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Hucepraiiitna poOoTa NPUCBSIYEHA PEKOHCTPYKII PO3BUTKY TEPACOBOTO
KoMIUIeKkey piuku [IpyT y mi3HROMY KailHO30i HA OCHOBI KOMILJIEKCHOTO aHaIi3y
MaTepianiB 1HKEHEPHO-TEOJOTYHUX BUIIYKYBaHb (PO3BiIOK).

[lepearipui piukoBi JOJUHU € CKIAJHUMHU TPUPOAHUMHU CUCTEMAMH, IO
BIJIOOpaXKalOTh B3a€MOJII0 TEKTOHIYHHUX, KIIMATHYHUX 1 TeoMOPQOIOrTYHUX
MPOIIECIB YIPOIOBK I€0JI0T14HOI icTOpii. BOHM € He JnIlie KIIF0UOBUMU €JIeMEHTaMuU
JaHAMAaQTHOI CTPYKTYPH, a ¥ BAXKITUBUMHU 00'€KTaMU JIJIsl aHAJI3y AUHAMIKA 3€MHO1
MOBEPXHI, OILIHKKA MNPUPOJHHUX PHU3ZHUKIB 1 PO3POOKM CTpaTerii panioHaIbHOTO
MPUPOJOKOPUCTYBAHHS.

HNomuna piuku I[lpyT y mexax M. UepHIBII Ta MEPEIMICTS, € SICKpaBUM
OPUKIAJAOM TaKOl CHUCTEMH, OCKUIBKM 1i pPO3BUTOK BHU3HAUYMB Cy4YacHY
reoMopdoJioTiuHy Oy/lOBY pETiOHy Ta CHPUSB HAKOMUYEHHIO YETBEPTUHHUX
BiAkiaAiB. {1 BiAkiIaau MaroTh BaXXJIMBE 3HAYCHHS NI PO3YMIHHS T€OJUHAMIKU
TEPUTOPIi, OIIHKH 1HXKEHEPHO-TEOJOTIUHUX YMOB Ta MPOTHO3YBAHHS MOKJIMBHX
3MiH y IPHPOTHOMY CEPEIOBHIII.

AHaJli3 iCHYIOYHX MIAXOAIB J0 Kiacudikalii piuKOBHUX Tepac 3acBITYMB
BIJICYTHICTh €IMHOI TO3UIlT MO0 IXHBOI KUIBKOCTI Ta KPUTEPIiB BUJICHHS,
oco0nuBo B Mexax gosmHH [lpyty. Ilpu mocnimkeHHI Ta BUIUICHHI TEPaCOBUX
PIBHIB 32 OCHOBY OyJ10 B3sTO Kiacuikaiito, 3anponoHoBany M. Beknuuewm (1982).

JIJist yTOUHEHHS BUCOTHUX PIBHIB Tepac Oy BUKOPHUCTaHI JlaHi 3 apXiBHUX
MaTepialliB 1H)KEHEPHO-TEOJIOTIYHUX PO3BIIOK, IO JAJI0 3MOTY OUIbII JETAIBHO

BU3HAYHUTH CTPYKTYPHI Ta MOP(QOJIOTIUHI OCOOTUBOCTI TEPACOBUX KOMIIIEKCIB.



Meroarka KOMIUIEKCHOTO BHBYEHHS PIYKOBUX JOJMH TIPYHTYETbCS Ha
MOEHAHHI TOJIbOBUX, KaMepaJbHUX 1 JIAOOpATOPHUX METOMIB JOCHIIKEHHS.
Bukopuctanss maneoreorpa@iqHoro, reoJioriuHoro, CTpaTUrpagiqvHoro Ta 1HIIMX
MIJXOMIB  JIO3BOJWJIO  JIETaJbHO aHaNi3yBaTH yMOBH  OCAJIOHAKOIWYEHHS,
CeIMMEHTAIIH] POIIECH Ta €BOJIOLIIIO JTaHAMA(TIB.

