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Introduction

International joint research project “Emergence and
Colonization of Hominids in the Western Ukraine during
Lower and Middle Pleistocene”

1. International joint research project

The Center for Obsidian and Lithic Studies (COLS), Meiji
University, founded in April 2001, is unique because it is the
only research center in Japan with facilitated various research
aspects of obsidian studies, both of natural and the social
sciences.

The Center was newly reorganized in April, 2010 for the
further enhancement of obsidian studies and international
research collaboration networks, as one of the member of
institutes comprising the Organization for the Strategic
Coordination of Research and Intellectual Properties at Meiji
University.

In 2012, the Center had invited two researchers from
Ukraine to the International Symposium, titled “Lithic
Raw Material Exploitation and Circulation in Prehistory: a
Comparative Perspective in Diverse Palaeoenvironment”
(YYamada and Ono, 2014), and we had discussed on the
future collaborations.

In 2013, we were preparing to conclude an agreement
of the international joint research project with the key
organizations for archaeological research in Ukraine;
Department of Archaeology and Museology, National
Taras Shevchenko University of Kiev, and the Institute
of Archaeology of the National Academy of Sciences of
Ukraine. This opportunity was supported by the “International
joint research project” proposed by the Organization for
the Strategic Coordination of Research and Intellectual
Properties at Meiji University. We organized archaeological
and geological research group and have caught out
expeditions from August 3 to 26 in Ukraine.

Collected papers in this volume represent results of earlier
and new expeditions and researches.

Masayoshi Yamada

2. Regional diversity: Upland, mountain,
ravine and plain.

The climate of Western Ukraine can be characterized as
moderately warm. A maximal precipitation is in the form
of rain falls in the warm months (July and August). The
thickest snow covers 20-30cm per year in the vicinity of the
Carpathians.

The Western Ukraine consists of different topographic
regions; Carpathian mountain regions in the west and
central Russian Plain in the east. The former is the west
part of Central Europe and the latter is Eastern Europe.
These two characteristic regions are drawn a boundary
by Dniester ravine. Dniester river runs through “broken
topography” which results in a complex and diversified mix
of biotic resource. This is the reason why the settlements
of Neanderthal peoples were concentrated in this region.
The Russian plain region consist of “hyperzonality” and
decreasing in resource diversity (Soffer 1989; 1994) and of
loess sediments.

3. When the first appearance of hominids
began in this region?

The Pleistocene layers have been securely dated
between 1.0-1.8 Ma, with exception of a few sites. The
first apparition of Hominid in the Eurasia was observed in
the site of Dmanisi located in the Caucasus of Republic of
Georgia, about 85 Km southwest of the Thilisi. Discovered
Hominid fossils, extinct animal bones and stone artefacts
were dated 1.7-1.8 Ma. Hominid skulls can be classified as
Homo ergaster or Homo erectus. The stone artefacts share
similarities with artefacts found in Olduvai Gorge in Africa
(Mgeladze et al. 2011).

After long interpretation, new traces of hominid were
found in layers VIII positioned under the paleomagnetic
boundary Bruhnes-Matuyama (0.775 Ma) in the site of

7



Korolevo in the region of Transcarpathia. This Lower
Palaeolithic industry was made on locale raw material of
andesite and associated with cores, flakes, debris, choppers,
and “proto-biface,”correspond to Mode | technology
(Oldowan or pebble industry).

The stone artefacts of Middle Palaeolithic were recognized
in the layer V, Va and Vb (OIS 7), because of the first
demonstration of Levallois technology in the layer Vb
(Imagunun 1 Cutnussiit 1990).

The Medzhibozh Lower Palaeolithic sites, located in the
basin of southern Buh river, east European part of Ukraine,
are the only known in Ukraine correspond to the Middle
Pleistocene. The lithic artefacts and faunal remains were
unearthed in stratigraphic context and accompanied by a full
range of rich biostratigraphical records.

Medzhibozh lithic assemblages are more adequately
identified as the Mode I. It means that Medzhibozh 1 and
Medzhibozh A are potentially very important for the further
studies on the early stages of hominid settlement of areas in
eastward of the Carpathian Arc during the end of the Lower
and the early Middle Pleistocene, roughly between minimum
0.7 till 0.4 Ma (Rekovetz et al 2007; Ctenanuyk 2009;
Crenanuyk 2012; Crenanuyk u ap. 2012).

The Malyj Rakovets IV in Transcarpathia is Lower
and Middle Paleolithic site and the lowest culture-bearing
horizons are dated back at least to the Zavadovka (OIS 11)
geostratigraphical episode, which is local analogy of the
Holstein interglacial in Central Europe ( Pspxos u ap. 2003).

4. When the first colonization of hominids
began in this region?

There are many Middle Paleolithic sites in the Dniester
ravine. Molodova | site showed the characteristic dwelling
structure (5x8m), formed by mammoth bone and ivories, and
with several fire places. In the 11 layers of Molodova V, has
been founds section limited by big mammoth and rhinoceros
bones. These were the first dwelling of Hominid in the
Dniester ravine. The lithic industry of Molodova | and V are
characterized by Levallois and blade production techniques
(Bopuckosckuii 1984).

5. Obsidian studies

The field survey in 2013 has been carried out for the
mineralogical and petrological research works focusing on
obsidian in the Neogen Carpathian volcanic arc area. The
obsidian in this area has a unique petrological aspect, in
which the gabbroic xenoliths are characteristically observed.
The whole-rock composition would become quite specific
because of this petrological character. These results are
further indicating various possibility of identification of
geologic source of obsidian from archaeological sites,
irrespective of prehistory or historic times. Explicit interest

provides high potential for the elucidation of human
cultural interaction and social boundaries among diverse
palaesoenvironmental contexts.

Carpathian obsidian sources shared cross over to Slovakia
(Lower Zemplin), Hungary (Tokaj Mountains), and Ukraine
(Eastern Carpathian Mountains). Recent field work near the
villages of Rokosovo and Maly Rakovets showed continuous
use of local obsidian sources throughout the Lower, Middle,
and Upper Paleolithic. Artefacts from Malyj Rakovets IV
are similar to geological samples from western Ukraine,
suggesting that obsidian procurement focused on local
sources. (Rosania 2008; Ryzhov 1998, 1999, 2003; Ryzhov
et al. 2005).

Through the ongoing obsidian researches, our goal
prospects to understand various regional interaction and
long-distance transportation in the context of the emergence
and colonization of hominid in this region.

We gratefully acknowledge the invaluable helps provided
by Professor A.Ono (Director of Center for obsidian and
lithic studies, Meiji University, Japan), Dr.Y.V.Kuzmin
(Institute of geology and mineralogy, Siberian branch of
Russian academy of sciences, Russia), and Ms.L.Dogiama
(Department of Anthropology, McMaster University,
Canada).
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Chapterl

Preliminary report on obsidian petrography
from the Transcarpathian region in Ukraine

Abstract

This paper reports the field occurrence, mineralogy, and
whole-rock chemistry of the obsidian from the Neogen
Carpathian volcanic arc area. The study area encompasses
the Transcarpathian (Zakarpattia) region in Ukraine. A
mafic xenolith comprising of a plagioclase, amphibole, and
olivine mineral assemblage was found from the obsidian in
this area. SEM-EDS analysis indicates that the olivine has
high magnesium content. The forsterite (Mg,SiO,) content
varies from 77% to 80%. The chemical composition of
plagioclase remains constant, and is enriched in calcium.
The anorthite (CaAl,Si,Og) content varies from 89% to 94%.
The amphibole is classified into the tschermakite following
the nomenclature of Leake et al. (1997). Based on the
compositions of the amphibole and the plagioclase, pressure
and temperature conditions of the mafic xenolith were
estimated to be 4.5-7.9kbar and 1185-1358°C respectively.
These results indicate that this mineral aggregate is not
genetically associated with the rhyolitic magma from which
the obsidian was derived, but is considered to be of an exotic
xenolith originated from the gabbroic rocks of the lower
crustal level of the Carpathian volcanic arc. The finding of
mafic xenolith will help in characterizing the obsidian from
this area, and is a key in understanding the tectonic and
evolutionary history of the Carpathian volcanic arc.

1 Center for Obsidian and Lithic Studies, Meiji University,

3670-8 Daimon, Nagawa-cho, Nagano 386-0601, Japan

2 Center for Obsidian and Lithic Studies, Meiji University,
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3 Taras Shevchenko National University of Kiev, Department of
Archaeology and Museum Studies, 64, Volodymirska St, Kyiv
01601, Ukraine

4 Institute of Archaeology, National Ukrainian Academy of Science,
12, Geroiv Stalingrada ave., 04210, Kyiv-210, Ukraine

Yoshimitsu Suda’, Masayoshi Yamada?,
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1. Introduction

The Carpathian mountain range in Ukraine is located in
the northeastern part of the Alpine orogenic belt (Rosenbaum
and Lister 2002; Schmid et al. 2004, 2008) (Fig. 1a). The
subduction of the European Plate beneath the Pannonian
Plate formed the Carpathian arc and Pannonian Basin during
the Mesozoic era (Mason et al. 1998; Seghedi et al. 2004;
Pecskay et al. 2006, 2009; Rasser and Harzhauser 2008). The
Carpathian mountain range is generally composed of molasses
and flysch belts. The components are the equivalents of an
accretionary complex that formed by the subduction of the
European Plate (Foldvary 1988).

The Carpathian volcanic arc is situated between the
Pannonian Basin and the Carpathian mountain range, and it is
characterized by the occurrence of the Neogene calc-alkaline
volcanic rocks with andesitic to rhyolitic composition
(Pecskay et al. 2009; Lexa 2010). The Pannonian basin
is the back-arc basin that formed by the upwelling of the
upper mantle due to the subduction of the European Plate
(Konecuy et al. 2002). Most of this basin region is covered
by volcaniclastic deposits and sediments (Foldvary 1988;
Oszczypko 2004).

Pecskay et al. (2000) indicated that the Carpathian
volcanic arc in the Transcarpathian (Zakarpattia Oblast)
region is divided into the three areas: 1) outer arc volcanic
area, 2) inner arc volcanic area, and 3) intermediate area
(Fig. 1b). The outer arc volcanic area is composed of a chain
of volcanic mountains. The whole-rock K-Ar age of 13.4—
9.1Ma is reported from this area (Pecskay et al., 2000).

In August 2013, we performed a geological and
archaeological field survey targeting the obsidian sources at
the Tolstoy-Tupoi volcanic mountain (Pecskay et al. 2000).
This mountain is a part of the outer arc volcanic area, and
is located in the northwestern part of the Khust City (Fig.
1b). Whole-rock K-Ar age of 10.6+0.5Ma (Pecskay et al.,
2000) is determined from the pyroxene dacite in this volcanic
mountain.



Previous studies have revealed that a cluster of obsidian
sources can be found in this mountain area (e.g. Rosania et
al. 2008). The obsidian in this area has been widely used
as the lithic raw material for the production of obsidian
artefacts in the Central Europe and Mediterranean region
(e.g. Yamada 2012, 2013). Furthermore, Lower, Middle and
Upper Paleolithic occupations at the archaeological sites
Malyj Rakovets 1V and Rokosovo V seem to be closely
associated with this cluster of obsidian sources (e.g. Gladilin
and Sitlivyj 1990; Sitlivyi and Ryzhov 1992; Ryzhov et al.
2005, 2009; Stepanchuk et al. 2010; Ryzhov 2012).

Therefore, the geological characterization of the
obsidian source in this mountain is significant for the
provenance identification of the lithic raw material used in
the manufacture of obsidian artefacts found in European
archeological sites. This paper reports the preliminary results
of field survey, and petrological analysis for the Carpathian
obsidian in this area. Obsidian is defined as “a black or dark-
colored volcanic glass, usually of rhyolitic composition,
characterized by conchoidal fracture” after the definition by
Jackson ed. (1997: p.441).

2. Specimens
2-1 Field occurrences

We collected obsidian samples from six sources in the
study area (Fig. 2: CAU229, 230, 231, 232, 239 and 251).
Obsidian in the study area occurs naturally in the form of
nodules within clayey loess (Fig. 3). Their specific locations
(i.e. longitude and latitude) are listed in Table 1.

All of the specimens collected are rounded in shape and
their size varies from a few centimeters to several tens of
centimeters. The specimens of larger size are found around
a mountain ridge (the site of CAU239). The smaller nodules
are mostly found around a valley (the sites of CAU229, 230
and 251).

2-2 Appearance and texture

The specimens collected are shown in Fig. 4. Their surface
is somewhat white due to hydration. The banded texture
becomes even more distinct by the uneven weathering.
Underneath their weathered surface the samples are
completely lustrous or glassy with the characteristic black
color.

Thin sections of all samples were prepared and observed
under a petrologic microscope (Fig. 5). The texture of all
specimens is characterized by the foliation or the banded
texture, in which minute phenocrysts (measuring some
millimeters) are observed.

3. Mineralogy

3-1 General components

The obsidian samples are composed of the matrix glass,
crystallite (microphenocryst), and phenocryst. The major
components for each of the specimens can be found in Table
1. Modal composition of the matrix glass is 95-96%, that of
crystallite is 3-4%, and that of phenocryst reaches 1.1-1.6%
for all of the specimens.

3-2 Matrix glass

The matrix glass is the most abundant component in the
specimens. When observed under a polarized microscope, it
is possible to see that the glassy matrix is characterized by
colorless with high transparency under plane-polarized light
conditions, and dark non-transparent under crossed polars.
These results indicate the characteristics of the optically
isotropic body.

3-3 Microphenocrysts

According to the glossary of geology (Jackson ed. 1997:
p.155), crystallite is “a broad term applied to a minute body
of unknown mineralogical composition or crystal form that
does not polarize light. Crystallites represent the initial stage
of crystallization of a magma and of a glass”. On the other
hand, the microlite is defined as a “microscopic crystal that
polarizes light and has some determinable optical properties”
(Jackson ed. 1997: p.407).

These definitions indicate that the microlite is relatively
larger in size than the crystallite, and the microlite can be
identified as a mineral with the help of polarized microscopy.
The microphenocrysts that occur in the specimens cannot
assign them as any type of a mineral under the polarized
microscopy. Therefore, the microphenocrysts found in the
specimens are all classified as “crystallites” following the
definitions of the abovementioned glossary (Jackson ed.
1997). The occurrence of crystallite in the specimens takes
the form of fine needles of a few microns in length. The
foliated or banded texture developing in the specimens
is characterized by the alignment and aggregate of these
crystallites.

3-4 Phenocrysts

3-4-1 Occurrence

The occurrence of phenocrysts in the specimens is roughly
classified into 1) isolated crystal, and 2) glomeroporphyritic
aggregates (i.e. clot of crystals). Both types are found in all
specimens. The mineral components of the phenocrysts are
shown in Table 1.

3-4-2 Isolated crystal

The phenocryst formed by an isolated crystal includes
plagioclase, orthopyroxene, amphibole and opaque minerals.
The plagioclase phenocryst is found in all specimens, and it



has a characteristic euhedral shape with a length of 0.5-2.0
mm. The orthopyroxene phenocrysts are also found in all
specimens and have a euhedral shape with 0.5-1.0 mm in
length, and it sometimes coexists with fine grains of ilmenite.
Euhedral amphibole is found in the CAU229 specimen. The
grain size is 10-100 pm in length. The opaque mineral is
composed of ilmenite and pyrite. Their grain sizes are several
tens of microns. limenite can be found in all specimens, while
pyrite is found predominantly in the CAU229 specimen.

3-4-3 Glomeroporphyritic aggregate

The glomeroporphyritic aggregate is divided into three
types on the basis of their mineralogical composition: 1)
olivine + plagioclase + amphibole (Fig. 6a: ol-bearing
aggregate), 2) orthopyroxene + plagioclase + ilmenite
(Fig. 6b: opx-bearing aggregate), and 3) multiple grains of
plagioclase (i.e. plagioclase aggregate).

The olivine-bearing aggregate occurs in the CAU230, 232,
239 and 251 specimens (Table 1). This aggregate is <2.0 mm
in diameter, and composed of euhedral and subdural olivine,
plagioclase and amphibole grains. The modal composition
of the olivine in this aggregate reaches up to 40%; whereas
amphibole and plagioclase are ca. 30%. These occurrences
indicate that this aggregate corresponds to mafic rocks with
ultramafic composition (SiO, <45wt.%). According to the
classification of the gabbroic rocks (Streckeisen 1976), this
aggregate is classified into the amphibole-bearing troctolite.

The opx-bearing aggregate occurs in all specimens
(Table 1). This aggregate is <2.0 mm in diameter, and it
is composed of euhedral to subdural grains of plagioclase
and orthopyroxene. The mineralogical composition of this
aggregate relates to a norite according to the classification of
the gabbroic rocks (Streckeisen 1976).

The plagioclase aggregate is also found in all specimens.
The aggregate is 0.1-0.3 mm in diameter, and it is composed
of the aggregate of several euhedral plagioclase grains with
of 10-100 pm in length.

4. Mineral chemistry
4-1 Analytical method

SEM-EDS (Scanning Electron Microscopy Energy
Dispersive Spectroscopy) analysis was performed to
determine the elemental composition of the minerals in
the specimens. The analysis was carried out with the non-
standard method using the software of the JED Series
Analysis Station. Accuracy and reliability of the results
generated with this method are approximately estimated by
the comparison with the results of analysis by the EPMA
(Electron Probe Micro Analyzer) method (Appendix 1). The
representative composition of plagioclase, clinopyroxene,
olivine, amphibole and ilmenite in the specimens are shown
in Tables 2-4.

SEM-EDS analysis was carried out using a JEOL JSX-
310011 housed at the Center for Obsidian and Lithic Studies
(COLS), Meiji University. EPMA analysis was carried out
using a JEOL JXA-8200 at the National Institute of Polar
Research (NIPR), Japan.

4-2 Crystallite

The crystallites are distinguished in the backscattered
electron (BSE) image by its brightness, while the matrix
glass is darker, because of the chemical contrast between
these portions (Fig. 9c). The crystallites are relatively rich
in heavy elements with respect to the matrix glass. From
this BSE image, the modal composition of crystallite in the
specimens was estimated to be ca. 3.0%.

The result of element mapping further indicated that
calcium, iron and magnesium are enriched in crystallites
with respect to the matrix glass (Fig. 9d-f). The results of
element mapping suggest that the crystallite analyzed in the
present study would be the equivalent of the Ca-pyroxene or
clinopyroxene crystallite.

4-3 Plagioclase

4-3-1 Occurrence

The BSE images of the plagioclase in the specimens
indicate two types: 1) the plagioclase with zonal structure,
and 2) the plagioclase without zonal structure (i.e.
compositionally uniform). Both types are found in all
specimens. The zonal structure type can also be identified by
means of a polarization microscope.

4-3-2 Plagioclase with zonal structure

The plagioclase with zonal structure occurs as isolated
phenocrysts, within opx-bearing aggregates, and plagioclase
aggregates. The zonal structure type is completely absent in
the ol-bearing aggregate.

Results of BSE imagery indicate that some plagioclase
with zonal structure have distinct core, mantle and
rim portions. The core is several microns in size and
it is characterized by its irregular shape, or edges with
inhomogeneous compositional texture. The mantle
completely surrounds the core, which is also of irregular
shapes or with inhomogeneous compositional texture at its
edges. On the other hand, the rim is characterized by the
distinct texture of oscillatory zonal structure. Occurrences
of these kinds of structures suggest that the core and mantle
portions experience the dissolution and chemical diffusion
processes, while the rim portion experiences the normal
crystal growth from molten magma or melt (e.g. Shcherbakov
et al. 2011).

The results of elemental mapping can be found in Fig. 7.
The results indicate that the concentration of sodium (Na)
is clearly decreasing from the core to the rim. On the other
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hand, the concentration of calcium is increasing from the core
to the rim. The elemental analysis by means of SEM-EDS
indicates that the anorthite (An: CaAl,Si,O,) and albite (Ab:
NaAlSi,Oy) content of plagioclase is varied from AngAb,, to
AngAb,, in the core-mantle portions, and from An,Ab,, to
Ang,Ab, in the rim portions (Fig. 8; Table 2).

4-3-3 Plagioclase without zonal structure

The plagioclase without zonal structure occurs as isolated
phenocrysts, and within ol-bearing aggregate. This type of
plagioclase is completely absent in opx-bearing aggregate
and the plagioclase aggregate.

Their BSE images indicate that this type of plagioclase
does not show any compositional inhomogeneity, as it is
completely uniform. Results of the SEM-EDS elemental
analysis indicate that the composition the plagioclase grains
are varied from An89Ab11l to An94Ab6 (Fig. 8; Table 2).
This means that the compositions of the plagioclase without
zonal structure do not overlap with those of the plagioclase
with the zonal structure. Namely, the plagioclases with
diverse origins coexisted within a single specimen.

4-4 Orthopyroxene

Orthopyroxene occurs as isolated phenocryst, and in
opx-bearing aggregate. BSE images indicate that some
orthopyroxene occur as isolated phenocryst have zonal
structure (Fig. 9a). The core portion is relatively bright in
comparison to the rim portion. The results of SEM-EDS
elemental mapping support this conclusion as well, because
the concentration of magnesium is increasing slightly from
core to rim (Fig. 9b).

Compositions of orthopyroxene are shown in the
wollastonite (Wo: Ca,Si,O¢)-enstatite (En: Mg,Si,0q)-
ferrosilite (Fs: Fe,Si,O4) ternary diagram (Fig. 10). The
compositions do not have a wide range. The compositions
are varied from Wo42Fs55En3 to Wo49Fs49En2 (Table
3), which is classified into the ferrosilite (Fig. 10). The
orthopyroxene with compositional zoning texture cannot be
detected with the SEM-EDS method of analysis. The reason
for this may be the limited resolution of the EDS method.

4-5 Olivine

Olivine predominantly occurs in the ol-bearing aggregate.
Compositions of the olivine are shown in the tephroite (Te:
MnSiO,)-forsterite (Fo: Mg,SiO,)-faylaite (Fa: Fe,SiO,)
ternary diagram (Fig. 10b). The compositions of the olivine
in all specimens are varied from Te,F0,;Fa,; to Te,FogFay,
(Table 3). These are characteristically rich in magnesium
contents.

4-6 Amphibole

The structural formulae of amphibole are calculated based

on 0=23 per unit cell, and the Fe*/Fe** ratio was estimated
on the basis of total cations excluding Ca, Na and K (Leake
et al. 1997). The results of this calculation can be found in
Table 4. Amphibole occurs in the phenocryst of ol-bearing
aggregate that was analyzed.

The results indicate that the Si [tetrahedral site] content
varied from 6.04 to 6.21, while the Na + K [A site] content
varied from 0.27 to 0.44 (Table 4). According to the
nomenclature developed by Leake et al. (1997), all of the
analyzed amphiboles are classified into the “tschermakite”.

5. Whole-rock chemistry
5-1 Sample preparation methodology

The whole-rock chemistry for the specimens containing
ol-bearing aggregate (i.e. CAU230 and 239 specimens), and
the specimens free from ol-bearing aggregate (i.e. CAU29
specimens) was analyzed by means of WDXRF (Wave-
length Dispersive X-ray Fluorescence Spectrometer). The
model Rigaku ZSX Primus I+, located in the Center for
Obsidian and Lithic Studies, Meiji University, was used for
this analysis. Following the methodology was developed by
Suda (2013), where the fusion bead with dilution rate (flux
weight/sample weight ratio) of 4.000 was applied for the
measurement of the whole-rock concentrations of the major
oxides (SiO,, TiO,, Al,O,, T-Fe,O;, MnO, MgO, CaO, Na,0,
K,O and P,0O;). The Merck Spectromelt A12 (di-lithium
tetraborate 66% + lithium metaborate 34%) was used as the
flux. The heating temperature was 120°C and the time for
the absorbed water (H,0O-) in samples to be removed was
12 hours. The pulverized samples were prepared using the
methods detailed below.

Weathered and altered portions were removed with a rock-
cutting saw (Maruto MC-420). The specimens were cut into
a thin slab with ca. 2.0 mm in thickness using a precision
rock-cutting saw (Struers Accutom-50). The cut surfaces
were then polished using a grinding machine (Maruto ML-
110NT and 3M 400 mesh diamond disc). A total of 10-15g
of the thin slabs were roughly pulverized using a vibratory
micro mill (Fritsch P-0 with agate ball mill). The vibration
time was ca. 3 minutes. Subsequently, the samples were
further pulverized for ca. 3 minutes using the beat and mortar
machine (Ishikawa AGB with agate bowl and agate beetle).
The pulverized samples were kept in a glass bottle with 20 ml
capacity. Additional description for the sample preparation
can be found in Suda (2012, 2013, in press).

