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Anomalous bottom topography of a small lake in the Larsemann Hills Oasis (East Antarctica)
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Summary

Results of studying the bottom relief of a unique small reservoir (lake) located in the south of the Broknes
peninsula, the oasis of the Larsemann Hills (East Antarctica) are presented. The first reliable depth measure-
ments carried out in January 2022 demonstrated that within the shallow basin of the lake (average depth of
1 m or less) there are four narrow depressions (canyons) with a width of 5.5 m or less and a depth reaching
27.7 m. Such a character of bottom relief has not been found before in any of the more than 150 known lakes
of this oasis. To study this phenomenon, we performed fieldwork including hydrological observations, mea-
surements of water temperature and mineralization at different horizons, high-precision bathymetric survey,
and the underwater photography together with geological and geophysical investigations of the lake bank
slope. A working hypothesis explaining the origin of such unusual bottom relief suggests a version of frost
cracking that propagates along the fracture zone in the bedrock followed by the formation of cryoeluvium
and the removal fine-grained particles (suffusion).
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Jlapceman.

B pe3ynbrate nonesbix pabot 2021/22 r. B oa3umce Xonmbl JlapcemaHH (BoctouHaa AHTapKTuga) onmncaH
Masiblii BOOOEM C YHUKaNbHbIMY ANA AAaHHOTO permoHa MopdomeTpruyecknmy xapakrepuctmkamu. Mpu
pa3mepax 143 X 53 m n cpegHeit rnybuHe Gonbluell YacTu KOTNIOBMHbI OKOSIO 1 M B €ro KOTNOBUHe pas-
BWTbI YeTbIpe y3KMX BMagUHbI, LWIMPKHA KOTOPbIX He NpeBblwaeT 5,5 M, a rnybuHa pgocturaet 27,7 m. MNpu-
BefleHbl pe3ynbTaTbl MMAPONOrMyecknx paboT Ha 3ToM o3epe, reonoro-reodumsnyeckoro obcnefoBaHmA
€ro KOT/IOBUHbI, @ TakXe npeaBapuTenbHasa rmnoTesa o MmexaHu3me ero GopmrpoBaHus.

BBenenne

B oazuce Xonamel JlapceMaHH U3BEeCTHO Oojee
150 mpecHbix 03¢ép. Hauboiiee cucteMaTuuyeckoe nx
oITcaHue, BKJIIoYaloliee B cebss OCHOBHBIE MOP(O-
METPUUYECKHE XapaKTepUCTUKH, IIPUBEICHO B ATJIa-
ce, COCTaBJIEHHOM IO pe3yJbTaTaM paboT ABCTpa-
JIMICKOI aHTapKTu4yeckon akcneauuun (Gillieson

et al., 1990). bonee nonpoOHbIE CBEIEHUS O CTPO-
€HUU Y TUIPOJOTUUYECKOM peKUMe HEKOTOPBIX U3
3TUX 03€p U3JIOXKEHBI B MaTepraiax COBPEMEHHbBIX
uccienoBanuii. K HacrosieMy BpeMeHU JOCTaTOY-
HO TMOJIHO M3y4eHBbI 03¢épa m-oBa bpokHec. UmeHHO
B 3TOI YacTM 0a3rca U3BECTHBI HauboJiee KPYITHbIC
U r1ydokue BomoéMbI: o3epo IIporpecc (HanboIb-
11ast IPUBOAMMAsI B ITyOIMKALIUSAX ILIOIIAb BOTHOM
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Puc. 1. O61mas xapaktepucTuka o3epa Konbckoe:

a — cxeMa pacrnoyiokeHusT (0pToGOTOIUIaH IO JaHHBIM a3podoToCchEéMKM ¢ mpuMeHeHreM BITJIA, BeimonHeHHOM 6 heBpas

2020 1.); 6 — B ¢ 3amaja; 6 — BUJI C ceBepa
Fig. 1. General characteristics of the Kolskoe Lake:

a — location scheme (ortophoto on the data of the aerial survey with UAV performed on 6th February, 2020); 6 — view from the

west; ¢ — view form the north

noBepxHocTH — 160 ThIC. M2 (Shevnina, Kourzeneva,
2017) ¢ makcuManbHoOU Tnyounoit 42 m (Ilpsxu-
Ha u ap., 2020); ozepo CkaHapeTT (TIOIIaAb BOJI-
HOI1 moBepxHOCTH — 157,9 ThIC. M2, MaKCUMaJIbHAs
ryouHa — 17,6 m (boponuna u ap., 2019); o3epo
Bonnep, pacnojioxxeHHOEe Ha TpaHUIlEe oa3uca U
JIGIHUKOBOTO KymoJia (TIo1aab BOJHOMN MOBEPX-
HocTU — 194,9 Teic. M2, MaKcUMalbHas [IyOuHA —
45 m) (Boronina et al., 2021). I'mybrHa ocTaabHBIX 03€p
oasuca He npeBbliiaeT 9 M (ApramoHoBa M 1p., 2019).

CornacHo oIny0JMKOBAaHHBIM JaHHBIM, 0OIIIast
yepTa sl BceX BOTOEMOB oa3uca — ciabopacuJie-
HEHHBIN XapaKTep MoABOAHOro penbeda. daxke B
caMBbIX TTTyOOKUX 03€pax OTCYTCTBYIOT 3HAUUTEIbHBIC
YKJIOHBI U JIOKAJIbHBIC Meperaabl OTMETOK JHA: 3TO
IMOKAa3bIBAIOT ACTalbHbIE 0ATUMETPUICCKUE CXEMBI
(boponuHna u ap., 2019) unu, npu UX OTCYTCTBUHU,
PEKOTHOCLMPOBOYHBIE MPOGUIN TIyOUH, TIpUBe-
néunble B Atnace (Gillieson et al., 1990). ITpunum-
MMUaJIbHO MHOM ITOABOIHbBIN pefibed omnrcaH aBTopa-

