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Preface

The Center for Obsidian and Lithic Studies (COLS), Meiji University, founded in April 2001, is unique because it
is the only institute in Japan with research facilities for all fields of obsidian studies, both from the Natural and the
Social Sciences.

In 2010 the COLS was reorganized to further promote obsidian studies and to enhance international re-
search collaborations networks, such as the Organization for the Strategic Coordination of Research and Intellec-
tual Properties at Meiji University.

In 2013 we embarked on an international joint research project with the Department of Archaeology and
Museology of the Taras Shevchenko National University of Kiev, which led to archaeological and geological ex-
peditions in Ukraine during August of the same year.

In 2014 after the conclusion of the bilateral agreement on research, education, and cultural cooperation
between Meiji University and Taras Shaevchenko National University of Kiev, we published the proceedings of
our joint research projects titled “Archaeological and Geological Researches in Ukraine”, edited by Masayoshi
Yamada. The collected papers in this second volume present an update on the results of our ongoing research en-

deavours.

The studies presented here were supported by the “International Joint Research Project” proposed by
the Organization for the Strategic Coordination of Research and Intellectual Properties at Meiji University, by the
Grants-In-Aid for International Research Projects from Meiji University in 2014, and by a grant from the Strategic
Research Foundation at Private Universities from the Ministry of Education, Culture, Sport, Science and Technol-
ogy of Japan (MEXT), 2011-2015 (S1101020).
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IIpexucaosue

entp mo m3ydeHuto oodcuanana u kameHHbIX opyauii (IIMOKO-COLS) npu yHUBepcutTeTe Moiin3u (SImoHus) ObL1
ocHoBad B ampene 2001 roga. 9To yHUKAIBHBIH HAYYHO-UCCIEIOBATEILCKUN IEHTP, KOTOPBIA JTaeT BO3ZMOXHOCTD
3aHUMATbCA HCMMOCPECACTBCHHO HMCCICIAOBAHUAMU PA3JIUYHBIX ACIICKTOB U3YUYCHUA 06cmmaHa C TOYKH 3PCHUA
€CTCCTBCHHBIX U COMHUAJIBHBIX HAYK.

B 2010 rony lentp (COLS) 6b11 peopranuzoBan B OpTraHU3aIuio M0 CTPATETUYECKON KOOPAUHAIIUHN
UCCIICIOBAHUI W MHTEIUICKTYa bHOM COOCTBEHHOCTH Mpu yHUBepcutere Maiinsu (Strategic Coordination of Research
and Intellectual Properties at Meiji University) ¢ ebl0 YCHICHUS JAIbHEHIIIETO MEKIYHAPOIHOTO COTPYAHUYICCTBA B
obacTu uccie0BaHui 00CHIHaHA.

B 2013 roxy MbI IIpOBEIH COBMECTHYH MEKIYHAPOIHYIO HAyYHO-HMCCIEA0BATENbCKYI0 pabory ¢ Kadenpoit
apXeoJIOTHH M My3eeBelneHrss KueBckoro HalfmoHaILHOTO yHUBepcuTeTa nMeHn Tapaca IlleBuenka. B aTom ke romy, B
aBryCcTe Mecslle, ObUIH IPOBEICHBI aPXECOJIOTHYSCKUE U TCONOTUICCKHUE IKCIICTUIINY B YKpaHE.

B 2014 romy, mocie 3aKIIOYCHHS BYCTOPOHHETO COMNIAIICHHS O HAYYHOM COTPYIHHYECTBE B 00IaCTH
00pa3oBaHUS W KYJIBTYPBI MEXIY YHUBepcHTeTOM M»oiin3u u KueBckuM HallMOHATBHBIM YHHBEPCUTECTOM HMEHU
Tapaca llleBueHka, MBI U3Jadl COOPHUK HAIIMX COBMECTHBIX HAyYHO-HCCIEIOBATEIBCKAX pabOT MOJ Ha3BaHUEM
“Apxeonoruueckue u I'eonornueckue Mccnenosanus B Ykpaune” noa peaakuueit Macaitomu fImaasl. Bo Bropom

U3JaHun CO6paHHLI HAay4HbIC pa6OTBI, KOTOPBIC MPEACTABIIAIOT PE3YJIbTAThl HAIIUX NPOAOLKAOIINXCS HCCH@Z[OBaHHﬁ.

Pabots1, mpencraBieHHbIE 30eCh, OB MOnAepkanbl “International Joint Research Project”, Obuti mpemiosxeHbI
Oprasu3zaiuei o CTpaTernIeckoi KOOpAWHAIINN HCCICIOBAaHUN M MHTEIUIEKTYalIbHONH COOCTBEHHOCTH YHUBEpPCHTETa
Mbiinsu (Strategic Coordination of Research and Intellectual Properties at Meiji University), «Grants-In-Aid» st
MesxTyHapOJHBIX HaydIHO-UCCIIE0BATENLCKUX PaboT u3 yHuBepcutera Moiin3u B 2014 (Grants-In-Aid for International
Research Projects from Meiji University) u rpantoM CTpaTerudeckoro UCCIeA0BaTEIbCKOTo (GOHIa B YaCTHBIX
yHuBepcuteTax (Strategic Research Foundation at Private Universities) or MuHUCTEpCTBa POCBENICHUS, KYIBTYPHI,
criopra, Hayku 1 TexHuku Snonnn (MEXT), 2011-2015 (S1101020).

BbaaromapaocTn
Ora myonukaius He Oblia ObI BO3MOXKHA 0€3 TTOMOIIN OOJIBIIOT0 KOJTMYECTBA JIFOICH U YIpeKICHUH.

Bonbmioe criacn6o kosieraM, KOTOpbIE BEJIMKOAYIIHO OTIAIN CBOE BPEMsI M UZIeH, 0COOEHHO: TTpodeccopy AKupa
Ono (Hupekrop LlenTp Mo n3ydeHno obcuanaHa M KaMEHHBIX OPYIAHMH NMpH YHUBepcuTeTe M3HI3M) 32 KOMMEHTapuHl 1
MIPEIVIOKEHHUS] HAa PAaHHUX 3Tamax o(pOpMIICHHS NMPOEKTA; MOLEHTY A-p.Xuaexucy Msmmamy (YHHBepcuTeT Moia3m) 3a
IIePEeBO]I AMTOHCKUX T'€0JIOTMYECKUX TEKCTOB Ha aHTIIMHCKUHN SI3BIK.

Mpbl Takke XOTeau Obl BBIpa3UTh HAIly OJaroJapHOCTh CIENYIOIMHUM KojjeraMm. BeipakaeM Tny0oKyrO
npusHarenpHocTh r-xke JI. Jomkuame (YHuBepcuter Makmactepa, Kananma) 3a skcTpaopAuHApHBIA BKJIaJ B
pEeIaKTUPOBAHMU U MCIPABJICHUH IIEPBUYHBIX TEKCTOB. be3 ee moMory He BbIIIeN Obl B CBET 3TOT TOM.

ABTOpBI TaKkKe XOTAT BBIPa3uTh OiarogapHocTh gokropy 10.B. Kysmuny (MHCTHTYT reosioruu 1 MHUHEPAJIOTHUH
Cubupckoro otaenenus Poccuiickoit akanemuu Hayk, HoBocubupck, Poccust) 3a mepeBobl ¢ aHINIMHCKOTO Ha PYCCKUH
SI3BIK.

Kpome toro, Mbl GiaroapHbl pa3InYHbIM PELIEH3EHTaM, 0COOCHHO HAIIUM YKPaHHCKHM KOJIJIeraM, KOTOphIe
TIOMOT'aJIM PeJaKTUPOBATh M CO3/1aTh JIyUYIIHH 1 O0Jiee HHTETPUPOBAHHBIN TPYA.

Haxonen, MbI XoTenu Obl TOOIAroAapyuTh BCEX JIIONCH, BOBICUCHHBIX B 3TOT MPOEKT, 32 UX MOMOIb X TOTOBHOCTH

OCyHIECTBUTD 3TOT IIPOCKT.

Macaviowu Amaoa

Cepeeiti Pvioicos
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Obsidian Exploitation during the Lower and Middle Palaeolithic in the Eurasian Continent

Masayoshi YAMADA

Abstract

This paper reviews the studies concerning the exploitation of obsidian as a lithic raw material during the Lower and
Middle Palaeolithic periods in the Eurasian continent. The important developments of obsidian exploitation at that time
in the region were advanced with the use of three technological improvements in stone tool production, namely biface
faconnage (shaping), Levallois debitage and bladelet production. Based on the distance between territories of occupation
and obsidian sources, two different modes of obsidian exploitation were in place during the Middle Palaeolithic: long

distance exploitation and short distance exploitation (atelier).

1. Introduction

The first traces of prehistoric people in the Eurasian Continent were first recorded at the site of Dmanisi in the south of
the Republic of Georgia. This site, dated between 1.81 and 1.79 mya, yielded human remains which belong to an inter-
mediate stage between Homo habilis-rudolfensis of the African group and Homo erectus of the continental group (de
Lumley, M. A. et al. 2006). The lithic industry associated with the remains consists mainly of non-retouched flakes and
cores corresponding to a “pre-oldowan” type industry. Various rocks were used as raw materials by the prehistoric people
such as basalt, tuff, schist, quartz, sandstone and limestone (de Lumley et al. 2005).

Even though it is possible to assume that a pebble tools industry and an Acheulian industry existed between 1.5
and 0.5 mya, the issue is still controversial (Gamble 1999). The first indisputable appearance of bifaces, discovered in
Arago cave in southwestern France, can be dated back to 0.69 mya. These tools can be classified as a developed type of
bifaces in comparison with the preceding types found in Africa or the Middle East (de Lumley et al. 2004).

In this context this paper reviews the obsidian lithic industry during the Lower and Middle Palaeolithic in the Eurasian

continent (Fig. 1).

2. Central Europe

The most important pre-mousterian lithic assemblages in this area were found in the Hungarian sites Vértesussolosu (OIS
9) and Tata (OIS 5). These industries are characterized by the predominance of small flakes (less than 3cm), cores and
small pebbles, and it can be described as a microlithic industry. The majority (70%) of raw material in the microlithic as-
semblage from Tata was made on flints or other siliceous rocks (quartzite and quartz) (Moncel 2003).

The lithic industry of layer 11 of the site of Kilna (Czech Republic), dated to the last interglacial (OIS 5), and
succeeded by a Micoquian industry (6a, 7a, 7c, 7d and 9b layers), was also a microlithic assemblage (Valoch 1996). It
is very interesting to notice the difference in the use of raw materials between the two industries as different rocks were
used for the microlithic and the Micoquian (Moncel and Neruda 2000; Moncel 2001).

There were no Middle Palaeolithic sites in this area using obsidian as a raw material (Dobosi 2011). The first
appearance of obsidian artefacts in this area was recorded in the sites of eastern Moravia, MiSkovice and Be¢va. These
industries should be classified as Széletian developed during the transitional period from Middle to Upper Palaeolithic.

The first obsidian retouched tools (Fig. 2) were found at the site of Neslovice (Oliva 2005).



Hcnoab3oBaHue H pa3padoTka 00CHANAHA B HIJKHEM U cpeiHeM naJeojute EBpazun

Macaiiomn AAmanga

Pesrome

B o710l cTathe paccMaTpHUBAIOTCS UCCIENOBAaHUS MO MCIOIB30BaHUIO U pa3paboTKe KaMEHHOTO CHIphS U3 OoOCHaNaHa
B MEPUOJbl HUKHEr0 U CpeJHEero najeonuta Ha EBpa3zuiickoM koHTHHeHTe. Ha ocHOBe TPEX TEXHOJOTMYECKUX
yCOBepHIeHCTBOBaHI/Iﬁ B HpOI/I3BOZ[CTBe KaMCHHBIX Opyﬂﬂﬁ, B 3TOM peFI/IOHe 6I)IJ'II/I HpOCHe)KeHLI Ba>XHBIC U3MCHCHUA
10 UCIIOJIb30BAHUIO M pa3paboTke obcuanana: OudacuanipHoe odhopmiIcHHE, JieBaTya3kas 00paboTKa U MPOU3BOICTBO
HJ'IaCTI/IHOK.Ha Hpe}ICTaBHeHHOﬁ TeppI/ITOpI/II/I B TCUCHUU cpeL[Hero ImajieojJinta B 3aBUCUMOCTU OT paCCTOHHI/IH Memuy
TEePPUTOPHUSAMHU IPOKUBAHUSA U PACIIONOKEHHEM OOCHIMAHOBBIX MCTOUHHUKOB OBUIM BBIIETICHBI ABa Pa3HbIX crocoba

WCTIOJIb30BaHUS U pa3paboTKu oOCHInaHa: SKCIUTyaTalys Ha IJIMHHBIE U KOPOTKHE PACCTOSHUS (MacTepcKas).

1. Berymiienune
Haubomnee panHue cieasl TOMCTOPHYECKOTO YeNOBEKa BIEPBEIC OBIIM 3a(UKCHPOBAHBI HA CTOsSHKE J[MaHUCH Ha
tore ['py3unckoit Pecmyonmuku. Ha aToii cTosake, gatupyromeiicsa 1,81-1,79 muH net ToMy Haszaj, ObUIA HAaWAEHBI
OCTaHKH YeJIOBEKa, MPUHAJUIeKAIIET0 K CTaANuH, epexonHoi Mexay Homo habilis-rudolfensis abpukaHCKON TPyIIIBI
u Homo erectus xoHTHHEeHTanbHOH rpynmsl (de Lumley, M.A. et al. 2006). KameHnHast HHIYCTpHS, aCCOIIMMPOBAHHAs
C KOCTHBIMH OCTaHKaMH, B OCHOBHOM COCTOMT M3 HEPETYIIHPOBAHHBIX OTIIEHOB U HYKJIEYCOB U MO TUMOJIOTHMYECKUM
XapaKTepUCTUKAM OTHOCHUTCS K «JOOJIyBaliCKOMY» THIY. B kKauecTBe CHIPhEBBIX MAaTEPHAIOB HCIIOIB30BATUCH
pazHooOpa3Hbie TOPHBIE TOPOABL: 6a3abT, Ty(, claHel, KBapll, necyanuk u n3BectHak (Lumley de et al. 2005).
HecmoTtps Ha TO, 9TO rajnedHsle U alleIbCKUe HHIYCTPUH BO3HUKIN B MpoMexyTke 1,5 - 0,5 MitH et ToMy, 3T0T
BOMpocC Bce eme ocraercs crnopHbiM (Gamble 1999). TlepBrie 10CcTOBEpHBIE CBUETENLCTBA MOSBICHUS JBYCTOPOHHUX
opynuii (bnucacos), HaiineHHBIE B Tenepe Aparo Ha 0ro-BocToke ®@paHIy, MOTYT OBITH AaTHpOBaHBI BpeMeHeM 0,69
MJIH JIET TOMY Ha3aj. JTU apTredakTsl MOTYT OBITh KITacCH(HUIMPOBAHBI KaK Pa3BUTHIN THI OM(acoB IO CPAaBHEHHIO C
MIPEABIAYIIUMY THITaMH, ObIToBaBIIMMH B Adprke mnu Ha Cpexaem Bocroke (de Lumley et al. 2004).
3OTa CTaThsl OCBEIIACT BOIPOC Pa3BUTHE OOCHINAHOBBIX HHAYCTPHHA Ha MPOTSHKEHUH HIDKHETO U CPEIHETO MaeonTa Ha

tepputopun EBpaszuiickoro kontunenra (Puc. 1).

2. llenTpanbuasa EBpona

Haubonee penpe3eHTaTHBHBIE KAMEHHbBIE KOJUIEKIIMH JOMYCTHEPCKOTO BPEMEHHU Ha 3TON TePPUTOPHH OBUIM HailleHBI
Ha MecToHaxoxkaeHuax Beurpun: Bepremcemnem (KUC 9) u Tara (KUC 5). DT mHAYCTpUH XapaKTEepU3YIOTCS
JOMHHHPOBAHHEM HEOOJBIINX OTIIECTOB (MEHBIIE 3X CM), HYKJIEyCOB W HeOONpmuX rajnek. Takum obpas3om, oHa
MOXeET OBITh MPUYMCIEHA K MUKPOJIUTHYECKUM HHAYCTPHUSIM. B KadecTBe ChIPhEBBIX MaTepPHAJIOB Jisi OOJBIIMHCTBA
(70%) apTedakTOB B MHUKPOJUTHIECCKUX KOJIEKIHIX CO CTOSHKHU Tara WMCIONBb30BajICs KpeMEHb JTUOO0 IPYrUe BUIBI
OKpeMHEHHBIX Topoy (kBaput U kBapir) (Moncel 2003).

Kamennas ungyctpus 11-ro cnos crosuaku Kynpua (Yemickas Pecrybnnka), JaTUpyromecs BpeMeHeM
nocnennero uaTeprsanuana (KUC 5), u cmensromasics naayctpueir Mukok (cimom 6a,7a,7¢,71, nu 96), Taxxke
MPUHAMIECKUT K MUKponuTHaeckuM HHAycTpusaMm (Valoch 1996). Becsma nHTEpeCcHBIM SBISAETCS pa3sHHUIA B
HCIIONIb30BAHUH CHIPbEBBIX MATEPHATIOB MEX/Y ABYMSI HHAYCTPUSMH: PA3IMYHbIC BUIbI KAMHS JJIsi MUKPOJIUTHYECKUX U
omHOOOpa3HbIe It MUKOKCKHX HHIycTpuit (Moncel and Neruda 2000; Moncel 2001).

B »ToM permone He NMpeaCTaBICHB MECTOHAXOXKICHHS, Ha KOTOPBIX OOCHIMAaH OBl HCIONB30BANICA B Ka9eCTBE
ceipbeBoro Marepuasnia (Dobosi 2011). ITepBoe mosiBieHHue 00CHIMAHOBBIX apTe(daKTOB HA ITON TEPPUTOPHH OBIIO
3a)UKCHPOBAHO B BOCTOYHOM MopaBuu, Ha MECTOHAaXOXKACHMIX MenikoBuile u beua. DT HHAYCTPUU MOTYT OBITH
kiaccuuMpoBansl Kak CeleTckue, pa3BUBAIOIINECS HA MPOTSDKEHUH TEPEXOJHOTO IEpHoia OT CPEAHETo K BEpXHEMY
naneosuty. [lepBrie peTymupoBanHble 00cuananoBeie opyaus (Puc. 2) HalimeHbl Ha MeCTOHaxXOXaeHuH HecnmoBure
(Oliva 2005).



3. Eastern Carpathians
In the II layer of Malyj Rakovets IV site in Western Ukraine, obsidian dominated the assemblage (85.5%) and it must
have been acquired somewhere between 0.5 and 3 km away from the site (Ryzhov 2014).

The assemblage consisted mostly of non-retouched artefacts identified as debitage products (89%), while re-
touched pieces were much fewer (5.6%). The refitting examples of cores with flakes, and the presence of cortical pieces
suggest that raw materials were transported to the site where they were knapped and further shaped.

Most obsidian flakes exhibit centripetal removals on their dorsal face (Fig. 3) (Ryzhov 2014). The obsidian
cores (Fig. 4; No.1, No.3-7) have the following characteristics: 1) hierarchization of two surfaces (debitage surface and
striking platform one), 2) non-peripheral convexity on the debitage surface, 3) bipolar flaking for the formal tools. Two
refitted pieces (Fig. 4; No.8, 9) show the rejuvenation of the striking platform. These facts allow us to reconstruct the
knapping technique and identify it as the recurrent bipolar Levallois (Boéda 1997). The core on radiolarite (No.2) was
knapped using the same technique as on obsidian.

At the Korolevo site, located near Malyj Rakovets IV, 15 cultural layers have been found, making it one of
the most important archaeological sites in Eastern Europe. The lithic assemblages come from layers VII and VIII; right
underneath the palacomagnetic border Bruhnes-Matuyama, which is a unique case for Eastern Europe (Adamenko and
Gladilin 1989). Moreover, the presence of Acheulian industry is still a contested subject; some Ukrainian researchers
emphasize a linear and gradual development from a prototype biface to the formal type of bifacial tools through time.
Namely, the “proto-biface” (layer VIII) was succeeded by a “developed” type (layer VI) through some transitional types
(layer VII and VIII) (IMtagunue n Curinusbelii 1990).

In this respect, they regard leaf-shaped points (layer Va) coming from the Micoquian technological tradition as
successors of the Acheulian type biface.

On the other side of the debate, other researchers have classified what their Ukrainian colleagues call the Acheulian type
biface, as either Levallois cores or leaf-shaped points. A direct linear relation between the Acheulian and Micoquian in-
dustries is not accepted (Kozlowski 2003).

Ukrainian archaeologists had thought that the artefacts coming from layer VI (OIS 14) belonged to the Levallois
type (Imamgnmia v Cutiusenid 1990), while recent studies cannot confirm these observations (Koulakovska et al. 2010).

The Middle Palaeolithic period at this site could be represented by both the Micoquian and the Levallois indus-
tries (Kynakosckas 1989).

The raw material was dominated by andesite (95%), while the rest, such as quartzite, obsidian, shale, black
shale, quartz, flint, radiolarite, and sandstone, are in negligible quantities (Tab. 1). The raw material use shows a very
clear change between layers IVa/IV to layer III (Tab. 1). It seems that prehistoric people used almost only andesite in lay-

ers ['Va and IV, while in upper levels of the sequence (layers III-I) they started using a variety of raw materials.

level andesite quartzite obsidian shale |black shale| quartz flint | radiolarite |sandstone
IVa 98 0.9 0.3
v 100
11 94 4 0.03 0.1 0.1 0.2 0.1 0.03 1.1
ITa 99 0.9 0.04 0.03 0.07 0.02 0.15 0.11
11 85 11 0.1 0.3 1.5 0.7 0.9 0.02 0.8
I 90 2.5 0.5 0.5 0.75 0.5 0.75 4

Tab.1. Distribution of raw material by stratigraphic layer (chart shows percentages) (modified after Kynaxosckas 1989;

table 1).




3. Boctrounsie Kapnartsl
Ha II cnoii crosaku Mansrit Pakosen IV (3amagHas YkpanHa), 0OCHIMAH COCTaBISICT OONBIIYIO YaCTh KOJUICKIIUU apTe-
¢axroB (85,5%); cyns 1o Bcemy, OH TpaHcopTUpoBaics Ha paccrosuue 0,5-3 kM ot crostHku (PeixoB 2014).

Konnexnust cocrout, 0oJbleil 4acThlo, U3 HEPETYIIUPOBAHHBIX apTe(haKTOB, ONPENEICHHBIX KaK MPOAYKTHI
pacmenierus (89%); B To BpeMs Kak peTyLIMPOBaHHBIE OPYAUS BCTPEUAIOTCS 3HAYUTEIBHO pexke (5,6%). Obpasiisl
PEMOHTaXKa HYKJIEYCOB M OTILIEMOB, a TaKkKe HaJIu4yhe KOPKHU BBIBETPHUBAHMSA Ha OPYAUSIX MO3BOJSIET NPEAIONararh, 4To
CBIPBEBBIE MaTePHAIbI TPAHCIIOPTHPOBAIIMCH K MECTOHAXOKACHHIO, TJI€ ¥ IIOIBEPTrajIuCh NalibHeiimel o0paboTke.

BonbmMHCTBO 00CHAMAHOBBIX OTLIECNIOB JIEMOHCTPHPYIOT LIEHTPOOEKHBIE CKOJBI Ha nmoBepxHocTH (Puc. 3)
(PepxoB 2014). O6cunuanoBsie Hykieychl (Puc. 4; No.1, No.3-7) uMeroT cienyoolne XapakTeprucTUKU: 1) nepapxusaiuio
MOBEPXHOCTEH (IIOBEpPXHOCTH 00pabOTKM M yAapHas IUIoliagka), 2) He nepudepuiiHas BBIMYKIOCTh Ha MOBEPXHOCTH
CKaJIbIBaHus, 3) OMNONIpHOE CKanmbiBaHKE s (GOpMalbHBIX THIIOB opynuil. [[Ba obpasiia pemontaxa (Puc. 4; No.8,9)
JEMOHCTPUPYIOT BOCCTAHOBJICHHUS YIAapHOH IIIOMAAKH. DTU (aKThl MO3BOISIIOT HaM PEKOHCTPYHUPOBATh TEXHOJIOTHUIO
paclienyieHns: U OIpeeIuTh ee Kak MOBTOpHoe OunosipHoe neBamtya (Boéda 1997). Hykneyc na pagnomspute (No.2)
JEMOHCTPUPYET HCIIOIB30BAaHHUE ITOM ke TEXHUKH.

Ha mecronaxoxnenun Koponeso, pacnonaratomemcs Henaneko ot Manoro Pakosua [V, 6b110 3adukcupoBaHo
15 KynpTYpHBIX CIIO€B, UTO J€JaeT €ro OJHUM M3 Hambolee BaKHBIX apXeOJOTHYECKUX MaMIATHHKOB LleHTpanpHON
EBpornbl. YHUKaJIBHOM A7Is1 JAHHOTO PETHOHA YEPTOH 3TOT0 MECTOHAXOXK/ICHUS SBJISICTCS HAINYNE KAMEHHBIX MaTepHasioB
VII u VIII cnos, 3ameratomux nox rpanuneir Marysma - bprorec (Adamenko and Gladilin 1989). Hammane amrenbckoit
WHAYCTPHUH [0 CUX TIOp SABISAET cOOOW CHOpHBIA Bompoc. HekoTopele yKpanHCKHE MCCIIEA0BATENIN MOJYEPKHUBAIOT
JMHEWHOE U MOCTENEHHOE Pa3BUTHE NMPOTOTHIIOB OM(acoB, MEPEXONAIINX B KIACCHYECKUE IBYXCTOPOHHHUE OPYIUSL.
[potobudacer (cmoit VIII) cMeHMIHCH «pa3BUTBEIM» THIIOM (cioit VI) depe3 HekoTopeie TiepexomHbie THIH (cion VII
and VIII) (Imagwira u Cutiauesii,1990).

B »ToM OTHOmIEHNMH, OHM HAIIOMHHAIOT JIUCTOBHAHBIE OCTpHs (CJIOH Va), KoTopble BBIpOCTAIOT nu3 O6udacos
aIIeTbCKOTO THITA, TPUHAIEKAIINE MUKOKCKOH TEXHOJIOIMYECKOH TpaJuIINH .

HampotuB, apyrue uccnenoBaTeny KJIacCHPUIMPYIOT MaTepHallbl, KOTOPbIE YKPAaHHCKHE KOJUIETH Ha3bIBaloT Omdacamu
alIeNIbCKOTO THIIA, KaK JeBaJUTya3CKHe HYKJIEyChl MM JMUCTOBHUAHBIE ocTpus. [Ipsimast, TUHEHHAs CBI3b MEXIY
aIIebCKON M MUKOKCKOW MHIycTpusaMu He pusHaercs (Koztowski 2003).

YKpamHCKHE apXeoJIOTH MpeanoiararoT, 9to apredaxtsl, mpoucxomsimme u3 cios VI (KUC 14), otHOCcsATCS K
neBarya3ckoMy tumy ([mammnmme u Cutiaueenid, 1990), B To BpeMs Kak HeJaBHHE UCCIICIOBAHUSI HE MOTYT ITOJTBEPIUTH
str peanonoxerus (Koulakovska et al. 2010).

Ilepuon cpennero manxeonnTa Ha 3TOM MECTOHAXOXKJIEHHH IPEACTaBICH MHKOKCKOW W JIeBaJIya3CcKOM
napycrpusimu (Kymakockas 1989).

Cpenn chIpbEBBIX MaTepHaIoB JOMHUHHUpYET aHne3ut (95%), B ToO BpeMs Kak OCTaJbHbIC :KBAPLUT, OOCHANAH,
CJIaHell, YEePHbIH ClIaHel, KBapll, KpeMeHb, PaluoJISIpUT, IECUAHHK, - TIPEJICTABICHbI B HE3HAUUTEILHOM KOJIHYECTBE
(Tabm. 1). CrpaTerus UCIIOIB30BaHUS CHIPHEBOIO MaTepraia JeMOHCTPHPYET YSTKHE H3MEHEHU MeX Iy ciosmu [Va/lV
u cioeM III (Ta6mn.1). Cyas o Bcemy, IpeBHEE HaceleHHEe UCIIOIb30BaJI0 TOJIBKO aHAe3uT B ciosix [Va u IV, B To Bpems

Kak B BepxHux ciosx (I1I-I) HaGmronaercs ncrnonbp3oBaHue pasHOOOPa3HBIX MAaTEPHAIIOB.

Konmiekc AHge3ur Ksapuur O0cuanan Cnanen Yépubiii KBapn Kpemens |Pammonsipur| Ilecuanux
cjiaHel

IVa 98 0.9 0.3

V] ] | | | | | | | |
il 94 4 0.03 0.1 0.1 0.2 0.1 0.03 1.1

Ila | 99 | 0.9 | 004 [ 003 | o007 | 002 | o015 | [ o1 |
1I 85 11 0.1 0.3 1.5 0.7 0.9 0.02 0.8

I | 9 | 25 | os | o5 | o715 | o5 | 075 | | 4 |

Tab.1. PacnpocrpaHeHne ChIpbEBBIX MaTepHajoOB 10 CTPATUrpaUUECKUM CI0sM (TpadMK JEeMOHCTPUPYET HPOLEHTHI)
(nepepadorano no Kynakosckas 1989; tabnuua.1).



This change corresponded to the disappearance of leaf-shaped points and the development of Levallois technol-
ogy (Fig. 5). The obsidian exploitation has only recently been studied at this site. On the other hand, at Malyj Rakovets

IV, most blanks had been produced using the Levallois technique, and the obsidian exploitation was highly developed.

How can we then explain the difference in obsidian exploitation between these neighbouring sites? Rather than
attributing the different practices to accessibility of the obsidian sources from these sites, it would be wiser perhaps to

consider their particularities in the production of lithic tools.

4. Caucasus
The following are Palaeolithic sites in the Caucasus area where obsidian has been discovered; Ortvale Klde, Tsalka, Ku-
dora I, Trialati (Georgia, Azokh (Azerbaijyan), and Arzni, Dzhraba, Erivar I, Satani-dar (Armenia) (Moutsiou 2014).

I propose here two different models of obsidian exploitation. The first model can be defined as long distance
exploitation and the second one as short distance exploitation. In the short distance model obsidian comprises more than

90% of raw material types, whereas in the long distance model less than 1%.

4.1. Long distance exploitation model
4.1.1. Koudora 1

The Koudora cave site lies on the central part of the southern slope of the Great Caucasus, in southern Georgia. The ar-
chaeological layers provide evidence for habitation during the following chronological periods: 1) Bronze Age, 2) Final
Palacolithic or Mesolithic period, 3) Middle Palacolithic (subdivided into 3a, 3b, 3v and 4 layers), 4) Lower Palaeolithic
(subdivided into 5a, 5b and 5v layers) (Lioubine 2002). Layer 5v corresponds to Lower Acheulian lithic industry, layer
5b was Middle Acheulian and the 5a layer was associated to the Final Acheulian.

Layers 3a and 4 were dated using the U/Th methods: 44.14 ka for layer 3a and 60 ka for layer 4 (JIro6un 1989).
The raw materials of the Acheulian layers consist mainly of local rocks: sandstone, alveolites, slates, and one type of flint
(poor quality); some non-local rocks are also present: a different type of flint and obsidian. The origin of the obsidian can
be traced to a source in the Djavaketi area more than 100 km away from the site.

The artefacts of layer 5v (784 pieces; 225 were excavated in 1986-87 and 459 were excavated in 1978-1984)
were manufactured on the local rocks. The retouched pieces (15 artefacts) were made more frequently on non-local raw
materials: flint (good quality, 6 artefacts), andesite (8 artefacts) and obsidian (1 artefacts) (Lioubin 1998).

The characteristics of the lithic industry of the layer, which also contained one obsidian artefact, are summarised
as follows (Doronichev 2008);

1. Levallois debitage was carried out by parallels removals,

2. More than 90% of the total number of tools are flake tools. Among them, scrapers occupy an important place (
approximately 50%),

3. The types of Acheulian biface can be classified as amygdaloid and leaf-shaped, including a sub-cordate type biface.

4.1.2. Azykh
The Azykh cave site is located at the east-southernmost tip of the Lesser Caucasus, at the foot of a hill of the mountain

range of Karabakh in Azerbaijan (Lioubine 2002). Absolute dating using the method ESR dates the site at 15.7 ka for



OTa cMEHa COOTHOCHTCS C MCUE3HOBEHHEM JHCTOBUAHBIX OCTPHH W pa3BUTHEM TeXHHKH JyeBamrya (Puc.
5). Ucnonp3oBanre oOcuaIranHa Ha 3TOM MECTOHAXOKJICHUHU JUIIb HEIaBHO CTAJI0 MPEAMETOM HcclienoBanuii. Ha
MecTOHaxOXKIeHnU ke Mansiid Pakoserr IV (cioit I1) OONBIIMHCTBO 3ar0TOBOK MPOW3BOIMINCEH C MTOMOIIBI0 TEXHUKH

JieBaJuTya ¢ Mpeo0IaaatouM UCII0JIb30BaHHE 00CHIMaHa.

Kak M0XHO O00BSICHHUTH pa3sHuly B MCIOJb30BaHUU 06CI/IZ[I/IaHa MCXKAY 3TUMU ABYMA COCCAHUMHU
MECTOHAXOXKICHUSIMU ? O‘ICBI/I,HHO, OoJiblliee BIUSHHE MMEIIH 0COOCHHOCTH M3TOTOBJICHHUS KaMEHHBIX Opy,[[I/II\/'I, HECXKEIN

CTCIICHb JOCTYITHOCTHU UCTOYHUKOB O6CI/IHI/IaHa.

4. KaBka3
B KaBkaszckoM pernoHe ObUTH HalJIeHBI 0OCHUIUAHOBEIC apTe(aKThl Ha CICAYIOIIUX MATCOTUTHYSCKHX MECTOHAXOXK-
nenus: Opreane Knne, Lanka, Kynopa 1, Tpuanaru (I'py3us), A3ox u Ap3uu (AsepOaiimxkan), Jxpaba, Opusap 1,
Caranun-nap (Apmenust) (Moutsiou 2014).

B nanHO#1 pabote mpemiaraeTcs pacCMOTPETh BE Pa3HBIX MOJCIH UCIIONB30BaHus oOcunuana. [lepsas Moxens
ONPEIeIACTCs PACIPOCTPaHEHHEM O0CHIMaHa Ha JUIMHHBIC PACCTOSHMS, a BTOpast - Ha KOPOTKHE paccTOsHU. B Mozmeny,
ONpEeNSIoNIeH pacnpoCTpaHeHHe 00CHIMaHa HAa KOPOTKUE PACCTOSHHMS, o JIOJS B KaUeCTBE CHIPHEBOIO MaTepHaia co-

crasisieT 6onee 90% ; B To BpeMst Kak IPH «UTHHHON» Mofenn-MeHsbie 1%.

4.1. MOZ[e.]'I]: IKCITyaTauus oﬁcnzmaﬂa Ha JJIMHHBIC PACCTOAHUSA
4.1.1. Kynopa 1

Ilemepa Kynopa 1 HaxonuTcs B LEHTpaJbHOM 4acTH I0)KHOTO ckiaoHa bonsmoro Kaskasa, B toxHO# ['py3un.
Apxeonorndeckasi cTpaTurpadus IpeaoCTaBIsIeT CBHICTEIBCTBA MTPOKUBAHIS YEIOBEKA Ha MPOTSDKESHUH CIEAYIOMINX
XPOHOJIOTHYECKHX MEPHOIOB: 1) OpOH30BEIH BEK, 2) MO3MHETAICOTUTHICSCKIH WITH ME30JIMTUICCKHM MTEPHOT, 3) CpeaHri
najaeonuT (TIoApa3AeAIoNIuics Ha ciiou 3a, 3b, 3v u 4), 4) HIKHUH TaneonuT (MoApa3aeIIAIOMIUIACS Ha CJIou S5a, Sbu Sv
) (Lioubine 2002). Coii 5v COOTHOCHTCS ¢ HIDKHEANIETBCKOW HHAYCTPHEH, ciloi Sb - co cpemHeanienbckol, Cion Sa -
¢ (MHANBEHBIM arenemM.

Crou 3a u 4 ObUTH TaTHPOBAHEI C TIOMOIIBIO TOPHI-ypaHOBOTO Metoza: 44.14 Tric et Ha3an i cinost 3a u 60

ThIC JeT Ha3ay ;I ciost 4 (JIrobun 1989).
ChIppeBOli MaTepHall alebCKUX CIOEB COCTOUT, B OCHOBHOM, M3 MECTHBIX ITOPOA: MECUYaHNK, aTbBEONUTHI, CIAHIBI 1
IpyTHe BUABI OKPEMHEHHBIX OpOoJ (IUIOXOTO KAauecTBa); TaKKe MPUCYTCTBYIOT HEKOTOPHIE HEMECTHBIC BHIBI CHIPHS:
pa3TUYHBIE THITBI KpeMHS U oOcuanaHa. [IpoucxoxaeHne oOCHANaHa MOXET OBITh CBS3aHHO C BBIXOJAMHU B paiioHE
JlxaBakenu (6osee 100 KM OT MECTOHAXOXKICHHS )

Apredaktsl cios Sv (ob1ee yncio - 784, 225 O6buti HalineHs! Ha IpoTsHKeHUH 1986-87 1T, 459 - Ha IPOTSHKCHUT
1978-1984) ObIIH choemaHBl U3 MECTHOTO KaMHs. PerymmpoBanHble HaxonkH (15 apredakToB) OBIIN CIeNaHBI, Yarie
BCEro, M3 HE MECTHOTO CHIPHEBOTO MaTepHalia: KpeMHs XOopoIIero kadectsa (6 apredaxToB), anae3nrta ( § apTedaxTos),
obcumuana (1 apredakt) (Lioubin 1998).

XapaKTepuUCTUKH KaMEHHOW WHIYCTPHH CIIOS, KOTOPBIE TaKXKe BKJIIOYAET OJWH OOCHIMAHOBHIN apTedaxT,
BEINNISAAT cienyroumM oopazom (Doronichev 2008):

1. TexHuka jeBajuTya C mapauieI-HBIM CKaJIbIBAHUEM;
2. bonee 90% opynumii cocTaBIsAOT OpyAns Ha oTmenax. Cpexy HUX 3HaUYUTENFHOE MECTO 3aHUMAIOT CKpedia
(mpubmmzuTensHO 50%);

3. Amensckue 6udacel MOTYT OBITh KIIACCH(OUIIPOBAHBI KaK MUHAAJICBHIHBIC, JIUCTOBUIHBIC, TOJICEPALICBUIHBIC.

4.1.2. A3bIX

[Memepa A3BIX HaXOOHUTCA B IOTO-BOCTOYHOU yacTh Manoro KaBkasza, y momHoxxus ropoHoi rpsaael Kapabax,

Azep0aiimkan (Lioubine 2002). UcnonszoBanne meroga ESR maet abcomrorHyro matupoBky 17,7 TeIC. eT Ha3am A



layer I and 29.3 ka for layer V (Asryan et al. 2014).
According to previous studies (Lioubine 2002) the lithic industries could be classified in four different types:
1. Pebble tools industry (layers X-VII),
2. Lower Acheulian industry (layer VI), attributed to the middle stage of Middle Pleistocene,
3. Middle Acheulian industry (layer V), attributed to the last stage of Middle Pleistocene,
4. Final Acheulian or Lower Mousterian (layer III).

Obsidian artefacts were very few; one piece in layer V and 14 pieces in layer III; in the latter layer schist (1786
pieces) and flint (1293 pieces) were mostly used (Lioubine 2002).

The lithic industry of layer III is characterized by the development of discoid debitage, and the increase of the
number of cores: 46 pieces compared to 99 pieces, which is the total number of cores found at the site. This fact has
made it possible to consider the development of the tools on flakes and blades, in particular for the Mousterian type tools,
such as the 26 scrapers from the site.

According to recent studies (Fernadez-jalvo et al. 2010; Asryan et al. 2014), there were not many retouched
pieces and cores in layer V. Retouched pieces (7 in total) were made on flint (4 pieces), basalt and obsidian (one of each).
The distributions of raw material types are as follows: chert (58.8%), flint (8.8%), basalt (25%) and obsidian (4.4%). The
obsidian is of non-local origin, while all remainders are local. The cores were made of chert (2 pieces), flint (2 pieces)
and basalt (3 pieces). The Levallois cores (5 pieces) were knapped using the linear method to produce the predetermined
flake (Fernadez-jalvo et al. 2010; Asryan et al. 2014). The Levallois flakes which were made on flint, basalt and obsidian,
occupied an important place (32.9%) in the total debitage products.

The absence of obsidian cores indicated that knapping took place most likely away from the cave site. The char-

acter of the retouch on obsidian pieces, mostly of scalariform, could testify to intensive reshaping.

4.1.3. Ortvale Klde
The Ortvale Klde site lies upstream of the Kvirila river in Georgia in southern Caucasus. The archaeological layers of
this site consist mainly of the last half of the Middle Palaeolithic period (VII-V layers), dated to 44-35 ka by the methods
AMS and TL, and at the beginning of the Upper Palaeolithic (I'V-II), dated to 32-21 ka (Tushabramishvili et al. 2002).
The Mousterian lithic industry could be classified as typical Mousterian with Levallois recurrent debitage. The
percentage of the obsidian (0.4%) is almost negligible in the total of the raw material (Tushabramishvili 2002; Adler
and Tushabramishvili 2004; Moncel et al. 2012). The production of blanks, principally laminar flakes, was achieved by
unipolar removals and these blanks were very often transformed into points (Moncel et al. 2012). The lithic industry at
the beginning of the Upper Palaeolithic is characterized by blade and bladelet blanks with backed retouch. From this mo-

ment, prehistoric people had started to employ obsidian as raw material (Adler and Tushabramishvili 2004).

Layers Number of obsidian in relation to raw material (%)

EUP 4a 3 (3.3%)

EUP 4b 6 (3.5%)

EUP 4c 308 (6.6%)
EUP 4d 124 (3.0%)
LMP 5 21 (0.9%)
LMP 6 46 (0.4%)
LMP 7 26 (0.4%)

Tab. 2. Distribution of obsidian by layer. (EUP: Early Upper Palaeolithic, LMP: Late Middle Palaeolithic) (Adler et al.
2006).



cios 1 m 29,3 Thic. et Hazan it cinost 5 (Asryan et al. 2014).

B cootBeTcTBUU ¢ mpensinymuMu ucciaenoBanuamu (Lioubine 2002) xaMeHHBIE HHIYCTPUH MOTYT OBITH

TIOJICTICHBI HA YETHIpe pa3INIHbIX THTIA:
1. Tameunas uagyctpus (cmon 10-7),
2. HmxHeamensckast ”HIyCTpHA (CII0H 6), COOTBETCTRYIOMmIast cpenneit craauu CpemHero mieicToneHa,
3. CpexnHearienbckast HHIYCTPHS (CIIOH 5), mpuHAAIekamas puHansHOU cragin CpeqHero mIeicToIeHa,
4. OuHAIBHBIN allleNb WX HIKHAH MycThe (CiIoif 3).

Haxoxnxu o6cunnaHoOBHIX apTeakToB Upe3BbIUaifHO penku: | Haxonka B cioe 5 u 14 HaxoIoK B cioe 3, B MO31-
HEHIINX CIIOSX UCTIOJIB30BAIIICH, B OCHOBHOM, ciaHell (1786 Haxomok) u kxpeMess (1293 naxonkn) (Lioubine 2002).

Kamennas mHIyCTpHS ClIog 3 XapaKTepH3yeTCs pa3BUTHEM JHCKOMIHOTO PACIICIUICHHUS M YBEIHMICHHUEM YHCIIa
HYKJIEyCcOB: 46 HaXOIOK CPaBHUTEIHHO C OOIIMM YHCIIOM HYKJIEYCOB Ha MECTOHAXOXIEHHH - 99. DTOT (aKT mo3BomsIeT
TIpeIoaraTh pa3BUTHE MPOU3BOACTBA OPYANI Ha OTIIENax ¥ IUTACTHHAX, B YACTHOCTH, U OPYIUH MyCTBEPCKOTO THIIA,
Kak, HarpuMep, 26 ckpeber, HaifICHHBIX Ha MECTOHAXO0XKICHHH.

B cootBercTBum ¢ HenaauMu uccienoanusamu (Fernddez-jalvo et al. 2010; Asryan et al. 2014), cioit 5 He
COJepIKall 3HAYUTEIHFHOTO KOJMYECTBO PETYIIMPOBAHHBIX OPYAHH W HYKJICYcOB. PeTymmpoBaHHEIE opynus (oOmee
YHCII0 HAaXOOK-7) OBUIH caenanbl U3 KpeMHs (4 Haxonkn), O0a3anbra u odcuanana (1o ogHoil). PacpocrpaneHue THIIOB
CBIPHEBBIX MaTE€PHAJIOB BBINIAIUT CIEAYIOMMM 00pa3oM: KpeMeHHUCThIH cianen (58,8%), kpemens (8,8%), 6azanbt
(25%), obcunuan (4,4%). Bce kaMeHHBIE IOPOABI MECTHBIE, 32 HCKIIIOUeHHEeM oOcuanaHa. Hykiieychl ObUTH celaHbl
13 KPEeMHHUCTOTO ciaHna (2 HaxXonkw), KpeMHs (2 Haxoakw), Oa3amsra (3 Haxoxkw). Hykieycsl neBamryasckoro tuma (5
HaXO0JI0OK) 00pabaThIBANKCH C MCIONH30BAHUEM JTHHEHHOTO METOJA JJIs M3TOTOBJICHHS MPEIOIPEACICHHBIX OTIICIIOB
(Fernadez-jalvo et al. 2010; Asryan et al. 2014). Hykieycsl JieBalTya3ckoro THIIAa 3 KpeMHs, 0a3anbTa U oOCHIuaHa
3aHUMAIOT 3HaYUTENbHOE MecTO (32,9%) cpenu o0Iero koaumdecTBa IPOAyKTOB 00paboTKH. OTCYTCTBHE OOCHIMAHOBBIX
HYKIIEYCOB CBHIICTEIBCTBYET O TOM, YTO, CKOpPEe BCETO, pacKaJbIBaHHE IIPOUCXOIMIIO BIATH OT MECTOHAXOMKICHUS.

XapakTep peTyIIn, B OCHOBHOM YEITyiH4acToil, Ha 0OCHINAHOBBIX OPYIHAX MOKET YKa3bIBaTh HA HHTCHCUBHOC
nepeodopMITeHHE.

4.1.3. OprBaJjie Kane

Mectonaxoxaenue OprtBane Kine pacnonaraercs BBepx mo teuyeHuto peku Ksupuna B I'py3uu, roxsbsiii KaBkas.
APpXeoNoruyecKye CIION 3TOTO NMaMITHUKA MPHUHAUIekAT, B OCHOBHOM, K CpEIHENaICOIUTHIECKUM (cion 7-5), naTu-
poBaHHBIM ¢ TToMomIsi0 MeTogoB AMS u TL B pamkax 44-35 TbIC. JIeT Ha3al; ¥ BEPXHEMAJICOIUTHICCKAM (CII0H 4-2),
narupoBaHHbIM 32-21 Thic. neT Ha3ax (Tushabramishvili et al. 2002).

MycTbepckas HHIyCTPHsI MOKET OBITh OIpelesieHa KaK KJIACCHYECKOE MYCThE C JICBAJIIYa3CKOW TEXHUKOH
oOparHoro ckona. [Ipouent oocuanana (0,4%) He3HauuTeneH Ha obmeM ¢oHe ceipbeBoro Marepuaina (Tushabramishvili
2002; Adler and Tushabramishvili 2004; Moncel et al. 2012). IIpou3BOACTBO 3arOTOBOK, B YACTHOCTH, TIACTHHYATHIX
OTILEIOB, JIOCTUTAJ0Ch Oarojapsi OHOCTOPOHHEMY CKaJIBIBAHHIO; OYEHb YacTO STH 3arOTOBKH IepeodopMIIsuINCh B
octpust (Moncel et al. 2012). KameHHast uHIyCcTpHs B Havyaje (PHHAIBHOTO MMAJCONUTa XapaKTepU30BaIach IIACTHHAMU
1 IUTACTHHYATHIMU 3aTOTOBKAMH C PETYIIbIO Ha o0ymke. HaunHas ¢ 9Toro 3Tana, ApeBHee HaceleHHe HaYMHACT UCTIONb-

30BaTh 00cuanaH Kak celpbeBoil Marepuan (Adler and Tushabramishvili 2004).

Croit KonuuecTBo obcunmana no OTHOLUIEHHIO K ChIpbeBOMY Marepuaiy (%)

EUP 4a 3 (3.3%)

EUP | 4b | 6 (3.5%)

EUP 4c 308 (6.6%)
EUP | 4d | 124 (3.0%)
LMP 5 21 (0.9%)
LMP | 6 | 46 (0.4%)
LMP 7 26 (0.4%)

Tab .2. Pacipoctpanenue oocuanana mo ciosim. (EUP: pannunit no3aawnit maneonut, LMP: mo3gHU# cpemHMiA ManeonT)
(o Adler et al. 2006).



It should be noted that the obsidian had come from the area of Javakheti more than 100 Km from the site. The
use of obsidian, which had started from the Upper Palaeolithic layers (layers of 4d, 4c, 4b and 4a), might also be associ-

ated with the development of bladelet production from small cores (Le Bourdonnec et al. 2012).

4.2. Short distance exploitation model.

The Palaeolithic sites in Armenia are clustered mostly in two regions: the Artin (Satani-dar site) and the Hrazdan region
(Nor Geghi I, Djraber and Arzin sites). These sites are located near obsidian sources and are open-air Palaeolithic sites.
The artefacts bear no stratigraphic context.

4.2.1 Hrazdan region

4.2.1.1 Nor Geghi I
The Nor Geghi 1 site, discovered in 2008, lies on the west part of Hrazdan valley. The archaeological layers were found
in alluvial sediment that was enclosed within basaltic lavas (named 'Basalt 1° to ‘Basalt 7”). These volcanic rocks were
dated by the method of 40Ar/39Ar and the results are OIS7 (197+1 ka) for Basalt 1 and OIS12 (44146 ka) for Basalt 7.
These results allowed us to determine the chronology of the alluvial sediment. The result 30843 ka of the dating
for samples of volcanic ash (Unit 1) from the layer, located in the middle of the alluvial sediment deposit, could be in
agreement with the dates of the basalts (Adler et al. 2014a).
The characteristics of the lithic assemblage of this site are summarized as follows:

1. The obsidian was almost the only raw material used.

2. The Levallois cores dominated the total number of cores (17 pieces), making the Levallois technique the most

important industry of the site.

3. The assemblage as a whole is composed by crudely worked raw materials, debris, and flakes from core shaping,
including “débordant” type flakes, retouched pieces, small flakes coming from reshaping of edges; all this indicated
clearly that the site served as a workshop.

4. Kombewa type flakes.

5. Quina type retouch.

6. Small bifaces (Adler et al. 2014a; 2014b).

7. After the period OIS 9, which signifies the disappearance of the Acheulian type biface, the Mousterian lithic

industry started to develop (Fig. 7).

Sources Percentage of obsidian (%) | Distance from the source (km)
Gutanasar 93.7 2-8
Hatis 2.8 12
Pokr Arteni 3.2 70
Pokr Sevkar 0.3 120

Tab. 3. Obsidian types found at Nor Geghi I and their provenance (data from Adler et al. 2014a).

A distance of less than 8 km from the source qualifies as local raw material, which is the case with the Gutana-
sar source, which forms the overwhelming majority (93.7%) of raw material of the assemblage. In addition, it is import-
ant to also point out the 0.3% of obsidian from the Pokr Sevkar source which constitutes an example of long distance
exploitation, i.e. more than 100 km. The average distance the obsidian travels is between 12 km and 70 km (e.g. Hatis

and Pokr Arteni sources), with a consistency of 3%.



BaxHO MOMYEPKHYTD, YTO OOCHIMAH MPOUCXOAUT U3 peruoHa J[KaBakeTu, yAajJeHHOI0 OT MECTOHAXOXKICHUS
6omee gem Ha 100 kM. Mcrons3oBanme obcuanana, KOTOpoe (PUKCHPYETCs B BEPXHEMAJICOMUTHICCKIX Clloax (4d, 4c, 4b
u 4a), TaKke MOXKET OBITh CBS3aHO C Pa3BUTHEM MPOU3BOICTBA MUKPOIUTHUECKIX OpYAHii 13 HeOonbInx HykieycoB (Le
Bourdonnec et al. 2012).

4.2. MOZ[e.]'lb IKCITyaTauus oﬁcnnnaﬂa Ha KOPOTKHE NUCTAHIUH
[ManeonmuTudyeckrue MECTOHAXOXKJCHHUS B APMEHHHN KOHICHTPUPYIOTCS, B OCHOBHOM, B JIBYX perHoHax: ApTUH
(mMectonaxoxnenue Caranu-gap) u Pazman (Hop-T'exu 1, IxxapGep, Ap3uH). DTH MECTOHAXOXACHUS HAXOIATCS
BOJIM3HM UCTOYHHUKOB OOCHIMAHA U SBIAIOT COOOW OTKPHITHIE MAJCONUTUICCKUE CTOSTHKH. ApTe]aKThl HaAXONATCS BHE
CTpaTurpapuIecKoro KOHTEKCTA.

4.2.1 Paznan

4.2.1.1 Hop - I'exu 1
Mecronaxoxaenue Hop-TI'exu 1, otkpsitoe B 2008 rogy, pacnonaraercs B 3anaZHON yacTu NoiauHbI Pazgan. Apxeono-
THYECKHE CITOW OBUTH HAHICHBI B aJUTIOBHALHBIX OTIIOKEHUAX, IEPEKPHITHIX 0a3anbToBoM JaBoi (‘bazanst 1°- ‘bazanet
7’). OTH ByJIKaHWUYECKHE TIOPOIBI OBUIH JTaTHPOBAHBI KaJIMH-apTOHOBEIM MeTomoM, KoTopbiit qan KUC7 (19741 Teic. net
Hazax) mst bazansra 1 mw KUC 12 (44146 ThIc. et Ha3an) misg bazanera 7.

OTH pe3ynbTaTsl HO3BOJISIOT HAM YCTAaHOBUTH XPOHOJIOTHIO HAKOIIJICHNS aJUTIOBHATIBHBIX OTJIOKEHUH. Pesymprar
JATUPOBKH BYJIKAHMUYECKOTO IETIa, B3ATOTO U3 CePeANHBI AJUTIOBHANBHBIX OTIOKeHNH, 30843 ThIC. IeT Ha3al, HAXOAUTCS
B COOTBETCTBHUHU ¢ AaTupoBkamu Oasanbsra (Adler et al. 2014a).

XapaKkTepUCTUKN KAMEHHOTO KOMILIEKCA 3TOT0 MECTOHAXOKACHUS SBIISIFOTCS CIIETYFOINMHU:

1. O6cunnan ObUT MPAKTUYECKU €AUHCTBEHHBIM HCTIONB3YEMBIM CHIPHEBBIM MaTEPHAIOM.

2. Hykueychl J1eBaJuTya3CcKoro THIIA NPEBAJIMPYIOT Cpey od1ero yuca Hykieycos (17), 4To fenaet TeXHUKY

JeBajuTya Hanbosee MoKa3aTeIbHON ATl JAaHHOTO MECTOHAXO0XKICHHUS.

3. Kommnexke cpopmupoBan rpy6000padOTaHHBIM CHIPBEBBIM MAaTEPHAIOM, O0JIOMKAMH.
OTIICTIAMH THIA «JeO0pIaHTay», PETYIIMPOBAHHBIMH 3aTOTOBKAMH, X HEOOIBIITHMH OTIIEIIAMH ITOSIBUBITMUCS B
pe3ynerare nepeodopmireHus padodero kpas. Bee 3To CBUIETENBCTBYET O TOM, YTO MECTOHAXOKICHUE
HCTIOJIE30BAJIOCH KaK MAaCTePCKasl.

4. Otmens Tuna Komoesa.

5. Peryms Tuna Kuna.

6. Hebompmme 6udacsr (Adler et al. 2014a; 2014b).

7. Iocne nepuona KNUC 9, xoTopslit MapKupyeT HCUe3HOBEHHE OM(acoB alIenbCcKoro THIIA, HAYWHACT Pa3BUBATHCS

MycTbepckas uHxycTpus (Puc. 7».

HUcrounux Ipouent oocuauana (%) Paccrosinne or ucrounuka (km)
I'yranacap 93.7 2-8
| Xaruc H 2.8 H 12 H
IToxp ApTenn 3.2 70
| Moxp CeBKap H 0.3 H 120 H

Ta6. 3. Tuner 06cuanana, HainenHsle Ha Hop-I'exu u ux pacnpoctpanenue ( mo Adler et al. 2014a).

VlcTouHUKN CBIPBs, KOTOPBIE HAXOISTCS Ha PACCTOSHUHM MEHee, YeM 8 KHJIOMETPOB, SIBISIOTCS MECTHBIMHU
CBIPbEBBIMU MaTepHajaMu, OTHOCSIIMMUCS K ['yraHacapckoMy McTOYHHMKY. OHM MMEIOT HOAaBIIsoNIee OOIbIIMHCTBO
(93.7%). Baxno ormetutsh, 4to 0.3% oOcunmana n3 [Tokp CeBKapcKOro MCTOYHMKA, KOTOPBIH SBISETCS MPHUMEPOM
JalbHEH TPaHCIIOPTHPOBKH M UCIIOJIB30BaHM, TO €CTh Ha paccTossHuM O6onee 100 xkmmomerpos. CpeqHuii ke MyTs,

KOTOPBII MTPOXOAMIT 0OCHINAH, COCTaBIseT oT 12 10 70 KuioMeTpoB (HanmpuMep, NCTOUHUKH Xatuc, [lokp ApTeHn) .
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These facts indicate three ranges of obsidian circulation as follows:
1. Type A: less than 10 km
2. Type B: more 10km and less than 100 km, and
3. Type C: more 100km.
Type A would correspond to the main zone of exploitation whereas type C refers to the borders of the circula-
tion network.

4.2.1.2. Arzni

The site of Arzni, discovered in 1935, lies on the terrace of the left bank of the river Hrazdan. More than 500 obsidian
artefacts were collected between 1946 and 1948. Among them, on 250 artefacts a typological study was carried out: the
assemblage comprised 25 bifaces, scrapers, points, cores and flakes (Fig. 8) (Lioubine 2002). The origin of the obsidian

was within the vicinity of the river terrace.

4.2.1.3. Djraber

The site of Djraber, located in the Djraber valley, is close to an obsidian source and can be classified as an atelier site.
The majority of the artefacts - more than 3000 in total - which were collected between 1958 and 1959, are byproducts of
the debitage sequence with tools being rare. Among them, there are 120 bifaces, scrapers, points, and denticulates (Li-
oubine 2002).

The bifaces are made on andesite and basalt (Fig. 9). The absence of biface shaping debris would mean that
these bifaces were transported to this site as finished tools. The prehistoric knapper responsible for making the obsidian

bifaces at the workshop of Djraber, had also brought with him/her the finished basalt and andesite bifaces.

4.2.2 Artin region: the site of Satani-dar

The assemblage of more than 800 obsidian artefacts could be classified in two different types of lithic industries based on
their state of conservation (patina and weathering) and their typological characteristics: Lower and Upper Acheulian. The
Lower Acheulian lithic industry employed local obsidian as the main raw material, while the Upper Acheulian industry
used dolerite basalt instead (Lioubine 2002).

The Lower Acheulian industry consists of bifaces, scrapers, cleavers, points, and flakes, etc.; Levallois debitage
is absent. The Upper Acheulian industry is composed mainly of bifaces, and cleavers. The bifaces could be classified ty-
pologically as amygdaloid, cordate, triangular and discoidal with back. Levallois debitage is present (Fig. 10) (Lioubine
2002).

We must however, pose the caveat that attributing the assemblage to the Acheulian period is tentative, given that

there is no stratigraphic context for the finds.

5. Anatolia, Turkey

The sites where obsidian artefacts have been found are the following: Kaletepe Deresi 3, Erikli Deresi, Acigdl Etekleri,
Kisia Kadarak, Suvermez in Central Anatolia, and Liz, Parganli-Kerpe Arasi, Pendik-Hacet Deresi, Yiiksekova, Ergis,
Borluk, and Cavuslar in the Eastern Anatolia (Moutsiou 2014). Most of these sites have not been systematically excavat-
ed, only surveyed. The site of Kaletepe Deresi 3 is the only one that has been thoroughly excavation.

5.1. Kaletepe Deresi 3

Kaletepe Deresi 3 lies on the eastern slopes of Gollii Dag (volcano of the calc-alkaline type) in central Anatolia (Turkey).
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OtH (pakTH JalOT BOBMOKHOCTD BBIACIHTH TPU THUIIA MUPKYJIIAN 00CHINaHA:
1. Tunt A: menee 10 kuIOMETpPOB.
2. Tum B: 6omnee 10 xkmmomerpoB, HO MeHee 100 KHITOMETPOB.
3. Tum C: 6om1ee 100 KHIIOMETPOB.
Tum A OymeT cOOTBETCTBOBAaTH OCHOBHOM 30HE pa3paboTKH, B TO BpeMs Kak T C COOTHOCHTCS C TpaHUIIaMHU

OUPKYISIITAOHHON CTPYKTYPHIL.

4.2.1.2. Ap3un

CrostHka Ap3HH, KOTOPYIO OTKphUIHA B 1935 Tonmy, HaxoguTcs Ha Teppace JieBoro Oepera peku Pasman. Bomee 500
00CcUIMaHOBBIX apTepakToB ObUTH HaiaeHB B 1946-1948 romax. Cpenu HUX, npu padore ¢ 250 3xk3eMIUIIpaMH,
TUTIOJIOTHYECKH OBLITA BBIIEIEHA KOJUICKIHS, cocTosmas u3 25 oudacos, ckpeben, ocTpuil, HykieycoB u oTmenos (Puc. §)

(Lioubine 2002). ITponcxoxxaeHrne TaHHOTO 0OCHINaHa CBSI3aHO C OTIIOKEHUMH PEYHON TepPAaCHL.

4.2.1.3. I:xpadep

Crostaka J[xxpabep, KoTopas Haxonutcs B ponuHe xpabep, Onn3ka kK 00CHIHAHOBOMY HCTOYHUKY U MOXET OBITH
krmaccuumpoBana kak Mactepckas. OcHoBHas Macca apredakroB (6omee 3000) 6puta cobpana B 1958-1959 romax u
SBIISCTCS OTXOIaMH npou3BoxacTBa. Opynust B KowteKuu penku. OnHako, MOXHO BeinenuTb Oudacer (120), ckpebdia,
octpust u 3youatsie opynus (Lioubine 2002).

Budacer usroronens! u3 anaesuta u 6asansra (Puc. 9). OrcyrcTBHE OnpacHaNIbHEIX CKOJIOB TOBOPHUT O TOM,
YTO OHH OBUTH JOCTABJICHBI Ha CTOSHKY B BHIE TOTOBBIX Opynuid. [laneonmurinyeckuii MacTep, OTBETCTBEHHBIH 3a MPOU3-
BOJICTBO 0OCHIMAHOBHIX OmdacoB B macTepckoit [xxabep, 3a0upan ¢ codoll 3aKOHYCHHBIE 0a3aIbTOBBIC M aH/IC3UTOBBIC

oudacer.

4.2.2 PernoHn ApTuH: MecTOHaXOxkAeHHe CaTaHu-1ap
KOJ'IJ'IGI(I_II/IIO, COCTOAIYHO ooitee yeM u3 800 06CI/IJ_II/IaHOBI>IX apTeCI)aKTOB, MOXXHO paclpeAciinTb Ha JiBa TUIIA KaAMCHHBIX
HHHYCTpHﬁ, KOTOPBIC BBIACIIAIOTCA IO CTCICHU COXPAHHOCTH (HaTI/IHa u BbIH.[eJ'Ia‘{I/IBaHI/Ie) U UX THUIIOJIOI'MYCCKHUM Xa-
PAKTCPUCTHUKAM (OCO6€HHOCT$IM)Z HIWKHUHA U BerHI/Iﬁ amenb. HmwkHeanmenbckas kaMeHHas HHAYCTPU HMCIIOJb30Bajla
MECTHBIN O6CI/IZ[I/IaH KaK OCHOBHOC€ CBIPpbC, TOT/Ia KaK BEpXHECAIICIbCKasA NHAYCTPHS B3aMCH IMOJIb30BAJIACh JOJIECPUTOBBIM
6azansToM (Lioubine 2002).

Hwmxaeamenbckas HHIYCTPHUS COCTOUT U3 OmdacoB, ckpeber, KIMBEPOB, OCTPHIA, OTIIENOB U T.1. JleBai-
Jya3CKas TEXHUKA OTCYTCTBYCT. BerHeaLHGHBCKaH HHAYCTPpUSA B OCHOBHOM IIPEACTABJICHA 6H(1)aCaMI/I " KJIUBEpaMH.
BI/I(baCLI THUIIOJIOTUYCCKH MOXHO KJ'IaCCI/I(bI/IL[I/IPOBaTL cieayromnm 06pa30M: MUHAAJICBUAHBIC, CCPALCBUAHBIC,

TPEYTONbHBIC U JUCKOMIHBIC CO CTUHKOM. JleBamnyasckas Texuuka mpucyterByeT (Puc. 10) (Lioubine 2002).

O,I[HaKO, H€O6XOZ[I/IMO OTMCTHUTH, UTO COMNOCTABJICHUE KOJIJICKIIHUHU C aIeIbCKOM 3IMOX0H JIHIIb npeamno-

JIOKUTCIBbHO, IOCKOJIBKY OTCYTCTBYCT CTpaTI/IFpa(I)I/I‘IeCKI/II\;I KOHTCKCT HaXOI0K.

5. Anaronus, Typuus

OOcuanaHoBEIe apTe(aKkThl OBUTH HAWICHBI Ha cieAyromux crosHkax: Kanerene [epecu 3, Dpuxnu [epecu, Acurénp
stexnepu, Kacusa Kagapak, Cysepmes B neHTpansHoit AHaronuu, JIus, [laprannu-Kepne Apacu, Ilensik-Xecer Hepecu,
ViokcekoBa, Dpun3, bopnyk u Kasanap B Boctounoit Anaronuu (Moutsiou 2014). BonbImMHCTBO BhIIIeNepedecIeHHbIX
CTOSIHOK OBUIM pacKoIlaHbl TOBEPXHOCTHO M He cucteMarnuecku. Jlume crosuka Kerenene [lepecu Oblia MOTHOCTHIO

packomaHa.

5.1. Karenene Jdepecu 3

Karenene [epecu 3 HaXoauTCs Ha BOCTOUHBIX ckiloHaX ['€mo Jlay (ByJaKaH KHUCIOTHO-IIETIOYHOTO THIA) B IIEHTPAIEHON

12



This site contains seven stratigraphic levels of Lower and Middle Palaeolithic. The presence of falling volcanic ash al-
lows a chronological framework for the human occupation on site.

The stratigraphic sequence is divided into three depositions. The first deposition contains the archaeological lev-
els I1L, IV, V, Va, and VI-XII, and the second deposition contains levels II and II’; and finally the third deposition consists
of the archaeological levels I and I’. The principal artefacts from the Middle and Lower Palaeolithic were discovered in
levels II, III, IV and V (Slimak et al. 2008). The proximity of the site to the obsidian source of Gollii Dag and the rarity
of retouched pieces in the upper layers suggest that the site functioned as a workshop; on the contrary, the dearth of deb-
itage products, especially cores, in the lower levels indicates that the site was not a workshop during the Lower Palaeo-
lithic period (Slimak et al. 2004).

5.1.1. Level I

The presence of volcanic ash in six layers (R1-6) from the Acigdl volcano allows us to date level I to 160 ka (OIS6).
Most of the raw material is obsidian (90%); the remainders, rhyolite and basalt, are in negligible amounts. The presence
of debitage makes it possible to reconstitute the operational sequence: the raw material was imported to the site in the
form of cores, which were then knapped to produce a series of flakes and blades. The knapping technique was equivalent
of Levallois debitage carried out by centripetal removals for the production of flakes. The laminar debitage was carried
out with non-Levallois unipolar removals. The blanks were transformed into typical Mousterian tools like scrapers and
points which are the main tool types of the assemblage (Slimak et al. 2004).
5.1.2. Level II’-111

The debitage of level II” was carried out on discoid cores (ca. 80% of the whole), while the large and thick flake produc-
tion was developed in level III. The typical Mousterian tools like scrapers and points had a marked decrease (Slimak et
al. 2004; 2008).

5.1.3. Levels 1V, V, VI-XII

The debitage method was not systematic. The flake tools decreased and the macro tools such as choppers and chopping
tools increased in the total of tools. Obsidian was only employed for bifaces and only one cleaver (Slimak et al. 2008).
With regard to the raw materials chosen, we can make the following remarks;

1. In the lower levels, the obsidian used in total had decreased, while the amounts of rhyolite and basalt had increased.

2. Obsidian started being used as the principal raw material during the upper levels (II” and II).

3. Discoidal debitage was developed in level II’ and Levallois debitage became more common in level II.

4. The prehistoric knappers of the site not only employed good quality obsidian from nearby sources, but also of the

obsidian obtained from a more distant source (Sirca Deresi) (Slimak et al. 2008).

5.2. Cavuslar

This site is situated in eastern Anatolia near the Bing6l obsidian source and was discovered during survey in 1984. The
collected lithic materials were mainly cores, bifacial tools, blades, and notched flakes (Yalaginkaya 1998).
The flakes were produced using the Levallois technique. The core surface was knapped with centripetal remov-

als (Fig. 11).

Concluding Remarks

1. The important developments of the obsidian lithic industry are attested by the different methods used in the production
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Amnaronmuu (Typuus). OTa CTOSIHKa CONEPKUT CEMb CTPATUTPadUUECKUX CIOEB, KOTOPBIE OTHOCATCS K HIDKHEMY U
cpenHeMy majeonuty. Hamimuue ByJIKaHMYECKOTO IIEIIA TO3BOJSET COCTABUTh XPOHOJIIOTHUECKYIO KAy JUIS CIIEIOB
YEJI0BEYECKOH e TETbHOCTH.