5-2 Results

The results of whole-rock analysis for the CAU229, 230
and 239 specimens are shown in Table 5. The methodology
used to determine whole-rock composition with the WDXRF
method has recently been described by Suda (2013). This



analysis was performed to make the two fusion beads per
one specimen. The measurements were repeated three times
for each bead average value of all the results is used as the
final result. Precision and errors in the final values were also
estimated in order to calculate the standard deviation (2c) for
all results.

The compositional variation diagrams with respect to
the concentration of SiO, can be found in Fig. 11. The
Na,0+K,0 versus SiO, diagram (Fig. 11a) indicates that the
samples have rhyolitic composition, and can be classified
under the subalkaline rock series (Miyashiro 1978; Le Maitre
2002). The SiO, wt.% contents are quite uniform, ranging
from 70.71 to 71.15. On the K,O versus SiO, diagram
(Fig. 11b), these specimens are classified into the high-K
calk-alkaline rock series (Le Maitre 2002). The K,O wt.%
contents range from 3.70 to 3.76.

Whole-rock compositions of the mafic xenolith (ol-bearing
aggregate) were estimated after the modal compositions of
the olivine, plagioclase and amphibole, and the chemistry of
these minerals (Appendix 2). The calculated compositions
of the mafic xenolith, and the composition of Ukraine
Transcarpathian obsidian (i.e. analyzed specimens) are
plotted in the MgO+T-Fe,O; versus SiO, diagram (Fig.
11c). The result indicates that the whole-rock composition
of the MgO+T-Fe,0, is slightly influenced by the modal
composition of the mafic xenolith in the specimens. Indeed,
the specimen with the most abundant quantity of mafic
xenolith (CAU230 specimens) are relatively enriched in the
MgO+T-Fe, O, content and plotted on the mixing line with
the mafic xenolith (Fig. 11c).

6. Discussion

6-1 Origin of ol-bearing aggregate
(mafic xenolith)

The compositional relation between olivine and
orthopyroxene is expressed by the following chemical
equilibria (Enami 2013: p.35):

(Mg, Fe),SiO, (olivine) + SiO, (quartz)
— (Mg, Fe),Si,O; (orthopyroxene)

This relation indicates that the olivine cannot generally
coexist with the SiO, phase. Therefore, the olivine will
predominantly exist in basic and ultrabasic rocks (i.e. SiO,
poor rocks). On the other hand, the Fe-rich orthopyroxene
becomes quite unstable under pressure and temperature
conditions that fall below the solidus line of general felsic
magma. Such conditions are not favorable for the occurrence
of orthopyroxene, but they provide a suitable environment
for the Fe-rich olivine with quartz. Therefore, the occurrence
of Mg-rich olivine in obsidian of rhyolitic composition is
quite unusual in the context of it textural setting.

Microscopic analysis indicates that the olivine is

found to occur predominantly in association with the Na-
rich plagioclase and amphibole. Such occurrence and the
composition of the olivine suggest that the ol-bearing
aggregate is fundamentally an exotic material, or that
the “xenolith” is derived from the gabbroic rocks in the
lowermost crust beneath the Carpathian arc.

On the basis of the elemental composition of the
amphibole and the coexisting plagioclase, the pressure
and temperature conditions of the gabbroic xenolith were
estimated using geothermobarometry (Hammarstrom and
Zen 1986; Hollister et al. 1987; Johnson and Rutherford
1989; Schmidt 1992; Holland and Blundy 1994; Anderson
and Smith 1995). The results of these calculations are shown
in Table 3. We followed the methodology of Suda (2004:
p.356) for the calculation of the temperature conditions
(Holland and Blundy 1994), which were calculated based on
the An90% in plagioclase.

The result indicates that the estimated temperature is
1185-1358°C, while the pressure is 4.5-7.9kbar. These
conditions suggest that gabbroic xenolith found in the
specimens is solidified at the deeper crustal level of 20-30km
in depth. This depth corresponds to the lower crust or
lowermost crust of an island arc (e.g. Takahashi 2007). The
genesis of this gabbroic or mafic xenolith does not correlate
with the genesis of the rhyolitic magma that became the
source of the obsidian in the Carpathian volcanic arc region.

6-2 Origin of Ca-rich plagioclase

Microscopic observation has shown that the Ca-rich
plagioclase (i.e. An content >89%) is characterized by
compositionally homogenous crystals lacking the zonal
structure (Fig. 8; Table 2). Furthermore, these plagioclase
grains are found either as isolated phenocrysts, or in the ol-
bearing aggregate (mafic xenolith). Elemental compositions
of this type of Ca-rich plagioclase do not overlap with those
of the plagioclase with zonal structure.

These results suggest that the genesis of all Ca-rich
plagioclase occurring in the specimens is homogenous, even
though their occurrences vary. Ca-rich plagioclase occurring
as isolated phenocrysts would have originated from the ol-
bearing aggregate or the mafic xenolith, which is also a relic
of the lower crustal components underneath the Carpathian
volcanic arc.

7. Conclusions

1. The obsidian in the Tolstoi-Tupoi volcanic mountain, at
the northwestern part of Khust City, is characterized by
the occurrence of mafic or gabbroic xenolith comprising
of Mg-rich olivine + Ca-rich plagioclase + amphibole
(tschermakite).

2. The temperature and pressure conditions of the mafic
xenolith are estimated to be 1185-1358°C and 4.5—7.9kbar,
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respectively. The conditions are the equivalent of the
conditions of the crust of 20-30 km in depth, which
corresponds to the lower crustal level of an island arc.

3. The mafic xenoliths found in the obsidian originated from
the lower crustal components or gabbroic rock underneath
the Carpathian volcanic arc. This mafic xenolith would
become a key in reconstructing the tectonic history of the
Alpine orogeny in the Transcarpathian region, and would
also help to reveal the petrogenesis of the obsidian or
rhyolitic magma in this area.
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Chapter 2

The Palaeolithic Site of Malyj Rakovets IV in
Transcarpathia of Ukraine

Abstract

The aim of this paper is to show a geological,
geomorphological and archaeological of researches of the
Paleolithic localities in the region of the Velykyj Sholes ridge
(villages Malyj Rakovets and Rokosovo, Irshava and Hust
regions of Transcarpathia, Ukraine).

The Malyj Rakovets 1V of multilayer Paleolithic site
located on range of the Wygorlat-Gutin volcanic mountain
ridge in the East Carpathians. Most archaeological material
were from local volcanic glass - obsidian procured from
obsidian outcrops (category of Carpathian Il1).

The main strastigrafic profile of this site is presented by
the paleopedological and micromorphological analysis.
The Ukrainian regional stratigraphic scheme showed the
following horizons: Holocene (hl), Bug (bg), Vitachev (vt),
Uday (ud), Priluki (pl), Kaydakski (kd), Dnepr (dn) and
Zavodovka (zv).

Based on the basis of stratigraphy context, morphology
and state of preservation of volcanic materials, artefacts can
be classified in several complexes: | - Upper Palaeolithic
(bg); -1V - Middle Palaeolithic (vt-dn); V-VII — Lowe
Palaeolithic (zv-pl).

Most of obsidian artifacts had been discovered in the
cultural complex Il (Middle Palaeolithic). The types of
cores can be considered as the protoprismatic (radial) or
parallel types, included Levallois cores for flakes. Discs and
unsystematic cores were not characteristic for this complex.
The technique of primary flaking had been developed in the
direction of the parallel and convergent reduction strategy.

The complex Il contained not only well-retouched tools,
but also flakes with used traces and hammerstones. The stone
tools are presented by side-scrapers, knives, denticulates,
include notches.

This complex is characterized by Levallois points with
large base, correspond to bifacial and stepped retouched
knives or side-scrapers.

Lower Palaeolithic assemblages are characterized by
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presence of tools on massive natural flakes with irregular
retouch. Obsidian finds with intensively corroded surfaces
should be considered as more primitive artefact types.

1. Introduction

The Palaeolithic site of Malyj Rakovets 1V
(48°14'18.71"N; 23°10'45.65"E) is located on the volcanic
Vihorlat-Gutinian mountain range (Velykyj Sholes ridge),
southeast of the Malyj Rakovets village between the towns
Khust and Irsava in Transcarpathia, western Ukraine. (Fig. 1,
<Color figure 1>, and Figs 3, 8).

The Vihorlat-Gutinian mountain volcanic range begins
in the territory of Slovakia and extends in a southeastern
direction through Transcarpathia and into Romania. The
valleys formed by the rivers Uzh, Latorytsia, Borzhava, and
Tisza separate the ridge into the following regions: Vihorlat
(its main part is in Slovakia), Makovytsya, Velykyj Dil
(Buzhora), Velykyj Sholes and Oash (Figs. 2, 3) (Geologija
SSSR 1966; Gofshtein 1995).

Most of the well-studied Lower and Middle Palaeolithic
sites in Transcarpathia are situated on the Velykyj Sholes
ridge (Rokosovo, Malyj Rakovets) and the Oash Ridge
(Korolevo 1, ).

2. History of Palaeolithic research in the
Velykyj Sholes region

The geologist V.F. Petrougne was the first one to collect
obsidian finds, firstly in 1948 and then again in 1967-
1968, from the Velykyj Sholes ridge on the eastern slopes
of the Vihorlat-Gutinian mountain range in the Ukrainian
Carpathians (Petrougne 1972).

In the 1970-80s, during an archaeological expedition
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led by V. Gladilin two Palaeolithic sites were discovered in
the vicinity of the villages Rokosovo and Malyj Rakovets
(Irshava and Khust districts). Obsidian was the main raw
material used at these sites. Unfortunately, most of the
artefacts collected were surface finds. Only the site of Malyj
Rakovets 1V has yielded artefacts from secure stratigraphic
contexts (Petrougne 1972; Sitlivyj 1989; Gladilin and Sitlivyj
1990; Sitlivyj and Ryzov 1992).

The geostratigraphic and techno-typological studies
carried out to well know a preserved condition of volcanic
materials. This study resulted in discerning several cultural
stratigrafic horizons in the Malyj Rakovets IV (Gladilin
and Sitlivyj 1990; Sitlivyj and Ryzhov 1992; Ryzhov 1998;
Ryzhov et al. 2003, 2009).

3. Geology and geomorphology of the
area

The formation of relief in the Ukrainian Carpathians
began during the transition from the Palaeogene to the
Neogene. The final relief formation occurred during the late
Pliocene - early Pleistocene orogeny in the final stage of the
Carpathians. This period was crucial in shaping the current
landscape of the Ukrainian Carpathian.

In the late Neogene and early Pleistocene the entire
Carpathian region was mostly rising. In the early Pleistocene
vertical tectonic movements continued to occur, increasing
the growth tempo of the movement. As a result of these
processes the Subcarpathian and Transcarpathian troughs
were formed (Fig. 2) (Moznesenskyj 1988).

At present tectonic activity continues and the result is
a rise of the Vihorlat-Gutinian volcanic ridges within the
Transcarpathian trough (Shevkopljas et al. 1986: 133).

The Transcarpathian trough is divided into two cavities,
Mukachevo (Chop-Mukachevo, Chop) and Solotvino
(Marmoroshskaya, Verhnetisenskaya), and has three zones
of tectonic dislocations, namely Vihorlat-Gutinian and
Berehovo, and the edge of the north-eastern part of the Great
Hungarian depression (Pannonia, Alfeld). The formation
time of the Transcarpathian trough is estimated to have taken
place within the Pliocene period (Geology of the USSR
1966; Shvydky 1968; Shevkopljas et al. 1986; Voznesenskyj
1988).

The Transcarpathian trough formation began in the early
Neogene period. At this time the folded region of the Inner
Carpathians anticlinal zone became definitive land and
began to rapidly rise. Near the Carpathian Mountains in
the South the crust grew and eventually subsided causing
the formation of a deep trough. The development of this

depression continued from the end of the Palaeogene to
the Quaternary period. During this time, the territory saw
intense volcanic activity with magma eruptions. These
processes resulted in the widespread formation of Sarmatian,
Pannonian and Quaternary effusive tuffaceous rock strata in
this area. Outpourings occurred mainly in zones of tectonic
dislocations, forming depressions on the verge (Shvydky
1968: 149).

Local thin glaciers— remnants of which now can be traced
on acute tops and rocky cliffs— participated actively in the
formation of mountain reliefs. During the Anthropocene thin
glaciers covered most of the Poloninian Mountains. Moraines
were not widespread in Transcarpathia (Zamoriy 1961: 406).

Most of the Palaeolithic sites on the territory of
Transcarpathia are located near centres of former volcanic
eruptions.

Volcanic activity in the territory of Transcarpathia is
divided into the following chronological stages: 1) Eocene
- Oligocene, 2) Tortonian - Lower Sarmatian 3) Pannonia -
Pliocene 4) Quaternary (Nasedkin 1963: 30).

In the early Neogene the geosynclinals trough folding
was completed and the rising of the Carpathians began. The
Carpathian foredeep in the East and the Transcarpathian
trough in the West were simultaneously formed, as the folded
region of the Carpathians rose at the same time that filled
molasses type sediments sank down. The deflection of the
Transcarpathian depression formed deep faults that helped
the rise of magma, thus causing intense volcanism in the
region (Maleev 1964).

Throughout the late Tertiary, volcanic activity in the
Carpathian island arc formed a kind of an "island mountain”,
including the regions of Beregovo and Koshino-Zapson
(Ukraine), Tokay (Hungary), Presov (Slovakia). At the end of
Pannonia within the Transcarpathian trough and folded area
there is a series of deep faults northwestward trending; in one
of those, the Vigorlat-Gutinian, a structural seam was formed
(Nasedkin 1963).

The Vihorlat-Gutinian mountain range is mainly composed
of andesite, andesite-basalts and basaltic pyroclastic rocks.
Most of the lava flows of the Vihorlat-Gutinian mountain
range belong to the last phase (IV) of the orogenic cycle
of volcanic activity. The main centres of the outpouring of
magma are concentrated in the northwest ridge interval along
the Marmorosh deep fault (Geology of the USSR in 1966;
Gofshtein 1995; Maleev 1964; Zaytseva and Piotrovskaya
1966).

The formation of the Vihorlat-Gutinian mountain range
was carried out in two phases: the accumulation of lava and
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tuff rocks and the predominant accumulation of lava. During
the first phase the ridge looked like a low and wide shaft,
which now constitutes the "pedestal” ridge. In the interval
between the first and second stage the weathering of the crust
on the slopes ceased (period without eruptions). The second
stage is divided into two phases, namely Hutina and Buzhora.
The first phase is characterized by strong lava flows up to 800
m, while the second one by small streams and subvolcanic
bodies. Potassium-argon and paleomagnetic dating indicate
that the geological age of the Hutina and Buzhora formations
is 8-15.7 mya (Zaytseva and Piotrovskaya 1966; Shevkopljas
et al. 1986).

At the beginning of the Quaternary the Mukachevo
cavity completely drained and only in the central part
within the tectonic faults did deflection occur, accumulating
strong alluvial pebble deposits with small lenses of sand
and lake marl. The process of accumulation of thick lake-
alluvial deposits created the Transcarpathian lowland. The
accumulation of pebbles is associated with the cutting of the
Carpathian rivers at the Vihorlat-Gutinian mountain range
(Zaytseva and Piotrovskaya 1966).

4. Volcanic formations of the Velykyj
Sholes ridge

The Velykyj Sholes ridge is located in the eastern part of
the Vihorlat-Gutinian mountain range and oriented meridian
(Fig.4, 5). At its present stage it has three peaks: Ostryj,
Tupoy (Kytytsja) and Tolstyj Verh (778 m). Its length is 15
km and width from 5 to 10 km. In the South it is composed
mainly of tuffs overlapping with andesite, whereas in the
central part of tuffs with liparite intrusions (Maleev 1964).

The volcanic obsidian bombs of the last stage of orogeny
now can be found in the area of Velykyj Sholes ridge.
The last time there was any volcanic activity in the region
is estimated to approximately 8 to 15 million years ago
(Nasedkin 1963; Shevkopljas et al. 1986; Pécskay et al.
2000).

It is in the southern and southeastern part that there
are numerous remains of Palaeolithic sites (Fig. 4, 5).
Tuff rocks can overlook the modern surface and the often
partially agglomerate of block origin. Between Tupoy and
Tolstyj Verh of mountain peaks exposed blocky laminated
tuff agglomerate. They mostly look like curly bombs
(spherical, oblate, or pear-shaped) of andesite-basalt typical
of strombolian type explosions. The surface of some of the
bombs and boulders is oxidized (Nasedkin 1963; Maleev
1964).

The mass of layered tuffs dominating the peripheral parts
of the ridge refers back to the aquatic and terrestrial facies
intermediate zone eruptions. Tuffs are inclined bedding from

the central part of the ridge.

In the central part of the Velykyj Sholes ridge, geologists
have found six liparite outcrops (upper lava flows). In the
western part of the spine liparite tuffs occur within a small
area. On the north hillside a thick top closer to the centre of
the region is where liparite outcrops are located, confined to
hydrothermal rocks (Nasedkin 1963; Maleev 1964).

According to geologist E. Maleev, the Velykyj Sholes
ridge was destroyed by polygenic stratovolcano of Plinian
or Strombolian types. Volcanic material was deposited in
the aqueous medium in the lower portions of the relief after
which the material suffered temporary water and mudflows.
The diameter of the main part of the volcano was about 10
km and a height of about 2 km. The eruption of lava flows
liparites happened in the later life stages of the volcano when
its structure was already largely destroyed (Fig. 5) (Maleev
1964).

Obsidian, as a pyroclastic material is associated with
the liparites, and it was the main raw material for knapped
tools in the Palaeolithic sites of this region (Malyj Rakovets,
Rokosovo).

In the region of the Velykyj Sholes ridge six liparite
outcrops were found (Pliocene). Generally speaking,
pyroclastic material can be widely found within the ridge
extending north of the village Rokosovo and east of the
village Malyj Rakovets (Nasedkin 1963; Maleev 1964).

According to the geologist V. Nasedkin, the obsidian from
the village of Rokosovo is black matte and shiny. Thin shards
of glass do not reflect light. Obsidian has phenocrysts, which
are mainly represented by glandular hornblende, hypersthene
and plagioclase. During the crystallization of glass around
phenocrysts spherulites occur with potassium-sodium
feldspar and cristobalite or tridymite. The volcanic glass from
Rokosovo differs because of its lower water content ranging
from 0.01 to 0.05% (Nasedkin 1963).

The source of the dark grey volcanic glass from Rokosovo
(Bykchachy Yar; Fig. 6) is located within the dome of the
volcano (Pliocene). The occurrence of volcanic glass in
this part is from 1 to 30 m in depth and is often traced to
the erosion surface slopes. To the east part of the mouth of
a volcano in one of the sections of natural volcanic rocks
traced dark grey glass obsidian type. Edge portion of the
outlet area is 0.75-0.8 m. The obsidian has matte colour and
is sometimes translucent at the edges with the characteristic
conchoidal fracture. The water content is in the range of
0.01 to 0.06 %. Obsidian nodules are covered by intensive
hydration crust. In other parts of the Velykyj Sholes ridge
pure obsidian glass layers are virtually absent. Only obsidian
perlite layers can be found there (Nasedkin 1963: 44-45).



5. The raw material of Malyj Rakovets
IV Palaeolithic site

Local obsidian is the most common raw material for Malyj
Rakovets IV, with quartzite, flint, slate, sandstone, quartz and
andesite comprising the rest of the assemblage. Non-volcanic
material is found in the form of pebbles.

Recent collaborative studies have confirmed the
presence of local obsidian. XRF and NAA data indicate
that Ukrainian obsidian is chemically different from other
Carpathian obsidians, and suggest that the Ukrainian material
is internally homogenous and belongs to the so-called
Carpathian 3 source (Rosania et al. 2008).

Petrographic studies of obsidian in this area showed that
obsidian occurs in two distinct forms: 1. clear translucent,
banded, and 2. dark, almost opaque, and banded. Obsidian
has a black colour and frosted glass glitter. Its surface lacks
shine, it is rough and “vesicular” (Petrougne 1972; Ryzhov et
al. 2009).

The raw material does not occur naturally on site and was
transported by numerous streams (0,5-3 km) in the vicinity
of the settlement. It is important to note that the artefacts of
this site that are made of volcanic materials show varying
degrees of surface preservation, patination and cellular
leaching (corrosion) depending on the chronological stratum
they come from. In other words, the oldest artefacts are the
ones with the most surface damage, which by extent makes
the better preserved ones the most recent implements (Fig. 7,
<Color figure 2>).

Through several years of research at the site 8 stratigraphic
levels have been identified: 0 — Neolithic and Bronze age; I
- Upper Palaeolithic; II, 111, 1V - Middle Palaeolithic; V, VI,
VII - Lower Palaeolithic (Ryzhov et al. 2009).

The total area of the excavation was 208 m2 (Figs. 8, 9).
Approximately 6,000 artefacts were recovered. The majority
(75%) of these finds belong to Level II (Middle Palaeolithic).
Faunal and human remains have not found.

Recently detailed studies on the stratigraphy of the
site (palaeopedological, macro and micromorphological
studies) were undertaken by the Institute of Geography of
the Academy of Sciences of Ukraine (Matviyishyna and
Karmazynenko 2011). Figure 10 shows a more detailed
stratigraphic column (Ryzhov et al. 2009; Matviyishyna et al.
2011; Stepanchuk et al. 2013).

5-1 Stratigraphy

The deposits of stratigraphic horizons are marked as
follows: Holocene (hl), Bug (bg), Vitachev (vt), Uday (ud),

Priluki (pl), Kaydaki (ud), Dnipro (dn) and Zavadovka (zv)
(Veklych et al. 1993).

The following profile appears at the north-eastern wall
of the excavation, squared H-5. From top to bottom of this
section (Fig. 10, <Color figure 3>):

Holocene stratigraphic horizon (hl): 0.0 — 0.10 m - mixed
material pale grey, sandy-silty, lumpy, crumbly friable light
loam. Intensively penetrated by tree roots (diameter 0.02
- 0.03 m) and herbaceous plants. Plant roots penetrate to a
depth of 0.50 m.

Bug stratigraphic horizon (bg): 0.10 — 0.34 m - whitish-
fawn, light, sandy-silty uniform light medium loam,
carbonate, with delicate plant roots. Very light, it enters
through cracks in the underlying horizon. Fair boils only at
the bottom.

Vitachev stratigraphic horizon (vt) — 0.34 — 0.83 m -
represented by monolithic soil binomial structure. From top
to bottom, the colour has changed from darker grayish-brown
material light yellowish-brown, due to the carbonate horizon
in Uday loess. The upper limit in the less deposit is not clear
and should be changed gradually.

Vitachev soil conventionally can be divided into 3 stages:
vte - 0.33 - 0.43 m; vtb2 — 0.43 — 0.70 m; vtbl — 0.70 — 0.83
m. Most likely these are genetic horizons of the brown forest
soil (Syrenko and Turlo 1986).

Conventionally they are be divided into the following:

Hp (trans.) — 0.33 — 0.43 m - light yellowish brown, friable
loess. Small and medium nuciform with clear light brown
and brown iron oxide films. Material sandy-silty, medium
loam with gradual transition.

Hi— 0.43 — 0.70 m - average of the soil, dirty, light brown
with dark brown spots, with the remains of trees and grass
roots, where else is manganese with clear nuciform. Ochre-
brown and dark brown film of iron within structurally
separated traced amid orange-brown color masses. Many
small (2-3 mm to 0.01 m) fragments of tuff gradual marked
by consolidation and an increase of structural isolation,
brighter colouring.

Ip — 0.70 — 0.83 m - the densest and darkest material in
the Vitachev horizon. Dust-brown, small and big nuciform
with plant roots, ferruginization with structurally separated
reddish brown spots on the iron hydroxide within. Brightly
coloured with yellowish and whitish spots carbonates mainly
through cracks that come in the underlying horizon. Clearly
distinguished dark brown ferruginous spots at the bottom.



Uday stratigraphic horizon (ud) - 0.83 - 0.90 m -
transitional horizon, almost completely redesigned following
Vitachev soil. In the cleaned condition manifests as
enlightened carbonate horizon, CaCO3 focused on cracks
between dark brown and orange-brown material. There is
extreme weakness and fractures part between fragments of
orange-brown and yellow-brown material. It is possible that
it is a Vitachev carbonate horizon, which would explain the
high concentration of carbonates.

