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Anomayin. Jlinsuka nonunu p. Ipyt mix cenamu panuus i Kpusa craHOBUTH IiBAECHHY
YacTHHY XOTHMHCHKO-MaMalM3bKoro TEKTOHIYHOro mimHATTsA. lle enuna pminsHKa B Mexax
JIOJIMHH, JIe IIap HEOT'€HOBHUX TiIICiB PO3KPHUBAETHCS eposieto [IpyTy Ta Horo npuTok.

Y rmmHHCTHX Bigkiazax nedepu [lomenmomika BHSBICHO NOJNIMOHAIBHI CTPYKTYPH
("mapket™) Ha TprOX piBHAX. B naHMil yac piBeHb MiA3eMHHX BOJ OYyJ0 3HMKCHO LUIIXOM
BiKadyBaHHA M0 28 M BiJ TPHUPOTHOTO pIBHSA B CYCiIHBOMY TrimcoBoMy Kap'epi. OmHak
MIPUPOIHUN PIBEHP ITiI3EMHUX BOJ 3HAXOTUTHCS JHUIIE Ha 4 M HIDKYE MOKPIBJI TOBIII TiICy.
[MoniroHanmpHI CTPYKTYpH, BUKIMKAaHI 3HEBOJHEHHSM, € JOKa30M TOTO, III0 B MHUHYJIOMY PiBCHb
MPUPOIHHUX TiI3eMHUX Box OyB IIOHaiiMeHIIe Ha 6 M HIDKYMM, HDK 3apa3. JlaToBaHi 3a
PamioOBYTJICIICBIM [aTYBaHHSIM 3QJMIIKH KiCTOK IIEPCTHCTOTO HOCOpPOTA, 3HAMIeHI B medepi
Maunimon-KaHbitoH Hemogamik Bi medepu [lomemromnka, HOKa3yOTh, IO OIM36K0 38 THCSY POKiB
TOMY Liel TeKTOHIYHUI1 OJIOK, SIKUiT MiCTUTH 00MIBI eyepu, OyB npuban3HO Ha 10 M BHILE, HIXK
3apas, 1 MOBUJIBHO OIyCKaBCs 3 TOro yacy. TepacoBi Bifkiiaau Ha MamMaau3bKoMy TEKTOHIYHOMY
0JIoIIi TaTOBaHI KiHIIEM PAaHHBOTO IUICHCTOICHY (MapTOHONICHKO-CYJIbCHKHIA €Tam), ajie uepes
TEKTOHIYHE OIYCKaHHS Yy Mi3HhOMY IUICHCTOLIEH] 11 Tepaca 3Ha4YHO HIIKYA 33 CEPEeIHIO BUCOTY
uiei Tepacu B nonmHi [Ipyry. Ha ocHoBi aHamizy mopdosorii nmeuep, nedyepHUX BiIKIaiiB i
JIITHOK TEPacOBUX BIAKJIAIIB 3po0JIeHO BUCHOBOK PO IOBLIbHE ONMycKaHHS MaMallu3bKoro i
KpuBcbkoro tekroHiyHHX OJOKiB y mommHi [IpyTy mpotsroMm mi3HBOTO IUIeiicToneHy. Ha
MOTIEpPeIHIX eTamax TilcoBa TOBIIA B 000X OJOKaX 3HAXOAWJIACH TINCOMETPUYHO BHIIE i
nepeOyBaia B 30Hi KOJIMBaHb PiBHS MiI3eMHKX BoA. [IoBEepXHi Ha3aIuIaBHUX TEPAc B MEXax LIUX
OJIOKIB icTOTHO AehOpMOBaHi 1 IXHsI TEHEPIIIHS BICOTA HE BiIOBia€ OYiKyBaHIH B CEPETHHOMY
no nonuHi [IpyTy. ¥ mi3sHbOMY IUIEHCTOLIEHI — TOJIOLEH] B PETiOHI BiAOYnach Iyke MOTYy>KHA
ceiicMiuHa OIS, sSKa CIPUYMHIIIA JIKBi(iKaI[ifo HIKHROOAACHCHKUX MICKIB Ta X 1H’€KIIiO
yropy 1o po3pi3y.

Knrwouosi cnoea. TincoBui KapcT; MEYEpHI BIAKIAAHW; PIUYKOBA JOJIHWHA; TEKTOHIYHI PYyXH;
TepacoBi piBHI; majeoreomopdonoriuanii anamnis; [IpyT.

Neotectonic movements in the Prut River valley: records

in karst and river terrace deposits
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Abstract. The section of the Prut River valley between the villages of Dranytsia (Ukraine)
and Cryva (Republic of Moldova) constitutes the southern part of the Khotyn-Mamalyga tectonic
uplift. This is the only section within the valley where the Neogene gypsum layer is exposed by
erosion of the Prut River and its tributaries. The polygonal structures (“parquet”) at three levels
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were found in clay deposits of the Popeliushka Cave. At present, the water table has been
decreased by pumping up to 28 m from the natural level in the nearby gypsum quarry. However,
the natural water table is only 4 m below the roof of the gypsum strata. The polygonal structures
caused by dehydration are evidence that, in the past, the natural water table was at least 6 m lower
than it is now. The radiocarbon-dated bone remains of woolly rhinoceros that were found in the
Malimon-Canyon Cave, not far from Popeliushka Cave, show us that near 38 ky BP, this tectonic
block, which contains both caves, was approximately 10 m higher than now, and slowly
descended since that time. The terrace deposits on the Mamalyga tectonic block were dated to the
end of the Early Pleistocene (Martonosha-Sula Stage), but due to the tectonic descending during
the Late Pleistocene, this terrace is much lower than the average height of this terrace in the Prut
Valley. Based on the analysis of the morphology of caves, cave deposits, and sections of terrace
deposits, it was concluded that the Mamalyga and Cryva tectonic blocks in the Prut Valley
underwent slow subsidence during the Late Pleistocene. At previous stages, the gypsum layer in
both blocks was hypsometrically higher and was in the zone of groundwater level fluctuations.
The surfaces of the floodplain terraces within these blocks are significantly deformed, and their
current height does not correspond to the expected average for the Prut Valley. In the late
Pleistocene—Holocene, an exceptionally powerful seismic event occurred in the region, which
caused the liquefaction of the Lower Baden sands and their injection upward along the section.