MM B IIpoliecce Ce30HHBIX padboT 67-i1 Poccuiickoii
aHTapKTuueckoit akcneauuuu (PAD, 2021/22 1.)
npu u3ydeHuu maioro ozepa LH-54 — nymepanus
cormacHo Atiacy (Gillieson et al., 1990) B 10XxHOI#
yactu 11-oBa bpokHec. IlepBbie pe3ynbTaThl AeTallb-
HBIX TUAPOJOTUYECKUX PabOT, BHIIIOJHEHHBIX Ha
3TOM BOJOEME, MPUBOASITCS B HACTOSIIIEH CTaThe.
ITockonbKy Ha ToTmorpaduyecKux Kaprax paiioHa
paboT opulLIMaTbHOE Ha3BaHUE Y 00bEKTa UCCICH0-
BaHUSI OTCYTCTBYET, aBTOPHI UCITOJIB3YIOT ISl HETO B
cTatbe pabouee Ha3BaHMe «03epo Konbckoe».

03epo Koavckoe BBITSIHYTO C IoTa Ha ceBep U
PACIIOJOXEHO B MOJOroM KOTJIOBUHE, pPa3BUTOM
Ha OCTaHIIOBOU BO3BBINIEHHOCTU B KPAEBOU 4acTu
oasuca, Helajeko OT moJieBoil 6a3nl IIporpecc-1
(puc. 1, a, 6). Ilo taHHBIM a3pO(GOTOCHEMKU, BhI-
MOJHEHHON aBTOpaMM MPU MOMOIIU OECIUIOT-
HOTIO JIETaTeJIbHOTO amrmapara B ce30H 65-if PAD,
MakKcuMabHas JIuHa o3epa — 143 M, MakcuMalb-
Hag mupUHa — 53 M; nuolaab o3epa OlLeHUBAaEeT-
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cs1 B 4385 M2. HanBoaHas 4yacTb 036pHOI KOTJIOBU-
HEI B JIETHEE BpeMs IPEUMYIIeCTBEHHO CBOOOIHA
OT CHEXHOTO MOKPOBAa; UCKIIOUEHNE COCTABIISIET
MHOTOJICTHUI CHEXXHUK B I0XKHOM YaCTH BOIOEMA.
03epo OTHOCUTCS K IEPUOANICCKHA CTOYHOMY; pa3-
Ipy3Ka BOIHBIX MacC IMPOMCXOAUT B JICTHUI IIEPUOT
10 JIOIIHE, PAaCIOJIOXEHHOM K ceBepy OT Oepero-
Boi1 muHMM (cM. puc. 1, ). ['maponornyeckue pado-
THl Ha 03. KoJibckoe B ce30H 67-i1 PAD BhIIIOIHS -
JINCh B paMKaX MHOTOJIETHE HayYHO-IIPUKIATHON
IIporpaMMBI MU3YYeHUSI BOOTHBIX 00BEKTOB 0a3Mmca,
Hayatoii B 2017 r. OcHOBHBIC 3ama4d UCCIIEmOBa-
HUI — OaTuMeTpuuecKasli CbéMKa 1M HaAOJII0AeHUS
3a TUApPOJOruIecKuM pexumom. [lepBrie pexkor-
HOCIIMPOBOYHBIE pabOTHI IIOKA3aI HeXapaKTepHEIE
YepThl ITOIBOIHOTO pelibeda BogoEMa, IIOITOMY
TUTaH paboT OBIT JOIOJIHEH MOABOTHON (POTOCHEM-
KO 1 T€0JI0T0-Teo(pU3NIeCKMMHI paboTaMH B IIpe-
neaax 0eperoBoro CKJIoHa.

MeTtoauka ucciieI0BaHui

Teodesuueckoe obecneuenue Bcex BUIOB padoT,
B TOM 4YHCJIe OIlpeaeieHre aOCOMIOTHBIX IIAHOBO-
BBICOTHBIX KOOPIMHAT ILUIOIIAIOK BOIOMEPHBIX I10-
CTOB ¥ MO3UIIMOHUPOBAHKUE TOYEK IIPOMEPOB IIIy-
O1H, BBIIIOJIHSJIOCH IIPU IIOMOIIN BBICOKOTOIHOTO
DGPS-nmpunémunka EFT. CpegHsiss TOYHOCTE OTIpe-
JeJIeHNS TIAHOBBIX KOOPAWHAT COCTaBWIa £6 MM,
BBICOTHBIX — 3 MM.

bamumempuueckyro coémky 03. Konbckoe Benu
¢ HaoyBHOI BECeNbHOI JIoOKKM. B 3aBucMMOCTH OT
[JIyOMHBI BOTOEMa B TOUKE M3MEPCHUSI IPUMEHSUII
OIIMH U3 ABYX MeTOomoB. Eciu riryOuHa He IpeBhIIa-
J1a 2 M, TO IJIAHOBO-BBICOTHBIE KOOPIMHATHI TOUECK
MHA HaXOIWIM IIyTEM HEIOCPEICTBEHHON yCTaHOB-
ku DGPS-nmpnéMunka Ha Bexe Ha THO KOTJIOBUHEI.
IIpu TakoM criocobe rpomMepa nepBUYHON UHPOP-
MalMel CIIyKIIM KOOPIMHATHL (B TOM YHCIe adco-
JIIOTHAsI BBICOTA HAIl YPOBHEM MOPST) TOUKHU ITOIBO -
HOI KOTJIOBUHEL 17151 IepecyéTa 3TOi BeIMYMHbBI B
IyOMHY O3epa MCHOJIb30BaIld JaHHBEIE 00 YpOBHE
BOIHOI ITOBEPXHOCTH HA MOMEHT ChéMKHU U abCo-
JIIOTHBIE KOOPAMHATHEI BOgJOMepHOro nocra. Heco-
MHEHHOE IIPEUMYIIIECTBO TAKOI'O METOIa — BBICOKASI
TOYHOCTh HAOJIIOMEeHUI, o0ecrieynBaeMasi reone3n-
YeCKHUM KJIaCCOM HMCIIOJIb3yeMoii armapaTypsl. Ha
OCTaJIbHBIX YYaCTKaX aKBaTOPUHU TJTyOUHY U3MEPSLIIN
IIPY TIOMOIIM PYIHOTO JIOTa, a IJIaHOBBIE KOOPIM-