At the top of the Uday carbonate horizon there are
specific materials that appear fragmented due to solifluction:
weathered tuff, detritus, significant manganese and iron-
manganese films. Migrate plant roots. Gradual transition.
Perhaps this part corresponds to the final stage of the Priluki
soil.

Priluki, Kaydaki stratigraphic horizons (pl + kd) —
0.83 — 1.30 m : very bright with buffy and manganese,
especially at the top. The marble-coloured soil consists
of dense monolithic fragments (width 0.01-0.15 m), and
whitish fragments of the streaks through the cracks. Material
generally is bright orange-brown with manganese dendrite
streaks and films. Carbonate (Px) horizon - a whitish mealy
of the streaks carbonates. There are a traces from two
generations of fragments with thick of hard loam or clay
material.

Relatively isolated genetic horizons:

Eh — 0.83 — 1.0 m - bluish-whitish-light grey material,
placed between the light-brown fragments. Effervescence is
very weak at the top. The whitish material is loose, on the
borders of brownish-orange powder streaks seen SiO2. Partly
this horizon penetrating by fragments of brown material with
Vitachev soil.

It -1.0 -1.20 m - uniformly dense fragments, painted bright
orange-yellow-brown material between the cracks of whitish
material. Many films of iron, manganese and dendrite oxides.
The most striking dense material in the middle of the horizon.
Prismatic nuciform of spur separately with clear separation
of iron oxide films and manganese.

Ipe - 1.20 - 1.30 m - yellowish-brown, thick, bright in
colour. Lighter than the overlying horizon, nuciform with
manganese and dendrites. The border crossing is on the sharp
cracks.

It is likely that this is the layer (0.83 - 1.20 m) where the
Priluky and Kaydaki horizons, which are directly imposed on
the Zavadovka horizon, joined.

Pl + Kd soil - podzolic brown soil (0.40 m) with a clear
Eh and It genetic horizons. The gleisty soil and ferruginized
eluvial horizon formed by stagnant water in illuvial horizon.

Dnipro stratigraphic horizon (dn) — 1.25 - 1.35 m - a light
bluish-whitish band with the fragments of brown material
from sorted whitish material. This layer is underlying beneath
eluvial orange-brown horizon Eh that is more significant than
the Priluki brownsoil-podzolic soil. This layer contains tuff
blocks (halloysite) ranging from 0.05 to 0.25 m.

Zavadovka stratigraphic horizon (zv) — 1.20 - 1.80 m
- orange-brown, represented by brown forest soil. This
formation occurred in warmer conditions than those during
the formation of Priluki. Well-developed eluvial and illuvial
horizons.

dn + Eh (zv) — 1.20 — 1.40 m - eluvial horizon, which
is superimposed by a carbonate horizon of Priluki soil.
Therefore, on top of this material a boiling fragmentary
was present, whereas just above this horizon there were no
carbonates.

Iht — 1.40 — 1.80 m - uniformly coloured; bright, rusty-
brown with bluish-brown and orange-brown spots with films
of iron and manganese.

5-2 Archaeological assemblages of the
Palaeolithic site Malyj Rakovets IV

As mentioned above, eight cultural layers were recognized
at the site based on the geostratigraphic datum and technical-
typological studies: Neolithic-Bronze age (0), Upper
Palaeolithic (1), Middle Palaeolithic (1, 111, IV), Lower
Palaeolithic (V, VI, VII).

Level I (Upper Palaeolithic)

Most of the artefacts occur at depths of 0.30-0.50 m at the
top of the Vitachev horizon (vt). The obsidian industry (83%)
differs from the one in the previous level by the presence of
industry (complex A) and their opaque crust leaching with a
blue tint patina. In total 177 implements were found: debitage
— 150, tools — 27 (Fig. 11, 15, 16 <Color figure 4>, 17).

Its technological and typological characteristics allowed
us to distinguish this industry from the other ones at Malyj
Rakovets V. Complex B comprises blades (17%) and burins
(1.7%). The assemblage includes one backed bladelet made
on non-local obsidian.

Level Il (Middle Palaeolithic)

This cultural layer occur at depths of 1.40-1.20 m in
the south-eastern part of the excavation area, while in the
north-western part the majority of artefacts were recovered
at a depth of 1.00-1.20 m. The majority of artefacts were
recovered from the lower section of forest soil of Vitachev
age (vtbl).
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The assemblage of Layer Il comprises 4,210 finds:
debitage products - 3765/89%, tools - 236/5%, unidentifiable
- 209/4%. The following tool types were identified: side-
scrapers and knives - 67/28% (Figs. 12, 20), notches -
17/7%, retouched flakes - 34/14 %, and denticulates - 16/6
%, Levallois points - 4/1 %, blades retouched - 2/0 %, end-
scrapers - 8/3 %, burin - 1/0 %, blanks for tools - 4/1 %,
hammerstones — 28/ 3.51%, and anvils - 2/0 % (Figs. 12, 13,
19, 20, 23).

The primary raw materials for tools were the following:
obsidian (85,5%), quartzite (6%), slate (3%), and flint (1,5%).
Hammerstones were made of sandstone, quartzite and quartz
in the form of pebbles. Most of the tools were prepared on
flakes or blades. Their length varies between 3-10.8 cm, the
width is between 2.7-7.8 cm, and their thickness 0.7-4 cm.
Their average proportions are 6 x 4.4 mm, 8 cm. Generally
the retouch on tools is unifacial scalariform, to a lesser extent
pearl-like, step, and sub-parallel. The tools with retouch on
their dorsal side dominate (79,3%); ventral retouching seems
to be less important (18,9%).

From a typological point of view, retouched side-scrapers,
knives and denticulates are simple usually of convex,
concave, straight, or sinuous shape (Figs. 12, 20). The double
and multiple-side retouched tools are rare. Points are not
numerous but typical. They are represented by retouched
Levallois points and points on blades. Upper Palaeolithic
type tools are rare and atypical.

Malyj Rakovets IV, level Il is characterized by Mousterian
forms with prevailing simple side-scrapers and knives,
followed by denticulates and notches. The important
character of this industry can be seen in the Levallois points
with broad base, and in the bifacial and stepped retouched
knives and side-scrapers. This assemblage was attributed to
the typical Mousterian characterized by the domination of
simple scrapers and backed knives made on flakes.

Level 111 (Middle Palaeolithic)

Acrtefacts of this level were unearthed directly in the upper
part of Priluky soil (pl). Obsidian artefacts exhibit more
intensive weathering and rough patina. One of the artefacts
had leach residues of Priluky soil on its surface, with
hydroxides of iron and manganese.

The assemblage of this level consists of debitage products
(115 pieces) and tools (15 pieces). The method of debitage
is of the typical Middle Palaeolithic style in this region.
Artefacts contain Levallois products which comprises flakes
— 62, cores — 15, pieces — 25, small flakes or chips up to 2
cm - 13. Tools: denticulates - 3, side-scrapers — 2, retouched
flakes - 4, retouched flakes - 1, broken tools - 4, retoucher — 1
(Figs. 14, 21).

Although a relatively small collection, this industry has
been attributed to the Middle Palaeolithic assemblages with
Levallois technique.

Level IV (Middle Palaeolithic)

The finds were recovered from the middle part of the
Priluky soil and have stronger leaching than the cultural layer
E. The collection consists of 72 finds: debitage — 67, tools - 5.
Among the tools allocated andesite back knife and quartzite
Levallois flake with retouch.

Levels V, VI, VII (Lower Palaeolithic)

Artefacts were recorded within Zavdovka soil at different
levels. The obsidian artefacts have varying degrees of surface
preservation. These assemblages are rather small (V - 16 pcs,
VI - 6 pcs, VII - 9 pcs.) and do not represent homogeneous
typological groups (Fig. 22, <Color figure 5>).

Lower Palaeolithic assemblages are characterized by the
presence of tools on massive natural flakes with irregular
retouch. This time mostly black obsidian nodules of larger
dimensions were used. Some obsidian finds with highly
corroded surfaces represent the morphologically earlier
artefact types, like proto-Levallois and cubic cores. These are
assigned to the Acheulian period.

6. Conclusions

At present, the research we have undertaken at the
multi-layered Palaeolithic site of Malyj Rakovets 1V in
Transcarpathia has provided us with good-quality data that
inform and guide our interpretations.

According to the stratigraphic study, the site’s formation
can been traced from the Holocene to the Pleistocene based
on its sediments: hl, bg, vt, ud, pl, kd, dn, zv. The degree
of preservation of the archaeological material corresponds
to specified stratigraphy and enables us to trace cultural
adaptation of the Palaeolithic inhabitants of the Eastern
Carpathians during the Pleistocene.

The inhabitants of the site exploited the local obsidian
outcrops during the Pleistocene and early Holocene. The
Palaeolithic people visited these sources repeatedly to
acquire the material located near the modern village of Malyj
Rakovets close to the Velykyj Sholes volcanic ridge. The
surface collection of obsidian artefacts in the south-western
part of ridge (near the villages Malyj Rakovets, Velykyj
Rakovets and Rokosovo) confirm our assumptions.

During the Middle Palaeolithic period (cultural level 11),
the site was used most likely by hominids. We have found
individual obsidian knapping spots and as well as deposits
of other everyday activities on the excavated layer that was
associated with tuff breccia.



Geological, paleogeographical and further archaeological
studies in the Eastern Carpathian will allow us to reconstruct
in detail the natural and cultural landscape of volcanic areas
during the Palaeolithic.
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Chapter3

Studies of Lower Palaeolithic Sites in Medzhibozh

Abstract

Two localities are studied here; these are Medzhibozh
1 and Medzhibozh A. Two assemblages recovered at
Medzhibozh 1, so-called "the main" (which age is defined
as the beginning of Zavadovka episode, OIS 11) and "the
ancient” (minimum Lubny time, OIS 13-15). Artifacts
of younger assemblage are accompanied by abundant
paleontological remains. Holstein age of occupation is
unanimously confirmed by various biostratigraphic data.

No less than six distinct horizons of artifact occurrences,
sometimes accompanied by relatively infrequent fauna,
were shown in the lower section of profile of Medzhibozh
A locality. The culture-bearing horizons are provisionally
correlated with Zavadovka (OIS 11), Lubny (OIS 13-
15), Martonosha (OIS 17-19), and Shirokino (OIS 20-23)
stratigraphic horizons. The upper culture-bearing horizons
provide likely remains of hearths. By its parameters the first
culture-bearing horizon of Medzhibozh A resembles a living
floor.

All of materials of Medzhibozh 1 and Medzhibozh A from
archaeological point of view should most adequately be
defined as the industries of technological Mode 1 (Oldowan).
Even the youngest part of assemblages (about 400 Ka) are
characterized by the predomination of choppers, chopping-
tools, and retouched flakes or flakes were not numerous,
included fragments of knapped, broken and fragmented
pieces made on various raw materials.

The data obtained allow to revise and significantly
improve the existing reconstruction of natural and socio-
cultural circumstances of initial human dispersals at Eastern
Europe.

1. Introduction

The Lower Palaeolithic sites near the town of Medzhibozh,
in the Letichiv district of Khmelnitsky, western Ukraine,
represent a group of sites with multiple occupation layers
located on the left bank of Southern Bug River on its upper
flow. Two sites are known to date, Medzhibozh 1 and
Medzhibozh A, whose profiles comprises Lower and Middle
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Pleistocene deposits with faunal remains, stone tools, and
presumably traces of hearths.

According to the geophysical zoning, the location of these
sites is part of the western segment of the so-called Podholian
Bug River basin belonging to the Dniester-Dnieper steppe
province (Popov et al. 1968). The sites are situated on the
border between the Podholian and Dnieper elevations, but
also on the border between the Upper and Middle Bug basin
(Gozhik 1971). The Upper Bug plateau represents a major
watershed area of the Dniester, Dnieper and Southern Bug
basins. Apparently a relic structure of the main orographic
and river systems has survived here, while the hydrographic
system of the area did not undergo any radical restructuring
(Geologiya SSSR 1958).

The palaeontological site of Medzhibozh 1 near the
eponymous town has been well-known among geologists
and palaeontologists for approximately the last 100 years
(Laskarev 1914; Bondartschuk 1931; Gozhik 1969).
Emphasis was given on studying the flint industries,
interpretating and evaluating their importance for the home
Palaeolithic studies belongs to V.K. Piasetski. The first
published references to the discovery of lithic artifacts
associated with numerous palaeontological remains appeared
at the very beginning of this century (Piasetski 2001;
Rekovets 2001a; 2001b). These preliminary reports were
quite essential in raising awareness about the archaeological
sites of Medzhibozh 1 (Stepanchuk 2006; Mishra et al. 2007).
The archaeological character of the sites has been confirmed
by archaeological expeditions that have been undertaken
since 2008. Research at a new Medzhibozh A site started in
2011.

Systematic archaeological surveys in Medzhibozh started
in 2008 by the Medzhibozh Palaeolithic (since 2013 — Lower
Palaeolithic) expedition of the Institute of Archaeology of the
National Academy of Sciences of Ukraine (hereafter NASU-
director V.N.Stepanchuk) in close collaboration with the Kiev
National University of Taras Shevchenko (S.N. Ryzhov)
and the support of the State Historical and Cultural Reserve
“Mezhibizh” (O.G. Pogorilets).

These studies are conducted in collaboration with experts
in various disciplines of the Natural Sciences from different
institutes of NASU and Ukrainian universities.



Discovered between 2008-2013, the archaeological and
palaeontological finds from the sites Medzhibozh 1 and A are
stored at the Institute of Archaeology NASU, together with
lithic artifacts unearthed by V.K. Piasecki and L.l. Rekovets.
The main part of palaeontological collection discovered at
Medzhibozh 1 by L.I. Rekovets is kept at the Institute of
Zoology of NASU (Kiev).

The Medzhibozh projects were funded as part of the
state research programs 0105U001383 (2005-2009) and
0109U008921 (2010-2014) of the Stone Age department of
IA NASU, by the State Fund for Fundamental Researches,
Ukraine 0113U004362 (F53.5/005-2013). The Faculty of
History of the Kiev National University of Taras Shevchenko
provided the students that participated in the fieldwork.

This paper will provide a short history of research and
a brief summary of the main aspects of archaeological
research at Medzhibozh. Some of the research pertaining to
the archaeology of Medzhibozh has already been published
(Matviishina et al. 2010; 2013; Stepanchuk 2012; Stepanchuk
et al. 2010; 2012; 2013; Stepanchuk 2009).

2. History of research

The site of Medzhibozh 1 is located at a granite quarry
near the town of Medzhibozh on the left bank of Southern
Bug river (Figs. 1; 2). As mentioned previously, the site
was previously known to palaeontologists and geologists.
The geologist V.K. Piasetski was the first one to recognize
lithic artifacts there (Piasetski 1996; 2001). Geological and
palaeontological fieldwork was occasionally conducted here
since the beginning of the 20th century until very recently
(Piasetski 1996; 1997; 1998; 1999; 2000; 2001; Rekovets
2001a; 2001b; Rekovets et al. 2007),while systematic
archaeological investigation was started since 2008
(Stepanchuk 2009; Stepanchuk et al. 2010a; 2012a).

In a nutshell, the generalized outline of the Medzhibozh
profile (Rekovets et al. 2007) can be described as follows.
The profile consists of subaerial sequence constituted by
Upper Pleistocene loess and buried soils and twofold Middle
Pleistocene alluvial pack, covering in turn the basal Archean
granites (Fig. 2). This twofold alluvial pack of sediments
yields is rich in pollen, malacological, and micro- and
megafaunal remains. There are certain and rather important
differences in the content of palaeontological remains and
pollen samples originated from the sediments of so-called
First (the lowermost) and Second (the uppermost) alluvial
cycles of Medzhibozh, and also from the intermediate
stratum between the two.

Coming from biostratigraphical data after M. Komar, L.
Rekovets, and A Chepalyga, the lowermost alluvial cycle of
Medzhibozh is characterized by the predomination (up to
80%) of arboreal pollen, represented by numerous pine and
oak pollen followed by lime, hornbeam, elm, and hornbeam.
Exotic taxa are also represented and include walnut,

mulberry etc. Small and medium theriofauna is represented
by Rodentia (Marmota sp.; Trogontherium cuvieri;
Trogontherium cf. minus; Micromys sp.) and Arvicolidae
(Clethrionomys glareolus; Arvicola mosbachensis; Microtus
agrestis; Microtus nivaloides; Microtus arvalidens).
Megafauna species include Mammuthus cf. trogontherii
Pohlig, 1885; Dicerorhinus cf. kirchbergensis Jaeger, 1939;
Megaloceros sp.; Cervus cf. elaphus L. 1758; Cervus sp.;
Capreolus sp.; Sus cf. scrofa L.1758; Ursus cf. deningeri
Richenau, 1904; Canidae (1-2 sp.). The list of mollusks
comprises 49 species, predominantly of fresh-water origin
(Rekovets et al. 2007).

We should note here that according to the latest data
on medium and large mammal species at Medzhibozh 1
from Zavadovka deposits (OIS 11), besides the previously
identified Elephantidae, Stephanorhinus kirschbergensis,
Cervus elaphus, Sus scrofa, Ursus deningeri, Trogontherium
cuvieri, Lepus sp., remains of Dama clactoniana, Capreolus
sussenbornensis and Ursus thibetanus have also been
identified (data by A.-M. Moigne, faunal remains from the
2011 excavations).

All in all, it should be stressed that the available
geological and biostratigraphical data are in good accordance
and unanimously point to a likely Zavadovka = Likhvino
= Mindel-Riss = Holstein age of the lowermost alluvial
sediments in particular, as well as both alluvial cycles of
Medzhibozh in general.

The lowermost part of the profile contains lithic artifacts
which — according to L.I. Rekovets, (Rekovets et al. 2007)—
are associated with a thin horizon of tight marlacious clayey
sediments overlying granites and underlying above alluvial
sediments from the first alluvial cycle of Medzhibozh.
Keeping in mind clears the episode of climatic deterioration
between the first and second alluvial cycles, artifact-bearing
sediments were preliminarily assigned to the Holstein
episode, MIS 11 (Stepanchuk and Rekovets 2009). Recent
palaesoenvironmental reconstructions allow us to state that
during the First cycle of sedimentation Medzhibozh 1
experienced a warm and humid climate of temperate zone
(phase Reinsdorf, OIS 11) (Rekovets et al. 2013).

Archaeological findings from Medzhibozh 1 were quite
limited before 2008. Some likely artifacts were recovered
by V.K. Piasetski in 1950 but were lost long ago. Core-like
artifacts, sidescraper, flakes, mainly small, debris and isolated
knapped granite artifact (later redefined as sandstone) were
identified by V.K. Piasetski and L.I. Rekovets during the
1996-2006 excavations and then published (Piasetski 2001;
Rekovets 2001a; Rekovets et al. 2007). The re-examination
of collected lithics revealed a few flint pebble tools as well.

It is worth noting that artifacts, alongside with faunal
remains, were unearthed by V.K. Piasetski in sediments of
the 12th horizon of Zavadovka (Holstein) age (after this
author), represented by quartz light-grey, sometimes brightly
red, sands with isolated fragments of oolite limestone, small
eroded flint pebbles, and also big flat flint pebbles of “marine
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type of erosion”.

A pilot archaeological survey of Medzhibozh 1 in 2008
attested the presence of artifacts in the above mentioned
marlacious clayey sediments, but also in the lowermost part
of sandy sediments of the First alluvial cycle. Alongside
the lithics, culture-bearing sediments containing numerous
intensively fragmented faunal remains, sometimes with well-
recognizable cutmarks and one isolated case of a chopmark
(Fig. 3). There are also isolated bone flakes and possibly
retouched (?) pieces (Fig. 4: 4, 7).

An excavation area of ca. 23 square meters at Medzhibozh
1 was decided upon in 2009, but only about three square
meters of the sediments were undisturbed by earlier
fieldwork, while ca. 10 squares contained incompletely
investigated deposits from the lowermost part of the profile
(Stepanchuk et al. 2010). The profile was also studied by
palaeopedologists. Fragments of animal bones of Chosarian
faunal assemblage partly demonstrating presumably
anthropogenic damages, isolated flint pebbles and their
fragments, objects from other types of rocks, some of
which showing signs of intentional modification (such as
chopping on piece of dark gray granite), were recovered
from sediments of the Zavadovka horizon of stages zv1 and
zv3 (Zh.N. Matviishina and S.P. Karmazinenko (Matviishina
et al. 2013), or in 12th (V.K. Piasetski, 2001), or in 15th and
16th (A.L. Chepalyga see Rekovets et al. 2007) lithohorizons,
which are also referred to by the above mentioned authors to
belong to the Zavadovka period (Likhvin, Holstein, Mindel -
Riss).

The extensive studies of 2011 were conducted at
Medzhibozh 1, at the newly surveyed Medzhibozh A, located
downstream, and also at the left bank of the Southern Bug.
At Medzhibozh 1 for the first time areas without alluvial
sandy sediments were found, where several artifacts and
remains of likely hearth were identified. The stratigraphic
position of these finds is defined as the beginning of the
Zavadovka period (OIS 11), and presumably the Lubny
episode (OIS 13-15). The presence of two chronologically
different archaeological assemblages was for the first time
demonstrated for the site. Both unquestionable and likely
artifacts were also found at the new site of Medzhibozh A in
sediments, whose time of formation was previously referred
to the Zavadovka episode (OIS 11).

The 2012 fieldseason was conducted at Medzhibozh 1 and
Medzhibozh A. Additional palaeontological, archaeological
and archaeozoological evidence were obtained at
Medzhibozh 1 supporting the presence of two different
archaeological assemblages, that is of the so-called “main”
(whose age coincides with the beginning of the Zavadovka
episode (OIS 11) and the “ancient” one (possibly of Lubny
date).

According to our preliminary estimates, no less than
six distinct cultural layers, separated by sandy-gravel and
clayish layers without finds, were revealed in the lower
portion of profile of Medzhibozh A. Some levels contain

relatively few faunal remains, among which bovidae, horse,
deer, and wild boar. A preliminary assessment of the upper
limit of geological age of these finds is set to the Mindel-
Rissian time, ca. 380-420 kya. The lower limit on the basis of
stratigraphic and palaeopedologic data was attributed to the
Gunz-Mindel time, ca. 700 kya.

In 2013 the investigations continued at Medzhibozh A
at the 2012 excavation area. After its re-conservation, we
opened a trench into the body of terrace which allowed us to
obtain a more complete profile spanning from the Holocene
to probably the Shirokino stratigraphic horizon (ca. 1.2 Mya),
where overlaying layers with remains of marine Sarmatian
sediments were found. The uppermost cultural layer 1,
representing a living surface, was also studied. The age of
the layer after stratigraphic indication constitutes ca. 400 kya
and includes remains of one more likely hearth. Up to seven
distinct archaeological horizons have been identified in the
profile. Archaeological artifacts have been found in sediments
of Zavadka, Lubny, Martonosha, and Shirokino stratigraphic
horizons represented by sod-podzolic, meadow and marshy
soils, and by lacustrine-fluvial floodplain materials.

Materials of Medzhibozh 1 and Medzhibozh A from
archaeological point of view should most adequately be
defined as belonging to the industries of technological
Mode 1 (Oldowan). The further study of the Early and
Middle Pleistocene archaeological sites of Medzhibozh
will undoubtedly yield important new evidence and add
essentially to our knowledge of the most ancient pages of
prehistory of the country.

3. Medzhibozh 1

The site is situated approximately one kilometer west of
the town of Medzhibozh, Letichiv district of the Khmelnitsky
region, on the left bank of the Southern Bug river, on a sharp
turn of the river (coordinates: N 49° 35' 40”, E 27° 42' 23”)
(Fig. 1).

Several areas were studied in different years within the
wider area of site; these are: the Main excavation, Deer
excavation, the Northern and Southern trenches (Fig. 3). The
most important difference in the depositional sequence is the
dating revealed for the Main excavation and the Southern
trench. For this reason, their stratigraphic and spatial features
are described below separately. There are also meaningful
differences in the composition of the finds discovered.
Specifically, palacontological remains are almost completely
absent in the area of the Southern trench. Then, such common
regularities of lithic inventory as the presence of artifacts
with different degrees of preservation and their confinement
to sediments different in age, remain constant over all areas
of the site.

Standard methods of investigation of deposits in
accordance with lithological peculiarities were used
during the excavations and were accompanied by the
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denoting of finds within each square in a system of three-
dimensional coordinates. Photography and drawing were
also implemented in documentation, while separate features
were also recorded on video. Culture-bearing sediments were
sieved, but not entirely.