Key words: gypsum Karst; cave sediments; river valley; tectonic movements; terrace levels;
paleogeomorphological analysis; Prut River.

Beryn. JlaBHi piukoBi Tepach Ta IiXHI BIAKIAAM € BaXJIMBUMH apXiBaMH
naneoreorpagiunoi iHpopMaIlii BEpXHLOTr0 KaitHO3010. Bik TepacoBHX BigKiIaliB sSK
MPaBUJIO BCTAHOBIIOETHCA 32 MAJICOHTOJIOTTYHUMHU Ta MAJICONEAONOTIYHUMHI JaHUMH,
a00 x MeToaM MpsAMOro (i3MYHOro JaTyBaHHS. 3a BIACYTHOCTI TaKUX JAaHUX BUCHOBOK
PO AaBHICTH Tepac poOIATH 32 i1 BiAHOCHOIO BUCOTOO HAJl CYYaCHUM BPi30M OCHOBHO{
piku. Ilpu upomy, sik Bkazye M. Beknuu (1982), “npuiimaerscs, 10 BiJHOCHAa BHCOTA
i€l camoi TepacH 3arajoM OJHAKOBAa Ha BEJIMKOMY IPOMIXKKY PIYKOBOI JIOJIMHH, 3a
BUKJTFOUEHHSIM TEPUTOPIH IO 3a3HANN JIOKAIBHUX MiI3HROKAWHO30HUCHKHIX PYXiB 3eMHOT
Kopu”. SIK mpuKiIaa OCTaHHIX BiH HABOJIUTH BEPXiB’s TIPCHKUX PivOK, € BUCOTHU Tepac
30inbInyI0ThCs yropy 3a tediero (Veklych, 1982, p. 143).

[Ipore TexToHIYHI AedopMarlii JaBHIX HAIA3AIUIABHUX Tepac MOXKHA CIIOCTEPIraTH i
B DIBHUHHHX perioHax, J€ aKTUBHO NpOSIBISIOTbCA HOBITHI AudepeHuiioBani
TEKTOHIYHI pyxu. OHUM 3 TaKHX PErioHIB € OUISHKA ZONUHU piuku IIpyT Mix cenamu
Hpanuns (Ykpaina) i Kpusa (MonioBa), e 1s JoiIMHA NIepeTHHAE cyOMepuaioHaIbHE
XoruHcbko-Mamasusbke miaastTs (puc. 1, 2). e eauHa qinsHKa B MeXax JOJIHHH, 1€
IIap HEOTCHOBHX TiIICIB PO3KPHBAETHCS epo3sieto [IpyTy Ta ioro mpurok. MakpoOiok
CaMoro IMiAHATTS PO3OUTHH Ha PsiI MEHIITHNX OJIOKiB, PO3/IIIEHUX CyOMepHIiOHATEHIMHA
poznomMamu i3 3HauHMMH (q0 10 M 1 Oinblie) BepTHKAIBHAMH 3MIIICHHSIMHU.
He3spakatouu Ha Te, 1110 11po 010KOBY (“KIaBIIIHY) CTPYKTYpPY TEPUTOPIi BiZIOMO aBHO,
CTPYKTYypa HaJ3aljIaBHUX Tepac MpUiMaiach aHAJIOTIYHOIO JI0 1HIIUX JIIISTHOK JTOJUHU
y Ilepeakapmatti (Andreychouk et al., 2017). V wmiii cTatTi Mu 316paiu AesiKi BUITAIKH,
10 CBiYaTh PO CYTTEBI MO3IOBXKHI MeopMariii pidKOBUX Tepac Ha il AUISHIT.

Tepuropiss moctaTHRO J00pe BHWBUEHA 3aBASKH 0araTOPIYHAM JTOCIIIKEHHSIM
KapcTO3HaBLIB YepHIBEIBKOTO YHIBEpCUTETY Ta IHIIMX HAayKOBUX IICHTPIB, Ta
cneneonoriB  YepHiBenpkoro cneneokinyoy “Tpormomutr” 1  KummHiBChKOTO
cnenreokiryoy “Abic”. Kapery i medepam mi€il TiITHKYA TPUCBIYCHO YMMAIIO TIPAIh
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Puc. 1. Kapra Tepuropii nocxiimxenns. KonbopoM BkazaHi TepacoBi piBHi, OTpUMaHi 3a
TaOJIUIICIO CePEIHIX BUCOT Tepac st AOJHH pidok Ykpaincekux Kapmar (3a Veklych,
1982). Jlerenna: ITeuepu: 1 — IMonemtorka, 2 — Manimon-Kanbiion, 3 — BykoBuHKa,
4 — Mamanura. UA — Ykpaina, MD — Mongosa, RO — Pymynis. CyniibHo0O
YEepBOHOIO JIHI€I0 TIOKa3aHe PO3TallyBaHHS reoJorivHoro npodiiro (puc. 2)

Fig. 1. Map of the study area. The terrace levels indicated in colour are obtained from
the table of average terrace heights for river valleys of the Ukrainian Carpathians
(according to (Veklych, 1982). Legend: Caves: 1 — Popelyushka, 2 — Malimon Canyon,
3 — Bukovynka, 4 — Mamalyga. UA — Ukraine, MD — Moldova, RO — Romania. The
solid red line shows the location of the geological profile (Fig. 2)