Crparurpadudeckyio mociIeqoBaTeIbHOCTh MOJKHO Pa3feNuTh Ha TpH rpynmsl. IlepBas rpymnma coCTOUT U3
apxeonornueckux cioes I, IV, V, Va u VI-XII. Bropas rpynmna cocrout u3 cinoes Il u II’. U, HakoHew, TpeThbs rpynmna
COCTOHUT M3 apxeosorudeckux cioeB | u I’. OcHoBHBIE apTe(daKThl HIKHETO M CPEIHEro MajecolnuTa ObUIM HaWICHBI
B ciosx I, III, IV u V (Slimak et al. 2008). bin3ocTs cTosHKH K 00cuanaHoBoMy HcTOYHHKY ['€mo Jlay u penkocTs
PETYNIMPOBaHHBIX apTe()akTOB B BEPXHUX CIIOSX HABOJAWT HA MBICIbB, YTO CTOSIHKA ObITa MacTepckoil. B To e Bpems,
HeXBaTKa W3AEIHH ¢ TIEpBUYHON 00paboTKOil, 0COOCHHO HYKJIEYCOB, B HIDKHHX YPOBHSX ITOKa3bIBACT, YTO CTOSIHKA HE
OBLIa MaCTEpPCKOH B TIepHOJ HIDKHeTO maneonuTa (Slimak et al. 2004).

5.1.1. Caoii I1
Hanmawue B mectn crnosix Bynkanudeckoro meruia (R1-6) u3 Bynakana AKUTENs Tal0T BOSMOXKHOCTE TaTHPOBATh YPOBEHB 11
160 teic. et Hazax (KUC 6).
BonpmmHcTBO CHIPHS npencraBiaeHo oocuananoM (90%). OcTaBmiascs 4acTb COCTOUT M3 PUOIUTOB U OazanbTa, n
OHU SIBIISIIOTCS. HE3HAYUTENBHO COCTaBisfonieid. Hammume oTx0q0B IPOU3BOACTBA JETIAeT BO3MOXKHBIM BOCCTAaHOBHUTH
TI0CIIEI0BATEIFHOCTD O0PaOOTKH: CHIPhE TOCTABILUIN Ha CTOSHKY B BHJIC XKEJIBAKOB, KOTOpbIe 000MBaIN, YTOOBI OIYyYUTh
OTILETIBI ¥ IJTACTHHBI. TeXHUKA CKaJIbIBAHUs ObUIa SKBUBAJICHTHA JICBAJUTYa3CKOH TEXHHUKE, KOTOPas IpecTaBisiia co00i
LEHTPOOEKHOE CKaJlbIBaHHUE IS TOJydYeHHEe OTIIeNoB. [ImacTnHYaToe pacuieniieHne oCyniecTBIsUIOCh TP TTOMOIIN
HeJeBaJUIya3CKHX IPHEMOB CKaJIBIBAaHMS. 3arOTOBKH O(GOPMILUTICH B THIIMYHBIE MyCThEPCKHE OPYIMS, TaKHe KaK CKpe-
0J1a 1 OCTpUs, KOTOPBIE SBIISAIOTCS OCHOBHBIMH THITAMH Opynuii B kosuiekiwd (Slimak et al. 2004).

5.1.2. Caoii II’-111
Kamennas o6paboTka B cioe II” ocymecTBmsutack Ha TUCKOMAHBIX siapuniax (80% oT oOmiero gucna), B TO BpeMs Kak
OoJsbIIve W TOJNCTHIE OTHIETBI XapakTepHbl s cios 111, KonmndecTBO THIMYHBIX MyCTHEPCKHX OPYIHi, CKpebder n
octpwmii, ymensmmaercs (Slimak et al. 2004, 2008).

5.1.3. Caou IV, V, VI-XII
Mertonbl 00paboTKH He ObUIH cucTeMaTHYecKUMH. KonmdecTBo opyauil Ha OTHIENax YMEHBINACTCS, a KOJUIECTBO
MaKpOOpyANH, TAKUX YOMIEPHl X YONIMHTH Bo3pacTaeT. OOCHIMaH NCIONB30BAJICS TOIBKO IS OM(acoB M OJHOTO
kiuBepa (Slimak et al. 2004, 2008).
OOparast BHUMaHNE Ha CBIPhEBOM MaTeprall, HEOOXOIMMO C/IeNIaTh CIEAYIONINE 3aMeUaHus:

1. B HWKHHUX YpOBHSX KOJIMYECTBO MCIOJIB3yEMOr0 OOCHIMaHa YMEHBINAETCS, TOTAA KaK PHOIUTA U Oa3aibTa -

BO3pacTaer.

OOcunaH UCIONB30BAJICS KaK 0a30BhIi CHIpbeBOM Marepual B BepxHux ciosx (II” and II).

JluckoBUIHOE CKajbIBaHHE OBLIO Pa3BUTO Ha ypoBHe ciost II°, a seBamtyasckoe crano Gonee ynorpeoisieMbiM

Ha yposHe cinos 1.

4. Jlouctopuueckue mMacTepa JaHHON CTOSHKHM HCIIOJIb30Bajd HE TOJHKO KaueCTBEHHBIH oOCHMIMaH U3

OnM3JIeKaMX NCTOYHUKOB, HO TaK)Xe W OOCHAMaH, IOJTY4YeHHBIH U3 Oosiee ganbHUX HCTOYHHKOB (Cupka

Hepecwu) (Slimak et al. 2008).

5.2. KaBymiap
OTa CTOSIHKAa HaXOAWTCS B BOCTOYHON AHaroiuu Bo3ie buHyEnckoro oO6cuainaHoBOro UCTOYHMKA U OblIa HaliieHa BO
BpeMs pa3Benok B 1984 romy. CoOpaHHbIe KaMEHHBIE apTe(aKThl IPUHAUISKAIN, B OCHOBHOM, K HyKieycam, Oudacu-
QIBHBIMHU OPYIUSIM, IUTACTHHAM M OTIIenam ¢ BeieMokoi (Yalaginkaya 1998).

Otuiensl ObUTM M3TOTOBJIEHBI B TEXHUKE JieBajlTya. [I0BepXHOCTh HYKJIEYCOB MMENH LIEHTPOCTPEMUTEIbHbIC

HeratuBsl cHaTHA (Puc. 11).

3ak/auuTeIbHbIE 3aMeYaHUus

1. BaxxHble U3MEHEHMS B 06CI/IILI/IaHOBBIX HUHAYCTPHUAX BbIPAXKCHBI B Pa3HbIX METOAAX MPOU3BOJACTBA KAMEHHOT'O

14



of lithic implements, such as biface shaping, Levallois debitage, and bladelet production.

2. In the Western Carpathian region where the microlithic and the Micoquian industries were first developed, the earliest
appearance of obsidian debitage is in the Szlétian industry at the transitional period between Middle and Upper Palaeo
lithic.

In the Eastern Carpathian region, obsidian was used in Levallois debitage of preferential method and the Levallois
debitage of recurrent method for flake production. It is likely that the Levallois debitage of preferential method was
older than the Levallois debitage of recurrent method. In the region of Caucasus and in Anatolia, obsidian lithic
industries had developed during the Acheulian with the use of the Levallois debitage of recurring method for flake
production.

3. The quantity of obsidian compared to other raw materials changed depending to the distance from the obsidian source.
According to this model there are three different types of obsidian exploitation; A: acquisition, B: acquisition and
circulation, C: circulation.

4. The sites located far from the source belong solely to model C.
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Fig. 1. Location of sites mentioned in the text in the context of the “Movius-line” and spread of “Out-of-Africa”
Acheulian industries (slanting shaded areas). A) Central Europe (Kllna, Vértessz616s, Tata); B) Eastern Carpathian
(Korolevo, Malyj Rakovets IV); C) Caucasus 1 (Kydaro I, Ortvale Klde); D) Caucasus 2 (Nor Gerhi 1, Satani-dar,
Arzni, Djraber); E) Caucasus 3 (Azykh); F) Anatolia 1 (Cavuslar); G) Anatolia 2 (Kaletepe Deresi 3)(modified after
Kozlowski 2003: Fig. 7.1).

2

Puc. 1. MecroHaxoxeHUsl, ynoMUHaomuecss B KoHTekcTe “JIuHun MoBuyca ” W pacnpocTpaHEeHUs
“BHea()pUKaHCKHUX AIlleJIbCKUX MHIIyCTpPHUH (3aTeHEHHBIE KOcoi auHuel ydactkn). A) Llenrpansuas Espona (KysnbHa,
Bepremcemnnent, Tara); B) Bocrounsie Kapnars! (Koponeso, Mansiit Pakosen 1V); C) Kaskas 1 ( Kymapo 1, Oprtsane
Knne); D) Kaska3 2 (Hop I'exu 1, Caranu-nap, Ap3uu, xpabep); E) KaBka3s 3 (A3bix); F) Anaronus 1(Kasymuiap); G)

Amnaronus 2 (Kanererne Jlepecu 3) ( mepepaborano uHa ocaoBe Kozlowski 2003: Puc. 7.1).

Fig. 2. Obsidian retouched piece from Neslovice in eastern
Moravia (Oliva 2005; fig.2; No.7).

Puc. 2. PerymupoBanabslid obcunuan u3 Hecnosune,
BoctouHas Mopasus (Oliva 2005: Puc.2; No.7).
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Fig. 3. Malyj Rakovets IV. Obsidian lithic artifacts (deb-
itage products) from chronological complex II (Ryzhov
2014: Fig. 14).

Puc. 3. Mausrnii Pakosery IV. O6cuananoBeie apTedakTsl

(TponykThI nebuTaxa), npuHaaIexamue ko II kymsrypHO-
xpoHonoruyeckoMy komiuiekcy (Ryzhov 2014: Puc. 14).

Fig. 4. Malyj Rakovets IV: Obsidian lithic artifacts (cores) from chronological complex II
(Ryzhov 2014: Fig. 16).

Puc. 4. Mansrnii Paxosert IV:O0cunnanoBsie apredakTsl (HyKJICYCH), TPHHAICKAIINE KO
II kyneTypHO-XpOoHOIOTHIecKoMy KomIutekey (Ryzhov 2014: Puc. 16).
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Fig. 5. Lithic artifacts (cores) from Korolevo (Koulakovska 1989: Fig. 11, 14, 15, 18). 1 (IV layer); 2 (III lay-
er); 3 (I layer); 4 (II layer).

Puc. 5. Kamennsie apredaxtor (Hykieychl) u3 mectonaxoxaenus Koponeso (KymakoBckas,1989: Puc. 11, 14,
15, 18). 1 (IV cnoit); 2 (IIT cioit); 3 (III cioit); 4 (11 cioi).
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Fig. 6. Location of obsidian sources (asterisks) and obsidian circulation range (circle) in the Caucasus. 1: Kudaro 1,
Ortvale Klde, 2: Satani-dar, 3: Dzhraber, Arzni, 4: Azykh. Numbered dots correspond to the Lower and Middle Palaeo-

lithic sites (modified after Jlrooun 1984:Fig. 11).

Puc. 6. PacrionoxeHne MCTOYHUKOB OOCHAMAHA (3BE3AOYKH) M 30HBI pacupocTpaHeHus oOcuanaHa (KPy»KOUKH) B
KaBkasckom peruone; 1: Kynapol,Oprsane Knge, 2:Carann-nap, 3:Ixpadep, Ap3uu, 4:A3pix. [IponymepoBaHHbIe
TOYKH 0003HAYAIOT PACIOJIOKEHNE HIKHEE- ¥ CPEAHEIIATCOIUTHYECCKUX MECTOHAXOKACHHH (TTepepaboTaHo Ha OCHOBE

JIrobuna 1984: Puc. 11).
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Fig. 7. Obsidian artifacts from NG 1: Debitage products (1 and 2), retouched pieces (3), bifacial tools, (4) (after
Avetisyan et al. 2012:Fig. 6, 8, 10, 11).

Puc. 7. O6cununanossie apredaktsl u3 HI' 1: mponykrer neburaxa (1, 2), perymupoBaHHBIE 0CKOIKH(3),
JIByXcTopoHHHE opynus (4) (mo Avetisyan et al. 2012: Puc. 6, 8, 10, 11).
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Fig. 8. Obsidian artifacts from Arzni: bifa-
cial tools (1 and 2), multi-faced tools (cores?)
(3, 4, 5 and 6) (after Lioubine 2002:Fig. 85,
86).

Puc .8. O6cunuanoBeie apredakThl U3
MECTOHAXOKACHUS Ap3HH: JBYXCTOPOHHUE
opyaus (1, 2), MHOTOTpaHHBIE OPYIUS
(ayxieycr?) (3, 4, 5, 6) (mo Lioubine 2002:
Puc. 85, 86).

Fig. 9. Obsidian artifacts from Djraber: bifacial
tools (1, 2 and 3) (after Lioubine 2002:Fig. 87,
88).

Puc.9. OGcunuanoBsie apTedakTsl Hu3
MecToHaxoxaeHus Jxapoep: 1ByXCTOpOHHUE
opyausi (1, 2, 3)(o Lioubine 2002: Puc. 87, 88).
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Fig. 10. Satani-dar; obsidian artifacts; unifacial
tools (3, 6 and 7), bifacial tools (1, 2, 4 and 5),
multi-faced tools (8) (after Lioubine 2002: Fig.
74,717,778, 80, 81, 83).

Puc.10. Catanu-gap,o00CuaIuaHOBBIC
apredakThl:0fHOCTOpOHHHE opyaus (3, 6, 7),
IByxcTopoHHHUe opynus (1, 2, 4, 5),MHOTOTpaHHEIC
opynus (o Lioubine 2002: Puc. 74, 77, 78, 80,
81, 83).
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Fig. 11. Obsidian artifacts (debitage products) from Cavuslar (after
Yalaginkaya 1998: Fig. 2, 3,4, 5, 6, 8, 9, 11). (sample, 1/4).

Puc. 11. O6cuananoBeie apTedakThl (IPOAYKTHI AeOuTaka) U3
MecToHaxoxkaeHus Kasymnmiap (mmo Yalancinkaya 1998: Puc. 2, 3, 4,
5,6,8,9, 11). (obpasey, 1/4).
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The Palaeolithic Sites in the Malyj Rakovets Area, Transcarpathia in Ukraine
Mariia Bilyk

Abstract

This paper presents the results from additional archaeological investigations of the Palaeolithic site Malyj Rakovets IV in
Transcarpathia, Ukraine. The aim of this article is to present the archaeological stone artifacts, collected as surface finds
in 1 km range near the Malyj Rakovets IV site as well as the finds recovered from numerous test pits within the territory
of the Velykyj Sholes volcanic ridge during the 1995-2006 fieldwork seasons. The cultural and chronological identifica-
tion of the artifacts determines on the basis of few characteristics: the technical-typological criteria and the state of pres-

ervation of volcanic material.

Introduction

Due to its geographical and climate conditions the Transcarpathian region was an actively exploited settlement zone since
Prehistoric times. As an evidence of this fact there are numerous Palaeolithic sites located in this area: Pavlova Gora,
Molochnyi Kamen, Sokyrnica, Shalanky, Bogarevica, Radvanska Gora and Zastavne, etc. Unfortunately, the majority of
artifacts were only sporadic finds that could not provide us with any stratigraphical context.

In this context a few stratified Palaeolithic sites: Korolevo I, II and Malyj Rakovets are to some extent unique.
The multilayered Palaeolithic site Malyi Rakovets IV is located near the village Malyi Rakovets, Irshavsky district,
Transcarpathia. The site belongs to the Vyhorlat-Gutinian volcanic ridge which is a part of the Ukrainian Carpathian geo-
graphical region (Cunopenko 1966).

Malyj Rakovets IV provides us with a detailed stratigraphic column, that determines eight cultural-chronolog-
ical complexes; 0: Neolithic-Bronze Age, I: Upper Palaeolithic, II-IV: Middle Palaeolithic, V-VII: Lower Palaeolithic
(PeoxoB u 1p. 2009; Ryzhov 2013). This allows us to investigate changes in material culture of the site’s inhabitants and
reconstruct the “human-enviromnent” interrelations through times.

At the same time, in close proximity to the main Palaeolithic site Malyj Rakovets IV numerous stone artifacts
were discovered during the prospecting survey and collecting surface materials. These artifacts are scientifically highly
interesting as potential evidence of a long-term uninterrupted presence of Palaeolithic inhabitants on this territory. De-

spite that, investigation of this localities may point the directions for further archaeological researches of potential sites.

1. The geomorphology of the region
The Ukrainian Carpathian Mountains is the geographical region, which covers the mountainous part of the Carpathians
and its north-east and south-west flat foothills. The Ukrainian Carpathians are part of the Carpathian mountain range, that
stretches in the shape of an arc for 1,500 km. They start with West Carpathians in Slovakia and finish with the South Car-
pathians in Romania. The mountain range is divided into three regions, which are different in geomorphological structure
and natural conditions: the Ciscarpathia, Carpathian Mountains, Transcarpathia (be3sunnstii u ap. 2006) (Fig. 1).

The Carpathian range arc exhibits a complicated geological history. The formation of the continental type earth’s
crust in the Carpathian region began in the Middle Proterozoic period; the most ancient rocks date to approximately 1.2
billion years ago. Close to that time began in the Carpathians the period of geosynclinal development, which was accom-
panied by the formation of a thick stratum of sedimentary rock and also by the intensive excretion of magma (JIazapenxko

1978). The division into Outer and Inner Carpathians along the Transcarpathian Deep Break became apparent during the
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ITaneosnTHYeCKHE MECTOHAX0KICHUS B paiioHe ceia Maunblii PakoBen B 3akapnarbe

Mapus buiabix

Pesrome

Crarbst BBOAUT B Hay4HBIIl 000pPOT HOBBIE MaTepHalbl, MOJYyYEHHbIC B PE3YJbTaTe AOTOIHUTEIBHBIX apXe0JI0THIECKUX
HCCIIeIOBAaHNHN TalleoNuTHUECKoi cTtossHku Manbiii Pakosen IV Ha 3akapnarbe, Ykpauna. B nannoit pabore Hamu
ObUTM M3YYCHBbI KAMCHHBIC KOJUICKIMH, COOpaHHBIC HAa MOBEPXHOCTH B MpoIecce apxeonoruueckux pador (1995-2006)
MAJICOJIMTHUECKON dKCTIequIel Kadeapsl apXeoloruu U My3eeBeeHss KHeBCKOro HallMOHaJILHOTO YHHBEPCHTETA
umenu Tapaca llleBuenka B paitone cena Mansiii PakoBen u xpausiuuecs Ha kadenpe apxeonoruu. KyiabrypHo-
XPOHOJIOTHYECKas IPHUHAIS)KHOCTh HAIECHHBIX apTe(haKTOB OIPEAEIsIeTCs Ha OCHOBE yUeTa HECKOJIBKHIX MOKa3aTele:

TEXHUKO-TUMOJIOTHICCKUX KPUTECPUEB, a TAKKE CTCIICHU COXPAaHHOCTHU IMOBEPXHOCTU BYJIKAHUYICCKOTO CBIPBA.

Berymienne
Bnaromaps crieruduyeckiM reorpaguuecKuM M KITMMaTHIeCKUM YCIIOBHSAM, PETHOH 3akaprarhsi akTHBHO OCBAaWBAJICS C

JOUCTOPUIECKHUX BpeMEH. B mMonp3y 3TOro (hakTa CBHAETEIHCTBYIOT MHOTOUHCIICHHBIE MAICOTUTHIECCKIE CTOSTHKH, Ha-
xopsmmecs: Ha 3Toil Teppuropun: I1aBinosa ['opa, Monounsiii Kamens, Coxupaunia, [llananku, borapesuna, Panpanckas
lopa, 3actaBHOe u gpyrue. K coxaneHnuro, OONBIIMHCTBO MAJCOIUTHICCKUX apTe(paKkTOB SBISAIOT cOOOH UL
CTHOpaIYecKUe HAXOAKH, CTpaTUrpadpuaecKoe MoI0KeHHE KOTOPHIX HEBO3MOXKHO BBISICHHTE.

B 3TOM OTHOMIICHHH MOXHO CYHUTATh YHHUKATHHBIMH HECKOIBKO CTPATH(QUIIUPOBAHHBIX MATCOTUTHICCKHX
crosinok; Koponeso I, II u Manbiii PakoBen IV. MHorocnoiinas naneonutuyeckas crosHka Mansiili Pakosen IV
pacnosiokeHa Ha okpauHe cena Manbiii PakoBen MpiiaBckoro paitona 3akaprnarckoi o6nactu. CTOsSHKA MPUHAJIEKUT K
Beiropnar-I'yTHHCKOMY BYJIKAaHHUECKOMY XPeOTY, KOTOPBIH SBJISETCS COCTABHOM MpPUPOIHO-Teorpaduveckord 00IacThio
VYxpaunckux Kapnar (Cugoperko 1966).

Ha Manowm Pakosue IV 6bu10 3adukcupoBano crparurpaduueckyto mocieoBaTeIbHOCTh HAXOMOK, U, TAKUM
00pa3oM, BBIJIEJIEHO BOCEMb OTACIBbHBIX KYJIbTYPHO-XPOHOJIOTHYECKUX KOMIUJIEKCOB; 0: HeonuT-OpoH3a, [: BepxHuii
naneonut, 1I-1V: cpennnii maneonut, V-VII: amwxanit naneonut (Peixos u np. 2009; Ryzhov 2013). D10 mo3BossieT
MIPOCIIEANTh U3MEHEHHS B MaTepUaIbHON KYIBbType JKUTENEeH CTOSHKA ¥ PEKOHCTPYHUPOBATh B3aUMOOTHOIICHUS MEXKITY
YeJIOBEKOM M IPUPOIOH Ha MPOTSHKEHUH JITUTEIHHOTO BPEMEHH.

B 10 ke BpeMs, B HETIOCPEACTBEHHOM OIM30CTH OT MaJCOTUTHICCKOTO MECTOHAXOXKICHHUsT Manbrii Pakosery
IV B pesynbrare moBepxXHOCTHOTO cOOpa MaTepHaia B pagmyce | kM , ObUTO HaiJeHO OONBIIOe KOJMYECTBO KaMEHHBIX
apTeakTOB,IPEICTABIMIONINX 3HAYNTEIHHBIN HAYIHBIH WHTEPEC M CBHIACTECIBCTBYIOMNX O UTHTEIHHOM MPeOBIBAaHUT
MMaJICOTUTHIECKOTO HACEICHHS Ha JaHHOH Tepputopuu. Kpome Toro, HCciIemoBaHMs STUX MECTOHAXOXKICHHUH MOTYT
0003HAYNTh HAIIPABICHUS IS TATBHEHIITNX apXEOIOTHICCKUX PACKOIIOK IMOTCHIIHATIBHBIX CTOSHOK.

1. Oco6enHocTH reoMOpP(OTOrHYECKOr0 CTPOEHHUsI peruoHa
VYkpaunnckue Kapmartsl - ¢pusuko - reorpadudeckuii Kpaif, OXBaTHIBAIONUNA TOpHYIO YacTh Kapmat, a Takxke ux

CEBEPO-BOCTOYHOE U FOT0-3alaHOE PaBHUHHBIC NMpeAropbs. YKkpanHckue Kapmarsl sBistiores yactbio Kapmarckux
rop, Kotopsle mpocrtuparorcs ayroil anuHoi 1,500 kM. Haunnarorcs onu 3amanusiMu Kapnaramu B CiioBakuu u
3akaHuuBatoTcs FOxueiMu Kapnaramu B PymbiHun. [opHBII MaccHB IEIMTCS HA TPU PETHOHA, Pa3IMYHBIX 110 CBOEMY
reoMop(hoIOrHyeckoMy CTPOSHHIO M IIPUPOIHBIM ycioBusM; [Ipenkapnarbe, ropusie Kapnars! n 3akaprarbe (be3BUHHBIN
u ap. 2006) (Puc. 1).

Kapmnatckas ropHas gyra poluia CI0XHOM MyTk, F€0JIOTHUECKOro pa3BuTus. @opMupoBaHUe 3¢MHOM KOPHI KOH-
TUHEHTAJIBHOTO TuMa B Kapnarax HacTynuio B cpeJHUM IpOTepo30e; Hauboee JpeBHUE TOPHBIE MTOPOJbI aTUPYIOTCA
oxono 1,2 mupn et Tomy. [IpubnusutensHo ¢ 3Toro Bpemenu B Kapnarax HacTynaeT nNepuoj re0CHHKINHAIBHOTO Pa3B-
UTHS, COMPOBOXKIAIONINICS HAKOTIJICHUEM MOIITHOTO CJIOSI 0CaI0YHBIX TIOPOJ, & TAK)KE HHTCHCUBHBIM BBIICIICHUEM
Mmarmsl (JIazapenxo 1978). Pasnenenue pernona Ha Baemnue n BayTpennue Kapnarel mo 3akaprnaTckoMy ITyOHHHOMY
pa3IoMy 4EeTKO MPOSIBUIIOCH B alIbIIMHACKOM TEKTOHO-MarMaTHYeCKOM IMKIIe, KOTOPBIH Havdascs B Tpuace (cBbiire 200
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Alpine tectonic-magnetic cycle, which started in the Triassic period (more than 200 mya). The different levels of volca-
nic activity was a peculiarity in the geological development of these structures; e.g. in the Outer Carpathians volcanism
was almost completely absent, while in the Inner Carpathians powerful magmatic processes took place.

During a period of relative calm, that continued in the Cretaceous Age (130-120 mya), a wide part of land had
collapsed and the vast sea appeared. In the sea accumulated siliceous-carboxylic sediments, which were periodically
dislocated by volcanic eruptions of basaltic magmas. From the Lowest Cretaceous until the end of the Paleocene Period
(36 mya) on the territory of the Outer Carpathians a deep yield in which a thick accumulation of flysch sediments was
formed. During the Upper Paleocene active liparite volcanism was also typical. Volcanic outliers are known in the Ber-
egove town area in the Transcarpathian region (Manees 1964).

A critical moment of the Carpathian mountains development was during the transition from the Paleocene to
the Neocene (25-26 mya). This period, termed the “inversion period”, signifies the destruction of the previously formed
rocks that cropped out and rose above water level. Along this raised zone the Inner and Outer Carpathian Flexure were
formed (JIazapenxo 1978)(Fig. 2).

The Outer Carpathian Flexure developed on the outward side on the base of the East-European platform and the
Inner Flexure on the base of the plicate zone.

The Carpathian Inner Flexure appeared on the hard base of the Inner Carpathians. A thick series of sand-loamy
sediments with interbeds of liparite tuffs accumulated in the flexure. At the same time interbeds of brown coal were also
formed. The development of the Carpathian Inner Flexure was accompanied by deep breakages in the Inner Carpathian
ridge, which broke them into separate blocks. The upper mantle magma formed powerful ridges of volcanic rocks on the
surface. As a result, the so-called “ridge of the buried volcanoes” emerged, uncovering the area of the nowadays villages
Vyshkova, VelykaDobronya, Drisiny and Shalanok. During the Pliocene (10-12 mya) the Intermountain (Large Hungari-
an) depression was formed in the central part of the Carpathians. The andesite volcanism that continued formed the long
Vyhorlat-Hutinian volcanic ridge (T'ony6er u ap. 1988) (Fig. 3).

The total length of the ridge is more than 200 km with a width of nearly 20 km. In the ridge andesites and tuffs
prevail with much fewer basalts and rhyolites. The thickness of the volcanic ridge is more than 1,000 m. The origins of
the Vyhorlad-Hutinian volcanic ridgeare closely related to multidirectional tectonic movements, which occurred at the
intersection of the bend-clumpy structures of the Outer Carpathians and the Hungarian middle massif, at the transition
from the Oligocene to the Miocene. The positive movements on the line of the Thanscarpathian break further helped
raise the north part of the Outer Carpathians (Poloninskyi ridge, Rahovskyi crystal massif, and Chernogora), while the
negative movements led to a lowering of the southern part, in the place of which the Transcarpathian foothills depres-
sion was formed. In the late Miocene the last stage of folding occurred. The breaking tectonic played the main role in
the formation of the morpho-structure. The Vyhorlat-Hutinian ridge, the largest mountain structure of the volcanic zone,
was formed from products of Neocene volcanic eruptions mixed layer by layer with marigenous shallow sediments
(Cunopenxo 1966).

The Vyhorlat-Hutinian volcanic ridge consists mostly of andesite, andesite-basalts, basalts and tuffs. It rep-
resents peculiar cover, which recovers different parts of the Neocene yield (I'mymkoB u ap. 1971). At the time of volcanic
activity breaking effusion was dominant, followed by the ejection of material from the central and extra volcanic craters.

The primary surfaces of accumulated volcanic material - mainly flat surfaces of lava plateaus and large and small fireless
volcanoes - within the borders of the Vyhorlad-Hutinian ridge are quite well preserved. Such volcanoes remain well on

the south slope of the volcano’s ridge in the relief of the mountains Synyak, Buzhora, Borylov Dil among others. Volca-
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MHJUIMOHOB JIET TOMY). OCOOCHHOCTBIO T€0IOTHUECKOTO Pa3BUTHS ATUX CTPYKTYp OblIa pa3Hasi CTCIICHb BYIKaHHYECKON
aKTUBHOCTH: TaK, BO BHemHnx Kaprmarax mo4T NOJHOCTBIO OTCYTCTBOBAJ BYJIKAHHU3M, B TO BpeMsI Kak BO BHyTpeHHNX
Kapnarax nporcxoamiy MOIIHbIE MarMaTHYECKHE ITPOLIECCHI.

Ha nporspkeHnn neprona OTHOCHTEIBHOTO CHOKOMCTBYS, MPOOIDKAIOMIErocs 10 HIKHEMenoBo# smoxu (130-
120 MiH neT ToMy), 3HAUUTENbHAs YacTh CYIIH OITyCKalach, BCJIEACTBHE YEro BO3HHK OOIIMPHBIN MOpCKOH OacceiiH,
I7ie HaKaIUTMBAJINCh KPEMHHUCTO-KapOOHATHBIE OCA/IKH, KOTOPbIE MEPHOANYECKH HAPYIIaINCh MOIIHBIMH MOABOJHBIMA
BYJIKAHHYECKHMH M3BEPXKEHUAMH 0a3ainbTOBBIX MarM. C 3TOXHM HIDKHETO Mella U JI0 KOHIA naneoreHa (36 MUIUTHOHOB
JIeT ToMy) Ha Tepputopun Buemmnnx Kapnar ¢popmuposancs rimyOokuii mporud, B KOTOPOM HAKAIUIMBAJIUCh MOIIHBIE
TONIIN (DIMIIEBBIX OCAIKOB. JJJIs 31TOXM BEPXHETO IAJIEOTeHa XapaKTepPeH TAaKXKe aKTUBHBIM JIMITAPUTOBBIN BYJIKaHHU3M.
OcTaHIIBI BYJIKAaHOB H3BECTHHI B paiioHe ropona beperoBo 3akapmarckoit obmactu (Manees 1964).

CBoeo0Opa3HBIi NMEpETOMHBI MOMEHT B pa3BUTHHM Kapmar HacTymml Ha I'paHWIE NMaJleOTeHa W HEOTeHa
(25-26 MUITHOHOB JET TOMY). DTO TaK Ha3bIBAaEMBIH «HHBEPCHOHHEIN MEPHOM», BO BPEeMsl KOTOPOTO MPOMCXOIUT
paspyuieHue paHee o0Opa30BaHHBIX MMOPOJ, BHIMIECAIINX HA MOBEPXHOCTh M BO3BBIIMIAIOMINXCS HAJl YPOBHEM BOIBI.
Bronb B3gpIMaromieiicss 30HbI, KOMIIEHCHPYS MOAHATHE CKiIaadaToi (uuiieBoi 30HBI, 00pa3oBamnuCch MPOTUOBI -
[penxapnarckuii u 3akapnarckuii (Jlazaperko 1978) (Puc. 2).

[penkxapnarckuii mepegoBoi MPorud pa3BUIICSA ¢ BHEITHEH CTOPOHHI Ha (yHIameHTe Bocrouno-EBponeiickoit
1aT(hOPMBI, a C BHYTPEHHEH--Ha (PyHAaMEHTE CKJIa4aToOH 30HBI.

3akaprnaTcKuil BHyTPEHHUH MPOrud BO3HUK Ha )kecTkoM (pyHnamente Bayrpennnx Kapmar. B npornbax Hakar-
JTMBAJHMCh MOIIHBIC TOJIIH ME€CYAHO-TIIMHUCTBIX OCAIKOB C IMPOCIOSMH JIHMIIAPUTOBBIX (PUOIMTOBBIX) TY(OB, a TaKXkKe
o0pa3zoBainch mIacTel OypeIx yried. Passurre 3akaprnaTckoro BHyTPEHHETro NMporuda COMpOBOXKAAIOCH IITyOOKUMHU
packoiaMy BHYTPUKApIIaTCKOTO MacCHBa Ha OTAeIbHBbIE O10KH. [To MEXOIOKOBEIM pa3pbiBaM M3 BepXHEW MaHTHH
noAHNManach Marma. Ha moBepxHocTH OHa 00pa3oBaja MOIIHBIC TPSAABI ByIKAHHYECKUX NOpoA. B pesynbrare Bo3HUKIA
TaK Ha3bIBaeMasl IeTlb OrpeOEHHbIX BYJIKaHOB, OOHaXKaIOIMXcs B palioHe cel Brimkosa, Bemukoii [lo6ponn, Jpucunst
u lananok. B mmonene (10-12 MIIUTHOHOB JIeT TOMY) B IIEHTpaibHOW YacTn BryTpenrnx Kapmnar obpasoBamace Me-
xropHast (bonpmrast Benrepckas) BaanHa, B OOPTOBBIX YacTsIX KOTOPOH MPOIOIDKAJICS aHJE3UTOBBIN BYJIKaHU3M, cOp-
MHPOBABIINH HA TEPPUTOPHH 3aKapriarhsi NPOTSDKEHHYI0 Briropnar-I'yTuHekyro BynkaHudeckyro rpsay (lomyben u np.
1988) (Puc. 3).

OO0mas mpoTsKEHHOCTh Tpaasl cBeime 200 kM npu mupure 10 20 kM. MOIIHOCTE ByJIKaHUYECKOM
rpsasl npessimaer 1,000 m. IIpoucxoxaenue Briropiar-I'yTHHCKON ByJKaHUYECKOH Tpsifibl TECHO CBA3aHO C
pa3HOHANPABICHHBIMHA TEKTOHHYECKHMH JIBHXKCHUSMH, BOSHUKIIMMHU Ha CTBIKE CKJIa4aTO-TJIBIO0BOIO COOPYXKEHUS
Buyrpennunx Kapmnar n Benrepckoro cpeJuHHOro MaccuBa Ha I'pDaHHIE OJIMTOLICHA M MHMOLEHA: TakK, ABUKCHHS
TIOJIO’KUTENBEHOTO 3HAKa MO JIMHUM 3aKapraTckoro pasjioMa CIIoCOOCTBOBAJIM MOAHATHIO CEBEPHOM yacTn BHyTpeHHHX
Kapmar (ITononuHCcKu# xpebet, PaxoBckuil KpHCTAIIHYECKUI MacCHB, YepHOTOpa), a IBIKEHHS OTPHUIIATCIHHOTO 3HAKA
IIPUBENH K OITyCKAaHUIO FOXHOI 4acTh, Ha MecTe KOTOpod M copMupoBaics 3akapIaTcKUi MpearopHsiid nporud. B
MIO3JHEM MHOLIEHE ITPOM30IIIIA 3aKIIOYNTENbHAs CTausl CKIa4aTocTh (O3JHEHEOreHOBas). 31eCch OCHOBHAs POJIb B
(dopMupoBaHUN MOPPOCTPYKTYPHI NPHUHAAJIEKANIA Pa3pPbIBHOW TEKTOHUKE. 113 MPOIYKTOB pa3iMyYHBIX BYJIKaHHYECKHX
HEOTCHOBBIX M3BEPKEHHH, IIEPECITauBABIINXCS C MOPCKHUMHU OTJIOXKEHHUSMH MENKOBOANH, U cpopmuposascss Beiropar -

I'yTuHCKMIT XpebeT - caMoe KPYITHOE TOPHOE COOpYyKEeHHe ByaKkaHH4Yeckol 30HbI (CunopeHko 1966) .

Croxena Beiropiar-I'yruHckas MOphOCTPYKTYpa MPEHUMYIECTBEHHO aH/Ie3UTaMM, aHe3uTO-0a3anbpTaMu 1
OazanmpraMu, a Takxke Typamu. OHa mpeAcTaBisieT co00l CBOeOOpa3HBIH MOKPOB, MEPEKPHIBAIONINNA Pa3InIHbIC YaCcTH
HeoreHoBoro nporuda ([imymkoB u ap. 1971). Bo Bpemst ByJIKaHHIECKON NESITETBHOCTH MPeo0Iiafaio TPEIUHHOE U3IH-
SIHUE JIaBBI, KOTOPOE B HEKOTOPHIX MECTAaX OJHOBPEMEHHO COMPOBOX/IAIOCH BEIOPOCOM MaTepHala uyepe3 LEeHTPAIbHbIC 1
JIOTIOJIHUTEIbHBIC ByJIKaHHUYECKHE xepia. [lepBUuHbIe TOBEPXHOCTH HAKOILUICHUS BYJIKAHMYECKOTO MaTepHaia B Ipe/e-
nax Beiropnar-I'yTuHCKOro Xxpedra UMEIOT JOCTATOYHO XOPOILIYI0 COXPAHHOCTh M MPEICTABICHBI TNIOCKUMU TTOBEPXHO-
CTSIMH JIABOBBIX IIATO, OOJBIIMMH U MEJIKHMH MAaCCHBaMU MOTYXIIUX BYJIKaHOB. M3 TakuX BYJKAHOB Ha IOXKHOM CKJIOHE
BYJIKAHMYECKOTO XpeOTa XOPOIo COXpaHWINCh B penbede ropsl Cunsik, byxopa, Bopuwios dui u ap. Bynkanudeckue

OCTaHITBI MOKHO TIPOCIEINTh B paifoHe r.MykaueBo, p.O6aBa u Typrs Brictpa, HoBoro Cena (Manees 1964). Ogaum
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no outliers can be observed in the area around the town Mukachevo, and the rivers Obava and TuryaBystra, Novoe Selo
(Manees 1964). The Ridge Velykyj Sholes is part of the eastern Vyhorlad-Hutinian volcanic ridge. Its length is about 15
km and its width ranges from 5 to 10 km. It has three peaks: Ostryj, Tupoj and Tolstyi Werkh (Fig. 4). Velykyj Sholes
mainly formed by tuffs, covered with andesite in the south; in the central part rhyolite extrusions can be seen (Manees
1964).

At first within the Velykyi Sholes ridge area two important liparite massifs of different age were marked out, lat-
er more liparite extrusions developed (I'eonmorus CCCP 1966; MaineeB 1964). The center of the largest liparite massifs in
the east-massif Koshelevskyi, and in the west-massif Malorakovetskyi. They appear to be complicated formations made
by accrete domes. Liparites, perlites and obsidian stand out in the range of extrusions. Obsidian is thick, black, with blis-
tered facture, and 0.01-0.05% of water (Hacenkun 1975).

At the current stage of research obsidian outcrops are known only within the territory of the Velykyj Sholes
ridge. Archaeological research has demonstrated that the main raw material used by inhabitants of this area for tool pro-
duction was local obsidian, so-called “Carpathian obsidian No.3” (Rosania et al. 2008). To a lesser extend other kinds of
raw materials were also used: namely, andesite, flint, quartzite, radiolarite and sandstone. The choice of raw material was

determined by the availability of resources and by the rocks’ fracture mechanics.

2. History of Palaeolithic research in the Malyj Rakovets area

The first geological investigations of the Velykyj Sholes ridge were conducted by the famous geologist V. Petrun (ITerpyHb
1972; XKamoiina 2006), who was the first to collect obsidian samples from the above-mentioned region in the time period
1940s-1960s. The two Palaeolithic sites of Rokosovo were discovered by him.

The 1950s-1970s saw a large-scale investigations the geomorphological structure of the Carpathian mountains
and mapping of the obtained data. This in turn facilitated greatly the archaeological investigation of the area (I'mymko u
Kpyrmosa 1971).

The 1980s fieldwork numerous uncovered Palaeolithic artifacts within the Malyj Rakovets area, but only at Ma-
lyj Rakovets IV was a secure stratigraphic location of the artifacts (Sitlivy 1985, 1989; Sitlivyj and Ryzhov 1992). Fur-
ther archaeological fieldworks in 1990-1991 were conducted by V. Gladilin and V.Sitlivyj; from 1995 to 2014 fieldworks
were under the guidance of S.Ryzhov (Pmxos 1998; Peixor 1999; Peoxos 2003).

In 2006 the Institute of Geography of the National Academy of Science of Ukraine conducted research on the
complex stratigraphy of the site, producing a detailed stratigraphic column (Ryzhov et al. 2009; Ryzhov 2014a; 2014b).

The rich collection of stone artifacts massed during the prolonged archeological research of the area near the
village Malyj Rakovets led us to observations regarding the degree of settlement activity and the dynamics of material

culture.

3. The archaeological assemblages from the Malyj Rakovets region

Throughout the archaeological investigations at the main site of Malyj Rakovets IV surveys in the adjacent areas (within

1 km range) were consistently carried out with the aim of clarifying the site’s borders while searching for new sites (Fig. 5).
The work presented here concerns itself with the archaeological material recovered from prospecting survey as

well as surface collecting during the years 1995-2006. The majority of the artifacts were collected from the surface, so

the determining of its original stratigraphic location is impossible. In the process of dating the geostratigrafical and tech-

nic-typological study the technique finds the degree of preservation (leaching) products from volcanic material (andesite,

31



13 2JIEMEHTOB BOCTOYHOH dacTh Briropnar-I'yTHHCKOHM BynKaHWYeCKOW T'pAnbl sBissercs xpebder Bemmkwuit [ommec,
MIPOTSDKEHHOCTh KOTOPOTO COCTABIISIET OKOJNO 15KM, mmpuHa BapeupyeTcs B npenenax 5-10kM. B Hem BbimensioTes Tpu
BepmuHEI - Octpbrit, Tynoit u Toxcreiit Bepx (Puc. 4). Cnoxen Benukuii lllomrec mpenmymecTBeHHO TydaMmu, Ha Iore
TIEPEKPHITHIMU TOKPOBOM aH/E3WTa, B IIEHTPAIbHOM YacTH HAOIIONAIOTCS AKCTPY3HH JIMMapuToB (pronuto) (Marees
1964).

W3HauansHO B paiioHe xpebra Benukuit lllomnec Beiaensyioch ABa 3HAYMTEIbHBIX Pa3HOBO3PACTHBIX
JTUTIAPUTOBEIX MACCHBA, MO3Ke OBUIO ycTaHOBIEHO KomndecTBO 3kcTpy3uit (I'eomorust CCCP 1966; Manees 1964).
HanGosee kpynHbBIE THIApUTOBBIE MAacCHBBI cocpenoTodeHbl Ha BocToke (KomienxeBckuii MaccuB) M Ha 3amajne
(ManopakoBeuxuii MaccuB). OHM NPEACTABISAIOT COOOH CIOKHBIE 00pa30BaHUS M3 CPOCIIMXCS KyIojoB. B mpexenax
SKCTPY3UH BBIACISIOTCS PHOJIUTHI, TIEPINTHI M oO0cnauanbl. OOcHIMaH TUIOTHBIH, YEPHBIN ¢ PAKOBHCTHIM H3JIOMOM,
cozxeprkanue Bogbl - oT 0,01% mo 0,05% (Hacemkuu 1975).

Ha nanHOM sTamne n3ydeHHs CHIphEBBIE BBIXOJBI OOCHAMAHA W3BECTHBI TOJIBKO HAa TEPPUTOPHH XpeOTa
Benukuii lllonnec. Apxeosorudeckue McCiIeJOBaHUS AEMOHCTPUPYIOT, YTO NpeoOIagaoliuM MaTepraioM,
KOTOPBIil MCIIOJIB30BAJICSI OOUTATENSIMU 3TOH MECTHOCTH JUIsi M3TOTOBJICHUSI OPYAUH Tpyna, ObUl 0OCHIMAaH MECTHOTO
MIPOMCXOXKACHU - Tak Ha3biBaeMbll “Kapmarckuit oocunman No.3” (Rosania et al. 2008). B MeHb1Ieii cTeneHn UCIOb-
30BaJIMCh JIPyTHe BUJIBI CHIPBS: aHAE3UTHI, KpEMEHb, KBapLUTHI, PaJHOJISIPUTHL, TIeCYUaHUKU. BriOop MarepuaiioB Obu1 00-
YCIIOBJICH AOCTYIHOCTBIO CBHIPhS U €T0 MeTPOGU3NUECKUMH XapaKTePUCTHKAMU, BIMSIONMMHY Ha MPOLECC pacIeIICHHS.

2. UcTopust u3yyeHNs MAJIEOJUTHIECKIUX MEeCTOHAXOMKeHNH B paiioHe Masoro PakoBia
HccnenoBanust 0COOEHHOCTEH Ire0J0rn4ecKoro CTpoeH s U crielin(UKH ropHbIX nopoj xpedra Benukuii [lomec depyT

CBOE HayaJo CO BPEMEH JesITeNbHOCTH n3BecTHOro reojora B.®.Ilerpyns (Ilerpyns 1972; XKamoiina 2006), KOTOpbIii B
40-x-60-x romax XX Beka coOpai nepBbie 00pa3iibl 00CHIaHa Ha YKa3aHHON TePPUTOPHH.

C 1950-70-mu romaMu CBsI3aHO MacHITabHOE M3y4deHHe TeoMopoornueckoi cTpykrypsl Kapmarckux rop u
KapTorpadupoBaHUE TaHHBIX, YTO B 3HAYUTEIHHON CTETIEHN 00JIEerdmIo fanbHeine necienoBanus pernona (Imymko n
Kpyrnosa 1971).

B pesynprare npoBeneHHs pa3BeqouHbIX padoT 1980-x rr B okpecTHOCTSIX c.Masit PakoBerr Obls10 0OHapykeHO
HECKOJIBKO ITyHKTOB, KOTOPBIE IPOJEMOHCTPHUPOBAIN HATHYNE KAMEHHBIX apTe(hakTOB MaJeoNUTHUIECKOTO BPEMEHH, U
TOJBKO Ha MecTOoHaxoxaeHnr Maisiit Pakosen IV apredaxtsl OpiH 3a)UKCHPOBAHBI B CTPATUTPAPUIESCKOM MOTOKCHUN
(Curmuserid 1985; Cummuerit 1989; Sitlivy and Ryzhov 1992). JlansHeimue apxeonorndeckue ucciaenoBanus B 1990-
1991 romax mpoogmmuchk B.Imamunuaeim u B.Cutinuseim (Imagwmma u Cutnuseiid 1990), a ¢ 1995 mo 2014 romsr
packonku mpoBoauT C.PepkoB (PmxoB 1998; Prixor 1999; Penxos 2003).

B 2006 rony Unctutytom I'eorpadum Axanmemmu Hayk YkpamHBI OBIIM IMPOBEICHB KOMIJIEKCHBIE
cTparurpagudecKkrie UCCIeI0BaHus, O6Iaronapss KOTOphIM ObLIa MOJIy4eHa AeTajbHas CTpaTurpadudeckas KOJIOHKA
namsatHuKa (PeokoB u ap. 2009; Ryzhov 2014a; 2014b).

B pesynbpraTe MHOTOJIETHHX PACKOMOK CTOSHKKM Mainsiii PakoBer IV HakomieHo 60pmoe KOIU4eCTBO
apXEOJIOTHYECKUX MaTEepPHaJIOB, KOTOPBIE IMTO3BOJIAIOT CYIUTh O CTENEHH aKTUBHOCTH 3aCENICHUS PEerMoHa W AWHAMHUKE

Ppa3BUTHS MaT€PUAIBHON KyJIBTYpBI.

3. ApxeoJiornyecKue KoMILIeKchbl paiioHa ¢. MaJiblii PakoBeng
Ha npotsikeHuu apxeoorn4eckux HccileOBaHUNH MHOTOCIIONHON naneonuTryeckoi ctossHku Manbiii Pakosen IV Ha

MIPUJIETAIONIEH TEPPUTOPUH B pagmyce | KM MOCIeI0BaTeNbHO MPOBOAIIINCE pa3BeIOYHBIC PAOOTHI C IETBI0 BRIICHEHNS
IUTOIIAAN CTOSIHKH M TTIOMCKA HOBBIX MTOTEHIMANBHBIX MecTOHaxokaeHu# (Puc. 5).

B namHoif paboTe paccMaTpuBalOTCS KaMEHHBIE MaTepHalbl, COOpaHHBIE Ha MOBEPXHOCTH, a TaKXKe
BEISIBJIICHHBIE B mIypdax B pe3ynbrare pador 1995-2006 rr. Tak kak OOJIBIIMHCTBO HAXOMOK SBISIOTHCS MOIBEMHBIM
MaTepHaoM, ONPEACICHIE UX CTPATUrPa(UIECKOTO IOIOKEHHSI HEBO3MOXKHO. B mporiecce oTHECEHHSI HAX0I0K K
OTIPEICTICHHOMY KYJIBTYPHO-XPOHOJIIOTHYECKOMY KOMIUIEKCY HCIIOIb30Bajlach METOJUKA ONPEAEICHHUSI HO CTECIIEHU
COXPaHHOCTH IIOBEPXHOCTH U3 BYIKaHUYECKOTO CBIPbS (aHAE3NT, 0OCUINAH), YCHEIIHO MPUMEHABIIYIOCS IPU U3YUYCHUU

KaMEHHOTO WHBEHTapsi MHOTOCIIOWHON MalleouTHIecKor cTossHku Maubiii PakoBenr IV (Sitlivy and Ryzhov 1992;
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obsidian) was used. This method was successfully applied to the determining of lithic archaeological complexes of main
site Malyj Rakovets IV (Sitlivy and Ryzhov 1992; Ryzhov 2009, 2014a, 2014b). Cultural and chronological identifica-
tion of non-obsidian artifacts is quietly difficult, so the determination based on the typological criteria.
The assemblage remains in the museum storage of the Department of Archaeology and Museology of Taras
Shevchenko National University of Kiev.
3.1. Malyi Rakovets I

The locality Malyj Rakovets I is situated on the outskirts of the village Malyj Rakovets; first artifacts belong to Mouste-
rian period were collected by V.Gladilin in 1969 (Cutnuserii 1989). 11 obsidian artifacts were collected at this locality, 8
of them are dating to Neolithic cultural-chronological horizon (Complex 0), 2 artifacts belong to Late Palaeolithic (Com-
plex I). 1 obsidian core (levallois-“rokossov type”) dates to the Middle Palaeolithic (Complex II) (Fig. 6, No.1).

3.2. Malyi Rakovets IT
The locality Malyj Rakovets II is located in 0.5 km to the southwest of the village of the same name. Two obsidian flakes
and two cores belonging to the Middle Palaeolithic (Complex II) were found.

3.3. Malyi Rakovets I1I
The locality Malyj Rakovets III is situated in 250 m to the southeast of the main site Malyj Rakovets IV. Field survey
recovered 35 artifacts made on obsidian: 1 tool, 2 cores, 1 core-shaped fragment, 1 blade, 18 flakes, 12 fragments be-
longing to Upper Palaeolithic (Complex I). Two quartzite artifacts-blade and flake, belonging to the Upper Palaeolithic
(Complex I) were found (Fig.6, No.2).

3.4. Malyi Rakovets IV
The material collected during 1995-year survey was found to belong to the Middle Palaeolithic and Upper Palaeolithic
(Complex I and II). In total 31 artifacts were made on obsidian: 1 core, 2 core-shaped fragments, 8 flakes, 19 fragments
(Complex II), and 1 blade (Complex I). There is one blade fragment on quartzite.

The material collected at Malyj Rakovets IV in 1997 field season includes 30 artifacts made from obsidian: 2
tools, 3 cores, 3 blades, 10 flakes and 10 fragments belonging to Middle Palaeolithic (Complex II); 2 flakes had strongly
eroded surface, so it may belong to the Lower Palaeolithic (Complex VI). The attribution of three quartzite blades is dif-
ficult.

During the 2003 field season excavation at Malyj Rakovets IV 13 materials from the eroded and destroyed walls
of the squares were found: 8 retouched flakes and 2 fragments made from obsidian, and 3 tools made from radiolarite.
Obsidian artifacts are belonging to the Middle Palaeolithic, the attribution of radiolarite artifacts is difficult.

To sum up, the site Malyj Rakovets IV is an object for permanent archaeological excavations, so the surface
finds are regular. The general amount of the lithic artifacts that were collected from the surface are 78 pieces: 71 artifacts
made from obsidian, 3 from radiolarite and 4 from quartzite. 1 artifact belongs to the Upper Palaeolithic (Complex I), 75

artifacts - to the Middle Palaeolithic (Complex II), 2 artifacts - to the Lower Palaeolithic (Complex VI). The attribution

of radiolarite and quartzite artifacts is difficult. The predominant category of the artifacts are fragments (31 pcs) and
flakes (28 pcs), cores are presented by 4 finds, blades; 8 finds, tools; 5 finds, core-like fragments; 2 finds.

3.5. Malyi Rakovets V

The locality Malyj Rakovets V which is 500 m west of the main excavation, a fragment of a bifacial point, 4 obsidian
flakes and obsidian fragment were collected. The artifacts belonging to the Maddle Palaeolithic period (Complex II) (Fig.6,
No.3).
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PeoxoB 2009; Ryzhov 2014a; Ryzhov 2014b). KymerypHO-XpoHONIOrH4eckas aTpuOynus HeOOCHINAHOBBIX apTe(akToB,
CIJIBHO 3aTPyAHEHA; ONpEAEICHHE TPOU3BOAUTCS HA OCHOBE COOTBETCTBHS apTe(haKTOB ONPEACICHHBIM TEXHHKO-
THUITOJIOTHYECKUM XapaKTEPUCTHKAM.

Kamennas koiIeknus XpaHUTCA Ha Kadeape apXxeoloruu U My3eeBeneHHss KneBckoro HaMOHaJIbHOTO
yHuBepcuTera nMeHu Tapaca llleBuenka.

3.1. Mansrii Pakoserr 1

[TyskT cOopa mogpemMHOro Marepuana Manerii Pakosen I pacmonoxken Ha okpamHe cena Mainbiit Pakoser; nepBrie
MOABEMHBIE MaTepHalIbl U3 00CHINaHa, PEAIOIOKUTENEHO IPHHAIEKAIINE K MyCThEPCKOH 310Xe, ObIIH 00HAPYKEHBI
emé B 1969 rony B.ImammmmaeiM (Curtiusenii 1989). Ha 1aHHOM MECTOHAXOXKACHUH TAICOTHUTUICCKON HKCTICIUIIACH
yHHuBepcuTeTa Obli coOpansl 11 obcuanaHoBeIX apTedakToB. Ilo cTeneHW COXpaHHOCTH OHM OBUIM OTHECEHBI KO
BpemeHH Heonnta (0 koMIUiekc) - 8 mt, mo3gaero nanxeonuta (I kommieke) - 2 mT. OguH 00CHINAHOBHIN HYKIIEYC
(;meBamTya-«pOKOCCOBCKHID THIT) OBLT OTHECEH K cpenaeMy naneonuty (II komrutekc) (puc. 6, No.1).

3.2. Mansrii Pakoserr 11

[TyskT cObopa mogpeMHoro Marepuaixa Mamnsiii Pakoser 11, pacronoxeHsbIi B 0,5 KM I0oro-3anagHee 0OJJHOMMEHHOTO cea,
OKa3aJICsl OTHOCHTEIILHO OC/IeH HaXoIKaMH - ObIIIM 0OHapy>KeHbI 2 00CHANAHOBBIX OTILENA U 2 HyKJIeyca, IPHHAIIeKa-
mue K cpenHeMy naneonuty (11 KynbTypHO-XpOHOIOTHIECKUIT KOMITIEKC).

3.3. Maumnsiii Pakoser 1

[Iyakt cbopa mogpemMHOTO Martepuana Mansrii Pakoserr 111, pacronoxenasiid Ha 250 M Oro-BoCTOYHEe 0a30BOTO
namsaTHHKa Mansiii Pakosen IV, man 35 oOcuamaHOBEIX HaxofoK: 1 opymue, 2 Hykieyca, | HyKJIeBUIHBIH OOIOMOK,
1 mnactuny, 18 oTmenos, 12 ockonkoB, mpuHALISKAMUX K | KoMIutekcy. Takxke Obutn HaHmeHB 2 KBapIIUTOBBIX
apredakTa - OTILET ¥ IUIACTHHA, IPUHAJIeKAINe K BepxHeMy naneonuty ( I kommeke) (puc. 6, No.2).

3.4. Mecronaxoxxaenue Manbtii Pakoser IV

BazoBoe mectoHaxoxaeHne Manbrii Pakoery IV - 00BeKT MpoBeeHNS MOCTOSHHBIX apXEOJOTHICCKUX HCCICIOBAHHM,
TIPY 5TOM TOJIEMHBIH MaTepual sIBISIETCSI MOCTOSIHHOM KaTeropueil HaxooK.

B pesynbrare pa3BeqodHbsIx padoT 1995 roma Obu1 coOpaH MOABEMHBIN MaTepHal, HacuuThiBatomui 31 apredaxr, u3ro-
TOBJICHHBIH M3 0OCHIMaHa, U3 HUX - | HyKieyc, 2 HyKJIEBUIHBIX 0OJIOMKa, 8 OTIIENoB, 19 OCKOIKOB, MPHHAUICKAIINX
K nepuony cpeanero naneonuta (II xomrurekc); 1 mmactnHa nepuosa mo3aHero naneonuta (I kommieke). Takxe Obut
HalJIeH 00JIOMOK TUIaCTHHBI Ha KBapIIHTE.

B 1997 rogy nomseMHBII MaTepual, coOOpaHHBIH Ha MecToHaxoxaeHnu Maubrii Pakosen 1V, HacunTsiBan 30
apredakToB U3 odcuanaHa: 2 opyaus, 3 Hykieyca, 3 miactuabl, 10 otmenoB, 10 0CKOIKOB, MPUHAICKAIIUX K MEPUO-
ny cpenHero naneonura (II komruiekc), 2 oTmiena UMEIOT CHIIBHO BBIBETPEHHYIO TOBEPXHOCTh M MOTYT OBITH OTHECEHBI
K HwkHeMy naneonuty (VI kommiekc). OOHapyKeHbI Takke ObUIM TPHU KBapILMTOBBIX IUIACTHUHBI, aTpHOYLNsT KOTOPBIX
3aTpyJHEHa.

Bo BpeMst mpoBefeHUs pacKONOK Ha Najle0OJIUTUYECKOM MecToHaxoxaeHuu Manbiih Pakosen IVB 2003 r.
ObUT cOOpaH MOABEMHBIN MaTepual U3 pa3pylIeHHBIX 3pO3Hel CTEHOK KBaapaToB. OOmiee KOIMYECTBO COOpPaHHBIX
apreakToB cocTaBwiIo 13 MTYK, U3 HUX U3 00CHIMaHa U3TOTOBIICHO § OTIIENOB (3 C PETYIIBIO), 2 OCKOJIKA; TAKKE OBUIN
HalJieHs! 3 paanonsIpuTOBBIX apredakra. OOcuanaHoBbIe apTe(aKThl MPUHAIIIEKAT K epruony cpeanero naneonuta (11
KOMIIJIEKC), aTpUOYLIMs paliOJIIPUTOBBIX apTe(haKkTOB 3aTpyIHEHA.

OO0mee KOJIMUECTBO COOPAHHBIX C TIOBEPXHOCTH apTe(haKTOB COCTABISIET 78 IIT, U3 HUX OOCUIUAHOBBIX HAX0OOK
- 71, paanONAPHUTOBBIX - 3, KBAPUMTOBBIX - 4. 1 apTedakT NIPHUHAIIECKUT K IEPHOIY BEpXHETO IajeonauTa (komruiekc 1),
75 apredakToB - k mepuoxay cpeanero naieonnta (II kommexe), 2 apredakra MOTyT OBITH OTHECEHBI K TIEPHOAY PAaHHETO
naneonuta (VI xomrutekc). JlomuHupytomeit kareropueit apredakros sBisitoTcss ockonkd (31 mT) u otmiens! (28 mr),
HYKJICYChl HACUMTBIBAIOT 4 HAXO/IKH, IUIACTUHEI - § IIT, OpYAHS - 5 T, HyKJIEBUAHBIC OOJIOMKH - 2 HIT.

3.5. Maaqsrii Pakoser V
B paiione nynkra c6opa moabemHoro marepuaina Mansiii Pakoser V, koropoe Haxonutcs B 500 M ceBepHeit
packona,0bl MOIHAT 00JOMOK 0OCHIMAHOBOTO ABYXCTOPOHHEr0 HaKOHEYHHKa, 4 0OCHIMAaHOBBIX OTILIEIA, a TaKXkKe

00CHANAHOBBIA OCKOJIOK, IPHHAIeXKaIue K cpennemMy naieonuty (11 komruieke) (Puc. 6, No.3).

34



4. Test pits
In 2004-2006 with the aim to get additional information about the main site Malyj Rakovets IV four test pits were opened
in the surrounding area: namely test pits No.13, 14, 15, 16, 17 and 18.

Andesite fragment belonging to the Neolithic period (Complex 0), three flakes and three unclassified artifacts on
obsidian belonging to the Middle Palaeolithic (Complex II), three cores, a blade, a flake and two unclassified artifacts on
quartzite were found in the test pit No.13.

Three artifacts on radiolarite were found in test pit No.14.

Test Pit No.15 is located between the two crater twirls on the watershed. The pit lay on a flat surface in the
beech forest. Two lateral cores with roughly patched platforms (Complex IV) (Fig. 7, No.1), obsidian fragment (Complex
II), andesite flake (Complex I), quartzite retouched flake and three quartz pebbles were found.

Test Pit No.16 is located on a slope opposite pit No.15. The pit lies on a flat platform that may be atop an an-
cient crater. The amount of material found at the pit is insignificant: only one retouched quartzite flake was found. The
artifact cannot be attributed to a cultural-chronological complex.

Test Pit No.17 is located on top of Malyj Rakovets IV about 0.3 m from the 2006 year main excavation area on
a flat surface. At 0.54 and 0.58 m depth one obsidian flake and fragment (Complex II) were found; at 0.75 m depth one
obsidian flake (Complex II) and a sandstone pebble, and at depth 0.83-0.96 m two obsidian flakes (Complex IV) were
found (Fig. 7, No.2 and No.3).

Test Pit No.18 is located 500 m to the northwest of Malyj Rakovets Station on a high watershed beam. At a
depth of 0.15-0.16 m medieval pottery was discovered. At 1.13 m depth obsidian core-shaped fragment belonging to the
cultural and chronological complex IV was found. At a depth of 1.04 m obsidian fragment belonging to the cultural and

chronological complex IV was found.

Conclusions

Due to the systematical investigations of Palaeolithic site Malyj Rakovets IV during 1995-2006 field seasons the rich col-
lection of stone artifacts collected in 1 km range near the main excavation was massed. The majority of the artifacts were
collected on the surface at numerous localities-Malyj Rakovets I-V, named after the main site, and only test pits provide
us with stratified position of the artifacts. The lithic assemblage counts 127 obsidian artifacts, 8 of them belonging to the
Neolithic period (Complex 0), 38 artifacts belonging to the Upper Palaeolithic (Complex I), 79 artifacts - to the Middle
Palaeolithic (Complex II), and 2 artifacts may belong to the Lower Palaeolithic (Complex VI). The predomination of
Middle Palaeolithic lithic artifacts coincides with the general tendency at the main multilayered Palaeolithic site Malyj
Rakovets IV.

Non-obsidian artifacts are not numerous, as we may suppose, other raw materials such as andesite, flint, sand-
stone, and radiolarite were used to a lesser degree; the total amount of artifacts made from quartzite are 20 pieces, from
radiolarite - 6 pieces, from andesite - 2 pieces, from sandstone - 1 piece. The cultural chronological attribution of these
artifacts is difficult. Among the predominant forms are flakes (63 pieces), fragments (56 pcs), cores (14 pcs), blades (13
pcs), core-shaped fragments (4 pcs), tools (6 pcs).

Under the circumstances, we may say, that ongoing fieldwork conducted simultaneously with the main site ex-
cavation, has led us to conclude that the territory near the Malyj Rakovets village was occupied in the Lower Palaeolithic
with the local obsidian outcrops being actively exploited-local obsidian was common material for the majority of the ar-

tifacts that were found. The increasing of artifacts that belong to the Middle Palaeolithic indicates the active settlement of
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4.1llypds1
B 2004-2006 Tomax ¢ MeNbI0 MOTyYeHHUs JOTOTHUTEILHOW WHPOpMAIMK O MeCTOHaXokIeHnn Maibiii Pakoserr IV, Ha
Onm3nexarieil TeppuTOpUH OBLITO 3aJI0KEHO HECKONBKO mrypdo - No.13, 14, 15, 16, 17, u 18.

B pesynbrare 3aknanaku mypda No.13 ObUTO MONYyYeHO CIEAYIONUIHI apXeoNOTHYeCKHH MaTepHal: 0CKOJIOK
aHAe3WTa, IPUHAIIeKAIMUNA K HeonmuTnaeckomy nepuony (0 xomruiekc), 3 ormena u 3 HEONpPEOeNUMBIX apTedakTa
3 obcuanaHa, MpUHAISKAMKE K cpeqHemy nameonuty (I komruiekc), a Taxke 3 Hykieyca, IDIACTHHA, OTIIC U 2
HEOIpeIeTNMbIX apTedakTa Ha KBapIUTe.

B mrypde No.14 6put0 HaiineHo Tpu apredakTa U3 paguoisipuTa.

ypd No.15 pacmonaraercs Ha BOIOPa3AeIbHOM TOBEPXHOCTH MEXIY ABYMS KpaTepHUMH BOPOHKaMH. BpIIo
HalizieHo 1Ba npomonbHEIX Hykieyca (IV kommuiekc) (Puc. 7, No.1); oOcuaIuaHOBBIH OCKOJIOK, MpHHAIeKAUH Ko 11
KOMILIEKCY, aHAE3UTOBEIH oTIen (I KoMIUTeKe); KBapIUTOBBIN OTIIEI C PETYIIBIO a TAKXKe TPH TaIbKH U3 KBapIia.

ypd No.16 pacmomaraercs Ha KPyTOM CKJIOHE,CHHIKAIOMIEMCSI B IPOTHBOIIOIOXKHYIO OT mypda No.16
cTopony. TepaconomoOHas uIomaaka mypda MOKeT OBITh IIOBEPXHOCTEBIO IpeBHEro kparepa. KonmdecTBo HaliieHHOTO
MaTepuaia He3HaYHTelbHOe: Tak, Ha TryomHe 0,94 M ObL1 HaliieH KBapIIUTOBBIA OTIIEI C PETYIIBIO, KYIBTypPHO-

XPOHOJOIMYCCKYIO NPUHAAJICIKHOCTL KOTPOTO YCTAHOBUTDH HC YIACTCH.

IIypd No.17 pacmonaraercs Ha BepmuHe ropbl Mansiii Pakosern, B 0,3 M oT ocHOBHOTO packomna 2006 romga
Ha TIOYTH TOPU3OHTAILHOW MOBepXHOCTH Topbl. Ha rmybune 0,54 cm u 0,58 cM ObI0 HaiiieHO 0OCHINaHOBBIA OTIIET
U OCKOJIOK, OTHECEHHBIN K cpenHemMy naneonuty (II kommiekc); Ha mryoune 0,75 cM - otmien [I-ro kommiiekca u rajabpka
13 niecuanHuka; Ha mryoune 0,83-0,96 M - 2 0O6cuaraHoOBBIX OTIENa, MpuHaaIexanux K [V xommiekcy (Puc. 7, No.2 u
No.3).

Iypd No.18 Ha 500 m ceBepHee crannuu Mansiii PakoBelr, Ha BBICOKOM Bojopasnene Oanku. Ha riryOune
0,15-0,16 cm Obuta HalijieHa roHYapHasi KepaMHKa, M3TOTOBJIEHHAs Ha Kpyre; Ha riryoune 1,13 M Obu1 3aduKcHpOBaH
00CHIMAaHOBBIA HYKICBUAHBIN 00710MOK [V-T0 KOMITICKCa; Ha TiyOuHe 1,04 M ObLT HalifieH 0OCHAMAHOBBIA OCKOJIOK,

npuHaiexkammi k [V kommuiekcy.

BrIBOABI
bnaronaps cucteMaTHu4ecKUM HCCIEA0BAaHUAM IAJ€OJIUTUUYECKOTO MECTOHaxoxaeHus Mansiii Pakosen 1V Ha

npotsbkeHUud 1995-2006 rr ObUIO HAKOIICHO 3HAYHUTEIBHOE KOJHMYECTBO HAXOIOK, COOpPaHHBIX B paguyce 1 KM OT
0a30Boli CTOSHKH: 1 56 HAXOMOK, U3 HUX 00CHIMAHOBBIX apTe(akToB - 127 mIT, U3 KOTOPHIX 8 INT MPUHAJICIKAT K IEPUOLY
Heonuta (0 Kommekc), 38 mT - K Nepruoay Mo3aHero najieonaura (I koMIuiekc), 79 mWT OTHOCATCS K CpeHEMY HaJICONIUTy
(I xommekc), k HmxkHeMy naseosnuty (VI kommuiexe) MoryT ObITh OTHeceHb! 2 apredakra. [Ipeobianatommmu popmamMu
SIBIISIFOTCS OTLIETIBI - 63 TIT, OCKOJIKH - 56 WIT, HYKJEYCHI - 14 T, maacTuHsl - 13 mT, HyKJIeBUAHbIE 0OJOMKH - 4 1T, OpY-
nust - 6 . [Ipeobnafanue cpeHENancoIMTHYSCKIX apTe(akToB COBIAIACT C OO0l TEHACHIIHEH, PO CICKUBAOIICHCS
Ha MHOTOCJIONHOW cTosiHke Manbiii Pakoser IV. BoapmnHCTBO HaX0M0K OBLIM COOpaHBl Ha MOBEPXHOCTH
MHOTOYHCIICHHBIX MECTOHAXOKAeHMI - Mabiit Pakosery [-V, ¢ukcaius crparurpaduyueckoro moaoKeHHsT BO3MOXKHA
TOJIBKO Jisl apTe(akToB U3 MIyp¢hoB.