3-1 The Main excavation area: spatial and
stratigraphic features

Areas of sq. 11-16 cd and most of the line e, were
completely investigated earlier, as it turned out in the course
of studying the overlying sediments. Isolated small boulders
up to 25-35 cm, boulders and blocks of stone from 0.5 to
1.3 m in diameter were recovered from the floor surface
of a granite base (Fig. 4). Almost all boulders and blocks
have intensively smoothed surfaces. The surface of matrix
granite slab is sometimes dense, sometimes eroded. Between
individual boulders and stones there are cracks and areas
containing dense clay sediment in the form of lenses about
12 cm long. This sediment is composed by reddish greenish
brown clay and lies directly on the crust of weathering. Its
traced thickness varies between 1, 3, and 5 cm (in exceptional
cases up to 15cm).

The column of undisturbed sediments in the Main
excavation is composed of sediments of 13, 14, 15 and
16 lithohorizons (after A.L. Chepalyga [Rekovets et al.
2007]), lying on a granite shield (Figs. 4, 6). The following
stratigraphic levels were recognized:

0 Horizon 13a - alluvial loam. Painted red by
ferruginous;

0 Horizon 13b - the same sediment with a large inclusion
of carbonates, light gray in color;

0 Horizon 13c - light gray sediment, analogous to 13b,
but without carbonates;

0 Thin layer 13/14 - 3cm in thickness horizon with Mg
oxides;

0 Horizon 14 - layer of monotonous light colored
deposits with reddish stripes at the top;

0 Horizon 15a - intensively red colored horizon;
Horizon 15b — grey alluvial sand,

0 Horizon 15¢ — manganese (15c1) and ferruginized
(15c¢2) (earlier 15d) thin layers;

0 Horizon 16a - soft light gray alluvial sand with many
shells;

0 Horizon 16b - bottom layer, variously colored, in
varying extent saturated by clayey
inclusions. Clay thin layers more gravitate to granites.
The horizon fills all irregularities and depressions of
the surface. Includes small and tiny fragments of clay
sediment of intensively red-brown color. Malacofauna
is absent.

A dense manganese-rich sandy surface covered with

valves (Unio spp), often paired was uncovered in 2009 at the
base of horizon 15a. Likely surface -presumably representing
the bottom of a well-preserved ancient reservoir — was
also recorded in horizon 15c representing the manganese-
rich layer, only 1-2 cm in thickness. A similar horizon of
“dead mollusks” was also traced at the top of horizon 186,
in the form of a yellowish-reddish-brown medium-grained
sandy sediment. It should be emphasized that these surfaces
are rather extensive, and therefore may play a role of
microstratigraphic markers.

In 2013 the distribution of palaeontological remains
in sediment sequence appeared to be somewhat different.
Square 14f provides no faunal remains in the manganese
sediments of 15c¢ sub-horizon, even though large fragments
were recovered here in 2009. No traces of expressive horizon
of Unio spp. were traced in manganese-rich and dense
horizon 15c¢ in 2011, perhaps because it contains fewer
paired mollusks valves. Instead, another horizon from the so-
called “bottom of the reservoir” was recovered somewhat
below, on the contact zone between 15¢ and underlying 16a.
We cannot exclude the possibility, however, that it represents
the extension of the surface of “dead mollusks” unearthed
in 2009 in the uppermost part of 16th horizon. Suspected or
undoubted stone artifacts were recovered in small amounts
within the 16a and 16b horizons (Fig. 6). Some local
differences in the sedimentological sequence were noticed
in square 15f and studied in 2012, but also in the Deer
excavation area (Figs. 7, 8, 9).

Zh.N. Matviishina and S.P. Karmazinenko's interpretation
of the generalized stratigraphic sequence of the Main
excavation area of Medzhibozh 1 is presented in figure 10
(Matviishina et al. 2013).

3-2 Southern trench: spatial and stratigraphic
features

This area is located about 6-7 meters south of squares 14f
and 16f. At the moment of completion of the 2011 fieldseason
it appeared to be a trench about 5 m length, with a sediment
sequence of ca. 6 m in thickness at the deepest western sector
(Fig. 112).

Sediments contained no malacofauna, save for extra-
rare exceptions. It is even more unusual that sandy alluvial
deposits rich in malacofauna existed only three or four meters
northward. Mammalian fauna is also completely absent.
Both these observations indicate fundamentally different
conditions in the accumulation of deposits, apparently mostly
subaerial.

A new, unknown in the area of the Main excavation,
pack of sandy-clayey manganese and ferruginous sediments
has been recovered in the lower part of the sequence (Fig.
11: 2). Rather thick, sometimes tight, sometimes soft, the
manganese horizon is traced in this part of the profile. Only
the manganese sediments contain worked lithics in the lower



level; there are also some granite fragments, which could
also have been used by humans.

Two levels with artifact occurrence are clearly traced in
the profile. The first, so-called «upper level», comparable
with the main assemblage from the Main excavation area, is
traced on depths between -1240 and 1265 and recovered at
square 5f and close area of 5e. Remains of likely hearth in
square 5f are associated with this level. This latter feature,
discovered in the southern part of the square, at the moment
of recovery looked like part of an irregular circle ca. 50 cm
in diameter, with uneven boundaries. The unstudied segment
of the feature goes southwards into square 4f, whereas the
eastern part was partly destroyed during sediment analysis;
its northern border is well visible in plan. The spot consists of
laminated conglomerate of mainly dark and red-brown lenses
and streaks; its thickness is about 15 cm (Fig. 12: 1, 2). In the
eastern part about one half of the visible area is covered by
a lens of more light-colored —perhaps due to carbonization)
dense sediment—, while diffused dark-colored laminated
ashy (or manganese) streaks are traced beneath.

The second level with artifact occurrences is linked to the
lower part of the sequence, i.e. with various lithohorizons
close to the granite bottom, and is traced through practically
the entire area of the trench on the squares 5d-5f. The depth
of the finds varies between -1310 to -1350.

Zh.N. Matviishina and S.P. Karmazinenko's interpretation
of the generalized stratigraphic sequence of the southern
trench of Medzhibozh 1 is presented in figure 13 (Matviishina
et al. 2013).

3-3 Finds from undisturbed sediments

Description of the main categories of finds recovered at
different areas of the site is given below.
3-3-1 Faunal remains

85 bone fragments were recovered in sq. 13e, 25 in
sq. 14e, 69 sq. 15e (Figs. 14, 15). The bones are largely
mineralized, and differ little in their state of preservation.
The differences in appearance, however, are quite sharp:
some bones are colored in dark with manganese oxide; others
have yellow and brown spots of ferrugination, sometimes
zonally restricted and abruptly distinct from the general
gray background; another is generally dark, lustrous, and
complemented by rare brown, light pale, and even pink
fragments. There is no doubt that the different appearance of
bones is a result of their occurrence in different horizons of
sandy alluvial sediment, in varying extent colored by oxides
of manganese and iron. Described type of preservation
is common for bones recovered in 16a horizon, in no
dependence of area of site. It should be emphasized that
bones from 16b horizon are eroded and heavily rounded,
often covered with manganese incrustations.

The following patterns were observed in respect with
vertical and horizontal distribution: the most numerous finds

were recovered in sub-horizon 15b; finds of horizon 15 are
more than twice frequent than in horizon 16; finds of 15th
horizon are relatively evenly distributed throughout the area,
while the finds of 16th horizon seem spatially localized and
gravitate towards square 13e.

Patterns of vertical distribution of bone fragments
appeared to be somewhat different at other areas, however,
the preponderant gravitation to the horizon 16a is still the
same:

Fragments vary in size from 1-2 cm (though there are
smaller pieces) up to 14 cm. 1-4 cm fragments statistically
dominate. There is well-observed tendency of fragment
dimensions increasing from the uppermost to the lowermost
sub-horizons.

Several bones demonstrate various kinds of damage.
Fragments with traces of rodent and, probably, medium-
sized predator gnawing are of interest. The scarcity of pieces
showing dry cracks should also be noted. Samples with
weathered surface are rare as well. Some unusual findings
were three fragments with groups of short (up to few mm)
and thin parallel cuttings/ scratches (Fig. 16, Color figure 6),
which are probably the result of mechanical contact with a
sharp face of a natural object. These traces, however, may
also be results of multiple cuttings with the edge of a stone
tool. All these finds are associated with different subphases
of horizon 15 and were unearthed at square 15e.

Less questionable regarding their origin are the cutmarks
very similar to that — e.g. in materials of the Crimean Middle
Palaeolithic — routinely associated with dismembering
and butchering of hunted animals. Such objects are rather
numerous (more than 10) and are represented by splinters
with rarer isolated, double, or numerous thin cutmarks
varying in length from a few to 20 mm and located under
different angles to the long axis of bone (Fig. 17, Color figure
7). This group is complemented by pieces, whose damage is
also likely to have developed during the processing of animal
carcasses. Among these are bone fragments with signs of
striking by a blunt object; the bone flakes too are sometimes
very typical of that procedure (Fig. 18). One fragment with
chopmarks, that is a trace from the striking by a sharp object,
was recovered in 2008. According to the 2009 coordinates,
this find was unearthed in frames of sq.14e, on the level of
horizon 15, in sub-horizon 15b (Fig. 19). Some items no
longer seem to be waste due to haphazard breaking but a
product of intentional bone knapping (Fig. 20).

Therefore, certain part of the faunal assemblage provides
evidence of human activity, and this is equally evident in
both the 15th and 16th horizons.

According to Palaeontology experts, the physical
completeness of the faunal remains from Medzhibozh 1 is
unusual for palaeontological sites. Bones are intensively
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fragmented, and the notion was proposed that this is because
of human activity (Rekovets et al. 2007). It should be
admitted that the degree of fragmentation of Medzhibozh
1 bone assemblage finds direct analogies with materials of
other Ukrainian Upper and Middle Palaeolithic sites, known
to the author. The conclusion about the anthropogenic nature
of the faunal assemblage from Medzhibozh 1 was confirmed
by A.-M. Moigne, who worked on the 2011-2012 material.

Furthermore, some important additional evidence is
provided by statistical data on the type of breakages, which
are differentiated into those that would have occurred
at a time when a bone was still fresh (so-called “green”
breakages), and those that occurred when a bone had
significantly lost in organics (“dry” breakages).

As seen in the table above, half of 54 bones demonstrate
green breakages, while the second half portrays dry
breakages. Additionally, up to one fifth of the splinters with
dry breakages also have green breakages. This pattern was
also confirmed in other parts of the site.

It can be stated that the majority of bones were utilized
while they were fresh. Objectively, one can assume activity
of large predators, activity of humans, and to a lesser extent
the effect of natural factors. The “large predator” version,
however, cannot account for the aforementioned cutmarks,
chopmark, and flakes, and certainly not for the level of detail
in fragmenting faunal remains such as rhinoceros teeth;
none of the predators will dispose such energetically useless
animal parts.

The list of natural factors which can a priori result in
the intensive fragmentation of the faunal assemblage of
Medzhibozh 1 is not so long. In fact, there are only two
possibilities: either trampling or mechanical damage caused
by collision of bones and stones due to water flow. Fresh
bone breakages may appear in both cases, but due to their
frequency and intensity it is hardly possible. Moreover, the
position of the site in soft sediments next to the quite plain
river or lake would have prevented that. One more important
feature is worth mentioning: fragments of broken bones occur
in sandy alluvial deposits containing a significant number
of fragile shells, both complete and incomplete, sometimes
forming surfaces covered with paired valves of freshwater
mollusks. It is difficult to imagine remains of so drastically
different degrees of preservation occurring together!

In general, the peculiarities of the faunal assemblage
of Medzhibozh 1 can be explained in terms of influence
of a series of factors, but the human factor is definitely
predominant.

3-3-2 Stone finds

Sediments of the 15th and 16th lithohorizons lie on the
surface of Archean granites. The surface of granite base in
varying degrees is dotted by blocks, boulders and pebbles
with smoothed surfaces, ranging in size from 25 to 130

cm. Since the natural form is usually that of “a large stone
with smoothed and rounded surfaces”, special attention was
given during the excavation to abnormal pieces recovered in
intact position; these are irregularly shaped, small-sized, and
especially sharp-edged. Individual numbers were assigned to
these objects.

Patterns of distribution of individual stone finds within
the sediment sequence were analyzed, and the results are
presented in the tables below. Data on flint finds were also
included.

The following observations can be made: stone finds are
few in the uppermost sub-horizon of 15th horizon; the total
number of stone finds in horizon 15 is about a third more
than in horizon 16; finds of both horizons are distributed
throughout the investigated area uniformly.

Size of stone fragments range between 2 and 17 cm.
Fragments of 2-3 cm are statistically dominant. As for the
series of bones, there is a trend of size increase in fragments
from the uppermost to the lowermost sub-horizon.

Some stones exhibit better or worse expressed signs of
modifications. Recently we started distinguishing between
unquestionable artifacts, probable artifacts (arti VS geo), and
unquestionable natural pieces of stone (geofact). Individual
stones with signs of knapping as well as knapping debris
can be identified. Modified raw materials (mostly medium-
grained granites) are very specific and often do not allow
us to read easily and clearly the order of removals, their
direction, or number of flakes. However, some indirect clues
occurring in different combinations allow us to distinguish
between artifacts and geofacts; some of these clues are the
contours of negatives, the sharp ridges between neighboring
planes, the combination of intense rounded and not (or lesser)
rounded surfaces, serial repetition of “unnatural” forms of
boulders, reconstructed order of knapping, analogues of
striking platform, and ventral and dorsal surfaces.

Stone artifacts and intentionally modified stones were
found in lithohorizons 15 and 16 at areas studied during
2008-2009. However, there is a tendency of gravitation of
stone objects to the lowermost portion of profile, and this
coincides with greater frequency in larger size finds in these
sediments. Artifacts, probable artifacts, and geofacts were
recovered only in 16a and 16b horizons at areas studied in
2011-2012 (Fig. 9, 11-13).

The notion on the use of granite as a raw material for
stone tool manufacture in Medzhibozh 1 is not very common.
However, similar rocks were indeed exploited during the
Lower Palaeolithic, even though, whenever given the choice,
other materials were preferred. Sources reported granite
products, sometimes isolated, sometimes serial, in the Lower
Palaeolithic of Africa and Asia (Braun et al. 2008; Chauhan
2009; Howell and Clark 2004 (1964); Leakey 1994; Momin
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1995; Nelson 1993; Pappu 2001 etc.). These are also present
in some European pebble assemblages. During the Middle
Palaeolithic the exploitation of granite becomes rarer,
although still present in the European continent (e.g. Vaquero
et al. 2004).

We also conducted experiments on the manufacture of
choppers, chopping, and on bifaces made on medium-grained
granite of local origin. A boulder of the same material was
used as hammerstone. As it appeared, working with granite
does not require any special muscular efforts and making
a product of pre-planned shape requires the same skills
as working with isotropic rocks. That was to be expected,
however, we should note that granite is much less predictable
than isotropic rocks; the obtained products are coarse, and
any attempt in refinement is essentially impossible; the
contours of the removals are often hard to read, and the
waste is mainly shapeless fragments and debris. Among the
latter, nevertheless, there are some isolated pieces with flake
features. The final products, after close examination, allow
us to identify the intentionality of forms, restoring of scheme
of treatment and order of removals. The general conclusion
is that experimental products are principally similar to some
materials found on site during fieldwork.

Some of the Medzhibozh 1 stone artifacts include: a
chopper on a dark gray granite (Figs. 21, 22), an artifact
formally resembling an oval biface, but likely also a chopper
(Fig. 23), three flakes of similar light gray granite (Fig. 24:
3-5), and primary flakes of laminated siliceous rocks (Fig. 24:
1, 2). There are more examples of utilization of non-siliceous
rocks in the material recovered at Medzhibozh 1 during the
earlier years of investigation. It is worth mentioning the
presence of a quartzite flake discovered by L.I. Rekovets and
a sandstone flake published by V.K. Piasetski (2001).

Some other objects, mainly made of light gray granite,
could have been part of a number of possible artifacts. There
are the likely flake debris (Fig. 25: 1-3), individual pieces
with one and more negatives of knapping, and also the so-
called “dissected boulders”, which are mostly analogous to
choppers (Fig. 26).

Later it became clear that stone artifacts from different
lithological horizons have different preservation. Thus, the
preservation of artifacts and probable artifacts from the upper
part of sediments (16a) and their lower part (16b, close to
the granite bottom) is significantly different. Finds from the
“upper level” are in better state, less eroded and patinated,
not covered by manganese and iron oxides. Finds from the
lowermost sediments tend to exhibit all these features (Figs.
27, 28).

3-3-3 Flint finds

There are two types of preservation of flint artifacts. The
initially hypothetical distinction between the more recent
“main” assemblage and the more ancient one has been
confirmed by the difference in preservation of flint artifacts
from lithological horizons 16a and 16b. Horizon 16a is

associated with the Holstein time (Mindel-Riss; OIS 11),
and 16b horizon with the Lubny time (Mindel I-11 of Alpine
scheme; OIS 13-15) (Matviishina et al. 2013). The important
difference in age may explain the different preservation of
artifacts and accompanying fauna.

A fine-grained brown-greenish variety of flint (Fig. 29)
of likely local origin (Senkovskiy 1973) was used as the
main raw material for artifacts of the “main”, Holsteinian,
assemblage. Artifacts are relatively few, the total number of
flints of the “main” assemblage of Medzhibozh 1 recovered
in different parts of site constitutes up to 40 pieces. A typical
find of flint assemblage represents flakes and chips. Small
thin retouched flakes are common; there also are flakes,
fragments, and debris with retouch of utilization. No actual
cores, side-scrapers, or any pieces with convergent form
exist, and also there are no any signs of bifacial technique.
Fragmented tools on pebbles and small flint pebbles with
isolated scars are present (Figs. 30, 31, 32).

Instances of refitting are of particular interest. There is an
almost, but one small piece, complete, refitted elongate flat
pear-shaped flint pebble consisting of three fragments (Fig.
33). One of the pebble’s long edges shows one isolated and
three adjoining well-visible scars of knapping in alternate
manner (Fig. 34). After it was knapped, the pebble was
intentionally fragmented; the fragments’ sharp edges show
use-were that resemble retouching retouches of utilization.

The earlier flint assemblage, presumably of Lubny date
(OIS 13-15), has a few intensively rolled pieces of dark color
due to manganese and iron oxides. There are also finds less
smoothed with well-preserved surfaces. The total number
of flints of this assemblage amounts to 30 pieces. There are
pebble tools (micro-choppers and micro-chopping tools),
products of knapping and fragments of pebbles, as well as
small flakes. There are some tools as well, such as points, end
scraper-like forms, retouched flakes, but these are isolated
occurrences. In the more recent assemblage also there are
no cores, good flakes and tools on such flakes. There are no
signs of bifacial technique (Figs. 35: 1-6, and 36-40). Similar
technical and morphological parameters are typical for
products made of other types of raw materials. Mainly flint
and sometimes quartzite pebbles, and also rare fragments of
vein quartz, fragments of granite and other coarse-grained
rocks served as raw materials both for Lubny and Zavadovka
assemblages. The final products are also similar: these are
isolated pieces of raw materials with one or serial scars
(choppers and chopping tools), isolated flakes, fragments and
debris, sometimes with light secondary working.

4. Geomorphological reconstruction of
the site

In very general terms, one can assume the following. As
a result of the living activities of a group of early hominids,
artifacts accumulated throughout all excavated areas of



the site during the Lubny period. However, the conditions
were not conducive to the preservation of organic residues.
Particularly, sediments contained practically no bone,
mollusk shells or ostracods.

However, it cannot be excluded that no initial
accumulation took place during the Lubny period, but re-
deposition of artifacts and other remains, which are related
to the earlier period. It is important that the finds of the lower
level of the southern trench occur almost on the same depth
as finds from the horizon 16b at areas studied north of the
trench (-1320-1340).

During the early Zavadovka period (zvl; OIS 11) the
place was populated again and a new cycle of artifacts and
organic material accumulation took place. But this time there
is a facial divergence of areas after composition of surviving
remains. In the southern trench sediments of the Zavadovka
episode (OIS 11) contain lithic artifacts and likely remains
of hearth, but no bones, and virtually no mollusk shells.
Zavadovka sediments on other areas of the site include
artifacts and well-preserved bones alongside abundant
remains of freshwater mollusks, diverse fish fauna and
ostracods (P.F. Gozhik, L.I. Rekovets, N.I. Dykan and others,
pers.com. 2012: 2013). It is noteworthy, that artifacts of the
“main”, Holstein, assemblage from the mainly subaerial
deposits of the Southern trench lay hypsometrically 50-60 cm
higher than the finds in predominantly subaqueous alluvium
of the Main and Deer excavation areas (lithohorizons 15 and
16a).

These facts can be agreeing if we are to assume that at the
time of close or nearly simultaneous with the living activity
there was an episode of partial — involved not all inhabited
area — water erosion and accompanying re-deposition of
artifacts and faunal remains into alluvial sediments. At
the same time, this water erosion could be responsible for
redepositing Lubny alluvium with artifacts of an earlier
episode of occupation.

One can also suppose that a pond existed here before the
moment of accumulation of artifacts and megafauna of the
Holstein occupation episode. This reservoir had already
existed at the time of occupation, and living activity waste
accumulated at the bottom and moved a little afterward.

This version agrees with the following evidence, which
are: not rolled flints with light-lustered surface, similar or
identical state of preservation of flint artifacts in alluvium
and mainly subaerial deposits, presence of multiple levels of
bottom with finds of flint and fauna in alluvium, obviously
different taphonomy of organic residues, absence of signs
of intensive re-working of alluvial sediments. The presence
of two types of landscape (water reservoir and low bank)
at the time close to the accumulation of organic remains,
also may explain the recovery of bone fragments with signs
of desiccation and surface erosion in alluvium. These finds
indicate, at the very least, a relatively long exposure of
bone fragments, as well as fluctuations of the water level,
erosion of the low bank and subsequent re-deposition and

accumulation of remains in the coastal zone.

Therefore, the Holstein complex of Medzhibozh 1 likely
represents the remains of hominid occupation of low bank
area located right at the water. The nature of reservoir, which
could be either lake or river, remains unclear yet.

4. Medzhibozh A

Medzhibozh A is further away from the site of Medzhibozh
1, about 500 m as the crow flies from the town, and also
located on the left bank of the river (coordinates: N 49° 25'
48”7, E 27° 23' 08”) (Fig. 1, 41). The site was identified in
2011.

The first trench was dug on the left bank of the Southern
Bug, at the bottom of a fairly steep slope, ca. 30 m above
the flood plain; preliminary estimations show that there are
Middle Pleistocene deposits and artifacts. The sequence
is not more than 1.5 m. The first artifacts were found in
Pleistocene sediments just a few tens of centimeters over the
level of the modern water edge (Fig. 42).

A two-meter wide trench oriented perpendicularly to the
valley was started on the slope of the left bank of southern
Bug (Fig. 43) in 2012. It revealed some new artifact-bearing
horizons, sometimes accompanied by fauna, and also the
probable remains of hearth (Fig. 44, Color figure 8). Remains
of a similar nature were identified in 2013 as well (Fig. 45).

Observations regarding some archaeological aspects of the
site as well as some specific features of some of lithological
horizons are presented below.

A layer of light-yellow greenish alluvial sands with non-
fossilized shells and isolated bone fragments was recovered
at the bottom of the sequence. Its traced thickness is about 60
cm. A thin layer of fine white sand with fragments of granite
and isolated Sarmatian fossil shells lies above it. It is overlain
by an alluvial horizon with numerous granite fragments,
oolitic limestone, and fragments of sandstone and quartz
most likely. This ca. 25 cm thick conglomerate horizon is
overlain by a very dense manganic sand stratum, which is in
turn covered by ferriferous ocher-colored sandy loams and
light-colored silty sediment. Isolated artifacts and probable
artifacts were recovered in 2011 in the uppermost horizon of
conglomerate, in a dense layer of manganic sandy sediment,
and in ferriferous sandy loam.

