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Poccuiickon akapeMum Hayk, CaHkT-lNeTepbypr, Poccusa

AHHoTaumA. B ctaTbe npepacTtaBnieHbl pe3ynbTaTbl reosioro-reoMopdonornyecknx
1 reoapxeosniornyecknx NCcnefoBaHunm, BbinosiHeHHbIX B 2011-2022 rr. B HapBcKo-
Jly>kcKol npearnMHTOBOM HU3MeHHOCTU (Nobepexxbe Hapeckoro 3anvea, bantuin-
ckoe mope). [leTanbHble reosnioro-reoprsnyeckrie NCCNefoBaHNA ¢ NPYMeHeHnem
reopagapHoro NpodunMpoBaHus, Herny6oKoro 6ypeHus, N3yyeHrs eCTeCTBEHHbIX
1 TEXHOFE€HHbIX OOHaMeHWI, rpaHyIoOMeTPUYECKOro aHann3a 1 AaTMpoBaHWsA MeTO-
AOM OMTUYECKN CTUMYIMPOBAHHOWN NIOMUHECLLEHLUN MO3BOSIUAN BbIABUTb paHee
Hen3BeCTHOE aKKyMynATMBHOe obpa3oBaHuMe — Ky3eMKUHCKyl naneodopmy.
AHanu3 nonyyYeHHbIX NMoseBbiX MaTepPUaNoB 1 nabopaTopHbIX aHANN30B COBMECT-
HO ¢ UndpoBO Mofenbio penbeda NoKasan, YTo AaHHaA akKyMynATMBHaA popma
npepcTaBnAaeT coboii octaHel, GoBUOMALMANbHON AeNbTbl, COOPMUPOBaBLUIENCA
Ha 3Tane OTCTymaHUA NegHuKa oT ctagun MNaHgmeepe. B ronoueHe nepepabotka
oTNoXeHWi GnoBMornALManbHOM AenbTbl Bogammn AHLMNOBOro o3epa v Jlutopu-
HOBOro MopA npviBena K GopMUPOBaHNIO KPYMHEeWLLENn B perroHe NprbpexHom
6apbepHoii popmMbl — KyapyKionbCKON ManeoKocbl — 1 06pPa30BaHMI0 KPYMHOW
naryHHom cuctembl. B mepuop nocie mMakcumyma SIMTOPUMHOBOW TpaHCrpeccum
Ky3emKnHckaa naneopopma crania akTMBHO 3aCenATbCA [APEBHVM YelIOBEKOM,
0 YeM CBUIETENbCTBYIOT OOHapy»KeHHble 34eCb AONTrOBPEMEHHbIE CTOAHKM SMOXNU
paHHero HeonuTa.
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Abstract. The paper presents results of geological, geomorphological, and geoar-
chaeological studies in the Narva-Luga Klint Bay (the Narva Bay coast, the Baltic
Sea) in 2011-2022. Detailed geological and geophysical studies using ground-
penetrating radar profiling, handle drilling, outcrop exploration, grain size analy-
sis, and optically stimulated luminescence identified the previously unknown
accumulative landform — Kuzemkino palaeospit. Analysis of the obtained field
and laboratory materials and the digital relief model revealed that the identified
accumulative form is a remnant of a fluvioglacial delta formed during the Pandivere
glacier retreat. In the Holocene, the fluvioglacial delta sediments reworking by the
waters of the Ancylus Lake and Littorina Sea led to form the largest coastal barrier
form in the region — the Kudrukiila palaeospit as well as a large lagoon system.

In the period after the Littorina transgression maximum, ancient man began to
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BBEAEHUE

Bnarogaps MHOrOYMCNEHHbIM K Pa3HOOOpPa3HbIM
cnefiam, KOTopble OCTaBUIY B Mopdonornyeckom obnu-
Ke 1 CTPOeHMI BepPXHel YacTu reosiorMyeckoro paspesa
npoLecchbl MO3fHe- 1 NoceNnefHKOBOrO Pa3BUTUA Tep-
puTOprKM, a TaKXKe WCKIYMNTENBHOMY Pa3HOOOpPa3uio
PENMKTOBbIX aKKyMynATUBHbIX popm, HapBcko-JTyxckas
npearnMHTOBas HN3MEHHOCTb y»Ke bonee ctoneTna Npu-
BNeKaeT NpuCcTanbHOe BHNUMaHVe nccnegoBartenen.

HapBcko-Jlyxckaa npearnMHTOBas HU3MEHHOCTb
npencTaBnaeT coboin Hanbonee obWUpPHYIO (Nowagb
0K0s10 360 KM?) MOPCKYIO rOSIOLIEHOBYIO aKKyMYATMB-
HYI0 paBHUHY Ha nobepexkbAx BOCTOYHOW YacT OuH-
ckoro 3anuBa [1]. OcobeHHOCTM penbeda foUeTBEPTUY-
HbIX 06Pa30BaHNI, OCNIO)KHEHHOTO BO3BbILLIEHHOCTAMY
NefHNKOBOrO NPOUNCXOXAEHNA, CO34any NPeanoCbinKm
[1A Pa3BUTUA CNIOXKHOIO KoMrekca nuto-mopdoanHa-
MUWYECKMX MPOLeCCOB B GeperoBbix 30Hax rnocnenes-
HUKOBbIX BOJOEMOB, CyLLEeCTBOBAaBLUMX Ha NOC/efHEM
3Tarne reoslornyeckoro passuTuaA Tepputopuu. Penbed
NeAHNKOBBIX 1 GIOBMOMALMANBHBIX OTIOXKEHUA Obln
B 3HauuTeNlbHON Mepe nepepaboTaH 1 M3MeHeH noj
BO3[Ee/CTBMEM 3SK30MeHHbIX reosiormyeckrx npouec-
coB — npexpge Bcero, beperoBoi abpasuu, akkymy-
nAunn n 60KOBOW (peuHoi) 3po3um — B pesynbraTe
MHOFOKpPaTHOro M3MEHEHUA YPOBHA NO3AHe-nocnenes-
HUKOBbIX BOLOEMOB, YTO MPKBeNo K GopMUpPOBaHUIO
LUIMPOKOro CreKTpa NocneNnefHNKOBbIX akKKyMynATUB-
HbIX 6eperoBbix popm penbeda (puc. 1).

WcTopua reonoro-reomophonornyeckmx 1 apxeo-
NOrNYecKnx NccnefoBaHUi parioHa, HauMHaA C KOH-
ua XIX — Havana XX BB. (. . lenbmepceH, 18647;
W. Ramsey, 19262 K. K. Mapkos 19273, 1933%u gp.), nog-
PO6HO 13MoXKeHa B paboTax [2-4]. A. TammeKaHHOM [5]
BrepBble O6bl1 NpUMeHeH TepMnH «HapBcKo-JTyKcKnin
NpearnMHTOBbIA Naneo3anus» unu «Hapecko-Jlyxckaa
NPeArnMHTOBaA HU3MEHHOCTbY, MO KOTOPbIM MOHMMa-
eTcA NprbperkHan akKyMynATMBHasA TeppacpoBaHHas
paBHMHa HapBCKo-JlyXXCKOro mexKpypeubs, OrpaHu-
YeHHadA C lora U BOCTOKa YCTynom rnuHTa. OCHOBHasA
YyacTb HapBcKko-Jly>KCcKor NpearnMHTOBON HA3MEHHOCTU
pacnonoxeHa Ha TeppuTOpUN ceBepo-3anaga Poccny,
a KKHaA OTHOCUTCA K CEBEPO-BOCTOKY DCTOHUM.

actively populate the accumulative landform Kuzemkino palaeospit, as evidenced
by the discovery of long-term Neolithic sites there.

CnepyeT OTMETWTb, YTO Hanbornee JeTaibHO U3yye-
Ha oKHaa yacTb HapBcko-JlyKcko npegrnnHToBomn
HU3MEHHOCTW, PaCMoOJIOKEHHAA B HIKHEM TeYyeHuu
p. HapBa. CegumeHTaLMOHHbIE MOCIIe[0BATENIbHOCTM
B palioHe naneonaryHbl Bonu3u r. Hapea 6binu nccne-
poBaHbl ewe K. Opsuky n 1. TomcoHom [2]. B 1960-
1990-x IT. 3CTOHCKME MCCefoBaTenn nNpoBenu cTpa-
TUurpadpuueckoe onmcaHve OBHaKeHUN U pPa3pe3os,
NasMHOMIOrMYECKNI, ANATOMOBbBIV, TEPMOJTIIOMUHEC-
LeHTHbIA aHan13bl U PagnoyrnepoaHoe AaTMpoBaHue
06pa3L 0B OpraHOreHHbIX OTNoXeHui [6-8]. A. JlennaH-
[OM C coaBTOpamu [2] BbINOMHEHO KOMMIEKCHOe 13y-
YeHMe OTNIOKEHUN ABYX KPYMHbIX aKKYMYNATUBHbIX
dopm B HUXKHEM TeueHun p. HapBa — cuctem bGepe-
roBbix Banos CvHuMA3 1 Hapsa-Mbiacyy, a Takxke pac-
NOMIOKEHHOW MeXAy HUMM HU3MEHHOCTU JleekoBacoo.
ABTOpamu 6bin1 0606LLeH OOLIMPHBLINA MaTepuan npe-
OblAYLNX NCCIefoBaHNI, @ TakKe BbIMOSIHEH 60bLION
06bemM cOH6CTBEHHbIX MOJIEBbIX 1 JTA0OPATOPHbIX paboT
(onucaHue paspesoB, rpaHyNOMETPUYECKUN aHanms,
pagumoyrinepoaHoe AatvpoBaHue, buocTpaTurpadurye-
CKMe WNCCNeoBaHUsA, M3YyYeHMe MarHUTHbIX CBOWCTB
MWHepanoB), MO3BONMBLLMIA pa3paboTaTb KOHLENUUo
naneoreorpadunyeckoro pasBuTra panioHa, Gopmupo-
BaHUS aKKYMYJNATVBHbBIX GOPM U faryHHOW CUCTEMbI.
Ba)kHO OoTMeTWTb, UTO LieHTpanbHasa 1 ceBepHas (poc-
cuiickas) 4yactu HapBcKo-Jly»KCKon npearnnHTOBOW
HM3MEHHOCTU A0 HEAAaBHEro BPEMEHM Oblnn M3yYeHbl
MeHee JeTanbHo.

K Havnbonee cmctemaTMyecknM PervioHanbHbIM MC-
cnepoBaHMAM OTHocATCA paboTsl K. K. MapkoBa u pe-
3yNnbTaTbl reonornyeckon cbemku. Astopom [9] onu-
CaHbl OMOpHble pa3pesbl YETBEPTUYHBIX OTIIOXKEHWN,

TenbmepceH I. M. O dpu3nyeckrx n reonornyeckrx ycnosusx Merep-
6ypra. [C[6.] : Tun. Mimn. Akaa. Hayk, 1864. 11 c.

2Ramsey W. Nivaforandringar och stenalders-bosattning | det bat-
liska omradet // Fennia — International Journal of Geography. 1926.
Vol. 48. P. 1-67.

3MapkoB K. K. KpaTkuin reonoruyecknin n reomopdonornyeckuia
ouepk ceBepHom YyacTn KnHrucennckoro yesaa (Mo npensaputenb-
HbIM AaHHbIM nccnenoBaHnin 1925 n 1926 r.). // N3sectus LieHTpanb-
HOro rugpomeTeoponoruyeckoro 6ropo. J1., 1927. C. 91-118.
4Mapkos K. K., Mopeukuin B. C. NocnenegHnKoBas NCTOPUs OKpeCT-
HocTen JlennHrpaga // Mpupopga. 1933. N2 5-6. C. 99-103.
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Puc. 1. Cxema pacnonoxeHus naneodpopm penbeda B HapBcko-Jly»KCKoi NpeArnMHTOBON HU3MEHHOCTU

a — OGeperoBble ronoLeHoBble NaneodopMbl 1 MPUYPOUEHHDBIE K HUM apXeomnornyeckne CTOAHKM parioHa HapBcko-JlyKcKkon npep-
FIUHTOBOW HU3MEHHOCTU: | — BanTuincko-J1afoKCKUIA FIVHT; YCTaHOBEHHbIE MO aHanm3y pesbeda naneodpopmbl: 2 — abpasroHHbI
CKNOH; 3 — abpa3vioHHbIN YCTyn; 4 — Oeperosbie Basbl; 5 — BeepHble KOChbl U nepeckinu: P — Puiirnkionbckas BeepHas nane-
okoca, Kp — KypoBuLikas BeepHasa naneokoca, Ko — Kyapykynbckas naneokoca (nepechinb), K3 — Ky3emkMHCKan naneodopma.
beperosble Gpopmbl: 6 — abpPa3nOHHbIN CKINOH; 7 — abpa3voHHbIA YCTYN; 8 — MonoKeHne beperosoit nuHuK; 9 — Geperosoit Bar;
10 — HanpasneHne MUrpaLmnm COBPEMEHHbIX NECUaHbIX HAHOCOB; 11 — 1300a3bl COBPEMEHHOTO MALMON30CTaTUYECKOTO NOAHATS;
]2 — yuacToK AeTanbHbIX NCCeaoBaHNUI Ky3eMKMHCKOM Naneodopmbl. APXeonornyeckme namaTHIKKL fatmpyemble: 13 — He apesHee
7,5 TbIC. Kan. 1. H; 14 — He gpeBHee 6,0 ThiC. Kan. Nl. H,; 15 — He apesHee 4,8 TbiC. Kan. Nl. H; 16 — Npodunn reopagmonokaumm;
17 — Npodunm HENPEPLIBHOMO CENCMOaKYCTUUECKOTO NPOGUINPOBAHMA; 18 — MONOXEHWE aPXMBHbIX OYPOBbIX CKBAXKIH 1 MOLLHOCTY
necuyaHoro cnos; b — pacnonoxeruve paroHa pabot