B rincosmii Kap'ep

(Andreichuk, 1999; Ridush et al., 2003; Klimchouk et al., 2005; Andreychouk, 2007;
Korzhyk, 2007; Andreychouk et al., 2009; Klimchouk et al., 2009; Andreychouk et al.,
2014; Kostiuk et al., 2019; 2024; Kotula et al., 2019; Ridush et al., 2024). Psix mparts
OyJ0 mpucBsueHO maneoreorpadidHuM 3amucam y kapeti tepuropiit (Vremir et al.,
2000; Bondar et al., 2015; Marciszak et al., 2015; Gerasimenko et al., 2019; Ridush,
2022). 3HayHo MeEHIIE Tpallb OB’ SI3aH0 3 BUBUCHHSIM HA3€MHHMX TEPACOBUX BiIKJIajliB
(Lanczont et al., 2011).
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I'eosioro-reomopdooriuni ymoBu Teputopii. Teputopis [Ipyr-/[HicTepcrkoro
MeXupivusg B Mexax YepHiBenbkoi o0nacTi € 30HOI0 cTuKy CXigHO-€BponenchKoi
miatpopmu 3 Kapnarcekum mnepeaoBum nporuHoMm. TyT ToBIIa mopig po3OuTa Ha
YUCJICHHI TEKTOHIYHI OJIOKH, II0 CXOAaMH 3aHYPIOIOTHCS 10 MEPEAOBOr0 MPOruHy. Y
MeXaX KOXHOI CXOJUHKU MacCHBH OKPEMHUX TEKTOHIYHUX OJOKIB BUIIISIOTHECS SIK
MakpoOJOKH Ha OCHOBI iXHBOTO BiJHOCHOTO MiTHSATTS a00 OIMYCKaHHS BiJIHOCHO
CyMiXKHMX CTPYKTyp. OKpeMi TeKTOHiuHi 0;10KkM MaroTh miomty 10-50 km? i MOXKyTb
3MIIyBaTHCS BITHOCHO cycigHiXx OmokiB Ha 20 M, a aMmIunTyaa 3CyBy Mixk
MaKkpoOJIOKaMH MOXKe CATaTH Kijbka aecsatkiB metpiB (Andreychouk et al., 2017).
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Puc. 2. CxemaTnuHwmii nepepis yepes MiBACHHY YaCTHHY XOTHHCHKO-MaMaln3bKoro
TEKTOHIYHOTO Makpobs0Ky (3a Andreychouk et al., 2017).
YMoBHI nmo3HaueHHs: 1 — nepekpuBaroyi mopoau (BepxHiid 6aneHii, 2 — rinc
(cepenHiit OaneHiit), 3 — miACTHIBHI TOPOH (HWKHIM OafeHii Ta BepXHs Kpeia),

4 — mopoxxHUHH, 5 — 6a3zoBuil piBeHb p. [IpyT, 6 — po3inomu, 7 — KOHYC TOHMKCHHS B
1’ €30METPUYHIH MOBEPXHI MiOIIEHOBOTO BOJIOHOCHOTO TOPH30HTY BHACIIIOK
BiKauyBaHHS 3 Kap’epy Kpusa
Fig. 2. Schematic section across the southern part of the Khotyn—Mamalyga tectonic
macro-block (after Andreychouk et al., 2017). Legend: 1 — overburden (Upper
Badenian), 2 — the gypsum bed (Middle Badenian), 3 — underlying rocks (Lower
Badenian and Upper Cretaceous), 4 — cavities, 5 — base level of the Prut River, 6 —
faults, 7 — drawdown cone in the piezometric surface of the Miocene aquifer due to
pumping from the Cryva quarry

INpporpadiuna mepexa mpencraBieHa TyT piukoro llpyrt, mo mpotikae TyT y
CyOIIMPOTHOMY HarpsIMi, Ta PsIIOM JIiBuX pUTOK [Ipyty, mo 6epyTh noyarok Ha [IpyT-
JIHICTPOBCHKOMY BOJIOLNI 1 JOJMHU SKUX 3aKJIaACHI [0 PO3JI0MaXx MiBHIYHO-3aX1HOTO
MPOCTATaHHS.

I'eonoriunuii po3pi3 MICHEBOCTI y30BK noiauHu [IpyTy HaBemeHo Ha puc. 2.
CepennpobaieHChKUI TINICOBUI Iap B paioHi Mae moTyxHicTh 20-25 M, 3ansrae Ha
Meprensix 1 mickax HWKHboOameHChkoi ToBul (2—4 M). OcTaHHIN, Yy CBOIO 4Yepry,
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TIepEKPHUBAE PO3MHUTY ITOBEPXHIO BEPXHLOKPEHIOBHX (CEHOMAHCHKHMX) BAaITHSKIB Ta
MICKOBHUKIB MOTYXHICTIO 12—18 M.

lincu nepexpuBalOTHCS TOBILIEIO OEKEBO-CIpOro PaTUHCHKOTO BamHAKY (10 1,5 M).
Bin mnpexacraBieHHi SK MOPCHKMMH €BallOPUTOBMMHM, TaK 1 OlOemireHeTHYHHUMHU
pi3HOBHIAMHU, IPUYOMY OCTaHHI 3a3BHYall CKJIQJAIOTh HIDKHIO YacTUHY LIapy Ha
KOHTaKTi 3 rincoM. Hax paTWHCHKMMM BamHsIKaMH pO3TAalllOBaHA KOCIBChKa CBUTA
BepxHbOro OazeHy. BoHa mae moTyxHicTe Big 5 mo 60 M (3alexHO Bix MicueBOro
penbedy) 1 CKIaNAEThCs MEPEBAKHO 3 TIMH 1 apruiiTiB. basanbHa yacTHHA KOCIBCHKOI
CBHTH JIITOJIOTIYHO CTPOKATA, 3 MPOIAPKAMH MTICKOBUKY Ta BAITHAKY Pi3HOT OTYKHOCTI,
30arayeHa AMCHEPCHUMHU Cyib(aramMu Ta 3a]i3UCTO-MAapraHLEBUMU KOHKPELISMH.
EponoBaHa moBepxHst KOCIBCHKOI CBUTH MEPEKPUTA YETBEPTHHHIMH BiJIKJIaJlaMHU Tepac
[Mpyty (Andreychouk et al., 2017).