Flint pebbles ranged in size between half-inch to 15-20 cm
are found in horizon of conglomerate (Fig. 46). There are also
some flakes here. As a rule, these flakes are primary, often
represented by small fragments, possibly of natural origin.
Pebble tools and flakes were recovered in this conglomerate
in 2012 as well. Flint is the predominant raw material; some
tools, however, are also made of quartzite. Among finds there
are the expressive chopper on quartzite pebble (Fig. 47),
several choppers on flat flint pebbles (Fig. 48) and a few flint
flakes and fragments of possibly intentionally broken flints
(Fig. 49).
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The conglomerate underlies a ca. two-meter thick pack of
striped ferriferous and ocher-colored sediments composed
by various lenses, bands and streaks. Usually black in color
flakes, resembling marine type preservation were discovered
in its lower third and also in the middle part in deposits
which possibly represent remains of buried soil. At least a
dozen finds are unquestionably artifacts (Figs. 50, 51).

The so-called horizon of the “hearth” (the first “fireplace
level” or the first horizon with finds) was found in the upper
part of banded sandy alluvium, associated with episode zv 1
(OIS 11). This ocher-colored thin layer cannot be traced in
the entire excavated area. Several spots that look like hearths
with ashy content were identified in the excavated area (Figs.
44, 45).

The color intensity of this thin layer is better seen in the
northern profile, while in the southern one it practically
disappears, probably due to water erosion. Artifacts on
small flint pebbles and flakes (Figs. 52, 53), as well as
numerous likely intentionally fragmented pieces of vein
quartz were recovered here. It should be emphasized that
at least one flake demonstrates explicit markings of fire
exposure. Isolated teeth and fragments of bones, mainly
destroyed ones, were recovered in close association. One
more supposed “hearth horizon”, similar by parameters, was
recognized below. Proving the use of controlled fire would
need substantial argumentation. The chemical composition of
the soil (abundance of Ca at low rates of Mn and Fe), and the
presence of likely burnt flints (Fig. 53: 20) give credibility to
the “fire” version for the origin of “hearth spots”. Recent data
of further geochemical studies conducted by Yu.M. Dmytruk
(pers.com. 2013) also support the “hearth” version.

According to preliminary data, at least six distinct artifact-
bearing horizons separated by sandy-gravel and clayish
layers without finds were identified in the lower part of the
Medzhibozh A sequence. Some horizons contain relatively
little fauna, among which the remains of bovidae (further
non-identifiable), horse, deer, and wild boar. The upper limit
of the geological age of the finds is tentatively estimated to
Mindel-Riss, not less than 380-420 Kya, while the lower
limit might be attributed to the Giinz-Mindel, about 700 Kya
ago.

Zh.N. Matviishina and S.P. Karmazinenko's (Matviishina
et al. 2013)version of interpretation of the 2012 stratigraphic
sequence of Medzhibozh A can be seen in figure 54 (Color
figure 9).

In 2013 we reopened the 2012 trench and a completely
new sequence of sediment was studied, covering the time
span between the Holocene and supposedly the Shirokino
episode (in absolute dates from the present time to about 1.2
Mya ago) and overlying marine Sarmatian sediments.

Only the upper cultural-bearing horizon was investigated,
which in all respects represents a so-called living surface. The
layer contained stone artifacts and objects, fragments of bone
and remains of hearths. Its date, according to stratigraphic,
palaeopedologic and preliminary biostratigraphic indications

is estimated to about 400 Kya.

Medzhibozh A culture-bearing horizon 1 industry is
represented by two main types of raw materials: flint and
quartz. These are complemented by a small number of
quartzite, sandstone, limestone, and granite finds.

4-1 Flint finds

The majority of flint finds are flat oval pebbles of the so-
called marine type of preservation. About 60 percent of these
pebbles have serial or isolated damages on their surfaces and
edges. Some of these damages are unquestionably man-made
and demonstrate signs of intentional knapping. In particular,
the isolated breakages at the edges of pebbles, provide no
indisputable signs of processing by humans. However,
keeping in mind the given geological context of these finds —
they all occur in soft sandy sediments of flood plain soil of
alluvial origin— there is no reason to suggest the cause of
these damages would be natural agents.

A statistically abnormal frequency of damaged pebbles
in the upper culture-bearing horizon of Medzhibozh A can
be regarded as additional argument. The quota of damaged
pebbles and morphology of damages make the materials of
the first cultural horizon of Medzhibozh A different from
the series of natural pebbles that are found, in particular, in
alluvial gravels of Dniester and Tisza rivers.

4-2 Quartz finds

The horizon contains a large number (70) of sharp-edged
fragments of quartz, whose dimension ranged between 5
to 50 mm. In the studied area these fragments sometimes
were concentrated in small clusters. Flint and quartz finds
were found at the same level, under the same stratigraphic
and spatial conditions, within the same archaeological
horizon. The degree of fragmentation of quartz from horizon
1 contrasts sharply to the corresponding indices for the
pieces of this kind of rock recovered in the lower layers
of the Medzhibozh A sequence, i.e. directly in the layer of
conglomerate. Quartz from the first culture-bearing horizon
of Medzhibozh A is comparatively much more crushed and
fragmented, and the preservation state of their surfaces and
edges is different from the quartz found in conglomerate,
the latter being more rounded and weathered. Therefore,
a combination of available evidence indicates a rather
intentional and preplanned fragmentation of quartz pieces.

Generally, the studied assemblages portray rather
simplified technological schemes. The main purpose of
processing lithic raw materials was to obtain an angled edge,
but not exclusively a flake or a sharp edge. It cannot be
excluded, that such archaism was determined (or significantly
intensified) by the micro-habitus of the major portion of
available raw materials. Transformed edges on small flint
pebbles or pieces of other raw materials were often obtained



by fragmentation, dissection or crushing on anvil with the
help of a heavy hammerstone. Direct knapping was used as
well.

Only in exceptional instances was a fragment of raw
materials knapped more regularly, and the resulting flakes
used afterwards. But this was only possible in the case of
flint; regular knapping of local vein quartz was not possible
due to the physical properties of this material. The techno-
typological features of the assemblage of the first culture-
bearing horizon of Medzhibozh A fit well with pebble
industries of Mode | common in the initial stages of human
culture.

Lower culture-bearing layers were not studied in
2013. Investigations were focused on the study of the
spatial features of the upper layer (living floor) and on
natural science aspects. In particular, geological and
palaeopedological descriptions of sediment sequence were
made, micromorphology, magnetic susceptibility, palynology,
malacofauna and microteriofauna samples were collected.
Palaeontological materials were processed. According to
current interpretations, artifacts and other archaeologically
meaningful remains were recovered in sediments of
Zavadovka (OIS 11), Lubny (OIS 13-15), Martonosha (OIS
17-19), and Shirokino (OIS 35-21) stratigraphic horizons
represented by sod-podzolic, meadow and marshy soils and
lacustrine-fluvial floodplain materials. The so-called “living
floors” dated to ca. 400 Kya were for the first time found in
Ukraine. New evidence for the use of fire during the Lower
Palaeolithic was discovered; these are currently the oldest
hearths known in Ukraine.

It should be emphasized that the site of Medzhibozh A is at
the very beginning of research and at this stage many aspects
are still unknown or poorly understood. Research regarding
the chronology, stratigraphy, planigraphy, taphonomy, and
many others has only begun. Even the number of identified
horizons with archaeological material might be reconsidered
in future.

5. Conclusions

Systematic archaeological surveys of the Lower
Palaeolithic sites of Medzhibozh are conducted by the
Palaeolithic expedition of the Institute of Archaeology
of the National Academy of Sciences of Ukraine in close
collaboration with the Kiev National University of Taras
Shevchenko, with the support of the State Historical and
Cultural Reserve “Mezhibizh”. The discovery of numerous
culture-bearing layers of the Middle and, presumably, Lower
Pleistocene age represents the main result of 2008, 2009,
2011-2013 fieldwork seasons.

Two archaeological assemblages are recognized in the
sequence of Medzhibozh 1, namely: the so-called “main”
(whose age is defined as the beginning of the Zavadovka
episode, OIS 11) and “the ancient” (minimum Lubny time,

OIS 13-15). The artifacts of the more recent assemblage
are accompanied by an abundance of palaeontological
remains. The Holstein age of the more recent occupation is
unanimously confirmed by various biostratigraphic data.

No less than six distinct horizons of artifact occurrences,
sometimes accompanied by relatively infrequent fauna
were shown in the lower section of the Medzhibozh A
profile. Geological, palacopedological, and preliminary
biostratigrafic data suggest a correlation of the upper
horizons with Mindel-Riss. The subsequent culture-bearing
horizons are provisionally correlated with the Lubny (OIS
13-15), Martonosha (OIS 17-19), and Shirokino (OIS 35-21)
stratigraphic horizons. The upper culture-bearing horizons
provide in all likelihood remains of hearths. By its parameters
the first culture-bearing horizon of Medzhibozh A resembles
a living floor.

The stone tools of all —without exceptions— cultural
horizons and assemblages of Medzhibozh 1 and Medzhibozh
A from archaeological point of view should most adequately
be defined as belonging to the industries of technological
Mode 1 (Oldowan). Even the most recent assemblages,
despite of a relatively late age (approximately 400 Kya)
are characterized by the predomination of choppers,
chopping-tools, with only a few isolated retouched flakes,
not many flakes, and also fragments of knapped, broken
and fragmented pieces of various raw materials showing a
minimum of secondary working. The assemblages contain
no good examples of core knapping, as well as almost no
morphologically stable shaping of flake tools and no signs of
bifacial technology. Perhaps the reason for this technological
archaism can be to some extent explained by the peculiarities
of the available raw materials.

Research at the Medzhibozh sites is directly relevant to
the study and reconstruction of ancient migration paths in
North-Western Eurasia, and especially its Eastern European
region. The data obtained allow us to revise and significantly
improve the existing reconstruction of natural and socio-
cultural circumstances of the initial human dispersals in
Eastern Europe.
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Beseoenue

MexayHapoOaHbIi HAYYHO-UCCIE0BATEIbCKUI MPOCKT
"IlosiBJIeHME U paccejieHue TOMUHUI HA TEPPUTOPUHA
3anagHoi YKpauHbl B HUKHEM U CpeHeM IJieicroneHe"

1. MeXKAYHApPOAHBIH HAYYHO-
HCCHEeAOBATEJNbCKHUH NMPOEKT
COTPYIHHYECTBA

Lentp mo m3yyeHno oOcuanaHa U KaMEHHBIX OpYAHit
(IMOKO-COLS) npu yauBepcutere Meitnzn (Anonus) Obi1
ocHoBaH B ampene 2001 roma. DTo yHUKaIbHBEII Hay4YHO-
HCCIIEe0BATENbCKUH LEHTP, KOTOPBIH aeT BO3MOXXHOCTh
3aHMUMaThCS HEMOCPEICTBEHHO UCCIEJOBAHUAMU
Pa3JIMYHBIX ACIEKTOB M3y4YEHUs] OOCHAMAHA C TOYKH 3pPEHHS
€CTECTBEHHBIX U COIL[HAJIbHBIX HayK.

B anpene 2010 rona, nnsg gajnbHeHIIero moBbILIEHUS
ypoBus uccienopaHuii. LleHTp Obln peopraHuszoBaH
U BKIIOYEH B CETh MEXJIYHAapOJHOr0 HAay4HO-
HCCIIEA0BATENBCKOTO COTPYJHUYECTBA B KaYECTBE OJJHOTO U3
HWHCTHTYTOB, BXOAAMMX B OpraHu3aluio 1o cTpareruueckon
KOOPIMHALlMKM MCCIENOBAHUN M MHTEJIEKTYallbHOU
COOCTBEHHOCTH U yHUBEpCUTETE MdHI3H.

B 2012 r. Llentp no usydeHuto oOCUAMAaHA M KAMEHHBIX
opynuil B pamMkax MeXAyHapoJIHOTo CUMIO3HyMa
"KaMeHHBIE CBIpbEBBIC PECYpPChI, DKCILUIyaTallus |
oOpalieHne B NPEUCTOPUH : CPABHUTEJIbHBIH aHAIU3 B
pa3IMyHBIX Majeodkonoruyeckux odcraHopkax" (Yamada
and Ono 2014) mocetunu uccienoBaren u3 YkpauHel. Bo
BpeMsl CUMIO3MyMa ObUIM 00CYX/I€HbI U HAMEUECHbI ILIaHbI
JlaJIbHEHIIEro COTpyAHNYECTBA.

B 2013 rony ¢ nenpio MexXIyHapOJHOTO COTPYAHUYECTBA
OBbLIM MOANMHMCAHbI COMVIAIECHUS C BEYIIMMH OPraHU3alUsIMU
apXeoJOTMYECKUX HCCleOBaHUI B YKpauHe: kadenpa
apXeoJIOTHH M My3eeBesieHns1 HannoHnansHOro yHuBepcuTeTa
umenn Tapaca Illepuenka (KueB) u MHCcTHTYT apxeonorun
HanuonanbsHoOlM akaeMun HayK YKpauHbI.

bnarogapsa mopapepxke «MeXAyHapoaZHOTO
HCCIIEIOBATENbCKOTO NPOEKTA O COTPYIAHHYECTBY",
npennoxeHHod Opranuzanueid Mo cTpareruuyeckoi
KOOPJMHAIIMM MCCIIEOBAHUN M 3alUThl MHTEIUICKTYaIbHOU
COOCTBEHHOCTH NpU YHUBepcuTeTe Moiia3u, Oblia co3naHa
reoapxeosioruyeckas uccieaoBaTeIbeKas Ipynmna, Kotopas ¢

Macariomu SImana

3 1o 26 aBrycra npoBoJHiIa SKCIECAUIMOHHbBIE UCCIICIOBAHUS
Ha TEPPUTOPUH YKpauHbI.

IIpennaraemplii cCOOPHUK cTaTel COAEPKUT PE3yJIbTATHI
NpeJecTBYOIUX, & TAKXKe HOBBIX COBMECTHBIX
9KCIIEJUIIMOHHBIX HCCIICIOBAHUH.

2. PeruonaabHoe pa3HooOpa3mue:
BO3BBINIEHHOCTH, TOPHI, YIIeJdbe H
PaBHHHBI

Knumar 3anagHolt YkpauHbl MOXKHO OXapaKT€pHU30BaTh
KaK yMEpEHHO TeIlIbli. MakcumarbHasl KONUIeCTBO 0CaIKOB
B BHJE JOX/IA BBIIAJAeT B TEIJIO€ BpeMs roga (MIOib U
aBrycT). MakcuMaibHbIM CHEXHBIH 1mokpoB - 20-30 cM B rox,
(buKcupyercs B HENOCpeCTBeHHOI Omm3octy ot Kapnar.

3amagHas YKpaumHA COCTOHUT U3 PA3JIUUYHBIX
tTonorpaguyeckux peruoHoB: Kaprarckue ropHbie paiioHbI
Ha 3anaje u Pycckast paBHHHA Ha BOCTOKE. 3ana HbIA peruoH
yacTU4YHO BXoauT B LlenTpansayio EBpony (3akapmarse),
OCTaJIbHAsl TEPPUTOPHUS SABISAETCA 4acTbl0 BocTrounoi
EBpomnbl. OTH nBa XapaKTepHBIX paliOHA pa3AeisioTCs
pedHoi nonuHol /lHectpa , yTO, B CBOIO O4YEpPEb, IPUBOIUT
K CIIO)KHOU M TUBEpCUDUIUPOBAHHON CMECH OMOTHYECKHUX
PECYpCOB B CBSI3U C PacuwICHEHHOCTBIO penbeda. OueBHIHO,
9TO SIBISUIOCH 0a30BOM MPUYMHON AJIST AKTUBHOTO OCBOCHUS
TEePPUTOPHUH NMEPBOOBITHEIM HacesneHueM. OOmacTp xe
Pycckoif paBHUHBI COCTOUT M3 "THNMEP30HAIBHEIX" U C
TeHACHIMEeH K YMEHBIICHHUIO pa3HOooOpa3us MpUPOTHBIX
pecypcoB (Soffer 1989; 1994) u neccoBBIX OTIIOKEHHIA.

3. Korna nosiBuiMch nepBbie TOMUHHABI
B 3TOM peruone?

[IneficTorieHOBBIE OTIAOKEHHS HAACKHO narupyrorcs 1,0-
1,8 MuIH JeT Hazal, 3a UCKIIOUYEHUEM HECKOIBKUX CTOSHOK.
IosiBieHue mepBBIX TOMUHUA B EBpasuun 3aduKkcupoBaHO
Ha crostHke J[MaHmCH, KOTOpas pacrnojoxxeHHa Ha KaBkaze
- B PecniyOnuke I'py3usi, mpumepHO B 85 KM Oro-3anajHee
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Tounucu. OGHapyKeHHbIE OCTAHKU TOMUHUJ U KaMEHHbBIC
apredakTsl gaTupyoTcs B pamakax 1.7-1.8 miaH, met
Hazaa. KpaHuonoruueckuid aHaiau3 MO3BOJSET YTBEPKAATh
MIPUHAAIEKHOCTh HEKOTOPBIX TOMUHU K HOMO ergaster win
Homo erectus. Kamennsle opynusi posIBISAIOT CXOICTBO C
HaliieHHbIMH apTedaktamu u3 yuienbe Onnysail B Adpuke
(Mgeladze et al. 2011).

HoBsle ciaenpl TOMUHHA OBLIM HAalJIEHBl Ha CTOSHKE
Koponeso (3akapmnatse), B cioe VIII, pacnonokeHHOM moa
majeoMarHuTHo# rpanuneii bpronec - Marysma (0,775
MiH). ChIpbeM ISl U3TOTOBJICHUS OPYJUH B HIDKHEIIAJIEOI-
UTHYECKOW MHIAYCTPHUH CIYXHUJ aHAe3uT. Hykneycsl,
OTIIEIbl, OCKOJIKH, Yommepsl U "nporodudace”" 3Toi
KaMEHHON MHIYCTPHHU COOTBETCTBYIOT TEXHOJOTHYECKOU
mozend I (onxyBaiickoif).

KamenHble apTedakTsl CpelHEro majleosuTta Oblan
HaligeHnsl B cinoe V, Va u Vb (OIS 7). [losBneHue
JIeBajya3CcKoil TEXHOJOTUH CBSI3aHHO CO cioeM Vb
(I'magunus 1 Cutnusslit 1990).

CTOsiHKa HIKHETO NajeoauTa MemxuOoX pacioiokeHa
B Oacceiine peuku FOxHbIit byr Ha BocTouHO-eBpomneiickon
4acTH YKpauHBI, OHA SIBISETCS CAMHCTBEHHOW CTOSHKOMN
CpelHEero IUICHCTOLICHA U3BeCTHOU B Ykpaune. [lonoxeHnue
KaMEHHBIX apTe(akToB U (payHHUCTHYECKHX HAXOIOK
CONpPOBOXAAaNoCh OoraTeiM HabopoM OuocTpaTtu -
rpaduuecKux TaHHBIX.

Kamennbie konnekuuu Meqxuboxa COOTHOCATCS €
TEXHOJIOTHYEeCKON Mozensio | (onmmyBaiickast miIn rajmedHas
HHYCTpPHS), COOTBETCTBEHHO, CTOSTHKA Memxnbox obnaaer
OTPOMHBIM HOTEHLUAIOM JJIS JAIbHEHITNX HCCICAOBaHUN
10 U3YYIECHHUIO PAHHUX JTAIOB MOSBICHUS TOMUHH]] HA BOCTOK
ot Kapnarckoif; Iyru B KOHIIE HIDKHETO M B Ha4ajle CPeTHETO
mwietictornena, ot 0,7 mo 0,4 mnu et nazan (Rekovetz et al
2007; Crenmanuyk 2009 ; Crenanuyk 2012; CrenaHuyk u 1p.
2012).

HuwxHenaneonuTuiyeckue KOMIUIEKCHI MHOTOIOCONHOM
crossakn Manbiii PakoBern IV (3akapmarbe) matupyrorcs
3aBalOBCKUM Te0CTpaTUrpaduIecKuM 3MHU3010M, KOTOPHIH
SIBJSIETCS] MECTHBIM aHAJIOT'OM MEKJIEIHUKOBBS [ ONBIITEHH B
Lentpansnoit EBporne ( Peoxos u mp. 2003).

4. Korpa HauaJjcs 3ran NnmepBOHAYAJIbHOI'0
3aceJIeHud TOMMHHIAMU 3TOIro pernona?

CymecTByeT MHOTO CTOSIHOK CpPEJHEro malieojuTa
B nonune J{nectpa. Crossnka MomnonoBa I packpeiBaer
XapaKTepHYIO CTPYKTypY Kuuima 8M (5x8M) 13 MaMOHTOBOM
W CIOHOBOH KOCTH C HECKOJBKHUMH KocTpumamu. B 11-m
ciaoe MonoznoBa V Obul 3aMKCUPOBAH y4acTOK KOTOPBIN
HMeJl OTpaHUYeHUS B BHIE KPYHNHBIX KOCTEH MaMOHTa U
HOocopora. OTo IepBoe >KUIIHUIIEe TOMUHN] B JlonuHe JIHecTpa.
Kamennsle nanyctpun Momnonosa I u V xapakrepusyrores
HaJIU4YUEM JIeBAJUIYa3CKUX M MIaCTHUHYATHIX METOAOB
pacmerienus (bopuckoBckuit 1984).

5. UccaengoBanus odocuauaHa.

B 2013 roagy Obliim mpoBeJCHB NMOJEBHIE
MHHEPAJIOTHYECKHE U MEeTPOJIOTHIECKHE MCCIIeTOBAHMS.
OCHOBHBIEC yCHJHS B HayYHBIX HCCIETOBAHHIX
ObIM cHOKCUPOBAHBI HAa M3YUEHUH OOCHIMAaHOBBEIX
MECTOpPOXJAEHUNH B HeoreHoBoi 30He Kapmarckoi
ByJIKaHHYeCKoil obmactu. O6cunnan 3TOro pailoHa nMeer
YHHUKaJIbHBIH IETPONIOrHYecKue 0COOCHHOCTH Onaroaaps
MPUCYTCTBUIO TaOOpOUAHBIX KCEHONUTOB. ITomHBIH
COCTOB HOPOJABI UMEET COBEPUICHHO CIeHUPUUECKYIO
XapaKTEepPUCTUKY, KOTOpast B JaJbHEHIIEM JOMyCcKaeT
BO3MOXHOCTb OIIPEJeICHUS KOPEHHBIX MECTOPOXKICHUN
obcunuaHa. SIBHasg 3aMHTEPECOBAHHOCTh B TaKHUX
ucciieopaHusAX obecrneynBaeT BHICOKHH MOTEHIHA
IJIsl COUMOKYJIbTYPHOH PEKOHCTPYKLUHMU U U3yUECHHS
B3aUMOICHCTBYS YEJIOBEKA U OKPY’KarolLlei Cpesibl.

Kapnarckue ncrtounuku odcuanana ObUIM HaiilleHbl Ha
teputoppun CnoBakuu (Hwxauit 3emnnun), Benrpuu
(Tokaiickue ropbl) 1 Ykpaunsl (Bocrtounsie Kapnarsr).
[Monesrie paboTsl B paiione cen PokocoBo m Manbrit
PakoBel nokasanu HENpepbIBHOE UCIIOIb30BaHHE MECTHBIX
00CHIMaHOBBIX UCTOYHUKOB Ha 3TOH TEPPUTOPUH B TECUEHHU
JUIUTENIbHOTO BPEMEHHU - HUXKHUM, CpeJHUH U BEepXHUHU
nasieonut. KaMeHHble apTedakTsl U reogornyeckue oopasisl
u3 Manoro Pakosena IV yka3plBaloT Ha BO3MOXXHOCTH
UCIIOJIb30BAaHUS U TPAHCIOPTUPOBKH OOCHIMAHA M3 THX
BBIXOZIOB Ha JIPYTUX MECTOHAXOKACHUAX 3anajHoi YKpauHbl
(Rosania et al. 2008; Ryzhov 1998, 1999, 2003; Ryzhov et al.
2005).

Bunaronaps ucciaenoBaHusM oGcuaMaHa, MOSBISIOTCS
MEePCHEeKTUBBl M3y4YaTh pa3iIM4YHble PErHOHaJbHBIC
0COOEHHOCTH 3aCeNICHUs TEPPUTOPHU M TPAHCHOPTUPOBKU
CBIPBS HA JJAJICKHE PACCTOSHHS B KOHTEKCTE B3aUMOJCHCTBHS
YeJI0BEKa U OKPYIKAIOIEH Cpebl.