VicTouHnk: 6-9 — no [9], 11 — no [23]

Fig. 1. Palaeorelief distribition map within the Narva-Luga Klint Bay

a — the Holocene coastal palaeoforms and associated archaeological sites of the Narva-Luga Klint Bay: 7 — Baltic-Ladoga Klint;
palaeoforms established after the relief analysis: 2 — erosion slope; 3 — erosion scarp; 4 — longshore bars; 5 — spits and sand bars:
P — Riigikula palaeobar, Kp — Kurovitsy palaeobar, Kn — Kudrukila palaeobar (spit), K3 — Kuzemkino palaeospit. Coastal forms:
6 — erosion slope; 7 — erosion scarp; 8 — coastline position; 9 — longshore bar; 10 — direction of modern sand sediments drifts;
17 — modern glacioisostatic uplift isobases; 12 — detailed exploration area of the Kuzemkino palaeospit. Archaeological sites dated:
13 — not older than 7.5 cal ka BP; 14 — not older than 6.0 cal ka BP; 15 — not older than 4.8 cal ka BP; 16 — ground-penetrating
radar profiles; 17 — seismic and acoustic profiles; 18 — position of archival boreholes and sand layer thickness; b — exploration
area location

Source:; 6-9 — from [9], 11 — from [23]

24



A. Yu. Sergeev et al. / Regional Geology and Metallogeny. 2025; 32 (2): 22-43

BbIMOJSIHEHbI MANIMHONOrNYeCcKne 1 MUKPOMaseoHTONoMM-
yeckue aHanu3bl, pa3paboTaHa BapBOXPOHONOMMYECKas
LKana ana negHMKOBO-O3ePHbIX OTNIOXeHUN. Ha KapTax,
coctaBneHHbix K. K. MapKoBbiM, NpocinexeHo pacnpo-
CTpaHeHWe OTNIOXKEHUI MO3[He-NOCNEeNefHNKOBbIX bac-
CeliHOB, MOKa3aHbl MNecyaHble aKKyMynaTMBHble dop-
Mbl, CGOPMMPOBaHHbIE Ha MOGepebe 3TUX BOJOEMOB.
B 1958-1962 rr. JleHMHrpaackas reosiormyeckas sKkcne-
anuma CeBepo-3anafHoOro reofiorMyeckoro ynpasne-
HVA NpoBena B npegenax onucbiBaeMon Tepputopun
reosiorMyeckylo cbemky macwrtaba 1 : 200 000 [10],
no pesynbTaTam KOTOPOWM OblIM COCTaBfieHbl KapTbl
[OYETBEPTUYHBIX 0OPA30BaHUN U YETBEPTUYHBIX OT-
NOXEHUN, pa3pe3bl K HUM U TeKCT OObACHUTENb-
How 3anuckun. B 1994 r. NeTepOyprckon KomnnekcHom
reofiorMyeckon skcneguumen noj PyKOBOACTBOM
A. C. iHoBCKOro Obiny 3aBepLueHbl PaboTbl MO rMAPO-
reosIorMyeckor CbeMKe 1 reoniornyeckomy on3yyeHnio
IO)KHOW YacTy JIeHUHrpagacko obnactn B MaclTabe
1:200 000 c cocTaBneHnem KOMMeKTa reoiormyeckmx
KapT Y OOBACHUTENbHOW 3anMcKM K HuM. B 1985-
1990 rr. OTAenoM permoHanbHOM reos3KoNorum N Mmop-
ckon reonorvv BCETEN BbinonHANack rocyfapcTBeHHasn
reonorynyeckas cbemka fHa aksatopum QuHCKoOro 3anu-
Ba, B XoAe KoTopoi B HapBckom 3anvBe 6bi10 0OHa-
py>eHO MoABOAHOE MeCTOpOXAeHue necka, npeano-
noxutenbHo (no ctpaTurpadryeckomy MonoXeHuo)
CBA3aHHOE C PENUKTOBbIMU aKKYMYMATUBHBIMU Mpu-
6pexHbiMu popmamu [1]. CnegyeT OTMETUTD, UTO B 3a-
Jaun reonornyeckor CbemMKm geTanbHble naneoreorpa-
duryecKkme peKoHCTPYKLUN He BXOAUIIN.

B 1960-1980-x rr. 30ecb ObiNn BbIABNEHbI Y YaCTUY-
HO U3yyeHbl NepBble NaMATHUKN KaMEHHOro BekKa.

B 2004 r. 66111 ONy6NMKOBAHbI pe3yfbTaTbl NCCe-
[OBaHMI [LOHHbBIX OTIOKEHUI 03ep CEBEPO-BOCTOUYHOM
yacTn HapBcko-Jly>KCcKon NpeariMHTOBON HU3MEHHO-
ctn (BbabuHckoe, Mnybokoe, XabanoBckoe u Jlewwin),
BbIMOJ/IHEHHbIX B PaMKaX KPYMHOro MeKAyHapO[HOro
naHOaNTUNCKOro NpPoeKTa, HarnpaBieHHOro Ha PEKOH-
CTPYKUMIO KonebaHWi YPOBHA MOPA Ha Mnoc/iefHem
3Tane reonornyeckoro pasuTtusa [3]. CKBaXKnHbI, Npo-
6ypeHHble B 1998-2003 rr,, GbiNM MCCNefoBaHbl Ha
COfEepXKaHNe OpraHM4yeckoro BeLlecTBa, MarHUTHbIX
MVHEpanoB, MaKpOpacTUTENIbHbIX OCTaTKOB, a Tak-
e BbINOSIHEH NaNMHONOIMYECKUA U [MaTOMOBbBIN
aHanu3bl. PagnoyrnepogHbim mMeTogoM MpogaTupo-
BaHbl 32 obpasua. ABTOpbI MCCNefoBaHNA MPULLIN
K BblBOAY, UTO M3y4yeHHble O3epa 3aTanaMBanucb
Bogamu JIntopnHosoro mopsa B nepuog mexgy 8,0
1 5,7 TbiC. Kan. n. H., NPUYeM BblAeNANNCb ABa NuKa
TpaHcrpeccnn — 7,8-7,1 TbiC. Kan. N. H. (C Makcmanb-
HbIM ypoBHeMm +10 abc. m) n 6,9-6,0 TbiC. Kan. 1. H. [3].
M3yyeHune coBpemeHHbIx 6eperoBbix npoLeccos Haps-
CKOro 3anuea 6bino Havato B 1960-x rr. B 1969-1975 rr.
3[1eCb pacrosarasicsi y4acToK CTalMOHapHbIX Habnoge-
HUI JTeHNHrpPagCcKoro rocyfapCTBEHHOIO YHUBEpCUTeTa
[11]. InTognHammnueckne nccnefoBaHmA BbINOMHANNCD
3CTOHCKMMU CneumnannucTammu Npu NOAroToBKe pasgena
o bGeperax ans moHorpadum «leonorns PDUHCKOro
3anumBa» [12].

HoBble BO3MOXHOCTM ANA CYLeCTBEHHOIO yTOUYHe-
HUA KOHUeNuuy naneoreorpadryeckoro pasBuTra Kak
nccnepgyemoro parnoHa, Tak U nobepexuin QuHCKoro

3a51Ba B LiESIOM OTKPbUIMCH C HAYasloM KOMMMIEKCHbIX
POCCUNCKO-ICTOHCKUX apPXeosIorMyecknx 1 nasieoreo-
rpaduueckmx UccnefoBaHWN, HaMpPaBNEHHbIX Ha U3y-
yeHue naneoreorpadnyeckoro pPasBUTMA parioHa Ha
nocreiHem Tarne reosiorMyeckoro PasBuUTUsA, a TakxKe
KyNIbTYPHbIX MPOLIECCOB, NMPOUCXOAMBLUMX B YCNOBUAX
OVNHAMUYHO MEHSALWNXCA NPUPOAHbIX 0O6CTAaHOBOK
nocnenegHnKkoBbA [13-16]. A. Po3eHTay ¢ coaBTOopamu
[4] 66111 BbINONHEHbI COBPEMEHHbIE NaNIEOPEKOHCTPYK-
LUUn pasBUTUA MUKPOPErnMoHa B rosioleHe (B nepuon
mexay 11,7 Tbic. Kan. n. H. (Nepeg cnyckom bantunckoro
NefHMKOBOrO 03epa) U 3aBepLUeHMEM INTOPUHOBON
cTaguu passutna bantuku (4,5 Tbic. Kan. n. H.)), OCHo-
BaHHbl€ Ha aHas13e reoNIorMyecKnx 1 apxeosiormyeckmx
JaHHbIX 1 MTMIC-mopennpoBaHmy NaneopeKoHCTPYKLMM
pacronoXeHns 6eperoBbIX TUHIA.

3apaven HacToALWen CTaTbh ABMAETCA PaccMOTpe-
HWe CTPOEHUA U reHesnca Hanbosee ApeBHUX Nocse-
NEeAHNKOBbIX akKyMyNATUBHbIX Gopm HapBcko-JTykcKon
NPeArnMHTOBON HU3MEHHOCTM, BbISBNIEHHbIX B XOAe
nccnenoBaHuiA NoCNeaHnX NeT cneumanuctamm NHctu-
TyTa KapnmHckoro B paMKkax HayuyHbIx npoekToB Poc-
cunckoro ¢oHga ¢yHOAMEHTaNbHbIX WUCCIeQ0BaHUN
1 Poccuickoro HayuHoro ¢oHfa.

MATEPUAJIbl U METOAblI NCCJIEAOBAHUA

AHanus penvegpa. [na BbiABNEHUS MIOLWALHOIO
pacripefeneHuns pennKkToBbix 6eperoBbix Gopm NCMosb-
30BaNCb MaTepuanbl ANCTaHLMOHHOIO 30HANPOBaHNA
pa3HbIX JIET U3 OTKPbITbIX reONHGOPMALIMOHHBIX Pecyp-
coB: leonopTana Pockocmoca, fAHaekc Kapt, Google
Earth. B ocHoBY faHHbIX 0 penbede HapBcko-Jlyxckom
HU3MEHHOCTU ferny MaTepuanbl r1o6anbHbIX LUd-
poBbix mogenein penbedpa SRTM, ASTER n undposble
Mognenu, noayyeHHole nytem oundpoBKu Tonorpadu-
YecKmx KapT MecTHoCTV macwTaba 1:50 000. [Ans reo-
Mopdonornyeckol cxembl Ky3eMKUHCKOM Naneopopmbl
NCMOoNb30BaNNChb U30NMHUN penbeda, ounppoBaHHbIe
¢ Tonorpaduryeckol KapTbl MacwTtaba 1 : 25 000, a ana
NpOCNeXnBaHUA PeNUKTOBbIX Geperosbix ¢opm —
rnoGasbHble anbTUMETPUYECKINE CMYTHUKOBbBIE AaHHbIE.
MonoxeHne pa3pe3oB M OOHAKEHUA U PENUKTOBBIX
6eperoBbix GOPM YTOUHANOCH MO JaHHbIM HUBENUPHBIX
N3MepeHui.

