lake sediments (facies 4) is preliminary
associated with the primary glacial topography, which
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has caused the complex shape of the basin. The lower
facies 5, which forms the bottom of the basin, has a
resistivity range from 40 to 120 Ohm-meters, which
corresponds to indicators of deep-lying glacial depos-
its, measured earlier on the Borisoglebskaya Upland
(Valdai Periglacial Guidebook, 2023).

4. Conclusions

The geomorphological characteristics of the
Sarsky Bog basin, including its small size (7.5-7.7
square kilometers) and the limited catchment area,
contributed to the directional and cyclic sedimentation
process. This process was limited only by the slope,
Aeolian (wind-blown) and organogenic (from living
organisms) sources of sedimentary material.

Layered variations in the carbon content of
organic compounds, carbonates and sandy mineral
fractions reveal the local conditions that influenced the
activation and attenuation of slope erosion, Aeolian
sediment intake, and bioproductivity dynamics in the
Late Pleistocene period during the late Valdai time.
Thanks to the geophysical surveys and radiocarbon
dating conducted, it has been determined that the loca-
tion of GAT-6A reference well does not correspond to
the areas with the highest sedimentation thickness in
the basin. This will allow us to choose the best loca-
tion for extracting cores with a paleo-archive for the
Late Pleistocene period, not just for the Last Glacial
Maximum and the Late Glacial.

The maximum sedimentation rates detected
reach 60 meters and are focused in the central parts of
the profiles. This is consistent with the periphery of the
swamp rather than the center, where the glacial depos-
its lie at a depth of only 30 meters.

Acknowledgements

The work was funded by the RSCF (Russian
Science Foundation) project No. 23-77-10063, entitled
“Reconstruction of natural events based on high-resolu-
tion sedimentation paleoarchives from the center of the
East European plain over the past 25 thousand years.”

Conflict of interest
The authors declare no conflict of interest.

References

Valdai Periglacial Field Symposium Guidebook, 27-30
August. 2023. In: Garankina E., Konstantinov E., Lobkov V.,
Makeev A., Panin A., Shorkunov I. (Eds.), Moscow: IG RAS.



Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi
Limnology and Freshwater Biology 2024 (4): 733-736 DOI:10.31951/2658-3518-2024-A-4-733 lManeonum+onozus CesepHoli Egpasuux

KpaTtkoe coobuienune

NMepcneKTUBbI U3yueHun naneoapxuea [ IMNOLOGY
03epHbIX OTAOXKeHHH Capckoro 6onoTa FRESETWATER.

BIOLOGY

M

3axapos A.JI.'*, I'apankuHa E.B.2, KoncrantuHoB E.A.!, PynuHckas A.N.},
[MlopkyHoB U.I'.}, FOpuenko A.IL.!, IllyxBoctos P.C.12

T Hncmumym I'eoepaguu PAH, CmapomoHemHwlii nepeysiok 29c4, Mockaea, 119017, Poccus;
2MTY um. M.B. JlomoHocoga, JlenuHckue copst 1, Mockea, 119991, Poccusa

AHHOTALIUA. B nentpe BocrouHo-EBpormeiickoii paBHUHB HanboJjiee IOAPOOHBIMU ceJUMeHTANOH-
HBIMH ITaJIE0APXUBAMU MO3/JHETO IJIEUCTOIIEHA U TOJIONeHA C BRICOKMM BpeMEHHBIM pa3penieHrueM sBJIsA-
I0TCA 03€pHO-00JIOTHBIE OTJIOXeHMA. OAHAKO [ajIeKO He BCe KOJIOHKU O3€PHBIX 0CaKOB MOTYT CJIyXUTh
OCHOBOU JIJIs1 HAIEXKHBIX PErMOHAJIbHBIX MAJIEOKJIMMATUYECKUX U NaJIe0JJaHAMA(THRIX PEKOHCTPYKITUM.
Komb6urHaIus J0KaJbHBIX (PAKTOPOB OCAAKOHAKOIJIEHWA, TAKUX KaK MOPGOJIOTH 03€PHOU TeNpPeCCUN
(nmomazms, hopMa U MPOIeCCHl, TPOTEKABIINE HA BOJOCOOPHOM OaccelHe) COCTaB M CBOMCTBA MOJICTH-
JIaIUX MOPOJ, YUCJIO IPUTOKOB U MX BOJHOCTD, TUIl PACTUTEJIBHOCTU — ABJIAITCA HEOThEeMJIEMBIMU
IepeMeHHBIMU B M3MEHYMBOCTH COCTABA U TEMIIOB OCAJIKOHAKOIJIEHUs O3EPHBIX OTJIOXKEHUHN U B (Op-
MUPOBAHUM YHUKAJIbHOM 3aMMCU JIOKAJIBHBIX YCJIOBUM KOHKPETHOU KOTJIOBUHBL KoTioBuHa Capckoro
00J10Ta ABJIAETCA MEPCIEKTUBHON [JIA MOJIyYeHUs Majle0apXyUBa MO3AHEr0 HEOIJIEMCTOIIEHA BBICOKOTO
paspeieHus. [IoTy4eHHbIN paHee KePH U3 [eHTPAJIbHOU YaCTH KOTJIOBUHBI OBLIT M3yYeH U COOTBETCTBO-
BaJI BceM oXxupaHuAM. OgHaKo npu reopusnyecKux UCCIeJOBAHUAX Te0JIOrMYeCKOro CTpOeHusa ocai-
KOB KOTJIOBUHBI M MMOMCKE MAaKCHUMAaJIbHBIX MOI[HOCTEH O3EPHBIX OTJIOXKEHUH, BBIICHUJIOCH, YTO OIOP-
Has CKBaXXMHa 3aJI0keHa He B caMOM yAauHoM MecTe. [lepBrie reopusnueckrie npoduiy, NojyueHHbIe
Ha uccjaegyeMoM 00JIOTe, YTOUHWJIM Hallle IpejfcTaBjieHHe O majeopejbede KOTJIOBUHBI 1M IO3BOJIAT
BBIOpATh MECTO JIJIsI OypeHUsI OCHOBHOW CKBaXXHHbBI COOTBETCTBYIOIIEE IIEJIAM KCCJIeJOBAHUS.