HaThl TOYEK MPOMEPOB Takxke ¢ momolbio DGPS-
MpUEMHIKA, ITIOMEIIaeMOI0 HaJl BOTHOM ITOBEPXHO-
cThl0. Bo BpeMs BhITTOTHEHUS pabOT OOJIbIIIAST YaCTh
o3epa ObL1a MOKPbITA JBIOM, HEAOCTATOUHO Kpemn-
KMM J1JIs1 6€30MacHOTO Melero Bbixoaa, Mo3TOMY
paboThI C IOJKU COMPOBOXIATUCH UCKYCCTBEHHBIM
pas3pylieHreM JIEISTHOIO MOKPOBa BPYYHYIO.
1100600y pomo- u eudeocsémky BeU ¢ MOMO-
1mbio noaBoaHoro annapara Gladius Mini, ocHa-
meHHoro 4K-kamMepoii 1 MOo3BOJISIONIEro MoJIyJaTh
CHUMKHM ¢ paszpeuieHreM a0 12 Mn. EcrecTBeHHbIE
OrpaHMYCHUSI paauyca OeiiCTBUS IpoHa — IJIMHA
KabeJisl, COeIUHSIIOIIETO €ro ¢ HaABOAHBIM MYJbTOM
yIIpaBJeHUs, a TAaKXKe YCIOBUS OCBEILEHUsI: HECMO-
TPsI Ha HAJIMYKE BCTPOSHHOT'O OCBETUTEILHOTO TIPU-
0opa, Ha 0OJBIINX TJIYOMHAX €ro MOILIHOCTb HEJ0-
CTAaTOYHA JIJTSI TTOJIy9eHUST YETKOM KapTUHBI.
Habawodenus 3a eudposocuueckum pexnscumom
03. Kosbckoe npenycMaTpuBaJIy MOHUTOPUHT YPOB-
HSI BOABI HA BpeMEHHOM BOJOMEPHOM ITOCTY CBali-
HOTO THUIIA, a TaKXKe U3MEPEHUs paclipeaeaeHust
TeMITepaTypbl 1 MUHEpaIM3aluu 110 Tayoune. s
MoCaAenyIILINX JabopaTOPHBIX UCCAeN0BaHUN BO
BriaauHax I u I1 (puc. 2, a) yepe3 Kaxnabie 3 M T1you-
HbI TaK>XKe OTOMpaau mpookl Boabl. M3mepeHus: mu-
HepaiM3allli ¥ TeMIIepaTyphl BHIIIOJIHEHBI Ha ABYX
BEpPTUKAJISIX, PACIIONOKEeHHbIX BO BiaguHax I u II.
Pa6otbr npoBoaunu ¢ gonku. [TpoObl BOIbI MOTHU-
MaJli ¢ TOPU3OHTOB 0ATOMETPOM-OYTHIJIKOM, a HE00-
XOIVIMBIE TTapaMeTPhl OIIPEAEISIIIA MYJIBTUMOHUTO-
pom Ultrapen PT1. TouHocTh mpubopa cocTapisieT
£0,1°C u £1% oT nokazaHuii MUHePAIU3aLUL.
MowHocms puixablXx 0mMA0dCeHUl, PA3BUTHIX B
KoTjoBuHe 03. KoJibckoe, onpenensaach B Mpo-
1iecce reopagapHoil CbEMKHU ¢ TTOMOLIBIO Freopaaapa
Zond 12e ¢ anteHHbIM 010KOM 500 MT'11; miaHoBo-
BBICOTHOE MO3ULIMOHUPOBAHUE CETU HAOII0AeHUI
00ecrneynBaoch COBMECTHBIM TTPUMEHEHUEM OJ10-
meTpa reopagapa u DGPS-npuémuuka EFT. CeTtbio
reousnyeckux npoduieit Obuia MOKPbITA BCS HAll-
BOJHAs 4aCTh 03EPHOU KOTJIOBUHBI. 151 yBepeH-
HOTO OIpeae/ieHUs KPOBIU MaparHeicoB, eciau 3TO
MO3BOJISLT pejibed, MPodUIn 3aKaHUYMBAIU Ha Bbl-
X0JIaX KOPEHHBIX ITOpoa. JOoIOJHUTEILHO B IBYX
TOYKax, rae Mo JaHHBIM reopaguoaoKaly MOII-
HOCTb PBIXJIBIX OTJIOXKEHMIA OblTa MUHUMAJIbHOM,
OBbUIM IIPOIAEHBI 3aBEPOYHBIE ITYP(PHI.
T'eopaduonokauyuonnvle daHHble 0OpadATHIBAIU 110
CTaHAAPTHOMY aJIrOPUTMY, MpeayCcMaTpUBaIOLIEMY:
MepBUYHYIO OLIEHKY KayecTBa MaTepuasa; BbIOOp

-379 -



Mopckue, peuHble u 03épHble 1b0bl

76°24'9" 76°2412" B. O. 76°24'9" 76°2412" B. 4.