MNMocTpoeHne KapT-CxeM U aHanmM3 MaccrBa reosoro-
reodusnyecknx AaHHbIX npomvssoamnucb B MMC-nakete
ArcGlIS. Vicnonb3yemble MHCTPYMEHTbI MPOCTPaHCTBEH-
HOro aHan13a AoNoHMTENbHOrO Moayna SpatialAnalyst
INMC-nakeTa No3BONMAN BbIABUTb OCO6EHHOCTU MOpO-
NOTNN COBPEMeHHOro penbeda, 3HaUNTENIbHO MOBbI-
CUTb TOYHOCTb UHTEpNpeTauny MaTepuanoB AUCTaH-
LMOHHOTO 30HAMPOBaHUA U 0OOCHOBaTb BbIGOP MecT
AnA nonesbIx 06cnefoBaHN.

leopaduonokayuoHHoe npogpunuposarue. B 2013-
2019 rr. B paMKax Hay4YHbIX UCCIeOBaHMI NO rpaHTam
POOU n PHO 6bin BbINOMHEH CyLWECTBEHHbIA 00beM
reopagnonoKaluuoHHoro npodunnpoBaHus (ganee —
[PJ1) obuielt NpoTsKeHHOCTblo 6onee 75 Km (puc. 1).
MpodunrposaHne NPOBOAWIOCH NPW MOMOLLM reopa-
fapa mapku SIR System-2000 npowvisBofctsa ¢pripmbl
GSSI (CLUA). Mpremo-nepeaatoLLelt aHTEHHON CAy»Kmna
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AnnonbHaa aHTeHHa 5106 C uUeHTpanbHOW 4YacToTOMN
n3nyyeHua 200 M, a Takxe NCNOMb30BaNUCb aHTEH-
Hbl 70 n 400 MIy. Pernctpauma gaHHbIX OCyLecTBAA-
nacb OTKPbITbIM KaHasioM 6e3 yCUIeHUs, KOan4ecTBo
BbIOOPOK Ha Tpaccy coctaBuo 4096, pa3pagHOCTb —
32 6uTa, pantenbHoCcTb 3annucn — 200-1000 Hc. Mpwn
CpaBHUTEIbHO OQHOPOAHOM MeCcYaHOM reonorumye-
CKOM pa3pe3se rnybrHa 30HAUPOBaHUA aHTeHHbI 5106
pocturana 10-15 m 1 morna obecneumBatb paspella-
loLLyl0 CMOCOBHOCTb ~35 cM. leopesnveckan NpuBs3-
Ka npodunenn npoBoauiacb CUCTEMOW CMyTHUKOBOM
HaBuraymm GPSMAP 65CS (Garmin). lMorpewHocTb
mecToonpegeneHna £5 m. MNMpoekuna — WGS-84. Mpo-
¢dbunmpoBaHue BbINOHANOCH BAOb JIECHBIX MPYHTOBbIX
gopor. Teepgoe AOPOXKHOE MOKPbITME Ha Mnpoe3gax
OTCYTCTBOBAJIO, HE NPENATCTBYA MPOHMKHOBEHMIO CUT-
Hana u3nyyvaiolle aHTeHHbl. [eopagapHoe npodu-
NMpOBaHMe MNPOU3BOAMIOCH MPENMYLLEeCTBEHHO Ha
Jloporax C BbIpOBHEHHbIM penibedoM, rae KonebaHuaA
BbICOT MO JaHHbIM ToMorpadryecknx KapT He NpeBbl-
wanu 2 M. A6ContoTHbIe BbICOTbI MOBEPXHOCTU Teppu-
TopuK cocTaBnAnm ot 9 go 12 m. PaboTbl Ha OMOPHbIX
npoounaX CONpPoOBOXKAANNCH re0Ae3MUYECKON CbEMKOW
C NCMONb30BaHNEM HUBENNPA, TaXeoMeTpa 1 KBafpo-
KonTepa, 4yto obecneunso nonyyeHune LdpPoOBON Tpex-
MepHoW mogenu penbeda.

O6paboTka MoneBbIXx pajaporpamm OCyLlecTBAsA-
nacb B NPOrPaMMHOM MakeTe 06pPaboTKN 1 MHTEppe-
Tauum RADAN. K gaHHbIM NpUMeEHANCA CTaHOapPTHbIN
rpad obpaboTku, BKAoUalowWmin B cebs Habop Bep-
TUKANbHbIX U TOPU3OHTaNbHbIX GUILTPOB, yAaneHune
MOCTOAHHOW coCTaBNAoLLEN (Tak Ha3bIBAEMOTO «3BOHa
AQHTEHHbI») U PErynupoBKYy YycuneHuA. YueT OaHHbIX
0 penbede M pacyeT CKOPOCTEN pPACMpPOCTPaHEeHUA
3NEeKTPOMArHMTHbIX BOJIH B UCC/ieQyeMbIX cpefax ana
nepecyeta rnyorH NpoBOAMNICA MO pe3ynbTaTaM aHa-
nun3a rmnepbonmyeckrx ocen CMHGa3HOCTY, BO3HMKaALO-
WKMX Ha AnadparmupyoLmx 06beKTax, ¢ NCNob30Ba-
HWeM nporpammHoro naketa RadexPro. O6paboTaHHble
pagaporpammbl 6611 coxpaHeHbl B ¢opmate SEGY.
feodursnueckan MHTepnpeTaLms pa3pe3oB OCyLlecT-
BNANacb CTaHZapTHbIMK cpeacTtBamy Kingdom nytem
TPACCMPOBKUN OTPaKatloLMX FOPU30OHTOB, 30H N3MeEHe-
HUA UHGPACTPYKTYPbI 3aNuUCK, BblIeNIEHNA JTOKASIbHbIX
AndparmpyoLyx 1 aHomanbHbiX 06beKTOB.

CelicMoakycmuyeckoe npogunupoeaHue. Mare-
puvianbl HenpepbIBHOIO CEMCMOAKyCTUYECKOro Mnpo-
dunuposaHua (ganee — HCAI) nonyyeHbl B xofe
peanusauumn rpaHta POOW. PaboTbl npoBoannuchb
C MCMONb30BaHMEM 31EKTPOANHAMNYECKOTO UCTOYHN-
Ka — b6ymepa (1,5-3,0 KI'y). Pernctpaymsa oTpaxeHHbIX
BOJIH MPOW3BOAMNIACL OfHOKAHANbHOW CEeNCMOCTaH-
umen ¢ Bykcnpyemon MpUnoBePXHOCTHOW Cencmo-
kocon. O6paboTka UMdpoBbIX 3anucenn B dopmate
SEGY BbinonHAnacb ¢ NpMMeHeHWeM CTaHAAPTHOrO
rpada obpaboTku' B nporpammHom nakete RadexPro
(000 «[leko-reodpusnka CK», Poccua), nepecuet Bpe-
MEHHbIX pa3pe30B B MybVHHble NPOU3BOAWUNCS C eau-
HOW CKOPOCTbIO PAacnpOCTPaHeHWA NPOAObHbIX BOJH
Ana Bcero pa3spesa — 1480 m/c, COOTBETCTBYIOLLEN CKO-
pOCTV B BOAHOW Tonwe. Bcero BbINOMHEHO 25 MOr. KM
HCAIMN no cetn napannenbHbix npodunenn nonepek
nofsoaHoro 6eperoBoro cknoHa (puc. 1).
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NHTepnpeTauua paspe3os HCAI noareBepkaeHa
APXVIBHBIMW CKBa)KMHamMu OypeHUs, BbINOSIHEHHOMO
B 1984-1985 rT. B pamKax rocyfapcTBeHHOWN reonoru-
Yyeckol CbeMKM Lenbda.

leonozuyeckoe onucaHue u onpo6osaHue omJio-
JKeHul. [InA nHTepnpeTauMmn JaHHbIX reopajnosnoka-
LIMOHHOTO NPodUNPOoBaHMs ObIIO BbIMOTHEHO AeTallb-
HOe onucaHve 1 onpoboBaHME TEXHOTEHHbIX pa3pe-
30B (Kapbep Mo gobblue necka), HebonbLKMX WypdhoB
B CK/OHe Teppacbl, a TaKKe OTNOXKEHWI, BCKPbITbIX
Herny6okumn (0o 2 m) GypoBbiMU CKBaXunHamu. [ns
WHTepnpeTaunm reopaflapHblX AaHHbIX BbIMOHANOCH
Hernybokoe 6GypeHue C mMcnonb3oBaHuem 6eH300ypa
STIHL BT 121 cOBMECTHO CO LUHEKOBbIM MOYBEHHbIM
6ypom u ABymA yanuHutenamu (go 2-2,5 m). Onuca-
HMe pa3pe3oB CONPOBOXKAANIOCh MOC/IONHbIM OTOOPOM
06pa3L0B Ha rpaHyoOMeTprYecknii aHanms. OTobpaHo
1 NpoaHanu3mposaHo 253 obpa3ua. B xope nccneposa-
HWIA no pa3pe3y 18A2 6bino nocnefoBaTenbHO 0Tobpa-
HO 9 06pa3LIOB NecyaHbIX OTIOKEHWUI A5t AATMPOBAHNA
METOAOM ONTUKO-CTUMYNIMPOBAHHOW TIOMUHECLIEHLNN.
Tak»ke NpuBneKancb faHHbIe O reosIorMYyeckoM CTPo-
€HVM YeTBepPTMYHbIX 06Pa30BaHWIA, Pa3BUTbIX B Npeae-
nax nucta 0-35-V (KnHrucenn) reonornyeckom KapTbl
MacwTaba 1 : 200 000 [10], n AaHHblE MO CKBaXW-
HaMm, MpuvBefleHHble B MOHorpadum nop pefakumen
H. N. AnyxtnHa n W. W. KpacHosa [17]. U3yuanacb
MOLLHOCTb ONPOOOBAHHbIX MPOCIOEB, UX KOppenauus
CAaHHBbIMU reopafapHoOro NPodUIMPOBaHNsA, OnrcaHye
TEKCTYpP OTNIOXKEHUI 1 MPOBOAMNACH AVHAaMO-TeHeTuYe-
CKaa VHTepnpeTaumnsa AaHHbIX FPaHyIOMeTPUYECKOro
cocTaBa.

JlabopamopHvele uccnedoeaHus. [paHynomeTpu-
YeCKMI aHanu3 BbIMOSIHEH CUTOBbIM METOAOM C Npu-
MEHEHVEM aHaNM3aToOPHOM MNpoCenBalLLen Mallun-
Hbl AS 200 c ynpaBneHuem "g” ¢upmbl Retsch Ha
CTaHZApPTHOM Habope MNeTeHbIX CUT C pPasfeneHnem
ocagka Ha 19 ¢pakuuin. Ona nHTepnpeTaunmn OaHHbIX
rpaHysioMeTPUYECKOro aHanm3sa paccumTaHbl rpaHyno-
MeTpuryeckme KoadppuumneHTbl (CpefHUI pa3mep 3epeH
(Ma), copTnpoBaHHOCTb necka (So), acummetpus (A),
skcuecc (E)), nocTpoeHbl KpuBble rpaHyIoMeTpUYeCcKnx
pacnpefeneHnin n reHeTnyeckne guarpammbl [18-20].
OnpepneneHa OKaTaHHOCTb rPy6006NOMOYHbIX GpaK-
uuiA no 6annbHow wkane J1. b. PyxuHa2,

[atupoBaHne MeTogom ONTUYECKM CTUMYNPOBAH-
Hon moMuHecueHuun (nanee — OCJ1) BbINOMHEHO
B nabopatopun OIBY «MHcTuTyT KapnmHckoro» (nabo-
paTopHbIn nHAeKc RGI) gna 9 obpasuoB necka. M3me-
peHe naneofo3bl As Bcex 06pa3LioB Npov3BoAMIoCh
no keapuy. Bospact no OCJl-gatnpoBaHuio Hanbonee
NPUONMXeH K KaneHZapHbIM rogamM ¢ yYeTom norpeLw-
HOCTU. 32 OCHOBY pacyeTa MOLLHOCTY JO3bl U BO3pacTa
npo6 6bin B3AT Kanbkynatop DRAC [21].

'Wanaesa H. B., CraposoitoB A. B. OCHOBbI CENCMOAKYCTUKM Ha
MENIKOBOJHbIX aKBaTopuAX : yueb. nocobue. M. : /13a-80 Mockos.
yH-Ta, 2010. 252 c.

2PyxuH J1. . OCHOBbI NMTONOMUI: yYeHMe 06 OCafoUHbIX Mopofax / nop
pep. H. b. BaccoeBunya. 2-e n3ga., nepepab. v gon. J1. : foctontexmnsaar,
1961. 779 c.
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I/IHmepnpemauu;q NOJTyYeHHbIX OdHHbIX

CyLecTBEHHO MOBbLICUTb MHPOPMATUBHOCTb U [OC-
TOBEPHOCTb MOJIyYEHHbIX Pe3y/bTaToB MO3BOJINIO
MeXONCLMNIMHAPHOe COTPYAHNYECTBO B pamKax poc-
CUNCKO-ICTOHCKMX apXxeosiormyecknx uM naneoreorpa-
duryeckux nccnenoBaHniA, HanpPaBIEHHbIX Ha U3yYeHne
KyNbTYPHbIX NPOLECCOB, MPOUCXOAMBLUMX B YCOBMAX
OVNHAMUYHO MEHSAIOLLMXCA NPUPOLHbIX 00CTaHOBOK MOC-
nenepHuKoBbA [4; 13; 15]. B paboTtax npriH1UManu yya-
cTve cneymanucTbl IHCTUTYTa nctopun mateprianbHON
KyneTypbl PAH, My3ea aHTpononorum u stHorpadumn
M. MNeTtpa Bennkoro PAH, TapTyckoro yHnBepcuteTa
n yHusepcuteta Oyny. CoBpeMeHHble reoapxeono-
rmyeckme wuccnefoBaHa nNpeacTaBnAloT 60NbLION
VHTEpeC B CUJTY UX MEXAUCLUMINHAPHOIO XapaKkTepa,
YTO NO3BONAET YCTaHaB/MBaTb B3aUMOCBA3N MeXIy
N3MEHEeHNAMN NPUPOLHON Cpefabl N XapakTepoM pac-
ceneHVA YyenoBeka. B yactHocTy, B paccmMaTprBaeMom
palrioHe BbIAABNIEHO MHOXECTBO CTOAHOK, MPUYPOUYEHHbIX
HernocpeacTBEHHO K ApeBHUM 6eperoBbiM NMHUAM [16]
nm6o K Kocam, obpasylowmmcs B ycTbsax pek (Marana,
Hapsa, Jlyra, Vixopa, OxTa). Bo3moXHOCTM faTMpoBaHms
apxeonornyecknx NaMATHWKOB MOBbILIAIOT AOCTOBEp-
HOCTb OnpefenieHNA BPeMeHN 1 MeXaHM3Ma pa3Bu-
TUA NaryHHbIX cMcTeM. B cBolo ouepepnb, AeTanbHble
naneopeKkoHCTPYKLUM GOPMUPOBAHUA akKyMYNATUBHbIX
bopMm, BbINOMHEHHBIE C YYETOM MPUHLMNOB NPUOPEX-
HOW NUTOAMHAMMKM, NO3BOMIAOT CO34aBaTb MPOrHOCTY-
yeckme Mofenu, cnocobcTByoLMe BbIABNEHNIO HOBbIX
apxeonornyeckmnx NamAaTHUKoB [16].