Kitioueawie ciiosa: paanoyriiepogHoe qatupoBaHue, BHCKTPOTOMOFpa('I)I/I‘IeCKI/Ie nuccjiejoBaHusA, O3€pHbIE
OTJIOXKEHMNA, HeOHJ’IeﬁCTOLIeH
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1. Beepenue JluBuHrcroHa. IIpoOsl n3ydeHb HaOOpPOM aHaJIUTHYe-

CKHX METOOB B JJabOpaTOpuM NajieoapXuBOB IPUPOL-
HoU cpeanl UI' PAH: cepusi INTOJIOTUYECKUX METO/IOB,
MarHuTHas BOCIPUUMYMBOCTb, BUJOBOM COCTaB [ua-
TOMOBBIX BOJIOPOCJIel JI YacTu KOJIOHKU. [TosydueHbl
natel *C AMS B unTepBasie 7-19.14 M no pacTuTeIb-
HBIM MakpooCTaTKaM Mxa U o0memy yriepomy opra-
HUYeCKUX COeJUHEHUI BMeIalIuX CJI0eB 03epHOr0
CyTJIMHKA U TUTTUAU. J{JIA NOJIyYyeHUA JAHHBIX O Mak-
CHMAaJIbHBIX MOIHOCTAX O3€PHBIX OTJIOKEHUH BBINOJI-
HeHbl reodusnyeckre paboTHl, pe3yJbTaT KOTOPHIX
HCKJIIOUWJI JlajibHellee OypeHue ckBaxXuHbel GAT-6A
U TpUBeJ K IOMCKYy HOBOrO MecTa AJI U3BJIEYEHUA

Capckoe 6osioto (1.8 kM Ha 2.5 KM) pacmoJio-
’)KeHO B KOTJIOBHMHe IuyOmHOn 35-40 M B mpepesax
Bopuicorsie6¢ckoil BO3BHIIIEHHOCTU, peJjibed KOTOPOM
B 3HAuWTeJIbHOU cTenmeHNM CcHOPMUPOBAH MOCKOB-
CKUM oJiefleHeHHeM. B 1oxHOI uacTtu 6ojioTa OepeT
Havaso peka Capa — rJIaBHBIM NpPUTOK o3epa Hepo.
[ToBepxHOCTH c(HarHOBOro BepX0BOIro 60JI0Ta CJIa00BHI-
MyKJIas, MOKPHITasA peAKUMH COCHaMU, MCYe3alIuMu
k nepudepun. B nieHTpasibHON yacTy 6010Ta 3aJI0KeHa
omopHasa ckBaxkrHa GAT-6A.