HeoGcunnanoBele HaXOAKU apTe(pakTOB HEMHOTOYHCICHHBI, YTO MO3BOJISICT MPEAIoIaraTb, 4To Apyrue
CBIPbEBBIE MaTePHAJIbl, TAKHE KaK aHJI€3UT, KpEMEHb, IECYaHUK U PaJUONISIPUT HCIOIb30BAINCH B MEHBIIIEH CTEIICHU: TaK,
o0I1iee KOJIMYEeCTBO KBAPIMTOBBIX apTe(akToB - 20 IIT, paJUOISPUTOBBIX - 6 IIT, aHAC3UTOBBIX - 2 MIT, MECUYAHUKOBBIX -
1 wit. KynbTypHO-XpOHOJIOTHUeCcKast aTpuOyIHs 3TUX apTe(aKkToB 3aTpyIHUTEIbHA.

Takum 06pa3om, apXxeonIornuyeckue HCCIEAOBaHUSA, KOTOPbIe MPOBOAMINCEH MapaaeIbHO ¢ PACKONKaMHU
MHOTOCJIONHOM NajeoauTuyeckoi cTossHKU Marbiil Pakosen IV mo3BossroT npemonarars, 4To TEPPUTOPUS B palloHe
c.Maunerii PakoBer| Obi1a OCBOCHA €MIE B HIDKHEM IMAJICOIHUTE, IPH ATOM aKTHBHO IIUIO UCIONIB30BAHUE MECTHBIX BBIXOIOB

06CI/IIII/IaHa, KOTOpI:IfI SABJIAJICA TJIaBHBIM CBIPBEBBIM MaTCpuaioM IJIsA OOJIBIINHCTBA O6Hapy)K€HHbIX apTe(baKTOB. VBe-

JIMYSHUE KOIMYEeCTBAa apTedakToB, MPUHAMISKAIUX K MEPUOAY CPETHETO MaeoInuTa, MAPKUPYET aKTHBHOE OCBOCHUE
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the investigated area in this period. The fieldwork confirmed a long-lasting human presence at the Malyj Rakovets region
and located new possible sites for future archaeological research.

Therefore, the Malyj Rakovets region is very promising for further archaeological studies: a detailed reconstruc-
tion of palacogeographic conditions is needed, with a specific focus on the cultural adaptation of Palaeolithic populations

and their possible migration routes.
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Fig. 1. The Carpathian mountain range.

Puc. 1. Kapnarckue ropst.

Fig 3. The Vyhorlat-Gutin volcanic ridge: 1) Collapsed
stratovolcanoes; 2) Expected stratovolcanoes; 3) Monogen-
ic stratovolcanoes; 4) Centers of eruption (modified after
Maueer 1964, Fig. 34).

Puc 3. Briropnar-I'yTuHCKHi Bynkanudeckuit xpebert:
1) Pa3pymennsie ctpatoBynkansl; 2) [Ipenmonaraemsie
cTpaToByNKaHbl; 3) MoHoreHHbIe BynkaHbl; 4) L{eHTpbI
n3BepxeHuit (mo Maneesy 1964, Puc 34).
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Fig .2. Volcanic formation in the Transcarpathian inner
deflection: 1) Volcanic rocks of the Vyhorlat-Gutin ridge
(after Glushko and Kruglova 1971, Fig. 1).

Puc .2. Bynkanndeckue oOpa3oBaHus B 3aKaprmaTcKOM
BHyTpeHHeM mporubde: 1) BynkaHnudeckue nopojbl
Briropnar-I'ytuackoro xpebta (mmo Imymko n Kpyriosa,
1971, Puc. 1).




*a  Fig .4. Volcanic eruptions of the Velykyj Sholes Ridge (after
\% Maleev 1964, Fig. 16).
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. Puc 4. Kapra neHTpoB By/IKaHHYECKHX W3BEp:KeHHH Bemnkoro
[omreca (mo ManeeBy 1964, Puc 16).

Fig. 5. Archaeological works of Palaeolithic expe-
dition of Kiev National Taras Shevchenko Univer-
sity (1995-2006).

Puc. 5. Apxeonoruueckue pabGoTs
MaJICONIUTHYECKON IKCIEULIMN YHUBEPCUTETA
nmenu Tapaca [llesuenka (1995-2006 rr).
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Fig. 6. 1) Locality Malyj Rakovets I and II cultural-chronological complex,
obsidian «rokossov-type» core; 2) Locality Malyj Rakovets 111, Complex I,
quartzite retouched flake; 3) Locality Malyj Rakovets V, bifacial point fragment,
obsidian.

Puc. 6. 1) Mectonaxoxngeaue Mansiit Pakosen I u Il kyapTypHO-
XPOHOJIOTHYECKUX KOMIIIEKCOB, OOCHUINAHOBBIH HYKJIIEYC «POKOCCOBCKOI'O
Tunay; 2) Mectonaxoxaenue Mansiif Paxosern III u I xomnnekcos,
KBapLUTOBBIN OTIIEN ¢ peTymsio; 3) MecTtoHaxoxaeHne Mainsiit Pakosen V,
(parmMeHT 00CHINAHOBOTO JIBYXCTOPOHHETO HAKOHEUHHKA.
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Fig. 7. 1) Locality Malyj Rakovets V, test pit No.15, cultural-chronological complex IV,
obsidian core; 2) Locality Malyj Rakovets V, test pit No.17, Complex 1V, obsidian flake; 3)
Test pit No.17, Complex 1V, obsidian flake.

Puc. 7. 1) Mecronaxoxaenue Manwiii Pakosenn V, mypd No.15, IV xyapTypHO-
XPOHOJOTHYECKUX KOMILIEKCOB, HyKJeyc, oocunmuan; 2) MecToHaxoxaeHne Malblid
Pakosen V, mryp¢ No.17, IV komrutekca, ormern, oocununasn; 3) llypd No.17, IV Kormpexce,
OTIIEN, OOCHIMaH.
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New Archaeological and Palaeogeographic Investigations on the Lower Pleistocene Period in

Transcarpathia

Sergeii Ryzhov, Zhanna Matviyishyna and Sergeii Karmazinenko

Abstract

The article presents the results of archaeological and paleogeographical studies at the multilayered Paleolithic site of
Malyj Rakovets IV in Transcarpathia. The lithological horizons of the Lower Pleistocene were investigated. The two pits
were excavated to provide new data on the paleoclimatic changes and the ancient populations of the Carpathian region.
The earliest soil deposits were first discovered at the Paleolithic site of Malyj Rakovets IV. Archaeological finds were

discovered in the lithological horizons Zavadivka (Mindel-Riss).

Introduction
In 2014, the Taras Shevchenko National University of Kyiv (Kyiv, Ukraine) entered into a joint cooperation agreement
with Meiji University (Tokyo, Japan), in the form of an international joint research project funded by the Meiji Universi-
ty and supported by the “International Joint Research Project” proposed by the Organization for the Strategic Coordina-
tion of Research and Intellectual Properties at Meiji University. The aim of this cooperation was to organize an archae-
ological and geological research team in order to conduct fieldwork in the Transcarpathia of Ukraine. The main purpose
of our archaeological and geographical research endeavours was to determine the stratigraphic sequence of the Lower
Pleistocene site of Malyj Rakovets I'V. The fieldwork we carried out included the following steps:

- Excavation of square H6 (Pit No.19) to a depth of 4.70 m;

- Excavation of the old Pit No.4 which is located on 15 m to the west of the main excavation areas of 2006 (Fig. 1);

- Detailed morphological description of sediments in two pits;

- Sampling of lithological layers in the lab and micromorphological analysis of soils and sediments;

-Reconnaissance fieldwork in order to find new Lower Pleistocene archaeological sites.

In the square H6 excavated in 2006 Pit No.19 (2x1 m) was found. The upper part of this square was excavat-
ed in 2006 to a depth of 1.55 m. In it we found deposits of the Upper and Middle Pleistocene with numerous obsidian
artefacts dating to the Upper and Middle Palaeolithic periods (Kapmaszunenko 2013; Martsiimmnaa Ta in. 2011, 2012;
Crenanuayk u np. 2013; Ryzhov 2014a, 2014b).

1. Pit No.19 (square N6)

1.1. Stratigraphy

The main excavation was located on a flat ground watershed 10-15 m from a gas station at an altitude of 370 m. Accord-
ing to the palacogeographical phasing carried out by M. Veklich (Bexmua u ap. 1993), pit No.19 covers the following
stratigraphic horizons: hl, vt, ud, pl, kd, dn, zv, (?), Ib (?), mr (?) (Fig. 2). In the excavation we were able to clearly distin-
guish Zavadovka within a full range of soil-pedosediment underlain by Tiligul sediments. During July the lower part of
the pit was filled with rainwater, which gave the lower layers an intense blue-grey colour. Soil-pedosediment of reddish
or yellowish-brown colour were found at a depth of 1.5 m, whereas manganese layers at a depth of 3.0-3.5 m.

Throughout the excavation of the pits we found fragments and pellets, mentioned above, as well as volcanic
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Hosbie apxeosnornyeckne u najeoreorpapuueckue MCCIeOBAHNS HHKHEI0 IUICHCTOLCHA B
3akapnarbe

Cepreii PoikoB, ’Kanna MarBunmnHa u Cepreii Kapma3nHenko

Pe3rome

B crarbe m3mararoTcs pe3yiabTaThl apXEOJIOTHYCCKHUX H HajieoreorpaguyecKkux MCCIeIOBaHUNW MHOTOCIONHON
najeonuTuyeckor crossukyd Maneiid Pakosen IV B 3akapnarse. B 2014 rony Ha cTosIHKE UCCIIEI0BAIUCDH JTUTOIOTHUECKUE
TOPU30HTHI HIJKHETO IUIeHCTOIeHa. Bpuin mocTaBieHs! 1Ba mrypda, KOTOpbIe TAFOT HOBBIC JAHHBIE O MAICOKIMMATHICCKIX
M3MCHCHHSIX U JPEBHUX oOuTaTensax peruona Kapmar. Ha mameomuTH4eckoll CTOSHKE BIIEPBBIC OBLTH OOHAPYIKCHBI
OoJiee IpeBHHE MOYBCHHBIC OTIOXKEHHS. B JTHTONOrHYECKUX TOPH30HTAX 3aBaJOBCKOTO (MUHAEIh-PUCCKOTO) BPEMEHHU

06Hapy)KCHLI aApXCOJIOrn4eCKUC HaAaXOAKH.

Beenenne
B 2014 rony KueBckuii HanmoHalbHbIH yHUBepcuTeT nMeHH Tapaca llleBuenko (r.Kue, Ykpauna) 3akatouuin
COIVIAILICHWE O COBMECTHOM COTpYyAHHUYECTBE ¢ yHHBepcuTeToM Mpiiizu (. Tokno, SnoHus) B popMe MexIyHapOIHOTO
COBMECTHOTO Hay4YHO-HCCIJIEZIOBATENBCKOTO MPOEKTa, (PUHAHCHPYEMOTO YHUBEPCUTETOM MDOIi3u M pH MOAJEPIKKE
«MexayHapoHOTO 00BETMHEHHOTO HayYHO-HCCIIEI0BaTEIbCKOTO MpoeKkTa». [IpoeKkT ObUT MpeuIoskeH opraHu3annei
10 CTPAaTErHYeCKO KOOPAMHALNY HayYHO-HUCCIIEN0BATENbCKOH U MHTEIUICKTYyaIbHOH COOCTBEHHOCTH M3 YHHBEPCUTETA
Mboiiazu. Lleas 3Tor0 cOTpyAHMYECTBA OBUIO OPraHM30BaTh apXEOJOTHUYECKYI0 M HAay4YHO-HCCIIEI0BATEIbCKYIO
re0JOTMYECKYI0 TPYIIY JUIs IPOBEACHMS MOJIEBBIX paboT B 3akaprnarckoi obmactu YkpanHbl. OCHOBHOM LIEJbIO
HaIlUX apXEoJOTHMYECKUX U Majeoreorpauueckux MccieJOBaHUH OBIIO OmpeaesieHne cTparurpaduueckon
MOCIIeI0BAaTEIbHOCTH HUKHEIUIEHCTOLIEHOBBIX OTIIOXKEHUH Ha cTosHKe Manslil Pakosen IV. B nponecce nonessix padot
ObLJIO BBIIOIHEHO CIEYIOLIee:

- ocymiectniena mypdoska kBagpara H6 (ILlypd No.19) no rmyounst 4,70 m;

- B0300HOBIeH cTapblid ypd No.4 B 15,0 M Ha 3anan ot imHHUN ocHOBHOTO packona 2006 roxa (Puc. 1);

- BBINIOJIHEHO JIETAJIbHOE MOP(]OJIOrn4ecKoe ONMcaHue MOYB U OTIOKEHUH B IBYX 11ypdax;

- otoOpano 10 00pa3IoB MOYB U OTIIOKEHHUH U B Ta0OPATOPHBIX YCIOBHSX CAENaHO MUKpoMopdoiornieckoe

onucanye MUM(OB MO MOIIPU3ALMOHHBIM MUKPOCKOIIOM.

- B pE€3yJbTaTe NOJICBBIX PA3BEAOYHBIX pa60T ObLIO HallJICHO HOBOE MECTOHAX0XKICHNE HUXKHETO IJICHCTOLICHA.

B xBanpare H6 Obi1 nocrasien mrypd (No.19) 2 x 1 m (Puc. 1). Bepxuss yacts kBaapara Oblila pacKkollaHa B
2006 romy mo niry6ounst 1,55 M. Ha To Bpemst B HeM ObUIM IPOCIICIKEHBI BEpPXHE- U CPEIHEIUICHCTOIIEHOBIE OTIOXKEHHS C
MHOTOYHCIICHHBIMH 00CHANAHOBBIMYU apTedakTaMy BepxHero u cpeqHero naneonura (Kapmasunenko 2013; Marsiimmiaa
ta in. 2011, 2012; Crenanuyk u ap. 2013; Ryzhov 2014a, 2014b).

1. lyp¢ No.19 (xBagpar H6)

1.1. Crparurpadust

ypd No.19 pacmonarancs Ha poBHO# moBepxHOCTH BomopasaenoB 10,0-15,0 M oT razopacrpeqenuTenbHOW CTaHIHH,
Ha BeIcoTe 370,0 M. B packorme corracHo cxeme naneoreorpaduueckort stamHoctd M.®.Bexnmmaa (Bekma u gp. 1993),
OBLTH BCKPBITHI CIIEAYIOMUE cTpaTurpadmaeckue ropu3oHt: hl, vt, ud, pl, kd, dn, zv, Ib (?), mr (?) (Puc. 2). B npomece
PacKOIOK HaMH OB MPOCIICKEH YETKO BBHIPAKCHHBINM 3aBaJOBCKUI KOMIUIEKC MOYB-TIEA0CCIUMEHTOB, MOACTHIIAEMbIN
THIIMTYJILCEKAMH OTJIOKCHUSIMH. B MIoJIe HIOKHSS 4acTh SMBI OBIJT 3aII0JTHEHA JI0KIEBOH BOIOM, KOTOPAst ajna B HHKHUX
CJIOSIX MHTEHCHBHO cepo-roiy0oii nBeT. IlouBa-nienoceJMMEHT KpacHOBAaTOTO WIIM XKEJITOBaTO-KOPHYHEBOTO I[BETa ObLIa
HaiieHa Ha mIyOuHE 1,5 M, B TO BpeMs Kak IPOCIOWKH MapraHena Ha riryouse 3,0-3,5 M.

ITo Bcelt Tonme mypda BcTpevaroTcss 0OJIOMKH M OKaTHIIIN BYJKaHHYECKHX 1MOpoJ (oOcuauaH, rajuryasur,
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rocks (halloysite) 10-15 cm in diameter. The presence of these fragments testifies to active sedimentation processes and
intermittent volcanic activity. The upper part of the red-brown ferrugination sediment - soil-pedosediment we referred to
as the Zavadovka stratigraphic horizon (1.5-3.5m). Sediments from the depth of 3.5-4.7 m can be treated as soil-pedosed-
iment of an older pedocomplex (Ib (?) + Mr (?)).

The stratigraphic position of these horizons can be correlated with the older deposits, but recent evidence re-

quires further research. We list here from top to bottom the horizons found.

Holocene stratigraphic horizon (hl) - 0.0-0.34 m - represented by sod soil washed away by the following genetic
horizons.
H, - 0.0-0.10 m - brownish-gray, sod, and imbued with lots of roots of grasses, lumpy, crumbly light loam, with neo-
plasms living in the underlying horizon. The transition to the next layer is gradual.
Hp - 0.10-0.34 m - brownish-yellow, stands out as a light layer, dry whitish, lumpy, crumbly silty light loam, with
neoplasms. The transition to the underlying horizon is marked by the browning colour and fuzzy frost cracks. Limited

uneven cracks in the material reach to the horizon below.

Vytachev stratigraphic horizon (vt) - 0.34-0.83 m - represented by two short profile soils.

Vt,, - 0.34-0.55 m - yellowish-brown in colour, underdeveloped brown soil, lumpy, crumbly, dusty medium loam,
with some brown colour molehills. At the top of this horizon there are broken frost cracks. The transition can be traced
by the lightening the colour.

Vt,, - 0.55-0.83 m - yellowish-brown in colour ground, variegated coloured, darker than Vytchev horizon due to a
greater amount of manganese compounds with streaks material to a depth of 20-25 cm. Darkest gleysol and in the middle
part, silty medium loamy, vaguely lumpy-nutty with films hydroxide of iron and manganese. There are a few molehills

with yellow-brown material inside. The border of soil with streaks transition gradually into a lighter colour.

Vytachev soils - short profile with signs of gleysol and ferrugination material. The poor differentiation profiles
indicate their formation in a warm and humid climate favourable to weathering. Horizon defeated top frost cracks. Most

likely these soils formed under hornbeam-beech forests.

Uday stratigraphic horizon (ud) - 0.83-0.90 m - significantly altered following the Vytachev soils. Material cold

phase, pale-brown silty light loess loam with streaks of Vytachev material from films of iron hydroxide and manganese.

Pryluky + Kaydaky stratigraphic horizons (pl + kd) - 0.90-1.40 m - Pryluky ground of yellowish-grey tint co-

lour, Kaydaky - a reddish-brown illuvial material from numerous streaks in Dnipro loess. Soils differ only in colour,
blurred boundaries between horizons and not traced between Tyasmyn loess horizon. Nevertheless, soils clearly differ in
colour and character of structure weight. Compared to Vytachev soils they are not yellow-brown, but orange and reddish
with lots of molehills.

Pryluky stratigraphic horizon (pl) - 0.9-1.10 m - greyish-brown ground, in the middle of gleyed, silty medium
loam, nutty-lumpy, poorly gley, brown, with molehills, films of manganese and iron hydroxide, to bottom lights. In the
lower part there is a well-defined denser illuvial horizon brightly coloured, of clearly nutty structure and more ferrugi-
nous silty material. It should be noted that many molehills were filled with brown material 4-6 cm in diameter. The tran-

sition to the next horizon is irregular and gradual in color (manifested in reddish shades).
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10-15 cm B gmametpe). Hammame 3THX parMeHTOB CBHIETENBCTBYET 00 aKTHUBHBIX IIpoIleccax CeINMEHTAIlUU U
TepephIBax BO BpeMeHa BYJIKaHUIECKOH aKTHBHOCTH. BepXHIOI 9acTh KpacHO-OyphIX 0KeIe3HEHHBIX OTIOKCHUH (TTOYB-
MIEIOCETUMEHTOB) MBI OTHECIIH K 3aBaJJOBCKOMY cTparurpadudaeckomy ropuzonty (1,50-3,0 m). OTiaokeHHs ¢ TITyOHHBI
3,0-4,70 M MOXXHO paccMaTpHBaTh KaK MOYBHI-IIEIOCETUMEHTHI OoJiee ApeBHUX negokomIiekcoB (1b (?) u mr (?)).

Crpaturpadudeckoe MoJ0KEHHUE ITUX HIKHUX TOPH3OHTOB MOXKET OBITH CBSI3aHO ¢ Oojee IPEBHUMU
(2011 CTOIICHOBBIMY M TUTHOIEHOBBIMHU) OcankooOpazoBanusiMu. CBepXy BHH3 B myphe MpOCIeKEHBI CICIYIOIIHNe
CTpaTurpauuecKue TOPU3OHTHL.

Tonouenosbtit crparturpadudeckuii ropuzont (hl) - 0,0-0,34 M - npexncTaBiieH CMBITOW JAEPHOBOW MOYBOIl ¢

TaKUMH T'€HEeTHYECKIMHU TOPH30HTAMHU.

H, - 0,0-0,10 M - GypyBaTo-CcepHhIii, IepHUHA, KOMKOBATBIH, pacChHITUAThIM JIETKU CyrITHHOK. Marepuan
MIPOHMU3aH OONBIIMM KOJMYECTBOM KOPHEH TPaB, C YEPBOPOMHAMH H OTJICIBHBIMHU KpOTOBHHAMHU. [lepexon mocTeneHHbIH
IO IIBETY.

H, - 0,10-0,34 M - GypyBaTo-naneBbld, MBUICBATHIH, KOMKOBATO-PACCHITYATHIA JIETKHH CYTJIMHOK, C
yepBOpOMHAMU. Beimensercs B Buae cBeTioro mpociuos. Ilepexox mo 1nBeTy W HaIWYIHIO HEYETKHMX MOPO300OMHBIX
TpemuH Oyrckoro Bpemenu. ['panuia HepoBHas. [lo TpemmHaM Marepuas MPOHUKAET B HIDKEISKAIIUNA BUTAYCBCKUAN
TOPHU30HT.

BuraueBckwmii cTparurpaduyeckuii ropu3oHT (vt) - 0,34-0,83 M - mpecTaBieH IBYMSI MAJIOMOIITHBIME [TOYBAMH.

vtb, - 0,34-0,55 M - xxenToBaro-Oypas mo mBeTy, ciabopa3Buras Oypas modBa. Marepuaa ee KOMKOBaTO-
pacchIm4aThli, NBUICBATHIN CPEJHUHA CYTIHMHOK, C OTACIbHBIMH Oyporo LBeTa KpoToBHHaMu. CBepxy pazouT
MOpPO3000IHBIMH TpEIMHAMH. [Iepexos MOCTEeHHBIHN 110 L[BETY.

vt,, - 0,55-0,83 M - sxentoBaTo-Oypast IO IBETY MOYBa, HEOJHOPOTHO OKpamieHa. TeMHee, YeM BBIIIeeKaIast
Macca BCJIEJICTBUE MHTEHCHBHON MPOIUTKU €€ COeIMHeHNAMH MapraHina. HabnrogaoTces 3aTekn OIIMHEHOTo MaTepHaa
Jo0 riryounst 20-25 cM. MaTepual ouBbl NBUIEBATHIM CPEJHUI CYTIIMHOK, KOMKOBAaTO-OPEXOBATHIN, C MICHKAMHU
OKCHJIOB M THJIPOOKCHJIOB JKeJie3a M MapraHia. FIMeroTcsi HeMHOTOUMCIIEHHBIE KPOTOBUHEI C JKEJITO-OypBIM MaTepHaIoM

3aIllOJIHCHHU . FpaHI/IIla 3aTrcyHasd, nepexon MMOCTETICHHBIH 110 LBETY.

BuTaueBckue Mo4YBbl - KOPOTKONPOQUIIBHBIE, C PU3HAKAMH OIVIMHEHHOCTH M OXeJIe3HeHMs Mmarepuana. Mx
3HAYUTEIbHAS BBIBETPEHHOCTD, BBIIIEIIOUEHHOCTh OT KapOOHATOB M IMPHUCYTCTBHE THAPOKCHUIOB M OKCHIOB JKeJe3a
1 Maprasna, CBHACTEILCTBYIOT 0 GOpPMUPOBAHHHM MX B YMEPEHHOM M BIaXXHOM KimMaTe. BeposTHee Bcero 3tu
KOpPOTKOTIPO(MIBHEIE OyphIe JECHBIE MOYBHI (POPMHUPOBATUCH ITOJ] IPabOBO-OyYKOBBIMH JIeCaMH C Y4acTHEM JIYyTOB, THe

TJIaBHBIMH HO‘{BOO6paBOBaTeHBHOFO mpoueccamMu ObLIN OTTICCHUEC, OTTIMHUBAHHUEC U OXKCJIIC3HCHUC.

Ynaiicknii crpaturpadudeckuit ropu3oHT (ud) - 0,83-0,90 M - mpencTaBieH maieBO-0ypBIM, MBIIEBATHIM

JIETKUM JECCOBUAHBIM CYINIMHKOM (MaTepI/IaJ'IOM XO0JOOAHOTIO 3Tana). 3HAaYUTEIBHO Hepepa60TaH nociaeayromum
HO‘IBOO6pa3OBaHI/IHM, C 3aTCKaMH BUTA4YCBCKOT'O0 MaTepHrajia U IMJICHKaMH OKCUI0B U THAPOKCHUAOB KEJI€3a U MapraHua.

Hpunykckuit + kalinakckuit crparurpadudeckue ropu3oHTh (pl + kd) - 0,90-1,40 M - mpunykckas moysa

C JKEJITOBATHIM OTTEHKOM, KaiilakcKas - WUIIOBHAJIBHBIM MaTepuajl KPacHOBAaTO-KOPHYHEBOTO IIBETa C 3aT€KaMU B
nHenpoBckuid €cc. I104BBI GOPMUPYIOT €IMHBIM MTETOKOMIUIEKC, © MEXJy HUMH HE HPOCIIEKHUBAETCS TICMHHCKHUN
néccoBblii ropu3oHT. [1o cpaBHEHMIO C BUTaYE€BCKUMH [T0YBAMH OHH HE JKEITO-Oypble, a C OPaH)KEBBIMU M KPACHOBATHIMU
OTTEHKaMH OKPACKH ¥ ¢ OOJIBIINM KOJIMYECTBOM KPOTOBHH.

[punynxuii crparurpaduyeckuii ropusonT (pl) - 0,90-1,10 m - cepoBaro-Oypast no 1Bery nousa. Marepuai
- TIBUIEBATHIM CPelHUN CYITIMHOK, c71ab0 OTJIECHHBIH, OPEXOBAaTO-KOMKOBATHIN, C MJIEHKAMU OKCHJIOB M THAPOKCHIOB
MapraHnoa u skenesa. OTIHHEHHBIH B cpegHeit yactu nmpoduist. K Hu3y ctaHoBHTCS Oonee cBETIBIM (MECTPO
OKpAIIIeHHBIM), TUIOTHBIM, 0XEJIe3HEeHHBIM (MJUTIOBHANBHBIA TOpH30HT). [lo BceMy mpoguiTio MOYBEI OTMEYAETCs] MHOTO
KpOTOBHH (4-6 CM B quaMeTpe), 3allOTHEHHBIX OypbIM MaTepuaioM. [lepexoll MOoCTeNeHHbIH 10 MBETY (TOSBICHUE
KpacHOBATHIX OTTEHKOB). [ paHnIIa HEpOBHAs, 3aT€UHAs.

Just mukpocTtpoenue nmouBsl (Puc. 3) xapakTepHbl MHOTOYHCIICHHBIE HAaTEKH Pa3HOTO COCTaBa M IIBETa
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With regard to the microstructure of the ground (Fig. 3), it is characterized by a large number of streaks of
different colours and composition, which is evidence of illuvial processes (lessivage). Clay balls that separated both in
plasma and around pores, grain skeleton are also very prominent. Existing small amount of humus-clay and iron-clay
balls that are characterized by a significant amount (10) 0.01-0.02 mm of iron-manganese microsites. On the individual
microsites of grinding the humus-clay and clay plasma form in a block microstructure.

This grayish-brown soil, ferruginous humus and presence of significant illuvial processes horizon with films of
manganese and iron hydroxide in the molehills may be evidence of soil from beech-hornbeam forests. The soil can be
defined as brown forest that formed in a relatively warm and humid environment, warmer than the modern climatic con-

ditions of the study area, favourable for the development of weathering.

Kaydaky stratigraphic horizon (kd) - 1.10-1.40 m - partly redesigned following the Pryluky soil and represented
by the illuvial horizon. The material is reddish-brown, silty heavy loam, nutty, with numerous streaks (40 cm comes in
the underlying Dnipro loess), alternating with lighter-coloured material from a large amount of hydroxide films of iron
and manganese. The Kaydaky stratigraphic horizon can be tentatively divided in the following genetic horizons:

He - 1.10-1.20 m - yellowish-brown, bright coloured, medium loam, downward darkens with many molehills of
yellow and red-brown colour.

Thp - 1.20-1.40 m - illuvial horizon in which the pale background material of Dnipro horizon appears with many
shades up to 20-30 cm deep with hard loam material that is sealed at the bottom. At a depth of 1.20-1.30 m there is the
largest number of films streaks and hydroxide of iron and manganese in them. In the material considerable gleyed streaks
and ferrugination are divided by nutty separation. There is a huge amount of molehills of 4-6 cm diameter, which are
filled with light-yellow, yellow and reddish-brown material. Available films and “mirror sliding” with magnesium.

The micromorphological features of the soil are similar to the Pryluky horizon of dusty plasma microstructure.
It differs from it in the greater manifestation of illuvial processes (more streaks, especially iron-clay and clay), which is
evidence of its formation in more humid climates (Fig. 4).

The Kaydaky soil is an illuvial of brown forest soils, the upper part of which is recycled powerful Pryluky soil.
In this case the Tyasmyn loess horizon is not present and so it is useful to consider the joint profile pl + kd soil (this area
is characterized by a combination of profiles). The Kaydaky brown forest soil formed in cooler conditions than those
during the Pryluky period. Compared to Pryluky the Kaydaky material is more reddish-brown, with numerous streaks,
iron hydroxide films and manganese, distinctly nutty compacted through ferrugination and absorbed material. In these
soils (Pryluky and Kaydaky periods) we have many different artefacts associated with volcanic emissions. During those
periods in this area brown forest soils formed through illimerisation. The Kaydaky soils, however, were characterized by
a clearer manifestation of illuviated horizons. Multiplicity molehills in Kaydaky soils may be secondary signs associated
with the manifestation of the following Pryluky soil. Many films of iron and manganese of hydroxide indicate excessive

moisture and expression of gleying processes.
Dnipro stratigraphic horizon (dn) - 1.30-1.50 m - appears as a thin layer and fragmented between streaks of red-
brown Kaydaky material. The material is yellowish-fawn, loess-like medium loam, fairly homogeneous, concentrated

between red and brown streaks and molehills with almost no manganese compounds. Sharp transition in colour, limited

erosion, slightly wavy.

The microstructure of an atypical Dnipro horizon (Fig. 5) has typical loess microsections where particles com-
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(cBHIETENHCTBO MPOIIECCOB MILUIIOBUUPOBAHNUS M JieccuBaXka). [IpeoOiiagaloT MIMHKUCTHIE KyTaHbI B IUIa3Me M HaTEKH
OKalIMJISTIOIINE TTOPHI U 3epHA cKeneTa. MiMeeTcst HeOONbIIoe KOMMIECTBO TyMYCOBO-IIIMHNUCTHIX U JKEIE3UCTO-INTMHUCTHIX
KyTaH wurioBuupoBaHus. Conepxurcs 3HaunTenpHoe KonmdecTBo (10) 0,01-0,02 MM xenme3ucTo-MapraHIEeBEIX
MHUKPOOpPIITEItHOB. Ha oTAenbHBIX MUKpOyJacTKax OJO0KOBOE MHKPOCTPOEHHE C TYMYCOBO-TIIMHHCTOW M TIIMHUCTOH
IUIA3MOI1 1O KpasiM OJIOKOB.

[To TakuMm mpu3HaKaMm Kak HaJU4Ue CEpOBATO-OypOro 0XKEeJIE3HEHHOTO TyMYCOBOTO, a TaK)Ke OIIMHEHHOTO,
OpEX0BAaTOro MUTIOBUATIBHOIO TOPU3OHTOB C IUIEHKAMU OKCUAOB U THAPOKCUIOB JKeJle3a, Hapsily ¢ KpOTOBUHAMU MOXHO
TOBOPHUTH O Pa3BUTUHU STHX KOPOTKONPO(DMILHBIX OYPBHIX JIECHBIX IIOYB B OyKOBO-TpaOOBBIX Jecax. [louBbl BeposTHEe
Bcero pOpMUPOBAINCH B JIOCTATOYHO TEIUIBIX M BIAXKHBIX OOCTaHOBKax (OJarompHATHBIX U Pa3BUTHS HPOIIECCOB

BBIBETPUBAHMUS), O0JI€e TEIUIBIX, YeM COBPEMEHHBIE.

Kaitmakcknii crpaturpadpudecknit ropu3ost (kd) - 1,10-1,40 m - gacTuuHO mepepaboTaH MOCIEAYIONUM
MIPUIIYKCKUM TI0YBOOOPA30BaHMSIM U TIPEICTABICH TOJIBKO FILTIOBHAIBLHBIM TOPH30HTOM. Marepuai ero - KpacHOBaTo-
OypblIif, TBIIEBATHIN TSKENBIH CYTITMHOK, OPEXOBATHIH IO CTPYKTYPE, C OOMINEM INICHOK OKCHIOB U THIIPOKCHJIOB JKeJe3a
1 Mapraiua. MHOIOYMCIIEHHBIE 3aTEKU NIPOHUKAIOT B HIDKEJIEKAIUUMN THENPOBCKUM sécc. JJoCcTaTouHO YCIOBHO MOYKHO
BBIJIETIUTH CIIEAYOLINE TeHETHIECKUE TOPH30HTHI.

He - 1,10-1,20 M - >xenTOBaTO-OypHIii, IECTPO OKpANICHHBINH, KHU3Y CTAaHOBHTCS Ooiee TeMHBIM. CpenHuit
CYIJIMHOK, C OOJIBIIIMM KOJTMYECTBOM XKEJITO- U KPACHO-OYPBhIX KPOTOBHH.

Thp - 1,20-1,40 M - UITOBUANBHBIA TOPHU30HT, B KOTOPOM Ha MajeBOM (DOHE ITHEIPOBCKOTO MaTepHhala
TIPOSIBIISIIOTCS] MHOTOYHCIIEHHBIE 3aTekH (710 20-30 cM B IIyOHMHY) ¢ OKPYIIIEHHBIME OCHOBaHUSIMH, C TSDKEIIOCYITMHUCTBIM
MarepuanoM, KOTopblil ymiaoTHseTcst kHu3y. Ha miyoune 1,20-1,30 M Habnrogaercst HanOoJIblee KOJIMYECTBO 3aTEKOB
U MJICHOK OKCHJOB M THJPOKCHIOB XKejle3a U MapraHna B HUX. B 3aTekax marepual 3HAYUTENbHO OITTMHEHHBIH U
OJKEJIE3HEHHBIH, pacmnagaeTcss Ha OpexoBaTble OTAEIbHOCTU. XapaKTepHO HaJIWYHe OOJBIIOr0 KOJINYECTBO KPOTOBUH
IuaMeTpoM 4-6 cM, 3aII0NHEHBI CBETJIO-TIAJIEBBIM, KEITO- U KPaCHOBAaTO-0ypBhIM MaTepPHAJIOM.

ITo mMukpomopdonorudaeckum npusHakaMm (Puc. 4) mo4ysa cxoxka ¢ MPUIYKCKOH, HMeeT IbUIeBAaTO-IUIa3MEHHOE
Mukpoctpoerne. OTimdaeTcst oT He€ OoNbIIeif HHTEHCHBHOCTBIO TIPOSIBICHUS MPOIECCOB MLTIOBHAPOBaHMA (OoJbIIOE
KOJIMYECTBO HATEKOB, OCOOCHHO JKENE3UCTO-TTIMHUCTHIX W TIIMHUCTHIX), YTO yKa3bIBaeT Ha GopMHupoBaHus e€ B Oosee
BITQXKHBIX KIIMMAaTHIECKNAX YCIOBHSX.

Kaifmakckas moyBa mpencTaBisgeT coO0H MILTIOBHAIBHBIA TOPU3OHT OypOH JIECHOW OMOM30JCHHON MTOYBHI.
BepxHsis 9acTh KOTOpoii MpeoOpa3oBaHa MOIIHBIM MPIIIYKCKAM MTOYBOOOpa30BaHUAM. B maHHOM ciryuae He BBIpaXeH
TACMUHCKHUH JIECCOBBIM TOPU30HT, B pe3yibTare 4ero c(opMupoBaH mnonureHeTudeckuid nmpoduias pl + kd mous.
Kaiinakckas Oypas jecHas onoa3oJIeHHas moyBa o0pa3oBaiach B yCIOBHAX Oojiee MPOXJIAJAHOTO, YeM B MPUIYKCKOE
BpeMs kiaumara. [1o cpaBHEHHUIO C MPUWIIYKCKUM KalJaKCKHH MaTepuaj KpacHOBATO-Oypbli, ¢ MHOTOYHCIEHHBIMA
3aTeKaMHU, IJIEHKaMU OKCUAOB M I'MIPOKCUAOB jKejle3a U MapraHia, ¢ BhIpa3UTEIbHONU OPEXOBAaTOCTHIO YIUIOTHEHHOIO
OKEJIe3HEHHOTO U OINIMHEHHOIro MaTrepuaina. VIMeHHO B 3TUX MOYBAX MPHIYKCKOTO U KaWJaKCKOTO BPEMEHH MHOTO
pa3nu4HbIX apTedakToB U3 0OCHIMAHOBOIO, aHJIE3UTOBOTO M I'aJUIya3MTOBOTO Marepuala, CBSI3aHHOIO C BhIOpOCaMu
BynkaHoB. Kak B mpumilykckoe, Tak U B KaiJlakckoe BpeMeHa B 3TOM paiioHe (pOpMHUPOBAINCH UINTMMEPHU30BAHHBIC
Oypsle JecHbIe TIOUBHI. B Kaiimakckoe BpeMs IOYBHI XapaKTepHU30BAINCH Oonee YeTKUM MPOSBICHUEM HILTIOBHAIBHBIX
ropu30HTOB. Hanmune KpoTOBMH B KaHZaKCKOH MOYBE MOXET OBITh BTOPUYHBIM IMPHU3HAKOM: BO3MOXKHO IOCIICTHHE
CBSI3aHBI C MPIJIYKCKUM MOYBOOOPa30BaHUSIM. BOIbIIOE KOTHYECTBO MICHOK OKCHAOB M THAPOKCHIOB JKele3a U

Maprasiia CBUICTENBCTBYET O YPE3MEPHOM YBIKHEHHHN H MIPOSIBIICHHE TIPOLIECCOB OTTICECHHS.

JInenpoBckuii crpaturpadgudeckuii ropu3oHT (dn) - 1,30-1,50 M - mposBusercss pparMeHTapHO, KaK

MaJIOMOIIHBII CIOH MEXIy 3aTeKaMH KpacHO-Oyporo kadgakckoro marepuaina. 1o nBeTy oH XenTOBaTO-TaJIEBEIH,
9TO NECCOBUIHBIM CPEIHUH CYIIMHOK, IOCTAaTOYHO OXHOPOIHBIN, COCPEIOTOUYCH B OCHOBHOM MEXIY KpacHO-OypbIMu
3aTekaMu (TIPOsIBIIICTCSA Pa3OMTOCTh Marepuasia) M B KpOTOBHHAX. B HEM IOYTH OTCYTCTBYIOT COEAMHEHHUS] MapraHia.
[Nepexon pe3kuii o 1Bety. [ pannia peskas, 3po3nOHHAsI, CITA0OBOIHHUCTAS.

Marepuan B numdax xapakTepHU3upyeTcsi IblIeBaTo-IIa3MeHHBIM MUKpocTpoerueM (Puc. 5). Umerorcs

MUKPOYYACTKHU, 1€ TUIINIHBIC JIECCOBBIC YaCTUUKHU PBIXJIO YIIAKOBAHBI 1 COPA3MEPHBI € 3¢PHAMU NICPBUIHBIX MUHEPAJIOB.

48



mensurate with grains of primary minerals. Due to significantly reworked material characterized by a significant number
of clay streaks of kolomorfic clay background on the light silty loess material from plasma microstructure. Dnipro loess

was formed by aeolian and diluvial processes during a cold climate phase on the periphery north of glaciers.

Zavadovka stratigraphic horizon (zv) - 1.50-3,0 m - features clear brownish-reddish-brown hues and presence
of a large number of fragments of halloysite etc., which sometimes make up the bulk layers horizon. Clearly volcanic
activity was accompanied by some movement of these fragments, the development of diluvial processes when red-brown
clay accumulated and housed fragments of volcanic deposits. Processes accompanied by the formation of crust in the de-
velopment of soil formation processes and weathering of volcanic material deposits, which contributed to the formation
of soil are typical of a certain type of powerful soil-pedosediment in warm-temperate (or close to subtropical) wet cli-
mate. The colour of the soil-pedosediment is likely associated not only with the soil, but also with the presence of decay
products of volcanic rock, which tend to increase the colour tone. The presence of glandular substance in a warm and
humid climate contributed to the enrichment of breed oxides and iron hydroxide.

Traditionally the Zavadovka horizon soils can be divided into 3 pedosediment reflecting the various formation
stages.

zvy - 1.50-1.70 m - yellowish-reddish-brown soil-pedosediment with shallow cracks filled with overlying loess-
like material. The profile shows no differentiation, the material is fairly homogeneous, consisting of clay, ferrugination
with a matte chips, and it is dense, with a nutty structure that includes fragments of halloysite up to 10 cm in diameter,
between which there is a fairly homogeneous mass. Many volcanic rocks are weathered and run-in.

The most common soil-micromorphological features of pedosediment zv, (Fig. 6) is the presence of rounded
separated organo-clay and iron-clay material on the background of dusty-plasma microstructure and a significant amount
of humus-clay streaks as plasma and skeleton grains around the pore.

The oil-pedosediment’s final stage Zavadovka soil zv; - yellowish, dark brown, forest origin, much ferrugina-
tion, weathered, humidity conditions, moderate heat, much warmer climate than present conditions.

ZVy, - 1.70-2,10 m - by red clay with brownish soil-pedosediment soil with clay ferrugination, red material be-
tween debris accumulation in the 4-6 cm stone material (tuffs, halloysite) among which there are artefacts related to the
activities of ancient man. Material similar to weathering crust by red soils, soil profile cannot be traced. Clay material
between the stone fragments - a product of weathering in conditions of warm (much warmer than present) moderate heat
close to the subtropical climate.

ZVip - 2,10-3,0 m - by red weathering crust, soil-pedosediment, brownish-red, becoming lighter towards the
bottom and more brownish. This thickness of volcanic rock fragments less, although their size (10-15 cm in diameter) in
the range of 2,5-3,0 m increases in weight and becomes more brownish. The weight looks like a crust material, but in this
layer man-made artefacts were found.

The microstructure of both types of Zavadovka soil-pedosediments zv,,, and zv,,, (Fig. 6) due to significant
moisture and illuvial processes, the ferruginous is characterized by continuous micro-site thin sections of mainly iron-
clay and clay sinters of kolomorfic clay plasma around the pores and grains skeleton.

Both Zavadjvkas red-coloured soils and Zavadovka-pedosediments (zv1b2, zvlbl) could have been formed in a
moderate heat close to the subtropical climate. Their colour is determined by weight rather than just soil and weathering

of volcanic rocks in a warm humid climate.
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BceneacTBue 3HaYMTENBHON MepepabOTKU MaTepualia KalJaKCKOW MOYBOH, OTMEYaeTCsl 3HAYUTEIBHOE KOJINYECTBO
TIIMHUCTBIX HAaTEKOB KOJITOMOP(HBIX TIHH Ha (oHe cBeTinoro jéccoBoro Marepuana. OmuCaHHBIC BBINIE MPHU3HAKH
SIBIISTIOTCS CBUICTEIILCTBOM (DOPMHUPOBAHHS JHEIPOBCKOTO JIECCA MO BIMSHUEM D0JIOBBIX U JICIIOBAANBHBIX IIPOIICCCOB B
XOJIOAHBIN ATAI KJIMMATa 10 repru)eprui pacrooKeHHBIX CeBEpHEE JICTHUKOB.

3aBajioBCKUH cTpaturpadudecKuii ropu3oHT (zv) - 1,50-3,0 M - oTin4aeTcs 4YeTKUMU KOPHYHEBATO-KPACHO-

OypbIMU OTTEHKaMH OKPAacKH W HaJIMYMEM B Marepuaie OOJBIIOro KOJIMYeCTBA OOJOMKOB aHIE3UTa M rajulya3uTa,
KOTOPBIE€ MHOTZIa COCTABIISIIOT OCHOBHYIO MacCy CJIO€B FOpHU30HTAa. BynkaHuueckas AesITEIbHOCTh CONPOBOXKAANACH
nepeMeleHHeM 3THX OOJIOMKOB NPH Pa3BUTHHU JEIIOBHAIBHBIX NpoleccoB. KpacHo-Oypble IIMHBI IPHU HAKOIICHUH
U IepeMEILICHUH BKJII0YaId OOJIOMKH Pa3sHOBO3PACTHBIX BYJKAaHHYECKUX OTIIONKECHHH, a MOCIEAHNE UCTIOIb30BAINCEH
JPEBHUM YEJIOBEKOM B €ro JAesTeIbHOCTHU. [Iporecchl compoBOXaaNuCh (GOpMHUpPOBAaHUEM KOPHI BHIBETPUBAHUSA
P Pa3BUTHUH IMOYBOOOPA3YIOMINX IPOIECCOB, a TBEPAbIe OOJIOMKH TaKXe MOABEPraliCch BHIBETPUBAHUA. JTO
crocoOCTBOBAIO (POPMUPOBAHUIO HE THIWIHBIX ITI0YB C ONPENEIEHHBIM NMPO(pMIEeM, a MOIIHBIX ITOYB-TIEI0CEANMEHTOB
B YCIIOBHSIX TEIUIO-yMEPEHHOTO (OIM3KOro K CyOTpONHMYECKOMY) BIAKHOTO KIMMara. l[BeT mo4B-men0CceInMeHTOB
BEPOSITHEE BCETO CBSI3aH HE TOJIBKO C MOYBOOOPA30BAHMAM, a TAKXKE C MPUCYTCTBHEM B Macce MPOAYKTOB pacmana
BYJTKaHHYECKHUX ITOPOJI, YTO YCHIIMIIO SPKOCTh OKpacku. Hamnume jkene3mucToro BEMIeCTBa B YCIOBHAX TEILIOTO U
BIIQKHOTO KJIMMaTa CII0COOCTBOBAIO 0OOTAIIEHHIO MOPOABI OKCHUAAMH U THAPOOKCHAAMH XKejle3a B (JOpMe OXPUCTHIX
BBIJIEJICHUH.

VYci10BHO B 3aBaJJOBCKOM TOPU30HTE MOXXHO BBIAEIHUTH 3 MOYBBLI-NEJOCEIMMEHTA Pa3JIUYHBIX CTaIHH
(dopMupoBaHHSI.

zv; - 1,50-1,70 M - xenToBaTO-KpacHOBATO-Oypasi MOYBa-MeI0CECIUMEHT C HETIyOOKHMH TPEHIHHAMHU,
3aIIOTHEHHBIMH BBINIEIISKAINM JIECCOBHIHBIM MarepuanoM. [Ipoduns He nuddepenimposan. Martepuan g0CTaTOYHO
OJTHOPOZICH, INIMHUCTBIN, 0)KEJIE3HEHHBIH, MIIOTHBIH, C OPEX0BaToOi cTpyKTypoil. Brirtouaer oGioMKH ramryasura u
angesura (10 10 cM B AuameTpe), yIIakOBaHHBIE B IOCTATOYHO OJHOPOIHYIO Maccy. BoJIbIIMHCTBO BYJIKaHUUECKHUX MTOPOJT
SIBIISIETCS BBIBETPEHHBIMU U OKaTaHHBIMH.

HanGonee xapakTepHbIMH MHUKPOMOP(]OIOTHUECKUMH NPHU3HAKaMHu MouBbI-nienocuMenTa zv3 (Puc. 6)
SIBIIAIOTCS: TBUIEBATO-IUIA3MEHHOE MUKPOCTPOEHHE; HAJTHUNEe OKPYIVIBIX CTSDKEHHM OpraHo-IIIMHHCTOTO U JKeJIe3HCTO-
ITIMHUCTOTO BEIIECTBA; 3HAUNUTEIFHOE KOJMYECTBO T'yMYCOBO-TJIMHUCTHIX HaTE€KOB KaK B IJa3Me, TaK U BOKPYT 3€peH
CKeJIeTa U Iop.

[TouBa-nemOCEMMEHT 3aKITIOUYUTEIBHON CTalANN 3aBaJOBCKOTO IOYBOOOPA30BaHUSA ZV; - XKEITOBATO-TEMHO-
Oypast IECHOTO IIPOUCXOXKIICHNUS, MaTepral e 3HaUNTEIbHO OXKeNIe3HEeH U BhIBeTpeH. [louBa (popmMupoBazacs BO BIAKHOM
peXnMe TETIIOYMEPEHHOTO KIIMMaTa, KOTOPBIH ObLT 3HAYUTENFHO TEIIee COBPEMEHHOTO.

ZViy - 1,70-2,10 M - KpacHOIBeTHast ¢ OypoOBaThIM OTTEHKOM ITOYBa-TIeIOCENUMEHT. MaTepuan ee TIIMHUCTBIH,
OJKEJIE3HEHHBIN CXOXHI ¢ KpaCHOIIBETHBIMU KOpaMH BRIBeTpuBaHUA. [Ipodnias moUBH HE MpOCIEKHUBaeTCA, a cama
ITIMHHUCTAsl KPACHOLIBETHAS! Macca BKII0YAaeT 0OJIOMOYHBIE CKOIUIEHHS KAMEHHOTO Marepuaina (aH[e3HTa, rajulya3nuTa -
4-6 cm B muamerpe). Cpenyt 00JIOMKOB BYJIIKAHHYIECKHX MOPOJ BCTPEUAIOTCsl apTe(aKThl, CBI3aHHbBIC C AEATEILHOCTHIO
JPEBHETO 4eoBeka. BeposTHee Bcero mMarepuai MOYBBI-TIEAOCETMMEHTA - 3TO MPOLYKT BHIBETPHBAHMS B 0OOCTAHOBKaxX
TEIIOro (3HAYUTENILHO OOJIee TEIUIOT0 YeM COBPEMEHHBIN) TeIIIOyMEPEHHOTO OJIM3KOT0 K CyOTPONNYECKOMY KIMMara.

ZVip - 2,10-3,0 M - moyBa-iemocenuMeHT (KpacHOIIBETHAS KOpa BBRIBETpHBaHUsA ?), Oypo-KpacHas MO IBETY,
KHHU3Y ocBemIsieTcs. B 9T0if Tomme (pparMeHTOB BYJIIKaHHYECKUX ITOPOJ MEHbIIE, XOTS UX KOJIM4YecTBO (quamerpoM 10-
15 cm) B mHTEpBasie 2,5-3,0 M yBenu4uBacTCs U Macca mpuodperaet Oypbie OTTEHKH OKpacku. [lepexor Kk HrKeIeKaIux
BOJIHHCTO-TOPU30HTANIBHBIM CIIOSIM YETKHUH 10 LIBETY U CIOUCTOCTH.

B MukpocTpoeHun 3aBaoBCKUX MOUB-NEA0CEAUMEHTOB ZV ,, U zV,,,; (PHc. 6) XapakTepHO HaNIM4Ke KOMIAKTHBIX
MHUKPOYYacTKOB C NPEUMYIIECTBEHHO KEJIE3UCTO-ITIMHUCTBIMHU, a TaKXXe MIMHUCTHIMH HaTEeKaMU KOJUIOMOP(HBIX
IJIMH B IUIa3Me, U 000COOJCHHUS TIOCIEAHNX BOKPYT MOP M 3€peH CKeyeTa. JTH MPU3HAKU OOBIYHO MPOSBISIOTCS MPH
NepeyBIAXKHEHUH B TEIJIOM KJIUMAaTe IIPU MPOSBICHUH MIPOIECCOB MILTIOBUMPOBAHUS U OXKEJIEe3HEHUSL.

3aBa/IOBCKUE KPACHOLIBETHBIE MOYBBI-TIEAOCEUMEHTBI (ZV,y,, ZV,y;) MODIU (DOPMHUPOBATHCS B TEIUIOYMEPESHHOM
011M3KOM K cyOTpornueckoMy Kiumare. L[BeT ux Macchl onpenesnsieTcsi, CKopee BCero He TOJIbKO I0YB000pa3oBaHHUEM, a U

BBIBETPUBAHUAM BYJIKAHUYCCKHUX IMOPOJ B YCIIOBUAX TCIIJIOTO BJIAXXHOTO KJIMMara.
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Lubnu stratigraphic horizon (Ib (?)) - 3,0-3,50 m - yellowish-brownish-reddish-brown thin (2-3 cm) horizontal
layers of tuff formations and brown clays intersected by layers of dark films and grey and black manganese indicate
formation at this depth of a saturated horizon. The presence of carbonate rocks resulted in the formation of manganese
dark grey layers. Where exactly this horizon fits in the stratigraphy is still in question. It could belong to the lower layers
of the Zavadovka horizon or they could be layers of Lubny soil-pedosediment when storms formed light-brown soils in

conditions of nearby stagnant water or groundwater lowering.

Martonosha stratigraphic horizon (mr (?)) - 3,50-4,70 m - yellowish-brown, with a bluish tinge (especially at the

bottom), significantly homogeneous in colour, but also includes large boulders 20-25 ¢cm run-tuff rocks. The abundance
of rain in the digging pit, which was filled with 0.50 m of rainwater, contributed to the manifestation of signs clayed
(bluish sinters, layers). However, the dried up field material was yellow-brown which is clearly ground-pedosediment of
the warm phase (mr?), or a weathering crust formed in a warm and humid climate.

As for all the studied sediments of the warm phases, the Martonosha soil also exhibits features of its formation
in sufficiently warm and humid conditions, as evidenced by its ferrugination (often iron-clay substance forms a rounded

clusters) and the presence of iron-clay and clay of illuvial plasma and round grains skeleton (Fig. 7).

1.2. Archaeological collections
Archaeological finds include a collection of tuff rocks - kaolinized tuff - halloysite. According to the definition of the
mineralogist from the Taras Shevchenko National University of Kyiv, A. Zinchenko, the samples are visually kaolinized
tuff probably dacitic or andesitic in composition with well visible under a binocular magnifier original feldspar grains.
The medium-acidic component of the former volcanic rock shows low, evenly spread out dark-coloured minerals and no
microscopically visible quartz. According to X-ray analysis (Department of Mineralogy, Geochemistry and petrology
of Taras Shevchenko National University of Kyiv) the tuff is composed of almost pure 7A - halloysite (kaolinite group)
with dispersed impurities of quartz (5-10%). A-trydymit (SiO,) and manganese hydroxides type psilomelane were also
present in the samples albeit in small amounts (Crenanuayx u zp. 2013).

Fifteen artefacts in total were found within the Zavdovka (VII cultural layer) horizons. The most common tool
types found were chopping tools, scrapers and flakes (Fig. 8, No.1, No.3 and Fig. 9, No.1, No. 3).

Further extensive excavations can shed light on the cultural features of the ancient inhabitants of the site of

Malyj Rakovets IV.

2. Pit No.4

2.1 Stratigraphy

The second pit (depth 1.80 m) is located on the slope of the watershed (Fig. 1 and Fig. 2). Located 20 m southwest of the
main excavation of 2006 in a forest of beech, birch, aspen, dense undergrowth and grass cover (wetlands are attested by
the fern thickets and mosses on the surface of the modern soil). The trench on a slope of about 20 ° can be seen from the
surface of modern-podzolic gley brownsoil that covers the Dnipro loess. The last of the frost comes in deep cracks the
underlying Zavadovka soil. Sod soil the aria of main excavation is changing full-profile modern soil stratigraphic interval
that overlaps with older and lower Dnipro and Zavadovka deposits. From top to bottom the following horizons were

found (Fig. 3).
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JlyOenckuit crparurpadudecknit ropu3oHT (Ib (?)) - 3,0-3,50 M - XenTOBAaTO-KOPUIHEBATO-KPACHOBATO-

Oypble ToHKHE (10 2-3 cM) FOpU30HTAIBHBIC TEPECIanBaONINECs CIOU ¢ Ty(GOBBIX 00pa3oBaHUM M OypbhIX IVIHH,
NepeMesKarolie YePHbIMHU IUIEHKaMH M CJIOSMH, IPONMTAaHHBIMU YEPHBIMH COEAMHEHUSIMH MapraHua. DTH NMPHU3HAKA
YKa3bIBaIOT Ha CYIIECTBOBAHUS Ha 3TOH NIyOMHE BOJOHACKHIIIEHHOTO Topu30oHTa. Hammune kapOOHATHBIX IOPO ITPUBEIIO
K (hOPMHPOBAHUIO TEMHO-CEPHIX MapTaHIEeBBIX cinoeB. Ctparurpadudeckas NpUHAUIEKHOCTh 3TOTO TOPU3OHTA IO
BOIIPOCOM. DTO MOTYT OBITh M CaMble HMXKHHME CJIOM 3aBaJOBCKOTO ropu3oHTa. [1o1 G0IbIIMM BOIPOCOM HX MOXHO
OTHECTH K CJIOSIM TIOYB-TI€IOCEANMEHTOB JIyOSHCKOTO BpeMeHH, Korna (opmupoBanucs Oypsie, CBETIIO-Oyphble TIOUBHI B

TIOHWIKCHUAX ITIPU OJIM3KOM 3ajieraHuu TPYHTOBBIX BOJ, WJIM HACBIIICHUS UMU MACCBI.

MapTroHomickuii cTparurpadudecknii Topu3oHT (mr (7)) - 3,50-4,70 M - KenToBaTO-OypHIA, OMHOPOTHBIN

IO IBETY, C CH30BATHIM OTTEHKOM (0COOEHHO B HYWDKHEH 4acTH). MaTepuan OIIMHEH U OXKEJIE3HEH, TaKXKe BKIIOYAeT
6oxpimne 10 20-25 cM okaTaHHBIE BaTyHBI Ty(OBEIX mopox. CKopee BCETO 3TO MOYBa-TNEeI0CEIUMEHT (MM Kopa
BBIBETpUBaHMA ?) TEIUIoro stana (mr ?), kotopasi cOpMHUPOBAIIACH B TEIJIOM U BIAXKHOM KJIMMATe.

Kak 1 1151 Bcex McciIeoBaHHBIX OTIIOKEHHH TEIUIBIX TAllOB MapTOHOIICKAs OYBA TAKXKE MPOSBISIET YEPThI
cBOoero (hOpMUPOBaHMS B JTOCTATOYHO TEIUIBIX M BIAXKHBIX YCIOBUSIX. DTO HOATBEPKAACTCS €€ OKEJIE3HEHOCTHIO (4acTo
KEJIE3UCTO-TIIMHUCTOE BEIIECTBO (OPMHUPYET OKPYIVIbIE CTSHKEHHS) M HaJMYUEM KEJIE3UCTO-ITIMHUCTBIX U IIIMHUCTBIX

KyTaH WUTIOBUMPOBAHMUS B IUIa3Me M BOKPYT 3epeH ckeneta (Puc. 7).

1.2 Apxeosnornyeckasi KOJLJIeKIUsI
Apxeosiornueckasi KOJUIEKIUSI U3 JAHHOTO mypda IpeacTaBlieHa HaxoAKaMHi U3 Ty()OBBIX MOPOA - KAOJHWHHUTA U
ramnyasuta. [lo onpenenenuro MuHepaiora KueBckoro HannoHanbpHOTO YHHBepcuTeTa nMeHu Tapaca IlleBueHko
O.H.3uHueHKO BU3yaJbHO NPEACTABICHHBIE 00Pa3Ibl SBISIOTCS KAOJIMHU3UPOBAHHBIM TY(OM, BEpOSTHEH BCEro u3
JAIMTOBOTO MJIM aHAE3UTOBOTO COCTaBa C XOPOIIO BUAMMBIMH I10J]T OMHOKYISIPHOH JIyNoW OpyCKOBHIHBIMHU 3epHaMHU
HCXOJHOTO TosieBoro mimara. O cpeqHeKUCIIoN cocTaBnsomeil ObIBIICH By IKaHUYECKOW MOPOABI CBHIETEIBCTBYET
OTCYTCTBHE MHUKPOCKOIMUYECKH BUIUMOIO KBaplia ¥ HU3KOE COJAEpKaHHE LEINKOM BBIBETPEHHBIX TEMHOOKPAIIEHHBIX
MuHepanoB. [Io naHHBIM PEHTIeHOCTPYKTYpHOTO aHanu3a (Jlabopartopust kadeapbl MHHEPaIOTuH, TEOXUMUN U
nerporpadun Kuesckoro HanmoHanbHOTO yHUBepcuTera uMeHH Tapaca llleBueHko) Ty( ciioXeH MpakTH4eCKH YHCTHIM
7A0- rayuryazuToM (Tpynna KaoJduHUTa) ¢ npuMecsMu (5-10%) nucnepcHoro kBapia. B He3HaYNTETBHBIX KOJIMYECTBAX B
obpasnax umeercs o-TpuauMut (Si0O,) ¥ THIPOKCHIBI MapraHia Tuma ncwiomenana (Cremandyk Ta iH. 2013).

B o0me#t cnoxHOCTH, B 3aBaJJIOBCKOM T'OpHU30HTE OBLIO HaljaeHo msaTHanuare apredaxros (VII kynsrypHBIT
ciioif). BoNBIIMHCTBO HAXOMOK IPEACTAaBICHBl MACCHBHBIMH PyOSIIMMH opyausiMu 1 ckpeodnamu (Puc. 8, No.1, No.3 u
Puc. 9, No.1, No.3).

[TpoBenenne nanbHEHIINX apXEOJOTHYECKUX PACKOIIOK MOTYT IIPOJIUTH CBET Ha KyJIbTypHBIE 0COOCHHOCTH

JIPEBHUX xuTesel Ha crosHke Maubiit Pakosert I'V.

2. lllypg NO.4

2.1 Crparurpadus

Bropoii myp¢d No.4 nccinenoBanusiii B 2014 roxay, rryounoii 1,80 M pacrnonaraincst Ha CKJIOHE BOAOPA3/ENoB Ha BHICOTE
295,0-300,0 m (Puc. 1. u Puc. 2). On naxomurcs B 20,0 M Ha 1oro-3anaz ot urypda No.19 B siecy, rae npouspacraror OykK,
Oepesa, OCHHA, UMEETCsI TYCTOW MOIECOK M TPABSIHOW MOKPOB (O IepeyBIa)KHEHUH CBUJIETEIBCTBYIOT ITalIOPOTHHKOBBIE
3apoCiIM M MXU Ha TIOBEPXHOCTH COBPEMEHHOW 1OuBHI). B aTOM 1mypde Ha ckioHe okoio 20° ¢ IOBEPXHOCTH BHIHO
COBPEMEHHYIO Oype3eMHO-IIOI30JIUCTYI0 OIJICCHHYIO MOuBy. [Tociequsis mepeKkphiBacT THEMPOBCKUI IECC, KOTOPHIH
MOpPO3000IHBIMHU TPEIIMHAMH TIIYOOKO 3aXOANT B HIDKEIISKAIIYIO 3aBaI0BCKYI0 TouBy. JlepHoBast nousa mmypda No.19
37Iech 3aMeIaeTCs MOIMHONPO(WILHON COBPEMEHHOH OUBOM, KOTOpast CO CTpAaTUrpadMuecKUM MepephIBOM IIEPEKPHIBACT
JPEBHUE THETPOBCKUE U HIDKENIEXKAINe 3aBaJoBCKUE OTAOKeHHs. CBepXy BHM3 MPOCIEKEHbI CIEAYIOLINEe TOPU3OHTEI
(Puc. 3).
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The Holocene stratigraphic horizon (hl) -0.0-0.80 m- of brownsoil-podzolic forest soil has been divided into
the following genetic horizons:

H,- 0.0-0.05 m - greyish light brown, lumpy, crumbly, very loose, in large quantities pierced rooted plants and
trees, silty loam with vague powder SiO2, with some molehills with light material. Gradual transition visible through
color clarification and decrease in the amount of grass roots.

Hegl - 0.05-0.30 m - greyish light brown, lighter than overlying horizon, lumpy, crumbly silty light loam, with
light powder SiO,, with some roots of grasses and trees. Available light yellowish light grey molehills diameter of 4-5
cm. Gradual transition, marked by increasing looseness and lighting material, increasing powder content of SiO,.

Ehgl - 0.30-0.40 m - light brown, lighter and more porous than the overlying sediment with lots of powder
Si02, silty light loam, powdery, granular, lumpy, visible remains of the roots of grasses and trees. Quite a light grey
and light fawn molehills of up to 10 cm in diameter. The transition of sediment layers with fine streaks is marked by the
gradual increase of density material in brownish-coloured masses.

Thegl - 0.40-0.70 m - yellowish-brown, darker towards the bottom, compacted, granular lumpy with fuzzy of
nutty separation medium to heavy loam, with the roots of plants. Also, visible were molehills 5-10 cm in diameter filled
with light-brown, brown and greyish-brown material. The border of transition is signified by the increasingly dense
material and signs of clay.

Thregl - 0.70-0.80 m - bluish-brown, gleyed, silty heavy loam, compacted, lumpy-nutty, with the roots of plants
and trees, with neoplasms, single molehills, spots of iron hydroxide and manganese. The gradual transition is signified
by the lighter color and increased looseness of the material.

Some soil features suggest a genetic differentiation of horizons with distinct eluvial and illuvial horizons.
The presence of powdered SiO2 may be indicative of some degree of podzolized processes. But the intensity of brown
colour throughout this profile and the fuzzy expression of nutty structure, saturation and fine clays ferrugination with
significant films of manganese and iron hydroxide in illuvial horizon demonstrate a significant influence on the soil from
the warm and humid conditions of the Carpathian climate. Weathering processes developed probably during the time of

soil formation. The presence of a light eluvial horizon may be associated with processes of clay surface.

Dnipro stratigraphic horizon (dn) - 0.80-1.50 m - only in the range of 0.80-0.90 m - a continuous Dnieper layer
of a loess-like material; the frost cracked it deep (1.50 m) penetrating the underlying Zavadovka crust material and
therefore making it a more sorted and less reworked Holocene soil. The Dnipro material is yellow, sometimes bluish-
yellow, the lightest in the pit, lumpy, crumbly, dusty medium loam, slightly ferruginous. This material appears in filling
molehills of modern soil. Limit of deep frost cracks, the transition to crust is clearly manifested by colour changes. All
molehills are confined to the Dnipro (or Zavadovka) material and the frost cracks. Dnipro loess-loam material formed in

the cold stage during aeolian and diluvial processes.

Zavadovka stratigraphic horizon (zv) - 0.90-1.80 m (visible) - with illuminated reddish-brown top and brown-

red bottom. The following strata were found in the column.

zvy - 0.90-1.10 m - ground-pedosediment final stage of soil, recycled material effect of solifluction processes and
divided by deep frost cracks filled with Dnipro loess. The mass of reddish-brown, heavy loam with small-medium-nutty
structure, much clayed, ferrugination, uniformly coloured, with light grey manganese films on structurally separated

faces, appearance of “sliding mirror.” Gradual transition by increasing reddish colour, uniformity and increased density
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TononeHoBrl#t crpaturpaduueckuii ropu3oHT (hl) - 0,0-0,80 M - 6Gypo3eMHO-ITO30IHCTas JIECHAS [T0YBaA CO

CIIEIYIOIINMH TeHETHYECKUMH TOPU30HTaMHU €€ TIPOGHIISL.

H, - 0,0-0,05 M - cepoBaTo-CBETIIO-OypBIii, KOMKOBATO-PACCHIMTIATHIA, OYCHD PBHIXJIBIA, C MHOTOUYNCICHHBIMH
KOpPHSIMHU TpaB M JI€PEBBEB. DTO - MBUIEBATHIN JIETKUH CYIIMHOK C MPHUCHINKOH SiO, M OTIENbHBIMH KPOTOBHHAMH,
3aIllOTHEHHBIMU CBETIIBIM MarepuasioM. [lepexos MOCTENeHHbBIH 110 OCBETIIEHHIO OKPACKH M YMEHBIICHUIO KOJTMYECTBA
KOPEIIIKOB TPaB.

Hegl - 0,05-0,30 M - cepoBaTo-CBETIIO-OypEIii, CBETIIEE BBIMIENESKAIIET0, KOMKOBATO-PACCHITIATHIN ITHLIEBATHIN
JIETKUH CYTIIMHOK, ¢ mpHCchnkoid SiO2 ¢ eIMHUYHBIMU KOpPEIIKaMU TpaB U JIepeBbeB. MMeroTces KeaToBaTo-CcBETIO-
cepble KPOTOBUHBI AuameTpoM 4-5 cM. [lepexon mocTeneHHbIH, 3aMETHBIH MO OCBETIICHHIO MaTepHalia U yBEITHICHUIO
cozxeprkanus npucknky SiO2. ['pannia 3aTeqHast, IePexo ITOCTETICHHBIH.

Ehgl - 0,30-0,40 M - cBeTno-OypHIif, CBETIICE BHIMIENEKAMEr0. MaTepran HedeTKO JHCTOBATHIN ¢ OOIBIINM
xonmugecTBOM mpuchinku Si0,. [TemeBaTHIi JIETKAN CYTIIMHOK, PACCHITYATHIH, 3epHUCTO-KOMKOBATHIH. BeTpedaroTcs
OCTaTKH KOPEIIKOB TPaB U JePEBHEB. JJOBOIBHO MHOTO CBETIIO-CEPHIX M CBETIIO-TTANIEBBIX KPOTOBUH AnameTpoM 110 10 cMm.
I'pannna menko3zareunast. [lepexon mocTeneHHbIN, 3aMETEH 10 YCHJICHHIO YIJIOTHEHHOCTH Marepuasa, MpOsSBICHUIO
OypH3HBI B OKpPacKe MacChbl.