Ba)KHbIM acnekToM [OCTOBEPHOCTM BbIMOJSHAEMbIX
naseopeKoHCTPYKLNIN ABNAETCA MOHMMaHNE OCHOBHbIX
3aKOHOMepHOCTEN NNTOMOPPOAMHAMUKN HGeperoBbIx
30H, KOTOpble HapAfdy C reosiornyeckrM CTPOEHMEM,
Mopdonornen 1 TEKTOHWKOW ABAATCA OCHOBHbIMMU
daKTopamu, onpegenaoWwMM pasmepbl, Gopmy 1 TeH-
OEeHUUN pPa3BUTUA PENMKTOBbIX OGeperoBbix ¢opm
[22-24].

PE3YJIbTATDI

AHanuz kapmoezpaghuyeckux mMamepuasos, BKIIO-
YalLWKMX KOCMOCHUMKMK, Tonorpaduyeckme u reono-
rMyeckme KapTbl, a Takxe aHanus uudposoi Mmogenm
penbeda C yueToM UMEILLNXCA faHHbIX 06 U3MEHEHNAX
YPOBHA NaneoBof0eMOB BOCTOUHOM YacT OUHCKOro
3anuBa [3; 4; 25], no3sonun BblAENUTb PALA NPUHLK-
NManbHO BaXKHbIX MOPQOSIOrMyecknx OcobeHHOCTeN
penbeda n3yyaeMol TeppuUTOpMU. YCTaHOBNEH XapaKTep
B3aVIMHOTO PACMONIOXKeHWs akKKyMyNATUBHbBIX 1 abpasu-
OHHbIX 6eperoBbix GOpPM NaneoBOJOEMOB U onpefeneHa
Hanbonee BepOATHasA CTafMNHOCTb UX GOPMUPOBAHMA
(puc. 1, 2). B penbede nobepexbsa [OCTAaTOUYHO YETKO
BblAenaeTcA abpasmnoHHbIN YCTYN MakCMaribHON ¢a3bl
NITOPVHOBOW TpaHcrpeccun. K Hanbonee KpynHbIM
AKKYMyNATMBHbIM pOpPMaM OTHOCATCA: IBe CUMMETPUY-
Hble KOCbl (TaK Ha3blBAEMOro «a30BCKOrO TWMa» Mo
Knaccuoukauymm B. M. 3eHkoBMYa [26]) no obe CTOPOHbI
oT pycna p. Jlyra — Purvkionbckas naneokoca Ha JIeBOM
(to>kHOM) Bepery 1 BbISIBEHHAsA MO pe3ysfibTaTam Hallmx
nccnefoBaHun KypoBuuKaa naneokoca Ha npaBoM

(ceBepHOM) Gepery [27]; Kyapykiosnibckas naneokoca
(naneonepecbinb) — KpymnHeWLWasa B PErvoHe pesviK-
TOBasA aKKyMynATMBHasA dopMa, NMpoTArMBaroLiasca Ha
25 KM BAOJb COBpemMeHHoro 6epera Hapsckoro 3anvBa;
cepus napasnenbHbIX PeIMKTOBbIX 6eperoBbix perpec-
CUBHbIX BanoB.; Ky3eMKMHcKasa naneodopma.

MpocTupaHne, runcomeTpuyeckoe MoJsioXKeHne
1 MmopdOoMeTprYeCKne XapaKTepucTUKu 60nbLINHCTBA
BbIAIBNIEHHbIX B XOf€e NPOBEAEHHOr0 aHanns3a pennKkro-
BbIX GEPEroBbIX AKKYMYNATUBHbBIX POPM COOTBETCTBYIOT
KOHLeNnTyanbHOW MOAENU pa3BUTUA PervoHa nocne
MaKCMMyMa NIMTOPMHOBOW TPaHCrpeccun B cepepnHe
ronoueHa [4]. MpoBedeHHbIN aHanM3 NO3BONAET BbisA-
BUTb COMPSPKEHHblE abpasViOHHble U AKKYMYNSATUB-
Hble YUYacCTKN NMUTOANHAMNYECKNX CUCTEM, YCTaHOBUTb
WCTOYHMKM OCAJOYHOrO MaTepuana U MexaHu3m pas-
BUTMA aKKyMYATMBHbIX GOPM.

OpHako yxe Ha aTane lNMC-aHanu3sa penbeda crano
OYEBUIHO, YTO MpoCTUpaHue Ky3emMKUHCKOWN naneo-
$OpMbl — MpPaKTUYECKM MepneHAVKYIsSPHOe COBpe-
MeHHOMy Hepery — pe3Ko BbienseT ee U3 Orn1McaHHOro
KOMMJeKCa aKKyMynATUBHbIX GOPM 1 He BNUCbIBAETCA
B 00LLYyt0 KapTUHY BO3MOXKHOIO MOJSIOMEHMWA 6eperoBbix
JIVHWUIA NocnenefHMKOBbIX NaneoBogoemMoB (puc. 2).

B xopge uHmepnpemayuu PJ1 3anuceli 66110 BbI-
JefneHo NATb reopajapHbIX Komrniekcos (aanee — lK),
OTNNYAIOLLMXCA KaK CTPYKTYPHbIMU, Tak 1 INTONOrYe-
CKMK ocobeHHocTamHK (puc. 3, 4).

HwxHun K-l xapakTepumsyeTca notepein Koppenauum
CUrHana, Yto BO3HMKAET B C/lyYae M3MEHEHUA IMTONOrn-
YecKoro cocTaBa OT/IOXKEHWI BHI3 MO pa3pesy C yBenmye-
HMeM cofepaHnA MUHUCTbIX YacTuu. [paHuua KpoBnu
KOMM/IeKca UMeET APKYH0 OCb CMH(A3HOCTM, COOTBETCTBY-
IOLLYIO 3PO3MOHHOMY FOpPM3OHTY. KpoBna HepoBHas, Ha
3HAUMTENIBHOM KONMuyecTBe Npodusien norpyxatoLancs
HIVKe MpOoHMKaloLel cnocobHocTy reopafapa. bonblue
BCEro OHa MpOosB/IeHa B CeBepo-3amnafHoN vacTn pan-
OHa MUCCNefoBaHUA, C ABHbIM MOrPYXXEHMEM B IOXKHOM
HanpaBneHnn B CTOPOHY p. POCCOHD.

Boiwe Bbigenatotca otnoxeHusa K-Il, gna kotopo-
rO XapakTepHO mnpeobnafjaHue CybroprsoHTaNbHbIX
N CNaboHAKINIOHHbIX BHYTPEHHMX TPaHUL, WUMeKLMX
XOPOLIO YMTaemble ocu crHpa3HOCTW. MogobHbIN TUn
3anmncy CBONCTBEHEH OGIOMOYHBIM MeCYaHO-rPaBUii-
HbIM OTNOXKeHMAM. BHyTpm Komnnekca BblgenAatoTca
O OBYX MPOTAMXEHHbIX FOPU3OHTOB pa3MmblBa, OTYeT-
NINBO NPOABAAKLNXCA MO APKON U HEMPEPbLIBHOW OCK
CMHpa3HOCTL.

BepxHiolo yacTb paspesa cCnaraloT OTIOXKeHuA
noscemectHo passutoro [K-lll, vmetlowero ropmson-
TaSlbHOe 3asieraHne CnoeB, BblAepP>KaHHOCTb MO MJo-
Waan 1 JOBOSIbHO OQHOPOAHbBIN MPO3pPayHbIN reodu-
3nyecknin paspes. [JaHHbI KOMMEKC 3aneraeT C pes-
KUM CTPYKTYPHbIM HecorflacmeM Ha HuKeneKalmx
oTnoxeHuaAx. paHuLa NoJoLWBbI KOMMEKca UMeeT
APKYI0 CyOropmnsoHTasnbHyio 0Cb crHba3HOCTU. BepxHssa
rpaHMLa KomMnneKkca coBrnagaeT ¢ AHEBHOW MOBEPXHO-
CTbi0 Ha GOMbLUEN YacTU TEPPUTOPUMN U TONBKO B Mpe-
Jenax pasBuUTUA OIOHHbIX rpAd NepeKpbiTa 30710BbIMU
OTNOXKEHUAMU.

BepxHtoto YacTb paspesa nccregyemor Tepputopum
ob6pasytoT oTnoxeHusa K-V, HecornacHo nepekpbiBa-
lolme Huxenexale obpasosaHms. B BepxHel yactu
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KOMMJIEKC XapaKTepusyeTca Npo3payHoOCTbio 3anmcu [K-IV ¢ nogctunalowymmy OTNOXEHUAMY BblgenAeTcA
M Masiol MHTEHCUBHOCTbIO OTPakaloLmMX CUrHANOB. Nno SAPKOM OCU CUHGPA3HOCTU, UMEILWEN AOBOJIbHO
[aHHbIN KOMNNEeKC pa3BUT NIOKaNbHO U NPUYpoOYeH BbIPOBHEHHYIO MOBEPXHOCTb. BHYTpK KOoMnnekca Bbige-
K cybmepuavioHanbHOMYy AlOHHOMY noAcy. [paHuua NATCA HaKMOHHblE B BOCTOYHOM HarMpaBieHUM CIIOW.
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Puc. 2. KysemkunHckas naneodpopma

a — KOCMOCHMMOK MecCTHOCTV; b — undposas mogens penbeda, coCTaBeHHad Ha OCHOBE OLUMPPOBKM TOMorpaduuecknx Kapt
Maclitaba 1 : 25 000, ropn3oHTanu B MeTpax; € — CXemMa reopaaronoKaLMoHHOro npodunmposaHns;, d — reomopdonornyeckas
cxema: T — JtoHbl, 2 — Oeperosble Banbl, 3 — KOCbl, 4 — abpa3vioHHbBIN YCTYN; NMOBEPXHOCTN penbeda 00pazoBaHHble: 5 — Beep-
HBIMI KOCaMK (3PO3MOHHBIN OCTaHel), 6 — MeXBanoBbiM1 3a60N0UYeHHbIMU AenpeccuaAmMA (ManeonaryHsl), 7 — MONOrOHaKIOHHOM
MOPCKOW PaBHUHOW, Nepexofallelt B MPUMOPCKYI0 HU3MEHHOCTb, 8 — OeperosbiM Banom (naneonnsax), 9 — 3010BbiM1 06pa3zo-
BaHVAMK, 10 — NONOrOHAKIOHHOM MOPCKON PAaBHWHOW, C BbIPAKEHHBIMI PErpeccuBHbIMU BeperoBbiMy Banamu, 11 — anioBuem;
12 — apxeonornyeckune NamATHUKL Ky3eMKUHO 1 UX HoMepa; 13 — npoduniv reopaamonokauny; 14 — mMecTonosnoxeHe onopHbIx
paspe3oB 17A8 n 18A2

Fig. 2. Kuzemkino palaeospit

a — satellite image of the area; b — digital relief model based on digitized topographic maps at a scale of 1: 25,000, contours
in meters; ¢ — diagram of ground-penetrating radar profiling; d — geomorphological diagram: 7 — dunes, 2 — longshore bars, 3 —
spits, 4 — erosion scarp; relief surfaces formed by: 5 — fan spits (erosive remnant), 6 — bar swampy depressions (palaeolagoons),
7 — gently sloping sea plain turning into a coastal lowland, 8 — longshore bar (palaesobeach), 9 — aeolian formations, 70 — gently
sloping sea plain with clearly regressive longshore bars, 77 — alluvium; 12 — archaeological sites of Kuzemkino and their numbers;
13 — ground-penetrating radar profiles; 14 — location of reference sections 17A8 and 18A2
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OtnoxeHua NK-V popmumpyioT KpyrnHoe IMH30BUA-
HOe Teno, C npuieraHvem npumbikawulee K Kysem-
KWUHCKOW naneodopme co CTopoHbl HapBcKoro 3anuea.
KomnneKkc nmeeTt HeCOrnacHyo rpaHuLy C HUXKenexa-
MMM OTNIOXKEHUAMM, BblAENIAEMYIO MO APKOW OCU CUH-
dbasHoCT BOOIb BCe MOAOLLBbI. BHYTpeHHee cTpoeHue
XapaKTepur3syeTca [OBOJSIbHO APKMMM OTpPakatoLmmm
rpaH1LaMm CybropusoHTasibHOro Uim cIaboOHAKMOHHO-
ro (go Kocoro) 3aneraHns cnonkos. CNIoM HEBbIAEPKaH-
HbI, TMH30BUAHbIV, MOLWHOCTbIO OT 2 A0 10 M.