[TomyyeHHBI1 paHee KepH, [JIuHONH 19.35
M, IOAHAT PYYHBIM O3€PHBIM IIOpPUIHEBHIM OypoM

KepHa.
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2. MaTepuanbl M METOADI

B mesiax ycTaHOBJIEHUA Ie0JIOTMYeCcKOro CTpo-
eHUs OOpPTOB M AHUINA KOTJIOBUHBI Capckoro 6osoTa
[IpOBeZIeHO 3JieKTpoToMorpaduieckoe HcciieJoBaHNe
C TIoMoIIbI0 48-KaHaIbHOH 3J1eKTpopa3BeJOYHO amnma-
parypul «CKAJIA 48K12» (OO0 «Kb DyiekTpomeTpun»,
r. HoBocubupck). Bt BEIOpaHbI YeThIpe YCTAHOBKU:
TPEX3JIeKTpOAHas MJiA JOCTHXEeHUS MaKCHMaJlbHON
IJIyOMHBl 30HAUPOBAaHUA, a TakKXe CHUMMeTpuYHasd
Bennepa, [IlntomOepxe U QUIOJIBHO-OCEBAas [JI NOBHI-
HIeHUs1 pa3pemiaiiell CocCOOHOCTU B BepXHEW 4acTu
paspe3sa. /114 BbIABJIEHUS OCTATOYHBIX aHOMaJIUH, CBS-
3aHHBIX CO BTOPHUYHBIMHM D3JIEKTPUYECKHMHU TOKaMH,
MIpUMEeHAJICS MeTOJ| BbI3BaHHOM mnosiApusanuu. [lar
MeXx[Iy dJIeKTpoJaMu 5 M obecreunBaj MaKCHMaJlb-
HyI0 [OCTOBEpHyI0 TIJIyOMHHOCTb MHCCJIE[JOBAaHUA MO
70 m. IlosyuyeHHble AaHHBIe ObLIM OOpabOTaHBI ABY-
MepHOU HWHBepcuel Mo MEeTOAYy HauMeHbIINX KBajpa-
TOB C MCIOJIb30BaHHEM CIJIaXUBaIOIlero olneparopa
U JONOJHUTEJIbHONM MHHMMM3allell KOHTPACTHOCTH.
B pesysibTaTe MOCTPOEHH! ABa paAuaibHBIX Npoduss,
OXBaTHIBAIOIIMe HIXHUE 4YacTH CeBepHOIO M BOCTOY-
HOT'O CKJIOHOB U IepeceKaloluxcs B palioHe OMOPHOM
ckBaxuHb GAT6a B IleHTpaJbHOI YacTU KOTJIOBUHBL
[IpoTsax€HHOCTh  cyOMepuAMAHAJIBHOTO  IpoduiA
cocrasuiaa 1075, cybmnpoTHOro — 955 m.

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

[IpoBegéHHOE 3JIeKTpOTOMOrpadrieckoe ucce-
JoBaHMe BBIABUJIO PsAf dJeKTpodusnveckux darui.
daryis 1: MOBepXHOCTHBIH CJION MOCTOSTHHOM MOIITHOCTHU
5-9 M ¢ BBICOKMMH CpeJHUMH IOKa3aTesAMH yelb-
HOIo 3JieKTpuueckoro comnpotusiienusa (¥Y2C) — 100-
250 Om*M, 1o 400-500 Om*M. BeICOKMe MOKa3aTesiu
VYOC obycJioByieHBl KpailHe HHU3KOM MHHepajusaluein
BOJbl B IIPUIIOBEPXHOCTHHIX Pa3yIJIOTHEHHHIX Topdax,
MOIIHOCTh (ali¥l XOPOLIO KOppesupyeT C MOIIHO-
CThI0 BOJIHO-TOP(MSHOI TOJIIIM, BCKPBHITON B pa3Beioy-
HBIX ckBaxuHax GAT1-5, 7 u onopHoil — GAT-6A. ¥V
Kpas coBpeMeHHOro ypesa 60ji0Ta IpUIIOBepXHOCTHAA
danus 1 3amerntaercs (U NOACTUIIAETCS) BTOPOU BBICO-
KOOMHOU ¢anueii 2 ¢ 6JIU3KMMHU CPeJHUMU TIoKa3aTe-
aavu YIC: 100-200 Om*Mm, 0 300 OM*M Ha BOCTOYHOM
6opty u 100-300 OM*M, 10 550 OM*M — Ha CEBEPHOM.
Bricokune nokasartenu YOC ¢auuu 2 npeaBapuUTesbHO
CBsA3aHBI C [TeCYaHBIM COCTAaBOM U HU3KOH BJIAXXHOCTBIO
JIEAHVKOBBIX M BOAHOJIEAHUKOBBIX OTJIOXeHHUii, Qop-
Mupylomux 6OopTa KOTJIOBUHBL. IlpunoBepxHOcTHaA
MaJOMOII[HasA HU3KOOMHas (auusa 3 MOIIHOCTBIO He
6oJsiee 4 M c nokazatesaMu YOC 40-60 Om*M mpuy-
poYeHa HCKJII0UUTEJIbHO K HIDKHUM 4YacTAM CKJIOHOB
BhIIIIe ype3a cOBpeMeHHOro 60Ji0Ta U CBsf3aHa C TOJI-
el CKJIOHOBBIX CYTJIMHUCTBIX OTJIOXeHuW. BTopas u
ocHOBHasA HuszkoomHas ¢arusa 4 (10-20 Om*Mm, g0 30
OM*M) BBINOJIHAET HEPOBHOCTU [JHUINA KOTJIOBUHBEI U
npe/CcTaBjeHa CIUJIOMIHOM JIMH30M CpeJHel MOIIHO-
cThi0 15-20 M ¢ OTAEJBHBIMU INEpeyryiyojJeHusAMUu B
ceBepHol (1o 35-40 m) u BocTouHOM vactu (go 40-45
M) coBpeMeHHoro 6oJioTa. Ha ocHoBaHuu aHain3a Kep-
HOBOT'O MarepuaJsia OIIOpHOM cKBaxXHBI GAT-6A 0CHOB-
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HasA HU3KOOMHasA ¢auusa 4 cBA3aHa ¢ MOIIHON ToJIIel
FOPU30HTAJIbHO-CJIONCTEIX O3EPHBIX OTJIOXKEHUI: CyT-
JINHKOB U T'MTTHUM C BBICOKOM MHHepajmu3aiueii, ooy-
CJIaBJIMBAIOIIMX WX XOPOUIYI0 3JI€KTPOIPOBOJHOCTE.
BricokoammuryaHas (15-35 M) BoJiHMCTasA MOJOIIBA
03€pHBIX ocafkoB (pauus 4) npegBapuTesIbHO CBA3aHa
C TepBUYHON JIeJHUKOBOHN Tomorpadueii, o0ycIOBUB-
el cJIoXxHy0 GopMy KOTJIOBUHBL. HuxHAA dauusa 5,
dopmMupylomas gHUIlEe KOTJIOBHHBEL, MMeeT Auana3oH
¥3C ot 40 o 120 OM*M, YTO COOTBETCTBYyeT IOKa3a-
TeJIAM IJIyOOKO 3ajieralolfyx jJeJHUKOBBIX OTJIOXKEHUH,
HM3MepeHHBIM paHee Ha BopucorsieGcKoii BO3BHIIEHHO-
ctu (Valdai Periglacial Guidebook, 2023).