Thegl - 0,40-0,70 M - >xenTOBaTO-OypPHIA, KHU3Y TEMHEET. YIUIOTHCHHBIH, 3¢PHUCTO-KOMKOBATHIH ¢ HEUCTKHUMU
OPEXOBaTHIMHU OTAEIBHOCTSIMH, CPEIAHHUN 10 TSHKEJIOTO CYIIMHOK, ¢ KOPHAMHU pacteHuil. Vimerorcs kporoBuHsI (5-10 cM B
JIMaMeTpe), 3al0JIHEHHBIE CBETIIO-0yphIM, OyphIM 1 cepoBaTo-OypeIM MaTepuanoM. I panuna ciabo3aredHas, epexon mo
YCWJICHHIO YINIOTHEHHOCTH U YCHIIEHHIO IIPH3HAKOB OTJIEEHOCTH.

Thpegl - 0,70-0,80 M - cu30-OypoIii, OTIICCHHBIN MBUICBATHIN TSKEIBIA CYTITMHOK. MaTepuai YIUIOTHEH,
KOMKOBAaTO-OpEXOBAThIH, C KOPHSMH TPaB U JIepeBbEB. BcTpedaloTcst 4epBOPOUHEI, OAMHOYHBIC KPOTOBHHBI U IISITHA
OKCHJIOB M THJPOKCHIOB XKene3a 1 Mapranua. [lepexon mocTeneHHsbIi M0 OCBETICHUIO OKPACKHW M YCHUIJIEHHIO CTEIEHU
PBIXJIOCTH Marepuana.

INousa nuddepeHnnpoBana Ha TEHETHUECKHE TOPU3OHTHI, C BHIPRKCHHBIMH IIOBHAIBHBIM U HILTIOBHAIBHBIM
ropuzoHTamMu. Hanmune npuceinku SiO2 MoXeT OBITh CBHIETEIBCTBOM Pa3BUTHS IPOIECCOB OMOA3ATNBAHUS.
[IposiBnenne Taknx MOp(OIOTNIECKUX NMPU3HAKOB KaK: OypH3HA OKPACKH IO BCEMY NMPOQHIIIO; HeUeTKast BRIPAXKEHHOCTh
OpEeX0BaToOil CTPYKTYPHI; HACHIIIEHHOCTh TOHKOAMCIIEPCHBIMU TTTHHAMM MAacChl; 3HAUNTENbHAsI 0)KEJIE3HEHHOCTh C
TUIEHKaMH OKCHJIOB M TUIPOKCHJIOB MapraHIia 1 KeJie3a B MIUTIOBHAIbHOM TOPH30HTE; MPOSBICHNE MPU3HAKOB JIECCUBAXKA
1 JIp. CBUJICTEJIBLCTBYIOT O ()OPMHUPOBAHUM ITOYBHI B TEIIBIX M BJIAYKHBIX YCIOBUSIX YMEPEHHOT'O 3aKapIaTCKOro KINMaTa.

HpOI.[CCCLI BBIBCTPUBAHUS BUIUMO ObLIN Pa3BUTBIMU B TCUCHUC BCECTO BPEMCHU (i)OpMI/IpOBaHI/ISI ITOYBEI.

[uenpoBckuit crparurpadudeckuii ropu3oHt (dn) - 0,80-1,50 M - tonpko B uHTepBase 0,80-0,90 M - 31O

KOMITAaKTHBIXA CIIOM THEIPOBCKOTO JIECCOBUIHOTO MaTepuana. [lo Mopo300OWHBIM TpemHaM OH IiTyooko (mo 1,50 m)
IIPOHMKAET B HIDKENEXKAIIWi 3aBaJlOBCKUI TOPU30HT. Macca jKelIToBaTo-IajeBasi, MeCTaMH CH30BaToO-IlaieBas,
KOMKOBAaTO-pacchliyarasi - 3TO HMbUIEBATHIN CPEHUN CYyIIIMHOK, ciabo oxene3HeHHbIH. UMeHHO 3TOT Marepuan
MIPOSIBIISIETCS. B 3alIOJIHGHUH KPOTOBHH COBPEMEHHOHW MouBbl. HKHAS rpaHuna ¢ riay0oKMMH MOP03000HHBIMHU
TpemuHaMu. Ilepexoa 4eTKO NMPOSBISAETCS 10 U3MEHEHHUIO OKPacKH Macchl. JIHEMPOBCKUHN JIECCOBUIHBIN CYTIIMHOK

C(bOpMPIpOBaJ'ICH B IEPEITIALINAIBHOM KIIMMATE MO BIUSHUEM MPOSABJIICHHA D0JIOBBIX U JCIIOBUAJIBHBIX MTPOLECCOB.

3aBajioBcKkuil crparurpadudyeckuit ropuzost (zv) - 0,90-1,80 M (BuaHO) - KpacHOBaTo-Oyphlil 1O 1IBETY B

BEpXHEH U Oypo-KpacHBIH B HIDKHEW YaCTH. BBIICNIIOTCS CIICAYIOIIUE TOMIITH.

zvy - 0,90-1,10 M - moYBa-meIOCENUMEHT 3aKJIIOUYUTEIBHONW cTaguu. Macca KpacHOBaTto-Oypas,
TSKEJNOCYTJIMHUCTAs, C MEJKO- U CPEeHEOPEXOBATON CTPYKTYypol. 3HAUUTEIbHO OTJIMHEHHas, OXKeJIe3HEeHHas,
HEOJHOPOJHO OKpallleHa, CO CBETJIO-CEPhIMU MapraHLEBbIMU INIEHKAMH MO TPAaHSIM CTPYKTYPHBIX OTAEIbHOCTEH.
Marepuan 3HaYUTEIBHO MepepaboTaH MojJ MeHCTBHEM COMUQIIOKIIHOHHBIX MPOLECCOB U Pa30UT TITyO0OKHMU
MOPO03000HHBIMU TPEIIMHAMU, 3aMO0JHEHHBIMH JHENPOBCKUM J€ccoM. Ilepexos mocTeneHHsplil, 10 yCUICHUIO

KpaCHOBATBIX OTTCHKOB OKPACKU, Ooublei OJHOPOAHOCTH U yHHOTHéHHOCTI/I.
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material of weakness, and lack of cracks.

ZVyp, - 1.10-1.50 m - red-brown or brownish-red in colour ground-pedosediment, some crust. Red shades of colour
enhanced to bottom. Monolithic material - brownish-red clay track, plate-nutty structure with strong structural
separation. Weight and much clay with ferrugination, indicating the formation conditions were of a moderately warm
humid close to subtropical climate. Available in many black manganese films, manganese of hydroxide, which gives
the material an even greyish tint colour. Many fragments of volcanic rocks (diameter 5-7 ¢cm), as a result of volcanic
activities - debris and boulders of tuff kaolinite; however a much less than typical amount for the main area of
excavation has been found in this ground-pedosediments.

ZVy,, - 1.50-1.80 m - red-brown or brown-red soil-crust pedosediment intensively painted in shades of ochre-
brown colour. Due to ferrugination the material is dense, pseudosandy, with plenty of spots of “mirror sliding” and

bobovines of manganese hydroxide.

Zavadovkas soil-pedosediments of crust have different red-brown and brownish-red shades of colour, much
clayed, ferrugination, with various separated forms of manganese. All these signs are associated with the intensive
development of weathering rock mass refill due to volcanic activity, weathering and diluvial processes.

The formation of red-coloured soil in the Zavadovka period (warm and humid climate close to subtropical) led
to the formation of soil-pedosediments with ferrugination that were comfortable enough to populate the area of ancient
human groups. The mineral composition provided grassy vegetation and forest nutrients, which in turn contributed to
the forestation area and ensured human groups with a variety of geo-and bio-resources. Strong winds and snow cover
would have limited the settling of ancient human populations in the area, but it would have been used extensively during

the summer and autumn harvesting berries and mushrooms, and hunting native animals.

2.2. Archaeological collection
Artefacts were found at a depth of 1.60-1.80 m within the Zavadovka horizon. Just as in the square excavated in 2006
(sq.H6) findings presented by kaolinized tuff. Only one specimen was a fragment from an obsidian core. Kaolinized tuff

dominates the assemblage with massive simple scrapers (Fig. 8, No.2 and Fig. 9, No.2).

Conclusions
Having conducted a joint archaeological and geographic project we presented our preliminary results in this paper
which are summarized as follows.

Stone artefacts were found in the pits No.19 (square N6) and No.4 at a depth of 1.80-2.10 m in Zavadivka
soil-pedosediment (zv,,,, zv,,,). At the time these deposits were forming the climatic conditions were wet and much
warmer than today (warm-temperate to subtropical climate). During this time the area was covered by forest with a
predominance of deciduous and coniferous trees.

The stone tools recovered were made from local tuff (halloysite); only one artifact was made on obsidian
(core-like artifact from Pit No.4). At this stage of archaeological research the small amount of stone artefacts does
not allow us to draw any meaningful conclusions about the cultural and chronological background at the Palae-
olthic site of Malyj Rakovets IV during the Lower Pleistocene. We can, however, confirm that this area has long

been an attractive and suitable environment for human habitation.
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ZVyp, - 1,10-1,50 M - xpacHO-Oypas miau Oypo-KpacHas MO LBETY ITOYBA-TIIEIO0CEAUMEHT, YaCTh KOPHI
BEIBeTpHBaHUA. KpacHBIC OTTEHKH OKpacKH YCHIMBAIOTCS K HU3Y. Marepuas MOHOJIHTHBIN, TNIMHUCTHIH, C IIACTHHYATO-
OpeXOBaTO CTPYKTypoi. Macca 3HAYMTENHHO OITIMHEHA M OXKEeJIe3HEHA, YTO CBHIETENBECTBYET O (POPMHUPOBAHHUH €€ B
YMEpPEHHO TEIIOM BJIKHOM OJIM3KOM K CyOTpomnu4eckomy Kinnmare. IMeTcss MHOTOUHCIICHHbIE YepHbIe MapraHIeBbIe
IUICHKHU, TPUMa3ku, 00OOBHHBI OKCHUAOB M TMIPOKCHIIOB MapraHiia, 4To IPHUAaeT Macce CepoBaThlii OTTEHOK. MHOTO
00JIOMKOB TIOpOJ (AMaMETpPOM 5-7 CM) - MPOAYKTOB BYJIKaHHUYECKOUW AeaTenbHOCTH. OOIOMKOB TypOB (aHIE3UT,
TaJITya3uT) BCTPEUYECHO MEHBIIE, YeM ATO ObLIO XapakTepHo ais mypda No.19.

zZVy,, - 1,50-1,80 M - kpacHO-Oypas uiam Oypo-KpacHas O4Ba-TeJOCEANMEHT KOPBI BEIBETPUBAHUS, HHTCHCUBHO
HpoKpalieHa B Oypo-0XpHCThIE OTTEHKH OKpacku. Okelle3HEHHbIH MaTepuall IJIOTHBIHN, IICeBI00IeCUYaHeH, C OONBIINM

KOJIMYCCTBOM IIATCH, ITPUMA30K, 6000BHUH OKCHUOB U THAPOKCUIAOB MapraHiia.

3aBaJJOBCKUIl MMOYBBI-IIEAOCEAUMEHTHI OTIIMYAIOTCS KPAaCHO-OypbIMU U OypO-KPacCHBIMH OTTEHKAMHU OKPACKH.
OHM 3HAYUTEIHHO OIVIMHEHBI, OXKEJIE3HEHBI, ¢ pa3HooOpasueM GopM obocobieHnii coequueHnii Mapranua. [1ogo0HbIe
MIPU3HAKU CBSI3aHBI C MHTEHCUBHBIM Pa3BUTUEM MPOLECCOB BHIBETPUBAHUS (IIPU MOMNOTHEHHH MacChl BYJIKaHHUECKUMU
MIOPOAAMH) U Pa3BUTHS AETIOBUAIBHBIX IPOLIECCOB.

[pouecc popmupoBaHUs KPaCHOIBETHBIX TOJIII 3aBaJOBCKOTO BPEMEHH MPUBEI K 00pa30BaHUIO OXKETIE3HEHHBIX
I0YB-TIe0CceMMEeHTOB. Kitmmar ObUT TemIbIid M BiIaHBIN (ONMM3KHH K CyOTPOIIMYECKOMY), @ YCIOBUS OBUIM JIOCTaTOYHO
KOMGOPTHBIC ISl 3aCEJICHHUS] TOW MECTHOCTH JPEBHHUM UYEJIOBEKOM. borarcTBo MHHEpaiIbHOTO COCTaBa IOPOJ
o0ecrneunBalo TPaBIHYIO | JIECHYIO PACTUTEIbHOCTh MUTATEIbHBIMU BEIIECTBAMH. DTO B CBOIO OUEpeIb CIIOCOOCTBOBAIO
3aJIECCHUIO TEPPUTOPUH U CO3/1aBasio 0e31e(PUIINTHOCTh CTPOUTENBHBIX MaTePHAIOB JUIS Pa3MELICHHUS MOCTOSHHBIX 1
BPEMEHHBIX CTOSTHOK. CHIIbHBIE BETPBI, CHEXKHBIM TOKPOB OTPAHUYMBAIINA BO3MOKHOCTH PACCEICHHUS APEBHETO YEIOBEKA,
HO 3Ta TEPPUTOPHS MOIIA MHTEHCHBHO HMCIONB30BaThCS B JETHE-OCEHHEE BpeMs Al cOopa Arof u rpuOoB, OXOTH HA

MECTHBIX )KHBOTHBIX, 3aTOTOBOK CTpOIMAaTepHaioB, OBLTH MPUPOIHBIM 3AIMUTHEIM PyOeKOM.

2.2 ApxeoJioruueckasi KOJUIeKIHs
ApredaxTs! 6buTH HaiizieHsI Ha TiryouHe 1,60-1,80 M B 3aBamoBCKOM Tropm30HTE. Tak ke Kak u B mypde No.19 Haxonkn
MIPEJICTaBICHbI KAOJUHOBEIM Ty(hoM (ramurya3utom). JInumb ogHa Haxonka Oblia MpencTaBieHa HYKIEBUIHBIM 00JIOMKOM

u3 obcuauana. Cpeay HaXOAOK IMPeodIaaloT MacCUBHBIE MPOAOIBHEIE ckpebia - 2 mT. (Puc. 8: 2 u Puc. 9: 2).

BrIBOABI
IIpoBenicHHBIE COBMECTHBIE apXEOJIOTHIECKUE U TeorpaduuecKkre UCcCaeI0OBaHNs TIO3BOJIMIIH MTOyYUTh MIPEIBAPUTENbHbIC
Pe3yaBTaThI U CIIENATh CIEAYIONINE 3aKITIOYCHHUS.

Kamennsie Haxonku ObUTH 3adukcupoBassl B mypdax No.19 (xBagpar H6) u No.4 Ha mrybune 1,80-2,10 M B
3aBaJIOBCKUX MOYBAX-TEIOCENUMEHTAX - ZVy,; ZV - 1IpH POPMHUPOBAHUY ITUX OTIIOKEHUH yCIOBUS OBLIM BIOKHBIMH U
3HAYUTEIHHO TEIJIEe COBPEMEHHBIX (TETIOYMEPEHHBINH OMU3KUN K CyOTponrueckoMy KinMar). GakTudecku BeCh Mepro]
BPEMEHHU 3Ta TEPPUTOPpHUS ObllIa 3alleCeHa C FOCIOACTBOM IMIMPOKOIUCTBEHHBIX U B 3HAYUTENHHONU CTEMEHU XBOMHBIX
TIOPO/I.

ApXeoMornYecKre HaXOJKH M3TOTOBIICHBI U3 MECTHOTO Ty(da (rajrya3uTa), IIOTHBIC MPOCIOWKU KOTOPOTO
MOJICTHIIAIOT OOJiee PHIXJIbIC BBIMICIEKAIINE TOYBCHHBIC TOPU30HTHL. TONBKO ONUH apTedaKkT U3rOTOBJICH U3 00CHIUaHA
(HyKiIeBUAHBIH 00510MOK, 1Iyp®d No.4). Ha mraHHOM 3Tamne apXeolornuecKuX UCCIeJOBAaHIA MaTOYHCIICHHOCTh KAMEHHOM
KOJUJICKIIMH HE MO3BOJSET CAENaTh 3aKIIOUEHUS O KyJIbTYPHO-XPOHOJIOTHYECKON Crenu(UKe OOUTATENIe HIKHETO
mieiictoneHa crosuku Mansiii Pakosen IV. HecmoTpst Ha 3T0, MBI MOXXKEM NOATBEPAUTDH, UTO 3Ta TEPPUTOPHUS Ha

MPOTAKEHHUH JOJTOTO BPpEMCHHU ObLIa HpHBHCKaTGJ'ILHOﬁ u KOM(I)OpTHOfI JJIA 3aCCIICHUS.
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Fig. 1. Malyj Rakovets IV, 2014. The location plan of pits No.4 and No.19 within the limits the previous excavations.
[ : squares 2 x 2 m.

Puc. 1. Mansiii Paxoser 1V, 2014. ITnan pasmemenne mypdos No.19 u No.4 B npenenax packonox.
[ : xBampaTsr 2 x 2 M.
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Fig. 2. Malyj Rakovets IV, 2014. Sketch and smears of natural material of the Pleastocene deposits of the
pits. I : pit No.19 (square H6) and II : pit No.4; a : field sketch; b : sticks of natural material. +—=) :

findings by tuff (halloysite).

Puc. 2. Mansiif Pakosen 1V, 2014. 3apucoBku u NpUMa3Ky IPUPOTHOTO MaTepHaia MIeHCTONEHOBBIX
omiokennit mypdos. I : mrypd No.19 (kBagpar H6) u 11 : mrypd No.4; a : moseBast 3aprcoBKa, b : IpuMasKu

MIPUPOIHOTO MaTepuaja. +— 4| . HaXOOKH ¢ Ty(da (rajutyasuTa).
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plasma and around the
skeleton grain, iron-manganese microortshtein; ¢, d : clay cutans; e, f : iron-clay cutans ilyuviirovation in plasma,
arounded pores and skeleton grains; g, h : cleave of block microstructure (a, ¢, e, g : nic. ||; b, d, f, h : nic. +;
magnification 100).

Puc. 3. Mausiit Pakoser IV. MukpocTpoeHue NprilyKCKOH ITOYBBL. a, b : T'yMyCOBO-IJIMHUCTBIE HATEKH B IJIa3Me U
BOKPYT 3epeH CKeJIeTa, )KeJIe3UCTO-MapraHIeBblii MUKPOOPIITEHH; ¢, d : NIMHUCTHIE KyTaHbl; €, f : xene3ucro-
IIMHHUCTHIE KyTaHbI WIIIOBHMPOBAHUS B IIJIa3ME U BOKPYT 3€PEH CKeleTa u 1op; g, h : 01okoBoe MUKpocTpoeHue (a, ¢, €,
g HUK. ||; b, d, f, h : HuUK. +; yBemuaenue 100).

Fig. 4. Malyj Rakovets IV. Microstructure of Kaydaky soil. a, b : iron-clay cutans of collomorphic clays; c, d :
iron-manganese microortshtein, separation of humic-clay material, dusty-plasma microstructure; e, f: clay cutan of
ilyuviation; g, h : humus-clay in cutan of collomorphic clays plasma and around the skeleton, grain and long
iron-manganese microortshtein (a, ¢, e, g : nic. ||; b, d, f, h : nic. +; magnification 100).

Puc. 4. Mansrit Paxoert IV. MukpocTpoeHue kaiiiakCKoii OUBHL. a, b : xKeJIe3UCTO-TIINHICTHIC HATEKHN
KOJUTOMOP(HBIX TIINH; C, d : XKeJIe3UCTO-MapraHIeBblii MUKPOOPIITEHH, 000CO0JICHNE TYMYCOBO-TIIMHACTOTO
BEIIIECTBA, MBUICBATO-TUIA3MEHHOE MUKPOCTPOCHHE; €, f : IIMHICThIC KyTaHbl HILUTIOBUUPOBAHUS; g, h : TyMycoBo-
TJIMHUCTBIC HATEKU KOJUTOMOP(MHBIX [VIMH B IJIa3ME U BOKPYT 3€PEH CKEJIeTa U MOp, KEIe3UCTO-MapTraHIIeBhIi
MHKpOOpILTEHH (a, ¢, e, g : HUK. ||; b, d, f, h : Huk. +; yBennuenue 100).

O, % s

Fig. 5. Malyj Rakovets IV. Microstructure of Dnieper material. a, b : proportionality of the loess (mostly clay)
particles with grains of primary minerals, humus-clay cutan of collomorphic clays; ¢, d : cutans of collomorphic
clays in the light loess material (a, ¢ : nic. ||; b, d : nic. +; magnification 100).

Puc. 5. Mansrit Paxoert IV. MukpocTpoeHre THEIPOBCKOTO MaTepHana. a, b : COpa3MepHOCTb JIECCOBBIX
(IpenMyIeCTBEHHO NIMHAUCTHIX ) YACTHYEK C 36pHAMH ITEPBUYHBIX MUHEPAJTIOB, TYMYyCOBO-IIMHHUCTbHIC HATEKN
KOJUTOMO(HBIX TIINH; C, d : INIMHUCTBIE HATEKH KOJUIOMOP(]HBIX NIMH Ha (POHE CBETIIOTO JIECCOBOTO MaTepHaa (a, ¢ :
HUK. ||; b, d : HuK. +; yBenuuenue 100).
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Fig. 6. Malyj Rakovets IV. Microstructure of Zavadivka soils. zv;; a, b : rounded concretions of organo-clay and iron-
clay material, dusty-plasma microstructure; c, d : humus-clay cutans of collomorphic clays. zv,,; e, f : solid iron-clay
cutans with the inclusion of the skeleton grain; g, h : iron-clay cutans. zv,,;; i, j : clay and iron-clay cutans of collo-
morphic clays in plasma and arounding skeleton grains; k, 1 : clay cutans of the collomorphic clays in plasma and in
the pores; (a, ¢, e, g, 1, k : nic. ||; b, d, f, h, j, 1 : nic. +; magnification 100).

Puc. 6. Mansrit Pakoert IV. MukpocTpoeHre 3aBaOBCKUX ITOYB. ZV3; @, b : OKPYIVIBIC CTSHKEHUS OPTraHO-TIIMHHACTOTO
1 KEJIE3NCTO-TIIMHACTOTO BEIIECTBA, MBIIEBATO-TNIa3MEHHOE MUKPOCTPOEHHE; ¢, d : T'yMyCOBO-TJIMHUCTBIC HATCKH
KOJUTOMOP(HBIX IIMH. ZVy,,; €, f : CIUIOIIHBIE JKeNe3UCTO-IIIMHUCThIE HaTEeKH C BKJIIOYEHUEM 3€peH cKeiera; g, h
1 JKENE3UCTO-IIIMHUCTBIE KYTaHbl. ZV,y;; 1, ] : INIMHUCTBIC U JKEJIE3UCTO-TIIMHUCThIE HATEKU KOJUIOMOP(HBIX IIMH B
Tu1a3Me U BOKpYT 3epeH ckenera; k, 1 : mIMHUCThIe KyTaHbl KOJUIOMOP(]HBIX IVIMH B IJIa3Me M BOKPYT Iop; (a, ¢, e, g, 1,
k:muk. |; b, d, f, h, j, | : HUK. +; yBemuuenue 100).

0" 0O A0 .
Fig. 7. Malyj Rakovets IV. Microstructure of Marthonosha (?) soil. a, b : iron-clay cutans; c, d : iron-clay cutans of

ilyuviation; e, f : concretions rounded with iron-clay material and clay cutan in plasma and skeleton rounded grains; g,
h: clay cutan (a, c, e, g : nic. ||; b, d, f, h : nic. +; magnification 100).

Puc. 7. Mansiii PakoBerr IV. MUKpPOCTpOCHHE MapTOHOMICKOH (?) MOYBHL. &, b : KeIe3uCTO-IIIMHUCThIC HATEeKH; ¢, d
: KEJIEe3UCTO-IIIMHUCTHIE KyTaHbl WITIOBUUPOBAHNUS; €, | OKpyIIbIe CTSKECHUS KEJIE3UCTO-TIIMHNCTOTO BELIECTBA U
IJIMHUCTHIC HATCKH B IIa3Me W BOKPYT 3€peH CKeleTa; g, h : mmHucThIe KyTaHH (a, ¢, €, g : HUK. ||; b, d, f, h : HEK. +;
yBeaudenue 100).
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Fig. 8. Malyj Rakovets IV. 1, 3 : finds from the pit No.19, depth of 1.85-2.10 m (halloysite); 2 : finds from the pit
No.4, depth of 1.80 m (halloysite).

Puc. 8. Maunsrit Paxosen V. 1, 3 : maxonku i3 mypda No.19, nryouna 1,85-2,10 m (rayuryasut); 2 : HaxoaKa M3
urypda No.4, mryouna 1,80 m (ramryaswur).
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Fig.9. Malyj Rakovets IV. Photos stone artifacts from the pits No.4, No.19. 1, 3 - finds from the pit No.19,
depth of 1.85-2.10 m (halloysite); 2 - finds from the pit No.4, depth of 1.80 m (halloysite).

Puc.9. Maneiii Pakosen [V. dortorpadun kamennsix apredakroB u3 mypdos No.4, No.19. 1, 3 : Haxonku i3
mypda No.19, mmybuna 1,85-2,10 M (ramtyas3ur); 2 : Haxonaka u3 mypda No.4, mmyouna 1,80 M (ramryasur).
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Velykyj Sholes : Preliminary Results on a New Site of the Lower Palaeolithic in
Transcarpathia, Ukraine

Sergeii Ryzhov and Sergeii Karmazinenko

Abstract

Stone implements and samples were collected during the archaeological and geological research on the multilayer Pa-
laeolithic site of Malyj Rakovets IV in 2014. The state of preservation of the finds is directly related to volcanic activity:
the negatives on the flaked surfaces were covered with tuff breccia and pyroclastic material. The stone tool assemblage
includes pebble tools made of sandstone and various other volcanic rocks. There are also unifacial and bifacial choppers,
hammerstones, scrapers, core-like tools, and cleavers. Cores and flakes are absent. The new site of Velykyj Sholes pro-

vides substantial evidence of the early settlement of the Ukrainian Carpathians.

Introduction
The site of Velykyj Sholes was found in July 2014 during geological and archaeological work on the multilayered Palae-

olithic site of Malyj Rakovets IV. The location was revealed towards the completion of our work there in the last day of
fieldwork, as is very often the case in archaeology. The location was investigated only briefly at the time.

During archaeological investigations at Malyj Rakovets IV in previous years, no artifacts were found in the
abandoned tuff quarry north of Malyj Rakovets IV (1.5 km) (Fig. 1). It is likely that in recent years (2006-2014) a rather

considerable erosive denudation of the slope occurred causing the displacement of artifacts to the modern surface.

1. Topographical and stratigraphical supervision

The tuff quarry is located in the southern part of the Velykyj Rakovets village (Fig. 1). The northwest part of one of the
hills of the ridge at the Velykyj Sholes tuff quarry was destroyed. Topographically this is a very advantageous location
with direct visibility over the hilltops Tupyj, Kytytsya, Gostryj, and Tovstyj.

The height of this hill is 300 masl. and its lower part is partially destroyed. The upper part has an erosional slope
to the West (Fig. 2). Parallel to this slope runs a mountain stream.

At an altitude of 270-280 masl we found long ancient fluvial sediments deposited on basement tuffs. The fluvial
sediments were also deposited in the middle and lower part of the hill (Fig. 2). The lower part consisted of gravel (terrig-
enous?) material (< 2.0 m). The middle part of the fluvial deposits consisted of volcanogenic fragments and pebble mate-
rial (sandstone) covered by a layer of pyroclastic materials (0.20-0.40 m), which was in turn blocked by diluvial deposits.

The majority of the archaeological material collected from the surface came from the middle part of the fluvial
deposits. One of the artifacts was found directly in a layer with pyroclastic material (hammerstone). It is quite possible
that most of the chipped stone assemblage came from this layer. This is evidenced by soldered particles of volcanic ash

and pyroclastic material on the surface of most the artifacts (85%).

2. Archaeological collection at the site Velykyj Sholes

The artefacts were collected on a limited subhorizontal natural platform (20-30 sq.m). Archaeological material was found
on a gravel and pebble surface of the middle part of the hill (272 masl) (Fig. 2, 3). The chipped stone assemblage in-
cludes 24 tools made of volcanic rocks 13 (rhyolite, tuff lava) and 11 sandstone pebbles (Tab.1).
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Benuxknii lloanec-HoBoe MecTOHAX0KIeHHEe HU/KHEIr0 NaJjieoJura B 3akapnarbe (YKpanHa)
(IlpexBapurtenbHbIE Pe3yJbTaThI)

Cepreii Poikos u Cepreii Kapmasunenko

Pesrome

B 2014 rony B mpouecce reoJIorTH4E€CKUX U apXeOoJIOTHYECKHUX MOJEBBIX HCCIENOBAaHUM HAa MHOTOCIOMHOMN
maJeoIuTHIecKoi crosHke Maubrii Pakosenr [V B Ommkaiimeii okpyre, Ha TOBEpXHOCTH, OBUTH cOOpaHBl KaMEHHBIC
Marepualbl HUKHero najieonutra. CoXpaHHOCTh MaTepualla CBsi3aHa C BYJIKAaHUYECKOW nesTeapbHOCTblo. Herarusel
CKOJIOB HaXOJIOK MOKPHBITH TypoOpekuned U MUPOKIACTHICCKIM MaTepuaioM. KaMeHHbBII HHBEHTAph BKIOYACT
rajeyHble OpyAUsl U3TOTOBJIEHHBIE U3 MECUaHUKA U Pa3IMUHBIX BYJKaHUYECKUX MOPOA. B KOIEKIUU NPUCYTCTBYIOT
OJTHOCTOPOHHUE U JBYCTOPOHHHUE YOMMIEphl, OTOONHUKHU, ckpebiia, HyKIeBUAHBIE OpyAus, KIUBEPbl. OTXOAbI
Npou3BoJcTBa OTCYTCTBYIOT. HoBOe MecToHaxoxaenue Benukuii [llomnec ABnsercs eme oJHUM MOATBEPKIAECHUEM
JIOCTaTOYHO PaHHETO 3acelieHus TeppUTopun YkpanHckux Kapnar.

BBenenue
Mectonaxoxnenue Benukuit [lonnec 66110 oTKpBIiTO B Hiosie 2014 rona Bo BpeMs TeoapXxeoJoruyeckux padboT
Ha MHOTOCJIOWHOH maneonuTHdeckoil crosuke Manbrit Pakosern I'V. Kak oueHs yacTo ObIBaeT B apXEcOJIOTHH,
MECTOHAXOXJeHHe ObUT0 0OHApYKEHO BO BpEeMs 3aBEpIICHHs paboOT Ha CTOSHKE - MOCIETHUHA eHb MpeObIBaHUS B
mosieBoM Jarepe. COOTBETCTBEHHO, 0030p MECTOHAXOKICHNE OCYIIECTBISIICS B TEICHHE KOPOTKOTO OTPe3Ka BPEMEHH.
AptedakTsl ObUTH HaliIeHBI B OBIBIIEM Kaphepe 1o 1oosrde Tyda (1,5 kM k ceBepy oT cTossHkA Mautbrii Pakosery
IV) (Puc. 1). B mpegsiaymue romel, BO BpeMs apxeosorudeckux padot Ha Manom Pakosie IV, 3ToT kapbep oOciienoBa,
HO apTedakToB 0OHapyx)eHo He 0puT0. CKopee BCero, 3a MOCIEeTHIE TOIBI 31eCh IPON3OIUIHA JOCTATOYHO 3HAYNTEIbHBIC
9PO3HOHHO-JACHYJaIHOHHBIC CKIOHOBBIE MPOIECCH, O1arogaps KOTOPBIM apTe(aKThl BHIILIH Ha COBPEMEHHYIO

TTOBEPXHOCTb.

1. Tomorpajduueckue u crpaturpapuyeckue HaOJIIOIEHUS

TydoBsiii kKapbep pacroNoKeH B ¥oKHON yacth cena Bemukuii Pakoser (Puc. 1). Kapbep paspymrin ceBepo-3amagHyro
4acTh OJHOTO U3 XonMoB xpebTa Benukuii Illomnec. B 3ol yacTH, BU3yaabHO, XOPOIIO MIPOCMAaTPHUBAETCS BECh TOPHBIN
xpebet co cBonmH BeprrHamu: Tynbiid, Kerrbins, [octpelii u ToBCTHIN Bepxu.

Bricora sToro xonma 300 M Hax ypoBHeM Mopsi. HIDKHSS 4acTh X0JIMa YacTUYHO pa3pylieHa paboTaMu
MIPOBOJUMBIMHU B Kaphepe, a BEPXHsSA UMeeT 3PO3HOHHBIN CKIIOH 3amagHoro skcrnonuposanus (Puc. 2). ITapamiensHo
3TOMY CKJIOHY ITPOXOAUT FOPHBIN TOTOK.

Ha Bricore 270-280 M Hax ypoBHEM MODs ObUIH IPOCIIEKEHBI (IIIOBHAIBHBIC OTIOKEHHUS, 3aJIeraBIINe Ha
Ty(QOTeHHOM IIOKOJIe. DTH OTVIOKCHHSI pacIloiarajiuch B cpeJHed U B HUXKHEH dacTh ykazaHHoro xonMma (Puc. 2). B
HIDKHEH 4JacTu, (hIroBHaJIbHBIE OTIIOKEHHS COCTOSUIN M3 TpaBuitHOTO (TeppureHHoro ?) marepuaina (< 2,0 m). CpenHsas
4acTh 3TOW TOJIIM, COCTOSIAa U3 BYJIKaHOTCHHBIX OOJIOMKOB M rajJedyHOro marepuana (mecuyanuka). IlocienHuid,
NEePEKPBIBAJICA CI0EM MUPOKIACTHYECKOr0 Marepraia ToinmuHon 0,2-0,4 M. Beliie 1o ckiony, 3aneraiay AeI0BUaIbHbIE
OTJIOKEHUSL.

OcHoBHas 4acTh COOPAHHOTO HA MMOBEPXHOCTH apXEOJOTHYECKOT0 MaTepraja IMpOUCXOJUIA U3 CpeaHEH
yactH ((uroBraneHble omiIokeHus). OnHa Haxonka Obli1a OOHAPY)KEHA HEMOCPEACTBEHHO B CJIOE C MHPOKIACTHYECKUM
MarepuasiioM (0TOOHHMK). BriosHe BO3MOXXHO, 4TO OO0JbIas 4acTh KOJUICKIIMU KaMEHHBIX apTe(akTOB MPOUCXOAUT
n3 37010 ciosi. OO 3TOM CBHIETENBCTBYIOT BKPAIUICHHS BYJIKaHMYECKOTO IEIUIa M MUPOKIACTHYECKOT0 Marepuaa Ha

MTOBEPXHOCTH OONBIIMHCTBA apTedakToB (85%).

2. Apxeosiornyeckasi KoJLJIeKIMsi MecToHaxox1eHue Beauxnii Hosiec

Wznenus 61U cOOpaHBI HA OTPAHHYCHHOW CYOTOPU30HTANIFHOMN ecTecTBeHHOH muiomanke (20-30 M2). ApXeonornyecKuii
MaTepuan HaXo[WICs Ha TPaBUHHO-TalIeqHON OBEPXHOCTHU cpeHel yacTu xonmMa (272 M Haj ypoBHeM Mops) (Puc. 2, 3).
B xomnekuuto Bonutn (24) u3nenusi U3 paziIMYHbIX BYJIKaHHYECKHX MOPOA (PHONIUTHI, TYyGOoOpEeKInn) U MecyaHnKOBOU
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The majority of finds of volcanic origin were covered with a light grey patina. The natural part of artifacts has
agglomeration cavities (volcanic slag) and characteristic glassy gloss. The surface of negatives after flake removal is
often covered with remains of tuff breccia. Small dark pieces of volcanic ash (0.1-0.5 mm) are rather difficult to remove
from a surface especially when they are so widespread. A uniform light gray dusty material was also observed on other
surfaces of the material.

Many researchers have contributed to the development of typological schemes for the Lower Palaeolithic tool
kit (e.g., Movius 1957; Biberson 1967; Leakey 1971; I'magunun n Cutnussiit 1991; Isaac 1997; Chavaillon 2004; de
Lumley et al. 2005; AmupxanoB 2006). Other specialized reviews concern themselves with the Oldowan complexes and
the development of classification systems (e.g., Schick and Toth 2006).

Due to the ambiguity of stratigraphical and chronological evidence for the allocation of choppers we adhere to
the classification scheme of J. Chavaillon (2004).

All choppers, 11 in total, were divided in trimmed pebbles with a working edge formed by unifacial or bifacial
removals. The stone tool assemblage includes choppers with lateral, distal, lateral-distal, chisel and with peripheral edge
(Tab. 1). The majority of choppers with bifacial removals were executed on agglomerate fragments of volcanic origin
(Tab. 1; Fig. 4, Fig. 8). The average size of bifacial choppers measures 114 x 94 x 74 mm, and their average weight is
974 grams. All choppers of this type are considered heavy-duty tools. The biggest of them is 200 x 152 x 118 mm and
weighs 3,128 grams (Fig.4:4). One of the bifacial choppers typologically belongs to the protobiface type (Fig.4: 1).

This massive distal bifacial chopper executed on a piece of layered rhyolite clearly stands out from the rest of
the assemblage (Fig. 4: 4). On part of the basal and medial part there is a light brown crust. The natural surface is rolled
and bears traces of soldered large grains of volcanic slag. Elsewhere on the negatives of removal surfaces there is a light
gray and greenish-yellowish tuff breccia; it consists of separate particles of ashes, glass and dusty dirt. The distal end of
the tool is step trimmed from both sides by pointed removals. The working edge is convex and winding. The basal sec-
tion is truncated by broad lateral removals. The platform bears the negatives of semi-cortical removals and there are also

areas with breccia.

Among the bifacial implements we found there was also one pointed chopper shaped similarly to a protobiface
(Fig. 4: 1; Fig. 6: 1). The tool is made from rhyolite cobbles of bomb form. On one side of the trimmed surface there is
a light gray patina while on the other side semi-cortical removals can be seen. Across the surface of the artifact there are
traces of ferrugination and black ash particles. Vertical steps of pointed removals were observed on the side of the light
gray patina. The other side has a spongy surface with traces of semi-cortical negatives of removal. The grooved and po-
rous surface seemed similar to the crust; however, upon closer examination they are quite clearly some type of step ter-
mination removals. It should be noted that this tool’s basal part has two opposite side truncations. The working edge of
the tool is rather narrow and slightly twisting but the trimmed end can be seen. Visible use-wear traces were not found.

The chisel chopper was made from coarse-grained heavy lava material (Fig. 5: 1, Fig. 6: 2). The distal portion is
formed by four convergent ridges; at its basal section there is a rounded yellowish-brown natural cortex (10% of all sur-
face). The platform of this tool is very different in color from other (bluish and dark) worked surface.

One of the triangular form artifacts was related to the core-like chopper made from a fragment of lava material.
It differs from other tools in the assemblage in the expressive and sharp distal end in the form of a thorn (Fig. 4: 3). This
artifact is created by vertical removals on a transverse edge. The basal part of the tool has been truncated. Typologically

it resembles the quite common tools with a spurred end of the Lower Paleolithic (Leakey 1971; Shchelinsky 2014).
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rayipku (Tab.1).

BonbmnHCTBO M3ENHUil U3 ByJKaHUYECKUX MOPOJ MOKPBITO CBETIO-Cepol Jerkoi maruHou. IIpupomgnas
YacTh W3AEIUH MMEET KaBEPHBI CIIEKaHMs (BYJIKAaHMYECKHH IIUIAK) W XapaKTEepHBIH CTeKJIOBaThIi Oneck. O4eHs yacro,
HETaTHBBI CKAJBIBAHMUS HAXOJOK MOKPHITH Ty(doBoil Opekuneil. [Io Bceil MOBEPXHOCTH MPEIMETOB PaclpoCTpPaHEHBI
MEJIKHE TEeMHBIE YToJIbKU BynkaHudeckoro nermia (0,1-0,5 MM), KOTOpBIE TOCTaTOYHO TPYIHO YAAIHUTH C MIOBEPXHOCTH.
Ha otzenpHBIX y4acTKax BCTPEUAETCs! OHOPOAHBIN CBETIIO-CEPBIi ITbUIEBATHII MaTepHal.

MHorue ucciaenoBaTeny yaelsyii BHUMaHue pa3paboTKe TUIOJOTHYECKUX CXEM sl OpyAHiHHOro Habopa
HwkHero naneonura (Movius 1957; Biberson 1967; Leakey 1971; Imagunun u Cutiuseiit 1991; Isaac 1997; Chavaillon
2004; de Lumley et al. 2005; Amupxanos 2006). OTaensHbIe 0030pbI TIOCBAIICHBI BHIACICHUIO OJIYBACKAX KOMILICKCOB
U knaccudukannonHeiM pazpadorkam (Schick and Toth 2006).

[IprHEMast BO BHUMAaHHE HEACHOCTH CTPATUTPA(PUIECKOTO U XPOHOIOTHYECKOTO MOJIOKEHNUS KaMEHHOTO
WHBEHTaps MPH BBIICICHUH YONIEPOB MBI IPUACPKUBATUCEH KnaccupukarmnonHoi cxemsl JK.IlaBariona (Chavaillon
2004).

Bce gommepst (11) ObTH pa3gesieHbl Ha IBYCTOPOHHHE W OJHOCTOPOHHHE. B KOJUIEKIIMU KaMEHHBIX Opyauit
OBbLIH BBIJICNICHBI JIaTepalibHbIE, AUCTAIBHBIC, JIATEPaIbHO-ANCTAIBHBIE, C TepudepuIeckoil 00paboTKoi pabouero kpasd,
JOJIOTOBHUIHEIE U CO CIyd4aitHOH oOpabotkoit (Tad. 1). Cpenn gonmepor mpeobmanatoT aBycropoHHUEe Gopmsl (Tab.
1; Puc. 4; Puc 8), OONBIIMHCTBO M3 KOTOPHIX OBUIN BBHIMIOJIHEHBI HAa AIJIOMEPATHBIX OOJIOMKAX BYJIKaHWYECKHX MOPO..
Cpeanue pa3mepsbl IByCTOpOHHUX yorrnepoB - 114 x 94 x 74 mm. Cpennuit Bec - 974 . Bce vonmnepsl 3Toi rpynisl
6onee 5 cm. Camplii Oonbroi 3 HUX nmeeT pasmeps! 200 x 152 x 118 mm u Bec 3128 rpammoB (Puc. 4: 4). Onun u3
JIByCTOPOHHHX YONIIEPOB THITOJIOTHUECKH NpUOIIMKaeTcs k nporodudacam (Puc. 4: 1).

Cpenu ABYCTOPOHHHUX BBIJENSIETCS MAaCCUBHBIM JUCTANBHBIM YOINIEp BBINOJHEHHBIH Ha KYyCKE CIOUCTOTO
puonura (Puc. 4: 4). Ha onHoit U3 cTopoH, B 0a3ajabHO-MeHaIbHON YacTH, IPUCYTCTBYET CBETIIO-KOPUYHEBOTO IBETA
kopka. [TpupogHas moBepXxHOCTh 0OOKaTaHa U COCTOMT M3 CIASHHBIX KPYMHBIX 3€peH ByJKaHM4YECKoro muiaka. Ha
OTACTBHBIX yYacTKaX MOBEPXHOCTH HETaTHBOB CKOJIOB NMPHCYTCTBYET CBETIIO-Cepasi, 3eIeHOBAaTO-KeNTOBaTas Ty(oBas
Oopexuns. OHa COCTOMT M3 OTACIBHBIX YACTHII MEIJIa, CTEKJIA W MBUIEBATON Ips3u. JMCTAaIbHBIM KOHEIl peaMeTa
00paboTaH ¢ JABYX CTOPOH MPHOCTPSIOMINMH U CTYyIIEHYaTBIMU CHATHAMHA. Dopma pabodero xpas BBITyKJIasi, a CBEPXy
n3Bwinctas. bazanpHas 4acTh, yceueHa IUPOKUMHU OOKOBBIMH CHATHSIMH. Ha HIDKHEHW 4acTW MATKH BHIHBI HETaTHBBI

MOJYTICPBUYHBIX CHATHI U MOBPEXKICHUHN OT yAapoB. B 3Toil yacTu npenqmera NpUCYTCTBYIOT YYACTKHU € TYPOOPEKIUCH.

Cpenu AByCTOPOHHUX OpPYAHU BBHIIEISIETCS OCTPHUHBIA YOITEp, KOTOPBIA 3a cBOeH (hopMoil mpuOImKaeTcs
k mpotodudacam (Puc. 4: 1; Puc. 6: 1). IIpeaMeT H3roTOBICH Ha PHOIUTOBOM OYyIBEDKHUKE OoMOOBUAHOM (opmbl. Ha
OIHOW CTOpOHE 00paboTaHHAs MMOBEPXHOCTH MOKPHITA IATHHOW CBETIIO-CEPOro IBETA, & Ha JIPYToil, HEraTHUBBI CHATHIH
IIPOCIIC)KUBAIOTCSA HA MOBEPXHOCTH KOPKH. [10 Bceil MOBEpXHOCTH MpeaMeTa BCTPEUAIOTCS CJIEIbl 0KEJIE3HEHUS U
YaCTUYKH YepHOro neria. Ha cTopoHe rie npucyTcTBYeT CBETIIO-CEPOro 1[BETA MaTHHA, BUIHBI IIUPOKUE BEPTUKAIBHBIE
MPUOCTPAIOIINE CHATUS B BUJE CTyHeHeK. [lpyras cTopoHa, UMeeT HO3JPEBaTy0 MOBEPXHOCTb Ha KOTOPON BUIHBI
ClIeIbl TIOJTYTICpBUYHBIX HeraTuBOB cHATHiL. [locnennue, uMeroT puduieHyro 1 HO3APEBATYIO TOBEPXHOCTh aHAJIOTUYHYIO
camoit xopke. OfHaKo, MPU JETAJIbHOM PAaCCMOTPEHMH, TOCTATOUHO YETKO BUABI CTYNEHBKH pedep HEraTUBOB CHATHUH.
WHTepecHO OTMETUTH, 4TO B 0a3aIbHOW YacTH, C ABYX NPOTHBOIIOJIOKHBIX CTOPOH, HIPUCYTCTBYIOT HEraTHBBI CKOJIOB
ycedeHHs IATKH. Paboumii kpait 3TOro u3menus HEUIMPOKUH, MPsIMOM, clierka MU3BUIUCTHIA. Brinensercs ocTperit
JTUCTAIIbHBIN KOHENl. BusyanbHO, clieabl pabOThI HE MPOCIIEKUBAIOTCS.

K moioToBHIHBIM YomIIepaM OBUT OTHECEH OJMH SK3EMIUIP M3TOTOBICHHBIN U3 KPYITHO3EPHHUCTOTO U TSDKEIIOTO
TydonaBoBoro marepuana (Puc. 5: 1; Puc. 6: 2). PaGounii kpaii chopMHUpOBaH YETHIPbMS TPAHIMH, KOTOPEIE TIPU
CXOXK/IEHHN 00pa3yroT CKOIIECHHBIH IUCTAIBHBIM y4acTOK B BUJAE JosoTa. B 0a3aipHOM 4acTu mpeaMeTa IpUCyTCTBYET
OKaTaHHasl JKeJITOBaTO-KOpu4HeBas mpupoaHas kopka (10% ot Bcelt moBepxHocTH). [locnenuss, pesko oTn4aeTcs 1o
L[BETY OT OCTaJIbHOM (CHHEBAaTO-KOPUYHEBOH) 00pabOTaHHOM OBEPXHOCTH MPEIMETA.

OnuH npeaMeT MoATpeyroibHON (opMBI OBIT OTHECEH K YOIiepaM Ha HyKJIEBHIHOM 00JoMKe Tydonassl. OH
OTJIMYAETCS OT JIPYTHX OPYIHH KOJUIEKIIMH CBOMM BBIPA3UTENILHBIM, PE3KO BBIICIISIOIIMMCS, AUCTAIBHBIM KOHIIOM B BUJIE
mmna (Puc. 4: 3). Ilocnenuuii copMupoBaH BEPTUKAILHBIMHU CHATHSIMHM Ha KOPOTKOM Kpae 3aroToBKkH. bazaipHast yacTb
OpyAus MIOCKO-yceueHHas. TUMOIOrn4ecKu OH HallOMUHAET JOCTAaTOYHO PACIPOCTPAaHEHHBIE B HIDKHEM IaJICOJIUTE

opyaus ¢ munoM uin nposeptka (Leakey 1971; Illenunckuit 2014).
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Number of

Dimensions/

Weight

Tools ) Row material
pieces mm lg |
Choppers: 11
Unifacial
Casually trimmed Sandstone. Pebble S51x38x19 40
Casually trimmed Sandstone. Pebble 50x46x20 51
Pointed Sandstone. Pebble 81x51x31 160
Pointed Sandstone. Pebble 75x67x4 169
Pointed Sandstone. Pebble 69x72x38 181
Bifacial
Chisel Tuff lava (granitoid?) [ 95x69x75 532
Distal Rhyolite. Cobble | 200x152x118| 3128
Pointed Rhyolite. Cobble [16x114%x69 | 902
Lateral-distal Rhyolite. Cobble 105x118x70 | 982
With peripheral Rhyolite (volcanic -
working edge glass?). Cobble 7BXSAXS3 224
Pointed Tuff lavas (?7) 92x55x59 610
(leaver 1 Rhyolite 232x123x55 | 1794
Pick-like tools [ Volcanic glass? 95x55x59 290
("ore tools 2
cobble Rhyolite (7). Cobble | 95x55x59 290
cobble Rhyolite (7). Cobble | 117x71x59 453
Discoid 1 Tuff (pumice) T2x62x36 83
Side-scrapers 1 Rhyolite 114x114x36 | 454
Polvhedron 1
Pointed Rhyolite 49x58x37 85
Hammerstone 6
Active Sandstone. Pebble [30x110x69 | 1228
Active Sandstone. Pebble 94x47x40 190
Active Sandstone. Pebble 104x94x38 220
Active Sandstone. Pebble 65x62x37 157
Active Sandstone. Pebble 52x45x25 82
Active Sandstone. Pebble 092x73x52 223
Stem 24

Tab. 1. List of tools in the locality of the Velykyj Sholles.
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Opaus KonmmuecTso Marepuan Pazmepbl/Mm Bec/rp
Yomnnepsr: 11
OnHOCTOpOHHKE
Cnyuaiinast 000uBKa 51x38x19 40
CunyyvaitHas 000uBKa 50x46x20 51
OcTpuiHbIH Ilecuannuk. I'anbka 81x51x31 160
OcTpuiiHbIi Tlecuannuk. [anbpka 75x67x4 169
OcTpuiiHbIi Iecuannuk. ['anbka 69x72x38 181
[IBycTOpOHHKE Iecuannuk. ['anbka
JlonoroBuaHMi ITecuannuk. ['anpka 95x69x75 532
JlucranbHbIH 200x152x118 3128
Tydosas naBa
OcTpuiiHblii 116x114x69 902
(rpanurouns ?)
JlarepanbHo-AUCTANBHUN Puonut. Odnomok 105x118x70 982
C nepugepuueckoit 00paboTKoMI
Puonut. O6nomok 78x54x53 224
pabouero kpas
OcrpuitHnii Puonut. O610MOK 92x55x59 610
Kausep 1 Puonur 232x123x55 1794
(ByIIKaHHYIECKOE
creki0?) O6aoMok
TTuk 1 Tydosas nas (?) 145x89x62 990
Hyxnesuansie opyaus 2 Puonut
Ha 00JIOMKe Bynkanuyeckoe 95x55x59 290
CTeKI0?
Ha OTLIENe 117x71x59 453
JIMCKOBHIHOE OpyAre 1 Puomnr (?) 72x62x36 83
Puomur (?)
Ckpe6J10 MacCCUBHOE Ha OTILETIE 1 114x114x36 454
Ionusapsr: 1 Tyd (memM30BUIHBIIT)
OcTpuiiHblii Puonut 49x58x37 85
OT60iHNKH: 6
AKTUBHBII Tlecuannuk. ['anbka 130x110x69 1228
AKTUBHBIN ITecuannuk. ['anpka 94x47x40 190
AKTHBHBII Tlecuannuk. [anpka 104x94x38 220
AKTHBHBII Tecuannuk. anbpka 65x62x37 157
AKTUBHBIH Iecuannuk. l'anbka 52x45x25 82
AKTHBHBII Tlecuannuk. [anpka 92x73x52 223
Hroro 24

Ta6 1. Mecronaxosxnenne Benuruit [losnec. Cuucox opymuis

70




Unifacial choppers, five in total, are made on pebbles of fine-grained sandstone. The average sizes of the uni-
lateral are 65 x 55 x 30 mm and their average weight is 120 grams. Two trimmed pebbles were turned to choppers with
casual removals while the rest belong to the pointed type (Fig. 7, Fig. 8). Most unifacial choppers have small blotches of
black charcoal on their surface, as well as ferruginous areas and sometimes blotches of red-crimson loam. There is prac-
tically no light gray breccia. It is possible that these choppers belong to another time period or to a working area closer to

a water source.

Therefore, we see a difference in materials and size among choppers. The bifacial choppers were made of vol-
canic rocks (rhyolites) whereas unifacial choppers made from fine-grained pebbly sandstone. The bifacial ones are larger

compared to the unifacial choppers.

A large atypical cleaver made on tuff lava was also identified (232 x 123 x 55 mm, weight - 1,794 grams). Part
of its basal surface was destroyed due to natural processes. Particles of a dark brown loam gley are present on its surface.
The tool is knapped on a sub-squared tiled fragment. In the distal part the working edge was created by one large cross
removal and then by smaller additional chip removals. The wide working edge is a little slanted in relation to the mor-
phological axis of the artifact. On the long sides there are negatives from trimming tools and traces of heavy blows. The
width of the basal part of the tool is less than the distal surface. The platform has one longitudinal chip removal. The re-
verse side is highly damaged by natural processes. However, the chippings at the edges of the cleaver are likely to be the
result of a cutting action.

In the chipped stone assemblage of Velykyj Sholes we found a disk (72 x 62 x 36 mm, weight - 83 grams): itis a
core-like tool made from volcanic pumice of light yellow color. The flattening of the artefact on both sides was achieved
by central and orthogonal removals. On its two opposite edges numerous bilateral negatives of removals can be seen.
One find (49 x 58 x 37 mm, weight - 85 grams) was knapped into a polyhedron. It is the smallest artifact of the chipped
stone assemblage. Formally, it can be identified as a hammer-stone. However, a large number of negatives form sharp
corners, one of which has a vertical trimming of a small pick. The characteristic use-wear traces hammer-stones were not
however present. The treated surface of the artifact has a characteristic vitreous matt gleam of light yellow greenish col-
or. There are spots of weathered cortex of agglomerate shape.

The assemblage includes six hammer-stones from pebble sandstone (Fig. 7: 4). On most of them residues of red
and crimson loam and fine particles of black ash are present. The average dimensions of hammer-stones are 89 x 62 x
43 mm and the average weight is 350 grams. All hammer-stones have active zones of use.

Two core-like tools have been identified (Fig. 5: 2). One of them was knapped on a flake and the other one has vertical

removals on the distal edges forming a pick (Fig. 5: 3). The assemblage also included a side scraper on a massive flake.

Therefore, the lithic assemblage of the Velykyj Sholes site includes: 11 choppers, 6 hammer-stones, 2 core-like
tools, one side scraper, one cleaver, one disk, one pick and one polyhedron. The blanks were sandstone pebbles, 11 in to-

tal, 11 more on agglomerate fragments of volcanic rock, and 2 flake blanks.

Average size of tools (mm)
choppers on pebble — 65.2 x 54.8 x 29.6
choppers on fragments — 114.3 x 93.6 x 74
all tools on pebble — 77.3 x 63.3 x 36.5
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OnHocTOpoHHME Yonmeps! (5) MpPEeACTaBICHBI TANBKOH U3 MEIKO3EPHHUCTOTO IecyaHHuKa. CpeaHne pasMepsl
OTHOCTOPOHHUX - 65 x 55 x 30 mMm. Cpennnii Bec - 120 1. J/[Be oOpaboTaHHBIC TaJbKH OTHECECHBI K YOMIIEPaM CO
CIlyJalHBIMHU CKOJIAaMH M OCTaJIbHbIE K MpHOCTpeHHBIM (Puc. 7; Puc. 8). BonpIIMHCTBO OHOCTOPOHHUX YOIMIIEPOB Ha
MTOBEPXHOCTSIX UMEIOT MEJIKHE BKPAIUICHUS YEPHBIX YTOJIbKOB, YYACTKH C OXKEJIC3HEHUSIMH W, MHOTAA, BKPAIUICHUS
KpPacHO-MaJIMHOBOTO CYITIMHKa. [IpakTH4ecKu OTCYyTCTBYET CBETIO-cepas TyhoOpekuns. BronHe BO3MOXHO, YTO 3Ta
4acTh KOJJIEKIIMM YONIEPOB OTHOCHUTCS K APYroMy MPOMEKYTKY BPEMEHU WM K OTAEIbHOMY IPOU3BOACTBEHHOMY
Y4acTKy KOTOPBII HaXOJUJICS OIMKE K BOIOEMY.

Takum 00pa3om, Ha ypOBHE YONIEPOB MbI BUAMM OTJIMYHE B CHIphE U B pa3Mepax. J[ByCTOpOHHUE Yommephl
OB M3TOTOBJICHBI U3 PA3IUYHBIX BYJKAaHHYECKHX MOPOJAx, a OJHOCTOPOHHHE U3 TajledHOTO MEIKO3EPHUCTOTO
MecUYaHHMKA. /[ByCTOpOHHHUE YOIIEephl HMEIOT 00JIee KPYITHbIE pa3Mephl 10 CPAaBHEHHIO C OHOCTOPOHHHUMHU.

K xnuBepam (aTUNMHUYHBIN) OB OTHECEH IpEeAMEeT JOCTATOYHO KPYMHOTO pa3Mepa W3TOTOBICHHBIN W3
Tydomnassl (232 x 123 x 55 MM, Bec - 1794 1). UacTs 6a3anbHON TMOBEPXHOCTH Pa3pyIIeHA NMPHPOAHBIMH IPOLECCAMH.
Ha MMOBEPXHOCTHU MPUCYTCTBYET YaCTUYKHN TCMHO-KOPUYHEBOTO IIICCBOT0 CYIJIMHKA. Opynne BBIITIOJIHEHO Ha
ITUTOYHOM OOJIOMKE MOIAIPSIMOYTOIBHOW (opmel. B muctanpHON wactu, paboumii kpaid GBI C(HOPMUPOBAH OIHUM
OOJBILIM TIOTIEPEYHBIM CHSTHEM, a 3aTeM 0oJiee MENKUMHU cKoiamu nozapaboran. ChopMupoBaHHOE, IIUPOKOE JIE3BUE
pabodero kpasi HECKOJIBKO CKOIIEHO 10 OTHOUICHHIO K MOopdoiorudeckoil ocu mpeaMera. Ha JIMHHBIX KpasX Opyaus
MIPUCYTCTBYIOT HETaTHBHI MOATIPABKH M CIEABI OT CHIBHBIX yaapoB. lllupuHa 6a3anpHON 9acTH OpYAHs, MEHBINIE YeM
muctansHas. Co cTOPOHBI 6a3ambHON YacTH OBUI CHAT OMWH MPOAONBHBIN ckoil. OOpaTHAs CTOpOHA MPEaMETa CHIBHO
TIOBPEXKJCHA NPUPOJHBIMUA IPOIICCCAMM. OIIHaKO, B KPA€BBIX 9AaCTAX BHUIHBI HETATUBBI CKOJIOB, CKOPEC BCETO, OT py6KI/I
WIH TOJIONICHUS 3TUM IIPEIMETOM.

B xamenHoM coOpanun MectoHaxokneHus: Benukuit [llomnec npucyrerByer auck (72 X 62 x 36, Bec - 83 1).
OT0 HyKIeBUAHAS (AMCKOBUAHAS) (hOpMa BBITIOIIHEHHAS W3 TIEM30BUIHOTO BYIKAaHMYECKOTO MaTepHalia CBETII0-KEJITOTO
1BeTa. YIUIOMICHHE MpeAMeTa IMPOUCXOIWIO C IBYX CTOPOH IEHTPOOSKHBIMH W OPTOTOHAIBHBIMHU ckolamu. Ha nByx
MIPOTHUBOIIONIOKHEIX Kpasix (0ojiee KOPOTKMX) BUIHEI MHOTOUNCIICHHEIE JBYCTOPOHHIE HETATUBHI CHATHIA.

Onmun npeamert (49 x 58 x 37 MM, Bec - 85 1) ObIT OTHECEH K TOJNHMAAPaM. ITO caMblii MaJIeHKUH MpeIMeT KaMEeHHOTO
cobpanus. ®opmanabHO, €r0 MOKHO OTHECTH K oTOOoWHWKaM. OgHako, OOJIBIIIOE KOJTUYECTBO HETAaTHBOB CKOJIOB
(hOpMHUPYIOT OCTPBIC YTIIBI M OJUWH M3 KOTOPBIX MMEET BEPTHKAJIbHYIO MOANPABKY B BHIE MAaJICHBKOTO OCTPHS.
XapakTepHbIe [UII OTOOHHHUKOB CIIeAbI pabOTHI OTCYTCTBYIOT.

OO6paboTaHHas IOBEPXHOCTH M3/ICIHS MaToOBasl, C XapaKTEPHBIM CTEKIIOBATHIM OTOJIECKOM CBETIIO-XKEITOTO (3€JICHOBATOTO)
nBera. [IpUCyTCTBYIOT YUaCTKH ¢ BRIBETPEHHOM KOPKOH (UTIOMIATBHON (GOPMBI.

B xomnekmuio Bonuio 6 oTOOWHWKOB M3 rajeuHoro necdanuka (Puc. 7: 4). Ha 6onpmuHCcTBE OTOOHHUKOB
MPUCYTCTBYIOT OCTAaTKH KPACHO-MaJIMHOBOTO CYTJIMHKA M MEJNKHE YaCTHYKH depHoro mermna. CpegHue pasMepsl
ot6oiHNKOB 89 X 62 X 43 MM. Cpemumuii Bec - 350 . Bce 0TOOWHUKN UMEIOT aKTUBHBIC 30HBI HCTIOB30BAHMS.

K HyKJIeBUIHBIM OpYIUSM OTHECEHO IBa MPEAMETa, OMUH U3 KOTOPHIX HAIIOMHHAET CKPeOOK «BBICOKOH (hopmb» (Puc. 5:
2). OgHO opyame Ha OTIIEINe W Ha OAHOM U3 IUCTAIBHBIX KPaeB MMEET BEPTHUKAIBHBIC U C JIByX CTOPOH MPHOCTPSIIHE

ckoibl (Puc. 5: 3). B koyuteKInio KaMeHHBIX M3IeIHi ObII0 BKIIFOYCHO OJTHO MacCHBHOE CKpeOJIo Ha OTIIETIC.

Taxum oOpa3om, kameHHOE coOpaHue MecToHaxoxJaeHus Benuknii [llonnec Bkimrogaer: gommepst (11),
otOoitHuKH (6), HyKIeBUIHBIE opyaus (2), ckpedna (1), kmusepsr (1), aucku (1), muku (1), mommaapsr (1), 3aroroBKoit

BBICTYTIAJIH TIeCYaHWKoOBas ranbka (11), armomeparasie o6momku (11) i otmersr (2).

Cpennue pa3Mepsl opynuii (Mm)
qormepsl Ha Tayibke — 65,2 x 54,8 x 29,6
yormrepsl Ha obiomkax — 114,3 x 93,6 x 74

Bce opyaus Ha raimbke — 77,3 X 63,3 x 36,5
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all tools on fragments — 116 x 87.2 x 60.
Average weight of tools (grams):

choppers on pebble — 120.2

choppers on fragments — 974.3

all tools on pebble — 295.1

all tools on fragments — 809.7

3. Preliminary results
The authors appreciate the complexity of determining the archaeological material collected on the surface. In favour of
the homogeneity of the stone chipped stone assemblage we have come to the following observations:

1) all the finds collected on a narrow local territory 20-30 sq.m. Nothing was found outside this area,

2) most of the artifacts made from volcanic rocks have a similar state of preservation: light gray patina, areas with
breccia, volcanic ash for natural and treated surfaces,

3) typological study of tools.

However, there is a differentiation in the raw materials used: pebbles (fine-grained sandstone) and volcanic
rocks (rhyolite, volcanic glass and others). On the pebbles no tuff breccia spots were found but often there were of red

and crimson loam (clay?) traces. Pebble artifacts are smaller and weigh less.

4. Chronostratigraphic limits
The presence of volcanic ash and tuff breccias on the treated surface gives us the opportunity to date using various meth-
ods from the natural sciences.

Recent studies of volcanic activity on the territory of Transcarpathia mark the last major eruption within this
volcanic area 10,6 + 0,5Ma (Pecskay et al. 2000). Other researchers, at the time argued that the relatively small eruption

could have taken place in the Pannonian and Pliocene-Quaternary (Hacenkun 1963; Manees 1964; ['odmreitn 1964).

In the process of studying the multilayered Paleolithic site of Malyj Rakovets IV which is 1.5 km to the south
of where the Velykyj Sholes in Pleistocene sediments have been no pyroclastic material and related volcanic rocks which
would be used (Ryzhov 2014).

Thus, the stratigraphic and typological data the new locality of Velykyj Sholes refer to other chronological and

cultural boundaries in comparison with the site of Malyj Rakovets IV.

5. Typological characteristics of stone artifacts

The typological set of tools presented here is characteristic of the Lower Palaeolithic Oldowan industries. Most tools
are heavy duty (longer than 5 cm). The predominance of choppers over the other tool types might be related to the sub-
sistence strategies of the inhabitants of this site and the specifics of the natural erosion of the site. Flakes and debris are
absent from the assemblage. It is possible that smaller and lighter objects have trickled down the slope due to various
natural processes. Therefore, the site Velykyj Sholes in the Transcarpathia provides new evidence for the early settlement

of the Ukrainian Carpathian. Further study of this site will refute or confirm our preliminary results.
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Bce opyaus Ha obmomkax — 116 x 87,2 x 60,6
Cpennuii Bec opyauii (T):

yormmepsl Ha ranbke — 120,2

Yommeps! Ha oboMkax — 974,3

BCe Opyaus Ha raabpke — 295,1

Bce opyaus Ha oOnmomkax — 809,7

3. lIpenBapuTe/ibHbBIC HTOTH
ABTOpPBI MOHUMAIOT CJIOKHOCTD OIPE/ICIICHHS apXEOJIOINYECKOT0 MaTepraia CoOpPaHHOTO Ha MOBEPXHOCTH.
B 11013y roMOreHHOCTH KaMEHHOTO cOOpaHHMsl TOBOPAT CIEAYIONIME HaOIIONCHHUS:
1) Bce HaxoKu coOpaHbI Ha y3KOJOKalIbHOH Teppuropuu B 20-30 M2. [loncku 3a npezenaMu 3TOro yyactka He Jaju
pEe3yIbTaTOB;
2) 60IBIMINHCTBO apTe(haKTOB U3 BYIKAHHIECKUX MTOPOJ UMEIOT CXOXKHE YCIIOBUS COXPAHHOCTH: CBETIIO-cepasi IaTHHa,
y4acTKH ¢ TyoOpexdneil, BynkaHHIeCKui remneln (Tedpa) Ha IPUPOIHOH 1 00paboTaHHOH MOBEPXHOCTSX;

3) THIIOJIOTUYECKOE COOTHOIICHNE OPYANH.

OxHaKo, ecTh pa3HHUIlA B MaTepualie U3JeNHii: rajbka (MEJIKO3EPHHUCTHI MECYaHHUK) U BYJKaHUYECKHE
TOpOJBI (PHONHAT, ByJKaHHYECKOE CTEKIIO U Np.). Ha rajgpke He BcTpeyaeTcs yJacTKOB ¢ Ty(oBoOil Opekumel u, 9acTo,
MPUCYTCTBYIOT OCTaTKU KPACHO-MaJIMHOBOTO CyrIMHKA. HaxoKku U3 mecyaHMKOBOW rajbKu, B CPABHEHUH C NIpeIMeTaMu

Ha BYJIKAHUYCCKUX 06J'IOMKaX, MCHBIIIC 10 CBOUM pa3dMepaM U BECY.

4. XpoHocTpaturpapuyeckue nmpenesibl
Hanmmane tydoOpexunii 1 ByTKaHHYESCKOTO IIeIlIa Ha 00paboTaHHOH MOBEPXHOCTH apTe(aKkTOB JaeT HaM BO3MOKHOCTH

JUISL TaTHPOBAaHMUS Pa3IMYHBIMU METOJAMH €CTECTBEHHBIX HayK.

HenaBHue ucciaenoBaHys ByIKaHUYECKON NEATEIbHOCTUH Ha TEPPUTOPUU 3aKapnaTbs OTMEUAIOT MOCIEIHUE
KpYIHBIC N3BepKeHMs B Tpenenax xpeora Bemukuit Hlomnec 10,6 + 0,5 muH. sier nazax (Pecskay et al. 2000). Ipyrue
HCCIIE0BATENH, B CBOE BpeMs yTBEP KA, YTO OTHOCHTEJILHO HEOOJIbIINE N3BEPKEHHSI MOTIIM TIPOXOIUTH U B TTAHHOH-
rmonienoBoM nepuoae (Hacenkun 1963; Manees 1964; l'odurreitn 1964).

B mporecce n3yueHUsI MHOTOCIIONHON ManeoIuTHYECKO cTosHKM Mansiii Pakosen IV, uto B 1,5 kM Ha tor
ot MectoHaxoxaeHus Bemukuii [llosnec, B IUIEHCTOIEHOBBIX OTIOKECHHUIX HE 3a()UKCUPOBAHO MUPOKIACTHUCCKOTO
Marepraia ¥ aHaJOTMYHBIX BYJIKAHWYECKHUX MOPOJ KOTOPHIE HCIONB30BAINCH OBl B Ka4eCTBE OPYAUHHON NESTeIbHOCTH
(Ryzhov 2014).