lNpgporeonoriuni ymMoBH TepUTOpii CKJIagHi, MOB’sA3aHI 3 TeOMOP(OIOTIYHUM
MOJIOKEHHSM Ti€l UM 1HIIOT AUISTHKY Ta PO3TAIIyBaHHSIM B TOMY UM iHIIOMY OJ011i (AMB.
puc. 2). Y [panunbkomy Oiomi rinc 3amsrae Hwkde piBHs [IpyTy i kapcToBmit
BOJIOHOCHHH TOPU30HT TaM HamipHUH, [0 PO3BAHTAKY€ETHCS Y AHUILI KACTOBUX 03€p Ha
piBHI 2-1 Tepacu, Ha TiBHIY Bif ¢. panuis. Mamanu3skuii 010K BiTHOCHO TIPUIT THATHI
1 3aliMae HaWBUINE TIICOMETPUYHE TMIOJIOKEHHS. BiH 3IpeHOBaHWN HAIMOJOBUHY
MOTY>KHOCTI TilICOBOT TOBIi. Y BEpPXHil YaCTHHI TOBII BiIOMi JBI BEJIMKI MEYCPU —
BykoBunka (cymapHa nosxuna 5172 m) 6ins c. CranpHiBui, 1 Mamanura (1950 M) y
Jito4oMy rincBomy kap’epi B ¢. Mamanmra.

Y KpuscbkoMy 0510111 YeTBEpTHHHUI BOJIOHOCHUH TOPH30HT MOB’ I3aHUH TOJIOBHO 3
JaBHIMHU allfOBialbHIMH TPaBiHO-TAIEYHUKOBHMHU BiJKJIalaMu Yy po3pizax Tepac.
YacTKoBO BiH PO3BAaHTAXKYETHCA Y BUITLSIAL [DKEpEN Ha cxXuilax MoiauHM piuky [lanak, a
YacTKOBO uepe3 “BikHA” TpoBajiB (B TOMY YHCIi THX, IO HE “mopocin” 10 TIOBEpXHi
3eMJli) JPEHYEThCS Y TIlICOBHH BOJOHOCHH TOPU30HT. XapaKTEPU3YETHCS CIAOKOI0
MiHepai3ami€ro.

HeszBakaroun Ha ¢akT 4acTKOBOTO TOTJIMHAHHS Y KapcCT, BiH HE YTBOPIOE €JMHOTO
TOPU30HTY 3 KapCTOBUMH BOJIaMH, BIIJIIICHUN BiJi HHOTO MOTYXHOIO TOBIICHO (Bix 1—
3 M 10 30—40 M) BOJOTPUBKUX HEOTCHOBHX TJIHH, 1 € pakTHYHO MifBimeHuM. CydacHur
MPUPOAHUH PiBEHHb KAPCTOBOTO BOJOHOCHOTO FOPU30HTY MPUOIN3HO Ha 4 M HIKUUIL 32
MOKPIBJIIO TINCiB 1 Ma€ BIAKPUTY MOBEPXHIO. B ocTanHi AecATHIITTA BiH OyB LITyYHO
MTOHIDKEHUH 110 — 28 M depe3 BigkadyBaHHS BOJl 3 KpPHBCHKOTO TIillCOBOTO Kap €py.
XapakTepu3yeTbcss BUCOKOI0 MiHEpallizalli€lo, IepeBaKHO CYIb(PAaTHO-KAIBIIIEBOIO.

PesysabTraTH. AJNOXTOHHI mMe4YepHI BiAKIaAM 3a3BUYall  MICTATH  Pi3HI
naneoreorpadivni 3anvcu. HalimomupeHimuMu 3amucamMu € 0caioBi BiIKJIaIH, THIIOK,
TTaJICOHTOJIOTIYHI PEIITKH 1 MaJCOMarHiTHI 3amicH. MU IOCTIIWIN pO3pi3 TEeYepHUX
BigkianiB y neuepi [lomemomka. [Tewepa [Tonenromka (3omymka, Emine Pakosina) —
BEIMYE3HUN JIA0IpUHT y MiOLIEHOBOMY TiIICi MPOTSDKHICTIO 92 KM Y IPUKOPAOHHIN 30H1
Mik YipaiHoto Ta Pecry6mikoro MonjoBa, Ha jiBoMy Oepesi gonuan piuku Ipyr. Ii
Oyno Biakputo B 1977 pomi. Bxix 6yB po3kpuTHIA IPOMHUCIOBAM BHAOOYTKOM TiICy B
Kap’epi mix cenamu Kpusa 3 6oxy MonmoBu ta [logsipue 3 6oky Ykpainu. [leuepa
posramoBada y Kpuscbkomy Omomi (muB. puc. 2). TyT OKpiBis TINCIB po3TamoBaHa
BHIIIE, HIK B JIpanuiibkoMy 0710111, ajie HIK4e, Hixk B Mamanu3skoMy. [lpu mpupoaHomy
PiBHI KapcTOBOTO BOJOHOCHOT'O TOPH30HTY, JIUIIEC 4 M TiNcCy 3HaXOMIUCH BHILE Bix
n3epKaja Mia3eMHUX BOI.
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KpiM BenmwKWX po3MipiB Tajepeu, rmedepa BiAPi3HAETHCSA Bill IHIIAX BEITMYC3HUX
rincoBUX Ja0ipUHTIB, Takux sK nedepu Onrtumictuyna, O3epHa, MIMHKH Ta iHIIWX,
THM, IO JI0 HEAABHBOTO Yacy OiNbIIa YaCTHHA TeuepH Oyia HUXKYE PIiBHS MiA3EMHHIX
BoJ. JIuie micis movyaTKy po3Biaku TinciB y 1950-x pokax piBeHb IPYHTOBUX BOJ OYB
noHmwxkeHuit 10 28 M. Jlume 3—4 M TOBWII Tilcy NPUPOAHO 3alAragd Haja piBHEM
IpyHTOBUX BOjA. KapcToBuii mporiec TOPKHYBCS BCi€l TOBINI Cynb(aTHOI TOBIIII,
OCKIJIbKM T€YepHa CHCTEMa Ma€ TIMOTeHHE IOXOMKEHHS 1 (opMyBajacs BOJaMH
MiICTUJIAI0YOTO BOJIOHOCHOTO TOPU3OHTY. PerioHanbHa reosoro-kapcroBa 00CTaHOBKA
neranpHo onmcana (Andreychouk, 2007; Andreychouk et al., 2017).