Mpl BBIpakxaeM MCKpEHHIOIO 0JarofapHOCTh 3a
HEOLICHUMYI0 NOMOIb U LIEHHBIE COBETHI Ipodeccopy
Axupe Ono (mupekrtop LleHnTpa mo uzyuenuro odcuanaHa u
KaMEHHBIX Opyauii npu YHuBepcutere Moitnsu, Anonus),
Ky3pmun fpocnas BeeBonogosuu (Jokrop reorpaduueckux
HayK. MHCTUTYT reonoruu u munepanorun Cubupckoro
otaenenus Poccuiickoit Akagemuu Hayk, HoBocubupck,
Poccus), maructpy IlaBny JleBuyky (MHCTUTYT apXxeonaoruu
HauwmonanbHas akagemus Hayk, YkpauHa) u Jlunuan
Horunama (Yausepcuretr MakMactep, Kanana).
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lhasal

IpeaBapurejibHOE Co001IeHUE O eTporpaduu
oO0cuauana u3 3akapnarbs (YkpanHa)

Pe3iome

B nanHnoii paboTe npuBOAATCS aHHbBIC MTOJIEBBIX PadOT,
MHUHEPAJIOrK 1 00IIero XMMHYECKOro cocraBa odcuanaHa
13 HEOTeHOBOI BynkaHuueckoi obmactu Kapmarckux
rop. O6nacte paboT BkJIIOUYaeT B ceOs 3akaprnarbe
(3akapnarckas obmacts) Ha YkpamHe. Maduueckuit
KCEHOJIUT, COCTOAIMN M3 miaruokinasa, ampudona u
OJIMBMHA, HailJleH B oOCHMaHe B JaHHOM paioHe. AHaIU3
C MOMOIIBIO IHEPro-pacCcerBaOIIeH CIEKTPOCKONHHU
CKaHUPYIOIIEro 3JIeKTpoHHOTO Mukpockona (COM-3PC)
II0Ka3aJl, YTO OJMBUH UMEET BBICOKOE COJCP)KaHUE MarHus.
Conepxanue ¢popcrepura (Mg,Si0,) mensercs ot 77%
10 80%. XuMHuuecKHuil cocTaB IIarnokias3a JOCTATOYHO
MOCTOSIHEH, U OTJIMYAETCsl BBICOKUM COJCP)KaHUEM KalbIIHs.
Conepxanne anopruta (CaAl,Si,Og) BapbupyeT oT 89%
10 94%. Ampubon onpenenen kak yepmakut (cMm. Leak et
al. 1997). Ha ocHOBaHMHU JaHHBIX IO cocTaBy aMm(puboma u
IUTArMOKJIa3a AaBJICHUE U TeMIlepaTypa Uil MapuuecKoro
KCEHOJIUTA ompezeseHsl kak 4.5-7.9 xunobap u 1185-1358°
C coorBercTBeHHO. [Toy4yeHHbIe TaHHBIE YKa3bIBAalOT HA TO,
YTO JIaHHBII MUHEPAJIBHBIA arperar He CBA3aH I'€HETHYECKU
C PHOJIMTOBOM MarMoi, OT KOTOPOil NPOUCXOIUT 0OCUANaH,
U MOXET pPaccMaTpUBAThCS KaK 3K30THUECKHUH KCEHOJHUT
n3 rabOpoOUAHBIX OPOJ HHXKHEH 4acTH 36MHOH KOPBI
Kapnarckoit Bynkanndeckoid nyru. Haxonka mapudeckoro
KCEHOJINTA TIOMOXKET B 3YUYEHUH NPOUCXOXKAECHHS 0OCHIuaHa
B JIAHHOM paliOHe, M TAKXe SBIACTCS KIIOYOM B OHUMAHUU
TEKTOHHUYECKOH M 3BOoNONMOHHON ncTopun Kapmarckoit
BYJIKAHUYECKOH JyTH.

1 IenTp usyuenus oOcuanaHa U KAMEHHBIX OpYyIUi, YHUBEPCUTET
Meiinsu, laitmon, HaraBa-4o, IIpedexrypa Harano, Sinonus

2 llenTp usy4eHus oOCHIHaHA U KAMEHHBIX TEXHOJIOTHI, YHUBEPCHUTET
Meiinzu, Kanna Cypyranaii, Tokno, SInonus

3 HaumonansHelil yHuBepcuteT uMenu. Tapaca IlleBuenko, kadenpa
apXxeoJloruu U My3eeBelieHus, Biagumupckas yi. 64, Kues, Ykpauna

4  UWucruryt apxeonoruu, HanpoHnanbHas akajieMus HayK YKpauHbl,
npoct. ['epoeB Cranunrpana 12, Kues, Ykpanna

ﬁomnMHuy Cyj:[al, Macatriomm }IMazLa2

v 3 4
Cepreit PerxoB”, Bagum CrenmaH4yk

1. BBeaenune

Kapnarckas ropHas crpaHa B Ipejaeinax YKpauHbI
HaXOJUTCsI HA CEBEPO-BOCTOKE AJIBIIMHCKOrO TOPHOTO Mosica
(Rosenbaum and Lister 2002; Schmid 2004; Schmid et
al. 2008) (Puc. la). CyOaykuus EBpormelickoil mauTsl MO
[TanHOHCKYIO TUIMTY copmupoBana Kapnarckywo ayry n
[Nannonckuit 6acceitn B me3o3oe (Mason et al. 1998; Seghedi
et al. 2004; Pecskay et al. 2006, 2009; Rasser and Harzhauser
2008). KapmaTckue ropsl B IIEJIOM COCTOSAT M3 MOJIACCOBBIX
n (GIUIIEBBIX 0CANKOB. OTH KOMIOHEHTHI ABISIOTCS
SKBHUBaJIEHTaMH aKKPEIMOHHOI0 KOMIIJIEKCa, KOTOPbIH
dbopmupoBacs B pesyibrare cyonykuuu EBpomneiickoit
wnthl (Foldvary 1988).

Kapnarckas BynkaHudeckas Iyra pacHnojoXeHa Mexay
[ManHOHCKMM OacceitHoM u Kaprnarckoit ropHoi#t ctpaHoil u
XapaKTepu3yeTcs NPUCYTCTBHEM HEOTCHOBBIX M3BECTKOBO-
LIEJIOYHBIX MMOPOA aHJe3UT—pHoIUTOBOrO cocrtasa (Pecskay
et al. 2009; Lexa 2010). [TanHOHCKHI OaccelH sBIseTCS
3alyroBeIM 00pa3oBaHHEM, KOTOpoe cpopMHUPOBAIOCH B
pe3ysbTaTe anBeJIMHIA BEpXHEH MaHTHUH U3-3a CYOIyKLUH
EBpomneiickoii miutsl (Konecuy et al. 2002). OcHoBHas
4acTh OacceliHa CI0XKeHa BYJIKAHOKIACTHYECKUMHU OCaJAKaMU
(Foldvary 1988; Oszczypko 2004).

Pecskay et al. (2000) ykazanu, uro Kapnarckas
BYyJIKAHWUYECKasi yra B 3akapnarbe (3akaprarckas o0JacTb)
JENUTCS. Ha TpU paiioHa: 1) BHEWIHss ayra; 2) BHYTPEHHSS
nyra; 3) nepexonueiii paiton (Puc. 1b). BHemnuss nyra
COCTOUT U3 IIeNHU BYJIKaHHYECKHX rop. Bospact mopon,
MOJTyYeHHBIN KaJHii-aproHOBBIM METOZOM, cocTaBisieT 13.4—
9.1 MUUTHOHOB JIeT Ha3aj (MIIH. JL.H.).

B aBrycte 2013 1. MBI MPOBENH TE€OJOTHUYECKYIO U
apXEOoJIOTHYECKYI0 Pa3BelKy C IIEJbI0 TOMCKAa UCTOYHHKOB
obcunuana B ToncToii-TynoHcKoM BYJIKaHHYECKOM MacCHUBE
(Pecskay et al. 2000). Dta ropa sIBIsieTCsS 4aCThIO BHEIIHEH
JIYTH U paclojioKeHa K B CeBepo-3amany oT ropoja Xycra
(Puc. 1b). Bospact 10.6 £ 0.5 mun. 1.H. (Pecskay et al. 2000)
MOJIy4eH KaJMi-aprOHOBBIM METOJOM JUIsl IUPOKCEHa M3



JALMTOBON MOPOJIBI 3TOT0 MACCHBA.

IIpenpiaynine ucciegoBaHue BBISIBUIIM CKOIJICHHUE
HCTOYHUKOB 0OCHIMaHa B 3TOM T'OpPHOM pailioHe (CM.,
Hanpumep: Rosania et al. 2008). OGcunuan UCIOIB30BAIICS
KaK ChIpbE JUIS U3TOTOBJIEHMS KAaMEHHBIX OpYIHH B
HenrpansHoit EBponie u CpenuzeMHOMOpBE (CM., HAPUMEDP:
Yamada 2012, 2013). Kpome 3Tor0, mpencTaBisieTcs, 4YTo
HUXKHE-, CPeJIHe- U BEPXHENaJCOIUTHIECKHE KOMIJIEKCHI
cTostHOK Mainoro PakoBena u PokocoBO TeCHO CBsi3aHBI CO
CKOIUICHHEM OOCHANAHOBBIX UCTOYHHUKOB (cM. [magumus u
Curnueerit 1990; Sitlivyi and Ryzhov 1992; Ryzhov et al.
2005; PeokoB u ap. 2009; Stepanchuk et al. 2010; Ryzhov
2012).

Taxum o06pa3om, reosoruyeckas XxapakKTepUCTHKa
HCTOYHHMKA 0OCHIMaHa B 3TOM IOPHOM pallOHE HMeerT
B)XKHOE 3HAYCHUE JUIA ONPEJIENICHUS] MECTa IIPOUCXOXKICHUS
KaMEHHOTO ChIPbS, HCIOJIB30BABLIETOCS JUIsl U3TOTOBICHHUS
o0cuanaHoBbIX apTe(aKTOB, KOTOPbIE HAWIEHBI Ha Psae
eBPOIEHCKUX CTOSHOK. B nanHo# pabore coobmaeTcs
0 NpeaBapHUTENbHBIX pe3ylbTarax MOJIEBBIX PaboOT U O
netporpadguyeckoM aHallM3e KapHaTcKoro obcuamana
B naHHOM paiione. [logq o6cuanaHOM MBI MOHHUMaeM
“4gepHOE WJIM MUMEIOIEE YEPHBIH OTTEHOK BYJIKaHHYECKOE
CTEKJIO, OOBIYHO PHOJIMTOBOTO COCTABa, C XapaKTEPHBIM
KOHXOUJANIbHBIM (pakoBUCTHIM) u3nomoM” (“a black or dark-
colored volcanic glass, usually of rhyolitic composition,
characterized by conchoidal fracture”) (Jackson 1997: p.441).

2. O0pa3ubl
2-1 O0pa3ubl, 0TOOpaHHBIE B NOJIE

MsI cobpanu o0pa3upl 00cuanaHa U3 MECTH NCTOYHUKOB
B uccienoBanaoM paiione (Puc. 2, CAU229, 230, 231, 232,
239 u 251). ObcuanaH B BUIE HOMYJEH Hali/IeH B ITTHHUCTOM
necce (Puc. 3). KoopanHarel MecToHaxox1eHUH (IIHMpoTa U
JIONTOTa) mpeacTasieHsl B Tao. 1.

OtoGpaHHbIe 00pa3bl UMEIOT OKPYTIYI0 GOpMYy; HX
pa3Mep BapbUpPYET OT HECKOJIBKUX CAHTUMETPOB 10 JECATKOB
cantuMmetpoB. Cample Gonblne 1o pazmepy 00pa3ibl ObLIH
coOpaHbl B paiioHe TopHoro xpebra Benukuii [llonec y
noaHOXKbs BepiuuHbl Toncterid Bepx (Velykyj Sholes ridge at
the foot of peak Tolstyj Verh) (Mectonaxoxnenne CAU239).
Honynu MeHpIIMX pa3MepoB OBLIM HAaWIEHBI B IIpenenax
nonuHbl (MectoHaxoxaenus CAU229, 230 u 251).

2-2 BHemiHuii BUJ ¥ TEKCTypa

Oto6paHHble 00pa3nsl npencrabieHsl Ha Puc. 4. Ux
IIOBEPXHOCTb BBINIIOUT Oeecoil n3-3a TMAPAaTUPOBAHOCTH.
ITonocyaras TEKCTypa MOTYEPKHBAETCS BHIBETPUBAHUEM
MIOBEPXHOCTH, MOA KOTOPOH MOpOAa BBHINIAUT OlecTsei
WK CTEKJIOBATOM, C XapaKTEPHbIM YEPHBIM LIBETOM.

nuder 06pa3noB ObUIM W3TOTOBIECHBI M U3yYEHHI C

nomouipio nerporpaduyeckoro mukpockona (Puc. 5). Bee
00pasIbl XapaKTepu3yeTcs THCTOBATOH MM MONOCTYATOMH
TEKCTYpOH, B KOTOPOH BHUIHBI MEJKHE BKIIOUCHUS
BKPAIUICHHHUKOB (pa3MepoM HECKOJIBKO MIJIIUIMETPOB).

3. MuHnepasorus
3-1 O01mue KOMIOHEHTDI

O6pa3npl o6cuuaHa COCTOSAT M3 OCHOBHOM Macchl,
KPUCTAJJIOB (MUKPOBKPAMJIEHHUKOB) U COOCTBEHHO
BKpaniaeHHUKOB. OCHOBHbIE KOMIIOHEHTBHI JUISl KaXX10T0
oOpa3ua moka3anel B Tabn. 1. MonansHbIil cocTaB
OCHOBHOH Macchl paBeH 95-96%, kpuctamnnoB — 3—4%, u
BKparyeHHuKoB — 1.1-1.6%.

3-2 CrexJioBaras OCHOBHAsI Macca

CtekiaoBaTasi OCHOBHAsl Macca SIBIsIeTCS TIaBHBIM
KOMIIOHEHTOM BCceX 00pa3unoB. B monspu3oBaHHOM
CBETE€ MOXHO YBHIETh, YTO CTEKJIOBATas Macca SIBISIETCS
0eCIBETHOU M OYEHb MPO3PAYHOIl; B CKPELICHHBIX HUKOJISX —
TEMHOM U HEMpo3padHOH. DTU JaHHbIE YKA3bIBAIOT HA TO, YTO
CTEKJIOBaTast Macca SIBJSIETCS. ONTUYECKH H30TPOITHOM.

3-3 MuKpoOBKpanjeHHUKHA

CornacHo reonorudeckomy cioBapio (cm. Jackson 1997:
p-155), BKparieHHUK — 3TO “TEpPMUH ITHPOKOTO TIOTH30BAHUS,
HCIIOJIB3YEMBIil IS OMKMCAHUs BEIIECTBA HEHM3BECTHOTO
MHHEPAJIbHOTO COCTaBa MIIM KPUCTAIIUYECKUX (opMm,
KOTOpbIC HE BUHBI B HOJSIPH30BaHHOM CBeTe. BKparuieHHHKN
MIPE/ICTABISIIOT COO0 HA4YaJbHYIO CTAAMI0 KPUCTAILIM3ALHN
MarMel u crekia’” (“a broad term applied to a minute body
of unknown mineralogical composition or crystal form that
does not polarize light. Crystallites represent the initial stage
of crystallization of a magma and of a glass”). C apyroi
CTOPOHBI, MUKPOJIUT ONPENeIsIeTCs KaK “MHKPOCKOMNYECKHIA
KPHCTAJUI, KOTOPBIH MOJSAPHU3YET CBET M MMEET H3MepsieMbIe
omnTHYecKhe cBoiicTBa” (“microscopic crystal that polarizes
light and has some determinable optical properties”) (Jackson
1997: p.407).

OTH onpejeseHUs YKa3bIBalOT, YTO MUKPOJIHUT HUMEET
ropasao 6oJbLIMH pa3Mep, YeM MHKPOKPHCTAILI, U TO, YTO
MUHEpalibHasl TPHUHAICKHOCTh MUKPOJIUTA MOXKET OBITh
ompeeseHa ¢ MOMOIIBIO MOJISPU3YIONIET0 MUKPOCKOTIA.
MUuUKpOKpHCTaIbl, KOTOpble HabmonatoTcs B o0pasnax, He
MOTYT OBITH ONPEAEIICHBI 10 MHHEPaIa B MOJSPU30BAHHOM
cBere. TakuM 00pa3oM, MHUKPOKPHUCTAIIBI MOTYT OBITh
Ki1accu(GUUUPOBAHBl KaK “BKpamjeHHUKHU, cienys
oTIpeneNieHusIM B yIoMsiHyToM cioBape (cM. Jackson 1997).
Buj BKparuIeHHHKOB B M3Y4EHHBIX 00pa3liax HallOMHUHAeT
UTOJIOYKHU JUIMHOI BCEro HECKOJIbKO MHUKPOH. JIucroBuaHas
WM TOoJocYaTasi TEKCTyphl, Halmopatomuecs B obdpasnax,
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XapaKTepU3YyeTCs PaclONOKEHUEM HAa OJHOH JIMHUU U
LICHTPOBKOM ATUX BKPAILICHHUKOB.

3-4 BkpanyieHHUKH

3-4-1 O0muii BAA

OO0wmuii BUJ BKPAIUICHHHKOB B 00pa3iiax MOXXHO rpy0o
pa3ziesuTh Ha ABa Tuna: 1) M30JMPOBAHHBIE KPUCTAIIIBI; 2)
rII0MeponopUpPOBbIe arperarsl (T.e. CTYCTKH KPHCTAIUIOB).
O6a Ttuma oOHapyXeHBI B UCCIEJIOBAHHBIX o0Opa3uax.
MuHepabHBIi COCTaB BKpPAIJICHHUKOB MMoka3aH B Ta6m. 1.

3-4-2 N301upoBaHHbIH KPUCTANLT

BkpanneHHuk, cHOpMHUPOBAHHBINH KaK OTIEIbHBIN
KpHCTaJl, MOET OBITh NPEACTABICH NMIATHOKIA30M,
OPTONMHUPOKCEHOM, aM(bUOOIOM U HEHNPO3payHbIMU
MuHepasamu. [lnarnokinazoBbie BKpajIeHHUKH OOHAPYKEHBI
BO Bcex 00pasiax; oHu uanoMopdHb! U umerot uuHy 0.5-2.0
MM. OpTONUPOKCEHOBBIE BKPAMJICHHUKH TaKXKe 0OHApYKEHBI
BO BCEX HCCIIEIOBAaHHBIX 00pa3iiax, MMET UANOMOPPHYIO
¢dopmy u muny 0.5-1.0 MM; HHOTZIa OHM COCYIIECTBYIOT C
TOHKHMH 3epHaMu uibMeHuTa. VnnomopdHbie ampuodosl
Haiinensl B obpasie CAU229; pa3mep 3epeH COCTaBIsAET
10-100 muxpon. Hempo3paunsie MHHEpaIBI IPEACTABICHBI
HUIBMEHUTOM U IMHUPHUTOM; Pa3Mephbl UX 3€PEH COCTABISAIOT
HECKOJBKO JE€CSITKOB MUKPOH. MIIEMEHUT OTMEUEeH BO
Bcex obOpasmax, Toraa Kak MUPHUT — B OCHOBHOM B o0Opasie
CAU229.

3-4-3 I'momeponoppuposslii arperart

T'momepornopdupoBsIii arperar AeIUTCS HA TPU THIA, B
COOTBETCTBHH C MHHEPAJIOTHYECKUM COCTABOM: 1) ONMBHH
+ miarnoxias + am¢pudon (Puc. 6a: onuBHHOCOMEpKALIUN
arperar); 2) OpTONMHPOKCEH + IUIaTHOKIa3 + HIbBMEHHUT
(Puc. 6b: opTonmumpokceHcOAEepKAMUKA arperar);
3) nmarumokna3oBEil arperat (T.e. coaepxKamui
MHOTOYHCJICHHBIE 3epHA IUIarHOKIIa3a).

OnuBHHOCOEPIKAIIME arperaTbl yCTaHOBJICHB! B 00pasiax
CAU230, 232, 239 u 251 (Tab6n. 1). OHKN nMeT pa3Mep
MeHee 2 MM B JHaMETpe M COCTOST M3 UAMOMOP(HBIX U
CyOmypaJbHBEIX 3€peH OJIMBHHA, IUIarHokiasa u amduooma.
Mo/anbHbIi COCTaB ONMBHHA B 3THX arperarax COCTaBIseT
no 40%, Torma xak coctaB am¢puboIa M IIAarmok3asa
cocrasiseT okosio 30%. DTH JaHHbBIE TOBOPAT O TOM, 4TO
OJIMBUHOCOJICPIKAIMH arperar COOTBETCTBYET MahHUECKUM
moponam ynerpamaduyeckoro cocrasa (conepxkanue SiO2
MeHee 45 BecoBBIX mpoueHToB). CortacHO KiacCUpHUKaun
rab6pouaHbx opox (Streckeisen 1976), 3ToT THI arpeTaToB
MOXeET OBITH olpeleleH Kak ampuobdomocoaep) amuit
TPOKTOJIUT.

OpTronupoKceHcopepKalue arperaTsl NPUCYTCTBIOT BO
Bcex m3y4eHHbIX oOpasmax (Ta6n. 1). OToT Tn arperatoB
HUMEeT JUaMeTp MEeHee 2 MM, U COCTOMUT M3 UAMOMOPQHBIX
u cyOaypanbHBIX 3€peH IUIardoKiIa3a U OPTONHPOKCEHA.
CormacHO MHHEPAJIOTHYECKOMY COCTaBY, 3TH arperarsl

OTHOCSATCS K HOPUTY B COOTBETCTBHHM C Kiaccuduxauein
rab6pouaneix mopox (Streckeisen 1976).

IInaruoxna3zoBble arperarbl Takke 0OHApYKEHbI BO BCEX
uccnenoBaHHbix oopasuax. Ouu umerot auamerp 0.1-0.3 mm,
U COCTOAT U3 CKOIUICHHS HECKOJNBKUX MIMOMOPGHBIX 3epeH
quHo# 10—100 MUKPOH Kakg0€.

4. X¥uMHU4YeCKHIl COCTAB MUHEPAJIOB
4-1 AHaJIUTHYECKHE METOIbI

AHanau3 ¢ MOMOINbIO 3HEPro-pacceuBaromen
CHEKTPOCKONUH CKaHUPYIOIIETO 3JIEKTPOHHOIO MHKPOCKOIA
(CBM-3PC) 6bLT pOBEACH AJIsl ONPECIICHNsT JIEMEHTHOTO
cocTaBa MHHEPaJIOB B o0Opa3nax. AHaiau3 ObUI MpOBelEH
HECTaHJAPTHBIM METOAOM, C UCIIOJIb30BAHUEM IPOTPAMMBI
JED Series Analysis Station. TOUHOCTh U HaJEKHOCTH
MOJTY4EHHBIX PE3yJIbTaToOB ObUIM MPEIBAPUTEIHHO OLIEHEHBI
IyTeM CpPaBHEHHUs C pe3yibTaTaMH aHalu3a METOJIOM
anekTpoHHOro MuKpoananusaropa (Electron Probe Micro
Analyzer, EPMA) (cMm [Ipunoxenue 1). Cocras ruiarnokiasa,
KJIUHOMMPOKCEHA, OJMBUHA, aMpuboiIa U WIbMEHUTA B
oOpasuax nokasat B Tao6m. 2—4.

COM-3PC ananu3 ObLI mpojesiaH ¢ MOMOLIBI0 TpUdOpa
JEOL JSX-31001II B Llentpe u3yuenus obcunuaHa u
KaMEHHBIX TeXHoJIoTuil, YHuBepcuretr Meiin3u. Ananus
METOJIOM BJIEKTPOHHOIO MHKpOaHaINU3aTopa ObLI NPOBEAEH
¢ nomoisto npudopa JEOL JXA-8200 B Harmonanbuom
HWHCTHUTYTE MOJSPHBIX UCCIEI0BaHUN, SIMOHUS.

4-2 Kpucraiibl

Kpucrtanisl BeIICAAIOTCS Ha PUCYHKE, MOJIYUSHHOM
METOJIOM PACCESTHHBIX AIIEKTPOHOB, 10 UX SPKOCTH; OCHOBHAS
Macca OoJiee TeMHas U3-3a Pa3IMyUil XUMHUYECKOTO COCTaBa.
Kpucramibsl cpaBHUTEIHHO OOTaThl TSHKEIBIMA MHUHEPATaMU
10 OTHOWIEHUIO K 0OCHOBHO# Macce (Puc. 9¢). Cyns mo
pe3yibraTaM aHajdnu3a METOIOM PACCESHHBIX 3JICKTPOHOB,
MOJIaNIbHBIN COCTaB KPUCTAIUIOB B 00pa3nax ObLI OMpeaeicH
okoio 3%.