4. 3aKknloueHue

I'eomop@oJsiornyeckas aBTOHOMHOCTb U Majad
wiomanb Bomocbopa (7.5-7.7 kM%) KOTJIOBUHBI
Capckoro 00j10Ta CriocOOCTBOBAJIM HaIpaBJICHHOMY U
[UKJINYHOMY CeJUMEHTOreHe3y, OrpaHUYeHHOMY JIUIIb
CKJIOHOBBIMY, 30JIOBEIMH W OpraHOTeHHBIMU in situ
HCTOYHUKAMU OCaAoYyHOro Marepuana. IlocyioiiHble
Bapualyy IokasaTeJiell coepXaHUA yrijiepoda opra-
HUYeCKUX COoeJUHeHHul, kapOOHaTOB, a TakXe KpYII-
HOMNBLUIEBATOW U TecyaHbIX (pakuuil MHUHepasbHOU
Macchl BCKpPBIBAIOT JIOKAJIbHbIE YCJIOBUSA aKTUBU3ALAU U
3aTyXaHMA CKJIOHOBOH 5pO3UH B KOTJIOBHHE, 50JI0BOTO
IIOCTYILJIGHUA BellleCTBA W AWHAMUKU OHONPOIYKTHB-
HOCTH ITajieoo3epa B MO3AHEM Bajijae.

bnarogaps  mpoBefjeHHBIM  reo@u3nNYecKUM
HCCJIEIOBAaHUAM M IIOJIyYeHHBIM paAuOyIJIepPOJHBIM
JaTHpPOBKaM BBIACHUJIOCh, YTO pacHoJIoXeHue CKBa-
*kMHBl GAT-6A He COOTBETCTByeT CaMbIM OOJIBLINM
MOIITHOCTAM 3all0JIHeHUA KOTJIOBUHBI, YTO IIO3BOJIUT B
OyaylieM [IpaBUJIbHO BHIOpAaTh MECTO JJI U3BJIeUeHU:A
KepHa C IajJle0apXHMBOM Ha BecChb IO3QHUI HeoIUIeH-
CTOIleH, a He TOJIbKO Ha MaKCUMyM OJie[lecHeHus u
nosfHesleAHNKOBbe. OOHapyXeHHBle MaKCUMaJbHble
MOIITHOCTH AOCTUraioT 60 MeTpoB M NpPUYypPOUYEHHI K
I[EHTpaJIbHBIM 4acTAM Npoduseii, 4TO COOTBETCTBYeT
ckopee nepudepun 00J10Ta, a He IIeHTPY, Iie KPOBJA
JIe[JTHUKOBHIX OTJIOXKEHHUI 3ajieraeT Ha IJIyOuHe BCero
auib 30 MeTpoB.
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