3 ;
¢ 3
B Q
? o
N N
3
© ©
B ©
N L
N N
o) N
© o]
©
»

Puc. 2. Crpoenue KoTaoBuHbI o3epa Koabckoe:

a — GatuMeTpuyeckas cxeMa (IIpy BBICOTHOIM OTMETKE BOIHOM MmoBepXHOCTH 87,86 M Haf yp. Mopst): I — n300aThl, M; 2 — TOYKU
MaKCUMaJIbHBIX TIyouH, M; I—1V — HyMepanus BraauH; 6 — opToOTOCHUMOK, WITIOCTPUPYIOIIUI CTPOSHUE KOTIOBUHBI (HOTO
BeinosiHeHo C.JI. I'puropbeBoii Tpu MOMOIIM O0eCITUIIOTHOTO JieTaTebHoro anmnapara DJI Mavic Mini, nata cHumka 3 ¢eBpaist
2022 1.); 6 — TpéXMepHasi MOEJIb KOTJIOBUHBI 03. KoJbcKoe

Fig. 2. Structure of the basin of the Kolskoe Lake:

a — bathymetric scheme (altitude of the water surface: 87,86 m above sea level): 1 — isobaths, m; 2 — points of maximum depths, m;
I-IV — numbering of depressions; 6 — orthophoto illustrating the structure of the basin (photo taken by S.D. Grigoreva with UAV
DJI Mavic Mini on 3rd February 2022): ¢ — 3D-model of the basin of the Kolskoe Lake
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npoduas yCUIeHNs; TOPU30HTAIbHYIO (DUIbTpa-
IO, HAIIpaBJICHHYIO Ha MOAABJICHIE BO3MYIITHOM
BOJIHBI; YaCTOTHYIO (PMIBTPALIMIO; TIEPECUET Bpe-
MEHHBIX pa3pe30B B IIyOMHHBIC. 3HAUCHNE OTHO-
CUTEIbHON TUAJIEKTPUICCKON MPOHUIIAEMOCTH,
OTBEYAIOIIee MCCACIYEMBIM PHIXJIBIM OTJIOXEHM -
sIM, HAXOAWJIX METOIOM II0J00pa ¢ YIETOM IIpOMe-
poB B wmypdax. [Togo6paHHOe 3HaUeHUE CUUTAJIOCH
KOPPEKTHBIM, €CJIM MOIITHOCTh OCaI0YHOM TOJIIIH,
oIpenca€HHasl Ha pa3pe3e IIPU TaKOM 3HAYCHUMH,
coBIIafajia ¢ MOIIHOCThIO, U3MEPEHHON B 3TOM
Ke Touke Impoduis B mypde. BeanunHa oTHOCH-
TEeJIbHOM TUAIEKTPUUIECKON IMTPOHUIIAEMOCTH MIJIST
CJI0ST PBIXJIBIX OOJIOMOYHBIX OTJIOXKEHUI OEPeroBOro
ckisioHa 03. KoJjibckoe coctaBuia 5,5 ef.

Pe3yabTaThl Hcciea0BaHMIA

Mopomempuueckue xapaxmepucmuxu 03. Koao-
ckoe. Ha GatuMmeTpuueckoit cxeme o3epa (CM.
puc. 2, a) BUOZHO, YTO €TO KOTJIOBMHA BBITSHYTA C
[0Ta Ha CeBep M CYKaeTCsI B CEBEPHOI OKOHEUHOCTH.
Ha ¢one crabopacusieHEHHOTO MTOIBOTHOTO PeThe-
¢a 1 manpIx (10 1 M) TIyOMH BOOJIb 3aIllamHOTO Oe-
pera o3epa pa3Buta cepus BrnaguH. Camasl roxXHas
BranmuHa (cM. puc. 2, a, 1) umeer popmy xkémoda,
INIyOMHA KOTOPOTO YBEIMYMBAETCS C Iora Ha ceBep,
npocturas 27,76 M (MakcUMaJibHasI U3MEPEeHHas [ITy-
OuHa o3epa). PacrnosoxxeHHbIe ceBepHee BIIaguHbI
1I-1V xapakTepu3yrTcss BOPOHKOOOpa3HbIM CTPO-
eHneM. MakcuMaibHble TJIYOMHBI B HUX COCTaB-
jgsirot 17,72, 13,1 n 7,36 m gaa sragud 11, 111, 1V

Temperature:3.7°C

Heading:251°

Puc. 3. [ToaBonHkie poTorpadum ozepa Konbckoe:

cooTBeTCTBeHHO. OO0IIast MIsI BCeX BIAaaWH YyepTa
CcTpoeHMsI — (popMa CTEHOK: B BOCTOUHOM 4acTu
CTeHKM IPaKTUIECKN BePTUKAIbHBIC; C 3aIlladHOMI
CTOPOHEI B IIpeAeIaxX IepBbIX METPOB IJTyOMHBI BBI-
paxkeHbI KPYThIE CKJIOHBI, HIKE TIePEeXOIsIIre B OT-
BecHBIE. Mexkny co0oil BITagWHBI pa3aesIsioTCs y3-
KUMU TPpeOHSIMU.

B roxHOIT ¥ ceBepHOI YaCTsIX KOTJIOBUHBI OTME-
YaroTCsl TOJIOTHE JIOKAJIbHBIC ITOHIKEHMS IIOBEPX-
HOCTH JHA C IIyOMHaMU, He TIPEBBIIIAIOIINMU 4 M.
HetanbHast ChéMKa penbeda THa B FOXKHOM OKOHEYHO-
CTH 03epa He BBITOIHSIIACH, TaK KaK aKBaTOPHS 31eCh
YaCTUYHO ITePeKPhITa MHOTOJICTHUM CHEXKHIKOM. Ha-
J4are v (popMa BITAAWH, BEISIBIICHHBIX IO PE3YJIbTa-
TaM 0aTUMETPUUIECKOI ChEMKM, NOIIOIHUTEIHHO M-
JIIOCTPUPYIOTCS a3p0(POTOCHUMKOM (CM. pucC. 2, 0), a
001IMiT XapaKTep KOTJIOBMHBI 03epa HAIVISIIHO T0Ka-
3aH Ha TPEXMEPHOI MOIEN (CM. pHC. 2, 8).