TakuM oOpazom, cTpaturpaguueckue U TUIIOJOTHUYECKHE TaHHbIe MecToHaxoxaeHuss Benukuii [llonnec

YKa3bIBalOT HA JPYTrUe XPOHOJOTHYECKUE U KyJIbTypHBIE IPaHULIBI B CPABHEHUU CO CTOSIHKOM Mansiii Pakosern I'V.

5. Tunmosiorn4ecKne XapakTepUCTHKH KAMEHHBIX apTe(aKToB
[IpencraBieHHBIN THIOIOTHIECKHH HAOOp OpyAWit SIBISETCS XapaKTEPHBIM AT OJAYBAaHCKUX WHAYCTPHUH HIDKHETO IaJICONHTa.

BonpmmHCTBO Opynuit MaccuBHBIE, Oombire 5 cM. [Ipeobaganie 9onmepoB HaJl OCTAIBHBIME IPYIIIIAMU OPYAUH MOXKET TOBOPHUTH
KaK O XO3SMICTBEHHOW HAIPaBJICHHOCTH MECTOHAXOX/ICHHS, TaK M O CIeIM(prKe IPUPOTHOTO pa3pymeHHs CTOSHKH. OTCyTCTBHE
OTXOZOB MPOM3BOACTBA U M3ENIUN MEHbBIIE 5 CM MOXET OBITh CBSI3aHO, KaK C M30MpaTeNbHOCTHIO cOOpa apXeoJIOTHIECKOTO
MaTepuana, Tak ¥ C BBIMBIBaHHE 0oJiee MEIKHX IPEeIMETOB BHU3 MO ckiIoHY. Takum oOpa3oM, Ha TeppUTOPUHU 3aKaprarbs
MOSIBUJINCHh HOBBIE JAHHBIE O AOCTAaTOYHO paHHEM 3aceyneHuu YkpauHckux Kapnar. JlanpHeliiee uccieloBaHUE 3TOTO

MECTOHAXOXACHHUS JAaCT BO3MOXXHOCTD OITPOBEPIHYTH WJIN MOATBEPAUTH HAIIU ITPEABAPUTECIIBHBIC PE3YyIIbTaThl.
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Fig. 1. The map of location of the Velykyj Sholes locality. 1: Velykyj Sholes, 2 : The Paleolithic site of Malyj
Rakovets IV, 3 : The Paleolithic site of Korolevo.

Puc. 1. Kapra pacnonoxenus Mmecronaxoxxaenust Benukuii [llonnec. 1 : mecronaxoxnenue Benukuii [lonnec,
2 : maneonutryeckas crosiHka Mansiii Pakosen 1V, 3 : maneonuruyeckas crosiaka Koposneso.
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Fig. 2. The paleolithic locality of Velykyj Sholes. Stone materials collected at the surface.

Puc. 2. Mecronaxoxnenue Benukuit Hlomnec. Kamennsle MaTepuansl coOpaHHEIH Ha
MOBEPXHOCTH.
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Fig. 3. The paleolithic locality of Velykyj Sholes. Stone materials collected at the surface.

Puc. 3. Mecronaxoxaerne Benukuii llomtec. COopsl Ha TOBEPXHOCTH.
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Fig. 4. The paleolithic locality of Velykyj Sholes. Stone materials collected at the surface.

Puc. 4. Mecronaxoxaeane Bemukuii [llomrec. COoprI Ha TOBEPXHOCTH.
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Fig. 5. The paleolithic locality of Velykyj Sholes. Photo on the northern wall of the quarry.

Puc. 5. Mectonaxoxnenne Benukuit Hlonnec. @oTo Ha ceBepHYIO CTEHKY Kapbepa.

Fig. 6. The paleolithic locality of Velykyj Sholes. The photo to the place of the surface collection of stone artifacts.

Puc. 6. Mecronaxoxnenue Benmukuii [lomec. ®oro Ha MecTo cO0pa KaMEHHBIX apTe(haKToB.
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Fig. 7. The paleolithic locality of Velykyj Sholes. The photo of stone tools.

Puc. 7. Mecronaxoxaenue Benukuii [Ilomiec. @OTO KaMEHHBIX OPYAUil.
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Fig. 8. The paleolithic locality of Velykyj Sholes. The photo of stone tools.

Puc. 8. Mecronaxoxnenue Benukuii lllonnec. ®oTo kaMeHHBIX OpyAnit.
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Lithological and Petrological Features of Rock Samples from the Carpathian Volcanic Area

in UKkraine

Hisashi Fujine, Kyoko Yoneda and Hironobu Takehara

1.Introduction
This paper reports the results of the lithological and petrological analyses of rock samples from the Carpathian volcanic
area in Ukraine, performed with a polarizing microscope on rock thin sections. Basic chemical compositions of these
rocks were examined by means of X-ray fluorescence analysis.

The rock samples were gathered from the Carpathian volcanic area in Ukraine during the 2014 summer season

expedition carried out by the Taras Shevchenko National University of Kyiv.

1. Rock samples (Fig. 1)
1. Velykyj Sholes (surface find);
. Malaja Kopanya (found at 0.3 m depth);
. Uzhgorod (Gorany district; found at 0.6-0.9 m depth);
. Velykyj Sholes (surface find);
. Velykyj Sholes (surface find);
. Velykyj Sholes (surface find);
. Velykyj Sholes (surface find);
. Velykyj Sholes (surface find);
. Malyj Rakovets IV (squareH6 - trench N 19, found at 4.00-4.10 m depth).

NeEe RS B Y e VS N S

Two of the pieces collected (No.2 and No.3) were made on obsidian. No.2 was collected from the Iron Age site
of Malaja Kopanaya and No.3 was from Uzhgrod in the Gorany district. These pieces were identified as obsidian with
the naked eye.

Four pieces (No.4-8) were collected from the surface of Velykyj Sholes close to the remnants of a quarry (see

Chapter 4).

2. Analytical methods

2.1. Observations on rock thin sections

The rock samples (2x2 cm) were cut, dried up in an oven, and then polished with a grinder machine in order to be able to
fit on a glass slide. The very thin rock section (approximately 0.2 mm) was achieved by polishing.

2.2. X-ray fluorescence analysis

The analysis is carried out using the FP method (Fundamental Parameter) for which we used the Energy Dispersive X-ray
Spectrometer (SEA1200VX, Hitachi High-Science Corporation). This machine has an X-ray tube (maximum 50kv, Rh
target 1000p) and an X-ray SDD detector.

3. Results
Sample No.1
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JInTonornyeckue U MeTpoIOrHYeCKre XapaKTePUCTHKH 00pa31oB rOPHBIX MOPOJ U3
BYJKAHMYeCKOro paiiona Kapnarckux rop Ha Ykpaunune

Xucanm ®yrxune, Knoko Monena n Xucanody Takexapa

1. BBeaeHnue
JlanHast paboTa COIEpKUT pe3yIbTaThl IUTOIOTHYECKOr0 U NETPOIOTHYECKOT0 aHAIU30B 00Pa3I0B TOPHBIX IOPOJT
13 BYJIKAHUYECKOT'O paﬁOHa Kapl'[aTCKI/IX rop Ha praI/IHe, BBITNIOJIHCHHBIX ¢ TOMOLIBIO MOJIAPU3YIOIETO MUKPOCKOIIa
(aHEL]'II/IS TOHKHUX HIJ'II/I(i)OB). OCHOBHI)IS XUMHYCCKUC XapAKTCPUCTUKHU STUX ITOPOJ 6]:IJ'II/I M3YyYCHBI C TOMOLIBIO PECHTICH-
(ITyOpeCIICHTHOTO METO/A.

O0pas31pl TOPHBIX MOPOoJ OBLTH COOpaHHI B BYIIKAHUYECKOM paiioHe KaprmaTckux rop Bo BpeMs SKCIIeTUIHA

netom 2014 r., npoBenenHoit HanmonansHbeIM yHUBepcuTeTOM UM. Tapaca lleBuenko, r. Kues.

1. O6pa3ubl ropHbIx nopox (Puc. 1)
1. Benukuii llonec (moBepxHOCTHAs HAXOAKA);
. Manas Konanss (my6una 0.3 m);
. Yxropon (oxpyr ['opansl, mmyouna 0.6-0.9 m);
. Benukuit Illonec (moBepXHOCTHAst HAXOMKA);
. Benukuit Illonec (moBepXHOCTHAsI HAXOMKA);
. Benukuii Illonec (moBepXHOCTHAsI HAXOAKA);
. Benukwuii [lonec (moBepXHOCTHAsI HAXOMKA);

. Benukwuii [1lomec (moBepXHOCTHAsI HAXOMIKA);

O 0 3 O U kA~ WD

. Mausrit Pakosen IV (kBagpar X 6, Tpaxmes 19, nryouna 4.0-4.1 m).

JIBa obpasma (No.2-3) npeactasisioT coboit oocuauan. O6pasen; No.2 ObUT HaliIeH Ha CTOSHKE JKEJIE3HOTO
Beka Manast Komanbs; oopaser; No.3-B okpyre Topasusr (Ykropomn). OTH 00pa3isl ObLTH ONpeaesieHbl Kak 00CHInaH
HEBOOPYKEHHBIM ITIa30M.

UYetsipe obpasna (No.4-8) 6bs1mu cobpaHbl Ha MOBEPXHOCTH B MecTHOCTH Bemmkuii llonec, Hepanexko ot

OCTaTKOB Kapbepa (CM. I1aBy 4).

2. AHAJIMTHYECKHE METOIbI

2.1. HabGsonenust B TOHKUX nuiugax

OO6pa3isl TOpHBIX Mopox (2 X 2 ¢M) OBUIM OTpe3aHbl, BBICYIICHBI B IEYHM M 3aT€M OTHOJIMPOBAHEI IS TOTO, YTOOBI
MIOMECTUTBCS B CTEKJISIHHBIN ciaiin. OdeHb ToHKHE MUTHGH (0koio 0.2 MM) OBIIM H3TOTOBJICHBI C MTOMOIIIHIO
TIOJIIPOBKU.

2.2. Pentren-(JiyopecuieHTHbII aHATH3

Amnanu3 ObUT MPOBEZEH METOJOM (YHIaMEHTAIBHOTO MTapaMeTpa, sl 4ero ObLI UCTIONb30BaH PEeHTIeH-(ITyOpECIEHTHBIN
crektpometp (Meron pacceuBanus sHeprun) SEA1200VX, Hitachi High-Science Corporation. IIpubop umeer
PEHTICHOBCKYIO TpyOKy (MakcumanbHOe HampspkeHne 50 kmmoBonbsT, Rh mumens 1000 mukpoHn) u SDD netexrop

PEHTITCHOBCKUX nyqeﬁ.

3. Pe3yabTarsl

Oopasen No.1
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NI is a grey rhyolite (SiO, = 75.96 wt. %) with banded texture. Its groundmass is cryptocrystalline with a large amount
of crystallite with flow texture. Phenocryst minerals such as quartz, feldspar, and magnetite smaller than 250 um in size
are also present.

Sample No.4

N4 is a green-white rhyolite (SiO, = 74.57 wt. %) with resinous luster. Under the microscope its perlitic texture and part-
ly flow texture are observed. The groundmass is cryptocrystalline with a large amount of crystallite. There are also phe-
nocryst minerals such as quartz, feldspar and magnetite smaller than 250 pm in size. Some secondary altered minerals
with green color are also included.

Sample No.5

NS5 is a rhyolite (SiO, = 74.57 wt. %) showing banded texture with gray to light green color. It includes lenses of obsidian
fragments. Groundmass is cryptocrystalline with a large amount of crystallite. There are also phenocryst minerals such as
quartz, feldspar and magnetite smaller than 200 pm in size. Flow texture weaving in some parts and porphyritic texture
are observed (Fig. 2).

Sample No.6

N6 is a rhyolite (SiO, = 71.59 wt. %) with banded texture of light green to black color. This sample includes obsidian
lenses smaller than 3 mm in size, and has features of pitchstone and/or perlite. It has porphyritic and flow textures. The
groundmass is cryptocrystalline with a large amount of crystallite. Phenocryst minerals are fine quartz, feldspar and mag-
netite smaller than 200 um in size r. Small amounts of coarse orthopyroxene are also included.

Sample No.7

N7 is a tannish grey rhyolite (SiO, = 74.22 wt. %) with banded and porphyritic textures. This sample has features of
pitchstone and/or perlite. The sample shows porphyritic, flow and perlitic textures. The groundmass is cryptocrystalline
with a large amount of crystallite. Phenocryst minerals are fine quartz, feldspar and magnetite smaller than 1 mm in size.
Secondary altered minerals with green color are also included.

Sample No.8

N8 is a grey rhyolite (SiO, = 73.16 wt. %) with banded and porphyritic textures. This sample shows porphyritic and flow
textures. The groundmass is cryptocrystalline, and phenocryst minerals are fine quartz, feldspar and magnetite smaller
than 500 p in size. Secondary altered minerals with green color are also included.

Sample No.9

NO is an altered volcanic rock (SiO, = 50.81 wt. %) with red, reddish and black colors. The sample is porphyry with a
jasper-like luster. It is very breakable. The groundmass is cryptocrystalline consisting of altered plagioclases and Fe-Ti
oxide minerals with black to red colors. Abnormally high AL,O; contents (=45.80 wt. %) indicate that this sample experi-

enced kaolinization.
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[pencrasiser coboit puomut (comepxkanue SiO, = 75.96 06beMHBIX MpoUEeHTOB [Wt. %]) ¢ TOJI0CYaTON TEKCTYPOM.
OcHoBHast Macca CKPBITOKPACTAIUTMYECKAs!, C OONBIINM KOJTHYECTBOM KPHUCTAUINTOB C TEKydeH TeKCTypoil. MuHepabl-
(heHOKpHCTHI (KBapIl, TOJICBBIE MIMATHl K MATHETHT) pa3MeToM MeHee 250 MUKPOH TakKe IPUCYTCTBYIOT.

Oo6pa3zen No.4

3710 romy6oBaro-6emnsit puomut (Si0, = 74.57 wt. %), co cMonsaHBIM O1eckoM. Tlon MUKPOCKOTIOM BHIHA TEPIUTOBAS
TEKCTypa M TaKXKe TEKCTypa YaCTUYHOTO TedeHust. OCHOBHAsI Macca CKPBITOKPUCTAIIIMYECKAs, ¢ OONBIINM KOJINIECTBOM
KpPHCTAJUINTOB. [IpHCYTCTBYIOT TaKkke MUHEPAIbI-(DEHOKPUCTHI (KBapll, MOJIEBbIE IIMAThl 1 MarHeTUT) Pa3METOM MEHee
250 mukpoH. HekoTopsle BTOpHYHBIE MHHEPAIIBl CHHETO 1[BETA TAKXKE OTMEUCHBI.

Oo6pa3zen No.5

310 puomnur (SiO, = 74.57 wt. %), ¢ moIOCYATON TEKCTYPOH, CEPOTO M CBETIO-3€JICHOTO IBETOB. BKitouaer B ce0s
JIMH309KH (parMeHToB oocuanana. OCHOBHAs Macca CKPhITOKPHCTAIUTIYECKAs, C OOJNBIINM KOJIMYECTBOM KPHCTAJUINTOB.
[TpucyTcTByIOT Taxkke MUHEPabI-(EHOKPUCTHI (KBapIl, MOJEBBIC MINTAaTHl 1 MAarHETUT) pa3MeToM MeHee 200 MHUKpOH.
TekcTypsl TedeHUs 1 TOPPHUPOBaAst TEKCTypa Takke orMedeHs! (Puc. 2).

Oo6pa3zen No.6

310 puonur (SiO, = 71.59 wt. %), ¢ monocyaroi TeKCTypoil, CBETIIO-3€JIEHOr0 U YepHoro 1BeToB. OOpaser compep ur
JIMH30YKN 00CHIMaHa pa3MepoM MeHee 3 MM, M TaKXKe BKJIOYAeT YepThl CMOJITHOTO KaMHsS W/WiM nepiura. Mmeer
moppUPOBYIO M MOJOCYATYIO TeKCTyphl. OCHOBHAsI Macca CKPHITOKPHCTAIUIMYECKAsl, C OOJBIIMM KOJINYECTBOM
KpPHCTAJUIUTOB. MuHepaibl-()eHOKPUCTHI MIPEICTABICHBI KBapIIEM, ITOJIEBBIMH LINTATaMH X MarHETUTOM, Pa3METOM MEHee
200 mukpoH. HebomnbIoe Komn4ecTBo rpyObIX OPTONMPOKCEHOB TAK)KE OTMEUEHO.

Oo6pa3zen No.7

Obpazen mpexncrasisieT coboi kopuuHeBaTo-cepblit puonut (Si0, = 74.22 wt. %), ¢ mosocyaroi n noppupoBoi
Tekcrypamu. OOpaser IMeeT YepThl CMOJISTHOTO KaMHS W/WiH HepiuTa. TekcTypsl oppHUpOBbIe, TEUEHHS U NIEPIUTOBEIC.
OcHoBHas Macca CKPBITOKPUCTAIINYECKAs], C OONBIINM KOJIMYECTBOM KPHCTAJUNINTOB. MUHEpanbl-()eHOKPUCTEHI
TIPE/ICTABIIEHBI KBAPILIEM, TIOJICBBIMH IITIATAMU M MarHeTUTOM, pa3MeToM MeHee 1 MM. HekoTopble BropiyHbIE MHHEPAIIBI
CHHETO IIBETa TaK)KE OTMEUCHBI.

Oo6pazen No.8

310 puonut (Si0, = 73.16 wt. %), ¢ ¢ monocyaroil 1 nMoppupoBoit TekcTypamu. B 0Opasiie MpUCYTCTBYIOT TEKCTYpPHI
nopdupossie u TeueHHss. OCHOBHAs Macca CKPHITOKPHCTAIUTMYECKAs; MUHEPAJIbI-(DeHOKPHUCTHI MTPEACTAaBICHBI KBApILEM,
MIOJIEBBIMH IIIIATaMH M MarHeTUTOM, pa3meroM MeHee 500 MukpoH. HekoTopble BTopHYHBIC MUHEpAbl CHHETO IIBETa
TaK)Ke OTMEYEHBI.

Oo6pa3zen No.9

Oo6paszen mpencrasisier co00i M3MEHEHHOE BynkaHndeckoe crekio (SiO, = 50.81 wt. %), kpacHOro, KpacCHOBAaTOTrO
U YEepHOTro IBETOB. DTO NOPGHUP € SMIMOUIHBIM OJIECKOM, U OYEHb JErKo packaibiBacTcsi. OCHOBHas macca
CKPBITOKPHCTAJUINYECKasl, COCTOUT M3 M3MEHECHHBIX IUIArHOKIJIa30B, U TUTAHO-)KEJIE3UCThIX MUHEPAJIOB YEPHOTO U
KpacHoro 1etoB. HeoObruHo BeIcokoe coneprkanne Al,O; (=45.80 wt. %) yka3bIBaeT Ha TO, YTO 3TOT 0Opasel] oABepres

IpouecCy KaoJIMHUTU3ALINHN.

Miyashiro, A and Kushiro, I 1975 Petrology II: A Property and Classification of the Rock. 171p. Kyouritsu Shuppan: To-
kyo. (In Japanese).
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Fig. 1. Rock samples.
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Fig. 2. b; Macroscopic photographs of samples. ¢; microscopic photographs of the cutting surface (bar : 1
mm), d; polarizing microscopic photographs of thin section.

Puc. 2. b: makpo-dotorpaduu 00pasios; c: MUKpo-(oTorpaduu ToHkHX nutHdoB (rHa nonocku 1 Mm); d:
(HOTO TOHKHMX CITAN/IOB B MOISPH30BAHHOM CBETE.
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The paleogeography of the Palaeolithic site at the Velykyj Sholes ridge area, Transcarpathia

Zhanna Matviyishyna and Sergii Karmazinenko

Abstract

This article focuses on the reconstruction of paleogeographic conditions in the region of the Velykyj Sholes ridge in
Transcarpathia before and during human habitation of the area. We start by giving a definition of paleogeography as
a scientific discipline highlighting its main objectives and subdisciplines. We underline the importance and potential
of multidisciplinary research combining paleogeographic and archaeological investigations for Palaeolithic sites.
Joint archaeological and paleogeographic studies concerning the stratigraphic and archaeological periodization of
Pleistocene and Palaeolithic Ukraine are proposed. The current conditions in the area of the Velykyj Sholes ridge are also
briefly described: relief, tectonics, geology, geomorphology, climate and landscapes. Previous research on geological,
geomorphological, paleogeographic and archaeological aspects of the Palaeolithic period has uncovered traces of human
presence as well as much older sediments in the vicinity of the ridge Velykyj Sholes and adjacent areas of Transcarpathia.
Based on the same literature, paleogeographic conditions in Transcarpathia (including the Velykyj Sholes ridge) were
reconstructed from the Archean to the Quaternary periods. Particular attention has been paid to Neogene volcanism and
the time the Vyhorlat-Hutyn volcanic ridge was being formed. The geological characteristics of volcanic ridge Velyky;j
Sholes are also briefly touched upon. We paid particular attention to the study of anthropogenic deposits, as they are
the contexts where human-made artifacts are discovered. We present here the general results of the paleopedological
studies (including micromorphological analysis) of soils and loess deposits in the five pits. We also used published
lithopedological and palynological data for the successful reconstruction of paleolandscapes. In the pits we were able
to identify the following stratigraphic horizons: Martonosha (mr), Lubny (Ib), Zavadivka (zv), Dnieper (dn), Kaydaky
(kd), Tyasmyn (ts), Pryluky (pl), Uday (ud), Vytachiv (vt), Bug (bg) and Holocene (hl). Artifacts from volcanic materials
(mainly obsidian) were mostly confined to the sediments of the Zavadivka, Kaydaky, Pryluky, Vytachiv and Holocene
horizons. The main conclusion is that the favorable climatic conditions, availability of raw materials and the artifacts
recovered indicate that the ancient human groups were living in the territory of the Velykyj Sholes ridge during the

Lower, Middle and Upper Palaeolithic periods.

Introduction

Paleogeography is the study of the ancient geographical envelope and the nature of the earth’s surface. It is also the
discipline that concerns itself with the history of the geographical environment, the knowledge of which is necessary for
a proper understanding of the present and the future of the Earth. Paleogeography consists of separate subdisciplines,
e.g., paleogeomorphology, paleoclimatology, paleopedology. (Fig. 1) that specialize in the study of ancient topography,
soil minerals, plants, animals, climate. Consequently, paleogeography is the science that studies the geographic envelope,
its development, history in general and its individual parts as they relate and interact with one another: the ancient
crust, topography, soil and weathering crust, water and air envelop, plants and animals in their totality and, especially,
geographical patterns regularities of their distribution and existence. The main focus of paleogeography is the spatial
and chronological study of structure, composition, and regularities of the ancient geographical envelope of the Earth’s
development, the origin and evolution of the main geosphere envelope (Bexnma 1987, 1990).

In the study of archaeological sites from the standpoint of paleogeography it is important to investigate ancient
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ITaneoreorpagus majeoTUTHYECKHUX MECTOHAXOKAeHUN B paiioHe xpeOTta Benuknii Kosaec B
3apkapnarbe

Kanna Marpunmuna u Cepreii Kapmazunenko

Pesrome

Crarbs MOCBSIILEHa PEKOHCTPYKLUAM Masieoreorpaduyeckux ycioBuil Ha Teppuropun xpeodra Benuxuii [lonnec 3a-
KapIaTbs, Kak B IO aHTPOIIOT€HOBOE BpeMsl, TaK U B aHTPOIIOTEHE BO BpeMsI MIPOKUBAHUs IPEeBHEro uenoBeka.Bo BBene-
HUHM JIaeTCs OIpezeseHus najgeoreorpadiy Kak HayKd, HAaBOISATCS €€ IVIaBHBIE 331aull U CTPYKTYPHBIC MOAPA3IEICHHS.
OTMeuaeTcss BaKHOCTb U MEPCHEKTUBHOCTh NTPOBEJICHHUSI COBMECTHBIX KOMILIEKCHBIX IajleoreorpaMuecKux 1 apxeo-
JOTMYECKUX HCCIEJOBAaHUH MaleOIUTUYECKUX MECTOHAXOXKACHUN. [IpUBOAUTCS anrOpUT™M COBMECTHBIX apXeoJIoro-ma-
neoreorpaMUECKUX MCCIICIOBAaHUI U CllellaHa KOppeJsinus najneoreorpaduueckoil (crpaturpaduieckoil) n apxeonoru-
YeCcKOH NMEepHOAU3aIliY B Npeesax IUICHCTOCHA 1 MaJleonTa YKpanHbl. KpaTko faeTcst XxapaKTeprucTuka COBPEMEHHbIX
ycioBuid B paiione xpe6Tta Benukuii [llonnec: penbed, TeKTOHUKA, Teoorus, reoMopdoorus, KIuMar  JIaH madThbl.
[TpuBoANTCST UCTOPHS TEOIOTHUECKUX, T€OMOP(OIIOTHUECKHX, ManeoreorpaMIeckux U apXeoJOorHIecKuX HcCiIeaoBa-
HUH aHTPOIIOTEHOBBIX U Oo0Jiee NIPEBHUX OTIOXKEHMH B paifoHe xpedra Benukuii Lllonnec n npuiieraromux TeppuTOpUsIX
3akapnarbs.Ha ocHOBaHMM JMTEpaTypHBIX HCTOYHUKOB OBUIH PEKOHCTPYHPOBAaHBI HEKOTOPbIC Masieoreorpaduiaeckue
YCIIOBHS Ha TEPPUTOpHHU 3akaprarbs (Bkirodas xpeder Bemukuii lllomnec) ot apxest no anTpornoreHa. Ocoboe BHUMaHHE
YAEIECHO BOIIPOCAM HEOT€HOBOTO BYJIKAHM3Ma M BpeMeHH 00pa3zoBaHust Beiropnar-I'yTuHCKONH ByIKaHWIECKOW TPSIBI.
KpaTko HaBoAmTCS reoornyeckas XapakTeprucTHKa ByJkaHnIeckoro xpedta Benmkuit [llonmec.Ocoboe BHMMaHuE OBLTO
CKOHIICHTPUPOBAHO Ha M3yYEHUH aHTPOIOTCHOBBIX OTIIOKEHHH, IIOCKOIBKY HMEHHO B HUX U OBUTH OOHapY)KE€HBI HaXO-
KM AApeBHETO denoBeka. HaBomsrcst 0000IeHHbIE pe3yabTaThl AIeONeI0NOTHIECKIX UCCIEJOBAHUH (C NCTIOIb30BAHUEM
MHUKpPOMOP(}OIOTHIECKOTO aHaIN3a) MOYBEHHBIX M JIECCOBBIX OTIIOKEHHH B 5 mrypdax. beumm Takke NCIIOIb30BAHBI JIH-
TOJIOTOTIEIOJIOTHYECKUE U TTATMHOJIOTHYECKHE TAaHHbIE APYTHX YUYEeHBIX. B mrypdax Hamu ObUTH POCIEKESHBI MapTOHOIII-
ckuii (mr), my6erckuii (1b), 3aBagoBckuii (zv), qaenpoBckuii (dn), kaiimakckuit (kd), TacmunCKHi (ts), mpumykckuit (pl),
ymaickuii (ud), ButaueBckuii (vt), Oyrckuii (bg) u romounenossrit (hl) crparurpaduaeckue ropu3ontsl. Haxonku apre-
(haKTOB U3 BYIKAHHYECKOTO CHIPhS (IPEUMYIIECTBEHHO 00CHINaH) B OCHOBHOM IPHYPOUCHBI K OTIIOKEHHUSIM 3aBaI0BCKO-
0, KalJaKCKOTO, MPUITYKCKOTO, BUTAYEBCKOTO M TOJIOIEHOBOTO TOPU30HTOB. Cenan oOuIuii BBIBOI, YTO OJIaronpusTHbIE
KIIMMaTHYECKUE YCIOBUS, HAJIMYUE CHIPbEBON 0a3bl M apTe(hakTOB CBUIECTENBCTBYET O MPOKUBAHUU JPEBHETO YEJIOBEKA

Ha TeppuTopun xpedra Bemukuii lllomiec Ha IPOTSHKEHUH HUXKHETO, CPEHETO U TO3HETO MaIeoInTa.

Beenenne

[Taneoreorpadus - Hayka 0 APEBHUX Teorpaduueckoil 000J0UKe U MPUPOJIE 3eMHON MOBEPXHOCTH. DTO Hayka 00 HUCTO-
PHUH Pa3BUTHS TeorpauuecKoi cpebl, MO3HaHUE KOTOPOH HEeoOXOIMMO JUIs TPaBHIBHOTO TIOHUMAaHMS HACTOSIIETO U
Oynymiero 3emun. [laneorpadust COCTOMT U3 OTIENBHBIX OTpaciei (ageoreoMopgooris, najieoKIMMaToIoTus, Taje-
omeztonorusi, Puc. 1) koTopble 3aHMMAIOTCSL U3yYE€HHEM JPEBHETO penbeda, NCKONaeMbIX MOYB, PACTCHHH, )KUBOTHBIX,
knuMara. CrieioBatenbHO, naneoreorpadus - HayKa, U3ydaromas reorpaguyeckyto 000JI04uKy, ee pa3BUTHE, HCTOPHIO
B IIEJIOM U OTJENbHBIE €€ YaCTH BO B3aHMOCBSA3M M B3aMMOJCHCTBUH: JPEBHIOI0 3€MHYIO KOPY, penbed, MOYBBI U KOPHI
BBIBETPUBAHHS, BOJHYIO U BO3ILYLIHYIO 000JIOUKH, PACTEHUS U JKUBOTHBIE B X COBOKYITHOCTH U, 0COOCHHO, reorpadude-
CKHE€ 3aKOHOMEPHOCTH X PaclpoOCTPaHEHHMs U CyllecTBOBaHUs. [ 1aBHON 3a/1adeli majeoreorpaduu sSBISETCS IPOCTPaH-
CTBEHHO-BPEMCHHOE M3Y4YEHHE CTPOEHHs, COCTaBa, CTPYKTYPHI M 3aKOHOMEPHOCTEH pa3BUTHA JIpeBHEH reorpaduaeckoit
000J109KH 3eMITH, BOSHIKHOBEHHE H SBOJIONHNS OCHOBHEIX reocepHsIx obomouek (Bexmma 1987, 1990).

HpI/I H3YyYCHHHU apXCOJOTNIYCCKUX 00BEKTOB C MO3UIUH r[aneoreorpaqmn Ba)XXHOC 3HA4YCHNUEC UMCIOT APCBHUEC I10-
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soils and sediments of Pliocene and Pleistocene formations, which began to form 5 mya. These are a peculiar natural
phenomenon and a specimen of the paleogeographic environments since their formation. Often the soils as components
of the environment are determined for the paleogeographic reconstructions. Geological phenomena of the Pleistocene
and more types of ancient soils and sediments have been the focus of paleopedological studies. The main purpose of
paleopedology (a branch of paleogeography that studies the ancient fossil soils) is the reconstruction of ancient soils and
soil cover, and the study of soil formation processes, establishing the history and development of the paleogeographic
envelope of the Earth. The study of soil cover (composed of natural components), includes the history of their
development which is important in order to understand the laws of soil formation processes in time and space (Bekmuu u
ap. 1979).

Paleogeographers (Matviishina, Zh.N., Karmazinenko, S.P.) and archaeologists (Stepanchuk, V.N., Ryzhov, S.
N.) have cooperated in the study of archaeological sites in Transcarpathia (Malyj Rakovets), Bug (Medzhibizh, Maslovo,
Nechaevo, Byrzulovo), Dnieper (Mirra) and Crimea (Zaskel’na). In their joint studies, soil and sediments have been used
to study and interpret the evolution and formation of archaeological sites (paleogeographic compiler), and to understand
the living conditions of ancient populations, and ultimately the evolution and history of human society (archaeological
compiler). These studies focus on fossil soils, sediments, and human occupation, by decoding information about the
natural environment and human activities, encoded in the “memory” of these soils and sediments (Cteman4yk Ta iH.

2013).

Conducting joint paleogeographic (paleopedological) and archaeological research can be beneficiary in
achieving the following objectives ([leprauesa 1997; Crenanuyk Ta in. 2013),

- the evolution of soils and soil cover, as a reflection of physical and geographical conditions of the past;

regional and facies regularities of landscapes formation due to the space and temporal variability of

environmental factors;

the fractional age dynamics of changes in soil properties and formation processes;

the reconstruction of climatic conditions during periods of human occupation;

the impact of climate, soil and environmental changes, the conditions on economic activities, resettlement and

migration of early human populations;

historical and sociological reconstruction using data and methods from archaeology, paleogeography, soil
science and related sciences;

- clarify the stratigraphy of cultural layers in order to establish the time of their formation.

Numerous works (Bekiuu u ap. 1979; Beknuu 1990; Marsuumuna 1992; Kapmasuunenko 2010, 2011;
Marsiimmna ta iH. 2011; Crenaruyk 2006) have standardized the procedures of joint archaeological and paleogeographic
studies (Fig. 2) in order to produce paleogeographic (stratigraphic) and archaeological periodization and correlation (Fig.
3).

As can be seen in these collaborations on the study of mainly Pleistocene and possibly more ancient soils in
Transcarpathia, we used mainly paleopedology based on the research of morphological (color, structure, size distribution,
moisture content, neoplasms, inclusion, the transition between the horizons, border) and micromorphological (skeleton,
plasma, color, aggregation, porosity, clay and organic parts, mineral skeleton, neoplasms, microstructure) features of the

ancient deposits (Bexsnu u ap. 1979; Marsunmnna 1982; Kapmasunenxo 2010).
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YBBI ¥ OTIIOKEHHS [UIMOLIEHA U TUIeHCTONeHa (POPMUPOBAHUS, KOTOPBIX HAYaIOCh 5 MITH. JIET ToMy Hazaz. OHH SBISIOTCS
CBOCOOPA3HBIMU MPHUPOTHBIMUA (PEHOMEHAMHU U «TaMsATHUKaMK Iajeoreorpadguueckux oO0CTaHOBOK BpeMeHH HX (op-
MUpoBaHus. YacTo MOoYBbI KaK KOMIOHEHTHI TIPUPOIHOI Cpeibl SIBISIFOTCS OIPEEISIFOIIMMU TIPH Majieoreorpagpuaeckux
PeKOHCTPYKIHsX. McclenoBaHneM MIeiCTOIICHOBBIX U OoJiee APEBHUX MOYB U OTIIOKEHHI 3aHUMAETCS 1aJIe0Ne0I0THsl.
I'maBHOM 3amadeit maneomnenonoruu (o6nacTu najeoreorpaduu, U3ydaromeil peBHne (MCKOIaeMble) TIOUBbI) ABISIETCS
PEKOHCTPYKLIUS IPEBHUX MOYB U MOYBEHHBIX MOKPOBOB, (PaKTOPOB M MPOIECCOB MOYBOOOPA30BAHUS, YCTAHOBICHHE
HCTOPHHU U 3aKOHOMEPHOCTEH MX pa3BUTHA B Majeoreorpadpuyeckoil obonouke 3emiu. M3yueHne moYyBeHHBIX TOKPOBOB
(KaK COCTaBIISIOIIMX KOMIIOHEHTOB IIPUPOIbI), B TOM YHCIIE UCTOPUH MX Pa3BUTHSL, BaXKHO JUISl TO3HAHUS 3aKOHOMEPHO-
CTell pa3BUTHS TOYBOOOPA30BaHUs BO BpeMEHH U B ipocTpaHcTie (Bekmy u np. 1979).
[Maneoreorpadsr (Mareuummnna, XX.H., Kapmasunenko, C.I1.) u apxeonoru (Cremanuyk, B.H., Peixos, C.H.)
HAMEIOT OIIBIT COTPYAHUYECTBA B HCCIICAOBAHNN apXEOIOTHICCKHUX MaMsITHAKOB 3akapraThs (Manblit Pakosen), [ToOyxbs
(Memxubox, MacnoBo, HedaeBo, bupsynoso), [logaenposes (Muppa), Kpsima (3ackenpHas). B mx COBMECTHBIX Hccie-
JOBAaHHSX TIOYBHI M OTIIOKEHHS apXEOIIOTHIECKUX 0OBEKTOB HCIIOIB3YIOTCS KaK JJIs M3YUYCHUS MX IBONIONUH F TeHE3Hca
(maneoreorpadudeckas COCTAaBIAIONIAN), TAK U JJIS PEIICHUS BOIIPOCOB YCIOBHH MPOKUBAHUS JIPEBHETO YEJIOBEKa, I'e-
HEe3Wca ¥ IBOJIOINH YeJI0BEYECKOro o0mIecTBa (apxeonorudeckasi coctapisiomnias). OObeKTOM TaKUX MCCIEIOBAHMMA SIB-
JISIETCSl UICKOIaEMBbIE MTOYBBI M OTIIOKEHHSI MECT MPOXKUBAHUS IPEBHETO YEIOBEKA, a IPEIMETOM - paciinppoBku UHOOP-
Mallu¥ O MPUPOIHOH cpesie OOUTAHUS U JeSTEIbHOCTH YeNIOBeKa, 3aKOJUPOBAHHOMN B «IIaMATH» ITUX MOYB M OTIOKEHUN
(Crenanuyk Ta iH. 2013).
ITpoBeneHre COBMECTHBIX naseoreorpadguieckux (1maneone oNnormieckux) U apxeoJorn4ecKux HCClleI0BaHHMH-
MMO3BOJIAIOT pemarh cieay Jume 3axaun (deprauea 1997; Crenanuyk Ta i, 2013):
- DBOJIIOIIMY TTOYB ¥ TOYBEHHBIX MOKPOBOB, KaK OTPAXKCHUS (PH3UKO-TeorpaduIecKuX YCIOBHUH IPOILIOTO;
- pETHOHABHBIX U (allHabHBIX 3aKOHOMEPHOCTEH (PopMUpOBaHUS JTaHTIIAPTOB B CBS3H C MIPOCTPAHCTBEH
HO-BPEMEHHOM N3MEHIYMBOCTHIO (PAKTOPOB OKPYIKAIOIICH CPEIIBL;
- IpoOHOM BO3pacTHON TWHAMUKY M3MEHEHHI TTOYBEHHBIX CBOHCTB U IIPOIIECCOB;
- PEKOHCTPYKIMHA TPUPOTHO-KIMMATHYECKUX YCIOBUH MPOKUBAHUS IPEBHETO YETIOBEKA,;
- BIHMSTHUS M3MEHEHHH KJINMAra, IT0YB U IPHUPOJHBIX YCIOBUH Ha X03SHCTBEHHYIO IEATCILHOCTD, PacCelieHHE 1
MUTpAIKHU JPEBHETO YEI0BEKa;
- HICTOPHUKO-COLIMOIIOTHYECKUX PEKOHCTPYKIINH C HCIIOIb30BAaHUEM JaHHBIX U METOJIOB apXEOJIOTHH, MaJIeoreo
rpaduu, TOYBOBEICHUS U CMEKHBIX HayK;
- BBISICHEHHS CTPaTUIpagUUeCcKuX YCIOBUIl 3aeranus KyJIbTYPHBIX CIIOEB M TAKUM 00pa3oM, yCTaHOBJICHHS

BpPEMEHHU UX (POPMHUPOBAHUSI.

Ha ocnoBe mHorouncnennsix padot (Bexmuu u ap. 1979; Bexnma 1990; Marsunmmna 1992; KapmasuneHko
2010, 2011; Mateiimuna ta iH. 2010; Crenargyk 2006) ObIT 0000IIEH aITOPUTM COBMECTHBIX apXeO0JI0ro-Maeoreorpa-
¢uaecknx nccnenopanuii (Puc. 2), a Takke comocTaBIeHH naneoreorpadudeckas (crpaturpaduieckas) U apXeoaorude-
ckast nepuomuzanus (Puc. 3).

Kak BHIHO M3 anropuTMa, MIPU HCCIEAOBAHUH B OCHOBHOM IUICHCTOLIEHOBBIX, @ BO3MOXHO M 0oJee IpeBHUX
MTOYB Ha TEPPUTOPUH 3aKapraThs HAMU OBUT IPHMEHEH B OCHOBHOM IaJICONEeTOIOTHIESCKIA METO/I, OCHOBAaHHBIH Ha H3-
y4eHHH MOP(OIOTHIeCcKUX (OKpacka, CTPYKTypa, TPaHyJIOMETPHUECKUI COCTaB, BIAYKHOCTh, HOBOOOPA30BaHMUSI, BKIIO-
YeHHs, IePeXol MEXKAy TOPU30HTAMH, TPAHUIIA) U MUKPOMOP(OIOTHUECKUX (CKeNeT, IIa3Ma, I[BEeT, arpernpOBaHHOCTb,
MOPHUCTOCTh, OPraHUYeCcKasi U TIIMHUCTAs! YaCTH, MUHEPAJIBbHBIN CKEJeT, HOBOOOPa30BaHHs, MUKPOCTPYKTYpa) OCOOEHHO-

cTeil apeBHUX oTioxeHuit (Bexnud u ap. 1979; Marsunmuna 1982; Kapmasunenxo 2010).
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1. General characteristics of the Velykyj Sholes ridge

1.1. Relief, tectonics, geology, geomorphology.

The Velykyj Sholes ridge lowland (also known as Tupyi, and Khust Gate) is a relatively small mountain range in
the Ukrainian Carpathians. It belongs to the Vyhorlat-Hutyn ridge of Volcanic Carpathians. The Volcanic Carpathian
region is located in the Carpathians and consists of the volcanic (Vyhorlat-Hutyn) ridge, the Irshava and Solotvyno-
Khust (Verkhn’otysens’ka) basins, and the Berezne-Lipshans’ka intermountain. Beyond the adjacent southwest of the
Transcarpathian Lowland the Vyhorlat-Hutyn ridge rises to 600-700 m. The main feature of the ridge is the asymmetry
of the structure. On the northern edge of its effusive bottom it has an altitude of 500-600 masl, while in the south it does
not rise above 200 m. The southern slopes of the ridge are flat, have a greater length than the northern. The north and
northeastern slopes are, with a few exceptions, short and steep. The volcanic ridge begins on the territory of Slovakia
and extends in a southeastern direction through Transcarpathia in the Romanian ranges: Vyhorlat, Syniak (Makovytsia,
Antolovets’ka polyana), Velykyj Dil (Borlio-Dil), Velykyj Sholes (Tupyi), Hutyn (Oash or Awash) (Cumoperko 1966;
Bonnap 1987; Baxpymes ta in. 2010).

The Velykyj Sholes volcanic massif is located between the rivers Borzhava (in the northwest), Rica (in the
southeast) and Tisza (in the south) within the Khust and Irshava districts (Transcarpathian region). Here the crest line
of the ridge takes an almost meridional direction, above which rise the dome-shaped peaks Tupyi (878 m), Klobuk (856
m), Hostryi (839 m), Tovstyi Verkh (818 m). The volcanic ridge borders in the north with the Velykyj Dil ridge, in the
east with the Solotvyno-Hust (Verkhn’otysens’ka) Basin, in the south with the backbone of Oash (Gutin), and in the west
with the Transcarpathian Lowland (Fig. 4). In Khust the ranges Velykyj Sholes and Hutyn are divided by the Tisza river
forming the so-called Khust gates (JIazapenko 1969; Baxpymes Ta iH. 2010).

By tectonic terms, the study area is located within the Transcarpathian internal flexure of Alpine orogenic
folding up-cover construction (Benikanos 2007). According to many geologists, the general tectonic view of flexure
deflection is determined by two major depressions: Chop-Mukachevo and Solotvyno, which are divided by the
transversal breaking expressed by the mountain ridge of volcanic breeds, Velykyj Sholes (I'eperuyx 1981).

Analysis of the geological map shows that the common volcanic rocks of the territory consist of different
composition: basalts, andesites, dacites and their tuffs, liparites (Kpyrios 2007). Volcanic rocks are widely used as
building material. On these rocks were formed eluvial-deluvial and eluvial deposits quaternary (gravelly-clay formation,
weathering crust pre-Quaternary rocks) deposits (Bo3rpiu i Toxuk 2007). Eluvial-deluvial deposits of the Vyhorlat-
Hutyn ridges and slopes of the Pliocene and lower Quaternary terraces of Transcarpathia are shown in yellow; pink and
reddish-brown color signify loams that contain a significant amount of crushed and redeposited volcanic material. Only
eolian-diluvial deposits have a large number of archacological materials finds (I'eperuyk 1968, 1981).

According to published data (T'eperuyk 1968; Baxpymies Ta in. 2010) the Vyhorlat-Hutyn (volcanic) ridge is
second in morphostructure in the volcanic Carpathians, formed during the Pliocene-Eopleistocene (?) by the powerful
lava of basic and pyroclastic material. In the structure of the ridge there are three strata of volcanic accumulation
(total capacity of more than 1.0 km). The basis of the ridge is composed mainly by andesitic tuffs with a few layers
of andesitic-basaltic lavas with 250-300 m capacity. A second floor formed layers of andesite and andesite-basalt
composition with tuff layers capacity of 400 m or more. These two thicknesses are combined in Hutyn suite, traced along
the volcanic ridge. The third-floor basalts are presented by the basaltic andesites in the Buzhora suite (thickness 500 m or
more). They are the youngest volcanic deposits of the range and do not have a continuous distribution.

In general, the Vyhorlat-Hutyn ridge consists of geomorphologically volcanic and volcano-denudation
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1. O6mas xapakrepuctiuka xpedTa Besmmkuii loanec
1.1. Peabed, TekTOHUKA, reoiorus, reoMop¢osorusi.
Xpeber Bemukuit Hlomnec (apyrue HaszBanusa- Tymoi (Tymsiit BepX - yKp.), XyCTCKHE TOPHI) - HU3KOTOPHBIHA, CpaBHH-
TEJIHHO HEOOJNBIIOI TOpHBIA MaccuB B YkpauHckux Kapmarax. OH oTHOcHTCS K Briropiar-I'yTHHCKOH ByJIKaHHYIECKOH
rpsne Bynkanndecknx Kapmar. O6nacte Bynkanmuecknx Kapmar pacnonokena B 3akapriaTbe M COCTOUT u3 Bynkanu-
yeckoro (Brrropmar-I'ytuackoro) xpe6ra, Upmasckoit u ConoTBHHCKO-XycTcKo# (BepxHeTHceHckoit) KOTIoBHH, be-
pesHe-Jlummanckoro Mexropbs. Hang mpuneraromei ¢ roro-3anajga 3akapnaTckoi HU3MEHHOCTBIO Briropriar-I'yTuHckas
rpsana Bo3soermaercs Ha 600-700 M. OcHOBHast 0COOCHHOCTD TPSIBI - aCHMMETpHS CTpoeHHs. [1o ceBepHOMY ee Kparo
mogomBa ep¢y3uBoB pacmonokera Ha Beicote 500-600 M, Torga Kak mo IKHOMY OHa He momHuMaeTcs Bbime 200 M.
HOXxHbIE CKIIOHBI TPSIIBI TOJIOTHE, UMEIOT OOJBIIYIO MPOTSKEHHOCTh, YeM ceBepHbIe. CeBepHBIC U CEBEPO-BOCTOYHBIC
CKJIOHBI, 32 PEIKUM HCKJIIOUCHNEM, KOPOTKHE U KpyThle. Bynkanmuecknii xpebeT HaunHaeTcst Ha Tepputoprn CIoBaknu
U TIPOXOIUT B FOTO-BOCTOYHOM HAIIPABICHUN Yepe3 TEPPUTOPHIO 3akapnarhs B PymbIamio, XpeOTsl: Boiropnar, Cunsik
(MaxkoButa, AHTanosenkas nonsaa), Bemmkuit T (bopmmo-Aun), Bemukuit omnec (Tymoit), I'yrun (Oamr mmu ABarr)
(Cunmopenxo 1966; bomnap 1987; Baxpymes Ta in. 2010).

Bynkanmueckuit MmaccuB Benmkuii [llomiec pacmonoxen Mexay pexkamu bopkaBoii (Ha ceBepo-3amane), Pu-
Kol (Ha roro-BocToke) u Tucoii (Ha rore) B mpeaenax XycTcKoro u Vpmasckoro paifoHOB 3akaprmaTckoil obmactu. 3uech
rpebHeBast TMHUSA XpedTa MpHoOpeTaeT NOYTH MEPUANOHAIBLHOTO HANPABICHUS, HaJl KOTOPOI BO3BBIMIAIOTCS KyIO-
moobpasubie BepnHel: Tynoit (Tymerid Bepx) (878 M), Kimobyk (Kurumna) (856 M), Ocrpas (T'octpsrit Bepx) (839 m),
Toncrernii (Toeteiit Bepx (818 m). Maccus Benuknit 1llomnec rpanuauT Ha: ceBepe - xpedTom Bemukuit ui, BocToke
- ConmotBuHCKO-XycTCKOH (BepXxHeTHCEHCKOI) KOTIOBHHOM, fore - xpedrom Oamr (['ytuH), 3amazne - 3akaprmaTckoid HA3-
MeHHOCTBIO (Prc.4). ¥ . Xycra xpeotsr Benukuit Hlomnec u I'ytur pa3neneHs! p. Trucoit u 00pa3yroT Tak Ha3bIBaEMBbIC
Xycrckue Bopora (Jlazaperko 1969; Baxpymes Ta in. 2010).

B TekTOHMYEeCKOM OTHOLIEHWH TEPPUTOPHS MCCIIEOBAHUS PACIONOKEHA B Iperesax 3aKapaTcKoro BHYyTpEH-
HETO Mpornda ANBITUIICKOTO CKJIaA4acTO-MOKPOBHOTO OporeHHoro coopyskenus (Bemikanos 2007). [To MHEHHIO MHOTHX
T'€0JI0TOB, OOIMH TEKTOHMYECKHUI BHJI IPOrHOa ONPEAEIIOT 1Be KpymHble nenpeccun: Yon-MykadeBckas n ColnOTBHH-
CKasl, KOTOPbIE pa3JIeNICHbl TOIIEPEYHBIM PA3JIOMOM, BBIPa’KEHHBIM TOPHBIM XpEOTOM BYJIKaHHYECKHX ITOpOJ - Bennknm
[Momrecom (T'eperuyk 1981).

W3 ananm3a reosoruueckoi KapThl CIEIyeT, YTO Ha TEPPUTOPUH PaciipOCTPAHEHBI BYJIIKAaHUTHI Pa3HOTO COCTaBa
- 0a3aJbThI, aHAC3UTHI, JaUUTHI, Jumaputel U ux Ty¢sl (Kpyrmos 2007). BynkaHudeckune moponasl pa3padaThIBArOTCS U
IIMPOKO UCIIONB3YIOTCS KaK CTPOUTENbHBIN Marepuan. Ha aTux mopoxax ¢opMHpOBaIiCh IIOBHATIBHO-ACTIOBUAIIBHEIC
1 DIIOBUAJIBHBIC OTIIOXKEHHSI YETBEPTUYHBIE (IIEOHUCTO-IIMHUCTBIE 00pa30BaHMsl, KOpa BHIBETPUBAHUS JIOYETBEPTHUHBIX

mopox) ornoxenus (Bosrpin i ['oxxuk 2007). DmroBUabHO-ACTIOBHAIBHBIC OTIAMKEHH Beiropnar-I'yTHHCKOM TPSABI U

CKJIOHOB TITHOICH-HIKHEUETBEPTHUHBIX Teppac 3akapaThs MPeCTaBIeHb! CYTIMHKAMU 5KEJITOT0, PO30BOTO M KPAaCHOBA-
TO-Oyporo IBeTa U colepiKar 3HauMTeJIbHOE KOJIMYECTBO M3MENIBYEHHOTO U [IEPEOTIIOKEHHOTO BYJIKAHUUECKOTO MaTepH-
ana. K 30510B0-/1e/1F0BUANBHBIM OTJIOKEHUSIM NPHYPOUEHO OOJIBIIOE KOTUYECTBO HAXOJOK apXEOIOTHUSCKUX MaTepHaIoB
(Tepenuyk 1968, 1981).

ComacHo omny0nukoBaHHbIM AaHHbIM ([epenuyk 1968; Baxpyues ta iH. 2010) Briropnar-I'yrunckoii (Byn-
KaHU4ecKuil) xpedet, MopdocTpyKTypa Broporo nopsiaka B Bynkanndyecknx Kapmarax, koTopblii 00pa3oBajcs B IUIHO-
LeH-Y0IUIelcToIeHoBOE (?) BpeMs MOLTHBIMHU JJaBaMH NIPEUMYIIIECTBEHHO OCHOBHOTO COCTaBa M MUPOKJIACTUIECKOTO Ma-
Tepuana. B crpoenun xpedTa pa3nnyaioT TPH TOJIIHM BYJKaHWYECKOW akKyMyssmuu (o6muieit MomnrHocThIo 6omee 1,0 km).
OcHoBa xpe0Ta CIOKeHa MPEUMYILECTBEHHO aHAE3UTOBBIMH Ty(haMU C PEIKUMHU NPOCIOHKAMHU aHIE3UTO-0a3aIbTOBBIX
naB MomHOCTHIO 250-300 M. BTopoii aTax 00pa3yroT ciion aHAe3UTOBOTO U aHAEe3UTO-0a3aIbTOBOTO COCTaBa C MPOCIION-
kaMu Ty(ha momHocTeio 400 M 1 Gonee. DTH J1Be TOMIIM OObEAMHEHBI B TYTUHCKYIO CBUTY, MTPOCIIEKUBAIOIYIOCS BIOJb
BCETO BYJKaHUYECKOTO XpeOTa. TpeTuil aTax npencrasieH 0a3anbTaMu U aHAe3uTo-0a3anbTaMu 0y>KOpCKOW CBUTHI MOIII-
HocThI0 500M 1 Gostee. OHU SABIAIOTCS CAaMBIMU MOJIOABIMH BYJIKAHHUECKUMH OTIOKEHUAMH XpeOTa M He UMEIOT CIIJIOII-
HOTO PacIpOCTPaHEHHUS.

B o6mem, Breiropnar-I'yturackas rpsaa mo reoMopdoIorndeckoMy CTPOSHUIO - 3TO BYJKaHWYECKHE W BYJIKa-

96



mountains, which were formed under moderate rises. This is lowland (up to 900-1000 m) volcanic massifer, ranges
ridges (N,-P) and low mountain (up to 600-650 m) plateau-like volcanic mountains, foothills of volcanic massifs (N,-
R). Volcanic and volcano-denudation relief forms are represented by caldera cones of extinct volcanoes (I'HaTiok Ta i H,
Hamionansauit atac 2007).

Within the geomorphological regionalization of the Ukrainian Carpathian ridge, Great Sholes is located within
the Vyhorlat-Hutyn lowland mountains and midlands of the Vyhorlat-Hutyn denudation-volcanic lowland mountains on
the Neogene sediments of the Ukrainian-Carpathian region of denudation-tectonic and structure-denudation mountains
of the Carpathian high country (bapiescbkuii Ta in. 2007).

1.2. Climate
The climate in the study area is moderately warm, moist medium with temperatures -7°C in January and July + 14°C. The
slopes of the ridge are well moistened, with annual rainfall of 1600 mm (ba6iuenko ta in. 2007).
1.3. Landscapes.

In the district of the Velykyj Sholes ridge mountain and foothill landscapes dominate. These are steeply and slightly
sloping low mountains with eluvial-diluvial deposits on Neogene volcanic rocks with oak-beech and beech forests on
brown mountain forest detritus and brownsoil-podzolic soils. These landscapes are different from other lowland areas
adjacent to those that form the basis for their steel igneous volcanic rocks (andesites, basaltic andesites, basalts and their
tuffs and dacites, liparites (rhyolites). The foothills of the ridge are ploughed up to 75% and there is a high residential
possibility in the future. There is widespread farming, viticulture, horticulture and cultivation of technical cultures
(Mapurud u gp. 1985; T'ony6ens 2007; Kanam Tta i1. 2007; Menpauk 2007).

The physical-geographical regionalization of the area is part of the district Nevitsky-Chinadievskogo Volcanic

intermountain basin area (Mapunany ta in. 2007).

2. History studies (geological, geomorphological, paleogeographic, archaeological) Anthropogenic
and older sediments in the vicinity of the Velykyj Sholes ridge and adjacent areas of Transcarpathia
The Volcanic Carpathians, geographically as a part of the Transcarpathian region have always attracted the attention of
many scientists (geologists, geomorphologists, paleogeographists, archaeologists).
2.1. Geological, geomorphological and paleogeographic studies
The history of research - geological, geomorphological, paleogeographical - of Transcarpathian anthropogenic and older
sediments has been described in detail in the monograph and the articles of O.M.Adamenko (Anamenxo 1987; 2006) and
in a handwritten manuscript by Yu.M.Veklich (Bexmua 2010). There are six periods of study: Austrian (1805-1887), the
first Hungarian (1887-1914), Czech (1914-1939), the second Hungarian (1939-1945), Soviet Union (1945-1991) and
Ukrainian (since 1991). When referring to the published materials we will focus only on major works, related primarily
to the Velykyj Sholes ridge and adjacent territories.

Firstly, we should mention the studies concerning Transcarpathian volcanism (Manees 1949, 1958, 1960,
1964; 3anecckuit 1960; Koctiok 1961; Jlazapenko 1960, 1979; ITuorposckast 1960; Janunosuu 1963; Haceaxun 1963;
Mepmuy u CriutkoBekas 1965, Mepnuya u np. 1968; 3aiineBa u Ilnotposckas 1966; bargacapsa n Janunosud 1968;
Jlazapenko 1969; Jlomuze 1975; dementox 1976; Ilpuxoapko 2004a, 20046), tectonic movements (T'odmreitr 1963,
1964; ITnorposckas 1964; BsutoB 1965; Andepren 1948; [Tanmenko 1992, 1999), the question of stratigraphic Neogene-
Cenozoik sediments on the basis of studies of the fossil flora and fauna (I'opeukwuit 1948; T'odureitn 1953; I'puinkeBnya

1953; Byposa 1957; Bypsianauna 1957; llepemera 1958, 1966; Bsnos 1962; Pribakosa 1964; I'puuyk u ap. 1966;
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HO-ZICHYAAIMOHHBIE TOPBI, KOTOPbIE 00Pa30BAIUCh B YCIOBUSAX YMEPEHHBIX MOAHATHH. DTO - HU3KOropHsie (1o 900-
1000 M) BynkaHW4YecKkne MaccuBbl, rpaasl, XpeOTol (N,-P) n Hu3KoropuBIe (0 600-650 M) ByIKaHHYECKHE IJIATOIIO-
JOOHBIE TOPBI, TOJHOXKbS ByJIKaHHUeCKHX MaccuBoB (N,-P). Bynkanumdeckumu u BylnkaHO-IEHYAAIMOHHBIME (hOPMaMHU
penbeda IBIAI0TCS KOHYCHI, KalIbIEPHI MOTYXIIUX BynkaHoB (['Hatiok Ta iH. 2007).

B npenenax reomopgonorugeckoro paiionuposanus YkpanHckux Kapmnar xpeder Bemukuit Hlomnec pacmono-
XKEH B mpenenax Buiropnaro-Bykopckoro HU3KOTopbsi U cpenHeropbst Beiropiar-I'yTHHCKOTO A€HyIannOHHO-BYIKaHH-
YECKOTO HU3KOTOPhsI HA HEOTEHOBBIX OTIOXKEHHAX YKPAaHHCKO-KapIaTCKOW 001acTH A€HYJalNOHHO-TEKTOHHYECKHUX Ta
CTPYKTYpHO-JIeHyJannoHHbIX rop Kapmarckoii roproii ctpans! (bapmescrkuii Ta iH. 2007).
1.2. Knumar
Knumar Ha TeppuTOpHH HCCIEN0BaHNUS YMEPEHHO-TETUIBIN, BIQKHBIN M3 CPETHUMH TeMIleparypaMu ssHBaps -7°C, uions
+14°C. CkioHsI XpeOTa X0pOIIIo yBIaKHEHEL, 3a rof BeimagaeT 1600 MM ocagkoB (badidenko ta iH. 2007).
1.3. Jlanamag el
B paiione xpedra Bemukwuii [llonnec npeoianaoT ropHble U MPEATOpHbIE JaHIaQThL. JTO KPYTO- M HOJIOTO CKIOHO-
BBIC HU3KOTOPbS C ATOBHANBHO-ACTIOBHAIHHBIMA OTIOKEHUSAMH Ha HEOTCHOBBIX BYJIKAHWYECKHUX IOPOax ¢ IyOoBo-0Oy-
KOBBIMH M OyKOBBIMH JIeCaMU Ha OypbIX TOPHO-JIECHBIX MEOHHCTHIX U OypO3eMHO-TIOA30IMCTHIX MOYBAX. YKa3aHHBIC
naHAmadTh OTAMYAeTCs OT APYTUX HU3KOTOPHBIX CMEXKHBIX TEPPUTOPHI TEM, YTO OCHOBOH JUIs UX ()OPMHUPOBAHUS CTa-
T N3BEP)KCHHBIE BYIKAaHUYECKHE MTOPOABI (aHIE3UTHI, aHAE3UTO-0a3aIbThI, 0a3abTHl U UX TY(HI, a TAKXKe JAIUTHI, JTU-
apyThl (pHOIHTHI - ¢ 70-X TooB) 1 uX Ty(sI). [Ipenropbs xpedra pacraxansl Ha 75% W 0TMEUaIOTCS BRICOKOH cennuTeo-
HOW OCBOEHHOCTBIO. 371€Ch IIIMPOKO Pa3BUTHI 3eMIIeeNIUe, BUHOIPaAapCTBO, CaJl0BOACTBO U BBIPAIIIMBAHHE TEXHUUECKUX
kyasTyp (Mapunnd u 1p. 1985; Tomy6ents 2007; Kanam ta in. 2007; Mensauk 2007).

Mo ¢uznko-reorpaduyeckoMy paiiOHUPOBAHHIO TEPPUTOPHS BXOAMT B cocTaB HeBuiko-UYuHaaueBckoro paifona

BynkaHudeckoi MEeXropHoii KoTIoBUHHOM obnactu (Mapunuu ta in. 2007).

2. Uctopus ucciaenoBanuii (reo10ru4ecknx, reoMopgoaorudeckux, najeoreorpapmieckux, apxeo
JIOTH4YeCKHMX) AaHTPOINOTeHOBBIX M 00Jiee APeBHUX OTJI0KeHHH B paiioHe xpedTa Besmknii llosnec n
NPUJIEeraloIuX TeppuTopusx 3Jakapnarbs
Bynkanngeckne Kapnarsl, TeppuTOpHaIbHO BXOAAIINE B COCTaB 3aKapIIaTCKOM 00JacTH BCeraa MPUBIICKANIN BHUMaHHE
MHOTHUX YY€HBIX (T€0JI0T0B, TeoMOp(]OIIOTOB, Majgeoreorpad)oB, apxeoaoroB).
2.1. I'eostornyeckue, reomopgoornyeckue u najgeoreorpagpuyeckue ucciaef0BaHUusA
HcTopust M3y4eHHOCTH TeosioTnu, reoMopdoiioruy, naneoreorpaduu 3akaprnarbsi aHTPOIOI€HOBBIX U Oosiee ApeB-
HUX OTJIOXEHHH NMOoApoOHO n3inokeHa B MoHorpaduu u cratbix O.M.Anamenka (1987, 2006) 1 B pyKOIIMCHOM OTYeTe
10.M.Bekinya (2010). Beigensitorest mectb nepronos usydenus: ascrpuiickuii (1805-1887 rr.), nmepBbli BeHIepcKui
(1887-1914), vemckuii (1914-1939), Bropoii Benrepckuit (1939-1945), coperckuii (1945-1991) u ykpaunckuii (c
1991 r.). CocnaBmuch Ha OMYONIMKOBAHHBIE MaTepHAaIbl OCTAHOBUMCS JIMIIL HA OCHOBHBIX PaboTaX, Kacaroluxcs B Iep-
ByI0 odepens xpedTa Benukuii [llomiec u mpueraromux TeppUTOPHA.

B nepByto odepens ciueayeT OTMETHTh paOOTHI TOCBSIICHHBIE 3aKkapaTckoMy BynkaHmMy (Mainees 1949, 1958,
1960, 1964; 3anecckuit 1960; Koctrok 1960; Jlazapenko 1960, 1979; IMuotposckast 1960; Jlanmmosud 1963; Hacen-
kuH 1963; Mepnmy n CnmtkoBekast. 1965, Mepmia u ap. 1968; 3aiinieBa u [Inorposckas 1966; barmacapsa u Mepiid
1968; Jlazapenko 1969; Jlomusze 1975; dementox 1976; [Tpuxonpko 2004a, 20046), HEOTEKTOHHYECKUM IBHKCHUSIM
(Todmreita 1963, 1964; ITnotposckas 1964; Bsamos 1965; Andepoer 1948; Iamuenko 1992, 1999), Bonpocam cTpa-
TUTPa(hUIECKOTO PACUWICHEHNSI HEOTCH-aHTPOIIOTCHOBBIX OTIOKEHUH Ha OCHOBE HCCIIEIOBAaHMH HCKOIIaeMOH (IIopsl n
(daynwr (Toperkuii 1948; Todmreitn 1953; I'pumkesua 1953; Byposa 1957; bypeinauna 1957; Hlepemera 1958, 1966;
BsutoB 1962; PeibakoBa 1964; I'puuyk u np. 1966; Unbunckas 1968; Cacun u CiiaBuk 1968; Pozymetiko 1971; Benrmun-
ckuit 1975; Anamenko u np. 1977; Bogonssta 1979; Annpeesa-Ipuporoposnd u ap. 2009), uctopun ux GpopMupoBaHus
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Wnpunckas 1968; Cacun u Cnauk 1968; Posymeiiko 1971; Benrunckuit 1975; Anamenko u ap. 1977 ; Boponbsia
1979; Aunpeea-I puporoposud u np. 2009), the history of their formation (Bsutos u ap. 1981; Bosnecenckwuii 1988) and
geology (Cob6oneB u Koctiok 1958; Illepemera 1966; [Ipuxoapko 2004 a, 20046).

It is also worth mentioning the collective work on the Carpathian territory “Geology of the USSR, T.XLVIII,
Carpathian Mountains” (1966) by multiple authors, including O.S. Vyalov, V.S. Sobolev (Neogene system--stratigraphy,
Neogene volcanism), G.I. Raskatova (Quaternary system), and N.P. Tsisya (geomorphology).

One of the key points regarding the geological structure and stratigraphy of the Transcarpathian region is the
difference of opinions concerning the formation age and completion of volcanic activity in the Vyhorlat-Hutyn ridge.
M.G. Prihodko has provided a very detailed account of the problem of Neogene age ratios of different facies stratigraphic
units Transcarpathia covered in the monograph on the correlation of Neogene sediments of the Transcarpathian Ukraine
and the trough of the East Slovak depression in the Slovak Republic (Ilpuxoasko 2004a; [Ipuxonsko u [ToHomMapboBa
2010).

It is important to mention the geological research in the area of the Velykyj Sholes ridge, conducted by V.S.
Sobolev (Cobones 1955), V.I. Zalessky (3anecckuii 1960), V.V. Nasedkin (Hacenkun 1963), E.F. Maleev (Mainees
1964), O.N. Gorbachevskaya (I'op6agesckas 1969), V.F. Petrun (Iletpyns 1972), L.G. Tkachuk (Tkauyk 1977), 1.S.
Solonenko and N.M. Timofeeva (Cononenxo n Tumodeera 1981) and others. In their work much attention was paid
to the petrographic description of obsidian, rhyolites, tuffs and others rocks within the Malyj Rakovets and Rokosovo
domes. The knappers of the Stone Age used volcanic glass from the Velykyj Sholes ridge, specifically from the region of
Rokosovo and Malyj Rakovets (ITerpyup 1972; Tmagunun u Cutiuseiit 1990; Prokos 1998, 2003; Penkos 1999; Prixkor
u ap. 20036 2009; Parr 2009; Racz 2008; Rosania et al. 2008; Ryzhov 2012; 2013a, 2013b; Sitlivyj and Ryzhov 1992).
After detailed chemical analyses of samples from Rokosovo obsidian, it was identified as type Carpathian III (Rosania et
al. 2008).

A number of publications have focused on Neogene plant imprints (Mnsunackas 1968), macrofauna (Po3ymeiiko
1971), the Sarmatian lagoon and continental deposits (bypos u Illepemera 1957), while others have described the
deposits of the Upper Pliocene terraces (Kamanun u llBanosa 1954) near the village Velykyj Rakovets.

The geological, geomorphological and paleogeographic studies of Quaternary deposits by G.P. Alfejev
(Andepoer 1948), N.P. Ermakov (Epmakos 1948), L.G. Kamanin and G.I. Ivanov (Kamanun u Msanosa 1954), G.1.
Raskatov (Packaroas 1953, 1957, 1966), A.V. Kozhevnikov (KoxeBaukoB 1965, 1966), N.S. Demedyuk (Iementok1971),
O.M. Adamenko (Amamenko u np. 1977a, 10776), M.F.Veklich (Bexnuu 1978, 1982) made it possible to divide
Quaternary sediments in Eopleystocene, Pleistocene and Holocene. Other detailed geological and paleogeographic
studies of anthropogenic deposits of Transcarpathia were conducted using palynological (Anamenko u ap. 1989) and
paleontological (Packaror1953) data, and methods for the determination of their absolute and relative age (Amamenko u
ap. 1989). (Anamenxo u ap. 1977a, 19776, 1978, 1979, 1981a, 19816, 1989). A significant contribution to the study of
the laws of relief development was the work of I.D. Gofshteyn (Fodurreitn 1964; 1995), P.N. Tsis (L{sics 1977).

One of the most important studies of Quaternary sediments is the monograph O.M. Adamenko and G.D.
Grodetska titled “Anthropogenic Transcarpathia” (Amamenko u ['ponenkas 1987). The authors studied and analyzed in
detail deposits from a number of key sites (Korolevo, Sosnovaya Roscha, Nizhniy Koropets, Beregovo), which allowed
for a more comprehensive division and correlation of Late Cenozoic deposits. Prominent among these studies are the
artifacts from Korolevo-I, discovered and studied by V.N. Gladilin in 1974 (I'nagunun 1975), and later studied by other

Ukrainian.
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(BstmoB u ap. 1981; Boznecenckuii 1988) u reonorudeckom crpoenuu (Codones u Koctiok 1958; Ilepemera 1966; Ipu-
xonpko 2004a, 200406).