Pe3ynbrarsl 371eMEHTHOTO KAPTUPOBAHUS TOKA3BIBAIOT, YTO
KPHUCTALTBI 00OTAIEHBI KATbIIEM, KEJIe30M U MarHHueM 10
OTHOILICHHUIO K 0cHOBHOU Macce (Puc. 9d-f). Dtu pesynbrars
TaKXe MO3BOJSIOT MPEANOJIOKHUTh, YTO U3YyUYCHHBIE
KPUCTAJUTBI COOTBETCTBYIOT KaJbI[MEBOMY IMUPOKCEHY HIIU
KITUHOTIUPOKCEHY.

4-3 IInarnokaas

4-3-1 O0mmii BUJ

O06pa3bl, NOTyYSCHHBIE METOIOM PACcCEsSHHBIX IEKTPOHOB,
yKa3bIBaIOT Ha [Ba THNA IIJIarHOKJa3a: 1) Imaruokmias c
30HAJIBHOW CTPYKTYpoOil; 2) miuarnokiaa3 6e3 30HaIbHON
CTPYKTYpHI (T.€. TOMOTE€HHBIA 10 cocTaBy). O6a Tuna
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O6Hapy3KCHBI B UCCJICAOBaHHBIX 06pa3uax. Turm ¢ 3oHATBHOMN
CprKTypOﬁ TaK)K€ MOXET OBITh BBIJCJICH HA OCHOBaHWU

aHaJIM3a ¢ MOMOLIBIO NOJIAPHU3ALLNOHHOI'O MUKPOCKOIIA.

4-3-2 TInaruoka3s ¢ 30HATBHOI CTPYKTYPOIi

IInarnokxmnas ¢ 30HaAJNBHOW CTPYKTYypoO#H
HabnroaeTcs B OTACNBHBIX BKpPalJeHHUKAaX, BHYTPHU
OPTONHKOCEHCOACP)KAIUX arperaToB, ¥ B IUIArMOKIAa30BbIX
arperarax. 30HaJIbHasl CTPYKTypa IIOJHOCTBIO OTCYTCTBYET B
OJIMBUHCOZEPIKAIIUX arperarax.

PesynbTaTsl, HOJNy4eHHBIE METOLOM pacCEsIHHBIX
9JIEKTPOHOB, YKa3bIBalOT, YTO HEKOTOPbIE IMIArHOKIa3bl
C 30HAJbHOW CTPYKTYPOH MMEIOT SBHO BBIPAKCHHBIC
AP0, MAHTHIO ¥ BHEIIHIOI KOJbIEBYIO 4acTh. Sapo
HUMEeT IMaMeTpP B HECKOJIbKO MHKPOH, U XapaKTepu3yercs
HeperylsipHOd (GOpMOW WIIM KpasiMU C TE€TEPOTeHHOU
TeKCTypol. MaHTUA OKpPYXKaeT sAApo, U TaKXKe HUMEeT
HEperyspayo Gopmy HIM HEKOTOPYIO reTepOreHHOCTh
TEKCTYpbI 10 KpasiM. C pyroi CTOpOHBI, BHEIIHEE KOJIbIO
XapaKTEepU3yeTcsl OTYETIIMBON TEKCTYypOH ¢ KoneOmromencs
30HAJIBHOM CTPYKTYpoH. [IpucyTCTBHE 3THX THIIOB CTPYKTYP
03HA4aeT, YTO SAPO U MAHTHUA MOABEPINIMCH IpoLeccaM
pacTBOpeHUs U XUMHUeckoil nupdys3un, B TO BpeMs Kak
BHEIIHAS KOJIIEBAs 4acTh MPOIJa HOPMAaJbHbIA Hpoluece
pocTa KpHCTa/Ula U3 KUAKOH MarMsl WIM paciiaBa (cMm.,
Hanpumep: Shcherbakov et al. 2011).

Pe3ysbTaThl 31€MEHTHOTO KapTUPOBAHUS IPUBEICHbBI Ha
Puc. 7. OHM 4eTKO yKa3bIBalOT Ha TO, YTO KOHLEHTpPALU
Harpus (Na) yMeHbIIaeTcs OT AApa K BHEIIHeMY Koublly. C
Jpyroii CTOpPOHbI, KOHIIEHTPAIUS KaJbIUs YBEJINYUBACTCS
OT 5/1pa K BHEIIHEMY KOJIbLly. DJIEMEHTHBIH aHaJIU3 METOAO0M
COM-DPC yxka3biBaet, 4To colepkanue aHopTuta (An:
CaAl,Si,0,) u ansbura (Ab: NaAlSi;Oy) B muaruokiase
usMensiercst ot AngAby, 10 AnggAb,, B siipe U MaHTHH, U OT
An,Ab., 10 Ang,Ab,, Bo BHemHeM xonble (Puc. 8; Taom. 2).

4-3-3 IliiaruokJia3s 6e3 30HAJIbHOI CTPYKTYPBI

IInaruokia3 6e3 30HAIBHOW CTPYKTYpHI HaOnrogaeTCs
B H30JHUPOBAHHBIX BKpPamJeHHUKAaX U BHYTPHU
OJIMBUHCOJEPXKALIUX arperaToB. DTOT THUII IJaruokia3a
OTCYTCTBYET B OPTOIHMPOKCEHCOJEPKAIIMUX arperarax u
IUIATMOKIJIA30BBIX arperarax.

Pe3ynbTaTsl, HOJy4eHHBIE METOLOM pacCesHHBIX
9NIEKTPOHOB, YKa3bIBAIOT HA TO, YTO TOT THII IIArMOKIIa3a He
HMEeT IeTePOreHHOCTH XMMHYECKOTO COCTaBa U COBEPIICHHO
onHopoaeH. Pesynprarsl ananuza metrogom COM-DPC
YKa3bIBalOT, YTO COAEPIKAHHME MIATHOKIA30B B 3€pHAX
u3mensiercs ot An89Abl1 no An94Ab6 (Puc. 8; Tadm. 2).
3TO 03HAYAET, YTO 110 XUMUYECKOMY COCTaBY IUIarHoKia3 6e3
30HAJIBHOU CTPYKTYPBhI HE HEPEKPBIBACTCS C IUIarHOKIIa30M,
HMEIONUM 30HAIBHYIO CTPYKTYpy. Takum obpazom,
IUIATMOKIIA3bl PA3IMYHOTO ITPOUCXOXKICHUS COCYILIECTBYIOT B
OJTHOM U TOM JKe 00pasiie.

4-4 OpTonupoKceH

OpTONMHUPOKCEH BCTpeYaeTCs B BUJAC OTICIbHBIX
BKpPAIJICHHUKOB U OPTOIMHKOCEHCOACPIKAIUX arperaros.
Pe3ynbTaThl, MOJYyYECHHBIE METOJOM pPacCesHHBIX
JJIEKTPOHOB, YKa3bIBAIOT, YTO HEKOTOPHIE OPTOMHPOKCEHBI,
CYIIECTBYIOIINE B BUJE OTACIBHBIX BKPAIICHHUKOB, HMEIOT
30HaNBHYO0 cTpYKTYpy (Puc. 9a). flnpo y HuX cpaBHUTENBHO
SpKOE MO OTHOLICHHWIO K BHEIIHEH yacTh. Pe3ynbrarsl
kaptupoBanus MetogoM COM-DPC Takxke moanepKuBaroT
9TOT BBIBOJI, IIOCKOJIBKY KOHLEHTpAlMs MarHus HECKOJIBKO
YBEIMYUBAETCS OT siipa K BHemHel yactu (Puc. 96).

CocTaB OPTONHMPOKCEHOB IOKa3aH Ha AMarpamMmMe
BoyutactoHUT (Wo: Ca2Si206) — sucrarut (En: Mg2Si206)
— ¢eppocummut (Fs: Fe2Si206) (Puc. 10a). ITo cocraBy
OPTONMPOKCEH JOCTAaTOYHO OJHOPOJCH, U BapbUpyeT
oT Wo042Fs55En3 no Wo49Fs49En2 (Tab6x. 3), urto
MO3BOJISIET ONpeneuTh ero kak ¢eppocwuut (Puc. 10a).
OpTONUPOKCEH C 30HAIBHOH CTPYKTYPOH HE MOXET OBITh
omnpeneneH ¢ nomoupo Merona COM-OPC, yTo MOXKHO
OOBSCHUTH OrpaHMYEHHBIMH BO3MOXKHOCTSAMH 3TOTO METO/A.

4-5 OnuBuH

OJMBHH HalJ€H B OCHOBHOM B OJIMBHHCOJACPKAIUX
arperarax. Ero coctaB oTpaxkeH Ha auarpamme Te(pouT
(Te: MnSiO,) — dpopcrepur (Fo: Mg,SiO,) — daitsut (Fa:
Fe,SiO,) (Puc. 106). CocraB onuBuHA BO BCeX 0obOpasiax
usMensercs ot Te,Fo,,Fa,; mo Tey,FogFa,, (Tabn. 3).
OJNMBHHBI B H3yYEHHBIX 00pa3lax OTIMYAIOTCSH BHICOKHM
COZIep)KaHUEM MarHusl.

4-6 Amduodoa

CtpykrypHbie Gpopmynsl aMmpuboIa BEIYUCISHBI Ha
ocnoBannn O=23 1151 Kaxa0# sueiiky, u otHoueHue Fe?'/
Fe® GbL10 OmpeseneHo Ha OCHOBE OOIIEro COAepKaHus
KaTUOHOB, KpoMe Kanblusi, HaTpust u kanus (Leak
et al. 1997). Pe3yapraTsl BIUMCICHUI NMPUBEACHBI B
Ta6n. 4. AMpuOOIBl TPUCYTCTBYIOT BO BKpaINJeHHHKAX
OJIMBUHCOZIEPIKAILMX arperaroB.

Pesynbrarhl HCClIe0BaHUS YKa3bIBAIOT, YTO COJCP)KaHHE
KpeMHUs (B YeThIpeXTpaHHOH (Gopme) uaMeHsieTcst ot 6.04
1o 6.21, Torna xak conepxanue Na + K [A site] Bapbupyer
ot 0.27 no 0.44 (Ta6n.. 4). CornacHo HOMEHKJIATYpeE,
paspaborannoii Leak et al. (1997), Bce npoaHain3upoBaHHbIC
amM(HOOIIBI MOYKHO OTPEICIUTh KaK YSPMAKHUTHI.

5. XuMH4YeCKHUH COCTAB I'OPHBIX MOPO

5-1 MMoaroToBKa 00pa3wMoOB M MeTO/BbI
HCCIIeI0BAHUS

XHUMUYECKUI COCTaB FOPHBIX MOPOJ AJisi 00pa3oB, B
KOTOPBIX €CTh oiduBHHcoAepkamue arperatel (CAU230
u 239), u oOpasubl 6e3 OJTMBUHCOAEPKAIUUX arperaton



(CAU29), 6putn mpoaHan3UPOBAHEl METOJOM BOJHOBOTO
paccesHus peHrreH-¢payopecuennuun (WDXRF).
CnekrpomeTp Rigaku ZSX Primus III+, numerommuiica B
I{eHTpe M3ydeHUs 00CHAMAHA M KAMEHHBIX TEXHOJOTUN
(YauBepcuter Me#ia3u), OB UCHONTB30BAaH IS
MpOBEJCHUS aHAIN30B. Bbllla HCIOIb30BaHA METOAMKA,
paspaborannas M. Cyna (cm. Suda 2013); pacnnasieHHbIe
chepsl ¢ kodpPpunuentom paszbaBiueHus (Bec ¢uroca/
Bec oOpasua), paBHbIM 4.000, OBIIN MCIIONB30BaHBI IS
OTpeIeTICHUs] COIePIkKAaHUSI OCHOBHBIX OKcHI0B (Si0,, TiO,,
Al,O;, T-Fe,0; MnO, MgO, CaO, Na,0, K,0 u P,0;) B
ropHoit nopozne. ITopomok Merck Spectromelt A12 (66%
auinuTreBoro terpabopara u 34% nmuTHeBOro merabopara)
OBl MCTONB30BaH Kak ¢uaroc. TeMneparypa Harpesa
cocraBmsura 120° C; Bpemsi, He0O0XoaUMOe ISl yoadeHUs
abcopOupoBaHHOW BoJbI, paBHO 12 yacam. M3mensueHHbIC
B ITOPOIIOK 00pa3Ipl OBUIM NMPUTOTOBIEHBI 10 METOIUKE,
ONHCAaHHOM HIIKE.

BriBeTpenble 1 U3MEHEHHbIE YacTH 00pa3noB ObLIN
yoaJieHbl ¢ TOMOIIbIo mtbkl (Mogenbs Maruto MC-420).
3arem oOpa3ibl ObUIM pacHUICHBl HA TOHKUE IUIACTHHBI
(TONIIMHON OKOJIO 2 MM) C IOMOIIBIO BBICOKOTOYHOM IHIIBI
(monens Struers Accutom-50). IToBepxHOCTH pactmina ObUTH
OTITOJIPOBAHEI C moMomIpio nmpubopa Maruto ML-110NT, ¢
anMasHbeM uckoM 3M (400 memr). Okono 10-15 T obpasna
OT TOHKHX CPE30B ObLIO M3MENIBYEHO B OPOLIOK C TIOMOIIBIO
BHOpOMUKpOMeNbHHLBI (Mozienb Fritsch P-0, ¢ menpHuIIEH U3
araToBBIX IIAPUKOB). Bpems n3MenbueHus COCTABIISIO OKOJIO
3 munyT. ITocne 3Toro oOpasipl ObUIH elle pa3 U3MENbYEHbI
B TEYCHHE OKOJIO 3 MUHYT C NOMOLIbIO aBTOMAaTH4YECKOU
crynku (Moxenb Ishikawa AGB, ¢ araroBoii wamei u
araToBbIMH IIapukamu). M3menpueHHble 00pa3ubl ObLIN
IIOMELIEHbI B CTEKJITHHBIE COCYAbl eMKOocThio 20 Mi1. Jleranu
METOANKH IIPUTOTOBIICHHUS 00Pa3OB MOTYT OBbITh HalJICHbI B
paborax M. Cyna (Suda 2012, 2013, in press).

5-2 Pe3ynbTarsl

Pe3ynbpTaThl XUMHYECKOTO COCTaBa TOPHBIX MOPOJ
o6pasznos CAU229, 230 u 239 npexacrasinens B Tabdmn. 5.
Metononorusi anainusa onucana B pabore Suda (2013).
Jns aHanusa KaxxJaoro oopasma MCHOJB30BAaJUCh JIBE
cheprl. M3mepenus: ObUIM NpoOJENaHbl MO TPU pasa s
00pa3uoB, U pe3yNbTaThl ObLIN yCpeAHEHBI. TOYHOCTD U
OIIMOKM aHaIM3a TAKXKe ObUIM OLIEHEHBI JUISl BHIYHUCIICHUS
CpelHeKBagpaTHIEeCKOro OoTKIOHeHHs (20) s Bcex
00pasioB.

JluarpaMMbl XMMHYECKOTO cOcTaBa (110 OTHOLICHHUIO K
konuenrpanuu Si0O,) moka3ansl Ha Puc. 11. Juarpamma
Na,0+K,0 — SiO, (Puc. 11a) yka3siBaeT Ha TO, YTO 0Opa3IIbI
HUMEIOT PUOJINTOBBIA COCTaB, U MOT'YT OBITH OINpEieIeHbI
kak cy6menounsie nmopoasl (Miyashiro 1978; Le Maitre
2002). Conepxanue SiO, (B BEeCOBBIX MPOIEHTaX) BeChMa
paBHOMepHOe, oT 70.71% no 71.15%. Ha auarpamme K,O
— Si0, (Puc. 11b) 3t 06pa3ubl ki1accupuUUPOBaHbI KaK

BBICOKOKaJIMEBbIC M3BECTKOBO-IIeN0uHbIe TOopoasl (Le
Maitre, 2002). Conepxanne K,O (B BECOBBIX IPOIEHTAX)
cocrasiseT ot 3.70% to 3.76%.

XuMudecKkuil cocTaB MaUUIECKOTO KCEHOJHUTA
(onmuBHHCOAEpIKAIIETO arperara) ObLI ONpeneNeH IMocie
BBISICHCHHSI MOJIaJIbHOTO COCTaBa OJMBHHA, IJIATHOKIA3a U
amduboa, a TaKKe XMMUIECKOTO COCTaBa STHX MHUHEPAIOB
(cm. IMpunoxenune 2). BeraucneHnHslit coctaB MadguIeckoro
KCEHOJUTAa U YKPAaHMHCKOTO 3aKapraTckoro obcuamaHa
(T.e. mpoaHaNIM3UPOBAHHEIX 00pa3mOB) MpeACTaBICH Ha
nuarpamme MgO+T-Fe,O; — SiO, (Puc. 11c). Pesynberar
HCCIIeIOBaHMs TOKa3biBaeT, 4ro copepxkanue MgO+T-Fe,O,
B HEKOTOPOW CTEMEeHH 3aBHCHT OT MOAAJIBHOTO COCTaBa
MapuIecKkoro kceHonura B obpasme. JlelicTBUTENbHO,
oOpa3zer co 3HAYUTENBHBIM KOJIMYECTBOM MapUIECKOTO
kcenonurta (CAU230) cpaBHuTensHo O6orar MgO+T-
Fe,O;, n HaxooWTCS HA JIMHUHM CMEIINBAHUS C MAaQUIECKUM
kcenomutoM (Puc. 11¢).

6. O0cy:xneHue pe3yibTaToOB

6-1 IlpoucxoxgeHue OJMBHHCOAEPKALINX
arperaroB (Ma()m4ecKoro KCeHOJIUTA)

CooTHOIIEHHE COCTaBa OJMBMHA U OPTOINUPOKCEHA
BBIpa)KAeTCs CISAYIOINM XUMIYeCcKiM paBHoBecueM (Enami
2013: p.35):

(Mg, Fe),SiO, (omuBuH) + SiO, (kBapi)
— (Mg, Fe),Si,04 (opTOnHKpOKCEH)

OTO OTHOIIEHUE yKa3bIBAaeT Ha TO, YTO OJMBHH OOBIYHO
HE MOXKET COCYIIECTBOBATh C KBapieM B 0fHOi (aze. Takum
00pa3oM, OJUBHH JOJDKEH CyIIECTBOBATH B OCHOBHBIX U
YIBTPAOCHOBHBIX MOpojax (T.e. 6eaHbIX B oTHOIIEHHH Si0,).
C npyroii cTOpoHBI, OOraThie XKeJIe30M OPTOMUPOKCEHBI
MOTYT OBITh BEChbMa HECTAOMIBHBIMH MOJ BIUSHHEM
TEeMIepaTypbl U AaBICHUS, €CIU 3T (aKTOPbl HAXOIATCS
HWKE JIMHUU COJMyca KHUCIIOH MarMbl obriero tuma. Takue
YCJIOBHS HE SABJISIIOTCS OJIArONPUSATHBIMHU JUIS CYLIECTBOBAHHS
OPTONUPOKCEHA, HO BechMa OJarompusTHBI sl 0OraToro
XKeJIe30M OJHMBHHA ¢ KBapueM. TakuM oOpa3oM, Hajau4ue
00oraToro MarHueM OJIMBHHA B 0OCH/IMAaHE PUOJIUTOBOTO
cocTaBa BecbMa HEOOBIYHO B IJIaHE TEKCTYPHBIX
0COOCHHOCTEH.

AHaJiu3 ¢ MOMOUIBI0 MUKPOCKONA yKa3blBaeT, YTO
OJIUBUH BCTPEYAETCS B OCHOBHOM B CBSI3U C OOrarbIMu
HaTpueM Iuiaruokia3zom u ampudonom. Takoe cocTosiHue
U COCTaB OJIMBHUHA JAIOT BO3MOXKHOCTbH IPEIIONOKHUTH,
YTO OJMBHHCOJEPIKAIINE arperarsl sBISIOTCS HECOMHEHHO
9K30THYECKMM MaTepHajoM, HJIU UYTO “KCEHONHUT”
MPOUCXOJUT OT rabOpPOUIHBIX NOPOJ B HUXKHEH 4acTH
3eMHOH Kops!I oz Kaprnarckoii BynTkaHUYeCKOH TyToM.

Ha ocHoBaHMM 37eMeHTHOro cocraBa ampubdona u
CYIIECTBYIOLIETO BMECTE C HUM ILIAarHOKJIa3a AaBICHHUE U
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TeMIieparypa rab0pouIHOr0 KCEHONMUTa ObUIM OL[CHEHBI C
nomomuibio Tepmobapomerpuun (cm. Hammarstrom and Zen
1986; Hollister et al. 1987; Johnson 1989; Schmidt 1992;
Holland and Blundy 1994; Anderson and Smith 1995).
Pesynbrarsl Beruucnenuii nmokaszansl B Tabm. 3. Mel crienyem
MeToauke M. Cynst (M. Suda, 2004: p.356) ans nmoacyera
temneparypubix yciuoBuii (Holland and Blundy 1994),
KOTOpBIE IIPUHUMAIOT COJIEP)KaHUE aHOPTHTA B IIATHOKIIA3e,
pasHoe 90% (An90%).

Pe3ynprarhl yKa3plBalOT Ha TO, YTO TeMIIeparypa
coctaBuser 1185-1358° C, a naBnenue — 4.5-7.9
Kujobap. DTH YyCIOBHSA MO3BOJSIOT MPEANOIOKHUTD,
4TO rabOpOUIHBIH KCEHOJUT, HAeHHbIH B o0Opa3max,
3aTBepies B 0ojiee HU3KHUX YACTAX 3€MHOM KOpBI, HA
rnyousne 20-30 kM. OTa r1yOuHa COOTBETCTBYET HMKHEU
WU CaMOM HUXHEH 4acTH 3€eMHON KOPBI BYIKaHHYECKOMH
ayru (cM., Hanpumep: Takahashi 2007). IIpoucxoxnenue
rab0pouIHOrO0 MaQUIECKOro KCEHOIUTA HE KOPPEITUpyeTcs
C NMPOUCXOXKJCHUEM PHUOIMTOBON MarMel, KOTOpas SIBIISETCS
HCTOYHHMKOM obcuanana B Kapmarckoii ByTkaHUIEeCKOH TyTe.

6-2 IIpoucxo:xkaenue 000ralIeHHOT0 KaJdblHeM
TJIaruoKJjias3a

HaOnroneHus mox MHKPOCKONOM IMOKa3aidH, YTO
o0OoTalleHHBIH KalblHEM IJIaTHOKIIa3 (C COmepKaHUEM
aHopruta > 89%; An > 89%) oTiiMyaeTcss TOMOTEHHBIM
COCTaBOM U OTCYTCTBUEM 30HAJIbHOU CTpYyKTyphl (Puc. §;
Tabn. 2). Bonee Toro, 3TH 3epHa IJIarHOKIa3a HalICHbI I B
H30JIMPOBAHHBIX BKPAIJICHHUKAX, WM B OJIMBUHCOACPKAIIINX
arperarax (Mau4ecKUll KCEHONHUT). DIEMEHTHBIN COCTaB
9TOr0 THHA 00OTaIleHHOTO KajblMEeM IJIaroKias3a He
MEPEKPBIBACTCS C TAKOBBIM IS IUIArMOKJIa3a ¢ 30HAJIbHOU
CTPYKTYPOM.

OTH pe3yibTaTsl MO3BOJSIOT CAeNaTh BHIBOA O TOM,
YTO MPOUCXOXKJIEHHE BCEX OOOTAIEHHBIX KaJIbIUEM
IUTarMOKJIa30B OJMHAKOBO, J1aXKe €CJIM MX BUJ OTINYAETCs
apyr ot apyra. OOorameHHbIH KaJdblMEeM MJIaruokias,
NMPUCYTCTBYIOIUH B M30JIMPOBAHHBIX BKPAIICHHUKAX,
BEPOSITHO, IPOUCXOAUT U3 OJIMBUHCOAEPIKAIIUX arperaTton
unu U3 Ma@U4eCKOro KCEHOJIUTa, KOTOPBIH ABISETCS
PEJIUKTOM KOMIIOHEHTOB HMXKHEH YacTH 3€MHOM KOPBI MOJ
Kapmnarckoit BynkaHu4eckoil Jyroi.