Iloosoonasn gpomoceémra. JlanHble, IOIyICHHbBIC
10 pe3yJbTaTaM MOIBOAHOI ChEMKU, IIOKA3bIBAIOT,
YTO W CTEHKHM BIIAAWUH, U Pa3IeiIsSIONIne UX XpeOTh
CJIOKEHBI IIPEUMYIIECTBEHHO YIJIOBATHIMU TJIBIOA-
mu (puc. 3, a) pasmepom ot 0,3 m mo 1,5 M. Ha rmy-
ouHax 10 12—13 M 00JIOMKM TTOKPBITHEI BOIOPOCIIS-
MU, HIXE BOJOPOCIM BU3yaJIbHO HEe HAOIIOMAIOTCS,
a Ha HEKOTOPBHIX IJIbI0aX OTMEYaeTCs II0JI0CYaTOCTh
(cM. puc. 3, 6), xapakTepHasi IUISI ITaparHelicOB, BhI-
XOISIINX Ha THEBHYIO ITOBEPXHOCTHb BOKPYT KOTJIO-
BUHBI 03epa. DTU OLIECHKU MMEIOT IIpeaBapUTeIIb-
HEI XxapakTep. HagéxHoe ompeneiaeHne cocTaBa
00JIOMOYHBIX TTOPOJI Ha nTHe 03. Koiabckoe 1 KopeH-
HEBIX TIOPOJI ero Mo0epexkbsi BO3MOXKHO TOJBKO IO
pesyJibTaTaMm ornpodoBaHus. JIHO caMoli ri1yooKoit

2022-01-06 11:56:31 Depth:-27.1m

Pitch:1°

a — BMJI Ha MepeMbIuKy, pasaensionyio Bnaauusl 11 u I11; 6 — nHo Bnagusr [

Fig. 3. Underwater photos of the Kolskoe Lake:

a — view on the wall dividing the depressions I and III; 6 — bottom of the depression I
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Puc. 4. Pe3ynbTaThl rTMAPOJIOTUYECKUX HAOTIOASHUIA:

a — rpauK U3MEeHEHUs BLICOTHON OTMETKM BOIHOM MOBEPXHOCTU; 6 — pacrpeneieHue temiepartypsl (/) 1 MuHepanuzauuu (2)

o riyouHe Bo BnaauHe | u Bnagune 11
Fig. 4. Results of hydrological observations:

a — graph of the altitude of the water surface; 6 — distribution of temperature (/) and mineralization (2) at different horizons at the

depression I and at the depression 11

BrianuHbl I (cMm. puc. 3, 6) clloxeHo Oojiee MEKO-
3€PHUCTHIM MaTepraioM. ¥ CTAHOBUTh I'PaHyJIOMET-
PUYECKUIl COCTaB JOHHBIX OCAJKOB I10 (hOTO- U BU-
JeomMatepuajgaM HEBO3MOXHO, HO OYEBUIHO, YTO
KpPYITHOOO0OJIOMOUHOr0 MaTepuaja 3aech Maio. B
Ipoliecce 3alyCKOB IMOJBOIHOrO amrapaTa ycTa-
HOBJIEHA ellI€ OJJHAa OCOOEHHOCTh CTPOEHMSI BIIaAH,
BaxkHasl JIsI OOBSICHEHMSI UX FeHe3uca, — HaJluuue
coOOIIeHUs MexXny HUMU. Tak, Mpu MOTrpyKeHUuUu
Bo BrnaguHy Il oGHapyxXeHOo, 4yTo Ha rayouHe 13 M
B CTeHKe, oTaeisonieil e€ ot Branuusbl 111, ecThb
CKBO3Hasl 11IeJIb, Yepe3 KOTOPYIO MPOOUBaeTCs CBET
C THEBHOM moBepxHOCTU. Hanuuume Takux oTBep-
CTUI OTMEYAJIOCh U B BEPXHEM YaCTU BIIAAUH BU3Y-
aJIbHO TIpU paboTax C JIOJKM.

Tudpoaoeuueckuii pexcum ozepa. I'papuxk nsme-
HEHUS abCoaMHOU 8bICOMHOU OTMETKU BOIHOM MO-
BepxHOCTH 03. KoJibcKoe moKa3blBaeT, YTO B Ie-
puon ¢ 23 mexkabps 2021 r. (Hayajgo HaOIIOAEHUIT)
no 29 sHBaps 2022 r. ypoBeHb BOABI MpaKTUYe-
CKM He MeHsIIcs 1 cocTaBista 88,31 M Ham yp. Mops
(puc. 4, a). B 310 Xe BpeMsI 13 03epa BhITeKal pydyeit
C UCTOKOM B CEBEPHOI YaCTU KOTJIOBUHBI, KOTO-

PphIii 3aHUMaJ JIOIIMHY, 00pa3ysl KackKaa HeOOJIbIIINX
BOJIOMANA0B, OH IMOKAa3aH MYHKTUPHOM JIMHUENU HaA
puc. 5. OTKpBITOE PYCJIO pyubs nepecoxyio K 30 sH-
Bapsl, OJHAKO CTOK IO JIOIIMHE He MpeKpaTuics,
MPY 3TOM U3MEHUJIOCh MECTO BbIXO/a 03€PHBIX BOI
B jomnHy. C 30 gHBaps Boga BhITEKAJIa U3 CUCTEMBI
OTKPBITBIX TPEIINH KOPEeHHBIX TTopoa B 10 M K Boc-
TOKY OT IIePECOXIIIEro pyciia pyubsl Ha aOCOTIOTHOM
BeIcoTe 85,79 M, oHa M300paxkeHa CIJIOIIHOM JIU-
HUel Ha puc. 5. BeposTHO, pa3rpy3Ka 03€pHBIX BOJ
MpoIoJIKaiach MyTéM MH(MUILTPALIMM CKBO3b OOPT
KOTJIOBUHBI, CJIOKEHHOMN PBHIXJILIMU YETBEPTUUHbBI-
MU OTJIOXEHUSIMU U/UJIKU IO CUCTEME TPEIIUH B
KopeHHBIX moponax. Ha rpaduke atot mepuon xa-
paxkTepusyeTcsl CHIKeHUeM ypoBHs Ha 90 ¢M (cM.
puc. 4, a). Hauunag ¢ 7 ¢eBpansg ypoBeHb 03. Kojb-
CKO€ YyCTaHOBUJICSI HA aOCOJIOTHOM BBICOTHOM OT-
MeTKe 87,39 M, a CTOK MO JIOIIUHE ITPpeKpaTUICS.
Pacnipenenenue temnepaTypsl 10 ITyOMHE Kak
I BrianuHel 1, Tak u anst Bnagunsl 11 (em puc. 4, 6)
CXOXee — HarMEeHbIIIMe 3HAYeHUST XapaKTepHBI 1JIsI
MpUNoBepXxHOCTHOTO cjaos Boawl (1,3 1 1,2 °C coort-
BETCTBEHHO). B mpenenax mepBbIX METPOB TeMIIepa-
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Puc. 5. I1ytu pasrpy3ku BogHbIx Macc o3epa Kosbckoe.