Mo pesyneomamam uHmepnpemayuu HCAIT 6binu
BbleneHbl OTpa)awLle ropusoHTbl 1 CENCMOTONLLN

Cesep
8481 847

Mpocbunu 848-845
8471846

YyeTBEPTMUHBbIX 0bpa3zoBaHuii (puc. 5). B ocHoBaHuK
pa3pesa B UHTepBane rybuH 22-25 M Huxe YypOBHA
MOPA MPOCNEXMBAETCA KPOBA 0CalOUHbIX 06pa3oBa-
HWI BeHZa. C obnekaHVeM ee NepPeKpbIBaOT NefHUNKO-
Bble OT/IOXKEHWA NO3[HEro HeonaencToLeHa MOLHOCTbIO
€nos okono 7 M. MopeHHbIN CNoi nepeKkpbiBaeTCA KOM-
NIEKCOM OTIOXKEHUIN, NHTEPMNPETUPYEMbIX KaK BEpXHe-
HeonencToLeHoBble GproBMOrnALManbHble. VX KpoBns
3aneraet ot rMy6uH 10 M HVXe YPOBHA MOPSA CO CTOPO-
Hbl Gepera 1 norpy»aeTcs Ha 3anag Jo rnyouH okono
18 m. MowWwHOCTb CnoA Ha pa3pesax gocturaet 20 m.
BeHuatoT paspe3 ManoMOLLHble O3epHble U MOPCKMue
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Puc. 3. 3aneraHne reopapapHbIX KOMMIEKCOB B palioHe KyseMKnHcKol nano$opmbi

a — paspesbl, nepecekalolme naneodopmy: SNeMeHTbl 3aneraHns ClI0eB BHYTPW KOMMIeKca: | — Bo/b pa3pesa, 2 — ronepek
(B HampasneHnn oT 3puTens), 3 — PacronoxeHre BypPOoBbIX CKBAXKMH M 3a4MCTOK Ha pa3pese, B ToM yucre 17A8; b — cxema pacno-
NIOMEHVA MOKa3aHHbIX NPOGUIEN; € — CxeMa COOTHOLIEHWS reopajapHbIX KOMMIEKCOB: KPACHbIE IMHUN — 3PO3MOHHbBIE TOPU3OHTHI

Fig. 3. Occurrence of ground-penetrating radar unions in the Kuzemkino palaeospit area

a — sections intersecting the palaeospit: the layer occurrence elements within the unit: 7 — along the section, 2 — across (away
from the viewer), 3 — location of boreholes and clearings in the section including 17A8; b — layout diagram of the demonstrated
profiles; ¢ — diagram of the ground-penetrating radar union relationships: red lines refer to erosion horizons
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OTNOXKEHWA roNoLeHa MOLLHOCTbBIO, He MpeBbILaloLLen
nepBbIX METPOB.

[na xapakmepucmuku seuwjecmeeHHO20 cocmasa
66111 onpoboBaHbl oTnoxeHuA MK-1I-TK-V B npegenax
Ky3semkunHckol naneodopmbl (puc. 6-8).

O6paszoBaHus MK-Il npeacTaBneHbl Naukamu nepec-
navBaHWA NecYaHbIX N rpy60061OMOUYHBIX OTIOXKEHWIA.
lpy6ble cnou onpoboBaHbl B OCHOBaHWM pa3pesa 17A8
n B wypde 17A7. OHM npepcTaBneHbl MIOX0 COPTU-
POBaHHbIMW FaneyHbIMK OTSIOKEHUAMU (C NPUMECHIo
MesNKKMX BanyHOB), CpeAHee copeprKaHue yactul bonee

2 MM — 62,2 %, B Tom Yncne ot 10 go 60 % — ranbku
pasmepom oT 2 go 5 cm. B nHtepsane 5-50 mm npe-
06nagatoT oKaTaHHble 3epHa (3 6anna') ¢ npumecolo
XOPOLLO OKaTaHHbIX (4 6anna) 1 nonyokaTaHHbIX (2 6an-
na) yactuy, MecyaHble npocsion NpeacTaBieHbl NMIOXO
COPTUPOBAHHbIMM MENKO-CPefHEe3ePHUCTbIMM NecKaMm
(Ma — 0,30 mm). [MoBepPXHOCTb KOMMIEKCa oTaenAeTcA
OT BblLeNIeXalX OT/IOXKEHWI 3PO3MOHHbBIM FOPU30H-
TOM, NPAKTUYECKM MOSIHOCTbIO CIIOMKEHHBIM OTMbITbIM
rpy6006/10MOUYHBIM MaTepuanom (ranbka, 1O OTAeNb-
HbIX MeNKUX BanyHOB) (puc. 7).
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Puc. 5. IHTepnipeTauuna pe3ynbTaToB CEMCMOAKyCTUYECKOro NpodunnpoBaHuns

b — KPOBNA 0Cafl0UHbIX MOPOA BEHAA; A — KPOBNA NefHVKOBbBIX 00pa3oBaHuii (MOpeHbl); A7A2 — OTpakalowmnid ropr3oHT (KpoBnA
HeonnencToLEHOBbLIX OTNIOXEHNIA/NoAoLBa ronoueHa); /] — nosepxHocTb aHa; CCT b-A — cellcMoToNLa NeHMKOBbIX 00Pa30BaHNi
(no3aHuin HeonnencToler); CCT A-A”— ceicmoTonla GBMOMMALMANbHbBIX OTIIOXEHWUI (N03AHWIN HeonnencToueH); CCT A-] — celr-
CMOTOSE O6BbEAVNHEHHBIX aHUWIOBBIX M IMTOPUHOBBIX CNIOEB (FOMOLIEH)

Fig. 5. Interpretation of seismic and acoustic profiling results

b — roof of the Vendian sedimentary rocks; A — roof of glacial formations (moraines); A7A2 — reflecting horizon (top of the Neopleis-
tocene deposits/bottom of the Holocene); /] — bottom surface; CCT b-A — seismic unit of glacial formations (Late Neopleistocene);
CCT A-A” — seismic unit of fluvioglacial deposits (Late Neopleistocene); CCT A-J] — seismic unit of combined Ancylus and Littorina
layers (Holocene)

"PyxuH J1. b. OCHOBbI IMTONOrN: yYeHUe 06 0CafouHbIX nopopax / nop pep. H. b. Baccoesnya. 2-e n3g., nepepab. u gon. J. : focTonTexnspar,
1961. 779 c.
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Boiwenexawme otnoxeHua (otHocAtcs K [K-II)
npepacTaBieHbl CyOropr3oHTaibHbIM NepecsiaviBaHeM
nperMyLLeCcTBEHHO MeJIKO-CpeAHe3epHUCTbIX Hecso-
WCTbIX MECKOB M KOCOCIOUCTBIX (C MynbAaoobpasHo
CJIOVCTOCTbIO) MEeCYaHbIX Mayek ¢ rpy600610MOYHbIMA
npocnoamun. NK-1ll BCKpbIT Kapbepom B ycTyne Teppachl
(pa3pes 17A8) (BMAUMaA MOLLHOCTb 3 M, MOMHaA MOLL-
HOCTb, Mo AaHHbIM [PJ1, coctaBnset 4 m) (puc. 6).

Pa3pe3 MK-Ill MOXKHO nogpasgennTb Ha TPY MayKku.
B ocHOBaHUM HWXHeN Maykn BblAenaeTca Npocsion
KOCOC/IOMCTbIX (MageHme Ha Iro-BoCToK (yron Hak/ioHa
45°)) NnNoxo copTnpoBaHHbIX (SO — 2,05) cpegHe-men-
Ko3epHUCTbIX neckoB (Ma — 0,30 MM) MOLLHOCTbIO
40-50 cm. Bbiwe 3anerator Xopowo COPTUPOBAHHbIE
(So — 0,92-1,32) HecnoncTble MeNKo3epPHUCTbIE NECKN
(MowHocTbto 1,8-2,0 M), pa3aeneHHble Npocioem, 06o-
raleHHbIM rpy6006/10MOYHBIM MaTepUasnioM, cofepxa-
Hue KoToporo coctasnsAeT oT 10 o 34 %. Bropas nauka
CNOXKeHa KOCOCTIOUCTbIMM NeCKamy, pasfesieHHbIMU
M3MEHAIOWMMCA MO MolwHocth (5-20 cm) npocnoem
rpy6oobnomouHoro Matepmana. Kak BbliLue, Tak 1 HUXKe
3TOro NPOCNOA 3aeraloT KOCOCNouUCTble (C MynbAo-
06pa3HON CIOMCTOCTBIO) MJIOXO U CPpefiHe COPTUPOBAH-
Hble (So — 1,66-1,87) cpeHe-MeNKo3epPHUCTbIE NECKU
(Ma — 0,30-0,33 mm). Tpy6o0o6rnomoUHble Mpocsion
B HVPKHEN 4acTu WHTepBasa NpeacTaBfieHbl M0XO
COPTUPOBaHHbIMY (SO — 3,2) KPYMHO-Tpy603epHUCTbI-
MU neckamm (Ma — 1,0 mm). Ipy6006;10MOYHbIN Npo-
CNOV CNOXKEH FpaBueM, ranbkom n menkumm (go 10 cm)
BaJlyHamu, coctasnawowmmn 10-65 % ocapka n norpy-
MEHHbIMW B MJIOXO COPTUPOBAHHbLIN (SO — 3,29)
KpynHo3epHUCTbIN necok (Ma — 1,5 mm). lpaBuiiHble
1 raneyHble 3epHa okaTaHHble (3 6anna). Obwas moLy-
HocTb npocnoa 0,7-0,9 m. BepxHAA nauka cnokeHa
TOHKOTOPU3OHTaNIbHO-CJIOUCTbIMU (B BEpXHEN 4acTu
HeCNOUCTbIMM) XOPOLLO U CpefHe COPTUPOBAHHbLIMN
(So — 1,14-1,68) cpepHe-menko3epHUCTbiIMM (Ma —
0,32 mMM) neckamn C pepgkon ranbkon. OTnoXkeHus
BepxHen yactu K-l npocnexeHbl B 3anagHOM Hanpas-
NEeHWW, TAe MOLWHOCTb Mayky JocTUraeT 4 m, 1 ee
BEPXHAA rpaHuUa NpefcTaBieHa BblAepKaHHbIM Mo
natepanu 3PO3VOHHbIM FOPU3OHTOM, OOOralleHHbIM
rpy6006/10MOUYHbBIM MaTepUaNoMm.

OtnoxeHna TK-IV cnoxeHbl XOpowo u cpefgHe
coptupoBaHHbIMK (So — 1,35 (1,17-1,54)) menko-cpeg-
He3epHUCTbIMK Neckamu (Ma — 0,33 mm).

OTnoxeHus K-V onpoboBaHbl B BEpXHEN YacTy, rae
OHM NpefACcTaBfieHbl XOPOLO COPTUPOBaHHbIMUK (SO —
1,06) menko3zepHuctbimmn (Ma — 0,19 mm) neckamm.

Pe3ynemamel 0amupoeaHusa o6pa3yos necyaHbix
OTNOXEHWI, OTOOPaHHbIX B OMOPHOM paspese 18A2
Ky3eMKnHCKo naneodopmbl, NoKasanu, YTo nosyyeH-
HbI1 BO3PACT OT/IOKEHNIA BapbupyeT B UHTepBane oT
8,1 po 13,5 TbiC. neT (tabnuua). PacnpepeneHue patu-
POBOK MO BPEMEHHOW LWKaJfie 1 BbicOTe onpoboBaHMs
MOKasaHo 1 Ha puc. 9.

OBCYXAEHUE
Cmpamuepacpusa

HuxHwuin eeopadapneiti komnnexc (MK-I) 6naropaps
XapaKTepHbIM OCOBEHHOCTAM U UYETKON Koppenaumm
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C pe3ynbratammn 6ypeHusa [10] gocTaToyHO OfHO3Hau-
HO WMHTEPNpeTMpyeTCA Kak MOPEHHble, CyLeCTBEHHO
CYIMNHUCTbIE OT/IOKEHMNA OCTALLKOBCKOrO FOpPU30HTa.
CornacHo pesynbraTaM reofiornMyeckon CbemKku, nep-
HUKOBble OTNOXeHuA B npefenax Hapscko-Jlyxckon
NPeArnMHTOBON HU3MEHHOCTU MpefcTaBsieHbl necya-
HbIMW TNHamMK, copepxawmmu ot 5 po 40-60 %
BaJlyHHO-TA/IeYHOro matepurana (06moMKM Kpuctaniu-
yecknx nopop). MoBepxHOCTb MOpeHbl Ha npodunax
reopajapa Xopowo KOoppenupyeT ¢ onybnnKoBaH-
HbIMW AaHHbIMK MO cywe (0T —16...-20 m Ha tore o
-25...4+20 M Ha ceBepe) 1 pe3ynbTaTammn CerncMoaKy-
CTUYEeCKNX MCCredoBaHUn Ha akBaTopumu Hapsckoro
3anvBa. Ha npodunax reopagapa cybroprisoHTanbHas
(cnabo HaknoHeHHaa K BOCTOKY) MOBEPXHOCTb Mope-
Hbl MPOCIEXMBAETCA Ha abCOMOTHON BbicoTe OT -0,5
fo +2 M. AHanu3 npoodwnen reopagapa He BbISBUI
OTNOXKEHWI, COOTBETCTBYIOLUMX JIEHTOYHbIM UV FOMO-
FeHHbIM [IHAM, LUMPOKO PacnpOCTPaHEHHbIM Ha Npu-
nerapLwmx yyactkax Mopckoro gHa OuMHCKoro 3anvea.
Ha cyLue neHTouYHble MVHbI BbIAABIEHbI B IOXHOI YacTyh
HapBscko-Jly>kcko npearnIMHTOBOW HA3MEHHOCTH [2; 9;
10] (Ha abcontoTHOM BbicoTe oT =10 go 0 M) U B ce-
BEpPHOM ee 4acTu B npefenax noKajbHbiX Aenpec-
cuin penbeda MOpPEHbI, CBA3AHHbIX C ManeofoNnHamMm
(naneogonuHa p. Jlyra, BnaguHbl o3ep babuHckoe,
Mmy6okoe u Jlewmnn — Ha abCconoTHbIX BbicOTax oT —25
no -7 m).