3HauyHa ~ YacTWHA  TOPOKHWH  3allOBHEHAa  QJOXTOHHUMHU  BiJKJIa/IaMH,
MpeJCTaBIeHUMH Maiibke JIUIe THHAMA. B 0JJHOMY 3 HaWIIMPIIUX Micllb Ta0ipuHTY, B
3a;mi  YepHiBEIBKUX CIENEONIOTiB, B TIIMHUCTHX Bifkiamax OyB 3akjaneHui
po3BinyBansHuH mWypd (puc. 3, 4), B AKOMY IPOCTEKEHUN TaKHi po3pi3 (Tadm. 1).

100 200 m

Puc. 3. [Tnan nmeyepu [onemomka (3omymka). Tonorpadiuna 3iiomka YepHiBeIbKOTO
crneneokiayoy “Tpornoant” ta Kummniscbkoro cneneokiny0y “A6ic”. Ctpinkoro
MOKa3aHo po3TallyBaHHs mypdy
Fig. 3. Plan of the Popeliushka (Zolushka) Cave. Topographic survey of the Chernivtsi
Caving Club “Troglodite” and the Chisinau Caving Club “Abis”. The arrow shows the
place of the excavation pit

OToX BIAKIAAM CKIAAAIOTHCS 37€OUTBLIOrO 3 TOHKOLIAPYBAaTHX TIJIMH CipHX,
KOPHYHEBUX 1 3eTeHKyBaTo-cipux. [ mnHa 3a3BWuail M’sika 1 HamiBMm gka. YacTKoBO y
BEpXHiil yacTUHI TOBIIi BOHa Oyia BUCYIIEHa, 3MEHIIEHa B 00’e€Mi 1 ToMy po30HuTa
JIeTiIpaTaliiHUMK TpIIMHAMKM Ha Tojirond. Ha riouOuni 7,5 cM OyB AyXke TOHKUI
MPOIIAPOK TOBIIMHOIO 1 MM YepBoHOI rmuHH (puc. 5, B). Ha 47 cM Hmk4e moBepxHi
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Ta6must 1. Po3pi3 nmedepHuX BigKIamiB y 3aii YepHIBEIBKHX CIIEIICOIIOTIB Y
1. [Tomremmronka (3osyika)
Table 1. The section of cave sediments in the Chernivtsi Cavers Chamber, Popeliushka
(Zolushka) Cave
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Crparurpadiyna KojaoHKa,

I'nuduHa,
M

JlitoJiorist

M
0,0 0)

0.4

0,0-0,075

CYTJIMHOK CBITJIO-KOPUYHEBHIA,
MacCHUBHUHN (moxoBaHwMiA TPYHT
MepeBiAKIaIeHNi), 3  NpUMa3KaMu
JKOBTOTO JIECY.

0,075-0,47

TIIHHA M’ IKOIIaCTHYHA,
TOHKOJIaMiHOBaHa. Ha noBepxHi mapy
— “mapker” - TOJIIrOHAJbHA TTOBEPXHS,
po3bura TpimHamu Bcuxauss; 0,075-
0,18 (0,075-0,125) — rmuHa TeMHO-
cipa, HIDKYe CBiTIIO-Cipa, Ha HepiBHOMY
KOHTAKTi TEMHO- 1 CBITJIO-CipOi TJIMHU
MIPOIAPOK BOXPHU YEPBOHOIT | MM,

0,47

MPOBEPCTOK MTUTYyBaTOTO 6inoro
KBapIIOBOTO IMCKY 710 | MM,

0,8

0,47-0,7

nepelapoByBaHHs JIaMiHOBaHOT
CBITJIO-CIpOi 1 )KOBTOT T'JIMHH,

07 - 074
(0.8)

TJIMHA CBITJIO-KOPHYHEBA, TPYIKYyBaTa,
3 OMAapraHIyBaHHSIM TI0 KOHTAaKTax
TPYIOK,

0,74/0,8 -
0,87/0,9

CYTJIMHOK KOPUYHIOBATO-KOBTUI
ONIIIAHEHUH, IPUXOBaHO-1IAPYBAaTUI

0,9-0,94

CYIJIMHOK BaXKKUil, TpyIKyBaTHI

©PQ0O ® ® O

1,2

1,6

094-11

CYIJIMHOK OMIIaHCHUH

1,1-114

JIEC YKOBTUH

1,14-1,53

rpaBifHO-TIINAHI BiIKIAU

1,53-1,73

TJIMHa SGHGHKyBaTO'Cipa,
TYrorjiaCTuiHa, MaCuBHaA

1,73-1,83

IJIMHA TYTOIJIaCTHYHA JKOBTa, Ha 1,83 —
NPOLIAPOK O3ali3HEHHA 3 “mapkerom”
BCUXaHHS; TIOBEpXHs ‘“mapkery” -
MAJOTM  HAaxWieHa [0 CEpeIuHHU
ranepei 10-15°

@e6e 6

20 LYV Y

13

183 - 19
(2,0)

TJIMHA 3€JICHKYBaTO-Cipa,
TYroIUTaCTUYHA 10 HamiBTBepaoi. Ha
ru6uni 2,0 (1,9-1,8) M 3 yxuiom map
O3aJi3HEHHS  TOBEpX  KapOOHATHOL
TpyXu 3 MIpUMa3KaMu
OMapTraHIFOBaHHS,

14

>1,9

- rinc rpyOOKpHUCTaliYHUH

ITiJIJIOTH TOBIIY TJIMHH MEPEKPUBAB Ay)Ke TOHKUN (OM3pK0 1 MM) TIpoIapok apiOHOTro
Oistoro kBaproBoro micky (puc. 6, D). Ilicok nexaB Ha 1aBHii TTUHAHIN 11171031, TAKOXK
PO34JICHOBaHIN TOJITOHATBHUMHU TPIIIIMHAMH BCHXaHHS. [JIMHA € TPOIYKTOM JIyKe
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TIOBITEHOT €po3ii TEepEeKpUBAIOYMX HEOTCHOBHX MOPCBHKUX TJWH, SKi, YTBOPIOIOYH
BEIMYE3HI KOHYyCH OOBANIOBaHHS YW BHUAABIIOBaHHS, 4Yac BiJl 4Yacy pPYHHYIOTBCS
MOTOKaMH BCEepeluHi medepu. MexaHi3M YTBOpPEHHS OOBajJiB y Imedepi AeTanbHO
ormcannii (Klimchouk et al., 2002).