Cepen kamepalbHUX MTUPOKO 3aCTOCOBAHO CUCTEMATH3AIIIIO Ta aHATI3 JaHUX
3 OypoBUX JKypHaJiB 1HXEHEPHO-T€OJOTIYHUX PO3BIIOK, SIKUM 3abe3medye
KJacudiKalio 0cagoBUX MOPiJ 3a IXHIMH (13MYHUMHU, XIMIYHUMU Ta CTPYKTYPHUMU
XapaKkTepUCTUKaMM, IO CHpHUs€ BU3HAYEHHIO YMOB IXHBOI'O YTBOPEHHS.
JlokyMeHTaNbHUI aHali3 J03BOJUB IHTErpyBatu HasBHY iHdopmario 3 790
imkeHepHo-reoioriunnx  3BiTiB (3500 cBepanoBMH) Ui PEKOHCTPYKINT
najgeopenbedy Ta BUSIBICHHS TMHAMIKY T€OJIOTTYHUX MPOIIECIB.

KomriekcHuil miaxia 10 BUBYEHHs e€BoOLil fojuHu [IpyTy y misHBOMY
KaifHO301 JO3BOJIMB PEKOHCTPYIOBATH JaBHI majeoreorpagiuyHl yMOBH, OL[IHUTH
Cy4acHi IMHaMI14Hi MPOLIECH Ta CIIPOTHO3YBATH iXHIM MOJAJIbIINI PO3BUTOK.

VY X041 aucepTamiitHoro JOCHiIKEHH 0yJI0 BCTAHOBJIEHO MOP(QOJIOTIUHI Ta
MOpP(POMETPUYHI XapaKTePUCTUKU Haa3ariaBHUX Tepac [IpyTy, IXHIO reosioridHy
OyZ0BY, F€HE3UC, BIJIHOCHUH BIK, a TaKOXK najeoreorpadiuyHi yMOBH (POPMYBaHHS.

BuszHaueHO OCHOBHI YMHHUKH, SIKI BIUIMBAIM Ha EBOJIOLIID TEPACOBOTO
KOMIIJIEKCY, Cepell SKUX KIIOYOBY POJIb BIIITPAId KIIMATUYHI 3MIHU, TEKTOHIYHI
PYXH Ta T1IPOJIOTIUHI TPOLIECH.

['eonoriuni  AOCHIPKEHHS, 30KpeMa JlaHi, OTpPMMaHi 3 1HXKEHEPHO-
rEOJIOTIYHUX CBEpPAJIOBUH, @ TAaKOX pe3ylbTaTd MOJEIIOBaHHS Ha OCHOBI
reoin@opMmaniitnux cucrem (I'IC), miaTBepAmiM 3HaYHY HEPIBHICTH IOBEPXHI
KOpIiHHUX Topia. BusBnenwii mameopenbed yacTo mMae CKIaaHy OyIOBY Ta HE
3aBXK/IM 3HAXOJIUTh CBOE BIJOOpaXEHHS y Cy4acHOMY pelsibe(di, 10 CBIAYUTH MPO
OararoeTamnHy 1CTOPit0 reoMOP(OIOTTYHOTO PO3BUTKY PETIOHY.

Ockibku B reosioro-reomopdonoriudiii 0ynoBi M. UYepHiBIi Ta HOTo

nepeaMIcTsl BIAJIOCS BIICTEXKUTH Juine [2 mepac, TPUUOMY OCTaHHS 3 HHX



BIIMOBIJAE APKIBCLKO-KUSULAPCOKOM)Y YaCy, MU PO3IISIIAEMO €BOJIIOIIIO JIOJUHU
[IpyTy npoTsirom octaHHix 3,8 MJIH POKIB.