Komnnekc omnoxenul [K-Il, 3aneraiowmin Bbille
Nno pa3spesy 1 WNPOKO Pa3BUTbIN B CEBEPHOWN U LIEHT-
panbHOM YacTAX panioHa WCCNefoBaHWUN, BKAOYaeT
Tpu nogkomnnekca (TK-1I', TK-112, TK-113), pa3geneHHbix
HeCornacHbIM/ 3PO3UNOHHBIMU FpaHuLammn. Komnnekc
NHTEPNpeTUPYeTCA KakK TeppureHHble, CyLeCcTBEHHO
NecYaHUCTble OTNIOKEHUSA, MMeloLWmne KOCOCIoNCToe
3aneraHve C ABHbIM COrNacHbIM MPUMbIKaHMEM CNOeB
ApYyr K Apyry no natepanu 1 nocTeneHHbIM KX Bbino-
naxrBaHneM BOOMb pa3pesa.

B npenenax pasHbix MOAKOMMNIEKCOB HabnogaeTca
pa3HOOPUEHTUPOBAHHOE HamniacToBaHMe CI0eB, YKa-
3blBaloLlee Ha HEOQHOKPATHYI0 CMeHYy HarnpaB/ieHUN
noTtoka. B onpo6oBaHHOI YacTn pa3pesa OTNOKeHUA
XapaKTepu3yloTca CyWecTBEHHO rpyboo610MOYHbIM
COCTaBOM (nepecnanBaHMeM NecyaHbIX U rpaBUNHO-Ta-
NeyYHbIX NPOCIOEB), UYTO CBUAETENbCTBYET 06 mx dop-
MVPOBAHUN B YC/IOBUAX MOTOKOB BbICOKUX SHEPTUN.
OTtnoxkeHns o6beMHEeHbI B OAVH KOMMEKC, MOCKOJIbKY
MUMeIOT OAHOTUMHblE BHYTPEHHME CTPYKTypbl. MoLy-
HocTb Bcero kommnekca [K-Il Ha npodunax ¢ Buanmon
HUXXHEN rpaHuLen noCTOAHHAA W COCTaBnAeT OKOJO
12-18 m, MmecTamu 1 6onee.

BbiHeceHHble Ha MNOCKOCTb 3f1eMEeHTbl MajeHuA
CNoeB MOTOKOBbIX OT/IOXKEHWI, OTPaXkaroLLe Hanpas-
neHve NOCTYynSIeHNA OCafJOMHOro MaTepuana, npuse-
[eHbl Ha cxeMe, NokasbiBaloLlen dopmmpoBaHue K-l
(puc. 10).

XapaKkTep 3aneraHva C/OeB W a3uMyTbl UX Mnage-
HUA MO3BONAIOT UHTEPNPETUPOBaTb 3TOT KOMMAEKC
KaK penbtoBbl. VX OpueHTMpoOBKa XxapakTepHa A
ZenbtoBbix Gaumin GnioBmranbHbIX 00pas3oBaHUN 1 yKa-
3bIBAET HA TO, YTO YYACTKU Hanboee KpyToro nageHus
CNoeB OrpaHnyeHbl B MPOCTPAHCTBE PaMyCOM OKOJO
5-7 KMm. Ha cxeme nokasaHbl Kak 3n1emMeHTbl 3afieraHus
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a — npodunb 153 (Yactota aHTeHHsl 70 ML), b — dotonaHopama obHaxeHus; ¢ — npodunb 151 (YacToTa aHTeHHbl 400 MIw);
d — vHTepnpeTauys npoouna 151: T — 30HbI C HU3KOW aMMIUTYAON OTPAXEHHbBIX CUIHAMOB (CYLIECTBEHHO MecUaHble KOCOCo-
NCTble OTNOXKEHMA), 2 — 30Hbl CO CPeAHEN MHTEHCUMBHOCTBIO OTPAaXEHHbIX CUMHANOB (NecyaHble KOCOCIOMCTbIE OTNIOKEHMA C Npu-
MECbIO paBuA), 3 — 30Ha BbICOKOAMMANUTYAHBIX OTPaXKeHW (MecKku C rpaBueM 1 ranbkon), 4 — ropU30HTaNbHO-COMCTaA TONLa,
5 — BHyTpeHHwe rpaHuubl TK-Il, 6 — ypoBeHb rpyHTOBBIX BOf, € — CXema pacrnofioKeHVs reopafapHbix Npodunen 1 oOHaxeHWi

Fig. 6. Ground-penetrating radar profiles through outcrops 17A8/18A2 in the village Bolshoye Kuzemkino area

a — profile 153 (antenna frequency 70 MHz); b — photo panorama of the outcrop; ¢ — profile 151 (antenna frequency 400 MHz);
d — interpretation of profile 151: T — zones with low-amplitude reflected signals (heavily sandy cross-bedded deposits), 2 — zones
with medium-intensity reflected signals (sandy cross-bedded deposits with gravel traces), 3 — zone of high-amplitude reflections
(sands with gravel and pebbles), 4 — horizontally bedded unit, 5 — internal boundaries of TK-ll, 6 — groundwater level, e — layout
of ground-penetrating radar profiles and outcrops

33



A. 1O. Ceprees v ap. / PernoHanbHas reonorus u metannorexdus. 2025. T. 32, N° 2. C. 22-43

Wypcp 17A7 Cesep

Na onor

Ao0pora o TP npod. 151

Baunctka 17A7(2)

Teppaca

Teppaca
3auncrka 18A3 /11000, 153 10B
3aunctka 17A8

Om

YT
T T

Ty Iy 77,
1.

17A7(2)
80-90

59.584820°
d 28.158070°
Paspes
59.584880° 18A2  a6c.
28.158140°
Paspes
Paspe3 17A8 a6e. 17A8
123 M =
17A8
10-40
OSL18A/2-8
17A8
40-70
0006 GO0 o G OSLIBAT
17A8
70-90 OSL18A2-6
OSL18AI2'5
17A8
1100 OSL18AR-4
e I N 7V
}925120 OSL18A/2-3
120-133 F——
- OSL18A2-2
17A8 OSL18A/2-1
133-200 T
: Paspes ;4 sosg80°
E 17A7(2) 28157791
. % 17A8
E | 250-260 F
17A8 [
260-300T
17A7(2)
. 1788 \\Eolm\ 59.585050°
300-320 28.157883°
: 17A7(2) Paspes
| I T T N .
Ma,MM 02 04 06 08 10 12 14 go-s0 =T  17A7
|
\\ ?///_/
T, 17-A-2-1 T
Ty 1 2 i 3 ee@ 4 ([N 05 | T
| T7_
6 E 7 Emmm 8§ <o 9 osLisAR[] 10 ‘\_ K4
\|T7_
| T
_1cM|_a

- 17A7(2)
80-90

17A7(2)
80-90

17A7-2

Puc. 7. O6HaxeHusa 17A8/18A2 B paiioHe n. bonblwoe KysemkrHo

10,0+

9,0-
8,0

'eopagapHble KOMMMEKCh

K-

K-

a — Cxema pacrnonoXeHs reopafapHbix npodunein 1 obHaxeHwit; b — nuTonorvueckas KoNoHKa paspesa 17A8, oTpaxatowlas rpaHy-
NOMETPUYECKMI COCTaB OTNOXKEHWN; € — doTorpadum obHaxeHna 17A8; d — cxemaTnyeckre NUTONOrMYecKmne KONOHKIN OOHaKeHN
N X Koppenauus: 1 — nousa, 2 — Mecok, 3 — rpaswii, 4 — ranbKa 1 MefKkne BanyHbl, 5 — mecTa oTbopa 00pa3uUoB Ha rpaHyo-
METPUYECKNI aHann3, 6 — NeCKM MACCVBHbIE CPEAHE- U MESTIKO3EPHUCTBIE, 7/ — KOCOCIOUCTbIE MEeCKM CpefiHe- U KPYNHO3EePHUCTOrO
COCTaBa, 8 — CyWeCTBeHHO rPybO3epPHUCTbIE MECKM C rpaBuemM, 9 — BKIIOUeHVA ranbky v rpasud, 10 — mecTa otbopa obpasLios
Ha aHanM3 ONTUYECKM CTUMYIMPOBAHHOM NOMUHECUEHUMN; @ — doTorpadum rpyboob1oMoOYHOrO MaTepuana 13 otnoxeHun M-Il

Fig. 7. Outcrops 17A8/18A2 in the village Bolshoye Kuzemkino area

a — layout diagram of ground-penetrating radar profiles and outcrops; b — lithological log of section 17A8 reflecting the grain
size composition of sediments; ¢ — photographs of outcrop 17A8; d — schematic lithological logs of outcrops and their correla-
tion: 1 — soil, 2 — sand, 3 — gravel, 4 — pebbles and small boulders, 5 — sample sites for grain size analysis, 6 — medium- and
fine-grained heavy sands, 7 — medium- and hard-grained cross-bedded sands, 8 — heavily coarse-grained sands with gravel, 9 —
inclusions of pebbles and gravel, 10 — sample sites for optically stimulated luminescence analysis; @ — photos of coarse-grained
material from K-l deposits

34



A. Yu. Sergeev et al. / Regional Geology and Metallogeny. 2025; 32 (2): 22-43

Paspes
1748

Puc. 8. ®oto o6HaxkeHun 17A8 n 18A2
CTpenoykn nokasblBaloT MecTa 0Tbopa 00Pa3LOB Ha AaTVPOBAHKE METOAOM OMTUUYECKM CTUMYNVPOBAHHOW NIOMUHECLIEHLINI

Fig. 8. Photo of outcrops 17A8 and 18A2
Arrows indicate sample sites for optically stimulated luminescence analysis
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P63yanaTbl pacyeTa Bo3pacTta onTuyecku CTVIMYIWIPOBaHHOﬁ NIOMUHecLeHUun

Optically stimulated luminescence dating calculation results

a6, | 1 noneaoi (“) Gpm | Thppm | Ko | Mowsecwaos | fareooi | Boapacy
RGI-0137 | 18A-2(1) 10 11902 | 412+0,57 | 2,50+0,16 2,55+0,16 299+29 1M,7£13
RGI-0138 | 18A-2(2) 12 16011 | 526+0,83 | 2,16+0,14 2,50 +0,14 27018 10,8 £0,9
RGI-0125 | 18A-2(3) 10 1,46 £0,17 | 464045 | 2,14 £0,17 2,40 0,12 32614 135+£09
RGI-0127 | 18A-2(4) 9 1,51+0,12 | 42+0,71 | 2,97 £0,18 3,11+£0,17 347+23 11,1+1,0
RGI-0131 | 18A-2(5) 13 1,45+0,14 | 3,96+0,55 | 2,50+0,16 2,85+0,14 349+20 123+09
RGI-0132 | 18A-2(6) 10 2,12+031 | 419+£057 | 2,97+0,19 3,30 £0,14 358+29 109+1,0
RGI-0133 | 18A-2(7) 7 1,65+0,21 | 468 +0,60 | 2,65+0,17 2,84 +£0,17 352+2,2 124+1,1
RGI-0134 | 18A-2(8) 1 14019 | 38=078 | 243+0,15 2,78 0,14 36,0+ 1,1 13,008
RGI-0135 | 18A-2(9) 1 1,61£0,51 | 424+0,74 | 2,01£0,16 2,440,716 19,7 £1,4 81x08

an/IMeHaHVIe. I/I3mepeH|/|e naneonosbl AnA scex O6pa3LIOB nponssoannochb No Keapuy

Note. The palaeodose for all samples was measured in quartz
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BbICOTE U BpeMeHN