NepeKpuBaloYi rmmH1

2 [ I+ - =" B : [ Exv B n3]e

Puc. 4. Po3mnoin mopoXHUH y po3pi3i Ta TUIIOBI MOETHAHHSI OCHOBHUX
mopdostoriuaux enementis nedepu [onemomnika (3a Andreyhouk, Klimchouk, 2017, 3
HaIllUM JOMOBHEHHsIM). 1 — rpy0o- 1 cepeIHbOKpHUCTANIYHUH TiIIC; 2 — IapyBaTH
CepeaHbO- Ta APIOHOKPUCTAIIUYHHM Tirc; 3 — Tic ApiOHOKPUCTAIIYHUH 1
TOHKONIAPYBaTui; 4 — aaHiTOBUH Tific; 5 — MiACTUIIBHI KapOOHATH (MEprellb, BaITHSIK )
1 BaIIHUCTI MICKOBUKH; 6 — MEpEeKpHUBAIOYNI PATHHCHKUH BaIHSK; 7 — apriIiTo-
KapOOHATHI BiIKJIAJ¥ B MiJOMNIBI KOCIBCHKOI CBIiTH; 8 — MIMHU KOCIBCHKOI CBITH;

9 — neuepHi Biaknaau (rimHn); 10 — mTydHWiA piBeHb MiI3eMHNX BoA; 11 — piBeHb
MiZ3eMHUX BOJI TIepe]l po3pOOKOr0 Kap’epy; 12 — TimoTeTHYHMA PiBeHb MiI3EMHHUX BOJI
y misHpoMy Iuierictonedi. A, B, C, D, E — no3naueHHs palioHiB neuepu 3 pisHUM
XapaKTepOM 3aKapCTyBaHHsI
Fig. 4. Distribution of cavities in the cross section and typical conjunctions of main
morphological elements of Popeliushka Cave (according to Andreyhouk, Klimchouk,
2017, with our additions). 1 — coarse- and medium-crystalline gypsum; 2 — layered
medium- and fine-crystalline gypsum; 3 — fine-crystalline and finely stratified gypsum;
4 — aphanitic gypsum; 5 — underlying carbonates (marl, limestone) and calcareous
sandstones; 6 — overlying Ratynsky limestone; 7 — argilo—carbonate sediments in the
base of the Kosovsky Formation; 8 — clays of the Kosovsky Formation; 9 — cave
sediments (clays); 10 — groundwater level; 11 — groundwater level before quarrying;
12 — hypothetical level of groundwater in the Late Pleistocene. A, B, C, D, E —
designated areas of the furnace with different types of karstification.

[Ipuponuso mew Oinuii KBapIOBHU MICOK 3aisira€ HIDKYE Cylb(aTHOTO mapy, y
HIOKHBOOAIEHCHKUX BEpCTBaX. CAMHUM TIOSCHEHHSAM IMIHATTS TMICKy € WOTo
mikBi(iKaliss B MOMEHT JIaBHbOI CEHCMi4HOI MOAii Ta BHOPCKYBaHHA L€l CyCHeH3ii
Bropy 4epes TPIluHY Y BiAKIagax.

Tpu mapw 3 MoNiroHATPHAMH TPIIIMHAMH JIETiIpaTallii Ha piBHI 011 5—6 M HIDKUe
MPUPOAHOTO PiBHA MiI3eMHHUX BOJ MOKa3yIOTh HaM, IO PaHille TEKTOHIYHWHA OJIOK,
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SKWH BMIIIye TIe4epy, 3HAXOJMBCSA Ha JICKUIbKa METpiB BHUIIE, a JIHO TIeYepH,
nepeOyBaroud B 30HI TEPIOAMYHHUX KOJIMBAHb DIBHS MiJ3€MHHX BOJl, MEPIOJTUYHO
Bucuxano (auB. puc. 4). BIok 3HAYHO OMYCTHUBCS MPOTATOM YETBEPTHHHOTO MEPiOy.
dizuuHe NaTyBaHHS 3rajlaHUX BIIKIQIIB Ta IXHE MaleOMAarHiTHE, MATIHOJOTIYHE Ta
MIHEpaJIOTiYHEe BHUBYCHHS JO3BOJHUTH JI3HATHCS MPO Yac CECHCMIYHOI MOJii, a TaKoX
OI[IHUTH Yac 1 IMBH/IKICTh OITyCKaHHS TEKTOHIYHOTO OJIOKY.

Puc. 5. TTonironaneHi cTpykTypH (“miapkeT”) y IIMHUCTUX BiJKIIaax Me4epu
[onenromka: A — 3aranbHui BUIIIAL ypdy y 3aii YepHiBEIbKUX CIIENEO0IOriB;
B — mepumii Big mosepxHi (7,5 cm) apyc “napkery”; C — o3ani3HeHHH NpoIIapoK Ha
rmbuHi 7,5 cMm; D — nporapok (1 MM) ApiOHOro KBapIioBOro MiCKy Ha MONIrOHAIbHIH
noBepxHi (-0,47 M)

Fig. 5. Polygonal structures (“parquet”) in clay deposits of the Popeliushka Cave:
A — general view of the pit in the Chamber of Chernivtsi speleologists; B — the first
layer of “parquet” from the surface (7.5 cm); C — ferruginous layer at a depth of
7.5 cm; B — layer (1 mm) of fine quartz sand on the polygonal surface (-0.47 m)