Taxoke criemyer ynmoMsHyTh 0000meHHy10 padboty mo tepputopun Kapmar «['eomorust CCCP, T.XLVIII, Kapma-
TeI» (1966) KoMIekTHBa aBTOPOB, B ToM dncie ¢ ydactueM O.C.BsumoBa, B.C.CoboneBa (HeoreHOBasi cucTemMa - CTpaTu-
rpadusi, HeoreHoBbIH Byakanusm), I.1.Packarosa (uerBepriunas cucrema), H.IT.I{ucs (reomopdosnorus).

OmHMM U3 KIIOYEBBIX MOMEHTOB OTHOCUTEJIBHO I'€OJOTHYECKOT0 CTPOSHUs M cTpaturpaduu 3akapmnaTckoro
pEeTHOHA eCTh Pa3HOITIACUS B CYXKAEHHUIX O Bo3pacTe 00pa30BaHUS WM 3aBEPIICHUS BYJIKAHUYECKON JesTenbHOCTH BhI-
ropnar-I'ytuackoit rpsiisl. OueHs moapoOHO M 0OOCHOBAHHO NMPOOIEMa BO3PACTHBIX COOTHOLIEHHH HEOr€HOBBIX Pa3HO-
(anmanbHEIX cTpaTurpaduieckux noapaszeneHuid 3akapnarss ocsemiena M.I.IIpuxoapko B MoHOrpaduu mo Bonpocam
KOppEJIALUN HEOTCHOBBIX OTIOKEHHI 3akaprarckoro nporuda Yikpaunsl u Boctouno-CnoBarkoii Bnaanasl ClioBankon
pecnyomuku (IIpuxonsko 2004a; [Tpuxonsko u [Toromaprosa 2010).

Oco00 cieayeT OTMETHTh TE€OIOTHYECKHE UCCIIeIoBaHNs B paiioHe xpeOdTa Benukuii llomnec, koropsie mpo-
Bomuiu B.C.CobGones (1955), B.U.3anecckuii (1960), B.B.Hacenkun (1963), E.®.Manees (1964), O.H.I'opbaueBckas
(1969), B.®.Ilerpyns (1972), JI.T.Txauyk (1977), N.C.Cononenko, H.M.Tumodeena (1981) u ap. B ux tpynax donbmioe
BHUMaHHUE YIEISUIOCH METPpOrpaduuecKoMy OMMCAHUI0 00CHIMaHa, PUOJIUTOB, TY(GOB | Jp. TIOPOA B Ipeaenax Mamo-Pa-
KoBeIKoro M PokocoBckoro kymomnoB. Kak oTMeuaioT B cBOMX poO0Tax y4ueHble MacTepa KaMEHHOTO BEKa IOJIb30BaJINCh
HMEHHO BYJIKaHHYECKHUM CTEKJIOM ¢ xpebta Benukuii Illonnec, a ”MEHHO ¢ ChIpbeBOTO pernoHa PokocoBo - Maislit
PaxoBen (Iletpyns 1972; Imagunun u Cutnuseiii 1990; Puxos 1998, 2003; PeokxoB 1999; Peikos u ap. 2003, 2009;
Parg 2009; Racz 2008; Rosania et al. 2008; Ryzhov 2012, 2013a, 2013b; Sitlivyj and Ryzov 1992). ITocne aeranpHOTO
XMMHYECKOTO MCCIIEIOBaHMsI 00pa3IoB M3 POKOCOBCKOIO 0OCHIMaHa, ero Kiaccu(UIMpoBany Kak Tun Kaprarckuit 111
(Rosania et al. 2008).

Psyn myOnukarmii mocBsiIeH HaxonKaM OTIeYaTkoB pacteHuit HeoreHa (MnpuHCKas 1968), makpodayns! (Po3y-
Meiiko 1971), maryHHBIM ¥ KOHTHHEHTAIBHBIM OoTiIOXKeHUsM capmara (Bypos, Illepemera 1958), omucanuio oTioxeHHN
BEpXHEIUIHOIIeHOBOH Teppackl (Kamanuna, 1Bano 1954) BOnm3u c. Bennkuit Pakoser.

I'eonornueckue, naneoreorpadudeckue ¥ reoMopPOIOTHIECKUE HCCIEA0BAHIS YETBEPTHUHBIX OTIOKCHUN
I'TI.Andeprena (1948), H.IT.Epmakosa (1948), JI.I . Kamanuna, I".1Banosa (1954), I"V.Packarosa (1953, 1957, 1966),
A.B.Koxesnukosa (1965, 1966), H.C.lementoka (1971), O.M.Anamenko (Anamenko u ap. 1977a, 19776), M.®.Beknu-
ga (1978, 1982) mo3BonuiM pacueHUTh YETBEPTHUHBIC OTIIOKEHHUS Ha HOIUICICTOLIEH, MIIEHCTOIeH U rooIeH. Jlerans-
HBIE T€0JIOTHYECKUE U Najieoreorpaduueckie UCCiieloBaHHsl aHTPOIIOTEHOBBIX OTIIOKEHNH 3akaprarhsi NPOBOIMINCH C
HCIOJIb30BaHKEM MaauHojornueckux (Anamenko u ap. 1989), naneonronorndeckux (Packaros 1953) naHHbIX, METOZOB
OTIpeJIeNICHNs] MX a0COMIOTHOTO M OTHOCcHTeNbHOTO Bo3pacTa (B.H.llenkommsac 1989) u T.4o. (Anamenko u ap. 1977a,
19776, 1978, 1979, 1981a, 19816, 1989). 3HaunTeNbHbIA BKIA B U3yUSHHE 3aKOHOMEPHOCTEH pa3BUTHSI peibeda BHEC-
mu Tpyast . J].Todmreitna (1964, 1995); I1L.H.Hucs (1977) u ap.

OxHOM U3 caMbIX 3HAYMMBIX pabOT MO MCCIEA0BaHUIO YETBEPTHUHBIX OTIIOKEHHH sBIsieTcss MOHOrpadus
O.M.Anamenka u I'.JI.['ponenpkoii «Antpomnoren 3akapnarbs» (1987). ABropamu ObLIM A€TaIbHO UCCIIEAOBAHBI M IPOA-
HaJIM3UPOBaHbI OTIOKEHUS LIENIOT0 psifa onopHBIX pa3pe3oB (Koponeso, Cocnosas Pomra, Huwxnauit Koponern, beperoso),
YTO TO3BONMWIO OoJiee 0OOCHOBAHHO IPOBECTH pacdICHEHUE U KOPPEJSLHUIO NO3AHEKaHHO30HCKUX oTiokeHnH. Hanbo-
Jiee MOJTHBIM M3 HUX SIBJSICTCS OMOPHBIA pa3pe3 ¢ Haxoikamu apredaktoB KopomeBo-I, oTkpbITHIM 1 n3ydeHHbid B.H.
ImapgnmuaeM B 1974 rony (Imammmua 1975), a mo3nHee M3y4eHHBIN U IPYTUMH KaK YKPAHHCKAMU, TaK H 3apyOC:KHBIMA
HCCIIEeI0BATEISAMH.

MHorouucieHHbIe Tajeoreorpaduyeckue JaHHbIE UCCIIEN0BaHUN HCKOITaeMbIX IM0YB, (hayHbl, pacTHUTEIFHOCTH
1 T.JI. IO TEPPUTOPHH YKPaWHBI (BKIIOYas 3akapnarse) Mo3BOIWIHA B 1993 roqy KOJIEKTHBY YUEHBIX IO PYKOBOACTBOM

M.®.Bexnnya nznath «CTpaTHrpadUuecKyro CXeMy TUIHOLEHOBBIX OTIOKEHUH YKpauHb U «CTpaturpadudeckyro cxe-
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Numerous paleogeographic data from studies of fossil soils, fauna, vegetation, etc. on the territory of Ukraine
(including Transcarpathia) in 1993 enabled a team of scientists led by M.F. Veklich to publish two seminal studies:
“Stratigraphic schemes of Pliocene deposits of Ukraine”, and the “Stratigraphic scheme of Quaternary deposits of
Ukraine” (Bexnuda u ap. 1993a, 199306). These schemes were produced from all available data of large geological,
geographical, botanical and other collections of Ukraine. The scheme on Quaternary was approved as regional for
Ukraine.

Taking previous research one step further, Zh.N. Matviyshyna, N.P. Gerasimenko (MargiimmHa i ['epacumenko
2005a, 20056, 20058, 20051; I'epacumenko i Martgiimuuaa 2007a, 20076, 20078, 2007, 2007x1) published small-
scale maps of paleolandscapes for Ukraine, in the Complex and National Atlas of Ukraine These maps were created
for Kryzhanivka, Martonosha, Lubny, Zavadivka, Dnieper, Kaydaky, Plylyky, Vytachiv, Prychornomorsk in the
palaeographic stages of Pleistocene and Pliocene of Ukraine, including the territory of Transcarpathia.

The results of geological investigations of the oldest Quaternary sediments in previous years was the basis for
the publication for the Transcarpathia territory complete set of cards of the new generation of Gosgeolkarta-200: sheets
M-34-XXXV (Uzhgorod), L-34-V (Satu Mare), M-34 XXIX (Snina), L-34-IV (Khust), L-35-1 (Nadvirna) (MaupkiB Ta
in. 2004, 2010).

We should also mention the work “Study of the Quaternary cover of Transcarpathia with the aim of inter-
regional stratigraphic correlation and mapping,” spearheaded by Yu.M.Veklich (Bekauu 2010), N.P.Gerasimenko,
L.I.Cherepanya, S.V.Klochkov, M.R.Belevtseva, and E.D.Veklich were collaborators of the project. As a result of
stratigraphic, paleopedological, facies, geomorphological, palynological and research on borehole cores and outcrops “The
scheme paleogeographic phasing and detailed stratigraphy of late (Upper) Cenozoic of Transcarpathia” (Bexinuu 2010)
(Holocene, Pleistocene, Pliocene and Late Miocene) was composed. This work provided a systematic description of
stratified and unstratified formations and Late Cenozoic relief in more than 83 outcrops, 7 wells and 41 geomorphological
points of observation in Transcarpathia (Chop-Mukachevo depression, Solotvyno basin and Vyhorlat-Hutyn ridge), which
are the factual basis of the work. The end result was a comparison of stratigraphic units in the Transcarpathian Lowland
of Ukraine and Slovakia. The scheme includes the correlation different genetic types of sections (alluvial, superaqual and
subaerial origin), neotectonic and paleovolcanic phasing of the Chop-Mukachevo depressions, the Solotvyno basin, the
Vyhorlat-Hutyn ridge and surrounding areas. Additional data regarding the time of completion of Vyhorlat-Hutyn ridge
volcanism and “Kopania terraces” formation were also obtained. These materials have been used in correlation with
Quaternary sediments of the Transcarpathian flexure and East-Slovak depression (Uepenanst u Bexmug 2010).

2.2. Archaeological research.

The first Early Palaeolithic finds near the Velykyj Sholes ridge were discovered in 1968 by geologist V.F. Petrun at the
outskirts of the village Rokosovo (sites Rokosovo I and II; Petrun 1972). The use of volcanic materials, and in particular
obsidian from near Rokosovo was studied by Rosania et al. (2008), O. Votyakova (Botskosa 2012), A. Rats (Parr 2009),
and V. Usik et al (Ycuk u ap. 2014).

In 1969, on the southern outskirts of the village Malyj Rakovets V.N. Gladilin found seven obsidian artifacts
(Malyi Rakovets I) and later, in 1974, he began excavating the stratified multilayered Palaeolithic site of Korolevo.
After that, the territory of Transcarpathia became one of the main regions to study sites of the Lower, Middle and Late
Palacolithic in Ukraine (Imagunus 1975).

It is worth looking at the history of archaeological research near the village of Malyi Rakovets. Immediately
it should be noted that from seven of the Early Palaeolithic points in the area, identified by V. Gladilin and V. Sitliv in
the 1970s-80s, only one was stratified from Malyj Rakovets IV. The study of the Early Palaeolithic site continued in
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My YeTBEPTHYHBIX OTIOXKEHUH YikpamHs (Bexmma u ap. 1993a, 19936). [nsa cozganus cxeM OBUIH HCIIOIH30BaHBI BCE
HMEIOIINECS JaHHbIE OOBIINX I'e0I0THIECKHX, reorpapuieckux, O0TAHUUECKHUX U IPYTHX KOIICKTHBOB YKpauHbl. Cxe-
Ma ObITa yTBEpIKAeHa KaK perHoHANbHAS 1 YKPaMHEL.

[ITarom Bepen SBHINCH MEIKOMACIITAOHBIC KapThl MANCOJaHAMAPTOB UL TEPPUTOPUN YKPAWHBI, OITyOJIHKO-
BanHbIe JK.H.Marsunmmnoit, H.I1.I'epacumenxo B HarmonansaoM 1 KommiiekcHOM atinacax YKpauHbl. DTH KapThl ObLTH
CO3JaHbI /Ul KPbDKAHOBCKOTO, MapTOHOIICKOTO, JTyOSHCKOTO, 3aBaJJOBCKOTO, JHEMPOBCKOTO, KalIaKCKOTO, MPUITYIIKOTO,
BUTa4€BCKOTO, IPHYEPHOMOPCKOT0 asieorpaduuecKix 3TaroB YKpauHbl, BKJII0Yasi TEppUTOpHIo 3akapnarbs (Marsiiim-
Ha i ['epacumenko 2005a, 20056, 20058,2005 1; ['epacumenko i Martgiimmnaa 2007a, 20076, 20078, 2007, 2007 1).

Pe3ynbrarhl r€0NorHyeckuX NCCIEeI0BaHUM KaK YeTBEPTHYHBIX, TaK U OoJiee IPEBHNUX OTIOKEHUH MPEAbIIYIINX
JIET CTaJId OCHOBOM Ul MOCTPOEHMS U U3aHKHe N0 TEPPUTOPHUU 3aKapraTbs KOMILUIEKTOB KapT HOBOI'O MokojeHus I'ocre-
onkaptel-200: mucter M-34-XXXV (Yxropon), L-34-V (Cary-Mape), M-34-XXIX (Cruna), L-34-1V (Xycr), L-35-1
(HagBopnas) (MampkiB Ta iH. 2004, 2010).

CrnenyeT Takxe OTMETHTH pabotry «lccienoBaHne YeTBEPTHYHOTO MOKPOBA 3aKapraThs ¢ LEIbI0 MEKPETH-
OHAJBHOU cTpaTurpaduuecKol KOPPEISAIUA U KapTHPOBaHUsS», pykoBoauTesnb 0.M.Bexmma (2010), uCTIOTHATENHN:
10.M.Bexkmny, H.I1.I'epacumenko, M.1.Yepenans, C.B.Knoukos, M.P.benesniesa, n E./[.Bexnuu. B pesynsrare crparu-
rpadM4ecKux, Majseone 0I0rHIecKuX, GannaibHbIX, TeOMOP(POIOTHIECKUX, CTIOPOBO-TIBUIBLIEBEIX U APYTHX HCCIEN0-
BaHUU KE€pPHA CKBAKWH M OOHAKEHWH cocTaBieHa «Cxema maneoreorpadudeckor dTAMHOCTH U JeTaIbHON CTpaTUrpa-
¢un no3aHero (BepXHero) KaiHo30s1 3akapnarbs» (TOJNOLEH, TUIEHCTOICH, TUIMOLEH M NO3AHUI MuoleH). [IpuBogurcs
CHCTEMaTU3MPOBAHHOE OIMCAHKNE CTPAaTU(QUIIMPOBAHHBIX U HECTPAaTH(ULINPOBAHHBIX 00pa30BaHUii U penbeda IM03IHETOo
KaitHo30s 110 Oonee yeM 83 oOHa)xkeHHsIM, 7 CKBaKMHAM U 41 reoMop(oIOrHYecKOMY IYHKTY HaOIIOICHHSI TEPPUTOPHH
3akapnares (Yom-MykaueBckasi Briajuaa, CoJIOTBHHCKasl KOTJIOBUHA M Beiropnar-I'yTHHCKast Tpsiia), KOTOpPBIE SIBISIIOT-
cs hakTorpaduueckoil OCHOBOHM pe3ynbraroB padot. [IpoBeneHo comocTaBieHue cTparurpadguieckux noxpasaeneHni
3akaprarckoil HU3SMEHHOCTH YKpanHbl 1 CroBakuy. CxeMa BKIIIOYAeT KOPPEIALHUIO Pa3pe30B Pa3IMIHBIX TeHETHIECKUX
THUITOB (QJITIOBHAIBHOTO, CYNEPaKBaJILHOTO U Cy0aspaabHOTO IMPOUCXOXK/ICHHS), HEOTEKTOHUYECKYIO U MaJICOBYIIKAHH-
YEeCKyI0 3TanHocTh Yon-MykaueBckod BnaauHbl, COJIOTBUHCKOW KOTIOBUHBI U Briropnar-I'yTuHCKoH Ipsabl U npue-
ralomux Teppuropuil. IlomydeHs! TONONHUTENbHBIE JaHHBIE OTHOCHTEIBHO BO3PACTa 3aBEPIICHUS ByJIKaHN3Ma BwIrop-
nar-I'yTHHCKOH Tpsaapl 1 oOpa3oBanus «KomaHbCKOH Teppackl». DTH MaTepHaiIbl OBIIM HCIIOIB30BAHBI IIPH MPOBEICHIH
KOPPEISIUN YeTBEPTUIHBIX OTIIOKEHHH 3akaprarckoro mporuda u Bocrouno-Crosarkoit Bnajaunsl (Uepenans u Bexmmu
2010).

2.2. ApxeoJioru4eckue HccaeJ0BaHNs.

IlepBble paHHenaneoIUTUYECKHE HaXOAKU B pailone xpebTa Benukuit lllonnec 6simu Halinens! B 1968 rogy reonorom
B.®.Ilerpynem Ha okpause cena PokocoBo - mecronaxoxaenue Poxocoso I u II (1972). IIpo ucnons3oBaHus ByJIKaHH-
YECKOTO CHIPbs, U B YaCTHOCTH oOcuauana, BOmm3u ¢. PokocoBo ormeuanu B cBoux poborax K. Pocanms (Rosania et al.
2008), A.Parx (2009), O.Botsikosa (2012), B.Ycuk u ap. (2014).

B 1969 rony Ha roxHOI okpanHe c. Mansrit Pakosery B.H.Imagumuna Hammen ceMb 0OCHIMAHOBBIX apTe(aKkToB
(Mamnsrit Pakoser ) u yxxe moxke B 1974r. im Oplta OTKphITa CTpaTH(UIUPOBAHHAS MHOTOCITOHHAS TalCOTUTHIECKAs
crosHka Koponeso. [Tocie 3toro tepputopust 3akaprarsst cTajla OHAM M3 OCHOBHBIX PETHOHOB 110 M3YYICHUIO NTaMATHH-
KOB HIDKHETO, CPEHETOo 1 MO3HeTo najeonura Ykpaunsl (Imagumua 1975).

ITonpo6HEE OCTAaHOBUMCS Ha UCTOPHH apXCOJOTHUYECKUX MCCIeNoBaHMN BOMM3M c. Mansiii Pakosen. Cpa3sy
CJIeyeT OTMETHUTh, YTO U3 CEMH PAHHEMAJICOINTHYECKUX IyHKTOB B 3TOM paioHe BBIABIEHHbIX B.ImagumuaeiM u Cut-
nuBbIM B 70-80-x romax XX cT. ToybKO OnuH ObUT cTpartuduupoBan - Maneiii Pakoser IV. U yxe uccienoBanus 31oro
PAHHEMAJICONUTUISCKOTO MaMITHUKA OBLTO MPOAOIIKEHO B mocieayromue roasl (Cutiusbiii 1985, 1989; I'magunuy u

Cummusiii 1990; Prokos 1998, 2003; Peixor 1999; Peiko u ap. 2003, 2009; Kucenesuun i Kucenesuu 2002; Crenan-
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subsequent years (Cummussiit 1985, 1989; I'manumma 1 Cutnuseiid 1990; Pixos 1998, 2003; Peoko 1999; PeoxoB u np.
2003, 2009; Kucenepuun i Kucenerrmu 2002; Crenanuyk Ta iH. 2013; Rosania et al. 2008; Ryzhov 2012, 2013a, 2013b;
Sitlivyj and Ryzhov 1992).

The investigation of the archaeological site Malyi Rakovets IV conducted in 2006 and 2014 had both an
archaeological and a paleogeographic component (PspxoB u ap. 2009; Marsiimuna Ta in. 2011, 2012; Kapmasunenko

2013; Crenanuyk Ta i1. 2013; Pmwxos 2014; Ryzhov 2012, 2013a, 2013b).

3. The paleogeographic conditions of Transcarpathia during the Quaternary

Based on published data, we have reconstructed some of the paleogeographic conditions in Transcarpathia (including the
Velykyj Sholes ridge) until the Anthropogenic period (Tab. 1) from 4000 to 1.8 (2.5) mya. A description of the conditions
was carried out following the international and Ukrainian stratigraphic schemes for Cryptozoa (Precambrian) and the
Phanerozoic (I'oxuk ta iH. 2012; International commission on stratigraphy 2013).

In the geological history of Transcarpathia the development cycles were rather isolated during the Baikal,
Caledonian, Hercynian and Alpinian phases (boxrap 1987).

During the development cycle of the ancient Baikal (1000-540 mya) in the territory of modern Transcarpathia
a marine geosynclinal basin consisted of sand and clay rocks with a small admixture of volcanic rocks (Bilopotik suite)
that accumulated over time. During the final phase of the cycle these rocks were carried away resulting in the area being
raised and drained.

The Caledonian cycle lasted from the Cambrian to the Silurian, that is, from 550 to 400 mya. At the beginning
of the cycle deflection appeared, in which powerful sand-clay and volcanic rocks accumulated (Delovets suite). At the
end of the cycle the geosynclinal regime changed to orogenic. Rocks were crumpled into folds, the area was drained, and
the northeast mountain ridge of Transcarpathia began to form.

The Hercynian cycle lasted from the beginning of the Devonian to the Permian (400-230 mya). By the early
Middle Devonian the mountain ridge, which arose in the previous cycle, was denudated. The whole area is included
in the flexure. A vast saltwater basin was formed in it, which accummulated sand and silt, clay rocks and volcanic
formations. During the Carboniferous period there was intensive folding, metamorphism and granitation. At the area of
the deflection mountain erection increased.

At Transcarpathia during the interval 1000-230 mya, the conditions under which the flexure first formed
were repeated three times: marine sediments accumulated in thick layers over a trough, and then compressed in folds.
The territory rose and drained, but the mountains and the raised area, formed on the deflected area, were destroyed.
The Earth’s crust in the Carpathian region, where the new Carpathian structure began to form during the Triassic, was
heterogeneous and included elements of the Baikal, Caledonian and Hercynian orogeny cycles.

The Alpine cycle of the Carpathian Mountains’ tectonic evolution, during which the modern structure and
topography of the mountains were formed, began in the Early Triassic, i.e. 230 mya and is still ongoing. It is divided into
four periods: the rift, oceanic, transitional and orogenic (bognap 1987).

The rift period is associated with the Triassic, and it took place 25-30 mya. Initially a slight lowering and
accumulation of sand-clay with carbonate sediments occurred; later, but still during the Middle Triassic, tectonic activity
increased. In terms of expansion, the rift zone occurred at the same time. An oceanic type of crust also formed then.

The oceanic period falls on Jurassic and it lasted 55-60 mya. Throughout this period ocean- spreading conditions

were in place, coming to an end sometime in or after the Lower Cretaceous, i.e. 100 mya. The width of the trough,
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gyk Ta iH. 2013; Rosania et al. 2008, Ryzhov 2012, 2013a, 2013b; Sitlivyj and Ryzov 1992).

OTaensHO CieIyeT OCTAaHOBUTHCS Ha KOMITIEKCHBIX apxeonorudeckux (C.M.PwxoB) u maneoreorpaduueckux
(CK.M. Marsunmmuna, C.I1.KapmaznHeHK0) HCCIEIOBaHMAX apXeOJIOrHYeCcKoro mamsaTHuka Mansri Paxosert IV B 2006 u
2014 romax. O yeM CBUAETENHCTBYET COBMECTHBIC myOnukanuu (PeokoB u ap. 2009; Matsiimuna Ta 1. 2011, 2012; Kap-
maszuaeHko 2013; Cremanuyk ta iH. 2013; Pmwxos 2014; Ryzhov 2012, 2014a, 2014b).

3. Haﬂeoreorpaqmqeacne 00CTAaHOBKH Ha TEPPUTOPUHU 33Kapl’laTLﬂ B TOAHTPOIIOI¢HOBOEC BpEeMHA

Ha ocHoBaHMHM nUTEpaTYPHBIX HCTOYHMKOB HAaMHM PEKOHCTPYHUPOBAHBI HEKOTOPHIE Majeoreorpaguyeckie yciIoBUs Ha
TeppuTOpHH 3aKaprarbs (Bkirouas xpeder Benukwuii [llomtec) B 1o antponorenosoe Bpems (Tab. 1) maunnas ot 4000 no
1,8 (2,5) muH. net Ha3an. OmucaHue OCYIIECTBICHO CONTACHO MEXIyHAPOIHOU M YKPAWHCKOH CTpaTHrpapHIECKUX CXEM
Kpunrto3os (nokemOpust) u ¢paneposos ('oxwuk ta iH. 2012; International commission on stratigraphy 2013).

B reomormueckoit nctopun 3akapriaTbs BRIICIIOT OaiKaIbCKUH, KATCTOHCKHNA, TEPIIUHCKAN U alTbIIUACKUH 11~
kel paszsutus (bograp 1987).

B teuenne mpesnero Oaiikanbckoro mukia pazsutus (1000-540 mutH. €T Ha3am) HA TEPPUTOPUN COBPEMEHHOTO
3aKapraThsl CyIecTBOBAI MOPCKOW T€0CHHKIIMHAIBHBIA OacceiiH, B KOTOPOM HaKaIlIMBAJIMCh [IECYaHO-TIIHHUCTEIE TTOPO-
JIbI ¢ HEOOJIBIIION MPUMECKHIO BYJIKAaHOTEHHBIX 00pa3oBaHuil (OET0MOTOoIKas CBUTA). B 3aKiounTeNnbHy0 a3y MHUKIIa dTH
nopo/b! ObLIK caoBaHbl, a TEPPUTOPHUS MOJHATA U OCYILCHA.

KanenoHckuit UK MpoAOIKANICS OT KeMOpus 10 cuiypa, To ecTh oT 550 no 400 muH. jer Ha3ax. B Hauane
ILIMKJIa BO3HUK MPOTUO, B KOTOPOM HaKaIUTMBAJINCh MOLIHBIE TECYaHO-TIIMHUCTHIC U BYJIKaHOT€HHbIE TIOPOABI (JIeoBeIKast
cBHTa). B KOHIIE IIMKIIa TeOCHHKIMHAILHBIA PEXUM CMEHUIICS OPOreHHBIM. [1oposbl ObLIN CMSTHI B CKJIAIKU, TEPPHUTO-
pHs OCylIeHa, a CeBepO-BOCTOUHEE 3aKapIiaTbsl BOSHUK TOPHBIA KPSIK.

TeprmHCKHI UK [UTAJICS ¢ Hadaia IeBoHa Ao mepmu (400-230 muH. et Haszan). o Hadama cpeqHero JeBoHa
TOPHBIA KPS, BOHUKIINH B MPEABIAYIIEM IIUKIIE, ObLT cieHyAnpoBaH. Best Tepputopus BKmodmiack B mporu6. Odpaso-
BaJICS] OOIIMPHBIA MOPCKOHM OaccelfH, B KOTOPOM OTKJIaJbIBAJIMChH ECYaHO-aJIEBPUTOBBIC U TIIMHUCTHIC MTOPOJBI, a TAKKE
BYJIKAaHOTCHHBIE 00pa30BaHMsl. B KaMEHHOYTOIBHOM HIEPHOIE 3A€Ch MPOXOJUT HHTEHCHBHOE CKIIaJKO0OPa30BaHMs, METa-
Mopdusm u rpanuTH3anyst. Ha mecte nporuba pacteT ropHOE COOPYKEHHE.

Ha teppurtopun 3akaprnarbst B mpoMexyTke 1000-230 MiH. JIeT Ha3a TPUKIIbI TOBTOPSUTHCH YCIOBHS, TIPU KO-
TOPBIX CHadaja 00pa30BBIBAJICS MPOTUO - TPOT, B KOTOPOM HAKAIUIMBAJINCH MOIIHBIE TONIIH MOPCKHX OCAJIKOB, a 3aTeM
MTOPOABI CMUHAJIUCH B CKJIAAKH. TeppUTOpHUS MOJHUMANACh U OCYIINBAIACh, @ TOPBI, WIN MOTHATHIE YYaCTKH, KOTOpPHIE
00pa30BBIBAIMCH HA MecTe Mporuba, pa3pynaiuch. 3eMHas Kopa Ha 3akaprarbe, Iie B Tprace Havana (popMHupoBaThCs
HoBas cTpykrypa Kapmar, Obu1a HEOTHOPOIHOW U BKITIOYAJIa AJIEMEHTHI 0alikaJIbCKOT0, KAJIEOHCKOTO M T€PLIUHCKOTO ITH-
KJIOB TEKTOTEHE3a.

ANBIUHACKUH UK TEKTOHUYECKOH 3Bomronuu Kaprmar, B TeueHne KoToporo 0bu1a chopMupoBaHa COBpEMEHHas
CTPYKTypa U peisibed rop, Hadajcs B paHHEM Tpuace, To ecTh 230 MIIH. JIeT Ha3aj, ¥ NpoaopKaeTcs 1o cux nop. OH nox-
paszensieTcst Ha 9eThIpe TIeprona: puQTOBBIH, OKCAaHUIECKUH, TepeXOTHbIH U oporeHHEIH (boxrap1987).

PudroBrIii mepron cBsI3bIBaETCS ¢ TpUAcoM, ipomoinkaics 25-30 MirH. JieT. BHavane orMevaeTcss He3HAYHTEIb-
HOE OITyCKaHME ¥ HAKOIUICHUS II€CUYaHO-IIMHUCTHIX U KapOOHATHBIX OCAJKOB, MO3XKE, HO CIIe B CPEHEM TPHACE, TEKTO-
HUYecKas akTUBHOCTh YCHJIMBaeTCs. B ycnoBusax cmpenunra (pacTspkeHHs) Bo3HHKaeT prugdrosas 30Ha. Dopmupyercs
3eMHas Kopa OKeaHN4eCKOTo TUTIA.

OkeaHWYECKUI TIEpUO] MPUXOJUTCSI HA 0Py, ipomoikaincs 55-60 miuH. neT. [lToBceMecTHO OKeaHUYECKHA MepH-
Ol IPOXOJIVJI B YCIIOBUAX CIIPEIUHTa, KOTOPHIN 3aKOHYMIICS HE paHee HIDKHEro Mena, To ecth 100 miH. et Hazan. IlIu-
puHa rporuda, chopMHUPOBABLIErOCs Ha OKEaHWYECKOH Kope, BUIMMO, He npebimana 100km.

[Tepexoaublii eproj; OXBaThIBAET MeJ U naneoreH, Hadancs 120-110 muH. JeT Hazaa u npogoinkancs 80-90
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Tab. 1. Changes of paleogeographic conditions in Transcarpathia from Riphean to Quaternary (boumgapuyk 1960;
Tloxwuk ta iH. 2012; International commission on stratigraphy 2013 ).
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Ta6. 1. U3Menenwus naneoreorpaduuecKux YCIOBUU Ha TEPPUTOPHH 3aKaprarhs ¢ pudes 10 aHTPOMOreHa
(Boumapuyk 1960; T'oxxuk Ta in. 2012; International International commission on stratigraphy 2013).
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formed on the oceanic crust, does not exceed 100 km in length.

The transition period covers the Paleogene and Cretaceous; it began 120-110 mya and lasted until 80-90
mya. During this period the conditions of expansion were changed by subduction, i.e. by compression, resulting in
the zone of Benyofa in Transcarpathia to form over volcanic arches; sedimentation basins were reduced and a coating
structure formed over the Marmorosh massif. To the north the marginal seas began to form, which in turn triggered
the accumulation of flysch sediments. During the Cretaceous and Paleogene in the mountainous part of Transcarpathia
complex tectonic processes took place that led to folding and thrusting activity.

The orogenic period began on the border of the Paleogene and Neogene, 23 mya, and is still in progress. It is
caused by the convergence of two large and rigid crystal blocks: the Pannonian microplate from the southwest and the
Eurasian lithospheric plate from the northeast. This convergence has led to the expulsion of the accumulated material
prior to precipitation, finalizing the modern internal structure of the mountains, as well as the creation of intense and
deeply dissected mountainous terrain. The process occured in three stages: early, middle and late orogenic.

The early orogenic phase dates to 7-8 mya. At this time, there was a total inversion of the tectonic regime,
resulting in the Carpathians turning from a subsidence and sediment accumulation into an area of uplifting and erosion.
In peripheral areas deflections occurred with an accumulation of precipitation, which rivers demolished from raised land.
The rise of the Carpathian land was slow at first, but gradually it increased. The Carpathians went through a complete
phase of folding, which led to the formation of complex integumentary structures. After this, the intensity of tectonic
movements decreased. Denudation processes vigorously destroyed the raised Carpathian land. A Polonyn surface formed
in alignment.

The middle orogenic stage covers the Thorton-Pannonia period approximately 6 mya. A new active stage
signified by new uplifts of the Carpathian land began. New subsidence and sedimentation basin displacement in the
direction of the Carpathians can be observed in the Transcarpathian flexure. Intensive tectonic folding movements led
to the formation of large thrusts, while volcanic processes also increased. However, from the second half of this stage
onward tectonic movements faded away. Intense denudation dominated. The end of the stage is marked by the complete
disappearance of marine sedimentation conditions in the Transcarpathian flexure and the formation of a Beskid surface of
alignment in the Carpathians.

The late orogenic stage was the shortest one. It began in the Pliocene (3.5 mya) and is not yet complete. The
beginning stage is characterized by a sharp acceleration of upward movement. Finally formed Vygorlat-Gutinskaya
volcanic ridge. Over time, increases the rate of uplift. If in the early stages can still be assumed that the formation of
surfaces align with the erosion of the importance and belonged to other denudation processes is significantly dominated
by anthropogenic erosion. This leads to the formation of only narrow strips of terraces on the slopes of the river valleys.

It is evident that the formation of the youngest Vyhorlat-Hutyn ridge of the Ukrainian part of the Carpathian
Mountains began in the Paleogene (Oligocene). Its origin is closely linked with the multi-directional tectonic movements
that emerged at the junction of fold-block structures of Internal Carpathians and the Hungarian median massif on the
border of the Oligocene and Miocene. Positive sign movements on the line of the Transcarpathian breaking contributed
to raising the northern part of the inner Carpathians (Poloninsky Range, Rakhiv crystal massif, Chernogora), but negative
sign movements led to the lowering of the southern part, on the place where the Transcarpathian foredeep flexure formed.
Significant amplitude of the vertical movements led to the Earth breaking, which was accompanied by outpourings of
magma. Volcanic products were interbedded with volcanic shallow water marine sediments. At the end of the Neogene
the sea receded, and in the Transcarpathian basin continental conditions prevailed. However, volcanic activity along

the cracks of the Earth crust continued, resulting in the emergence of the Volcanic Carpathians. The formation of the
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MJIH. JIET. B 3TOT mepron ycioBus CIIpeiHTa WIH PACIIHPEHUS, CMEHSIOTCS CYOQYKIIUEH, T. €. CKaTueM, BO BpeMsI KOTO-
poro Ha 3akapriaThe BO3HHKAeT 30Ha beHbiioda ¢ oOpa3oBaHHeM HAIl HEHW BYIKaHHMYSCKHUX IyT. baccelHbI ocaaKoHaKo-
IUIEHUS COKpammaroTcs. POpMHUPYIOTCS TIOKPOBHBIE CTPYKTYpEl MapMmopocckoro MaccuBa. CeBepHee 00pa3yroTcst OKpa-
HWHHBIE MOp$, B KOTOPBIX HAYWHAIOT HAaKaIIMBaThCcs Ocagku (uumia. B Menmy u mameoreHe B ropHOil yacTé 3akapnarbs
MIPOMCXOIAT CIOKHBIC TEKTOHIMYECKHUE MTPOIIECCHI, IPUBOAAIINE K CKJIAAYaTOCTH M BUAO00Pa30BaHHIO.

OporeHHbIN NepruoA HavdaJICsl Ha TPaHUIE TajieoreHa U HEOTeHa, TO €CTh 23 MIIH. JIET Hazal, M MPOIOIKACTCS
1o cux nop. OH BBI3BaH COMIKCHHEM JABYX KPYIHBIX U J)KECTKHUX OJIOKOB 3eMHOHN KOpbI: [[aHHOHCKOW MHKPOIUIUTHI C
[oro-3amnaaa u EBpoasuarckoi IuTochepHol MINTHI C CEBEPO-BOCTOKA. DTO COIMIKEHUS MPUBEINIO K BHIJABINBAHUIO HAKO-
TUIEHHBIX PaHee 0CAJIKOB, OKOHYATETHbHOMY O(QOPMIIEHHIO COBPEMEHHON BHYTPEHHEH CTPYKTYPHI TOP, a TAKXKE CO3TaHUI0
HMHTEHCHBHO M TNNIyOOKO pacdeHeHHOro ropHoro penbeda. [Iponece npoucxoami craauiiHo. Beinensiercss Tpu craanu:
paHHAA, CPpEAHAA U TTO3AHAA OpOIrCHHAA.

PanHsis oporeHHas craausi nmpojospkanack 7-8 MiH. JeT. B aTo Bpems npousonuia o0Ias MHBEPCUS! TEKTOHH-
YECKOIo pexxuma, B peaynbrare uero Kaprnarsl npeBpaTnimch U3 o6iacT MporubaHus 1 HaKOIUIEHHST 0CAKOB B 001acTh
MOTHIATHH U pa3MbiBa. Ha mepudepuilHbIX yyacTKax 3aKJIaJbIBAIOTCS MPOTHOBI, B KOTOPBIX MPOUCXOAUT aKKyMYJISIIHS
0CaJIKOB, CHOCUMBIX peKamu ¢ NoAHsATo# cymu. [TonHsaTHe Kapnarckoil cymu cHavana ObUTH MEJICHHBIMHU, Jajiee YCH-
nmuBarorcs. [IpoxoauT obOmast kaprmarckas (a3a CKIIaa4aToCTH, KOTOPast MPUBeia K (POPMUPOBAHUIO CIIOKHBIX TTOKPOBHBIX
cTpyktyp. Ilocne ckinaayaTocTd UHTEHCUBHOCTh TEKTOHUYECKUX JBM)KEHUHN MOHMXkaeTcs. [leHynalrnoHHbIe TPOLECCHI
SHEPTUYHO Pa3pyIIarOT MOAHATYIO KapHarcKyro cyrry. Oopasyercs [1oMoOHHHCKas TOBEPXHOCTH BHIPABHUBAHUS.

CpeaHsist OporeHHasi CTajidsi OXBaTbIBaeT TOPTOH-MaHHOH. OHa MpoaoKanack okojao 6 miH. jet. Hauano cra-
JIIH 3HAMCHYETCSl HOBBIMU aKTHBHBIMH TIOMHATHAMH Kapnarckoi cymu. HoBble onmyckaHus U cMelIeHus OacceliHa oca-
KOHAKOIUTEHHs B HampaBiieHnH Kaprar HaGirogaroTcs B 3akapiaTckoM Iporude. AKTHBHO IPOSBIIIA ce0s M CKIIa4aThie
TEKTOHHYECKUE ABIDKCHUS, IPUBEALINE K 00pa30BaHUIO KPYIHBIX HAJBUTOB. YCHIIMINCH TaKKE M BYJKaHHYCCKHE TIPO-
neccbl. OgHAaKo, HAUMHAsL CO BTOPOI MOJIOBUHBI CTalUU, TEKTOHUUECKHE ABMXKEHUS yracaroT. [0croncTByeT HHTEHCUB-
Has JeHynauus. B KoHIE cTaauy OTMeYaeTcs IOJIHOE HCUE3HOBEHNE MOPCKUX YCIIOBUH CEIMMEHTAlU B 3aKapraTCKOM
mporu6e u oOpasyercs beckuuckas moBepXHOCTh BRIpaBHUBaHMA B Kapmnarax.

[Mozaass oporeHHas ctaaus Hanmbosiee kopoTkas. OHa Havanack B TutHOIleHe (3,5 MITH. JIET Ha3am) | elie He
3aBepmmiack. Hadamo craauu xapakTepu3yeTcsl pe3Kod aKkTUBU3AIUEH BOCXOMAIMUX NBYOKCHHUN. [TomHATHAMEU OBLITH
oxBadeHB! He TonbKo Kapmatel. Brarnsaercs B mogaaTie ConoTBHHCKAs KOTIOBHHA. OKOHYATebHO (hopmupyeTcst Boi-
ropiar-I'yTuHCKas Bynakanndeckas rpsaa. Co BpeMeHeM TeMIT MOAHATHI HapacTaeT. Eciy B Ha4aje cTaauy ere MOXKHO
MIPEATIONIOKHTE, YTO B (HOPMHUPOBAHUH TIPHIOIMHHBIX IIOBEPXHOCTEH BEIpAaBHIBAHUS BMECTE C 3p0O3Heil BayKHOE 3HAUCHHE
MIPUHAAICKAIO U JPYTHM JCHYAAINOHHBIM IPOLIeccaM, TO B aHTPOIIOTEHE 3aMETHO MPeodIagaeT 3po3ust. ITO MPUBOIHUT
K 00pa30BaHMIO TOJIBKO Y3KHX ITOJIOCOK Teppac Ha CKJIOHAX PEYHBIX JIOJIHH.

Kak Buaum, ¢popmupoBanusi camoro mosoznoro Beiropnar-I'yTuHckoro xpe6ra ykpauHckoit yactu Kapnarckux
TOp Ha4ajJoch B NajieoreHe (0aMroeH). Ero mpoucxoxaeHne TeCHO CBA3aHO C Pa3HOHAIMPABIEHHBIMH TEKTOHUYECKUMU
JIBIDKEHHSIMH, BO3HUKIIMMH Ha CTBIKE CKJIauaTo-IIIbI00BOro coopykenust Buyrpennux Kapnar u Benrepckoro cpenns-
HOTO MacCHBa Ha TPaHUIIC OJUTOIICHA U MHUOIIeHA. [IBIDKEHHUS TOJIOKUTEIBHOTO 3HaKa 110 JIMHUU 3aKapHaTckoro pasioMa
CIIOCOOCTBOBAJIM MOIHATHIO ceBepHOW yacTu BHyTpenunx Kapnar (IlononuHckuii xpedet, PaxoBckuit kpucTamummueckui
MaccuB, UepHoropa), a IBUKEHHS OTPULIATENILHOTO 3HAKa MPUBEIH K OMYCKAHUIO FOXKHOM YacTH, HA MECTe KOTOPOH U
chopMmupoBascs 3akapnarcKuil MPeIropHbIN Mporud. 3HAYUTENbHAS aMIUIATYAa BEPTHKAIBHBIX IBM)KCHUH TpUBeEa
K pasjioMaM 3€MHOM KOpbI, KOTOPbIE COMPOBOXKIAIUCH U3NUSHUSIMU MarMbl. [IpolyKThl ByJKaHHU3Ma MEpeCIanBalnCh
C MOPCKUMU OTJIOKEHHISIMHA MEITKOBOJMIA. B KOHIIE HEoreHa MOpe OTCTYNWIO, U B 3aKaprnaTcKoM MPOorude BOIAPHIIUCH
KOHTHHEHTaNbHbIE yCiIoBUs. OHAKO ByJIKAHUYECKas EATEIbHOCTh BIOJb TPELIMH 3€MHOM KOpBI MPOAOIKAIACh, B pe-
3yJbTaTe yero U Bo3HUKIM Bynkanuueckue Kapnarel. @opmupoBanue Bynkanndeckux Kapnar mocie cTOJIKHOBEHHS
OCTPOBHOW IIyTH U KOHTHHEHTA CBUICTECIBCTBYET O MEPEKPHITHH MUKPOKOHTHHEHTOM (OCTPOBHOM JyTH) OKEaHHUYECKOM

KOPBI paHeC CYyHICCTBOBABIICTIO OKPAMHHOI'O MOPA.
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Volcanic Carpathians after the collision of an island arch with a continent indicates an overlap by the microcontinent
(island bow) of oceanic crust with the pre-existing marginal sea.

V.N. Zaytseva and T.Yu. Piotrovskaya (3aiirieBa u [Tuorposckas 1966) have divided the formation of Neogene
sediments in Antropogene Transcarpathia into three stages, distinguished by a special regime of sediments accumulation.

The first stage includes the time from early Burdigalian to Early Thorton. It is characterized by the formation of
sea and lagoon sediments: clay with interbedded sandstones and conglomerates, greenish-gray tuffs, ashes, pyroclastics,
rock salt and gypsums (3atiniea u [TnorpoBckas 1966).

The second stage from Late Tortonian to Pannonian is characterized by the accumulation of flysch-like molasses
of marine and freshwater/continental origin with the rhythmic alternation of gray and variegated clays, sandy with
interbedded sandstones, shales, siltstones, tuffaceous sandstones, tuffites, coquina, liparites tuffs and conglomerates.

During the third stage the formation of upper freshwater/continental volcanic strata, anthropogenic lacustrine-
alluvial, and subaerial formations took place. In the lithology composition of the Upper Pliocene complex clay with
interbedded sandstones, coals, tuff, basalt, andesite-basalts and tuffs liparites, coarse-grained alluvial sand and clay-
lacustrine material occurred. Anthropogenic lacustrine-alluvial and subaerial deposits are represented by a variety of
clays that differ in lithology and lithologic-mineralogical composition of rock fragments, loess and paleosols.

In the third phase, Upper Pliocene sediments of the Il’nytsia suite differ in lithology and are characterized
by tuffaceous sedimentary strata. After the sedimentation of the Il’nytsia suite there was a new activation of tectonic
movements through Utesovo-Marmarosh whereby the Khust breaking was formed which caused the powerful volcanic
eruptions that led to the formation of the Vyhorlat-Hutyn ridge. In the petrographic composition of the ridge volcanic
rocks one can see basalts, andesites, basalts, andesite-dacite, dacite, liparites, and tuffaceous pyroclastic material. The
mineralogical composition of the rocks is varied. These are plagioclase, pyroxene, ore minerals, staurolite, hornblende,
garnet, mica, quartz etc. During the formation of ridges in the Late Pliocene the central part of the Chop-Mukachevo
depression was bound from the east by the Mukachevo breaking and from the north by the repaired segment of the
Uzhgorod breaking, where thick variegated clays with small lenses and interbeds of sand and gravel (Chop suite)
accumulated. A small admixture of volcanic rocks as part of pebbles can be observed as Vyhorlat-Hutyn ridge eroded by
the Carpathian rivers.

During the early Quaternary drainage occured in the Mukachevo depression. Only the central part experienced
subsidence within the same tectonic boundaries, as during the formation of Chop suite. There is an accumulation of
thick strata of alluvial gravel with small lenses of sand and lacustrine clays. The accumulation of a thick sequence of
lacustrine-alluvial deposits created the foothills of an accumulative plain (Transcarpathian Lowland).

Therefore, during the third stage the entire territory of the Transcarpathian depression rose gradually and drained
completely. There is a final separation of deflection on the Solotvyno and Chop-Mukachevo depressions, which resulted
in the formation of the Vyhorlat-Hutyn ridge. The Solotvyno depression experienced a steady uplift. In the Mukachevo
Chop-basin during the early stage is set on laguna mode with the presence of a stable pool in the central part. The part of
the Chop-Mukachevo depression located west of the Mukachevo fault continues to subside. The deflection led to a thick
sequence of alluvial accumulation of gravel and the extensive development on the watershed subaerial cover.

Throughout all stages of the development of Transcarpathia, as internal deflection formed its tectonic plan
and modern relief, an important role was played by longitudinal and transverse breaking. During the first phase of
development longitudinal breaking was of major importance, in that it delineated the area of flexure and predetermined
the main features of the basement structure. At the transition between the first and second stage a restructuring of the

tectonic plan took place and, along with the large longitudinal breaking, an equally large cross violation appeared that
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B.H.3aiinieBa u T.}O.ITuorpoBckas (1966) pasaensaior BpeMs GopMUPOBaHUS HEOTSH-aHTPOIIOTEHOBBIX OTIIOMKE-
HUH 3aKapmaThs HA TPH ITAla, OTIIHYAIONIIXCS 0COOCHHOCTIMH PEXXUMa HaKOTUICHHUS 0Ca/IKOB.

[lepBerif aTam BKII0OYaeT BpeMs OT Oypaurana o paHHUK TopToH. OH XapakTepu3yeTcs 00pa3oBaHHEM MOPCKUX
1 JIATYHHBIX OCAJKOB: IJIMH C MIPOCIOSIMH ITIECIAHUKOB M KOHIIIOMEPATOB, Ty(hOB 3€JICHOBATO-CEPHIX, METUIOBBIX, TMPOKIIa-
CTHUYECKHX, KAMEHHOH conn U ruticoB (3aiineBa u [Tnorposckas 1966).

Bropoii 3Tan 0T mo31HET0 TOPTOHA II0 TAHHOH BKIIOYUTENBHO XapaKTepeH HAKOIIICHHEM (DIMIIOMIHBIX MOJIACC
MOPCKOTO ¥ IIPECHOBOIHO-KOHTHHEHTAJIBHOTO IPOUCXOXK/ICHNS, IPECTABICHHBIX PUTMIUYHBIM YepEIOBAHHUEM IJIHH Ce-
PBIX U TECTPOLIBETHBIX, IECUAHUCTHIX, C MPOCIOAMHU IECYAHUKOB, apTHJUINTOB, aleBPUTOB, TY(OTCHHBIX NTECYaHUKOB,
TY(UTOB, PaKyLIHSKOB, JUIAPUTOBBIX TY(POB, yTIeH U KOHIJIOMEPATOB.

B tperuii aTan nponsouuio GopMUPOBaHHE BEPXHEIIMOLEHOBBIX TPECHOBOHO-KOHTHHEHTAIBHBIX U BYJIKaHH-
YECKHX TOJII M aHTPOIOTeHOBBIX 03€PHO-aJUTIOBUANILHBIX U Cy0adpaibHBIX 00pa3oBaHuil. B muronornueckom cocrase
[OPOJI BEPXHOIJIMOLIEHOBOTO KOMITJIEKCa yYacTBYIOT IIIMHBI C MPOCJIOSAMHU MECUYaHUKOB, yIiied, TyQoB, 0a3aibThl, aH/e-
3UTO-0a3alIbThl, JJUIAPUTHI U UX TY(BI, Tpy0000IOMOYHBIN aITIOBUANBHBIN U INIMHUCTO-IIECYaHbIH O3€pHBIH MaTepHall.
AHTPOIIOTEHOBBIE 03EPHO-AJUTIOBHAIBHBIE U CyOa3pajbHbIE OTIIOKEHHMS MPEICTABICHb! NIMHAMH ¥ Pa3HOOOpa3HbIMHU MO
JIUTOJIOTO-MUHEPAJIOTHYECKOMY COCTaBy O0JIOMKaMHM IOPOJI, JIECCOBUAHBIMH CYIJIMHKaMH M MCKOIIaeMbIMHU IouBamu. Ha
TPEeTheM dTare ChOPMUPOBAIUCH BEPXHEILTHOICHOBBIC OTIOKECHUS HIBHUIIKONH CBHUTHI, MPEIICTABICHHBIC 0CAI0YHO-TY-
¢orennoit Tommei. [Tociie HaAKOTUIEHUsT 0CAaIKOB MIIBHHUIIKOM CBHTHI MPOU3O0ILIA HOBAas aKTHBH3AIMS TEKTOHUYCCKUX
JBIXKEHUH 10 YTecoBo-MapMapouckoMy U XyCTCKOMY pa3jioMaM, KOTOpasi BbI3Baja MOIIHBIE BYJKaHUYECKUE U3JIHSI-
HUS, IpUBEAIIHe K GopMupoBaHuio Beropnar-I'yTHHCKOH Tpsiabl. B meTporpadguueckoM cocTaBe BYIKaHOTECHHBIX TTOPOJ
IpAOBl IPUHUMAKOT ydacTue 0a3aibThl, aHIC3UTO-0a3alIbTh, aHIC3UTO-NAIUTHI, JAIUTHL, JTAMAPUTHL, TYQOTCHHBINA ITH-
pOKIacTHYeCKHi MaTepral. MUHEpaTOTHIeCKHi COCTaB TOPOI pa3sHOOOpa3eH. ITO IIarHOKIa3bl, MHPOKCEHBI, PYIHEIC
MUHEpAaJbl, CTAaBPOIUT, POrOBBIE OOMAaHKH, TpaHATHI, CIONA, KBapIl U Ip. B mepuox ¢hopmMupoBaHus rpsgsl B MO3THEM
IJIMOLEHE B Mpenenax HeHTpanbHol yacT Yon-MykauyeBCKOH BIaiWHbl, OTPAHUYEHHOMN ¢ BOCTOKa MyKaueBCKUM pa3iio-
MOM, a C CEBEPa MMOJHOBJIECHHBIM OTPE3KOM YKIOPOJICKOTO pa3jioMa, HaKaljauBaeTcsl HeMas TOJLIA IECTPOLBETHBIX INIUH
¢ HeOOJBIINMH JIMH3aMH U TIPOCIIOSMH TIeCKa U TajieyHHKa (JoIIcKasi CBUTA). B cocraBe ranek HaOmomaeTcss HeOobIas
npuMech 3((Y3UBHBIX TOPOA, TaK Kak Beiropnar-I'yTrHCKas rpsaa pa3MbIBajach KapIaTCKUMHU PEKaMH.

B nauane anTpomorena mpoucxonuT ocyiienrne MykadeBckoi BnaauHbl. TOJNBKO LIEHTpaIbHAas €€ 4acTh HC-
MBITBIBAET IIPOTHOAHNE B MpeesiaX TeX jK€ TEeKTOHWYECKUX TPAHMIl, 9TO M B Meproy (GOpMUPOBAHHUS YOIICKOH CBHTHI.
[IponcxoauT HaKOIUIEHHE MOIIHBIX TOJII AJUTFOBHAJIBHBIX TAJICYHIKOB C HEOOJIBIINMHY JTMH3AMH ITeCKA U 03EPHBIX TJIHH.
AKKYMYJSIHS MOITHOH TOJIIIHN 03€PHO-aJUTIOBHAIBHBIX OTIOKEHUH CO37aeT NPEATOPHYI0 aKKyMYJIATUBHYIO PaBHUHY
(3akapmnarckyio HU3MEHHOCTB ).

Taxum 00pa3oM, B TpPETHH 3Tal BCS TEPPUTOPHsT 3aKapraTCKOro Mporuda MOCTENEHHO MOIHUMAGTCS U MOJHO-
cThIO ocymraercs. [IporcxoquT okoHUarensHOE pasjeneHue mpornda Ha ConoTBHHCKYIO U Yon-MyKa4eBCKyIO BIIaIUHBL,
¢dbopmupyercst Boiropiar-I'ytunckas rpsaa. CoMoTBUHCKAs BIIaJWHA UCHBITHIBACT ycTOWYKMBOE noausaTHe. B Hon-Myka-
YEeBCKOH BIIAJMHE B HaJajie HTalla yCTAHABIMBAETCS 03€PHO-JIATYHHBIH PEXXHUM C HaJIU4YHeM Oojee YCTONMUUBBIX Oacceii-
HOB B LicHTpanbHOHU yacTu. Yacts Hon-MykaueBCKol BIIaAMHBI, PACIONIOXKEHHAs K 3anany oT MykaueBCcKOro pasioma,
MIPONIOJDKACT oIycKaThed. [Iporubanue ee KOMIEHCUPYETCsS HAKOIIEHHEM MOIIHOM TONIIM aJITIOBHAJIBHBIX TaJI€YHUKOB
U IIMPOKUM Pa3BUTHEM Ha MEXIypeubsix IuIanieo0pa3Horo cydaspaibHOro MOKPOBa.

Ha npotsbkeHnu Bcex 3TaroB UCTOPUU Pa3BUTHS 3aKaplaThs Kak BHYTPEHHEro mporuba B OpMHUPOBAHUH TEK-
TOHHYECKOTO €ro IUIaHa ¥ COBPEMEHHOTO pelibedha OOJBIIYIO POJIb UIPANIU MPOAOJIbHBIE U MOoIepeuHble pa3ioMbl. Ha
MPOTSLKEHUM MEPBOTO dTana pa3BUTUS OCHOBHOE 3HAU€HHE UMENU MPOIOJIbHBIE PA3JIOMbI, KOTOPbIE OKOHTYPHIIU ILIO-
ajb Nporuda M NpenonpeaeIniIn OCHOBHBIE YepThl CTpoeHUs GpyHIaMeHTa. Ha rpaHume nmepBoro M BTOpOro 3TaroB
MPOU30IILIA MEPECTPOIKAa TEKTOHUUECKOTO TIaHa U, KpOME KPYITHBIX MPOJOJIbHBIX Pa3IOMOB, MOSBHIUCH CTOJb YK€ KPYII-
HBIC MTOTIEPEYHBIC HAPYIICHHS, KOTOPBIC CHITPAIIN OMPEACIIIONIYI0 poib B (HOPMHUPOBAHUH PEUHOI ceTn 3akapmarths. Ha

TPCTHEM ITAIIC TEKTOHUYCSCKUH INIaH K penbe(b INOCTCIICHHO HpI/I6J'II/ISI/IJ'II/ICL K COBpEMCHHOMY HUX COCTOSAHUIO.
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played a decisive role in the river network formation of Transcarpathia. In the third stage the tectonic plan and relief
gradually reached their modern form.

Magmatic metamorphism played an important role in the geological history of Transcarpathia. The most
widespread Neogene volcanic formations in Transcarpathia are rhyolite tuffs and dacites of Novoselytsia suites, which
are found in large areas of the Transcarpathian depression. In the 1960s-1970s scientists believed that the powerful
Vyhorlat-Hutyn ridge was composed of stratified magmatic formations of three suites. The bottom part (Novoselytsia
- Lower Tortonian) comprised of modified basaltic andesites, which are common in the west. The Middle Hutyn suites
were formed by tuffs, basaltic andesites and agglomerated tuffs. The upper part of the Buzhora suite consists of andesites
and porphyritic basalts (Cunopenxo 1966).

The history of volcanism in the Carpathians is outlined in the following works: M. Kuthan (1948), V.S. Sobolev
et al. (CobGoneB u np. 1955), B.V. Merlich, S.M. Spitkovskaya (Mepanu u CritkoBcbka 1974), V.P. Kostyuk (Koctrox
1961). A detailed account of the volcanism was published by M. Kuthan (1948) and significantly supplemented by V.S.
Sobolev (Coboner u np. 1955; Coboner u Koctrok 1958). Noting the complex history of Tertiary volcanism of the
Carpathians, M. Kutan distinguishes three phases: andesites - liparites, andesites - liparites, andesite - basalts.

Later in the study of the Tertiary volcanic Carpathians V.S. Sobolev identified four phases of volcanism
(Cobomes u p. 1955; Coboner u Koctrok 1958; Koctrok 1961):

I - Oligocene, Helvetia-Thorton (diabase advantage, rarely andesites), Upper Oligocene-Lower Miocene (liparites); this
stage includes the Paleogene diabase Gorinchevo, Drahovo and liparitovian tuffs of Predcarpatian foredeep, tuffs
and lower horizons of Novoselytsia and Solotvyno suites Solotvyno depression;

II - Thorton (andesite), the lower Sarmatian (liparites); Berehove and Irshava basin;

IIT - Middle Sarmatian (?) (Andesite, basaltic andesites, basalts rare), the lower Pliocene (liparites, dacite, andesite-

dacite); Vyhorlat-Hutyn ridge;

IV - Upper Pliocene (basalts, basaltic andesites, porphyritic andesites); Vyhorlat-Hutyn ridge.

Later B.V. Merlich (Mepnuu u CritkoBcbka 1974) proposed five phases, with a separating scheme based on
small intrusions in the Transcarpathia phase. Without going to the details of the abovementioned schemes, it is worth
noting that B.V. Merlich’s IV and V phase of volcanic activity correspond to V.S. Sobolev’s phases I1I and I'V.

Detailed geological and petrographic studies of volcanic rocks at Oash ridge were published by L.G. Danilovich
(Janunosuu 1963). She was able to compare the parallel volcanic formations scheme with the other sites in the Vyhorlat-
Hutyn ridge territory of Ukraine and Romania (Tab.2). During the III All-Union volcanological meeting L.G. Danilovich
proposed the following scheme for the Neogene volcanism of Transcarpathia (Tab. 3).

As the table shows, the timeline of effusive episodes at the Vyhorlat-Hutyn ridge is associated with the third
and fourth phase of volcanism, which corresponds to Pannonia and Levantine, that is, almost the entire Pliocene period.
However, some scientists believe that the final stages of volcanism occurred already in the Early Quaternary period
(ITmotpoBcrbkast 1964; Maneer 1960). Evidence that the outpouring occurred in the Eopleistocene is that the Buzhora
suite covers the Upper Pliocene volcanic rocks, between which there are traces of a break in volcanic activity (Fodmrreitn
1964).

Other works have focused more on the later periods of Tertiary and Quaternary volcanic activity (Hacenxun
1963): 1) the Eocene-Oligocene (Co6one u ap. 1955; Koctrok 1961); 2) Thorton-Lower Sarmatian (Koctrox 1960); 3)
Pannonia-Pliocene (Co6oines u Koctiok 1958; Koctiok 1961); 4) Quaternary period (Manees 1960).

As it is evident, nowadays one of the key points regarding the geological structure of the Transcarpathian region
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Baxuast pons B T€OJOTHYECKON UCTOPHH 3aKapraThbs MPUHAUICKAT MarMarusMy U Metamopdusmy. Haubomnee
pacmpocTpaHeHbl B 3aKaprarbe ByJIKaHUYeCKHE 00pa3oBaHUS HEOTeHa. DTO PHONHT-IAAIUTOBBIE TY(GBI HOBOCEITHIIKON
CBUTBI, KOTOPBIE BCTPEUAIOTCS Ha 3HAYUTEIBHON TeppUTOPHH 3akapraTckoro nporuda. B 1960-1970 rr. yueHsle cunranm,
410 MoIHas Beiropnar-I'yTuHckas rpsaa coCTOUT M3 cTpaTH(UIMPOBAHHBIX MAarMaTHYECKUX 00pa30BaHHUN TPEX CBHT.
HiokHIO0 13 HUX (HOBOCEJIMIKYIO - HIDKHHH TOPTOH) COCTABIISIFOT BUAOM3MEHEHHbIE aHIe3UTO-0a3aJbThl, OHH PacIpo-
CTpaHeHHI Ha 3anazne. CpeaHioro - TYyTHHCKYIO - 00pa3yroT Ty(bl, aHAe3UTO-0a3aJIbTHl U arieMepaToBsie Ty(dbl. BepxHioro
(pacmpocTpaHeHa HECKOIBKO pexke) - Oy)KOPCKyIo - 00pa3ytoT KpymHomnopduposbie anne3uThl U 6a3aibThl (CHI0PEHKO
1966).

Hctopus passutus BynkanusMma Kapmat nzydann M.Kyrtan (1948), B.C.Cobones u ap. (1955), b.B.Mepuuy,
C.M.CnutkoBckas (1958), B.I1.Koctiok (1961) u np. HetanbHas cxeMma Bynkanu3ma npuenena M.Kytanom (1948) u
3HauuTenbHOo ponosiHeHa B.C.CoboneBbiM (1955, 1958). OTMeuast ci0)KHYIO HCTOPUIO TPETUYHOIO BynkaHuiMma Kapmar,
M.KyraH BbIienseT TpH (a3bl: aHAC3UTHI - JTUMAPUTHI, AHAC3UTHI - JTUIMAPUTHI, AHIC3UTHI - 0a3aJIBTHI.

B nanpHeiimem npu usydyeHun tpernuHoro BynkanusMa Kaprar B.C.CoOoseB Beiaenui yeTsipe ¢asbl BylKa-
uHusMa (Cobores u np. 1955; Codoner u Koctrok 1958; Koctrok 1961):

I - onroneH, reNbBET-TOPTOH (IIPEMMYIIECTBO 11ada3bl, PeXXe aH/IE3UThl), BEPXHUH OJMTOLEH-HIKHUH MUOLeH (JIU-
HapHTH); K 3TOW CTaJIMM OTHOCSTCS MaJleoreHoBble quadasbl [opuHueBo, [Iparoso u munapurtossie Ty¢s! [lepenkap-
MaTCKOTO MEPEAOBOT0 MPOruda, TyPhl HUKHAX TOPU30HTOB HOBOCEIHUIIKOW U COIOTBUHCKON CBUT COTOTBHHCKON
BITIQ/INHBI;

II - TopToH (aHE3UTHI), HIXKHAN capMaT (JTUIapuThl); beperoBckoe xompMoropss, MpiiaBckast KOTJIOBUHA;

III - cpenumit capmar (?) (aHAE3UTHI, aHIC3UTO-0a3aBTHL, PEAKO 0a3albThl), HKHUH IDTHOICH (JIMITapPUTHI, TAIATHL,
aH/Ie3UTO-anuThl); Beiropiar-I'yTuHCKMIT Xpeber;

IV - Bepxumii mumoneH (6a3aiIbThl, aHIE3UTO-0a3BTHI, KPYIHOTIOPp(HUpOBEIe aHAe3UTHl); Beiropiar-I'yTrnHCKuMiA

XpeoeT.

ITozxe b.B.Mepnua (Mepnu4a u CriiTkoBebka 1974) ycTaHaBimBaeT msaTh (a3, MpU 3TOM B OTIENbHYIO a3y oH

BBIJICIISICT MIPOSIBJICHUE MAITbIX MHTPY3UH 3akapmarhs. He ynryOnssch Ha XapaKTEpUCTUKE YIIOMSHYTBIX CXEM, OTMETHM,
yro [V u V dase1 Bynkanusma, 3a b.B.MepnudeMm, cooTBeTcTBYIOT 110 BpeMeHu mposiienus I u IV ¢azam, BeiaencH-
HbIM B.C.Co0oneBbiM.

JleranbHble reosoro-nerporpaduueckue uccieoBaHus ByJIKaHHYecKuX nopos xpebra Oanr nposoanna JI.I"/a-
HunoBud (1963). B pesynbrare, €if yaanoch COMOCTaBUTh CXEMY Mapapein3alui ByJKaHUIeCKUX 00pa3oBaHUU C Ipy-
THMH ydacTKaMu Beiroprnar-I'yTuHCKO# rpsabl Tepputopun Ykpauss! u Pymeannu (Tab. 2). Bo Bpems III Beecoroznoro
BYJIKaHOJIOTMYECKOTO COBEIIAHUS OblIa IPEIIOKeHA CICAYIONIas CXeMa pa3BUTHSA HEOTCHOBOTO BYJIKaHHW3Ma 3aKapIarbs
(Tab. 3.).

Kak BugHO 13 Tabnuiel BpeMst BO3HUKHOBEHHUs epdy3uBoB Beiropnar-I'yTHHCKOH TPpsIBI CBSA3BIBAIOT C TPEThEH
1 4eTBepTod (pa3oil ByaKaHHM3MA, YTO COOTBETCTBYET IMTAHHOHY W JICBAHTHHY, TO €CTh BCEMY IUIMOIIEHY. XOTS HEKOTOpHIE
yYeHBIE CUUTAIOT, YTO 3aKIIOYHUTEIFHBIC 3Talbl BYJKaHH3Ma IIPOUCXOAMIIH eIle B IpeBHedeTBepTHYHbIH rnepuon (ITuno-
TpoBckas 1964; Manee 1960). CBHIETETHCTBOM TOTO, YTO U3JIHSHUS IIPOUCXOAWIH U B d0IUIeHcTOIeHE (?7) SBISETCS TO,
410 Oy>KOpCKasi CBUTa MEPEKPHIBACT BEPXHEIUIHOIICHOBEIC BYJKAHUIECCKHE ITOPOABI, MEXKITy KOTOPBIMHU IPOCIICKUBAIOTCS
CIIe/IBI TIepephIBa BylKaHIMIecKol nestenpHocTd (lodmreita 1964).

ComnocTaBieHHs CXeM Pa3InIHbIX HCCIe0BaTelel MO3BOMISAET K HACTOSIIEMY BPEMEHH TOBOPHTH O CIEAYIOMINX
MepUoaax TPETUIHOW M YETBEPTUYHON ByiIKaHW4eckon nestenbHOCTH (Hacenkun 1963): 1) sonen-onmuronenosom (Co-
ooneB u np. 1955; Koctiok 1960); 2) Ttopron-HmkHecapmaTckoM (Koctiok 1960); 3) manHoH-umoneHOBoM (Co0omeB U
Koctrok 1958; Koctiok 1961); 4) uerBeprrarom niepuoae (Manees 1960).

Kak BuinM, Ha CErOOHSIIHUN JI€Hb OJHUM H3 KIFOUCBBIX MOMEHTOB OTHOCHTEIFHO T€OJOTMIECKOTO CTPOCHHUS
3aKapnaTrcKkoro pernoHa eCTh Pa3sHOTIIACHS MPEICTABICHUN O BO3pacTe 00pa30BaHUs FUIH 3aBEPIICHUS BYIKaHUYIECKOM
nesTeNbHOCTH Briropmar-I'yTuHCcKol Tpsaasl. JnuTensHOE BpeMs Bo3pacT ee (OpMUPOBaHHUS ONPEAEISUICS KaK HEeo-

FCH-aHTpOHOFCHOBBIﬁ, TO €CTh 3aKJITHOUYUTCIBHBIC (1)3.3[;1 ByJIKaHI/I‘ICCKOf/'I ACATCIBHOCTU COMNIACHO 3TUM HPEACTABICHUAM
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Tab. 2. Parallelization of the volcanic formations schemes ([lanunosuua 1963).
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er Sarmatian Crech Republic, Slovakia, Hun-
cary and Romama
Phase of basic rocks
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Tab. 3. Scheme of Neogene volcanism of Transcarpathia (JIazaperko 1969).
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Tab. 2. Cxema napapenusanuy ByJIKaHHYECKUX oOpa3oBanuii (Janmiosny 1963).
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Tab. 3. CxeMa pa3BUTHS HEOTEHOBOTO ByJIKaHM3Ma 3akapmaths (Jlazapenko 1969).
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is the age of formation or the completion of volcanic activity in the Vyhorlat-Hutyn ridge, on which there is a lack of
consensus among researchers. For a long time the age of its formation was thought to be the Neogene-anthropogenic, that
is, the final phase of volcanic activity according to these notions corresponds to the beginning of the Quaternary period
(demenrok 1976; Manees 1960).