Fig. 9. Diagram of optically stimulated luminescence dating distribution by absolute height and time

aenbt 6onee paHHux reHepaunn (FK-II" n TK-112), Tak
1 genbT 6onee nosaHel reHepauun (MK-113). fenepanb-
HOe Harnpae/ieHre NPOrpagaLOHHbIX CI0EB AeNbT pas-
HbIX reHepaunin NPUGIN3NTENbHO OAVNHAKOBO, OAHAKO
Ha OTAENbHbIX YYacTKax Obln BbIABEHbI YETKIME 30HbI
nasieoBpPe30B, HECOIACHO NepeceKaloLmx 6osee apeBs-
HIOI0 YacTb AenbTbl. [py NpocneXxnBaHnm norpebeHHbIX
BPEe30B BJOJIb TaflbBEroB OblNO YCTaHOBEHO, YTO OHU
natepanbHO nepexodaT B 6Gonee Mosoaylo AenbTy
(TK-113), oTKpbIBatoOLLyOCA B BOCTOYHOM HampaBfieHnN.
YeTKas nporpagaumoHHas CTPYKTypa cinoes rpybosep-
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HUCTbIX OoTNnoXKeHun K-Il aHanorMyHa TUNUYHBIM TeK-
CTYPHbIM OCOOEHHOCTAM OT/IOXKEHWI pPeyHbIx [28; 29]
unn noBuornAumanbHbix aenst [30-32]. BoiABneHHanA
CTPYKTypa Haubornee COOTBETCTBYET OTIIOKEHMAM TaK
Ha3biBaemon “Gilbert-type delta” (nenbra Jkunbepta)
[33] n npencTaBnsAeT coboli KPYTO HaKMOHHbIE Nporpa-
JlaLMIOHHbIe oy noaBoaHoro ¢poHTa aenbTol (foreset),
nepeKpbITble Cy6ropr3oHTabHbIMK NPOCIOAMUN OTNO-
YKEHUIN [enbToBON PaBHUHDI (topset). OTNoXeHuUa 3Toro
TMNa genst GopMUPYIOTCA NPU pasrpy3ke 0CalouHOro
MaTepurana B 03epHble U MOPCKUe BOJoeMbI [34].
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Puc. 10. Mogenb ¢popmupoBaHus reopagapHoro Komnnekca ll, aeMoHcTpupyowas pacnonoxeHue ¢ioBMOrnaLManbHom
JenbTbl 1 NMoKasbiBalolwas reHepanbHOe HanpaBJieHVe NOCTYNeHNs 0CAA0YHOro MaTepuana

[K-Il — reopafapHbiit KOMMeKC ¢ noakomnnekcamu (21 3) pasHbix reHepaumi 4enbTbl; CTPEKaMM NMoKas3aHbl 3NeMeHTbl NafeHus

CNOEB MOTOKOBbIX OTIOXEHWI

Fig. 10. Palaeogeographic model of forming ground-penetrating radar unit Il to locate the fluvioglacial delta and demonstrate

the general direction of sediment supply

[K-Il — ground-penetrating radar unit with subunits (Zand?) of different delta generations; arrows indicate elements of the flow

sediment layer falls

OTnoxeHus MK-1l npocnexeHbl Ha Nnowaan 6onee
30 KM?, NPOTAHYBLUENCA Ha 7 KM BAONb nobepexbA
Hapsckoro 3anuBa u Ha 4,5 KM Brinybb cywn. Kpome
TOro, necyaHoe Tesno GMIOBMOMALMANIBHOIO reHesunca
BbIABNEHO CENCMOaKYCTUYECKNM NpodunnpoBaHmem
B npegfenax npubpekHbIx MenkoBoauin Hapeckoro 3anu-
Ba, B 3 KM OT 6eperoBoli IMHuu (puc. 5). YeTblpHaguatb
CKBaXVH, NPOO6YpeHHbIX Ha rybuHe 10 M, BblABUAN
HanMume TONLWM KPYMNHO-TPYyO03ePHUCTBIX NMECKOB C rpa-
BMEM U ranbKom MoLWHOCTbto OT 4 fo 10 m [1]. MNpegnona-
raeTtcs, Yto 370 MOT ObITb €AVHbIN GNIOBUOrNALMANBHBIN
KOMIJIEKC OT/IOKEHUI, KOTOPbI B Xofe KonebaHus
YPOBHSA MOPA OblN1 YaCTUYHO PA3MbIT.

Mopdonorna Hapcko-Jly>Kckol npenrnmHTOBOM
HU3MEHHOCTU, XapaKTEPU3YOLWAAcA ClabbiM YKIIOHOM
KaK penbeda NOBEPXHOCTU MOPEHbI, TaK U COBPEMEH-
Horo penbeda NPUMOPCKON HU3MEHHOCTY B 3aMagHOM
HarnpageJ/ieHNY, UCKMYAeT BO3MOXKHOCTb GOpMUPOBa-
HUA OTIOXKEHUN peyHbIX AeflbT, pacTywux C 3anaga
Ha BOCTOK Ha MpPOTAXXeHUW BCero nepuoga nocneneg-
HukoBoun mctopun OuHckoro 3anmea [4]. Kpome ToOro,
rPaHyNOMETPUYECKNIA COCTaB OT/IOKEHN, B KOTOPOM

JOMUVHMPYIOT rafibka 1 rpaBuin, X MOLLHOCTb (8o 18 m),
cTpaTurpaduryeckoe NnosioKeHne 1 WrpoKoe niowag-
HOe pacnpoCcTpaHeHne He NMO3BONAT pPaccMaTpuBaTh
ansoBUasnbHblE MPOLECChl B KauecTBe MexaHn3ama dop-
MMPOBAHUA OMKUCbIBaeMbIX OTNOXeHWI. HanpasneHne
dbopMMpOBaHNA MNPOrpafaLMoOHHbIX CIOEB AeNbTbl
N cTpaturpadprueckoe MONOXKeHVEe OTIOKEHUIN fena-
0T Hambornee BepOATHbIM MX GOBUOMNALMANBHBIN
reHesuc [30-32]. UIcTouHnKom ocaloyHoro matepurana
Mor 6blTb Kpal nepHvka ctagum lNanaveepe, pacno-
narasLlerocs BAonb 6eperoBoi NIMHMN COBPEMEHHOTO
Hapgckoro 3anuBa [35]. ®opmurpoBaHvie dnioBrornsa-
LManbHOM AenbTbl NPOUCXOANIO B pesynbraTe NocTyn-
NeHNA 0Cafl0o4HOro MaTepuana CO CTOPOHbI TaloLero
NefHMKa N Pa3rpy3ky ero B MesIKoBogHoe (rnybrHom
okono 20 M) neHMKOBO-NOANPYLHOE 03epO, HE MMEB-
llee B paccMaTprBaemMoe Bpems CTOKa B IOr0-BOCTOY-
HOM HanpaBneHun. Takaa TPaKTOBKa He NPOTMBOPeUnNT
CyLLeCcTBOBaBLUVMM TOFAAa YPOBHAM MNPUNIELHUKOBOIO
BOJoOEeMa.

Omnoxerus lK-1ll 3aneratoT cybroprnsoHTanbHoO ¢ yr-
NOBbIM HeCornacrem Ha OTNOXKEHUAX HVKenexallero
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komnnekca. [K-lll npeacTtaBneH neckamm pasnnyHbIX
rpaHynomMeTpuyecknx TMnoB. Ero MOWHOCTb yMeHb-
LwaeTca B 3anagHoM HanpasneHuu ¢ 15-18 go 4-5 m.
leHeTnueckasa nHTepnpeTauma otnoxeHnn MK-ll ocrta-
BajlaCb HEO[HO3HAYHOWM [0 MONyYeHMA pe3y/bTaToB
OCJ-patnpoBaHuA. AHanu3 rpaHysoMeTpuYecknx na-
PaMeTpOB 1 TEKCTYPHbIX OCOBEHHOCTEN STUX OTIOXe-
HU yKa3blBaeT Ha X GopMUpOoBaHUE B MPUOPEXHbIX
ycnoBuAX. B 06HaXeHW 3TN OTNIOXKEeHNA NPefCTaBNeHbI
Kak ropuU30HTaSIbHO-C/IONCTbIE, OfHAaKO aHanu3 papa-
porpamm Ha 6osiee LWIMPOKOW NoWaAn yKa3bliBaeT Ha
Hannume cnaboro yKknoHa C/loeB C 3amnafa Ha BOCTOK,
COBMaAaloLLlero ¢ HarnpasfeHneMm MporpagaunoHHON
cnouctoct GpoHTa GNIBUOMALNANBHOW OeNbTbl.
MncomeTpnyeckoe MnOMOKEHWE 3TOro Kommniekca
NMo3BOJIAET UHTEPMNPETMPOBATb €ro MO0 Kak BEPXHUN
rOPU3OHT QrloBMOMMALMaNbHON AenbTbl (topset), nnbo
Kak npubpexxHble 06pa3oBaHMA KOMIMIEKCa BpeMeHU
aHuunosou TpaHcrpeccun. JaHHbie OCJT-gatnpoBaHus
(13,0-10,8 TbIC. N1. H.) CBMAETENbCTBYIOT B NMOJb3Y Nep-
BOW rnnoTesbl.

OTnoxeHunA B Npefgenax BUANMOro paspesa passu-
Tbl NPaKTUYECKM NOBCEMECTHO, C MOBbILLIEHNEM OTMETOK
KpoBnn K 3anagy ot n. bonbwoe KysemknHo. lNpocne-
KMBaHVE NX PacnpPOCTPAHEHUA NO3BOSINIO C BbICOKOMN
CTeneHbl0 YBEPEHHOCTW YTBEPXKAaTb, UTO Hambornee
MOLLHbIe AIOHHbIE MAaCCKBbI, BblAeNALWMeca B pefbe-
¢de palioHa, npuypoueHbl K nogHATuAmM Kposnu TK-II.
Ha 3anage npouncxoguT cpesaHue TONWM B pesynbrate
MOPCKOW FONOLIEHOBOM TPAHCrPeccmm, Ha Ioro-BOCToKe
nepeKpbITE OTIIOKEHNIA MPONCXOANUT COTNACHO 3a CYeT
npuneraHns K NOHWXatLenca Kpossne GnoBmoraLm-
anbHOro Komnnekca 6osiee MO3JHUX Bbllenexalymx
OT/IOXKEHWM.

CnepyeT OTMeTUTb, YTO GIOBMOMIALMANIbHBIE OTNO-
XeHurA (03bl, Kambl, 3aHAPbI) ObiNM paHee BbIABNEHDI
B Hapscko-Jlyxckon npearnMHTOBON HU3MEHHOCTU
[9; 10]. Kambl CnoxeHbl NpenmyLLeCcTBEHHO aneBpuUTO-
BbIMM Meckamu C BaslyHamu. KpymnHO3epHUCTble NecKn
C ranbKow 1 BajlyHamy GopMupytoT 3aHapbl [9], NoKpbi-
BaloLme noBepxHOCTb Kyposuukoro, Kypranosckoro
n KpuKkKoBcKoro nnato. MakcumanbHasa MOLHOCTb
paHee oMMCaHHbIX B UCCNeayeMoM parnioHe GoBro-
rMAUManbHbIX OTIIOXeHW cocTaBnana 7 M. HoBble gaH-
Hble reopafjapHoro npodrnMpoBaHNA NoKasanu, 4To
dnioBrornALManbHble OTNOXKEHNA 3HAYMTENBHO WNpe
pacnpocTpaHeHbl, Yem 3TO NMpepnonaranocb paHee.
BnocneactBun B rosioueHe UMEHHO OHWU MOCAYXWUKn
WNCTOYHMKOM GOPMUPOBAHNA MHOTFOYMCIIEHHbIX Gepe-
FOBbIX aKKYMYJSTUBHbBIX GOPM.

OmunoxeHua K-IV npepcTaBnaioT cobol obpazosa-
HUA [IOHHOMO MaccMBa C XapaKTepPHOW BHYTPEHHEN
CTPYKTYypon. MakcumasnbHaA MOLHOCTb 3TUX OT/IOXe-
HUI NpUypoYeHa K NOAHATUAM NOBEPXHOCTU GOBKO-
rnAaumnanbHon genstol (FK-111). B BepxHen yacTn pa3pesa
OTNOXKEHWA NPEeACTaBeHbl MeNIKO-CPeAHEe3ePHUCTbIMM
neckamu. Hannune BHyTpeHHWX rpaHuy B MK-IV nosso-
nAeT NPepnosioXKUTb HeCKoNbKo ¢a3 akTMBU3auum
S0/10BbIX MPOLECCOB, Ha NPOTAXEHUM rofioLeHa yepe-
[OBaBLIMXCA CO cTabunmsauumen [IOHHOIMO MaccuBa.
Mo AaHHbIM KCCefoBaHWI XKHOTO nobepexbs OUH-
ckoro 3anuBa [36] n lOro-BoctouHon bantukm [37],
B rONOLEHOBOW UCTOpPUX pa3BuTMa banTukn Bbige-
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nAeTcA Heckonbko a3 akTuem3aumm AtoH. Hanbonee
WHTEHCMBHAA Habnodanacb nocsie cnycka Bog ban-
TUIACKOrO NeHNKOBOro o3epa (okono 11,7 TbiC. 1. H.) n
B XOfe NpeAaHuMIoBON perpeccum, Korga ocywanucb
3HauuTeNbHbIE MPOCTPAHCTBA paHee cHOpPMUPOBaB-
LUINXCA BOLHO-NESHUKOBbIX OTNoXKeHUi. Ewe ogHa dasa
aKTUBM3aUMM [AIOH, C KOTOPOW Hambonee BepOATHO
CBf3aHO 1 [AlHooOpa3oBaHue B Hapscko-Jlyxckon
npearnMHTOBON HA3MEHHOCTU, 00yCrioBeHa NageHnem
YPOBHA MOpPA B XoAe NpeajMTopuHOBON perpeccum.