YacTkoBO CBITIIO Ha 4Yac OCYIIEHHS OJIOKY MOXeE MPOJIMTH 3Haxilka B CYCiJHIH
revepi, fKa po3TalloBaHa B IIbOMY K Oorii. 3a 1 KM Ha MiBHIYHUH 3aXia Bi BXOAY 10
neuepu Ilonenromka 3HaxoauThes nevepa Mamimon-Kansiton (Ridush et al., 2003).
[ledepa € WITy4HO PO3KPHUTOIO 130JHOBAHOK) YACTHHOIO KapCTOBOI CHCTEMH IEUepU
[Monentomka. Po3ramosana no6musy c. [loasipae UepHiBerpkoi obaacTi (auB. puc. 1),
Ha jiBoMy Oepesi p. [Tanak (;1iBa mpuroka Ilpyty), Ha 10 M Bue piBHA piuky. ['incy, sk
1 1HIII KOPiHHI MOPOIH, HE PO3KPUBAIOTHCS B AONHHI PIUKH, OCKIJIBKM BOHU NEPEKPHTI
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2—3-MEeTpOBOIO TOBIIICIO 3CYBHHUX BiKIadiB. BxXia 10 nedepu uepes MTYIHUN KOJOI3b
rnmubuHoo 15 M. Iledwepa ckiamaeTbcs 3 ABOX INMPOKHX (10 2—-3 M) mapaienbHUX
rajiepei 1o MPOCTATAIOThCSA 3 MIBJSHHOTO 3aXO0[y Ha MIiBHIYHMN cXin, i 3’emHaHi
Y4OTHpPMa By3bKUMU IPOXOJaMHU IPUOIU3HO NEPIEHIUKYIISIPHUMHU JI0 FOJIOBHUX Iajepeit
(puc. 6) (Ridush et al., 2003). I1euepa, 110 cyTi, € YACTHHOO OLIBLIOTO JTAOIPHHTY, aJIe 3
ycix OOKiB 0OMexeHa 0OBaamMH.

[liBHIYHO-3aXiJHA rajiepess uepe3 TPIMUMHHUKA KoJomasa3b ((diaep) 3 €AHYETbCS 3
MyCTOTAaMH HIKHBOTO SIPYCY, SIKUH 3HAXOJMUTHCSA HA 15 M HWKYE 1 HUHI 3HAXOIUTHCS
Hwk4e piBHA piuku [lanak. BepxHili piBeHb euepu pO3TAIOBAHUH Y BEpXHil YaCTHHI
TOBILI TiNCY, aje Mai>ke Ha 5—6 M HIDKYe HUHILIHBOTO A3epKaia Boau p. [lamak.

i a.o.1.
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Survey by Chernivtsi Speleological Club «Troglodite», 2004

(Ridush B., Degtiarenko M., Praskurniak Y., Kyryliuk Y.) — 100

— 98

A-A

Puc. 6. I1nan i monepeuynuii po3pi3 neuepu ManimoH-Kanbiion. X — Miciie 3HaXiIKu
KiCTOK IIEPCTUCTOTrO HOcopora. JKUpHUM MyHKTUPOM MOKa3aHWH piBEHb JHUIIA
nonuuu p. Tarak (Ridush, 2022)

Fig. 6. Plan and cross-section of the Malimon Canyon cave. X is the location of the
woolly rhinoceros bones. The bold dotted line shows the level of the bottom of the
Patsak River valley (Ridush, 2022)
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[Tix gac creneooriYHNX PO3KOIOK B OIHIHN 13 Tajepell BEPXHBOTO SPYyCy Iedepu
3HaliIeHo IIEYOBY KiCTKY i pebpo mepcrucroro Hocopora (Coelodonta antiquitatis).
[Tix oOBamEHUMH BiFKIaAaMH BHUSBIICHO TOHKHA (4—5 c¢M) map OypyBaTOro CyTIHHKY,
SKAH MOKHA KOPEJIIOBAaTH 3 c1ab0-TyMyCOBaHHMM IIapoM B nedepi bykoBuHka, mo Tex
MICTHB YHCJICHH] PEIUTKH IieicToueHoBoi ¢aynu. ['eonoriunmnii ananiz creni nedepu
HaJ1 MM MicLIeM [I0Ka3aB, 110 00Bajl MaB JOKAIBbHUI XapaKTep 1 3a4enuB JUILE TOPOIH,
B KHX YTBOpEHa rnevepa. ToMy MOKEMO CTBEpKYBATH, 1110 KiCTKa IMOTpanuia B IeYepy
3aB/ISKH BEIMKUM XW>KakaM, HaliMoBipHile nedepHii rieni (Crocuta splelaea). Omxke
paHiIe reuepa Majia TOPH30HTAIBHHHN BXiJl, IO PO3TAILIOBYBABCs BHUIIE BPi3y p. [lamak.
PamiosyrienieBuii Bik kictku 38.000+800 BP (P0z-47727). Tomy mam’saTKy MOXHa
JaTyBaTH Mi3HIM IDIEWCTONCHOM, 30KpeMa BuTadiBchbkuM etaroM (MIC-3), sik 1 jirBo
MEYEepHUX Ti€H y medepi BykoBuHKa, 1110 po3rammosana muie 3a 6,5 kM (Ridush, 2022).