The situation is further complicated by the fact that the age of volcanics at the Vyhorlat-Hutyn ridge is thought
to be the Pliocene with the II’nytsia suite over it, but in fact this is not an opinion shared by everyone, as disputes over
the last 50 years attest. An attempt was made for at least a part of the Vyhorlat-Hutyn ridge volcanics to be attributed to
the Quaternary (detachment of the so-called isolation andesite-basalts Buzhora suite with dating N,-Q,). On the basis
of the foregoing, continental pebbles of different thickness and overlying clay and loam were automatically treated as
Quaternary deposits. It is very difficult work, but because the stratigraphic scheme has been approved, the researchers
have not come up with a solution for it (Uepemnans i Bexiua 2010).

The age of the II’nytsia suite sediments, compared to the Dhaka-Romanian regional stage, is thought to be
5.33-3.6 mya (I'oxuk Ta iH. 2012). However, according to Y.Y. Cherepanya this is incorrect and the Slovak Romanian
colleagues are much closer to the true chronology. They date similar deposits to the Pannonian stage (Uepenans i Bexnna
2010).

Due to the different points of view about the age of the Il’nytsia suite formation, the Vyhorlat-Hutyn ridges,
which are similar in age, and other facies formations (particularly deposits at the Kopania terraces), the situation directly
influences our view of younger (overlapping) local stratigraphic units that are partially or fully defined as Pleistocene of
Chop and younger Minay (Onok) suites (bypos u mp. 1971).

The problem of Neogene age ratios for stratigraphic units of different facies in Transcarpathia is elucidated in
the monograph by M.G. Prihodko and L.D. Ponomareva “Geologichna Budova Zakarpats’ka proginu”, which presents
the results of research on the correlation of Neogene deposits of the Transcarpathian flexure of Ukraine and the trough of
the East Slovak depression in the Slovak Republic (ITpuxonsko i [TonHomaproBa, 2010).

The authors (ITpuxonpko i [ToromaproBa 2010) based on the “Regional stratigraphic scheme of Neogene
sediments of the Transcarpathian flexure” (Anapeesa-I puporoposuu ta in. 2009) have presented a scheme of Neogene
magmatism based on the example of the southern part of the Mukachevo depression:

1) from the tuff (occasionally - lavas) rhyolite and rhyodacite of Novoselytsia suite (and Tereshul thickness) of Lower
Baden - to andesites and their tuffs of Lower Dorobratovo subsuite of Lower Sarmatian;

2) from rhyolite tuffs of Lower Dorobratovo subsuite (upper part) of the lower Sarmatian - to andesites and their tuffs
of Upper Dorobratovo subsuite (also - Lower Sarmatian);

3) from rhyolites and their tuffs Upper Dorobratovo subsuite and Lukovo suit (Lower Sarmatian) - to andesites and

their tuffs of the Almasky suites of Middle Sarmatian.

The volcanic formation of the Vyhorlat-Hutyn ridge is represented by alternating lavas and tuffs (sometimes
tufolava) of andesite composition (with a deviation as to andesite-dacite and andesite-basalts) from the first to the many
tens of meters. The thickness of volcanogenic formations of the Vyhorlat-Hutyn ridge is from a few dozen meters to more
than 1000 m. In most cases, volcanites of ridges overlying deposits with faunal remains of lower section Almask suite
(series of wells in the Irshava city district - No.25Tr, 33Tr, 42Tr etc.). Some recent (upper) lava flows of the Vyhorlat-
Hutyn ridge ‘wedged’ in the lower part of the Pannonian-Pontian (of Izivska suite) and on the layer with congeries.
Congeria - a kind of group is a small freshwater and brackish molluscs Dreissena (Dreissena, or Dreissensia) and Conger

(Congeria) from the family Dreissenidae. (well No.29Tr as well as at the layers at the foot of the eastern slope of the
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COOTBETCTBOBAJIM Hadary 4yeTBepTudHOrO repuona (dementok 1976; Manees 1960).

CuTyaryst OCJIOXKHSIIOCH TEM 0OCTOATENBCTBOM, YTO BO3PACT BYIKaHUTOB Briropnar-I'yTuHckoro xpedra ompe-
JIeTISICs KaK TUTHOIICHOBBIHN, a MITBHUIIKAS CBUTA BPOJIE TIEPEKPHIBAET UX, XOTS Ha CAMOM JIeJIe 3TO He BCETJa U He COBCEM
TaK, 0 4YeM HIYyT CIIOpHI Ha MpoTsbkeHnn Ooree 50 et bruta caenana mombITKa Aa)ke 9acTh BYJKaHUTOB Brropmar-I'y-
TUHCKOH TPAIBI OTHECTH K YETBEPTHUHOMY IEpHOIY (BBIIEICHHE TaK Ha3blBaeMOH Oy>KOPCKOW CBUTHI aHAE3UTO-0a-
3aJIbTOB C 1AaTUPOBKO# N,-Q)) U UCXOAA U3 BHIIIE U3JI0KEHHOT0, KOHTHUHEHTAJIBHBIE TaJICYHUKH Pa3IMIHOIN MOIIHOCTH U
MePEKPHIBAIOIIUE UX [IMHBI U CYTIMHKH, aBTOMAaTUYECKH OTHOCUINCH K YETBEPTHYHBIM OTIOKEHHUAM. DTO OU€Hb 3aTPyA-
HsUI0 paboTy, HO Tak Kak crparurpaduyeckas cxema OblUla yTBEpXKJIeHa, BEIX0Ja y uccienosareieil He Obi1o (Uepenans i
Bexmuy 2010).

Ceifuac BO3pacT OTJIOKEHUIA WIBHULIKOM CBUTHI COIIOCTABIISIETCS ¢ JaKUI-PYMBIHCKUMHU peruospycamu, 5,33-3,6
miH. ner (Toxuk Ta in. 2012), Ho mo MueHuio W.J.Uepemans 5T0 He 04eHb KOPPEKTHO H 3HAYHTENHHO ONIKE K HCTH-
HE CJIOBAIKME W PYMBIHCKHE KOJIIETH, KOTOPBIE JaTHPYIOT aHAJIOTHYHbBIC OTIOKEHHUS MAaHHOHCKHUM spycoM (Uepemans i
Bexmua 2010).

Bcnenctere pazHoro BUACHHS BO3pacTa MIIBHHUIIKOH CBUTHI, BpeMeHHu (popmupoBanus Beiropmar-I'yTHHCKON
TPAIBI U CXOXKHX IT0 BO3pAcTy APYrux ¢aruii u 00pa3oBaHUil (B YaCTHOCTH, OTIOKEHHH KOIAHBCKOH Teppachl) BIHSIOT
Ha BHJIEHHE HEMOCPEICTBEHHO MJIAIMMX (IMEPEeKPBIBAIOIINX) MECTHBIX CTPAaTUrpadUUIecKuX IMOApa3ielIeHni, KOTOphIe
YaCTUYHO WJIM MOJHOCTBIO ONPENeNSI0TCA KaK IIICHCTOICHOBBIE YOIICKOM M Myla el MHHaiHCKoH (oHOKcKkoit) cBuT (by-
poB u ap. 1971).

JlocTatouHo 000CHOBAaHHO MPOOJIEMa BO3PACTHBIX COOTHOIIEHHH HEOT€HOBBIX Pa3HO-(aIMajIbHBIX CTpaTHIpa-
¢uueckux noapasnesnenui 3akapnarbs ocsemeHa M.I.ITpuxoasko n JI.J].ITonomapeBoii B MoHorpadun «I'eonoriuna
OynoBa 3aKkaprnarchbKoTo IPOTMHY», HAMCAHOHM MO pe3yJabTaraM TEeMaTHYeCKUX paboT MO KOPPENsUH HEOT€HOBBIX OT-
JOKEHUH 3akapraTckoro mporuda Yikpauusl u Boctouno-CroBankoit Bnaanasl CioBankoit pecmyomuku ([Ipuxompko i
[Nonomaprosa 2010).

Agrops! (IIpuxonsko i [Tonomapesa 2010) Ha ocHOBe «PernoHanbpHOM cTpaTHrpaduIeckoi cXeMbl HEOT€HOBBIX
omioxkeHui 3akaprarckoro mporubay (Armpeesa-I puporoposud Ta iH. 2009) mpepcTaBUiIM cXeMy HEOTCHOBOTO Marma-
TH3Ma, Ha IPUMeEpE KXKHOW YacTH MyKaueBCKOW JeNpeCcHu:

1) ot TyhoB (M3peaKa - J1aB) PUOIUTA M PHONAIINTA HOBOCEIMIIKON CBUTHI (M TEPEIIyIbCKOM TOJIIHN) HIDKHETO OazeHa
- IO aH/IE3UTOB U UX TY(OB HIKHEAOPOOPATOBCKOM TMOJCBUTHI HUXKHETO capMarta;
2) oT Ty(hOB pHOJIUTA HUKHEIOPOOPATOBCKOM MOACBUTHI (BEPXHSISI YaCTh) HIDKHETO capMara - JI0 aHJIe3UTOB U UX
TY(OB BEpXHbOIOPOOPATOBCKOM HOJCBUTHI (TAKKe - HIDKHUI capMar);
3) oT pHOIUTOB U UX TY()OB BEPXOB BEPXHEAOPOOPATOBCKOM TOJICBUTHI M JIyKOBCKOM CBHUTHI (HIDKHUI capmar) - 10

AHJIC3UTOB U UX qu)OB aJIMaCKOM CBUTEI CpeaHero capMara.

Bynkanorennsie o0pa3oBanus Beiropnar-I'yTHHCKOTO XpeOTa MpenCcTaBICHBl YepeIOBaHIEeM JIaB H Ty(QOB
(mHOTHA - Ty(ONaB) aHAE3UTOBOTO COCTaBa (C OTKIIOHEHHWEM KaK K aHJIE3WUTO-JaluTaM, TaKk M K aHIe3UTO-0azampraM)
MOIITHOCTBIO OT TEPBBIX 10 MHOTHX JECSITKOB METPOB. MOIIIHOCTH BYJIKaHOTEHHBIX 00pa3oBaHuii Briropmar-I'yTiHHCKON
TPSJIBI - OT HECKOJBKO JIecaTkoB 10 Ooiee yeM 1000 M. B OonmbIMHCTBE CiTydaeB BYJKaHWUTHI TPSABI HAJETaloT Ha (day-
HUCTHYECKH OXapaKTepPU30BaHHBIE OTJIOKEHHUS HIDKHEH 4acTH pa3pes3a alIMacKoOi CBUTHI (Cepusi CKBaXHH paiioHa r.Up-
masa - No.25Tp, 33Tp, 42Tp u ap.). Hexoroprie mo3aaue (BepXHHUE) JTaBOBBIE OTOKKH Briropiar-I'yTiuackoro xpedra
«BKJIMHUBAIOTCS B HIKHIOIO YacTh pa3pe3a MaHHOH-MOHTA (M3UBCKas CBUTA) U 3aJIETAIOT Ha CIOSX C KOHIePHSIMHU (CKBa-
skuHa No.29Tp, a Takxke - Ha CJIOSAX MOIHOXKHUS BOCTOUHOTO CKIIOHA XpebTa Benukwuii [llonnec). @akTel J0CTOBEPHOTO
MOACTHIIAaHHS BYJIKaHUTOB Briropnar-I'yTHHCKOW Tpsiibl HaJEKHO MaJCOHTOJOIMYECKH OXapaKTepPU30BaHHBIME OoJiee

MOJIOABIMHA 06pa30BaHI/I${MI/I KakK B 3aKapnaTLe, TaKk U B CHOBaKI/II/I, HE M3BECTHBI. B mociegHue romsl IpouuIoro CToJje-
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Velykyj Sholes ridge).

The volcanic rocks of Vyhorlat-Hutyn ridge younger formations in this area (Transcarpathia and Slovakia) are
not truthfully underlie facts. In the last years of the previous century geologists from the Transcarpathian expedition in
cooperation with Hungarian, Slovak, Romanian and English, specializing on the volcanic rocks of Transcarpathia and
adjacent territories of neighboring countries, have selected hundreds of samples in order to determine the absolute age.

After their petrographic grading (by I. Segedi from Romania) in order to exclude epigenetically changed rocks,
samples were analyzed in the laboratory of the Atomky Institute (Debretsen city, Hungary). The results were obtained
from 22 samples processed for absolute dating (K-Ar) from the effusive and subvolcanic formations of the Ukrainian
Vyhorlat-Hutyn ridge. For the latter, they range from 13.08 + 0.61 mya to 9.50 + 0.81 mya, which is consistent with
the definitions from related areas (Pecskay et al. 2000; Seghedi et al. 2001). In the area of the Velykuj Sholes ridge
(Rokosovo village) the data (K-Ar) recovered from andesite-dacite samples showed a date of 11.27 £ 0.51 (analysis
performed in 1997) and 10.88 + 0.49 mya (in 1998) that correspond stratigraphically to Lower Pannonia (ITpuxonpko i
ITonomaprosa 2010).

Based on the analyzed data, M.G. Prihodko and L.D. Ponomareva (2010) conclude, that the volcanic structure
of the Vyhorlat-Hutyn ridges were formed during the final phase of the third and fourth volcanic substages, and their age
with a certain degree of conditionality, dates back to the Middle Sarmatian-Pannonian (Miocene).

Among the most recent studies in this direction is Yu.M. Veklich’s report “Researching of Quarternary cover
of Transcarpathia with aim of interregion stratigraphica correlation and mapping” (Bexmuu 2010). The results of the
study pertain to the interrelationship of the terrace relief of paleosoil thickness (weathering crusts) and alluvial facies
on one hand, and of tuffs and lava flows on the other. The author argues that the completion of volcanic activity in
Vyhorlat-Hutyn ridge falls on the Znamianka stage of the Late Miocene (Ponta time equivalent). These conclusions are
also corroborated by the results of M.F. Veklich (Beximu 1978). The latter study was based on paleopedological and
geomorphological evidence of Late Miocene age from the volcanic rocks in the Vyhorlat-Hutyn ridge and a relatively

long history of the development of its relief (Bexinu 1978).

4. The geological characteristics of volcanic ridge Velykyj Sholes.
According to E.F. Maleev (ManeeB 1964), the ridge is the result of the destruction of a polygenic stratovolcano of
strombolian and Plinian type. Volcanic material was deposited in the aqueous environment in lower relief areas; after that
the material was transported by temporary water and mudfiows. The diameter of the main part of the volcano was about
10 km and about 2 km high. The eruption of liparite lava flows belonged to the last stages of the volcano’s life, when it
had been already largely destroyed.

Within the Velykyj Sholes ridge are six liparite extrusions that attest to the venue eruptions centres in the area.
They break through the volcanogenic rocks of basic composition of Hutyn suite (trickness ca. 800 m; liparites, dacite,
andesite, basaltic andesites, basalts and their volcaniclastic equivalents; stratovolcano, monogenic volcanoes, covers,
flows, domes, tuff horizons). Moreover, basic rocks were breaking from the Buzhora suite beds (thickness>300 m;
volcanic rocks, basalts, basaltic andesites, andesites daupiro-xenoveins and their tuffs, mainly agglomerate [covers,
streams, cinder cones, extrusion, hypabyssal body tube explosion]). Liparite extrusions are confined to two bands of 2.5-
4 km and 9 km width, in perpendicular direction to the Velykyj Sholes ridge. The largest liparite massif - east (Koshelev)
and west (Malyj Rakovets) - are complexes of composite extrusions of “fused” domes (CoboneB u np. 1955; Manees
1964).

The western liparite massif extends along the latitudinal direction (4 x 2 km). In the northern and southern
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THS T€OJIOTaMU-CHEMIMUKAMH 3aKapraTCKOH SKCIICAUINN B CONPYKECTBE C BEHTCPCKIUMH, CIOBAIIKIMHU, PYMBIHCKHMHU U
AHIITMICKAMH HCCIIEIOBATENSIMH U3 BYJIKAHUTOB 3aKapIaThsi M CMEKHBIX TEPPUTOPHI COCETHHUX CTpaH OBIIIO 0TOOpaHo
Oosee coTHU TPOO IS OTpeneIeHus aOCOIIOTHOTO BO3pacTa.

ITocne nx merporpadudeckoit pazdpakoBku (BeimoHeHa W.Cerean - PyMBIHYSI) € TIENTbI0 HCKITIOYESHUS dTIUTCHE-
THYECKH M3MEHEHHBIX ITOPOJ, TPOOBI aHATU3UPOBAIICEH B Taboparopun nHcTuTyTa «KATOMKIY (1. lebpenen, Benrpus),
B pe3yNbTaTe 4ero ObUIH MOMyUdeHbI 22 TaTUpOBKU abcomoTHOTOo Bo3pacTta (K-Ar) addy3uBHBIX U CYOBYJIKaHUIECKUX 00-
pasoBaHMii ykpanHCKoW yacTu Beiropnat-I'yruackoro xpeodra. s nocnenneit oHu kosieOmores B npenenax ot 13,08 +
0,61 miH. net 10 9,50 + 0,81 MITH. JIET, YTO XOPOILIO COTTIACYETCSI C OMPEACTCHUSIMHE M0 CMEKHBIM TeppuTopisiM (Pecskay
et al, 2000; Seghedi et al, 2001). B paiione xpedra Benukuii [llomnec (c.PokocoBo) Takxke Obi10 nponarupoBanbl (K-Ar)
npoObl aHae3uTo-nanuToB - 11,27 + 0,51 (1997r) u 10,88 + 0,49 (1998 r.) MuH. JeT, 4TO cTpaTUrpadUIecKd COOTBET-
ctByetr HikHeMy nanHony (IIpuxoapko i [ToHomapsosa 2010).

BcenencrBue npoananuzuposanHbeix AaHHbIX M.I.IIpuxonsko u JI.J[.ITonomapesa (2010) menatoT BBIBOJIEL, O
TOM, YTO BYJIKAHOCTPYKTYpbl Bbeiropnar-I'yTHHCKOW Tpsiibl ObUIM COPMUPOBAHBI B 3aKIIOUUTEIBHYIO (ha3y TpeThei
W 4EeTBEPTOH BYJIIKAaHWYECKHX IOJICTAIUH, a MX BO3pAcT C U3BECTHOM JONEH yCIOBHOCTH, TaTUPYETCs CPETHUM capMa-
TOM-TITAHHOHOM (MHOIIEHA).

Cpean HOBBIX MCCIIEAOBaHMH B 3TOM HallPaBIICHUH ClIEyeT Takxke yHnoMsHyTh otueT FO.M.Bekmmua «/locmin-
JKEHHSI YeTBEPTUHHOT'O MOKPUBY 3aKapnarTs 3 METOI0 MDXPErioHaJbHOI cTpaTurpadivyHoi Kopessuii Ta KapTyBaHHs»
(2010). B Hem B pe3ynbrare nccieJOBaHUI yCTAaHOBJICHO B3aMMOOTHOILIECHUS! TEPPACcOBOTro peibeda, naneonouBEHHBIX
ToI (KOp BBIBETPHBAHIS) U AJUTFOBHANBHBIX (Daluii ¢ OMHON CTOPOHEI, Ty(hOB ¥ JIABOBBIX MOTOKOB C OPYTOil. B pe3ynb-
TaTe aBTOP YTBEPXKAACT, YTO 3aBEPIICHUE BYIKAHUYCCKOW AEATEIBHOCTH Bhiropnar-I'yTHHCKOW TPSAbI MPUXOIUTCS Ha
3HAMEHCKOM 3Tall MO3JHEr0 MHUOICHA (BPEMCHHOM SKBHUBAJCHT IOHTA). DTH BBIBOJBI TAKXKE MOATBEPIKIAIOTCS PE3yib-
tatamu M.®D.Bexnnya. [TonydeHHBIE UM MaJIeONeI0IOTHYECKAE H TeOMOP(OIOTHIEeCKIE TaHHBIE CBUACTEIBCTBYIOT O
MTO3IHEMHOIICHOBOM BO3pacTe BYJIKaHOTCHHBIX MOpoy Briropmar-I'yruHCKOTO XpeOdTa U 00 OTHOCHTENBHO JUTHTEIEHON

HCTOPUH pa3BUTHA ero penbeda (Bekmma 1978).

4. KpaTKo 0CTAHOBHMCSI HA Te0JIOTHYECKOM XapaKTePUCTHKE BYJKAHUYECKOro xpedTa Beanknid
IMoanec.

ITo muenuto E.®.Maneepa (1964), xpebeT nmpenctabiseT coboil pa3pylIeHHBIN MOJIUTSHHBIN CTPATOBYIKaH CTPOMOOITH-
AHCKOTO ¥ IUTMHHAHCKOTO THMA. BylIKaHWYeCcKui MaTepuan OTKIaIbIBAICS B BOIHOW Cpe/ie B MOHIKCHHBIX YaCTAX pe-
nbeda, mociie 4ero Marepuall mepeHoCHsICsl BpeMEHHBIME BOJHBIMHU U TPSI3€BBIMH TOTOKaMU. JliaMeTp OCHOBHOM 4acTu
BynkaHa ObuT Okoto 10 KM, a BeIcOTa OKOJIO 2 KM. V3BepKeHHE JTaBOBBIX IMOTOKOB JIMIIAPHUTA MPOXOAMIO HA MOCIEIHUX
JTanax CyIIecTBaHHS BYJIKaHA, KOI/Ia COOPY)KEHHE €0 B 3HAYUTEIBHON CTENICHH OblIa YK€ pa3pymeHo.

B nmpenenax xpebra Benukuii [lonnec HaxoauTcss 6 SKCTPY3Ui JIMIMAPUTOB, KOTOPBIE CBUIETEIHCTBYIOT PO
LIEHTPBI U3BEPKEHUH B 3TOM paiioHe. OHHM MPOPHIBAIOT BYJIKAaHOTEHHBIE 00pa30BaHUsI OCHOBHOTO COCTaBa T'YTHHCKOM
CBUTHI (MOIIHOCTH ~ 800 M; JIUMAPHUTHI, JAIIUTHI, aHIE3UTHI, aHIE3UTO-0a3aJIbThI, 0a3aJbTHl U X BYJKAHOKIACTHUECKHE
AHAJIOTH; CTPATOBYJIKAHBI, MOHOTCHHBIC BYJIKAHBI, IOKPOBBI, TOTOKH, KyIOJa, TOPU3OHTHI TY()OB) U, B CBOIO OYEpEb,
MPOPBIBAIOTCS OCHOBHBIMHU MTOPOAAMHU OyKOPCKOH CBUTHI (MOITHOCTH > 300 M; ByJIKaHOTCHHBIC 00pa30BaHMs, 0a3aJIbThI,
aHI1e3UTO-0a3aNIBThI, THAMTHUPO-KCCHOBBIC aHIC3UTHI U UX TY(BI, IPEUMYIICCTBEHHO arJIOMEepaToBbIe (TIOKPOBHI, TOTOKH,
[JIAKOBBIC KOHYCBI, KCTPY3UH, THIIAOUCCANIbHBIC TeNa, TPYOKH B3pBIBA)). DKCTPY3HUHU JIUIAPUTA IPUYPOUCHBI K MOJ0CE
IIMPUHOH 2,5-4 KM ¥ JUTHHOHN 9 KM, MepneHANKYISIpHON HanpaBieHuro xpedta Benukwuii [Hlomnec. Hanbonee kpymHbie
MacCHBHI Junapura - Boctounbiid (KomeneBckuit) u 3anagueii (ManopakoBeIKuit), IPEACTABISIOT COOO0M CIOKHBIC DKC-
TPy3HHU U3 «cpocumxcs» Kynosos (Cobones u ap. 1955; Manees 1964).

3amagHblii MACCHUB JIMMIAPUTA BBITAHYT B IIMPOTHOM HampaBieHuU (4 X 2 kM). Y CeBEpHBIX U IOXKHBIX KOHTaKTOB
MaCCHBa JINTIAPUTA, a TAKKE B IICHTPATBHOM €r0 YaCTH XOPOIIO BBIICPKHBACTCS IIUPOTHOE MPOCTUPAHUE (PIFOUIATEHO-

ctu. B Mpeaciax ONrCbIBACMOI'0 MaCcCHBa JIMIIapruTa YCTAHOBJICHO YCThIPC KYII0JId, BBITAHYTBIX B INIHUPOTHOM HallpaBJiC-
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borders of the liparite massif, as well as in the central part there is a well-maintained stretch of fluidity in latitudinal
direction. Within the described liparite massif there are four domes, along the east-west axis. Numerous outcrops clearly
show a fan-like structure of individual domes. In the southwestern and southern parts the massif liparite is broken by
two andesite extrusions of Buzhorsky suite. A zone of clastic or breccia lava 30 m in thickness can be seen at the borders
of the liparite massif. In this zone, the perlite or obsidian blocs are replaced by the massives volcanic glasses (Maiees
1964).

Volcanoclastic material accumulated with relatively small explosions that preceded the formation of the liparite
extrusion, accompanied by emissions of mainly roofing material and only a small number of juvenile pumice material
(Cobomnes u mp. 1955).

Within the extrusions we are able to identify liparites, obsidian, perlites and transient species of devitrified
liparites to volcanic glass, which differ in the degree of crystallization and hydration of the bulk. Obsidian is densely
black with conchoidal fracture, with small spherulites (perlite). Obsidian serves as the main raw material for making the
tools found at Palaeolithic sites of the Velykyj Sholes ridge, Rokosovo and Malyj Rakovets. Liparites are pink or gray
with well-defined fluidity; some transient types have banded texture (Manees 1964).

In conclusion, we should stress the fact that the extrusion of the liparite ridge of Velykyj Sholes extends in the
form of a strip of latitudinal stretch perpendicular to the area of the Vyhorlat-Hutyn ridge. The orientation of fluid leads

to the conclusion that the rise of magma was carried out along the breakings of latitudinal stretch (Masnees 1964).

5. Anthropogene paleoenvironments and living conditions of prehistoric peoples in the area of the

Velykyj Sholes ridge
Anthropogenic deposits comprise primarily soils, loesses, deposits of river terraces, etc., which are dated from 1.8
mya (2.5 - for the International chronostratigraphic chart, 2013) to modern day (Bexmma u nmp. 19936; International
commission on stratigraphy 2013). These deposits represent warm (Kryzhanivka, Shyrokyno, Martonosha, Lubny,
Zavadivka, Kaydaky, Pryluky, Vytachiv, Dofinivka, Holocen), as well as cold (Berezan, Illichiv, Pryazov, Sula, Tyligul,
Dnieper, Tyasmyn, Uday, Bug, Prychernomorsk) paleogeographical stages.

During 2006-2014 we investigated the territory of the Velykyj Sholes ridge soil and loess deposits from five
pits (section Malyj Rakovets IV) (Figs. 5-8). All pits were located in the southwestern side of Malyj Rakovets 300-385
masl. In the pits we were able to identify the following stratigraphic horizons: Martonosha, Lubny, Zavadivka, Dnieper,
Kaydaky, Tyasmyn, Pryluky, Uday, Vytachiv, Bug and Holocene. Artifacts from volcanic materials (obsidian, andesite)
were mostly confined to the strata Zavadivka, Kaydaky, Pryluky, Vytachiv and the Holocene horizons. However, a later
dating for the bottom sediments cannot be excluded.

The results of paleopedological analyses of anthropogenic sediments from Malyj Rakovets have allowed us
to reconstruct the paleogeography and the living conditions of the ancient peoples who lived on the territory of the
Velykyj Sholes ridge. Starting with the Martonosha horizon, which represents the most ancient anthropogenic deposits:
in the pits No.15 and 16 we described clay deposits older than Pliocene, which were dated only relatively as they were
previously only partially excavated. The soil from pit No.15 is red-brown, mottled colored, dense, carbonate, with
bright red-brown and yellow-brown spots, with a lot of films of manganese oxides on the verges of the dense blocky
and prismatic nutty separation. Apparently, it was formed in a subtropical, periodically hot climate in environments
with sufficient moisture, in conditions much warmer than today. In the red-brown clay sediments studied in pit No.16,

especially in the lenses, there are specks of grey debris rock-tuff (2-3 cm in diameter), which sometimes create a bluish
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HUH. B MHOTOYHCIIEHHBIX 00HAKEHHUAX XOPOIIO BHIHO BeepooOpa3HOe CTPOCHUE OTIENBHBIX KYIOJIOB. B 1oro-3amamHoi
1 FO)KHOHM 9acTsIX MacCHBa JUIIAPHUT IIPOPBAH IBYMS SKCTPY3MSIMH aH/Ae3nuTa Oy>KOpckoi cBHTHL. Ha KOHTakTax MaccuBa
TUmapuTa oOHapyXeHa 30Ha KJIACTOJIABBl WIIH OpeKYrneBON JaBbl MOITHOCTHIO 30 M, B KOTOPO# IJIBIOBI IEpIINTA HITH 00-
CHINaHa CMEHSIOTCSI MAaCCHBHBIMH BYJIKaHHYECKAMH CTEKIaMHU MOITHOCTRIO 10 30 M (Manees 1964).

MexaHn3M HaKOIUICHUs BYJIIKAHOKIIACTHIECKOTO MaTepralia ObLT CBA3aH C OTHOCHUTEIHHO HEOOIBITNMHI B3phIBa-
MH, TIPEANIeCTBOBABIINMU 00pPa30BaHUIO IKCTPY3UH JINMIAPUTA, C BEIOPOCAMH B OCHOBHOM MaTepHalia KPOBIH M TOJIBKO
HeOOIBIIIOTO KOJIMYeCTBa FOBEHIIIFHOTO ITeM30BHIHOTO Mareprana (Cobomes u ap. 1955).

B mpenenax skcTpy3uii MOXKHO BBIICIHTH JIMIAPUTHI, OOCHANAHBI, IEPIATHl U Pa3HOBHIHOCTH NEPEXOIHBIE OT
PacCTEKIOBAaHHBIX JIMTIAPUTOB K BYJIKAHHYECKUM CTEKIIaM, pa3InYaloNIiecs 10 CTEIIEHH PAacCKPUCTAIUIN3AINH 1 THApa-
TH3AIMA OCHOBHOW Macchl. OOcHANaHbI 3[eCh TUIOTHBIC YepHBIE C PAKOBHCTHIM H3JIOMOM, TIEPITUTHI - ¢ MEIKOC(EpPOnI-
HOW (TIepIUTOBOI) OTAETBHOCTEIO. IMEHHO OHM CITy’KaT TIIaBHBIM CHIPBEM JUTS M3TOTOBJICHUH Opynuii TpyJa Ha MaieoiH-
THYECKUX MaMsATHHKaX xpeOra Bemmkuii [ommec - PokocoBo, Manerii PakoBerr. JInmaputel IMEIOT pO30BBIN HIIH CEpPBIT
[BET U XOPOIIO BBIPAXKCHHYIO (IIFOMAATHHOCTD, IIEPEXOTHBIC MTOPOAEI - CBOCOOPA3HYIO MMOJIOCYATYI0 TeKCTypy (Manees
1964).

B 3aximoueHue ciemyer oOpaTHTh BHUMaHHE HA TO, YTO DKCTPY3HH Jmmnapura xpedbra Bemuknit [llonnec BI-
TSATHBAIOTCS B BHJIE ITOJIOCH IIUPOTHOTO MPOCTUPAHUS, MIEPICHANKYIIPHOTO B JaHHOM paiioHe Briropmar-I'yTuHCKOM
rpsine. OpueHTHPOBKA (IIIOUAATHFHOCTH MO3BOJSET CIENATh BBIBOM, YTO MOABEM MarMbl OCYIISCTBIILICS IO Pa3ioMaM

IIMpOTHOTO TipocTHpanus (Maiee 1964).

5. ITaneoreorpaduyeckne 00CTAHOBKH AHTPONOreHA M YCJIOBHSA MPOKUBAHUSA JPEeBHEr0 YeJ0BeKa B
paiione xpedTa Besmkuii lonsec

K aHTpONOreHOBBIM OTIOKEHUSIM OTHOCSTCS, IPEXKAE BCETO, IIOYBHI, JIECHI, OTIIOXKEHHS PEUHbIX Teppac U T.J., BO3pacT
KOTOpBIX ompexaensgercs oT 1,8 (2,5 - 3a International chronostratigraphic chart, 2013) u mo coBpemenHocTH (Bexnmny n
ap. 19936; International commission on stratigraphy, 2013). 9To oTiOXeHHs KaK TEIUIBIX (KPBDKAaHOBCKUM, ITHPOKHH-
CKUH, MaPTOHOMICKHA, JIyOCHCKHUH, 3aBaJOBCKHH, KalJaKCKHIA, TIPHUITYKCKUH, BUTaYeBCKHMA, TOPUHOBCKHL, TOJIOIECHO-
BEII) Tak M XONOJHBIX (Oepe3aHCKUid, MIUTHYCBCKUH, TPUA30BCKUH, CYITbCKHUHA, THIUTYIbCKIHA, JHETPOBCKUH, TACMIH-
CKUH, ynalckuii, OyrcKuii, MPIYIOPHOMOPCKHUH ) Maneoreorpadadeckux ITarmos.

Ha tepputopun xpebdra Bemukuii [llomrec (paspe3 Mansiit Pakosen V) Ha npotsokernn 2006 u 2014 rogos
HaMy OBUIM MaJIEeOTeI0IOTHUSCKH UCCIIEA0BaHbI IIOYBEHHbIE U JIECCOBBIC oTIoXkeHHs B 5 mypdax (Puc.5-8). Bee mypds
pacronoXeHsI Ha I0ro-3anajHoi ctopore ot ¢. Mansiii Pakoser Ha BeicoTe 300-385 M. B mypdax npocnexeHsl MapTo-
HOIICKUH, TyOCHCKHUH, 3aBaJJOBCKUMN, THEPOBCKHMA, KATAaKCKUH, TACMUHCKUHN, MPUIYKCKAN, YIANCKHHA, BUTAYCBCKHN,
OyrcKHi M TOJOLEHOBBI cTpaTurpaduueckue ropu3oHThl. Haxonku apredakToB U3 ByJIKaHHUECKOTO CBIpbs (0OCHIuaH,
AHJIE3UT) B OCHOBHOM IIPUYPOUYEHBI K OTJIOXKCHUSM 3aBaJJOBCKOTO, KalaKCKOTO, MPHIIYKCKOTO, BUTAYEBCKOTO M TOJIOLIe-
HOBOTO TOPU30HTOB, XOTSl M HE MCKJIIOYAeTCsl BAPHAHT U O0JIee TI03/IHETO BO3PAcTa HI)KHUX OTIIOKEHHH.

[Maneoreorpaduueckre peKOHCTPYKIMN NTPUPOJHBIX 0OCTAHOBOK KaK YCJIOBUI IMPOXXUBAHUS APEBHETO YeJIOBE-
Ka Ha TeppuTopun xpedra Benukuii [llomnec mo pesynsraraM nmajeoneoIorHYecKUX UCCIEA0BaHUH aHTPOIIOTEHOBBIX
OTIIOKeHNH BONM3K c. Manblii PakoBell Mbl HAUHEM OT MapTOHOLICKOTO ropu30HTA. [10CKOIbKY Ha TaHHBIH MOMEHT IIPO-
BOJIMMBIX UCCIIEAOBAHUH ISl TaHHOW TEPPUTOPHUH OHHM SIBIISIOTCS CaMBIMH JIPEBHUMH aHTPONOT€HOBBIMH OTJIOXKECHUSIMH.
B mypdax No.15, 16 Hamu ObUTH ONMCaHbl NIMHUCTBIE OTIIOKEHUS M OoJiee IPEBHETO TUTMOLIEHOBOTO BO3PacTa, KOTOphIe
OBUTH PacKOIAHbI JIMIIb YaCTHYHO, II03TOMY BO3pacT MX oTHOocuTenbHBIN. [TouBa (uryp¢ No.l15) kpacHo-Oypas, nectpo
OKpallleHa, TUIOTHAsA, KapOOHATHAsA, C IPKUMHU KPAaCHO-OYpbIMU M KENTO-OypBIMH IISITHAMH, C OOJIBIINM KOJINYECTBOM
TUIEHOK OKCHJIOB MapraHIia 110 TPaHsM IUIOTHBIX TIBIOUCTHIX MPU3MAaTHYECKUX U OPEXOBATHIX OTAeIbHOCTeH. O4YeBHIHO,
oHa c(hopMUPOBAJICS B CyOTPOITMYECKOM IIEPUOAMYECKH JKAPKOM KIMMare B 00OCTaHOBKAaX JIOCTATOYHOIO YBIJIAXKHEHHS,
B YCJIOBHSIX 3HAYMTENILHO OOJiee TEIUIbIX 110 CPAaBHEHUIO C COBPEMEHHBIMU. B KpacHO-OyphIX INIMHUCTBIX OTIOKCHHUSX,
uccienoBaHHbIx B mypge No.16 mo Bceid Macce, 0cOOSHHO B JIMH3aX, HAOMIONAIOTCS BKPAIUIEHHsT 00JIOMKOB CH30T0 Ty(ha
(2-3 cM B auameTpe), YTO MECTaMHU CO3/AI0T CH30BaThli (JOH OKPACKM OKOHTYPHBAIOIIMX MX IIMH. Marepuan necda-

HO-HeFKOCYU’IHHHCTLIﬁ. Bo3moxkHo - 31O O3CPHBIC OTJIOKCHUSA, B HACTHOCTHU BCpXHeTI/ICCHCKOFO 03¢€pa, KOTOpPOC Cylie-
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background color of contouring clays. The material is sandy and loamy which could be lake sediments, in particular from
the Verkhn’otysens’ka lake that existed during the Miocene and Pliocene as a result of damming the river Tisza near the
igneous lavas of Vyhorlat-Hutyn ridge (3amopiii 1961).

In order to complete the palacoenvironmental reconstruction for each investigated paleogeographic stage we
also employ lithology-pedological and palynological data from N.P. Gerasimenko, whose work on Quaternary deposits
(sections Sokirnitsa, Gayane, Gat, Strabichove) from the plains and foothills of Transcarpathia reconstructed the

landscape of the region (I'epacumenko 2004, 2012).

The Martonosha stratigraphic horizon (mr [?]) is represented by the reddish-brown soil-pedosidement
(thickness 1.20 m), which has been studied only in pit No.19 in 2014. The color of the material is yellowish-brown,
with a bluish tinge, dense, lumpy-nutty with films of oxides and hydroxides of manganese and iron on the verges of
structure separation. It includes large, 20-25 cm long, rounded tuff rocks boulders. Under the microscope, the material is
characterized by the presence of iron-clay and clay illuviation cutans in plasma and around the skeleton grain (Fig. 9).
Often iron-clay material forms rounded nodules associated with increased ferrugination of material formed in warm and
humid, nearly subtropical, climatic conditions.

This is confirmed by the presence of a spore-pollen spectrum of a substantial amount of Neogene thermophiles.
The high content of pollen Pinus subgen Haploxylon, among which are many different forms, belongs to thermophilic
pines, common in Eopleistocene and Neogene, as well as a significant part of pollen of mesophytic grasses that indicate
the propagation of light pine woodlands. Among these, are broad and highly thermophilic species (walnut and mulberry).
In the composition the foothills would have had mesophilic hornbeam forests with beech, hickory, and broad-leaved
basswood, and in depressions sedge-forb meadows and forests of alder with a relic of Neogene bayberry would have
formed. In the later stages, thermophilic species decreased significantly. At the foothills the forests mostly consisted of
linden, while spruce began to spread, and in the lowland area expanded the area of alder (I'epacumenko 2012).

Lubnu stratigraphic horizon (Ib [?]) is represented by a yellowish-brownish-reddish-brown with thin (2-3 cm)
horizontal layers of tuff formations and brown clays, which have been described in pit No.19. The presence of carbonates
led to the isolation of dark gray manganese layers. Most likely, these light-brown soils/pedosediments formed within
shallow depressions of ground water.

According to palynological data, during the Lubenskiy the foothills were covered by broad-leaved forests, and
in the plains the landscape alternated between forest, woodlands and forest-meadows. During the early stages the area
was filled with mostly lime-oak forests interspersed with alder thickets. Vegetation in walnut forests can be an indicator
of a southern subboreal climate (Ib,,,). The Iby,, stage was marked by the appearance of forests of mesophilic species:
hornbeam, beech and Neogene relicts such as Lapin, hickory, and bayberry. The amount of Neogene thermophiles
increased in the forests but remained less than during the Martonosha. In the later phases deciduous forests were
interspersed with marshy meadows (lbs,,). Still later timbers were replaced by temperate boreal (I'epacumenko 2012).

The Zavadivka stratigraphic horizon (zv) is represented by brown and yellow-brown forest soils and brown
soils-pedosidiments with reddish and yellowish tinged profile. The soils belong to different stages of formation during
the Zavadivka: zv;, zv,,, and zv,;,;. The upper, yellow-brown forest soil (zv, - power 0.50 m), which has been investigated
in the pit No.15, is characterized by a reddish-brown color with a yellowish tinge of profile. At the top the soil is strongly
deformed with cracks filled with light Dnieper loess material, in which there are a lot of concentrations of manganese
oxides in the form of spots and films. The material itself is of very ferruginous cloddy soil, which becomes more uniform

toward the bottom and with less manganese oxides and hydroxides. The soil contains fragments of stone material of 5-7
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CTBOBAJIO B MUOLICHE U IIMOLICHE KaK Pe3y/bTaT MOANPYKUBAHUS peku Trca u3Bep)KeHHbIMU J1aBaMu Boiropnar-I'yTuH-
ckoro xpedra (3amopiit 1961).

J1J1s1 TONTHOTBI KApTHUHBI Pa3BUTHSI IPUPOBI [0 KKAOMY HUCCICAOBAHHOMY HAMU MajeoreorpaduueckoMy Tairy
OyIyT TaKXe HMCIOJIb30BaHbI JIMTOJIIOrONEA0IorHIeckrue u nanuHonorundeckue nanubie H.IT.Tepacumenko. Eit Ha ocHo-
BaHHMM 3TUX AHAIM30B YSTBEPTHUHBIX OTIOKeHHH (pa3pesbl Cokuphuua, [asH, [ats, CTpaOU4IoBe) paBHUHHOW YacTh

3akapraThs U MIPEATOPHH yIAIOCh pEKOHCTPYHPOBATh pa3BUTHE JaHAMAPTOB 3TOTO paifoHa (I'epacumenko 2004, 2012).

MaproHomckuii (mr ?) cTpaTurpauyecKuii ropu30HT MPEICTaBIeH KPacCHOBaTO-Oypol MOYBOH-TIeq0CH-
neMeHToM (MomHoCTh 1,20M), KoTopast OblIa MccienoBana Tonbko B mypde No.19 B 2014 roxy. Ilo ety marepman
KEITOBaTO-OypHI, C CH30BaThIM OTTEHKOM, IUIOTHBIH, KOMKOBATO-OPEXOBATHIN € INICHKAMH OKCHIOB M THAPOKCHIOB
Maprasiia ¥ jkeiesa 1o TpaHsM oTAeTbHOCTe!. Bkitouaer 6ompmmme 20-25 cM okataHHBIE BayHHI Ty(GoBBIX mopon. [lox
MHKPOCKOIIOM MaTephall OTINYIAETCS HAMYHEM JKEeJe3HCTO-INIMHUCTHIX U TIIMHUCTHIX KyTaH WILTIOBHUPOBAHHS B TUIa3Me
1 BOKpYT 3epeH ckenera (Puc.9). HacTo jxene3ncTo-IMHICTOE BEMIECTBO (POPMHUPYET OKPYTIIbIE HOMYIH, YTO CBSI3aHHBIC
C TIOBBIIICHHON OXKENIE3HEHOCTHIO M (POPMUPOBAHNEM B YCIIOBUSIX TEIUIOTO M BIAXKHOTO KJIMMaTa, OIM3KOTO K CyOTponH-
YECKOMY.

OTO MOATBEPKAACTCS MPUCYTCTBHEM B CIIOPOBO-IIBUIBIIEBBIX CHEKTPAaX CYIIECTBEHHOTO KOIMYECTBA HEOTCHO-
BBIX TepModuioB. Beicokoe coneprxkanne mpuibLb! Pinus subgen Haploxylon, cpenu koTopoit MHOTO (hOpM IPHHAATIEKHUT
TETUIONIOOMBBIM COCHAM, PaCIpPOCTPAHEHHBIM B 3OILICHCTOLICHE M HEOTeHE, a TaKXKe 3HAYMTENbHOE YYacTHE IIbUIBIIBI
Me30()UTHOTO Pa3HOTPABbS CBUIETEIBCTBYET O PaCpOCTPAHEHUH CBETIIBIX COCHOBBIX peAKoiecHid. B ux cocrase BCTpe-
YaJINCh IIUPOKOJIMCTBEHHBIE W BEICOKOTEpMO(HIBHBIE TOPOABI (OpeX M HIETKOBHIA). B mpearopesx npomspacranu
Me30(HIbHbIE TPA0OBBIC Jieca ¢ ydacTHeM OyKa, THKOPH U JIMITBI ITUPOKOJIMCTON, a B TIOHMKEHUAX (POPMHUPOBAIIICH 0CO-
KOBO-Pa3HOTPaBHBIE JIyTa U Jieca U3 OJbXH C Y4aCTHEM HEOT€HOBOTO PENIMKTa BOCKOBHHKA. B KOHIlE 3Tama poib Teruio-
JIOOMBBIX MOPOJ] 3HAYUTEIBHO COKpaTHiack. B mpenroppsax B jiecax JOMUHHMPOBAJA JIMIA CEPILETUCTBEHHAs, HAYaJIOCh
pacnpocTpaHEeHHe elf, a Ha HU3SMEHHOCTH PAaCIIMPHIINCE TUIomaay onbimanHukoB (I'epacumenko 2012).

Jlyoenckmuii (Ib ?) crpaTurpadudeckuii ropu30HT IIPEICTABICHHBIN JKEITOBATO-KOPHYHEBATO-KPAaCHOBATO-0Y-
PBIMH TOHKUMH (710 2-3 CM) TOPH30HTAIBHBIMH CIIOSIMU M3 Ty(hOBBIX 00pa3oBaHUil M OyphIX INIMH, KOTOpPBIC OBLTH OITH-
canbl B mypge No.19. Hamune kapOoHaToB IpHBENO K 000COOIEHHIO TEMHO-CEPBIX MapraHIeBbIX npocioeB. Ckopee
BCETO, 3TH CBETI0-OyphIe MTOYBHI-TIEIOCEANMEHTHI, (POPMUPOBAINCH B TIOHMKCHUSAX MPHU OJN3KOM 3aJIeTaHUH I'PYHTOBBIX
BOJI.

[To manuHOMOrHYEeCKUM JaHHBIM B JIyOEHCKOE BpEMs B IIPEATOPBSIX CYNIECTBOBAIH IIUPOKOINCTBEHHO JICCHBIE
nma”mmadTh, a Ha paBHUHAX IIPOUCXOAMIA CMEHA BO BPEMEHHM JIECHBIX, PEIKOJICCHBIX M JIECOIYTOBBIX JIaHAIIA(TOB.
Teppuropus Obl1a Hanbolee 3a1eceHa B Hayajle dTama: JMIOBO-1y0OBbIE Jieca YepeIoBAIUCEH C ONbIIaHHUKaMu. [Ipous-
pactaHue B Jiecax opexa MOXeT OBITh MOKa3aTelieM IoKHOro cyobopeansHoro kiaumarta (I1b,,,). Cramus Iby,, orMedaeTcs
TIOSIBJICHUEM B COCTaBE JIECOB ME30(HMIbHBIX JIPEBECHBIX MOPOA: Ipada, Oyka M HEOT€HOBBIX PEJIMKTOB - JIAITHHBI, THKOPH,
BOCKOBHHKA. Y4YacTHE B COCTABE JIECOB HEOT'€HOBBIX TEPMOQHIOB BO3POCIIO, HO OCTaBaIOCh MEHBIINM, YEM B MapTo-
HOIICKOE BpeMs. B KOHIle 3Tana MMpOKOIMCTBEHHBIE Jieca YepeIoBalICh ¢ 3a0onoueHHbIME Jyramu (1bs,,). Ente mosxe
JPEBECHBIC MOPOABI YMEPSHHOTO KJIMMaTa CMEHIITUCh OopeanbHbiMHu (I'epacumenko 2012).

3aBaoBckuii (zv) crpaturpaguyecKkuii TOPU3OHT NPECTaBICH OYPBIMH M JKEITO-OypbIMHU JIECHBIMH 10YBA-
MH 1 OypbIMH ITOYBAMH-IIEJOCHIMMEHTAMH C KPACHOBAaTHIMH M XKEJITOBAaTBIMH OTTEHKAMH OKpackd UX npoduiis. [loussl
OTHOCSTCS K Pa3HBIM CTaAUsM (pOPMHUPOBAHMS 3aBaI0BCKOTO BPEMEHU: ZVs, ZVyy, U ZV,,,. BepXHsis, xento-Oypas ecHas
nousa (zv; - MomHocth 0,50 M), koTopas Obuta uccinenosana B mypde No.15, xapakrepusupyercs KpacHOBaTO-Oypoi
OKpAacKOH C JKeJITOBATHIM OTTEHKOM Ipodwmiisi. B BepxHe# yacTh mouBa CHIBHO JIe()OpMHUPOBaHa TPEIIMHAMHM 3aIlONHEH-
HBIMU CBETJIBIM JHEMPOBCKUM JIECCOBBIM MaTepHAlOM, B MOCIEIHUX MHOIO KOHLEHTpAIUi OKCUAOB MapraHiia B BUJE
IISITEH Y pUMa3oK. Marepuan coOCTBEHHO MOYBBI 3HAYUTEIHHO OXKEIE3HCHHBIH, OTVIMHEH, IIBIONCTHINH, K HU3Y CTaHO-
BUTCS OoJiee OTHOPOJHBIM M C MEHBIINM COJCpP>KaHWEM OKCHJIOB M THAPOKCHIIOB MapraHiia. B mouse Bcrpeuarorcs ¢par-
MEHTHI KAMEHHOI'O MaTepuana 10 5-7 ¢M B AuameTpe. B HibkHel yacTu Macca O4eHb IJI0THAS, 9TO OPEXOBAThIM, TAXKEIbII

CYINIMHOK, OCTPOI'paHHbIMU OTACIIbHOCTAMMU. B MUKPOCTPOCHUU TTOYBbLL (PI/IC 10) MOXXHO OTMCTUTH HAJIMYHUEC KOMIIAKT-
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cm in diameter. At the bottom the mass is very dense, a nutty and heavy loam with separations. Within the microstructure
of the soil (Fig. 10), one may notice the presence of compact sinters of colloforphic clays of heterogenous composition.
Thin sections from the upper part of the horizon show a single humus-clay film, bordering the skeleton grain and pores
and forming plasma concentrations. Cutans are mainly formed by clay, often with the inclusion of particles of humus and
skeleton grain. There are also small microortsteins. The Zavadivka horizon is characterized by plasma microstructure.
The material from the middle and lower parts of the soil in thin sections differed due to the presence of a variety of
colloform clay cutans (humus, clay and humus-iron-clay), with the inclusion of particles of humus, and skeleton grain.
Sinters include oxides and hydroxides of iron and manganese.

Zavadivka soils can be described morphologically as reddish-brown and yellowish-brown color, clayey,
ferruginous, dense, plate-nutty structure, various forms of manganese separation, and micromorphologically they
are characterized by the presence of illuviation cutans of different composition, microortsteins, and ferruginous-clay
material; this provides evidence for the formation of the soils in humid, warm temperate (nearly subtropical) climatic
conditions significantly warmer than today.

According to N.P. Gerasimenko (I'epacumenko 2012) in the early stages (zv,,;) in Transcarpathia polydominant
deciduous forests (oak, lime, hornbeam) with single Neogene thermophiles (southern subboreal climate) appeared. Forest
landscapes changed to forest-meadow with an extremely high occurrence of ferns. In the next stage (zv,,,) there is an
increase in forests with hornbeam and hazel. During the Pleistocene was the last time a high mesophilic relict, such as the
lapins, occurred. The stage zvs,, is characterized by the spread of oak-hornbeam forests with fern thickets. At the foothills
fir and spruce began to spread. Deciduous woods, grass-forb and fern groups have characterized the last stage (zvy,,). The
presence of individual pollen grains of thermophiles (walnut, bayberry in the foothills - Caucasian wing nut) allows us to
reconstruct the subboreal warm climate.

The Dnieper stratigraphic horizon (dn) is characterized by loess-like deposits, mostly bluish-grayish-yellow
(the lightest of all deposits of cold phases), silty medium loam. Dnieper loess-like loam on the frost wedges penetrated
deeply into the soil placed beneath Zavadivka.

The Dnieper horizon is atypical in thickness (0.20-0.50 m) and within its microstructure one can notice the
presence of typical microsites where loess particles (mostly clay) commensurate with grains of primary minerals (Fig.
11). Small sinters of colloform clay and iron-manganese microortsteins can also be seen on a background of light
loess material, typically of dusty-plasma microstructure. There is evidence of the formation of these deposits under the
influence of acolian and diluvial processes in cold periglacial climate.

Palynological data (I'epacumenko 2012) from the Dnieper horizon show that the region was occupied by
grassfields and forb-sedge cenoses involving microtherm of shrubby birch and arctic-boreal species moss. Pine and birch
grew in protected areas at the foothills. Periglacial climate was, however, relatively moist.

The Kaydaky stratigraphic horizon (kd) is present in the test pits in the form of brown forest soils, which
often form a single pedocomplex with Priluky soils, resulting often in missing tyasmin loess deposits. For example,
the brown forest short profile (0.40 m) is ferruginous with clayed soil of bright orange-brown color of clear eluvial and
illuvial horizons. The eluvial material (Eh) horizon is bluish-whitish light gray, and along with brown-orange drips,
there is also silica powder. The upper illuvial (It) horizon is heterogeneously colored, with dense orange-yellow-brown
fragments and whitish material between the cracks; prismatic and nutty, with clear sharp wedge separations, with films
of oxides and hydroxides of iron and manganese on the verges of the separations. The Ipe horizon (lower illuvial) is
yellowish-brown, and brighter than the previous one. The material is dense, nutty, with manganese dendrites and bluish-

whitish silica powder.
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HBIX HaTEKOB, HEOJHOPOAHBIX MO COCTABY KOJUIOMOP(HBIX MHH. i nutindoB U3 BEpXHEH 4acTH TOPU30HTA XapaKTEPHO
HaJINYUE OAMHOYHBIX TYMYCOBO-INIMHHUCTBIX KyTaH, OKaWMIISIOIINX 3€pHA CKEJIETa U MOPHI U 00pa3yronre KOHIEHTPa-
e B rasme. [Ipeo6aagaloT MIMHUCTBIE KyTaHbl, 9acTO C BKIIOUEHHEM YaCTHI] TyMyca U 3€peH ckenera. Berpevarores
TaKke HeOOJBIIOro pazMepa MUKPOOPTIITEIHEL. Macca M3 3aBaJJOBCKOTO TOPH30HTA XapaKTEPU3UPYETCS IIIa3MEHHBIM
MHKpPOCIIO)KEHHEM. B Marepunanie n3 cpenHel M HIKHEH dacTel MoYBHI B IIIH(aX MOXKHO OTMETUTH HAaJMYHE Pa3HOO-
Opa3HbIX HATEKOB KONIOMOP(HBIX NIHH (TYMYCOBBIX, TYMYCOBO-IJIMHUCTBIX M XKEJIE€3UCTO-ITIMHUCTHIX), C BKIIOUCHUEM
YaCTHI[ TyMyca, 3epeH cKeneTa. HaTekn nmpokpaieHsl OKCHIaMU W THAPOKCUAAMH JKeJie3a U MapraHIa.

ITpu3Haky 3aBaOBCKUX MOYB Kak MOpGonornieckre (KpacHOBaTo-Oypast 1 KeIToBaTo-0ypast OKpacka, OTIIHHE-
HOCTb, O’KEJIE3HEHOCTb, IUIOTHOCTD, IUTACTHHYATO-OpEX0oBaTas CTPyKTypa, pasaudHble GopMbl 060co0IeHni MapraHna),
TaK ¥ MUKpoMopdonorndeckne (HaIudne pa3iIHYHbIX 10 COCTAaBY KyTaH WIUTIOBHUPOBAHHS, MUKPOOPIITEHHOB, 000C0-
OJIEHUI HKEeJIEe3NCTO-IIMHICTOTO BEIIECTBA) SBISIETCS] CBUIAETEIHCTBOM (DOPMHUPOBAHMS ITOYB BO BIAXKHBIX, TEILIIO-yMe-
PeHHBIX (OMM3KHUX K CyOTPOITMUECKIM) KIMMAaTHYECKHX YCIOBHUSAX 3HAYUTEIBHO OO0JIee TEIUIBIX, YeM COBPEMEHHBIE.

Mo manaemv H.IT.Tepacumenko (2012) B Hagane sTama (zv,,,) Ha TEPPUTOPUH 3aKapIiaThs MPOU3POCTAIH TONHU-
JOMHHAHTHBIC IIMPOKOJIIMCTBEHHBIE Jieca (Iy0, imma, rpabd) ¢ OMMHOYHBIMH HEOT€HOBBIMH TepMOGIIaMH (FOXKHBIH Cy0-
OopeanbHbIi KnuMar). JlecHsle maHAIIAdTHl CMEHMIINCE JICCOIYTOBBIMH C YPE3BBIYANHO MIMPOKUM pPaclpOCTPaHCHUEM
nanopoTHUKOB. Ha cnenyromei cragnu (zv,,,) B iecax yBEeIMYWIOCHh ydacTHe rpada n opemrHuka. B mocnenunmii pas B
IUIEHCTOIICHE BCTPEYaJICsl BHICOKOME30(MIIBHBIM HEOT€HOBBII PENMKT - JlanuHa. [ ctagun (zvsy,,) XapakTepHO pacipo-
CTpaHEHHs TyOOBO-TPAOOBBIX JIECOB C MATIOPOTHUKOBBIM 3apOCisIMU. B Npearopesx Ha4aaoch paclpoCTpaHEHUE TTUXTHI
n enu. [lapkoBble TanAmadTHL: MIMPOKOINCTBEHHBIE TIEPETECKH, 371aKOBO-PAa3HOTPABHBIE U ITAIIOPOTHUKOBBIE TPYIIIIHPOB-
KM OBUTH XapaKTEepHbI JUIs NOCJIENHENH CTaINu (ZV5y,). [IpucyTCTBHE eAMHUYHBIX MBIIBLEBBIX 3€peH TepMOGHIOB (opexa,
BOCKOBHUKA, B IPEJIIOPHSX - JIAMMHBI) [T03BOJISIET PEKOHCTPYHPOBATh TEIIIbIH Cy0OOpeanbHbIN KIIMMAT.

Jnenposckuii (dn) crparurpadguyeckuii FOPU30HT, NPEIACTABIECH JECCOBUIHBIMU OTJIOKEHUSMU, IPEUMY-
IIECTBEHHO CH30-CEPOBATO-MAIEBBIMH (CaMble CBETJIBIE U3 BCEX OTIIOXKCHUM XOJIOIHBIX 3TAIOB), IBIJICBATEIMU CPEAHUMHU
CYINIMHKaMH. J[HeTIpoBCcKHeE JIECCOBUIHbIE CYIIMHKH 110 MOPO300OHHBIM KJIMHBSM IIIyOOKO MPOHHMKAIOT B HIDKEJIEKauble
3aBaJIOBCKUE MTOYBBI.

JIJ11 HeTUNMUYHOTO 1O MOIIHOCTH JHenpoBckoro ropusoHTa (0,20-0,50 M) B MUKPOCIIOXKEHUU MOXKHO OTMETUTh
HaJIW4YMe TUIIMYHBIX MUKPOYYaCTKOB, I7ie€ JECCOBBIE YaCTUUKHU (MPEUMYIIECTBEHHO INIMHUCTHIE) COM3MEPHUMBI C 3epHAMU
nepBUYHbIX MUHEpanoB (Puc. 11). OquHOYHO MPOCMATPUBAIOTCS HEOONIBIINE HATEKH KOJUIOMOP(MHBIX IIHH U JKeJIe3U-
CTO-MapraHIieBble MHUKPOOPTLITEIHEI Ha ()OHE CBETIIOTO JIECCOBOrO Marepuaia. TUIMHMYHO eCTh MbUIEBATO-INIa3MEHHOE
MHKpPOCIIOKEHHUE. YKa3aHHbIE IPU3HAKY SBJISIOTCSA CBUACTEIBCTBOM (DOPMHUPOBAHUS 3TUX OTIOKECHUH IO BIMSIHUEM 30-
JIOBBIX U JICTIIOBHAJIBHBIX MIPOIIECCOB B XOJOAHOM MEPHUIVIIMAILHOM KIUMare.

ITo mammuONOrMuYecknM naHHBIM (I'epacumenko 2012) B THETIPOBCKOE BpeMsl paBHUHBI 3aHUMAJIH 31aKOBO-0CO-
KOBBIE U Pa3HOTPABHBIE IIEHO3BI C YIaCTHEM MHUKPOTEPMOB: KyCTaPHUKOBBIX Oepe3 M apKTO-00peabHBIX BUIOB IIJIAYHOB.
CocHa u apeBecHbIe (POpMBI Oepe3 MPOU3pacTaliy B 3alIUIIEHHBIX MECTaX NMpenropuid. Kimumar cran nmepurnisiyiaibHbIM,
OIHAKO OTHOCHTENIFHO YBIaKHEHHBIM.

Kaiinakckmii (kd) crparurpadpuyeckuii ropu3oHT, IpeICcTaBICHHBIN B UCCIEAyeMbIX IIypdax OypeIMH Jiec-
HBIMH TT0YBaMH, KOTOPbIE 9acTO (POPMHUPYIOT EAMHBIN METOKOMIUICKC C MPHITYKCKUMH TTOYBAMH, BCIEACTBHE YEr0 4acTo
OTCYTCTBYET TACMHHCKHE JIECCOBBIC OTIOKEHU. [l IprMepa MOJKHO MPUBECTH ONKCaHne Oypoil IeCHOH KOPOTKOIPO-
¢mpHOH (0,40 M), OTHHEHOH U 0KeJIe3HECHHO! TIOUBBI OPaHKeBO-SIPKO-0ypoil OKpackH, ¢ YeTKUMH AITFOBUAIEHBIM H WII-
JIIOBHAIBHBIM ropu3oHTaMu. Marepuan amosuanbsHoro (Eh) ropnszonTa npenmymecTBo cu3o-0eneco-cBeTIo-Cephlii, Iie
Hapsixy ¢ Oypo-opaHXeBBIMH HaTe€KaMH IPOSIBISIETCS MIPHUCHINKa KpeMHe3eMa. Bepxunii mmroBuansueiit (It) ropuzonT
HEOIHOPOIHO OKpAIlIeH, C IUIOTHBIMH (parMeHTaMH OpaHKeBO-XKeNTO-Oyporo u Oeecoro Marepualia Mexly TpeliuHa-
Mmu. [Ipu3maTHuecku-opexoBaThlif, ¢ YeTKUMU OCTPOTPAaHHBIMH OTIEIBHOCTSAMHU, C MICHKAMU OKCUIOB M THIPOKCUIOB
)KeJe3a M MapraHiia 1o rpaHsx nocyieHux. [opu3oHT Ipe (HWKHUI HIUTIOBHAJIBHBIIN) )KEJITOBATO-OypBIi, SIPKUii, HO CBET-
Jiee npeasaynero. Marepual IIOTHBIN, OpEeX0OBaThIi, C MapraHLEBBIMU JCHIPUTAMH U CH30-0€JIeCOM MPUCHITIKON KpeM-
He3eMa.

Just Mmukpoctpoenus amoBransHoro (Eh) ropuszonra (Puc. 12) MOXXKHO OTMETHTB HallMYHe OTACNIBHBIX MHKPOY-

YaCTKOB CO CJIO’KHBIMH MHUKpoOarperaraMmn I-1I MOPAAKOB, pasaACJIICHHBIX U3BUJIMCTBIMU IOPAMHU, YTO, CKOPEC BCETO, ObLIO

124



As for the microstructure of the eluvial (Eh) horizon (Fig. 12) we should note the existence of separate
microsites with complex microaggregates I-I1 order, separated by twisted pores that are likely to have been characteristic
of the former humus-eluvial horizon. Their typical microstructure consists of the alternation of a small amount
of “laundered” microsites with detached mainly humic and humic-clay cutans on a background of dusty-plasma
microstructure. Their mass as a whole is clarified.

The heterogeneously colored illuvial (It) horizon is characterized by the presence of a large amount of sag
colloform clays cutans (Fig. 12), dominated by humus-clay, clay and iron-clay cutans, which often include skeleton
grain, humus, oxides and hydroxides of iron and manganese. There were two or three iron-manganese microortsteins.

In the lower illuvial (Ipe) horizon however, there are less features of illuviation processes. The horizon is
dominated by iron-clay and clay cutans colloformic clays (Fig. 12). We have also observed an increase in the amount of
iron-manganese microortsteins, with single oval iron-clay nodules.

These morphological and micromorphological features of the soil indicate primarily a development of
illimerization by gleying and ferrugination processes in the formation of brown forest soils. It is characterized by
the predominance of lessivage processes above podzalization. Climatic conditions in this case were most likely wet,
somewhat more moderate than modern and less warm than during the Zavadivka.

During Kaydaky forests dominated: pine with a small admixture of broad-leaved species (kd,,;), elm-lime-oak
(kd,,,), polydominant (occurrence of hornbeam and beech), hornbeam with participation of beech (kd,;,), spruce-beech
and spruce (kds,;) and spruce-pine with a small admixture of broad-leaved (kd,,,). This suggests changes in the climate
from southern boreal to temperate (initially more continental, then wet), and again to the southern boreal (first wet, then
continental) (I'epacumenko 2012).

The Tyasmyn stratigraphic horizon (ts) is represented by loess-like loams 0.10 m thick that were found only
in pit No.15; in most other sections these deposits were reworked by Pryluky soils. The material is mostly pale yellow in
color, with subtle light yellowish streaks; it is lumpy-friable, sandy-silty medium loam, weakly compacted, and carbonate
with the roots of plants. In this horizon, according to N.P. Gerasimenko (I'epacumenko 2012), grass-forb-sedge cenoses
were predominant. The appearance of arctic-boreal species such as birch, moss and the northern grape fern, indicate a
periglacial climate.

The Pryluky stratigraphic horizon (pl) as well as the Kaydaky are represented by brown forest soils, which
are most likely formed in less humid and warmer climates, as evidenced by their morphological and micromorphological
features.

Brown forest soil in pit No.18 is rusty-brown on the top and reddish brown at the bottom; its upper boundary is
broken by shallow frost cracks, filled with Uday loess material. It is humus-eluvial (bright orange-brown, leached, with
silica powder and a large number of films of oxides and hydroxides of manganese) and eluvial (reddish-brown, with
whitish spots of gleying, nutty, more ferruginous, with films of manganese and silica powder) genetic horizons.

The humus-eluvial (He) microstructure of the horizon (Fig. 13) is characterized by a variety of shapes and
composition of cutans: humus, humus-clay (often with inclusions skeleton grain, colors of oxides and hydroxides of
manganese and iron), iron-clay and clay. In a small amount of iron-manganese microortsteins also occur.

The illuvial horizon (It) at the top is more ferruginous, due to the presence of iron-clay cutans (Fig. 13) and
ferruginous microsites with manganese. Its microstructure is characteristically made of dusty-plasma. At the bottom
the material becomes less ferruginous, but there is a large number iron-humus-clay and iron-clay illuviation cutans.
Sporadically rounded concentrations of organo-clay and iron-iron-manganese material occur in the form of spots and

microortsteins in plasma.
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XapaKTEepHO IS OBIBIIETO TyMYCOBO-3II0BUAIBHOTO TOPU30HTA. TUIIMYHBIM U1t MUKPOCTPOCHHS SIBISIETCS YEPET0BAHNE
HEOOJIBIIOTO KOJIMYECTBA «OTMBITHIX» MHKPOYYAaCTKOB C OTACICHHBIMH MPEUMYIIECTBEHHO I'YMYCOBBIMH U TyMYCO-
BO-IJIMHMCTHIMHU HaTe€KaMH Ha (DOHE MbIIEBATO-IIIA3MEHHOTO MUKPOCTPOCHHsL. Macca B LIeJIOM OCBETICHHAS.

HeonnopoaHo okpameHHbIH WILTIOBHANBHBIHN (It) TOPH30HT OTIMYAETCs] HAIMYHEM OOJIBIIOTO KOJIMYECTBa HaTe-
k0B kojomMop¢HbIx mmH (Puc. 12), npeobnanaroT ryMycoBO-ITIMHUCTHIE, ITTMHUCTHIE M JKENIE3UCTO-TIIMHUCTHIE KyTaHBI,
KOTOpBIE 4acTO OBIBAIOT C BKJIIOUCHUSIMH 3€pPEH CKEJeTa, I'yMyca, OKCHIOB U THAPOKCHIOB Xkesie3a 1 Maprania. Habmro-
JaTIoch 2-3 ’KeNe3nCcTO-MapraHIeBbIX MUKPOOPTIITEIHA.

Jlnst HrokHeTo WinTroBHanbHOTO (Ipe) ropn3oHTa XapaKTepHO MEHBIIE MTPOSBICHHE TPH3HAKOB NTPOIECCOB HILTIO-
BuMpoBaHus. [IpeodnagaroT eNe3nuCTO-IIMHUCTBIC U INIMHUCTHIE HaTeKH KoiutoMophHuX muH (Puc. 12). MoxHO Takxe
OTMETHUTH YBEIHUYEHHE KOJINIECTBA JKEJIE3UCTO-MAPTaHIEBBIX MUKPOOPTIITEIHOB, OMMHOYHO BCTPEYAIOTCSI OBAJIbHBIC
KEJEe3NCTO-TIIMHNUCTHIC HOYIH.