VY nmonwHi p. [IpyT 4iTKO BUPI3HAETHCSA 11 THUIIE, B MEKAX SIKOTO PO3TAIIOBaHi
BHCOKA Ta HU3bKA 3a1uiaBy, a Takox | ta |l Tepacu. [IpaBuit 60pT M0JIMHU CHIIBHO
YPOKECHUI 3CYyBHUMH TIPOIIECAMH, SIKI MPOSIBISIIOTHCS 37COUIBIIOTO y 3MIlEeHHI
BEITUKHUX OJIOKIB, SIKI 3aXOTUTIOIOTH KOPiHHI TNIMHA. ToMy TyT juiie ¢parMeHTapHO
npocTexyroTbes VII-X-ta Tepacu, abo B3araii He MpocTexyroTbes Tepacu 3 |1 mo
V1.V po3pizax cepeqHix Ta BUCOKMX Te€pac BIACYTHIHN pyCIOBUil allfOBiii, IO CBOTO
yacy Bke BinMidanock M. Koxypinoro (1956b). HatomicTs mmpoko po3sunena XII-
Ta Tepaca APKIBCbKO-KU3UIApcoKa (jr-Kz), ska 1aTyeThcst CepeIHiM MTioneHoM. Y ii
MOBEPXHIO Bpi3aHl YOTHUPU MPAJOJMHHM JIarOHAJIBHOTO TMIBHIYHO- 3aXI1JHOIO
MPOCTATAHHS, 3aTIOBHEHH1 YaCTKOBO 03€PHO-00JIOTHUMU BiAKIaiaMH. Y MiBICHHO-
CX1/IHI1 YaCTUHI apeayly HasiBHI TOCTYIIHI JJIsl BUBYEHHA po3pi3u XI-i Tepacu.

AHani3 naneoJ0JIMH y AOCIIA)KYBAHOMY PEriOHI CBITYUTH MPO iXHIO TICHY
3aJIEKHICTh BiJl TEKTOHIYHUX TMOPYIIEHb MIBHIYHO-3aX1JHOTO MPOCTATAHHSA, SIKI
opieHTOBaH1 mapainenbHo a0 Kapnarcekoro oporeHy. bBinbliicT muX I10JIUH
yCHaJKOBaHI Cy4YaCHUMU MaJMMH pIlYKaMy Ta iXHIMU MPUTOKAMH, IO BKa3ye Ha
3HAYHUU BIUIUB T1IPOJIOTIYHHUX Ta reOMOP(OIOTTYHUX TPOLECIB YIPOJOBXK iIXHBOT
eBouttoLii. HassBHICTH JIIHEAMEHTIB, 1[0 IEPETUHAIOTh OCHOBHI PO3JI0MH, KMOBIPHO,
BKa3y€ Ha OKOHTYPEHHS MajuX TEKTOHIYHMX OJIOKIB, IO MIATBEPIKYE POIb
HEOTEKTOHIYHOI aKTUBHOCTI Yy (popMyBaHH1 penbedy.

Ha niBomy G0pTy M0JIMHM KOMILJIEKC T€pac BUIIE Ta HIbK4YE “UepHIBEIBKUX
BOPIT” TPOCTEKYEThCcs OUIbIN ToBHO. OpHaK, fK 1 Ha TpaBoMy Oepesi, BOHU
4acTKOBO Je(hOpMOBaH1 CXUIOBUMH Mpoiiecamu. TyT mupoko npenacrasiena XII-ta
TUTIOIIEHOBA Tepaca, NMPUYOMYy, Ha BIAMIHY Bij mpaBoro Oepera, B ii OymoBi

MPUCYTHIN PyCIIOBUI aTtOBIM.

[IpeacraBinene crpaturpadiudHe po3uieHYBaHHS Te€OJOriyHOi OyA0BH
O11bIIOCTI Tepac (3a BukiroueHHsM |-1 Ta |1-1) Mae monepeaHiit xapakrep 1 motpedye
MOMAJIBIIIOTO YTOYHEHHS MeToJlaMu masieoreorpadii (Hacamriepes], TaTiHOJOTIYHE

BHUBUYEHHS).