IlyHKTHpHAsT TUHKUS — TTOBEPXHOCTHBIN CTOK, CIUIOIIHBIE JMHUM — CTOK C Pa3rpy3KOii yepe3 CUCTeMY TPELIMH B KOPEHHBIX MO-
ponax. Mozeib penbeda IMocTpoeHa Mo pe3ybrataM aapodoTocheMKH ¢ mpuMeHeHrem BITJIA, BeimonHeHHOM 6 despais 2020 r.
Fig. 5. Pathways of discharge of the water masses of the Kolskoe Lake.

The dotted line shows surface water stream, the solid lines show water flow direction through cracks in solid rocks. Terrain model
created on the data of the aerial survey with UAV performed on 6th February 2020

Typa Bo3pacTaeT, nocturas 2,1 °C Ha riyouHe 4 M Bo
priaguHe | u 3,2 °C Ha rinyoune 3 M Bo BrianuHe 1.
Huxe reMnieparypa Bobl IPaKTUYECKU HE MEHSIET-
¢, 3a UCKJIIOYEHUEM ropu30oHTa 24 M Bo BnaguHe |,
rne u3MepeHHoe 3HaueHue coctanpiset 2,5 °C. Pac-
npeaeacHue MUHEepaIN3aliy ¢ TJIYOMHON B 00eUX
BIIaJIMHAX OJHOPOJHO, U3BMEHUMBOCTh U3MEPEH-
HBIX 3HAYCHUII HAXOIMUTCS B Ipeesiax MOrpelirHo-
ctu ipudopa. CpenHsss BeIUYnHa O0lIeit MUHepa-
mmu3auuu Bo BrianuHe I cocrasasger 71,8 mr/mn, a Bo
Briaauue I — 69,4 mr/mn.

Ouenka 2eonoeumeckozo cmpoenus bepezogoil
wacmu Komaoeunvt. 1o TaHHBIM IeOJIOTUYCCKOM
KapThl oazuca Xonamel JlapcemanH (Carson, Grew,
2007), o3. Konbckoe pacroyiokeHo B 00JIacTH pac-
IIPOCTPAHEHUSI HEOIIPOTEPO30iICKOTO I'PaHATCO-
JepXKallero KBapli-IoJIeBOIIIaTOBOTO MaparHeiica
(Broknes paragneis). CorjiacHO MojeBbIM HaOI0-
JNEHUSIM, B IIpeaeax HaaBOJHON 4acTU KOTJIOBU-
HbI THEMCHI TIEPEKPHITHI PHIXJILIMA OCaKaMU — He-
OKaTaHHBLIM pa3HO3epHUCTHIM meckoM (oT 0,2 o
1 MM), ApecBoii ¢ 1IeOHEM U INILI0AMU pa3HOTO pa3-
Mepa. B coctaBe necuaHoit ¢ppakiuuu npeodianaoT
3¢pHa rpaHaTa U KBaplla, IOCJICIHUE TTOKPBITHI OX-
puctbiMu TUIEHKaAMU. [Topoabl He MEp3IbIE, BEpX-

Hue 10 cMm cyxue, HIXKe clieTka BiaxkHbie. [Tpumep
reopagapHOro pa3pesa, XapaKTepHU3yIOIIero y4acToK
HCclieloBaHUs, IPUBOAUTCS Ha puc. 6, a (cxeMa
PpAacroJIOKEHNS CETU ChEMKHM TTOKa3aHa Ha puc. 6, 0).
I'paHuIIa PHIXJIBIX OTJIOXEHU M KOPEHHBIX TTOPO
(Ha puc. 6, a TToKa3aHa MYHKTUPHOI JIMHUEH) yBe-
PEHHO MpOCeXUBaeTCs BIOJb BCEro Mpodus.
MaxkcumManbHasi MOITHOCTb OCaIKOB Ha IMPUBEIEH-
HOM paspese cocTaBjser 1,4 M, MUHUMaJIbHasI —
0,4 M. C npoduisg 60 M rpaHULIa CTAHOBUTCI MEHee
pa3peéHHOM Mo BEpTUKAJIM, HO 00jiee KOHTPACT-
HOM, aMIJINTyIa OTPaXXE€HHOM 2JIEKTPOMArHUTHOM
BOJIHBI Bo3pacTaeT. Takast BoJTHOBasi KapTMHa Xapak-
TepHa JJisi 0OBOJHEHHBIX y4acTKOB. B aTOM MecTe
npoduab NeMCTBUTEILHO MPOXOIMI BAOIb UHTEH-
CHMBHO Talolllero cHexHuka. IToBblllIeHHOE comep-
J)KaHUE BJIarM B PBIXJIBIX OTJIOXEHMSIX OTMeJaeTcs
KaK Ha ITOBepXHOCTH, TaK U B pa3pe3se 1rypda.
AHau3 JaHHBIX I'eOpaaroJIOKalluM IToKa3all,
YTO HaJABOJHAs 4acTh KOTJOBUHHI 03. Koyibckoe
MMeEET T0CTaTOYHO IPOCTOE T'€0JIOTMYECKOE CTPO-
enne. KopeHHsie mopoasl (rmaparHeiicsl bpokHec,
no Carson, Grew, 2007) TiepeKpbITHI CIOEM PBIXJIBIX
00JIOMOYHBIX OTJIOKEHUM, MOIITHOCTb KOTOPBIX HE
npeBwimaeT 1,5 m. JIng nmocnenyommux tabopaTtop-
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Puc. 6. IIpumep reopagapHoro paspesa B Iipeaeaax oeperoBoro ckjaoHa odepa Komabckoe:
a — paspes 10 MPOI0JILHOMY IPOMWIIIO BIOJIb BOCTOYHOTO O6epera, MyHKTUPHOM JIMHUEH MoKa3aHa IPaHUIIa PHIXJIBIX OTIOXKEHMIA
M THEICOB; 6 — cXeMa BBIMIOJIHEHHBIX paboT; Ha (parmMeHTe 6: I — reopagapHblii Mpoduib, MOKa3aHHbINM Ha (parMeHTe a; 2 —