Vka3aHHBIE MOP(OIOTHIECKHE U MUKPOMOP(OIOTHUECKUE MPU3HAKH TIOYBBI CBHIECTEIBCTBYIOT O Pa3BUTHE B
TIEPBYIO OYepeb MPOLECCOB MUTHMMEPU3AINH, ONOJ3aIHBaHN, OTJICCHNUS, OKEIE3HEHU IpH (GOPMUPOBAHNU OypbIX
JIECHBIX TI0OYB. XapaKTepHO NpeodinagaHue MpoLIeccoB JecCHBaXka Ha/l Onog3ainBanieM. Kimmmarndaeckne ycinoBus npu
9TOM OBUIH, BEPOSITHEE BCETO BIAXKHBIMH U TEIUIBIMH, HECKOJIBKO YMEPEHHEE COBPEMEHHBIX U MEHEE TEIIIBIMU YeM B 3a-
Ba/IOBCKOE BpPEMSI.

B kalinakckoe BpeMs peoOiagaiy Jieca: COCHOBBIE C HE3HAUUTEILHOM MPUMECHIO IIHPOKOJIMCTBEHHBIX TTOPOJ
(kd,,,), Ba3oBo-numoBo-ayooBeie (kd,,,), moaumoMuHAaHTHBIE (TIOsBICHHE Tpada u Oyka), TpaboBEIe ¢ yyacTHeM Oyka
(kd,,), emoBo-0OyxoBeIe 1 enoBbie (kd;, ) 1 €TOBO-COCHOBBIE ¢ HE3HAUUTEIHHOM MPUMECHhI0 MHPOKOMACTBeHHBIX (kds,).
3TO CBUIETENBCTBYET O CMEHE KIIMMara OT F0XKHOTO OOpealbHOTO K YMEpEeHHOMY (CHavasa 0ojee KOHTHHEHTAIBLHOTO, 3a-
TEM BJIaKHOTO), M CHOBA K I0KHOMY OopeanbHOMY (CHavasa BIa)KHOTO, 3aTeM KOHTHHeHTabHOro) (I'epacumenko, 2012).

TsacMuHckui (ts) cTrpaTrurpaguyeckuii rOPU30HT, IPEICTABIECHHBIN JTECCOBUIHBIMU CYIIIMHKAMU MOILLIHO-
ctbio 0,10M ¥ BBISBICHHBIH TONBKO B mrypde No.15, B OOJBIIMHCTBE OCTANBHBIX Pa3pe30B 3TH OTIOKEHUS Iepepadbora-
HBI IPHITYKCKUMH OYBaMu. Matepual 1o BETy B OCHOBHOM I1aJIEBO-)KEJITHIH, HO C TOHKUMH CBETIBIMHU M JKEJITOBATHIMA
MIPOCJIONKAMH, 3TO KOMKOBATO-pPacChITYaThI, ECUYaHO-TIBUICBAThI CPETHUH CYIJIMHOK, c1abo yIIOTHEHHBIH, Kap0o-
HATHBIH, C KOpemKaMu pacTeHuil. B 3o Bpems mo manaeM H.IT.Tepacumenko (2012) mpeobnamanu 3makoBO-pa3HOTPAB-
HO-OCOKOBBIE II€HO3bI. [losiBiIeHIe apKTO-00peallbHbIX BHOB Oepe3, IIayHOB M T'POHSHKH CEBEPHOMN CBUACTEIBCTBYIOT O
MePUIISIIHATBHOM KJINMATE.

Hpuaykekuii (pl) crpaTurpadguyeckuii rOpU30HT, KaK U KalTaKCKUI MpecTaBieH OyphIME JICCHBIMU TIOYBa-
MH, KOTOpBIE CKOpee BCEro (JopMUPOBAINCH B MEHEE BIAKHBIX M 00JIee TEIUIBIX KIMMAaTHYECKHUX YCIOBHAX, O UeM CBHJIE-
TENBCTBYIOT MX MOP(OIOrHIEeCKHe U MUKPOMOP(]OIornieckue 0COOCHHOCTH.

Bypas necnas nousa B mypde No.18 xapakrepusupyercs pxaBo-OypbIM C ITOBEPXHOCTH U KPacHO-OypbIM B
HIDKHEH 4acTH [IBETOM, €€ BEpXHsIA I'paHHIa pa301Ta HENTyOOKMMH MOPO300OHHBIMHU TPEIIMHAMH, 3aII0JTHEHHBIMH y/aii-
CKHMM JIECCOBBIM MaTepuasioM. BhliensioTcs ryMyCOBO-2IIOBUANIBHBIN (SPKO-OpaHKeBO-0yPBIi, BBINIEIOUCHHBIH, 3 MpHU-
CBITNKOW KpeMHe3eMa M OOJbIIMM KOJIMYECTBOM IUICHOK OKCHIOB M I'MIPOKCHJIOB MapraHiia) M 3JIIOBHANIBHBIA (KpacHO-
Baro-Oypbli, ¢ OeNeChIMU ISITHAMU OIVIECHHUS, OPEXOBaThIH, OoJiee OXKeJIe3HEHHBIH, C IJIEHKaMH MapraHia M MPHUCHIIKON
KpeMHe3eMa) TeHETHYEeCKHUE TOPH30HTHI.

Jlns MukpocTpoeHus TyMycoBo-aoBraansHoro (He) ropusonta (Puc. 13) xapakTepHO Hammuue pasHooOpasue
($opM U coCTaBa HATEKOB: I'YMYCOBBIX, T'yMYCOBO-TJINHUCTBIX (4aCTO C BKIIIOUCHUSIMU 3€PEH CKEJIeTa, IPOKPACKOI OKCH-
JlaMHU ¥ TUIAPOKCHIaMH MapraHIa 1 jKeye3a), KeIe3UCTO-INIMHNCTHIX ¥ IIIMHUCTHIX. B HeOoIbIIOoM KoNn4ecTBe BCTpeda-
I0TCS JKEJIC3UCTO-MapTraHIeBble MUKPOOPTIITEIHHEL.

WnmoBuaneneiii ropu3oHT (It) B BepxHeil yactu - Gonee 0XKeJIe3HEHHBIH, YTO MPOSIBISETCS, KaK HAIWIHEM
KEJIEe3UCTO-IMHHUCTHIX KyTaH (Puc. 13), Tak M 0XelIe3HEHHBIX U OMapraHIIOBaHHBIX MUKPOYYacTKOB. XapaKTEpHO ITbI-
JIeBaTo-TIa3MEHHOEe MUKpOocTpoeHre. K HI3y Marepuan ropu3oHTa CTAHOBUTCS MEHEE OXKEJIC3HEHHBIM, HO B Ia3Me Ha-
OiroziaeTcst OONBIIOE KOJIMUECTBO HKENE3UCTO-T'YyMYCOBO-INIMHUCTBIX M JKEJIE3UCTO-IIIMHUCTHIX KyTaH WIUTIOBUMPOBAHUS.
EnvHN4YHO BCTpeuaroTcs: OKpyIIble KOHIIEHTPAIMH OPraHO-KEeNIe3UCTO-ITIMHUCTOTO U XKeJIe3HCTO-MapraHIleBbIX BELIECTBA

B (bOpMe IATCH U MHKpOOmeTCﬁHOB B IJ1Ia3MC€.
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The above described morphology and microstructure (variegation profile, presence of silica powders, films,
of oxides and hydroxides of iron and manganese, and a variety of cutans of illuviation and microortsteins) attests to
the formation of this short profiled (0.50 m) brown forest soil in fairly warm and humid environments, warmer and
uniformly wet, compared to current climatic conditions of the study area. Compared with the situation in the Kaydaky
horizon climatic conditions changed to warmer.

Palynological analyses by N.P. Gerasimenko (I'epacumenxo 2012) on the Pryluky horizon suggest the spread of
mainly birch and pine forests with an admixture of spruce and broad-leaved trees and fern-covered ground. The climate
varies from southern boreal to boreal (part broad-leaved species declined sharply).

The Uday stratigraphic horizon (ud) is represented as well in the Tyasmin horizon, by thin (0.10 m) loess
sediments that are often reworked Vytachiv soil formations. In pit No.16 Uday loess material was found fragmentary,
often in frost cracks that divided the Priluky underlying soil. Uday loess-like loam is bluish-gray or fawn carbonate with
whitish spots. Small amounts of manganese films and spots were also found.

Due to the conversion of the material (silt, light loam) in this cold phase its microstructure is not uniform. There
are areas in the thin sections with a typical silty loess plasma microstructure, where the loess particles commensurate
with the skeleton grain (Fig. 14). There is a large number of small iron-manganese microortsteins. There are also small
microportions in the thin section with humus-clay and clay cutans in plasma, with films around the skeleton grains.

The Uday horizon is dominated by arctic-boreal elements of vegetation, mostly grasses and sedges. These
formed a periglacial vegetation type (I'epacumenko 2012). This is also confirmed by a structure of loess-like Uday
material.

The Vytachiv stratigraphic horizon (vt) is characterized by the formation of short profile brown forest soils.
Most fully they are present in pit No.19, investigated in 2006 and 2014. Here, this horizon consists of a monolithic soil
on top of a light yellowish-brown, and a bottom layer of darker grayish brown color. Conventionally, this soil (thickness
0.50 m) can be divided into three genetic horizons, which can be conditionally classified into the three stages of Vytachiv
soil formation, namely: humus transition (corresponding to the final stage vt,), humus-illuvial (optimum stage vt,,) and
illuvial (optimum stage vt,,).

Humus-transitional (Hp (i, )) horizon has a characteristic yellowish light brown color, it is of friable, sandy-
silty medium loam, with a nutty structure of clear light-brown and brown films of iron oxides and hydroxides on the
verges of its structural units.

The material of the humus-illuvial (Hi) horizon is light brown with dark brown spots, dense, with a nutty
structure and sharp-edged structural units, on which ochre-brown and dark-brown film of oxides and hydroxides of iron
are visible. Many small (2-3 mm to 1 cm) of debris and remnants of tuff and roots of grasses and trees can also be seen.

The illuvial (Ip) horizon is mostly dense and dark, grayish-brown, with a nutty structure. It is ferruginous, with
reddish-brown spots iron oxides and hydroxides on the verges of structural units. At the bottom of the film manganese
dendrites are visible.

Micromorphological analysis of the Hp (., ) horizon (Fig. 15) showed the presence of roundish formations of
organo-clay material of fuzzy forms and shapes on a background of dusty-plasma microstructure. Small microortsteins
and matt films of collomorphic clays are also visible. The humus-illuvial horizon (Hi) is more ferruginous with more
microortsteins and films of different composition (humus-clay, clay, iron-clay). At the bottom of the soil (Ip layer)
a single oval separation of ferruginous clay material is observed, with a large number of microortsteins. What is
characteristic about this layer is that the cutans of illuviation (films of collomorphic clay) are mainly ferruginous clay,

and their size, compared to Hi horizon, is somewhat smaller.
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Omnucannble MOP(}O- ¥ MUKPOCTPOEHHS (IecTpasi OKpacka mpoduiis, HaIu4IHue MPUCHINTKA KPEMHE3eMa, MIIEHOK
OKCHIOB M THIPOKCHIOB MapTaHIa U KeJle3a, pa3HOOOPa3HBIX KyTaH WIIIOBHMPOBAHHMS W MUKPOOPIITEHHOB) MOTYT
CBHUJIETEIBCTBOBATH IIPO (HOPMHUPOBAHUS 3TOH KopoTkonpodrmisHOit (0,50M) Oypoii IeCHOI MOYBHI B JOCTATOYHO TEILTBIX
1 BIQXHBIX 00OCTaHOBKaX, Ooiee TeMJbIX U PaBHOMEPHO-BIIAKHBIX 110 CPABHEHHUIO C COBPEMEHHBIMH KIIMMaTH4eCKUMHU
YCIOBHAMH paiioHa uccnenoBanuii. [lo cpaBHEHHIO ¢ KaliTaKCKUMHU OOCTaHOBKH M3MEHWIINCH B CTOPOHY HEKOTOPOTO T10-
TETIICHHS.

IMo mamuuONOrMYeckuM nanHeiM H.I1.T'epacumenxko (2012) B mpumrynkoe BpeMst OBUTH pacIpoCTpPaHEHHI B OC-
HOBHOM 0€pe30BO-COCHOBBIMH JIECA C MMPUMECHIO €1 U MINPOKOINCTBEHHBIX OPOJ ¥ MAaOPOTHUKOBBIM Ha3eMHBIM I10-
KpoBoM. Kimmar MeHsuIcs OT 105KHOTO GOopeanbHOro 10 OopeassHOTO (Y4acThe IIMPOKOIMCTBEHHBIX TIOPOJ PE3KO COKpa-
THJIACh).

VYnaiicknii (ud) crparurpaguyeckuii TOPU30HT MIPEICTABIEH, KaK U TACMUHCKUI TOPU30HT, MaJIOMOIIHBIMHU
(0,10 M) n€ccoBUAHBIMHU OTIIOXKEHHUAMH, KOTOPBIE YacTO MPeoOpa30BaHbl BUTAYEBCKUM IT0YBOOOpa3oBaHneM. B mrypde
No.16 ynmaiickwuii JIECCOBBI MaTepHall MPOCICKUBACTCS (PparMeHTapHO, Jalle B MOpO3000HHBIX TpemnHaxX, pa30nuBaro-
X HIKEJIEKAILYI0 MPHITYKCKYIO TIOUBY. YIaicKuil TECCOBUIAHBIN CYIIMHOK CH30BAaTO-CEPhIH MM IaeBbli KapOOHAT-
HBIH ¢ OenechIMu MATHaMH. Berpedaercst He3HaYNTEIbHOE KOJIMYECTBO MAaPTaHIEBBIX IPUMA30K U TOYEK.

BcenenctBue npeoOpa3oBaHoCcTH Marepuaia (TbIIIEBATHIN JIETKUH CYIIIMHOK) XOJIOAHOTO 3Tara ero MHKPOCTpPO-
€HHe HeoHOponHO. BeTpewarorest yuacTku numida ¢ THIMYHBIM IBUICBATO-TUIA3MEHHBIM MHKPOCTPOCHHEM JIECCOBOTO
MarepHaa, re JIECCOBbIE YaCTHUKH COpa3MepHbI ¢ 3epHamu ckenera (Puc.14). Berpeuaercs 6omnblioe KONMMYeCTBO He-
OOIIBIIIOTO pa3zMepa JKeJIe3NCTO-MapraHIeBbIX MUKPOOPTINTEHHOB. MIMeroTcst Takoke HeOONbIINe MUKPOYJacTKy nutuda,
C HAJIMYUEM T'YMYCOBO-TJIMHUCTBIX M INIMHUCTHIX HATEKOB B IUIa3Me M BOKPYT 3€PEH CKeJeTa.

B ynaiickoe Bpems mpeoOiangany apKTo-OopeasbHbIe 3JIEMEHTHl PACTUTEILHOCTH, B OCHOBHOM 3JIaKH U OCOKH.
OnHu chopMHPOBAI PaCTUTEIBHOCTH NepunrinuansHoro tuma (I'epacumenko 2012). 3to monTBep kaaeTcst Takxke Jéc-
COBHUJIHBIM CTPOEHHEM yZIAHCKOro Marepuana.

BuraueBckuii (vt) crpaTurpadpuyecknii TOpu3oHT XapakTepusyeTcs GOpMHPOBaHHEM KOPOTKOPOPUIEHBIX
OypBIX JecHBIX MouB. Hamnbonee momHo oHU mpeacTaBieHsl B mypde No.19, uccrexyemom B 2006, 2014 rogax. 3mech
9TOT TOPHU30HT, OBUI MTPEACTABICHHBIH MOHOJIMTHOM ITOYBOM, B BEPXHEH 4acTH XKEITOBAaTO-CBETIO-Oyporo, a B HI)KHEH -
Ooree TEMHOTO CepoBaTO-Oyporo 1BeTa. YCIOBHO B 3TOH rmouse (MomHocTh 0,50 M) MOXKHO BBIACIUTH TPU TE€HETHIECKUX
TOPU30HTA, KOTOPBIE YCIOBHO MOXKHO OTHECTH K TPEM CTaIMsSIM BHTa4€BCKOTO ITOYBOOOpa30BaHUs. BraensioTcs ropu-
30HTBI TYMYCOBO-TIEPEXOHON (COOTBETCTBYET 3aKJIIOUUTEIBHOM CTaauu Vi), T'yMyCOBO-HJUTIOBHAIBHBIN (ONTHMAaIbHAS
CTamus Vt,,) M WITIOBUAIBHBIH (ONTUMaNbHAast CTafus Vty,).

I'ymycoso-nepexonnsiii (Hp(,,)) TOPU3OHT OTIMYAETCS HKEITOBATO-CBETIO-OyPOi OKPACKOH, 3TO PBIXIbIH, IIEC-
YaHO-TIBJIEBATHIN CPEIHUH CYIIIMHOK, OPXEBATON CTPYKTYPBI C YETKUMHU CBETI0-OypBIMH M OypBIMH IJICHKaMU OKCHIOB U
THJPOKCHIOB JKeJle3a MO IPaHsIM CTPYKTYPHBIX OTAEIBEHOCTEH.

Marepuan rymycoBo-uutioBuanbaoro (Hi) ropusonra cBerno-Oypblil ¢ TEeMHO-OypbIMU MATHAMH, TUIOTHBIN, €
OpEXOBaTOH CTPYKTYpOH M OCTPOTPAHHBIMU CTPYKTYPHBIMHU OTJEIBHOCTSIMH, Ha KOTOPBIX BUAHBI OXPUCTO-Oyphle U TEM-
HO-Oypble TUICHKH OKCHJIOB M TUIPOKCHIOB Kele3a. MHoro Menkux 2-3 MM 10 1 cM 00710MKOB Ty(a U OCTaTKOB KOpeLl-
KOB TpaB U JICPEBbEB.

WnmoBnanerelit (Ip) ropu3oHT HanboIee TIOTHBIA U TEMHBIA CEpOBATO-OypBINA, C OPEXOBATHIM MATEPUATIOM.
Oskene3HeH, ¢ KpacHOBaTO-OypbIMH MSTHAMU OKCHIOB U THIPOKCH/IOB JKeJIe3a HA TPaHsIX CTPYKTYPHBIX OTJeIbHOCTEH. B
HIDKHEH YacTH BUJIHBI MapraHIEBble IUICHKH U JCHAPHTHI.

Muxkpomopdonornueckuit ananus 3apuxcuponan 1 Hp(,, ) ropuzonra (Puc. 15) nHanmuuue oongononoOHBIX

ep
00pa3oBaHUH OPraHO-IIMHUCTOTO BEIECTBA HEYETKOH (POPMBI M OYEpTaHMH Ha ()OHE MbUIEBATO-TIA3MEHHOTO MHKPO-
crpoeHus. ONMHOYHO BCTPEUYAIOTCS HEOONIBIINE MUKPOOPTIUTEHHBI M HEOOJBbIINE MaTOBbIE HATEKH KOJUIOMOP(HBIX
mmH. ['ymycoBo-uinmoBuansHblil ropusoHT (Hi) Oonee oxxene3HeH, YTO MPOSIBISETCS B OOJIBIIEM KOJIHMYECTBE MUKPOOPT-
IITEHHOB W HATEKOB PAa3IMYHOIO COCTaBa (I'yMYyCOBO-IIMHHUCTHIX, INIMHUCTBIX, )KEJIC3UCTO-TIIMHUCTHIX). B HIbkHEH yacTn
nouBsl (Ip ropuzoHTe) HAOMIONAIOTCS €IMHUYHBIC OBaJbHBIE 000COOJICHNUS KENE3UCTO-INIMHUCTOrO BEIIECTBa, OOJIbIIOE

KOJIMYECTBO MUKPOOPTIITEHHOB. XapaKTEepHBI, TAK)KE KyTaHbl WITIOBUUPOBAHMUS (HATEKH KOJUIOMOP(HBIX TIIMH) IIPEUMY-
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The above described morphological and micromorphological characteristics (development processes of
lessivage, clayization and ferrugination), the weak differentiation of soils into genetic horizons and the general uniformity
of profile indicate that the development of Vytachiv short profile soils occurred in boreal climates. A very large number
of small iron-manganese nodules in soils of the Vytachiv horizon suggest a contrasting regime of wetting, with periods of
strong predominance wetting and formation of meadow landscapes.

The Vytachiv time was characterized by the expansion of areas with forest-meadow landscapes with less
spreading of woody vegetation than in the previous warm phases, and the predominance of small-leaved species. There
were bright birch forests with different grass-fern cover and aldes thickets. Considerable areas were occupied by sedges.
Broad-leaved trees (oak and linden Tilia cordata) existed sporadically, and the climate was in a transitional phase from
boreal to southern boreal (I'epacumenko 2012).

The Bug stratigraphic horizon (bg) is represented by loess-like loam, of average thickness 0.30 m. The
deposits of pit No.18 exhibit the following morphological features: pale whitish, very loose, lumpy-friable, leached of
carbonates, with the roots of plants. At the bottom the material becomes brownish, with manganese and iron pots and
beans. Under the microscope, the material of Bug horizon differs from a typical loess silty plasma microstructure (Fig.
16). There are many ferruginous stains and iron-manganese microortsteins.

During the Bug horizon, according to N.P. Gerasimenko (I'epacumenko 2012) there were cold periglacial
meadow and meadow-steppe landscapes. Birch shrubs and other forms of microtherms took a significant part in the
composition of the vegetation with xerophytic elements. The climate had continental features.

The Holocene stratigraphic horizon (hl) in the study area is mainly represented by brown-podzolic forest
soils (pit No.2). These soils are characterized by the differentiation of the profile into the following genetic horizons:
humus-eluvial (grayish-light-brown of clay loam with a light sprinkling of silica), eluvial (light brown, lighter than
the above lying material, granular-lumpy, with a large number of silica powder) and illuvial (yellow-brown, darker
at the bottom, compacted, medium dense nutty to heavy clay loam, with patches of iron oxides and hydroxides). All
these morphological features indicate the formation of these soils through podzolsation, gley, and lessivage processes,
developed under forest vegetation.

It should be mentioned that similar short profile (0.10-0.35 m) eroded sod soils were also studied from pit No.19
in 2006 and 2014. They are pale gray in colour and of light granulometric composition (sand dusty-lumpy friable light
loam), intensively permeated by modern tree and grass roots. Their microstructure (Fig. 17) is characterized by the
presence of particles and lumps of organo-clay material and a small amount of complex microaggregates of I-II order,
separated by twisted pores. Furthermore, there are small iron-manganese spots and dots, the mass is coloured evenly by
the organo-clay material. The microstructure has a characteristic dusty-plasma background.

The results of the paleopedological research of Pleistocene soils and sediments in the area of the Velykyj Sholes
ridge are published along with other scientists’ data, including M.F. Veklich’s (Bexmma u np. 1993b), N.P. Gerasimenko’s
(I'epacumenko 2004), and Yu.M. Veklich’s (Beknng 2010) which allowed us to reconstruct the development of
Quaternary deposits and landscapes (Tables 4, 5).

Conclusions
The joint paleogeographic (paleopedological) and archaeological research project on Palaeolithic sites near the Velykyj
Sholes ridge allowed us to obtain some preliminary results and reach the following conclusions.

The formation of the Velykyj Sholes ridge as well as the Vyhorlat-Hutyn volcanic ridge began on the transition

from Paleogene to Neogene, as a result of the Alpine orogenic cycle of the Carpathian Mountains’ tectonic evolution.
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IIECTBEHHO JKEJIE3UCTO-IIMHHUCTHIE, HO UX pa3Mep 10 cpaBHEHHUIO ¢ Hi ropu30HTOM HECKOIBKO MEHBIIIE.

Onucannble MOP(HOITOTHUECKIE U MUKPOMOP(OIOTHUECKHIE MPU3HAKK (Pa3BUTHE TIPOLIECCOB JECCHBAXKA, ONIU-
HUBaHHS U OXKeJIe3HEeHNe) nx ciabas nuddepeHInpoBaHHOCTh Ha TeHETHYECKHE TOPU30HTHI M B 00IEM OXHOPOJHOCTH
pouIIs CBUIETENBCTBYIOT O Pa3BUTHH BUTAUEBCKUX KOPOTKOMPOMIIBFHBIX MOYB B OopeasbHOM KinMare. OdeHb 0011b-
I10€ KOJMYIECTBO MEJIKHX JKEJIE3UCTO-MapTraHIEBBIX KOHKPEUH B BUTAUEBCKUX [10YBAX FOBOPAT O KOHTPACTHOM PEXKUME
pacmpeneNeHns 0CaIKoB, C IEPHOIaMU CHIIBHOTO TIEpPEyBIaXKHEHNS TPeo0IaJaHusl TyTOBBIX JTaHAIAPTOB.

ButaueBckoe BpeMs XapaKTepH30BaJIOCh PACIINPEHHEM TEPPUTOPHH C JIECOTYTOBBIMHU JaHAIIA()TAMU C MEHb-
MM PacTIpOCTPaHEHHUEM JIPEBECHON PACTHTENLHOCTH, UM Ha MPEIBIAYIINX TEIUIBIX 3Talax, U NpeoOiagaHneM MEeJKo-
JIICTBEHHBIX TOpoz. CyIecTBOBaIIN CBETIIbIe OEpEe30BBIE JIeca C PAa3HOHOTPABHO-MAIIOPOTHUKOBBIM TIOKPOBOM H OJIBIIAH-
HUKaMH. 3HaYUTEIbHBIC IJIOMAAN OBUTH 3aHATHI ocokaMu. IlImpokonicTBeHHBIE TOPO/B! (Ay0 W JIMMA CepAIeIuCTHAs)
BCTPEYAINCh EANHUYHO, KIUMAT OBLIT IIEPEX0IHBIM MEX Ty OOpeabHBIM | I03KHBIM OopeansHbM (I'epacumenko 2012).

Byrckuii (bg) crpaturpaduyecknii rOpM30HT, PEACTABIECH JECCOBUAHBIMU CYITIMHKAMH MOIIHOCTBIO B
cpexreM 1o 0,30 M. B mypde No.18 3Ti oTiiokeHHe XapaKTepU3UPYIOTCS TAKIMH MOP(HOTIOTHICCKIMHA TIPU3HAKAMU: T1a-
J€BO-0€JIECHIM IIBETOM, OYEHb PBIXJIbIE, KOMKOBATO-PACCHITIACTHIE, BBIIEIOYEHB! OT KApOOHATOB, C KOPHSAMH PACTCHHUH.
B HmxHel gacTu MaTepuan CTaHOBUTCS OypoBaThIM, C MApPraHLEBBIMH M JKEJIC3UCTHIMHU ISTHAMH M 600oBnHaMu. Ilox
MHKPOCKOIIOM Marepuall OyrCKoro TOpH30HTa OTIIMYACTCSl TUIMYHBIM JIECCOBBIM IIBLIEBATO-IUIA3MEHHBIM MHKpPOCTpPOE-
nueM (Puc. 16). Berpedaercss MHOTO 0XKEJIE3HEHHBIX IISTEH U XKEJIE3UCTO-MapraHLeBbIX MUKPOOPIITEHHOB.

B 6yrckoe Bpems mo manaeiM H.I1.I'epacumenko (2012) cymecTBoBany NepUTIISIHATBHBIC JIyTOBBIE W JTYTO-
Bo-cTenHble JanamadTel. Kycrapankossie hopMel Oepe3 u Apyrue MUKpOTEPMBI IIPHHUMAIN 3HAYUTENBHOE Yy4acThue B
COCTaBE€ PacTUTEILHOCTH BMECTE C KCEpOMHUTHBIMHU 31eMeHTaMu. Kimmar nmen 4epThl KOHTHHEHTAIbHOCTH.

T'onouenoBsiii (hl) crparurpagpuyeckuii rOpU30HT HA UCCIEAYEMON TEPPUTOPUU IPEICTABIEH B OCHOBHOM
OypO3eMHO-TIOI30JIUCTHIMHE JICCHBIMU 1TouBaMH (mrypd No.2). st 3TuX mouB XapaktepHa nuddepeHnnanys npoguis Ha
T€HETHYECKHE TOPU30HTHI: TyMYCOBO-3IIOBUANIBHBINA (CEpOBAaTO-CBETIO-OypHIii MBUICBATHINA JIETKHI CYITIMHOK C MPUCHII-
KOH KpeMHe3eMa), SII0OBHANIBHBIHN (CBETI0-OypHhIii CBETIee YeM BBILIEIEKauli, 36pPHICTO-KOMKOBATHIN, ¢ OOJIBIINM KOJIH-
YEeCTBOM ITPUCHINKH KpeMHe3eMa) M WILTIOBHAIBHBIA (3KeNTO-Oyphlif, K HU3y CTAaHOBUTCS TEMHEE, YIUIOTHEH, OPEXOBAThINA
CPeIHHIA 10 TSKETIOTo CYNIIMHOK, C MSATHAMH OKCHJIOB M THIPOKCHJIOB kesie3a). Bece 3Tn Mopdoiornueckue npu3Haku
CBHJIETEIILCTBYIOT 00 y4acTuul B (popMUpOBaHHS MPO(MIIS 3THX II0YB MPOIECCOB ONOA3AINBAHNUS, OTJICCHUSE U JIeCCHBa-
’a, pa3BUTH UX T10]] JIECHOH PacTUTEIHLHOCTHIO.

CrnenmyeT TakxKe yIIOMSHYTh PO Pa3BUTUS KOpoTKOpopuiubHEIX (0,10-0,35 M) CMBITEIX IEpHOBBIX TI0YB, HAIIPU-
Mep uccienyeMbix Hamu B mypde No.19 B 2006, 2014 rogax. OHU OTIHYAOTCS TTAJICBO-CEPBIM IIBETOM H JICTKAM T'PaHy-
JIOMETPUYECKUM COCTaBOM (IIE€CYAHO-TIBIIEBATHIH KOMKOBATO-Pa3ChIMTYACTIA JITKUI CYyINIMHOK). VIHTEHCHBHO NMpOHM3a-
HBI KOPHSIMH COBPEMEHHBIX JepeBbeB U TpaB. B Mukpoctpoennu (Puc. 17) mis HUX XapakTepHO MPHCYTCTBUE YaCTHUCK
1 KOMOYKOB OpPTaHO-IJIMHUCTOTO BELIECTBA M HEOOJBIIOr0 KOJIMYECTBa CIOXKHBIX MUKpoarperaros I-1I mopsiikos, pas-
JIeTICHHBIX W3BHIIMCTBIMU TTopaMu. Taroke BCTpedaroTcsi HeOOMNBIIOro pasMepa JKelle3MCTO-MapraHIleBble MSITHA M TOYKH,
Macca paBHOMEPHO IIPOKpalleHa OpraHO-IIIMHUCTHIM BEIECTBOM. XapaKTepHO IbLIEBATO-IIA3MEHHOE MUKPOCTPOCHHE.

Pe3ynbraTel COOCTBEHHBIX MAJIE€OINEIOTOTHYHUX MCCIIEI0BaHUHN TUICHCTOIICHOBBIX MIOYB U OTIIOXKEHHUH B paiioHe
xpebra Bemukwii [llomiec ¢ yyeroM auTepaTypHBIX JaHHBIX ApyruxX yaeHeix M.®.Bexmmya (19930), H.IT.T'epacumenko
(2004), 10.M.Bexnmua (2010) nmo3BosiiIn HaM PEeKOHCTPYMPOBATh PA3BUTHE YETBEPTHUYHBIX OTVIOKEHHWH W JaHAmadTOB
(Tabn.4, 5).

3akaroueHust
[IpoBeneHHBIE cCOBMECTHBIE Masieoreorpaduueckue (majreone0IorHIeckne) 1 apXeoIorHYecKre CCieIoBaHus Ha raje-
OJINTHYECKUX MECTOHAXOKACHHSX B palioHe xpedTa Bennkuit [llonnec mo3BomiIn MoiayquTs NpeIBapuTeNIbHbIE Pe3yIlb-
TaThl U C/IEJIaTh TAKUE BBIBOABI.

®opmuposanue xpedra Bennknit Hlomnec kak u Bcelt Boropiar-I'yTHHCKOW BylnKaHHYECKOH I'psiibl HAYAJIOCh
Ha TpaHUIle MajJeoreHa HeoreHa, Korna Hadajucs OpOTE€HHBIH Mepuoj albNUNHCKOTO IUKIa TEKTOHHUYECKOW IBOIIOLUU

Kapmnar. [Ipu 3ToM BO3HUKHOBEHHUS] OCHOBHBIX €(D(y3UBOB I'PsAbI CBA3BIBAIOT C TPETHEH U UeTBEPTOH (ha30il ByllkaHH3Ma,
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The occurrence of major effusive ridges associated with the third and fourth phase of volcanism corresponds to the entire
Pliocene. Some scientists believe that the final stages of volcanism occurred back in the ancient Quaternary period.
Therefore, the question of the age of the volcanic rocks remains open and debatable. At present, the results of K-Ar
dating of andesite-dacite samples (11,27 £ 0,51; 10,88 + 0,49 mya), with a certain degree of conditionality, indicate a
chronology back to the middle Sarmatian-Pannonian (Miocene).

Active volcanoes led to the formation of a significant amount of volcanic rocks that served as the precondition
for the emergence of multi-layer monuments in Transcarpathia (Korolevo, Malyj Rakovets, Rokosovo, Velykyj Sholes).
Sources of volcanic rocks in the region of the Velykyj Sholes ridge, mainly of obsidian, made this area suitable for
permanent habitation during the Palaeolithic.

A joint research project at the Velykyj Sholes ridge (section Malyj Rakovets IV) held in 2006 and 2014
investigated paleopedological soil deposits of warm (Holocene [hl], Vytachiv [vt], Pryluky [pl], Kaydaky [kd], Zavadivka
[zv], Lubny [Ib ?], Martonosha [mr ?]) and loess from cold (Bug [bg], Uday [ud], Dnieper [dn]) stratigraphic horizons
from the five pits excavated.

Using paleopedological methods (detailed morphological and micromorphological analysis) in the study of
Quaternary soils and sediments in the pits of the archaeological monument Malyj Rakovets IV allowed us to reconstruct
the soil and soil-forming factors of ancient, as well as the soil formation physiogeographic conditions of the past.

Paleopedological data show that deposits from warm phases mainly consist of forest brown (vt), brown podzolic
(pl, kd) and brown pseudo-podzolic (zv) soils. Soils are of different profile on the eluvial-illuvial type, with the presence
of cutans of different composition collomorphic clays and size, indicating the wet conditions of their formation (more
moist and warm conditions among the studied soils were during the Zavadivka horizon). Also in Zavadivka, Lubny (?)
and Martonosha (?) brown, yellowish and reddish-brown soils/pedosediments were formed. These deposits were formed
in humid, warm temperate (nearly subtropical) climatic conditions significantly warmer than today.

Deposits of cold (Bug-bg, Uday-ud, Dnieper-dn) loess horizons are thin (7 to 25 cm) and intensively reworked
by soil-forming processes of warmer (Holocene-hl, Vytachiv-vt, Pryluky-pl, Kaydaky-kd) paleogeographic horizons.

During the paleogeographic and archaeological studies at the site Malyj Rakovets IV artifacts were discovered.
While after the Dnieper layers (Kaydaky, Pryluky, Vytachiv and Holocene soils) obsidian tools are the most common
finds, during the Zavadivka horizon artifacts of other volcanic materials, mainly halloysite, dominate the assemblage.

The presence of artifacts in Zavadivka soils/pedosidiments indicates the discontinuous cycle of development
of the territory and its exploitation by ancient human groups. As it is shown by the remains of processed material, from
Zavadivka until the Holocene ancient peoples lived here permanently or temporarily. Although the age of Zavadivka,
and especially layers lower than Zavadivka, Lubny (?) and Martonosha (?) sediments may be appreciated as older, which
must be confirmed by additional data.

The deposits formed during warm stages with wet conditions, and often much warmer than today (close to
the warm temperate subtropical and temperate climate) was where stone artifacts were recovered from. In fact, the
entire period, this area was covered by a forest of mainly deciduous and large conifers, except for the cold episodes of
development, when periglacial climate conditions dominated.

Most of the artifacts (obsidian 85%) were found in Kaydaky, Priluky, Vitachev and Holocene soils. Formation
of the soil occurred almost always in a warm and humid climate which also helped forest vegetation to develop in the
area.

The most favorable conditions for the existence of Palaeolithic human groups would have been during

Kaydaky and Pryluky when extensive coverage of brown forest soils developed. The nature of these soils shows their
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YTO COOTBETCTBYET BCEMY IUTHOICHY. HekoTophIe yUeHBIE CUUTAIOT, YTO 3aK/IIOUUTENBHBIE 3Tallbl ByIKaHH3Ma IPOUCXO-
JWJIH eIle B JpeBHeUeTBepTHUHBIN (?) nepuozn. [lo3ToMy BOmpoc o BO3pacTe BYJKaHHYECKHUX ITOPOJ OCTACTCSI OTKPBITHIM
1 TUCKYCCHOHHBIM. Ha coBpeMeHHOM atarme 3a pesynsraramu K-Ar matupoBku mpob annesuto-mammros (11,27 £ 0,51,
10,88 = 0,49 mitH. J1€T) X BO3pACT C M3BECTHOM JOJICH YCIOBHOCTH, NATUPYETCS CPEIHUM CapMaTOM-TIaHHOHOM (MHOIIe-
Ha).

AKTHBHasI IEATEIBHOCTD BYJIKAHOB ITPUBEa K 00pa30BaHUs 3HAUMTEIFHOTO KOJIMYECTBO BYJIKAHMUYECKHUX MOPO,
YTO MOCTY>KWJIO MIPEATIOCHUTKOI IS TTOSIBJICHUSI MHOTOCIIOWHBIX TaMATHHKOB Ha TeppuTopuu 3akapmarbs (Koponeso,
Maurerii Pakoser, PokocoBo, Benukuit llonec). Hanmune Ha Tepputopun xpedta Bemukuii [llomnec BynkaHHYECKHX IMO-
POZ B OCHOBHOM aHJIE3UTa M 00CHMaHa MO3BOJISIIO HCHOJIB30BaTh 3TOT PETHOH AJIsl TOCTOSTHHOTO MTPOXKUBAHMS 32 BPEMs
TIAJICOJIUTA.

B pesynprare coBMecTHBIX HCCIeqOBaHUNA Ha TeppuTopuu xpedra Bemukuit Lommec (paspe3 Manbnii Pakosen
IV) npoBoanmeix B 2006 n 2014 romax HaMu OBLTH MAJEONEIOTHYSCKH HCCICAOBAHBI OTIOKEHHS TETUTBIX MMOYBCHHBIX
(romonienossrit (hl), BuraueBckmit (vt), mpumykckuit (pl), xkaiinakckuit (kd), 3aBagoBckuit (zv), myoenckwuii (1b ?), mapro-
HOMIICKHHA (mr ?)) ¥ XONOAHBIX J€ccoBbIX (Oyrckuit (bg), ymaiickmii (ud), nHenmpoBckuit (dn)) cTpaTHrpadUUecKuX rOpH-
30HTOB B 5 mrypdax.

Hcnonp3oBaHme MaIeonen0IoTHIecKOr0 METoAa (JeTaabHbIH MOP(HOIOTHIECKHH U MUKPOMOP(OIOrHdecKui
aHaJM3) NP UCCIEIOBaHUN YETBEPTHUYHBIX ITOYB M OTIOKEHHH B IIypdhax apXeoJOrHYecKoro namstHuka Manbrii Pa-
xoBerl [V mpenocraBmiio HaM BO3MOXKHOCTh ITPOBECTH PEKOHCTPYKIIMIO TTOYBEHHBIX TIOKPOBOB U (PAKTOPOB APEBHETO
1104B000pa30BaHMs 1 (PU3UKO-TeOTpahUUSCKUX YCIOBHIA IPOIILIOTO.

3a maeone10I0THIECKIMH TaHHBIMH OTJIOKEHNUS TEIIBIX 3TallOB MPEICTABICHBI JJeCHBIMH: OypbIMu (Vt), Oypo-
3eMHO-niom3oucThME (pl, kd) 1 OyprIME TICEBIOOION30JCHHBIME (zV) mouBaMHu. [104BEI OTIHYAIOTCS TU(PepeHIAAIN-
el MpoGuIIs IO MOBHAIBHO-MIUTIOBHATIBHOMY THITY, C HAJTHYAEM PA3IMYHBIX HATEKOB PA3JIMYHOTO COCTaBa M pa3Mepa,
YTO CBUJICTENBCTBYET O BIAXHBIX YCIOBHIX MX (popMHpOBaHUs (OoJee BIaKHBIE U TEIUIbIE YCIOBHS CPEIH BBIJEICHHBIX
moYB OBLTH B 3aBaJIOBCKOE BpeMs). Takke B 3aBaioBCcKoe, TyOeHCKoe (?) i MapToHOMICKoe (?) BpeMeHa (popMUpoBarCh
Oypble, )KeNTOBaTO- U KPACHOBATO-OyphIe MOYBHI-TIEAOCHIUMEHTHI. DTH OTIIOXKEHHS (POPMOBAIIICH BO BIAXHBIX, TEIUIO-Y-
MEpeHHBIX (OJIM3KHUX K CyOTPONUYECKIM) KIMMaTHYSCKUX YCIOBHAX 3HAYUTEIIBLHO OOJIee TEIUIBIX, YeM COBPEMEHHBIE.

OTnoxeHus: XOIOMHbIX (Oyrckoro - bg, yaaiickoro - ud, JTHEPOBCKOTO - dn) IECCOBBIX TOPH30HTOB SIBIISIOTCS
MaJIOMOIIHBIMH (0T 7 70 25 ¢M) ¥ MHTEHCHBHO IepepadOoTaHbl M0YBOOOPA30BATENHEHOTO POIECCAMH TEIUIBIX (TOJIOIe-
HOBOTO - hl, BUTa4eBCKOrO - Vt, MPIITYKCKOTO - pl, Karaakckoro - kd) maneoreorpadudeckux Tamos.

Bo Bpemst npoBezenns naneoreorpauecKux M apXeoIorHUeCcKUX HCCIlleoBaHNi nmamsTHIKa Maiblii PakoBen
IV 6b1m Haiinens! apredaktsl. [Ipy 5TOM eciy B MocIeIHENPOBCKHUX (KalJaKCKUX, MPYITYKCKUX, BUTAYEBCKHUX U TOJIOLE-
HOBBIX IIOYBax) CJIOSIX MpeodalaloT 00CHIMaHOBbIC Opyaus. B 3aBaJOBCKHX OTIIOXKEHHAX KPOME OOCHIMAHOBBIX OBLIN
BCTpPEYCHBI apTe(haKThl U3 aHIE3UTA U TaJTya3uTa.

Hanmune apredakToB B 3aBaJIOBCKUX ITOYBAX-IIEIOCHIMMEHTAX CBUIECTEILCTBYET O OYTH HENTPEPHIBHOM IIUKIIE
OCBOEHUS 3TOI TEPPUTOPUH JPEBHHUM UelIOBEKOM. /1 Kak IOoKa3bIBaeT OCTaTKM 0OpadOTaHHOTO Marepuala, HaduHas ¢
3aBa/IOBCKOTO BPEMEHH U JI0 T'OJIOLEHA BKIIIOYMTENILHO IPEBHUI YEIOBEK 3/1€Ch KM MOCTOSIHHO MJIM KPaTKOBPEMEHHO.
XoTs BO3pacT 3aBaJJOBCKUX U OCOOCHHO HIDKEICKAYNX JTYOSHCKUX (?) U MapTOHOMICKUX (?) OTIIOKEHUI MOXKET OBITh U
Goree IpeBHHUM, YTO JOJDKHO OBITH MOATBEPIKACHO JIOTIOIHUTEIFHBIMU (paKTaMu.

ITpu hopMupoBaHUN OTIIOKEHHH TEIUIBIX 3TAOB B KOTOPHIX BCTPEUEHBI KAMEHHBIE apTe(aKThl yCIOBHs ObLIN
BII&)KHBIMH M HEPEJKO 3HAYUTEIHHO TEIlIee COBPEMEHHBIX (TEIIIOYMEPEHHBIH ONM3KHHA K CyOTpPOIMYECKOMY U yMEpPEeH-
HBIH KuMar). @akTHdeckn BeCh IEPHOJ BPEMEHH 3Ta TEPPUTOpPHUS Oblla 3ajieceHa ¢ TOCHOICTBOM HIMPOKOIMCTBEHHBIX
U B 3HAUMTEJIFHOM CTEIIEHH XBOMHBIX MOPOJ. 3a MCKIIOYEHHEM XOJIOAHBIX 3TAllOB Pa3BUTHUS, KOT/Ja TOCIOICTBOBANIN Tie-
PHUIVISILIBIAIEHBIE YCIIOBHS KJIMMAaTa.

BonbumnucTBo apredaxroB (oocuaaH - 85%) ObIIO HalEHO B KalIaKCKUX, IPHIYKCKUX, BUTAYEBCKUX U TOJIO-
LICHOBBIX N0YBax. ®OPMHUPOBAaHUS MOCIECIHNX MPOUCXOJHUIIO B TEIUIOM M IOYTH BCEINa BIAKHOM KJIMMare, YTO MO3BOJIS-
JIO pa3BUBATHCS 3/€Ch JICCHOW PACTUTEIBHOCTH.

Hawubonee 6J'IaFOHpI/I${THI)IMI/I YCIOBUSMU I CYHIECTBOBAHUSA APEBHETO YCJIOBCKA ObLIU B KaﬁﬂaKCKOC " 1pu-
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development occurred in a warmer climate than the modern one. Cooler and wetter than today conditions were in place
during Kaydaky: brown forest soil developed in beech forest and grassland areas. The climate remained moist and warm
(warmer than today) in the territories during Pryluky when brown forest soils formed, most likely in the woods with lots
of lighted areas with herbaceous vegetation (active burrowing activity).

The conditions were favourable for soil formation in Vytachiv when brown forest and meadow types (brown
and dark brown) of soil formed under the beech-pine forests and meadows. They had reduced profiles but conditions for
weathering were favourable.

The Holocene is characterized by the formation on the surface of the turf, sod-podzolic and brown forest soils
with a brownish light gray humus horizon.

After the Dnieper horizon the soil changed from brown, light brown podzolic types in Kaydaky to brown forest
in Pryluky and short-profiled, brown and dark brown forest and meadow in Vytachiv. This trend changes in soils after the
Dnieper from mild and moist to moderately warm and humid (warmer than the current situation) and moderately humid
environments in Vytachiv.

Availability of raw materials, artifacts and favorable climatic conditions are indicative of human habitation in

the territory of the Velykyj Sholes ridge during the Lower, Middle and Upper Palaeolithic periods.
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Fig. 1. Structural divisions of paleogeography (Bekiia 1990).

I. PREPARATORY STAGE
Verification previous data on ancient monuments and some findings and data collection where search and research will be the first time:
at general introduction — local museums, collections population; & collection of scientific data — data and stock materials (old maps and written refesences, figures, photos,
aenal photos, maps — topographical, geological, palecgeographic, peomorphological, etc.), the results of previous excavations, finds places Quatemary fauna distribution
siliceous rocks, books on archaeslogy, geology, paleogeography, soil science, geomorphology, etc.

| 1L FIELD STAGE |

x F =
Search and research areas: a) ancismeclogical reconnaitsance; Reconnaisances (survey) routes
B collecrion from surface material (knapped stones, bones, etc.); Field ganeral stratigraphie study section
¢} analysis of the materials (anifacts, drowings, photographs, descriptions, (eddress, peomorphological Knking, @1c.)
measurements, schentific analvsis, preliminary interpretat-on) Description sediments and their conditions of oceurrence
Trenching (erasures, stripping pit) {nurnber of layers, the name of sediments),
Description of archaeslogical finds: category subject {titk), passport, detailed morphological description section {color, structure,
communication with complex, dating, shape, decoration, size, machinery size distribution, meisture, drawing, carbonates, and include neoplasm, the
manufacturing, material and composilion, preservation and storage ransition between horizons limait)
The study of the cultaral layer: o) planigraply: b) microstratigraphy, Preparation of the stratigraphic column and figure section
c} fixation (records, sketches, leveling, encryption photofixation]); Sampling for different types of analysis: micromorphological, petrographic,
:E) d) callecting crilfacts spectral, mineralogical, radiccarhon, thermoluminescence, @
Material conservalion paleomagnetic and olhers
| 1ll. CAMERAL STAGE |
E 3 3
The office and kaboratory methods: Production thin sections
typological, statistizal, technological, Micromorphological analysis: skeleton, plasma, color, ahrehovaniss,
statistical and combinatorial, experimental, use-wear, porasity, clay and organic part mineral skeleton, cancer, microstructare
remontage, reconstraction, restoration Micromorphalogical synthesis: a) identify individual micromark deposits;
Interpretive methods: ) establishment of basic soil formation processes;
strectural and systemic, concrete historical correlation, ¢) to desermine the types of soils and sediments and B
:3) reconstructive, interpretive, retrogpective, comparetive modeling conclusions about their arigin based features diagenesis of sediments (h:

Comprehensive study of archacological object whith wsing the knowledge of other methods
(rediocarbone, thermoluminescence, mineralogical, speciral, palecniological, palynological, etc.), and interpretation of the data
Archasological and palcogeographic reconstruction of living conditions and cultural development of ancient man
Synthesis of submissions received, kartoshem drafting, preparing illustrations
:Ell (photos and skeches of finds, microphotographs thin sections, ete. ), wriling, repocs, articles, books and 5o on, (E

Fig. 2. Sequence paleogeographic and archaeological research Palaeolithic (Bexnuu u ap. 1979; MarBunmuna 1982,
1992; Bexiuu 1990; Kapmasunenko 2010, 2011; Marsiimuna Ta in. 2011; Crenangayk 2006).
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Puc. 1. CrpyxrypHble nogpasaenenns najgeoreorpadun (Bexmma 1990).

Puc. 2. [TocnenoBarebHOCTD MANCOreorpauIecKuX U apXCOJOTHICCKIX HCCICIOBAHUN aMATHHKOB MAICOIUTA
(Bexuuu u nip. 1979; Bexnnu 1990; Matuuiimua 1982, 1992; Kapmasunenko 2010, 2011; Marsiimumna ta id. 2010;
Crenanuyk 20006).

148



Fig. 3. Paleogeographic (stratigraphic) and archaeological periodization (Beximmy u np.19936; I'epacumenko
2004; Crenanuyk 2006; Marsiimmna Ta ia. 2010).
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Puc. 3. [Taneoreorpapuueckas (cTparurpaduyeckas) u apxeonorndeckas nepronusanus (Bexnud n np. 19936;
I'epacumenko 2004; Crenanuyk 2006; MargiimmHa Ta iH. 2010).
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Fig. 4. Location of the archaeological site of Malyj Rakovets IV in Transcarpathia (digital elevation model
generated with data SRTM 2).

Puc. 4. Pazmerenue apxeoaornueckoro namstHiuka Mansiii PakoBen Ha Tepputopuu 3akapnarhs (uugpoast
MoJIeh penbeda co3nana no aaHHeiM SRTM 2).
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Fig. 5. Malyj Rakovets IV, 2006. Pits No.15 (I), No.16
(II): photo (a), the color field sketch (b) in smears of
natural material (c).

Puc. 5. Mansrit Pakoser 1V, 2006. Hlypdst No.15 (1),
No.16 (II): doro (a), uBeTHas moseBas 3aprcoBka (b)
C IpHMa3KaMH HaTypaJIbHOTO MaTepHuana (c).

Fig. 6. Malyj Rakovets IV, 2006. Pits No.17 (I), No.18
(II): photo (a), the color field sketch (b) in smears of
natural material (c).

Puc. 6. Masrit Pakoserr 1V, 2006. Illypdsr No.17 (),
No.18 (II): poro (a), uBeTHAs MONEeBast 3aprcoBka (b)
C MPUMAa3KaMH HATYPaJIbHOrO Marepuaia (c).
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Fig. 7. Malyj Rakovets IV, 2006. Pit No.19: the excavation (I) and photos (II) of Pleistocene deposits.

Puc. 7. Mansrit Pakosen 1V, 2006. lypd No.19: nposenenust packonok (I) u ¢oto (1) mieiicToneHOBBIX OTI0KEHHU.
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Fig. 8. Malyj Rakovets IV, 2006. Stratigraphic section of north-eastern wall of the square H-5 pit
No.19. Stratigraphic horizons: hl - Holocene, bg - Bug, vt - Vytachiv, ud - Uday, pl - Pryluky, dn -
Dnieper, zv - Zavadivka.

Puc. 8. Masiit Pakoserr IV, 2006. Crparurpadudeckuii paspe3 ceBepo-BOCTOYHON CTEHKU
kBagpara H-5 mypda No.19. Crpaturpadudeckne ropu3oHTHL: hl - rononeHoBsIi, bg - Oyrckwid,
vt - BUTa4eBCKuUii, ud - ynaickuid, pl - mpHITyKCKHiA, dn - THETIPOBCKUH, ZV - 3aBaIOBCKHIA.

Fig. 9. Malyj Rakovets I'V. Microstructure of Martonosha (?) soil (pit No.19): a - iron-clay incrustations of pores; b, c,
d - clay and iron-clay of cutans illuviation (a - ¢ - nic. ||; d - nic. +, magnification 100).

Puc. 9. Mansrit Pakoser IV. Mukpocrpoenue maproHomckoi (?) nmouss (uryp¢ No.19): a - xene3ncro-riMHUCThIe

HaTCKH, b, C, d - NIMHUCTBIC U KEJIE3UCTO-TIIMHUCTBIC KYyTaHbl NWJIIJITFOBUUPOBAHU S (a - C - HUK. ||, d - HUK. +; YBEJIUYCHUE
100).
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Fig. 10. Malyj Rakovets IV. Microstructure of Zavadivka (zv;) soil (pit No.15): a - humus-clay cutans around the of
skeleton grains, iron-manganese microortshtein; b - clay and humus-clay cutans; ¢ - clay and iron-clay cutans with the
inclusion of particles of humus and skeleton grain, iron-manganese mikroorshtein; d - iron-manganese microortshtein
and humus-clay around with films collomorphic clay cutans skeleton grain; e - cutans of collomorphic clays; f - silty
plasma microstructure, iron-clay cutans of collomorphic clay; g - humus and humic-clay cutans (with the inclusion of
the skeleton grain) with collomorphic iron-clay films; h - ferrugenows-clay cutans of collomorphic clay around the
pores with the inclusion of coarse particles and humus around skeleton grain; i - the concentration of iron-clay material
near the skeleton grains, pores filled with skeleton grains and humus-clay drips; j - rounded cluster of organo-clay and
iron-clay material and iron-clay and clay cutans of illuviation in plasma iron-manganese microortshtein; k - humus-clay
and clay cutans of illuviation plasma with the inclusion of oxides and hydroxides of iron and manganese; 1 - iron-clay
filmes of collomorphic clay (a - e, g - k - nic. ||, f, 1 - nic. +, magnification 100).

Puc. 10. Masnsriii Pakosen IV. MukpocTpoeHue 3aBagoBCKo# (zv;) mouBsl (mypd No.15): a - ryMyCOBO-IIIMHUCTHIC
HaTeKH BOKPYT 3€PEH CKENEeTa, )KeJIe3UCTO-MapraHIeBblii MUKPOOPIUTEWH; b - INIMHUCTHIE U I'YMYCOBO-IJIMHHCThIE
KyTaHbI; C - NIMHUCTBIE U JKEeJIC3UCTO-IIMHUCTHIE HATEKH C BKIFOYEHHEM YacTHYCK TyMyca M 3epeH CKeJleTa,
JKEJIE3UCTO-MAPTaHIIEBbIIl MUKPOOPIITEHH; d - )KEeJIe3UCTO-MaPraHIeBblli MUKPOOPIITEHH 1 I'yMYyCOBO-TIIMHUCThIC
KyTaHBI BOKPYT 3¢pCH CKEIIeTa; € - NIMHICThIC KyTaHbl; f - MblIeBaToO-IUT1a3MEHHOE MUKPOCTPOCHHE, KEIE3UCTO-
TJIMHUCTHIC KYTaHBI, g - TYMYCOBBIC U TYMYCOBO-TJIMHUCTBIC KYTaHbI (C BKJIFOYEHHEM 3€PEH CKEJeTa) ¢
KOJUTOMOP(HBIMH KEIC3UCTO-TIIMHUCTHIMU IICHKAMH; h -)KeJIe3UCTO-TITNHUCTHIC HATCKH KOJTIOMOP(HBIX [IIHH BOKPYT
MOPBI C BKIIFOYCHUEM IPpyObIX YaCTHUEK IyMyca M 3€PEH CKeJIeTa; 1 - KOHIIEHTPALUsI HKEeJNe3UCTO-IIIMHUCTOTO BEllleCTBa
BO3JIE 3€PEH CKelleTa, MOPbI 3al0JHEHHbIC CKEeJIETAaHAMH C I'YMYCOBO-IIMHUCTHIMU HATEKaMU; j - OKPYIJIbIE CKOTUICHHE
OPTaHO-IIIMHKUCTOTO M YKEJIE3UCTO-TIMHUCTOTO BENIECTBA U JKEJIe3UCTO-INIMHUCThIC M IIMHHUCThIC HATEKU B IUIa3Me,
JKENE3UCTO-MAPTaHIEBBI MUKPOPIITEHH; k - T'yMyCOBO-IIIMHUCTHIC ¥ IJIMHUCTHIC KyTaHBI WIDTFOBHUPOBAHHS B TLIA3ME
C BKJIFOYCHUEM OKCHJIOB W TUAPOKCHUJIOB XKeJie3a U MapraHiia; | - jkeJe3uCcTo-IIIMHNUCTRIC HATEKU KOJUIOMOP(HBIX TIIUH (a
-e,g-k-mnuk. ||, f, | - Huk. +, yBenuuennel00).
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Fig. 11. Malyj Rakovets IV. Microstructure of Dnieper material (pit No.15): a - loess particles, commensurate with
grains of primary minerals; b - dusty-plasma microstructure; c - ferruginous manganese plots, microortshtein and
stains; d - large ferruginous manganese microortshteins (a, c, d - nic. ||, b - nic. +, magnification 100).

Puc. 11. Mansriii Paxosern IV. MukpocTpoenue nHenpoBckoro Marepuana (mrypd No.15): a - muHuCTHIE NECCOBBIC
YaCTHYKH, COPa3MEPHBI C 3epHAMU IIEPBUYHBIX MUHEPAJIOB; b - MbIJIEBATO-IIJIa3MEHHOE MUKPOCTPOCHHE; C -
JKEJIe3UCThIe U MapraHleBble MUKPOPLITEHHBI U ISITHA; d - KPYIHBIE MapraHIEBO-)KeJIe3UCThIe MUKPOOPILITEHHEI (a,
¢, d - Huk. ||, b - HuK. +, yBenmuuenue 100).

- .-.._. tEE e (k) Tk (1 e
Fig. 12. Malyj Rakovets IV. Microstructure of Kaydaky soil (pit No.19): Ek: a, b - humus and humic-clay cutans of
collomorphic clays in plasma and films around the grains and pores; ¢, d - humus-clay cutans of collomorphic clays,
rounded clusters of iron-clay material and in dusty-plasma microstructure; /¢: € - humus-clay cutans of collomorphic
with the inclusion of the skeleton grain and ferruginows; f, g - collomorphic cutans of iron-clay material; h - the con
centration of iron-manganese-clay material in plasma and around the pores; Ipe: i, j - iron-clay cutans of collomorphic
clays plasma; k - clay cutans of illuviation with the inclusion of oxides and hydroxides of iron and manganese; I - oval

iron-manganese and iron microortshteins, cutans of collomorphic clays; (a, c e, f, h, i, k, 1 - nic. ||, b, d, g, j - nic. +,
magnification 100).

Puc. 12. Mansiit Pakoser [V. Mukpoctpoernne kaiiaakckoit moussl (mypd No.19): Eh: a, b - TymycoBbIe U TyMyCOBO-
JIMHUCTBIC HATEKU B [Ia3Me M BOKPYT 3€PEH CKelleTa U 1op; ¢, d - T'yMyCOBO-IJIMHUCThIE HATEKH, OKPYIJIbIe CKOILICHHUS
JKEJIe3UCTO-IIMHUCTOTO BEIIECTBA, MbLIEBATO-TIIA3MEHHOE MUKPOCTPOCHHUE; 1: € - T'yMYCOBO-IJIMHHCTHIC HATEKH C
BKITIOUCHHEM 3€peH CKelleTa (CKeJIeTaHbl) u xkeie3a (panransl); f, g - KoTToMOp(HBIC HATEKHU JKEJIC3UCTO-TIIIHHACTOTO
BEIIeCTBa; h - KOHIIEHTpAIHS KEJIe3UCTO-MaPTaHIIeBO-IJIMHUCTOTO BEIISCTBA B IIa3Me U BOKPYT Top; Ipe: i,
-)KEJIC3UCTO-IIIMHUCTHIC HATEKHU B IIa3Me; K - KeIe3UCTO-INIMHUCThIC KyTaHbl HIUTFOBUUPOBAHUS C BKIFOUCHUEM
OKCHJIOB M THIPOKCHIOB MapraHiia; | - OBaJbHbIH KeIe3MCTO-MaPTaHIIeBbIi MUKPOOPIITEHH U KEJIC3UCTO-TIIMHUCTHIC
Hareky; (a, ce, f, h, i, k, 1 - HuK. ||, b, d, g, j - HUK. +, yBenmmuenue 100).

156



Fig. 13. Malyj Rakovets I'V. Microstructure of Pryluky soil (pit No.18): He a - shell like humus-clay cutan of collomor
phic clays; b, ¢ - ferruginous clay and humus-clay cutan of illuviation with the inclusion of the skeleton grains and im
pregnated by the oxides and hydroxides of iron and manganese; d - clay cutans of collomorphic clay, concentrated in
plasma and iron-manganese material in the form of rounded clusters and microortshteins; /: e - iron-clay cutans of col
lomorphic clays; f - large iron-manganese microortshteins in ferruginous plasma; g - microplaces with whole
impregnating of solid plasma by the oxides and hydroxides of iron and manganese and iron-clay cutans of collomorphic
clays; h - iron-clay cutans of illuviation, dusty-plasma microstructure; i, j - iron-clay cutans of illyuviation in plasma; k -
rounded clusters of organo-clay and iron-clay material in the plasma; I - accumulation of iron-manganese material in the
form of spots and microortshteins; (a, b, d - g, 1, k, | - nic. ||, ¢, h, j - nic. +, magnification 100).

Puc. 13. Mansriii Pakoser IV. MukpocTtpoenue nprnykckoit moussl (mypd No.18): He a - yenyiiuactsie ryMmycoBo-
IJIMHKUCTBIC HATEKH; b, € - )KeNe3UCTO-IIMHUCThIE U T'YMYCOBO-IJIMHICThIE KyTaHbI C BKIIIOUCHUEM 3epeH CKeleTa U
MIPONUTAHBI OKCUIAMH U THAPOKCUIAMH MapraHIia u jkene3a; d - INTMHNUCTHIE HaTeKH KOJUIOMOP(HBIX ITTHH B IJIa3Me U
KOHIICHTPAIHUS JKEIIe3NCTO-MaPTaHIIEeBOTO BEIECTBA B (popMe MUKPOOPIITEHHOB U OKPYIIIBIX CKOIUICHUH; I7: € -
JKEIIE3UCTO-TIIMHUCTHIC KyTaHbl; f - KPYITHBIH JKele3UCTO-MapraHIeBhIi MUKPOOPINTEHH Ha (hOHE OXKEIe3HEHHOMH
IJ1a3Mbl; € - MUKPOYYacCTKH € CIUIOIIHOM MPOMUTKOMN IJIa3Mbl OKCHIaMU U TUAPOKCHIAMHU >Kejie3a U MapraHiia u
JKEJIC3UCTO-TIIMHUCTHIC HATCKH; h - KEeJIe3UCTO-TIMHUCTHIC HATCKH, MBLICBATO-JIA3MEHHOE MUKPOCTPOCHHE; 1, | -
JKEJIC3UCTO-TIIMHUCTHIC KyTaHbI HUTIOBUMPUBAHUS B IU1a3Me; kK - OKPYIIIbIe CKOTUICHHSI OPTaHO-TJIMHUCTOTO U JKEJIC3UCTO-
IJIMHUCTOTO BEIIECTBA B TUIa3Me; | - CKOTUIEHHE JKeIe3UCTO-MapraHIeBOTO BEeCTBa B popMe MATEH U
MHKPOOPINTEHHOB; (a, b, d - g, 1, k, | - HUK. ||, ¢, h, j - HUK. +, yBemmmuenue 100).
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Fig. 14. Malyj Rakovets IV. Microstructure of Uday material (pit No.16): a - proportionalite in measure loess particles
and grains of primary minerals; b - dusty-plasma microstructure; ¢ - iron-manganese microortshtein; d - humus-clay
and clay cutans of collomorphic clays in plasma and skeleton grains arounded by films (a, ¢, d - nic. ||, b - nic. +, mag
nification 100).

Puc. 14. Mausriii Pakosen IV. MukpocTpoenue yaarickoro Marepuana (urypd No.16): a - copasMepHOCTb JIECCOBBIX
YaCTHYEK U 36pPEH NEPBUYHBIX MUHEPAJIOB; b - MBIIEBATO-MIIa3MEHHOE MUKPOCTPOCHHUE; C - KENE3UCTO-MapraHIIEBbIi
MHKPOOPINTEHH; d - T'yMyCOBO-IJIMHUCTEIC U IIIMHUCTHIC HATEKH B IIa3Me U BOKPYT 3epeH ckenera (a, ¢, d - Huk. ||, b -
HUK. +, yBenmuerne 100).

Fig.15. Malyj Rakovets IV. Microstructure of Vythaciv soils (pit No.19): v¢, (Hp,,,,): a - nodules witch cogentration of
organo-clay material; b - dusty-plasma microstructure; vt,, (Hi): ¢ - humus-clay, clay films in plasma, iron-manganese
microortshtein; d - iron-manganese microortshtein, iron-clay cutans of collomorphic clay in plasma; e - humus-clay and
iron-clay cutans and filmes around pores; vz,; (Ip): f - oval nodules of iron-clay material, iron-manganese microort
shteins; g - iron-clay cutans and filmes around the pores, iron-manganese microortshtein; h - dusty-plasma microstruc
ture and scale iron-clay cutans of illuviation, iron-manganese microortshtein; (a, c, d, f, g - nic. ||, b, e, h - nic. +, magni
fication 100).

Puc.15. Mansiii Pakosen IV. MukpocTpoenne ButadeBCkux 1mo4s (mrypd No.19): v, (Hp ) a - oonmononooHsie
CTSDKEHUST OPTaHO-TIIMHICTOTO BEMIECTBA; b - MbIIeBaTO-IIIA3MEHHOE MUKPOCTpOoeHue; vt,, (Hi): ¢ - rymycoBo-
JIMHUCThIC IIMHHUCTBIC HATEKU B [L1a3Me, JKeJIe3UCTO-MapraHLeBblil MUKPOOPIITEiH; d - )Kelne3uCcTo-MapraHIeBbli
MHKPOOPIITEIH, KeJIe3UCTO-TIIMHNUCThIE HATEKH KOJUIOMOP(HBIX TIIUH B I1a3M€; € - 'YMYCOBO-IIMHUCTBIC U KEJIE3UCTO-
TJIMHUCTBIC HATEKU BOKPYT Mopsl; vt (Ip): f - oBanbHBIE CTSXKEHUS JKENE3UCTO-IITMHUCTOTO BEIIECTBA, JKEIIC3UCTO-
MapraHIeBbIe MUKPOOPIITEHHBL, g - )KEJIE3UCTO-IJIMHUCTHIC HATEKH BOKPYT MOPEI, KEJIC3UCTO-MapTraHIICBhIi
MHUKPOOPIITEHH; h - mbIIeBaTO-TIa3MEHHOE MUKPOCTPOCHHUE, YCIITYHTACTHIC KEJIC3UCTO-TIIMHUCTHIC KyTaHbI,
JKEJIC3UCTO-MAaPIaHIICBbIil MUKPOOPINTEHH; (3, ¢, d, f, g - Huk. ||, b, e, h - Huk. +, yBenmuyenue 100).
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Fig. 16. Malyj Rakovets IV. Microstructure of Bug material (pit No.18): a, b, ¢ - loess icrostructure (loess particles
are commensurated with the skeleton grain), iron-manganese microortshteins and stains; d - dusty-plasma microstruc
ture (a, b - nic. ||, ¢, d - nic. +, magnification 100).

Puc. 16. Mansrii Pakosen IV. Mukpoctpoenue Oyrckoro marepuaia (mypd No.18): a, b, ¢ - néccoBoe
MHKPOCTPOEHHE (JIECCOBBIC YaCTHUYKH, COPA3MEPHBIE C 3ePHAMH CKeJIeTa), )KeJIe3UCTO-MapraHIeBble MUKPOOPIITEHHEI
U TIATHA; d -IIBUIeBATO-TUTa3MEHHOE MUKPOCTpOeHHE (a, b - HHK. ||, ¢, d - HuK. +, yBenmmdernue 100).

Fig. 17. Malyj Rakovets IV. Microstructure of Holocene soil (pit No.19): a, b - complicated microaggregates of 11
order, separated by pores; ¢ - uniformly impregnation of plasma by the organo-clay material; d - dusty-plasma micro
structure (a - ¢ - nic. ||, d - nic. +, magnification 100).

Puc. 17. Massiit Pakosen [V. Mukpocrpoenue rosnouneHoBoi nmouss! (mypd No.19): a, b - cnoxHbie
Mukpoarperarsl II nopsnka, pazaesieHHble IOpaMy; € - pPABHOMEPHAsl IPOIIUTKA IL1a3Mbl OPraHO-IIMHUCTBIM
BeIIecTBOM; d - IBUIEBATO-IUIA3MEHHOE MUKPOCTPOCHHE (a -C - HUK. ||, d - HuK. +, yBenmudenue 100).
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