[Toeqnanus cydacHux ['1C-TtexHoyoOrid 13 TpaaulIMHUMU MeETOAaMU
3abe3reuye KOMIUIEKCHUW TMIAX1T A0 JOCHIKEHHS PIYKOBHX JOJIMH, IO Mae
BOKIMBE TIPAKTUYHE 3HAYCHHS JJI TIPOTHO3YBAaHHS NPHUPOJAHUX PHU3HUKIB,
TJIaHyBaHHS OYJIIBHUIITBA Ta 30€peKeHHS TOBKIJUIA.

Pesynpratn  maneoreorpadiyHMX — PEKOHCTPYKLIA  MalOTh  LIUPOKE
3aCTOCYBaHHSA B PI3HUX cdepax HAYKH 1 TOCIOAAPCHKOI MisITbHOCTI. BOHM MOXYTh
OyTM BHUKOPUCTaHI TIIPpM PETIOHAIBHOMY IIPOTHO3YBaHHI IHXKEHEPHO- Ta
T1APOTre0IOTIYHUX BIACTUBOCTEH Mi3HhOKAWHO30MCHKIX BIAKIIAIIB, IO € BAYKIUBAM
JUisi  OymIBHUIITBA, peKpeallii, Memiopaiii Ta palioHAJIbHOTO BUKOPUCTAHHS
IpUPOAHUX pecypciB. OTpUMaHi JIaHl CIIPUSATUMYThH MPOBEICHHIO T'€OJIOTTYHHUX Ta
1HKEHEPHO-TE€OJIOTYHUX BUIIYKYBaHb, 30Kpe€Ma JUIsl OLIHKM CTIMKOCTI IPYHTIB,
BU3HAYCHHS TMOTEHIIHHO HEOE3MEYHUX 30H, IPOTHO3YBAHHS 3MIH PYCIOBHX
IIPOLIECIB 1 3a0€3MEeUYEHHS CTAJI0r0 PO3BUTKY TEPUTOPIH.

JlocniKeHHsT JO3BOJISIIOTh YTOUHUTHU CTpaTUrpadiuHy cXemy YETBEPTUHHUX
BIIKJIQ1B, IO CIIPUATHME JIeTalli3allii Te0J0T19HOI 1CTOpIi perioHy, BCTAaHOBJICHHIO
XPOHOJIOTIYHUX MEX (OPMYBaHHS OCAJOBHX KOMIUIEKCIB Ta BJIOCKOHAJIEHHIO
reoJIoro-reoMop(OJOTIYHUX MOJIEJe PO3BUTKY PIYKOBUX JOJUH. BaxinBum
aCIEKTOM € TaKOX OL[IHKA T'€0eKOJIOTIYHUX PU3UKIB, 30KpeMa MIATOMICHHS, epo3ii
OeperiB, 3MiH PYCIIOBUX MPOLIECIB Ta BIUTMBY TEXHOT€HHUX (DAKTOPIB HA IPUPOIHE
CEpElOBHULIE.

Pe3ynbraTi 10CHiIKEHb MOXKYTh OyTH BUKOPUCTaHI B OCBITHBOMY IPOIIEC] Y
BUIMX HABYAIBHUX 3aKjajax Juisl BUKIAJaHHS JUCIUIUIIH, TIIOB S3aHUX 13
r'eoJIoTi€r0, TeoMOPGOIOTIED, THKEHEPHOIO T€OJIOTIEI0, €KOJIOTTYHO 0€3IEeKO0 Ta
MPUPOJOKOPHUCTYBAHHSIM. BOHM CTaHyTh OCHOBOIO JUISl IMATOTOBKH HaBYaJIbHO-
METOJMYHUX MaTepiaiiB, OpraHizallli MpakKTHYHUX 3aHAThH 1 TPOBEICHHS TOJIbOBUX
JIoCHiKeHb. 3actocyBaHHs cydacHux ['IC-texHonorii y mMO€IHaHHI 3
TPAIUIIMHUMU METOJIaMH aHaji3y J03BOJISIE HE JIUIIE IiJBUIIUTH TOYHICTH
najgeoreorpadiuHUX PEKOHCTPYKINM, ane ¥ 3abe3nmeyuTH iX e(eKTuBHE
BUKOPUCTAHHS JUIA BUPIIICHHS aKTyaJbHUX 3aBJaHb TPHUPOJTOKOPUCTYBAHHS,