OoroBopenns i BUCHOBKH. {151 Toro, mo6 Bxix B meuepy ManimoH-KanbiioH y
Mi3HBOMY IUICHCTOIICHI OYyB JOCTYIHHMM JUIS BEIUKHUX XW)KaKiB, MOTPiOHO mI00
KpuBchkuii TeKTOHIUHUH 0JIOK 3HAXOUBCS X04a 0 Ha 10 M BHIIIE BiJl Cy4acHOr0, a PycJio
piuku [lamak Oyno mepesarnubieHe Ha M0 caMy rHOMHY. Jlo pedi, came Taka
MOTYKHICTB ITyXKHX HAHOCIB criocTepiraeThes min auumem qonuau (Andreychouk et al.,
2009). Po3ainuBIIY IO PI3HUINO Yy BHCOTI Ha mpuOau3HO 40 THC. POKIB, OTPUMAEMO
HIBHJIKICTH OIycKaHHs O61oky 0,25 Mm/pik. BTiM, HEBiIOMO CKiNBKH pa3iB 3a Iie 4ac
3MiHIOBaBcs (1 UM 3MiHIOBaBCsA) 3HAK pyXy. besmepeuyHo, me BIUIMHYJIO Ha BHUCOTHE
pO3TanIyBaHHS Tepac, OCKUIBKH 3arajioM Ui TEPUTOpii XapakTepHE IepeBaKaHHS
MiHATH MPOTATOM IUIeHcToNeHy. Lle cripocToBye BUCHOBKH MONEpENHIX JAOCIiHUKIB
mpo Te mo cyinbdatHa ToBIma y KpuBchbkomy Oorii Oyia 4acTKOBO MpopizaHuit
nosmnoro [pyrty nue y rosoneni (Andreychouk et al., 2017).

1 OinbIny pi3HUIIO Y BUCOTAX TEpac criocrepiraeMo B Mamanusbkomy OJiomi. TyT
y Mamanu3pkoMy TilCOBOMY Kap’epi, SKHH pO3KpUBAE 1 YETBEPTUHHY TOBIIY,
KOMaHIOI0 YKpPAiHCHKHX 1 TMONBCHKUX JOCHITHUKIB OyB OMUCAHWN 1 MPOJATOBAHUH
nyOCHCHKAH BUKONHUKM TPYHT, SKWHH TIEPEKpUBAE aJIOBiaIbHY TOBILIY pPaHHHBO-
ieiicrorienoBoro Biky (Lanczont et al., 2011). 3rigno cxemu tepac M. Beknuua, Bik
1i€l Tepacl MapTOHOCHKO-CYJIBCHKHIA, III0 MAa€ BIiAMOBIAATH BiKy ajioBil0, a BiTHOCHA
Brucota 40—45 M. HacnipaBzi »x nepeBUIIeHHS 1Ii€l Tepacu Haj piBHEM cydacHuM lIpyty
csarae juie 25 M, 1Mo Mayio 0u BiAmnosigaTy V-i Tepaci 3aBajiBChKO-THIIIPOBCHKOTO
Biky. OTxe, MaemMo pizHHIIO ¥ 20 M BiJ OYiKyBaHOI, IO CBITYHUTH TMPO OITyCKAHHSI
Mamani3bpkoro OJOKYy MMOBIPHO TakoX y Mi3HBOMY IUIGHCTOIEHi MIMOBipHO, 110
TEHJICHIIIsI IO OITyCKaHHS OB’ s3aHa 3 BINIMBOM HOBOCENHUIILKOT TEKTOHIYHOI JIenpecii,
sIKa TIPUJISITAE JI0 IAHOT JIIJISTHKH 13 3aX0/1Y, 1 JI€ TITICH OITyIeH] Ha JCCSITKH METPIB HUKUE
piBus LlpyTy.

OCKiJTbKM MapTOHOCHKO-CYJIBCKUI aJIFOBIM BiITIICHUH BiJl TINCIB MaJIONOTYKHUM
IapOM BEPXHBOOAICHCHKUX TJIMH, MOXKEMO MPHUIYCTUTH IO 3aKapCcTyBaHHS TilcCiB
IHTEHCHBHO BiZIOYBaI0Ch Bxke B Toii yac. [laneopycio IlpyTy Ha neskux AiiTHKax MOTJIO
pO3MUBATH TJIMHWUCTY TOBIIY 1 TMPOHUKATH IO MOBEpPXHi rimcy. Y medepi Mamamura
3HaYHa YacTHMHAa BTOPHMHHUX BIAKIAIiB CKJIaJAEHA TpaBiiHO-TATCYHUKOBHUMHU
BiJKJIaJaMH, TIEpEBiAKIaICHUMHU 3 TEPACOBOTO ANIOBiI0 Yepe3 MpOBajd B TOBIII TJIHH
(Ridush et al., 2024).

OTke, MOKHA 3pOOUTH TaKi BUCHOBKHU.
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1. ITpunaiiMHI 1Ba 6;10KH 3 XOTHHCHKO-MaManu3bKOro MiaHATTS Y goauHi [pyTy —
Mawmanu3bpkuii i KpuBchbkril MpOTAroM Mi3HBOTO IUICHCTOLIEHY 3a3HaBaNIM MOBLIEHOTO
OITyCKaHHSI.

2. Ha mnomepenHix eTamax TincoBa TOBIIa B 000X OJI0Kax 3HAXOIHIIACH
rincoMeTpryHo BULIE i TepeOyBaja B 30HI KOJIMBaHb PiBHA MiA3€MHUX BO.

3. 3akapctyBanHa Mamanu3pkoro OJOKYy OYEBMOHO BigOyBaloch BXKE Y
MapTOHOCHKO-CYIBCHKHI Yac, TOOTO HANPHKIHII PAHHBOTO IICHCTOICHY.

4. TToBepxHi Ha/[3aIUIAaBHUX TEPAC B MEXKaX IIMX OJIOKIB iCTOTHO JIeOPMOBaHi 1 IXHs
TEMEepIlTHs BUCOTA HE BiJINOBiIa€ OYiKyBaHii B cepefHhOMY 110 noyuHi [IpyTy.

5. VimoBipHO, 1110 y Mi3HEOMY MUIEHCTOLEH] — TOJIOLeHi B perioni BinGymach mxyxe
MOTYXKHA celicMivHa MO, sika CIIPUYMHIIIA JIiKBi(iKaIio HIKHbOOAIEHCHKUX ITICKIB
Ta iX 1H’€KLII0 YyTopy MO po3pisy.

BuBYeHHS MEUepHUX Ta TEPACOBHX BIAKIAAIB Y PETiOHI CIiJl MPOAOBXKUTH TS
MiATBEPIDKEHHS a00 CIPOCTYBaHHS HABEJICHUX HAMH BUCHOBKIB.
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