ocTajibHbIe PO UK

Fig. 6. An example of GPR section within the bank slope of the Kolskoe Lake
a — GPR section along the profile at the eastern bank; the dotted line on a marks the boundary between unconsolidated sediments
and gneiss; 6 — scheme of survey; legend for 6: / — GPR line shown at Fig. a; 2 — all other GPR lines

HBIX UCCIAEIOBAHUN OTOOpPAHBI 00pa31bl PBIXJIBIX
0CaJKOB C ITOBEPXHOCTH U U3 Pa3HBIX TOPU30HTOB
B 1Iypdax, a TakKe THeiCOB 13 PACHOJIOXEHHBIX
pSIOM OOHAXKEHUIA.

O0cyxIeHue pe3yIbTaToB

B pesyibraTe KOMILIEKCa MCCAeI0BaHU Ha
03. Kosbckoe mojiydeHbl JaHHbIE O CTPOSHUU €ro
KOTJIOBMHBI, 3HAUUTEJILHO OTJIMYAIOIIMECs OT paHee
onyonukoBaHHBIX. CorinacHo Atnacy (Gillieson
et al., 1990), KkoT10BMHA UMeeT cIabOHAKJIOHHOE
JHO, a MaKCUMMaJibHas TJlyOMHa o3epa COCTaBJIsIeT
14 M. PaboThI, 110 pe3ynbTaTaM KOTOPBIX COCTaBIISII-
CsI TOT aTjlac, HOCUJIU PEKOTHOCIIMPOBOYHBIN Xa-
pakTep, 1 Ha 03. KonbcKoe ObLT BBITIOJHEH TOJBKO
OOWH MpOodUIb C TPOMEPAMU TIYOUH. YUUTHIBas,
YTO IIyOOKMe BHAJAWHbBI, YCTAHOBJIECHHbBIE aBTOpaMu
HaCTOSIIIe CTaThbU, UMEIOT HEOOJIBIIYIO IIIMPUHY U
JIOKAJIM30BaHbI B 3aMaJHOM YaCTU 03epa, OHU BEPO-
SITHEE BCET0 OKa3ajlCh B CTOPOHE OT PEKOTHOCIIM-
POBOYHOTO TIpoduJIs, MoKazaHHOro B Atiiace. AHa-
JIU3 OMyOJIMKOBAaHHBIX MaTePUAJIOB M MHOTOJIETHUE
MoJIeBble HAOJIIONEHUS TTIOKA3bIBAIOT, YTO MOP(hOI0-
TMYecKue 0COOEHHOCTU KOTJIOBUHBI 03. Kojibckoe
YHUKAJIbHBI ¥ paHee B IIpefesiax oa3uca He OTMeda-
JINCh. DTOT (peHOMEH eIl TOJHKO MPEACTOUT 00b-
SICHUTh B XOJi¢ NaJIbHEHUIIMX UccaeaoBaHuii. TeM

He MeHee, YK€ ceiiyac MOXHO IMPeaI0KUTh 00b-
SICHEHHE BO3MOXXHOI0 MeXaHu3Ma (hopMUpPOBaHMUS
ri1y0oKuX BIAAWH B KOTJIOBUHE o3epa. CoryiacHo
aBTOpaM HaCTOSIIEro MCCleI0BaHus, HauMeHee
MPOTUBOPEUYMBBI TAKHE MPEATOTOKEHMS.

1. O3. Konbckoe cpopMUpoOBaIoch B KIMMaTU-
YECKHUX YCJIOBMSIX, 00JIee XOJOMHBIX IO CPaBHEHUIO
C COBPEMEHHBIMU, U TIPEJACTABIISIIIO COOOI HEerryoo-
KUt BOTOEM, 3arOJIHSIOLIMI TTOIO0TYI0 AeTipeccuio. B
3MMHUM TIepHOJ 03O ITPOMEP3aJI0 Ha BCIO TTTyOUHY.

2. Y4yacToK IIOABOIHON KOTJIOBUHBI, IIe Ceil-
yac pacroJIoXXEHbl BIaAUHbI, ObLI MPUYPOUYEH K
0ocabJeHHOI 30HE MOBbILIEHHOW TPEeIIMHOBATO-
CTU KOpeHHBbIX nopox. [lox nelicTBreM Jea10BOro
3a00$ CYIIECTBYIOIIME TPEIIUHbI PACIIUPSLUINCh U
yrnyonsiich. @opMUPYIOLIMIACS KPUODJTIOBU ObIT
MpeacTaBIeH 00JIOMKaMHU OT aJleBPUTOBBIX 10 KPYII-
HOOOJOMOYHBIX (PpaKIIUii.

3. Ilo cucreme CBA3aHHBIX TPEIIUH B KOPEHHBIX
MopoIax B JICTHUI MEPUO IIPOUCXOINI TTOA3EMHBIA
CTOK O3EPHBIX BOJI, COMPOBOXIAIOIINICS BBIHOCOM
yacTUILl MeJIKUX ppakuuii (cypdos3us), a KpyImHbie
0010MKM (111e0eHb, TJBIOBI) OCTaBAJIUCh HeTllepeMe-
IIEHHBIMU 1 BBIMOJIHSUIM CTEHKU BIIAJVH.