MIPOCTOPOBOTO MJIAHYBAHHS T4 MOHITOPUHTY MIPUPOTHUX MPOIIECIB.



KuarouoBi cioBa: piukoBa J0NHMHA, Hag3alllaBHI Tepacu, pPycjo, 3ariaBa,
reosioro-reomopdosioriuia OynoBa, piuka Ilpyr, mameomanamadT, TEKTOHIYHI
nedopmariii, JECOBO-TPYHTOBHM pO3pi3, CBEpUIOBHHH, TeoauHamika, [1C,
MOJICTIOBaHHSI Ta PEKOHCTPYKIi penbedy, mageoreoMopdoIoriuyHui aHami3,
AITIOBIH.

ANNOTATION

Shavranskyi V. F. Evolution of the Precarpathian part of the Prut River valley
in the Late Cenozoic (based on materials from engineering-geological survey).

Dissertation for the degree of Doctor of Philosophy in the field of knowledge
10 - Natural Sciences, speciality 106 - Geography. Yuriy Fedkovych Chernivtsi
National University, Ministry of Education and Science of Ukraine. Chernivitsi,
2025.

The dissertation is devoted to the reconstruction of the development of the
Prut River terrace complex in the Late Cenozoic based on a comprehensive analysis
of engineering and geological surveys (exploration) materials.

Foothill river valleys are complex natural systems that reflect the interaction
of tectonic, climatic and geomorphological processes throughout geological history.
They are not only key elements of the landscape structure, but also important objects
for analysing the dynamics of the earth's surface, assessing natural risks and
developing a strategy for sustainable environmental management.

The Prut River valley within Chernivtsi and its suburbs is a prime example of
such a system, as its development has shaped the modern geomorphological
structure of the region and contributed to the accumulation of Quaternary sediments.
These sediments are important for understanding the geodynamics of the territory,
assessing engineering and geological conditions, and predicting possible changes in
the natural environment.

An analysis of existing approaches to the classification of river terraces has
shown that there is no consensus on their number and criteria for their identification,
especially within the Prut valley. The classification proposed by M. Veklych (1982)

was used as a basis for the study and identification of terrace levels.



Data from archival materials of engineering and geological surveys were used
to clarify the elevation levels of the terraces, which made it possible to determine
the structural and morphological features of the terrace complexes in more detail.

The methodology for the comprehensive study of river valleys is based on a
combination of field, desk and laboratory research methods. The use of
paleogeographical, geological, stratigraphic and other approaches allowed us to
analyse in detail the conditions of sedimentation, sedimentation processes and
landscape evolution.

The systematisation and analysis of data from drilling logs of engineering and
geological surveys was widely used to classify sedimentary rocks by their physical,
chemical and structural characteristics, which helps to determine the conditions of
their formation. The documentary analysis allowed us to integrate the available
information from 790 engineering and geological reports (3,500 boreholes) to
reconstruct the paleo-relief and identify the dynamics of geological processes.

An integrated approach to the study of the evolution of the Prut valley in the
Late Cenozoic allowed us to reconstruct ancient paleogeographic conditions, assess
current dynamic processes and predict their further development.

In the course of the dissertation research, the morphological and
morphometric characteristics of the Prut floodplain terraces, their geological
structure, genesis, relative age, and paleogeographic conditions of formation were
established.

The main factors that influenced the evolution of the terrace complex were
identified, among which climatic changes, tectonic movements and hydrological
processes played a key role.