OmnoxeHus K-V pa3BuTbl nonocon BAonb b6epera
HapBckoro 3anvBa v C yrnoBbiIM HecornacMem npu-
MbIKAIOT K OT/IOXKEeHUAM GroBMOrNALManbHON AeNbThl
C 3anaga. Komnnekc xapaktepusyeTca KOCOW cCiou-
CTOCTblO C MNajeHMeMm C/I0eB B CTOPOHY Hapsckoro
3anmMBa. XapakTep 3aneraHua u pacnpoctpaHeHus K-V
No3BONIAET WHTEPNPETMPOBaTb €ro Kak OTNOXKeHMA
rofioLieHOBbIX ManeoBOAOEMOB, 3aHMMaBLUUX BNaguHY
OUHCKOro 3anvBa Ha NPOTAXKEHMM ronoueHa. Bgonb
MOPCKOro Kpas KyapyKronbCKol Naneokochl (Co CTopo-
Hbl HapBckoro 3anvBa) otnoxeHua K-V orpaHuyeHbl
YETKNM 1 OTHOCUTENbHO KpyTbiM (OKono 10°) naneoy-
ctynom (puc. 4). B TK-V BbigenaioTca ABe BHYTpPEHHME
SPO3MOHHblE TPaHULbl, pasfdensAllre KOMMIeKC Ha
ABe Maukm (puc. 3, b, 4), xapakTepusyoLmecsa pas-
JINYHBIMU TEKCTYPHBIMI OCOBEHHOCTAMU NpU 06LLEM
npeobnafaHnum KOCOCIOUCTbIX CEPUA C MafeHnem
CNONKOB B 3anafHOM HanpasneHun. Hanbonee Bepo-
ATHO, OPMUPOBaHVIE MPOVCXOANIO B XOLE aHLMIIOBON
N NTUTOPUHOBOW TPAHCIPECCUN COOTBETCTBEHHO.

MoXHO NpeanonoXuTb, YTO HUPKHUIA SPO3NOHHDIN
KoHTaKT [K-V npepcTtaBnseT cobon naneobeHy, chopmu-
POBaBLUMICA NPY YPOBHE MaKCMMaNIbHOW perpeccuy,
npeLwecTByioLelrt Hayany aHUWIOBOM TpaHCrpeccuu,
B XO[e KOTOPOW Hayanacb MHTEHCMBHas abpasus oTno-
XeHuni dnoBMOrNALManbHOM fenbTbl  opMrpoBaHmne
6eperoBbIx akKKyMyNATUBHbIX GOpM. BHYTpeHHUI 3po-
3UOHHDIN KOHTAKT, B CBOIO OYepefb, OTBEYaeT BpeEMEHU
npeanToprMHOBON perpeccum Bogoema.

OTNOXeHNA 3TOro e KOMIMJIeKca BbIXOAAT Ha fHEB-
HYI0 MOBEPXHOCTb B Npefenax NpMMOPCKON HU3MEH-
HOCTU U UMW CNOXEHbI PeNnKToBble GeperoBble Basbl,
YCTaHOB/IEHHblE Ha AabCOMIOTHON BbICOTE +8,5 M Kak
BAOJIb 3aMafHOro, Tak N C CEeBEPO-BOCTOYHOrO Kpas
KysemkurHckol naneodopmbl. [paHynomeTpuieckuii co-
cTaB BepxHeln naykm NK-V aHanormyeH coBpemeHHbIM
NAsXXeBbIM OTNOXeHuAM Hapeckoro 3anmea [1].

Maneozeoepaghuyeckue mooenu

MakcumanbHbIN ypoBeHb IMTOPUHOBON TPpaHCrpec-
cmun B HapBcKo-JTy»KcKol npearnMHTOBON HA3MEHHOCTU
B COOTBETCTBUM C MOAENbIO, NPefCcTaBNeHHon B [4]
B paiioHe Ky3eMKuHCKON naneodopmbl, COCTaBnAN
10,5-11,0 m. Konuuectso ¢nyktyauymin ypoBHa Jluto-
PVIHOBOIO MOpPSA B pacCMATPUBAEMOM PaioHe OCTaeTCcA
AVNCKYCCUNOHHBIM. 10 AaHHbIM ManeonnMHONOrMYeCcKmnx
nccnenoBaHun [3], MopcKasa TpaHcrpeccma gocTurana
03epHbIX cuctem HapBcKo-Jly»Kckon npearnMHTOBOM
HU3MeHHOCTU B nepuog mexay 8,0 n 5,7 TbiC. Kan. 1. H.
[Be da3bl TpaHCrpeccun gatTnupyoTca BpemeHem 7,8—
7,1 TbiC. Kan. n. H. (CTabunusayma ypoBHSA Ha BbiCOTE
+10 abc. M) n 6,9-6,0 TbiC. Kan. . H. (cTabunusayma
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YPOBHSA Ha BbicoTe +9 abc. M). B 03. Jlewwmn, pacnono-
YKEHHOM Ha 1306a3e MALMOoN30CTaTMYECKOrO NMOAHATHS,
6N13KON K paccMaTpUBaeMOMY YYacTKY, MaKCMMarbHbIiA
YPOBEHb IMTOPUHOBOW TPaHCrpeccnn GUKCMpyeTca Ha
BblcoTe +7,6 abc. M [3]. Takke npeanonaraetcsa GnykTy-
auma yposHA Mopsa okorso 3,0 TbiC. Kan. . H. A. JlennaHg
[2] Ha ocHOBe AeTanbHbIX CTpaTUrpadUUecKmx Nccnemo-
BaHWI I0XKHOM YacTn HapBcKo-J1y»KcKom npeariMHTOBON
HM3MEHHOCTU NpefnosnaraeT pa3suTre Tpex ¢pa3 TpaHc-
rpeccun ¢ MakCUMyMOM Ha BbicoTe +10 abc. m.

Hanbonee BaXkHbIM BbIBOIOM, KOTOPbIN MOXHO clie-
naTb, aHaNU31pPyA NoNyyeHHble reosioro-reopusnyeckme
[aHHble, ABNAETCA TO, UTO B MAaKCMMasbHYO dasy nuto-
PVIHOBOW TPAHCIPeccmm BOCTOYHAA YacTb Ky3eMKMHCKON
aKKyMynaTMBHOW dopMbl NpeacTaBnana cobon yyacTok
Cywn, B TO Bpems Kak C 3anafja 1 ceBepo-BOCTOKa OHa
nogsepranacb UHTEHCVBHOMY Pa3MblBY.

MonyyeHHble pe3ynbTaTbl XOPOLIO KOppenupyoT
C AaHHbIMU apxeoniormyecknx uccnegoBaHuin. [llep-
Bble apXeosiorMyeckre MamATHUKK, YCTaHOBJIEHHblE
B pervoHe, COOTBETCTBYIOT BPEMEHW MNocsie MaKCu-
ManbHOM $a3bl IMTOPMHOBOW TPAHCTPeCCcM — OKOJO
7,2 TbiC. Kan. Nn. H. [14]. MNpeanonoxeHna o Bo3pacTe
KyseMKMHCKol naneodopMbl NOAyYnnm NoaTBepxae-
HWe Gnarofaps apXeonorMyeckyM WCCIe[0BAHMAM,
B XOfie KOTOPbIX Oblfivi 06HApPYKeHbl HOBbIE MAMATHUIKY
(KyzemkunHo 1, 6, 7, 4 n 2). Ha ocHoBaHuuK TMnonornm
ApPXEO0sIorMyecKoro Mmatepuasna namaTHUKN MOTYT ObiTb
OTHECEHbl K Hanbonee paHHeN B PErvoHe HapBCKOW
Kynbtype (7,5-7,2 TbiC. Kan. 1. H.), 4TO NO3BONAeT pac-
CMaTprBaTb WX Kak MOTeHUMaNbHO OMOPHbIE NCTOYHU-
KU ONA n3yyeHnsa paHHero Heonuta pervoHa [16].

Apxeonorvyeckme namaTHUKKM 6Gonee nosgHero
stana passutua (Comb Ware culture), gatupytowmeca
BpemeHeM 5,9-5,8 TbIC. Kan. . H., pacnosaraTcAa BAOMb
6epera Kygpykionbckoi naneokochl [16], cdbopmumpo-
BaBLUeNCA B NO34HEM rosioLeHe B pe3ynbTaTe pa3mbliBa
bNOBMOMALMANBbHBIX OTIOXKEHUN.

3AKJTIOMEHUE

B npeArnMHTOBON HWU3MEHHOCTU B paioHe n. bonb-
woe Ky3eMKMHO No reoMopdonormyeckum nprisHakam
W [aHHbIM AUCTaHUMOHHOrO aHanu3a 6bina Bblaene-
Ha KysemkunHckasa naneodopma. OHa MMeeT HecBOW-
CTBEHHYIO COBPEMEHHbIM NPUOPEXHbIM 06Pa30BaAHUAM
MOpdONOrMio U He BMUCHIBAETCA B OOLLYy KapTUHY
BO3MOXXHOIO MONOXEHNA 6eperoBbiX MMHUIA nocnenes-
HMKOBbIX MasieoBofoemMoB. Pe3ynbTaTbl BbIMOSHEHHON
reonoro-reopranyeckon MHTeprnpeTaLmm NoKasblBatoT,
yTo AfpPoM Ky3eMKUHCKON naneopopmbl ABAAETCA Mac-
cuB  dnoBrOMALMaNbHbIX OTIOXKeHUA. OcobeHHOCTH
3aneraHuna GoBUaNbHLIX Tes, NPOC/EXeHHbIX reopa-
OVNONOKALUMOHHBIM - NPOGUIMPOBaHKEM, MO3BONAIOT
YBEPEHHO BbIAENUTb HECKOJIbKO reHepaumin npunegHu-
KOBbIX AenbT Tuna «Ixunnbbepta», chopMmMpoBaBLIMXCA
Ha 3Tane OTCTyMaHWA nefHWKa oT ctaguu lNaHavBepe.
OrpaHuyeHHasn ob6nacTb nx GOPMUPOBAHMA 1 FPaHyo-
MeTpUYECKME XapaKTePUCTUKIN ONPOOOBAHHbIX OTIOXe-
HWIA NpeanonaralT JOBOMIbHO ObICTPYIO aKKyMyNALMIO
0CafIOYHOro MaTepuana B OTHOCUTENIbHO MeNTKOBOAHOE
(rny6uHbl okono 20 m) nefHUKOBO-MOANPYAHOE 03epO

B pe3ynbTate NOCTYMeHNA GOMbLIOrO KONMYeCTsa rpy-
6006/TOMOYHOrO 1 NecYaHoro BellecTsa. Hannuve mol-
HOW 30HbI GNIOBMOMALMANBHON aKKYMYNALMM, CMEXHOM
¢ Ky3emKunHckor naneodopmon, NoaTBepKAaeTca AaH-
HbIMU HEMPEPLIBHOIO CENCMOaKyCTUYeCKoro npodu-
NNPOBaHNA 1 BUOPOBYpPEHVA Ha MnpuseraloLlem Mop-
CKom fHe Hapsckoro 3anuBa. B ronoueHe nepepabotka
OTNIOXKeHWI GNIOBUOMMIALUANBbHON AeNbTbl MPOVCXOAMIA
Bodamu AHUMNOBOro o3epa W JIMTOPUHOBOro Mops.
YcTaHOBNEHHbIe ABE BHYTPEHHMWE 3PO3UOHHbIE FPaHKLbl,
BbleNEeHHbIE B KOMIIEKCE MPUOPEXKHDBIX OTIOKEHWI CO
CTOPOHbI HapBCKoro 3anu1ea, NpeAnonoxmTenbHO CBA3a-
Hbl CO 3HauMTENbHbIMU KOoNebaHUAMYM YPOBHA BoJoeMa
B Hayane n cepefviHe ronoleHa (aHUmnoBasa 1 NUTopu-
HoBasA TpaHcrpeccun). B makcumanbHyto dasy nutopu-
HoBOW TpaHcrpeccun KyseMKuHcKasa naneodopma He
Obla MONMHOCTBIO 3aToMjleHa W MpefcTaBnsAna cobow
nonyocTpoB wnu ocTpoB. OTHOCUTENbHO ANnvTenbHasA
CTabunmszauma ypoBHs Mops 3aprKCMpOoBaHa Ha BblcoTe
+8,5 abc. M. B nepriog nocne Makcumyma MTOPUHOBOW
TpaHcrpeccunn KyseMKuHCKas naneodopma crana akTvs-
HO 3aCenATbCA YeNTOBEKOM, CBUAETENIbCTBOM YEro ABNAET-
Cs1 OOHapy»KeHVe 34eCb JONTOBPEMEHHbIX CTOAHOK 3MOXU
paHHero HeonuTa. B nosgHem ronoueHe npowusoLuna
cTabunmsauua yposHs bantuiickoro mops, nepeseBaHue
MOPCKIX OT/IOXKEHUIA MPUBENO K 06pa30oBaHMI0 MOLLHOIO
JIOHHOrO nosca 1 GopM1POBaHMIO KPYNHENLLEN B permo-
He NprbpexHo GapbepHo Gopmbl — KyapyKionbcKon
NaneoKoCbl — W KPYMHOW JIaryHHOW CMCTEMbI, LMPOKO
OCBOEHHOW APEBHUM YESIOBEKOM.
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