4. 3aTeM MPOU3OIIIO MOCaea0BaTeIbHOE Tepe-
KpBITHE TTOJ3€MHOTO CTOKa Ha pa3HbIX YPOBHSX U
BBIHOC MEJIKOTO MaTepuaja 3a c4eér cyddo3un us
rTyOOKMX BMaAWH TpeKpaTuiicsa. Takoe mpearnoio-
JKeHHEe KOCBEHHO ITOATBEPXKIAET YMEHbIIIEHNE MaK-
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CHMaJIbHBIX TJIyOMH BO BIIaIMHAX C Iora Ha cesep,
T.€. B HAIIpaBJICHUH K MECTy COBPEMEHHOTI'O CTOKA M3
o3epa. Bo3aMmoxkHass mpuunHa IepeKphITASI CTOKa —
LIeMEHTAIIMS TPEIMH MEJIKO3EPHUCTHIM MaTepHUaioM
1/WIN TIporpamanus o3¢pHoro ppoHTa Ha ceBep, IIe
OH BCTpeYasl HOBBIE TPEIIMHBI, HE 3a0MTHIC MEIKO-
3epPHUCTHIMU YaCTULIAMU 1 PACIIOIOXEHHEIC BBIIIIC.

711 moaTBepKaeHNS U ASTAIM3ALNI STUX TIPeI-
MOJIOXKEHUI MJIM MX OIIPOBEPXKEHUS, a TAaKXKe pa3-
paboTKU APYroil MOJENIN 00pa30BaHUs YHUKAIbHOMN
KOTJIOBUHBI 03. KoJibckoe HeoOXoauMbl 1abopaTop-
HbIE MCCIENOBAaHMS U B IIEPBYIO OUYepeab OIpeaeiie-
HIE TPaHYJIOMETPUIECKOTO COCTaBa PBHIXJIBIX OTJIO-
JKeHUI CO CKJIOHA KOTJIOBMHBI U CO JHA o3epa (s
OILICHKYW BO3MOXHOCTH pa3BUTHS cyddo3nn). 3a-
IUIAHMPOBAaH KOMIUIEKC M3BICKAHUI: MOP(POCKOMIMSI
00JIOMOYHBIX YACTHUII; OTIPeaeIeHIE ITIPOIOKUTEIb-
HOCTH aTMOC(EPHOM 3KCITO3UIINY KOPEHHBIX ITOPOI
0eperoBoro CKJI0HA; OIICHKA BO3pacTa TOHHBIX U I10-
KPOBHBIX OTJIOXEHUI Imo0epexbs. IIprnopureTHbIe
3a7Ja9 B MOCJIEOYIOIINE MOJIEBBIE CE30HBI — OTOOP
KOJIOHKM JOHHBIX 0CagKOB 13 03. Konbckoe u n3yde-
HIE TeOJIOTMYECKOI0 CTPOCHMSI THA BIIAIMH.

3aKioueHne

1o pesynbraTam noneBbix padot 2021/22 1. ycra-
HOBJICHO, YTO MaJIbIif BOOOEM B FOXKHOI YacCTH II-0Ba
bpokHec, He nMeroIINiT Ha3BaHUS Ha Tomorpadu-
yecKux KapTax (padboyee Ha3BaHUe 03epo Koabckoe),
nMeeT YHUKaJIbHbIe MOp(pOMeTprUIeCKIe XapaKTe-
puctuku mst oasuca Xoamsel JlapcemanH. Ipu nu-
HEWHBIX pa3Mepax 143 X 53 M 1 TT0J10T0# KOTJIOBUHE
C TJIyOMHOM, He MpeBhILIAIONIe Ha OOIbllIel YacTu
o3epa 1 M, BIOJIb 3amamHOTO Oepera o3epa pa3BUTHI
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Apmamonosa K.B., lyxoea JI.A., ykvanosa O.H., Mac-
neuHukoe B.B., 303yas H.M. MOHUTOPHUHT TUAPO-
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boponuna A.C., Ilonos C.B., Ilpsxuna I'.B. Tunponoru-
YyecKasl XapaKTepHUCTUKa 03¢p BOCTOYHOI YacTu I10-
nyoctpoBa bpokHec, Xonmnul JlapcemanH, Boctou-
Hast Antapktuaa // JIéng u Cuer. 2019. T. 59. Ne 1.
C. 39—48. doi: 10.15356/2076-6734-2019-1-39-48.

YEeTHIPE BIIAAWHBI IIMPUHON 10 5,5 M U MaKCHUMaJlb-
Hoi Timyowunoit 27,7 M. O3epo Koabckoe — TpeThe
Cpeny HUX M0 [IIyOrHe, yCTynasl TOJIbKO IBYM KPYII-
HEUIIMM IJIsl JaHHOTO palioHa o3épaM — bonmep u
IIporpecc. CormacHo IpeaBapUTeAbHOI TUIIOTE-
3e, MPeII0XKEeHHOI aBTopaMu, o0pa3oBaHue IIy0o-
KIX BIAAWH B KOTJI0BHHE 03. KOJIbcKOe MOXET OBITh
CJIEICTBHEM CTAIUITHOTO IIPOIIeCcca, BKIIFOUAIOIIETO B
ce0s1 JIemoBhIi 320011 IO CUCTeMe TPEIIH B KOPEH-
HBIX TOPHBIX ITOpoaax, (OpMUPOBAHNE KPUOITIOBHSI
1 MHTeHCHBHYIO cyddo3mio. CIipaBeIIMBOCTb TUX
MPEAIIOJIOXEHUN IIPEICTOUT YTOUYHUTH MPU HaJlb-
HEHIINX UCCICIOBAHMSIX.
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CBOMM KoJjiieraM mno 67-it Poccuiickoii aHTapkTude-
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