Geological studies, including data obtained from engineering geological
boreholes, as well as the results of modelling based on geographic information
systems (GIS), confirmed the significant unevenness of the bedrock surface. The
identified palaeo-relief often has a complex structure and is not always reflected in
the modern relief, which indicates a multi-stage history of geomorphological

development of the region.



Since only 12 terraces have been traced in the geological and
geomorphological structure of Chernivtsi and its suburbs, the last of which
corresponds to the Yarkivsko-Kyzylian time, we consider the evolution of the Prut
valley over the past 3.8 million years.

The Prut River valley is clearly distinguished by its bottom, which includes
the high and low floodplains, as well as terraces | and I1. The right side of the valley
iIs heavily affected by landslides, which manifest themselves mainly in the
displacement of large blocks that capture the bedrock clay. That is why terraces VII-
X are only fragmentary here, or terraces I11 to VI are not visible at all. In the sections
of the middle and high terraces, there is no channel alluvium, which was already
noted by M. Kozhurina (1956b). Instead, the XlIth terrace Yarkivsko-Kyzylarska
(jr-kz) is widely developed and dates back to the Middle Pliocene. Four diagonal
north-west striking valleys are cut into its surface, partially filled with lake and bog
sediments. In the southeastern part of the area, there are accessible sections of the
Xlth terrace.

The analysis of river paleovalley in the study area shows their close
dependence on northwest-trending tectonic faults that are oriented parallel to the
Carpathian orogen. Most of these valleys have been inherited by modern small rivers
and their tributaries, indicating a significant influence of hydrological and
geomorphological processes during their evolution. The presence of lineaments
crossing the main faults probably indicates the outline of small tectonic blocks,
which confirms the role of neotectonic activity in the formation of the relief.

On the left side of the valley, the complex of terraces above and below the
Chernivtsi Gate is more fully traced. However, as on the right bank, they are partially
deformed by slope processes. The XlIth and Pliocene terrace is widely represented
here, and, unlike the right bank, its structure includes channel alluvium.

The presented stratigraphic dissection of the geological structure of most
terraces (except for the 1 and Il terraces) is preliminary and requires further

refinement by paleogeography methods (primarily palynological studies).



The combination of modern GIS technologies with traditional methods
provides an integrated approach to river valley research, which is of great practical
importance for predicting natural risks, planning construction and environmental
protection.

The results of palaeogeographical reconstructions are widely used in various
fields of science and business. They can be used for regional forecasting of
engineering and hydrogeological properties of Late Cenozoic sediments, which is
important for construction, recreation, land reclamation and rational use of natural
resources. The data obtained will facilitate geological and engineering geological
surveys, in particular for assessing soil stability, identifying potentially hazardous
areas, predicting changes in channel processes and ensuring sustainable
development of territories.

The research allows us to clarify the stratigraphic scheme of Quaternary
sediments, which will help to detail the geological history of the region, establish
the chronological boundaries of sedimentary complexes and improve geological and
geomorphological models of river valley development. An important aspect is also
the assessment of geo-environmental risks, including flooding, bank erosion,
changes in channel processes and the impact of anthropogenic factors on the
environment.

The research results can be used in the educational process in higher education
institutions to teach disciplines related to geology, geomorphology, engineering
geology, environmental safety and nature management. They will become the basis
for preparing teaching materials, organising practical classes and conducting field
research. The application of modern GIS technologies in combination with
traditional analysis methods allows not only to improve the accuracy of paleo-
geographical reconstructions, but also to ensure their effective use for solving urgent
problems of nature management, spatial planning and monitoring of natural
processes.

Key words: river valley, river terraces, channel, floodplain, geological and

geomorphological structure, Prut River, paleolandscape, tectonic deformations,



loess-paleosol sequence, wells, geodynamics, GIS, modeling and reconstruction of

relief, paleogeomorphological analysis, alluvium.
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