7. 3akjaouenue

1. O6cunuan B Toncroii-Tymnoiickoli BylkaHUYEeCKO#H 30HE,
B CeBepo-3amajHoil yacTu I. XyCT, XapakTepusyercs
NPUCYTCTBUEM Ma(dUUECKOTO MM rabOpougHOTO
KCEHOJIUTAa, COCTOSALIEro U3 0OraToro MarHuem
ONIMBMHA, OOraToro KaiblMeM IUlaruokia3a u amduobona
(uepmakwura).

2. Temmeparypa u JaBieHue 11 MaQUISCKOrO KCEHOINUTA

6butn omnpenenensl kak 1185-1358°C u 4.5-7.9 xunobap
cooTBeTCTBEHHO. OHM COOTBETCTBYIOT yCIIOBHSIM B
3eMHO# kope Ha riryouHe 20-30 KM, B HI)KHEH dacTH
KOPBI BYJIKAHUYECKOI TyTH.

3. Madpuueckuil KCEHONHT, HalieHHBIH B oOcuanane,
MPOUCXOAUT U3 HUKHEKOPOBOTO KOMIIOHEHTA HIIH
rab6pounaHOi mopoas! mox Kapmarckoi ByinkaHHYECKOH
Iyro. DTOT KCEHOJNHUT MOXET CTaTh KIIOYOM K
PEKOHCTPYKIMHU TEKTOHUYECKOW MUCTOPUHU aJbIIHICKOTO
oporeHe3a B 3akapIiatbe, i TaK)ke MOXET IIOMOYb BBISIBUTD
0COOEHHOCTH IMeTpOoreHe3a 00CHANaHa MIIH PUOIUTOBOM
Marmsl B JaHHOM pETrUOHE.
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lhasa 2

IHaneoaurnueckada croguka Maabii Pakosen IV B
3akapnarbe (YKpauuna)

Pe3iome

Mansiit Pakosen IV MHOrocnoiiHas nmameonuTHdeckas
CTOSIHKA, KOTOpas pacroyiokeHa Ha oTporax Bsiropmar-
I'yTHHCKOTO BYJIKAHH4ECKOTO TOpHOro xpedra B BocTouHbIx
Kapnarax (3akapmatee, YkpauHbl). BONbIINHCTBO
apXeOoJOTUYECKUX MATePHUATIOB CTOSHKH M3TOTOBIEHO M3
MECTHOTO BYJIKAaHH4ECKOro cTekia - oocunuana (Kapmarckuit
obcunman I1I).

B crarbe mpencTaBiieHbl pe3yiIbTaThl T€0JIOIHYECKUX,
reoMopdoIOTHYEeCKUX M apXeoJIOrHYeCKUX UCCIIe0BaHUN
MaJeoJIUTUICCKUX MECTOHAXOXKAeHUH XxpebTa Benukuit
onec (cena Mamnsrii PakoBeny u Poxocoso, MpmiaBckuit
u Xyctckuit paitons 3akapnarse). Ocoboe BHUMaHUE
YAGNACTCS XapaKTEPUCTUKH 0OCHANAHOBBIX BBIXOIOB.

Crpaturpaduueckue UcCIeLOBAHUS NPECTABICHBI
Majgeone0J0rH4YeCKIUM aHallu3a OCHOBHOTO Npoduis
Marnoro Pakosena IV. Ucxons u3 maneorerpadguyeckux
9TanoB YKpaumHCKOU cTpaturpaduieckoil cxeMbl ObLIH
BBIJICTICHBI clieaytomue ropu3oHThl: rojiouel (hl), 6yrckuii
(bg), ButaueBckuii (vt) , ynaiickuit (ud) , npunykckuit (pl),
kaiinakckuii (kd), mHenpoBckuii (dn) u 3aBomOBCKH (ZV).

Ha ocHoBanuu crparurpaduueckux, TUIOJOTUYECKUX
HCCIIeJOBAaHUM, a TAKKE COXPAHHOCTH BYJIKaHUYECKOTO
CBIPBS, OBLIO BBIJIEIEHO HECKOJIBKO KYJIBTYPHBIX KOMIUIEKCOB!
I - Bepxuwuii naneomnur (bg), II - IV - cpenannit maneomur (vt -
dn); V - VII - vmkuHuit naneonuta ( zv - pl) .

BonpmuHCTBO 00CUAMAHOBBIX apTe(PaKTOB OBIIO
OTHECEHO K KyJIbTypHOMY Komriutekcey 11 (cpennuii naneonur).
Cpenu HyKJIEyCOB Npeo0dIaJaloT IPOTONPU3MATHYECKUE
(panuanbHbie) U npusMaTHueckue Gopmel. B komtekiuio
BOIIJIM M JIeBajJlya3Kue HYKJIEyChl s OTIIEHOB.
JucKoBHIIHBIE U OECCUCTEMHBIE HYKJICYCHl IPAKTHYECKU
OTCYTCTBYIOT.

Crparerus nepBUYHOTO paclCIUICHUs IPOXOJUa B
HAaIPaBJICHUH OT IIPOTOIPH3MATHYECKOTO K KOHBEPTCHTHOMY.

Kynsrypusiit komniaekce Il BkmrouaeT B cebst xopomio
peTyUIMpOBaHHBIC M3EIUs, OTUIENBl CO CIEeAaMH OT

Cepreii PeixoB

UCIIOIb30BaHUsL ¥ 0TOOMHMKK. Cpenu opynuid npeobiiasator
ckpebna-HoxHu U 3ybOuaTteie. K cneuupuueckum
XapaKTEePUCTUKAM KOMIIJIEKCAa MOXXHO OTHECTH HallUyue
JeBajya3CKuX OCTPHH C MHUPOKUM OCHOBaHUEeM. B
KOMIIJIEKCE, B HEOOJIBIIOM KOJIMYECTBE, MPUCYTCTBYIOT
JIByCTOpOHHHE (DOPMBI Ha IIPOCTHIX HOXKaX U CKpeOiax.

Huxunenaneonuruueckue kommnaekcs (V-VII)
XapaKTepHU3YITCA HaJIUYHEeM OpPYIHMI Ha MAaCCHBHBIX
MEPBUYHBIX OTIIENaX C HEPEeryJsapHOH peTylbIo.
OO6cunnanoBble apTe(akThl UMEIOT CHIIBHO BBIBETPEHHYIO
MOBEPXHOCTD U MpEACTaBIsieT coboi Mopdooruuecku Gomnee
MPUMUTUBHBIC THUIIBI IO CPABHEHUIO C BBILIEIEKAUUMU
KOMIIIEKCaMH.

1. Berymiienue

Ilaneonutnueckas ctosHka Mansit Pakosen IV
(48°14'18.71"N, 23°10'45.65"E) pacrionoxxeHa B mpeaeyax
Boiropnar-I'yTHHCKOTO BYJKaHHYECKOTO XpedTa Ha 10ro-
BOCTOYHOH oKkpauHe cesia Manslii PakoBer, Mexxay ropogamu
Xyct u Mpmaea B 3akapnaree (Puc. 1 <l[BeTHOU pHCyHOK
1>, 3, 8).

Brrropnar-I'yTuHcknii ByinkaHHUECKUH XpeOeT HaunHaeTCst
Ha Tepputopuu CIIOBaKHU U MPOXOJUT B IOI0O-BOCTOUHOM
HAalpaBJICHUH Yepe3 TepPPUTOpHI0 3akapnarbe B PyMbIHHMIO.
Peunsle nonunbl Yxka, Jlatopunsl, bopxassl u Tucsl
pacuJICHSIOT BYJIKAHWYECKHH TOPHBII MAacCHB Ha OT/AENIbHbIC
xpeoTsl: Briropiar, Makosuna, Benukuit un, Benukuit
[onec u Oam (Puc. 2, 3) (Teonorust CCCP 1966; lNogmreiin
1995).

Bonpmas wacTphp XOpPOMmMO H3yYeHHEHX
paHHEIAJICOMUTHIECKUX CTOSTHOK Ha TEPPUTOPUH 3aKapriaThs
pacnonoxensl Ha xpebrax Benukuit lllonec (Pokocoso,
Maursrit PaxoBern) n Oarm (Kopoieso I, II).



2. UcTtopusa HccaedAOBaHUSA
NajeoJIMTHYECKUX CTOSSHOK B paiioHe
xpedTa Beaukuii losec

B 1940-x n 1960-x roxa reosor B.®. IlerpyHs Ha
BOCTOYHBIX CKJIOHAaX BYJIKaHHYEeCKOro xpedra Bennkuii
[Honec cobpan mepssie oocunuanoBeie Haxonku (IlerpyHs
1972).

B 1970-80-x romax XX Beka BO BpeMs paboT
apXeoJOTNYeCKON SKCIEeIUINH Ha CTossHKe KoponeBo nox
pykoBoacTtsoM B.I'magununa, B paiioHe cen PokocoBo
(Xycrckuii paiion) 1 Manslii Pakoser; (Mpiasckuii paiion),
ObUIH OOHAPY>KEHBI NAJICONINTHISCKHE MECTOHAXOMXKICHHUS.
OCHOBHBIM MaTepHAJIOM JUISl U3TOTOBJICHUS OPYAMIl Ha 9THUX
crostHKax Obu1 o6cuauaH. K coxasieHuo, OONBIINHCTBO
apredakToB OBLIM COOpPaHBl HAa MOBEPXHOCTH U, TOJIBHKO
IIyHKT cOopa noabéMHoro marepuana Mansiii Pakoser IV,
IpeacTaBmil 00CHANAHOBBIE HAXOAKH B CTpaTuUrpaduieckoM
nostoxkeHuu (Ilerpyns 1972; Cutnusenii 1989; Imaaunux,
Cutmuserit 1990; Sitlivyj and Ryzov 1992).

B nponecce reocTpaturpa@uyeckoro u TEXHUKO-
THUIIOJIOTHYECKOTO M3YYEHUs MaJICOTUTHYSCKIX CTOSHOK B
9TOM paiioHe, ObUTa pa3paboTaHa METOAMKA PACUICHEHHS
HaXO0JOK IO CTENEeHU COXPAHHOCTH (BBIIEIAYHMBAHHNS)
n3menuil U3 BYIKaHMYECKUX MarepuanoB (ImagunuH,
Cutinuserit 1991; Sitlivyj and Ryzov 1992).

B pesynbpTare MHOTOJNETHHX apXeOJNOTHYECKUX
HCcCclieoBaHui Ha cTosiHke Manblii Pakosen 1V Obli0
BBIJICJICHO B CTpaTHTpaUUECKON IMOCIEJ0BATEIbHOCTH
HECKOJIPKO KYJBTYPHBIX KOMIUIEKCOB MaJEOIUTHIECKOTO
Bpemenn (CutnuBerit 1989; Sitlivyj and Ryzov 1992; PenkoB
1998, 2003, 2009, 2012).

3. I'eosiorusi u reomopgosiorusi paiiona

O6pa3oBanue penbeda Ykpamnckux Kaprar Haganoch
Ha pybexe maneorcHa u HeoreHa. OKOHYATeIbHOE
¢dbopmupoBaHue penbeda MPOU30IUIO B KOHIIE IUIHOICHA
- Hayaje aHTPONOIreHa Ha 3aKJIIOYUTENbHOW CTaJMM TaK
Ha3bIBaeMoro oporeHesa Kapmar. Otor nmepuon umen
pemaroniee 3HadeHue B GOPMUPOBAHUU COBPEMEHHOIO
pemseda Yrpannckux Kapmart.

B Havane aHTpomoreHa MPOXOJHT aKTHBHU3AIHUS
BEpPTHKAIbHBIX TEKTOHHYECKUX IBUKCHHI U HapacTaHHE
TeMIa JIBWXEHU. B KOHIe HEOreHa U B Havaje aHTPOIOreHa
MIPOXOJUT MPEUMYIIECTBEHHOE MOAHATHS Beel Kapmarckoit
o6mactu. braromapst 3TUM IBHXEHHUSAM MPOH3O0IIIO
dbopmupoBanue Ilpenkapnarchbkoro U 3aKapraTcKoro
nporu6oB (Puc. 2) (Bo3uecenckwuii 1988).

3a c4€T TEKTOHMYECKOU JEATEIHHOCTH Ha COBPEMEHHOM
3Tale NPOUCXOAUT moabeM Buropnar-I'yTuHckoi
BYJIKAHUYECKOH TPSABI B Ipeaesax 3akapraTckoro mporuoda
(IIeBrorursac u ap. 1986: 133).

B reomornueckoit nmureparype 3akaprmaTcKuil mporud
pasnensieTcs Ha JBe BnaauHbl — MykaueBckas (Hom-
MyxaueBckas, Honckas) u Conorsunckas (MapMoporckas,
BepxHeTHceHcKas), U Ha JBE 30Hbl TEKTOHHYECKUX
nuciokauuii - Buropnar-I'yrunckas u beperosckasi, a Taxxe
Ha KpaeByI0 CEBEPO-BOCTOUYHYIO YacTh Benukoi BeHrepckoi
Brnanuuel (IlanoH, AnbedEnnn). Bpems ob6pazoBanus
3akaprnarckoro nmporuba NPUXOAUTCS HA INUIMOLEHOBBIN
niepuox (I'eonorust CCCP 1966; LIBuakuit 1968; 11leBkoruisic
u 1p. 1986; Bo3necenckwuii 1988).

dopmupoBaHue 3akapnaTrckoro nporuda Hadaaoch
B Hayaljie HeoreHa. B 3To BpeMms ckianuaras obiacTh
BuyTpeHHel aHTUKIMHAIBHOM 30HBI Kapnar okoH4arenabHO
CTaHOBMTCS Cylleld M HaYWHAEeT MHTCHCHBHO MOJAHUMATHCS.
Panom ¢ pacrymumu Kapnmatamu Ha 1ore mpoMCXOIUT
nporubanue 3eMHON KOpbl M GpopMHPOBaHUE TIIyOUHHOTO
nporuba. Pa3Butie BIaJuHbl MPOXOIHI C KOHIA NaJleoreHa
JI0 YETBEPTUYHOIO BpeMeHH. Ha mpoTshKeHUH 3TOro BpeMeH!
Ha TEPPUTOPHH NPOruda MPOXOIUIN U3BEPIKEHUS BYJIKAaHOB
U M3IMAHMSA MarMmbl. B pesysibrare 3THX MPOLIECCOB Ha 3TOU
TEPPUTOPHUH HIMPOKO PAa3BUTHI TyQoreHHbIe U dPPy3uBHBIC
TOJIILU TTOPOJ] CaPMATCKOTO, MAHOHCKOTO U YETBEPTUYHOTO
BpeMeHH. VI3NusHUs TPOMCXOUIIN [IaBHBIM 00pa3oM B 30HaX
TEKTOHMYECKHUX JMCIOKAlUi, KOTOphle 00pa30BBIBAIUCH HA
rpanu Brnagus (IlBuakuii 1968: 149).

B dbopmupoBanuu ropHoro penbeda NpUHUMAITNA AKTUBHOE
y4acTHe MECTHbIE MaJOMOIIHBIC JIEJTHUKH, OCTaTKH KOTOPBIX
U ceifyac mpoCIeXHUBAIOTCS B BUIE OCTPHIX BEpXyIlIeK,
CKaJHUCTBHIX 0OpBIBOB. B aHTpomoreHoBoi#t mepuoje
MaJOMOIIHBIE JICAHUKHU IMOKPHIBAJIU OOJNBIIYIO YacCTh
[onouuuCcKUX TOp. MOpeHbI ObUTH MaJIO PacpOCTPAHEHBI HA
TeppuTopuu 3akapmnarss (3amopii 1961: 406).

4. Uctopus BYJIKAHYECKOH aKTHBHOCTH
paiioHa

BonpmuHCTBO MaMATHUKOB JIpeBHeWIed 3M0OXHU
CyLIeCTBOBAHUS YeJIOBEKa HAa TEPPHUTOPUN 3aKapuaThs
pacmoiiokeHa BO3J€ BBIXOJOB OBIBIINX BYJIKaHUYECKHX
HU3BEpIKEHUH.

BynkaHH4ecKas ASSITeIbHOCTh Ha TEPPUTOPUH 3aKapraThst
JeTUTCS Ha CISAYIOUIMEe dTambl: 1) J0IEH - OJUTOLEH,
2) TOPTOH - HUXXHHUU capMaT 3) MaHOH - IJIHOLEH 4)
yerBepTruHblil nepuox (?) (Hacenxun 1963: 30).

B nauane Heorena B npeaeiax reoCUuHKINHAJIbHOTO



nporuba CKJIaAuaToOCTh 3aBEPUIMIACH U HAYAJIOCh MOJbEM
Kapnar. OnHoBpeMeHHO Ha BOCTOKe oOpa3oBaics
IMpenxkapnarckuii kpaeBoi nporub, a Ha 3amane -
3axkapnarckuil nporu6, KOTOpble MO Mepe HOABEM
ckiaguaToi obnactu Kaprar nmorpyxanuch u 3anoiHsINCh
OTJIIOXKEHUSAMHU MosiaccoBoro Tuma. IIporn6 3akapmnarckoi
BITQIMHBI OCYILECTBIIUIOCH 110 TIIYOOKHM pa3iioMaM, KOTOpbIe
OJHOBPEMEHHO CIYXHMJIM IMyTAMH JIJIs IOABEM MAarmsl H,
TaKMM 00pa3oM, 00yCIOBMIN MHTEHCHBHBIN BYJIKaHM3M
aToro paiiona (Manees 1964).

Ha npoTsbkeHnn KOHLIa TPETUYHOTO Ieproza Onarogaps
BYJIKAHMYECKOH JesTeNbHOCTH B npezaenax Kapnarckoi
OCTPOBHOU AyTrH ObUIH COPMHUPOBAHEI "OCTPOBHEIE TOPHI"
tuna beperoBckux u Kocuno-3anconckux (Ykpaunna),
Toxaiickux (Benrpus), [Ipemockuii (CnoBakust). B konue
[Tanona B npenenax 3akaprnaTckoro mporuba u ckiagyaTon
00nacTn BO3HUKAET cepusi MNTyOHHHBIX Pa3jioMOB CEBEPO-
3arajHoro MpOCTUPAaHMs, OJUH U3 KOTOPHIX - Buiropinar-
I'ytunckuii crpykTypHbIi moB (Hacenkun 1963).

Briropnar-I'yruHckas rpsiga OCHOBHOM COCTaBlieHA
U3 aHJE3UTOB, aHJIE3UT0-0a3anbTOB, 0a3aIBTOB U
ITUPOKJIACTUYECKUX MOPOJ. BOJIBIIMHCTBO JIaBOBBIX IOTOKOB
Berropnar-I'yTuHckoi rpsapl npuHauiexar nociaeqHen dase
(IV) oporeHHOro LHMKJIA BYJIKaHUYECKOH AESATEIbHOCTH.
OCHOBHBIE LICHTPbI U3JIUSHUS MarMbl CKOHIIEHTPUPOBAHbI Ha
CeBepOo-3aIaJHOM NPOMEXYTKe Tpsiibl. OHU PacroNOKEHBI
BJ0Jb Mapmopouickoro riayounHoro pasnoma (I'eomorus
CCCP 1966; T'odmreitn 1964, 1995; Manees 1964; 3aiinesa,
[Muotpockas 1966).

dopmupoBanue Briropnar-I'yTHHCKOH rpsiibl IPOXOAUIO
B JIB€ CTAJUH: HAKOILICHHE JaBOBOH M Ty(}OBOW TONIIH U
npeoOiajiaroiiee HaKoIUIeHUe JaBbl. B mepBblil mepuoa rpsua
BBIIJISZIENIa B BUJE HU3KOTO M IIHPOKOIO Balsia, KOTOPBIH
ceifuac coctaBiuser "meenecran" rpaabl. B nmpomexyTke
MEXJly NEepBBIM M BTOPBIM 3TanoM, KOIJa U3BEpIKEHUE
HE MPOM3BOAMIIKNCH, HA CKJIOHAX Oblia OTJIOXKEHA Kopa
BBIBETpUBaHUs. BTOpylo cranuio pa3OuBaioT Ha 1Be (a3bl:
ryTuHCKas u Oyxopckas. J{ns mepBoit ¢a3sl XxapakTepHBbI
Kpenkue JaBoBble NOTOKKU A0 800 M, a Ans BTOpO# -
HeOOJbIINEe TOTOKU U CyOBYJIKaHMYECKHE Tea. 3a Kaluii-
ApProHOBBIM U MAJEOMAarHUTHBIM METOJaMH JaTHPOBaHHS
reOJIOTUYECKHI BO3PACT TYTHHCKOW M OY)KOPCKOH CBHTHI
cocrapisietr 8-15,7 muH. ner Haszan (3aituesa, [TnorpoBckas
1966; leBkorutsic, [oxuk u ap. 1986).

B nauane yetBepTHUHOTO Meprona MykadyeBckas BHaJnHa
MOJHOCTHIO OCYIIAETCS M TOJBKO B €€ IeHTpaJbHOU
YaCTH B NpeJesaX TeKTOHUYECKUX Pa3IOMOB MPOXOJIHUT
nporu® M HAKAIIMBAIOTCH KPENKHEe aJTloBHAlbHBIC
rajeqHble OTIOXEHHS ¢ HEOOJIBUIUMHU JIMH3AMHU TECKa U
o3épHoit ruHEL. [Iponecc akkyMyIsSIUU TONIIU O3EPHO-
ANMIOBUAJBHBIX OTIOXEHHNU cO37aéT 3aKkapmaTcKyo

HU3MEHHOCTh. HakomnneHnue rajibku CBA3aHO C IPOIMHMIA
KapnaTckuMm pexkam Brwiropnar-I'ytTunckoit rpsasl. Cpenu
raJeyHbIX MOPOJ MpeobrafaroT (GuieBbie 1 Oojee IpeBHIE
IIOPOJIbl, HO BYJKaHMYECKas rajbka MONaJaeTcss O4eHb PEAKO
(3aituesa, [Tuorposckas 1966).

5. Byakanuuyeckue oOpa3oBanusi xpedra
Besuxkuii lonaec

B BocTouHO# yacTtu Briropnar-I'yTUHCKOHR rpsabl
pacnonoxeH xpeber Benukwuii lllonec, opueHTHpOBaHHBIN
MepuanOHaNbHO. Ha HEM BBIIENSIOTCS TPH BEPIIMHBL:
Ocrtpsrit, Tynoit u Tonctenit Bepx (778 m). IlporsokéHHOCTD
xpebrta 15 kM, mupuHa ot 5 1o 10 kM. OH cocTaBieH
MpeuMyIIeCTBEHHO Ty(daMu, Ha I0T€ MEePEeKpHIBaeTCs
MTOKPOBOM aH/IC3UTOB; B IIEHTPAJIBbHOI YacTH Ty(bl IPOPBaHbI
sKkcTpy3usimu unaputos (Puc. 4, 5) (Manees 1964).

Bynkannueckue obcunuaHoBbsle 60MOBI 3Tara MOCIeAHEro
ropooOpa3oBaHus M ceilyac MOXHO BCTPETUTh B pailoHe
xpebta Benmukuit lllonec. Bpemst mocnexneit pernoHansHON
BYJKAHHYECKOIl aKTHBHOCTH OINPEACHACTCS MPUMEPHO OT
8 mo 15 muH. net Haszax (Hacenxkwn 1963; Manee 1964;
[eskorutsic ap. 1986; Pécskay et.all 2000).

M MeHHO B I0)KHOW W B I0OTO-BOCTOYHOMN YaCTH
PpacnoI0KeHbl MHOTOYHCICHHBIE OCTAaTKU MaJCOTUTUYECKUX
crostHOK (Puc. 4, 5).

Tydossie moposbl, KOTOpBIE BBIXOIAT HA COBPEMEHHYIO
MOBEPXHOCTh YACTHUYHO arioMepaTHOrO M 4acTO
rpI00BOTO NMPOUCXOXKJICHUA. B meHTpanbHO# yacTu
xpeOTa npeobiaanaloT aBTOXTOHHBIC (aluu XKEepIOBOH U
MTPOMEKYTOUHOH 30HBI. Mex Ty ropHbIMH BepmirHamMu Tymoi
n Toncteiit Bepx oOHaxxaroTcs riapl00BbIE HECIOUCTHIE
araoMepaTHble Ty(bl, KOTOPble IPEUMYIIECTBEHHO
UMeIoT BUJ QUrypHbIXx 00M0O (IIapOBBIX, CINTIOCHYTHIX,
IPpYMIEBUIHBIX) aHAEe3UTO-0a3anbTa, TUIUYHBIX IS
B3PBIBOB TaK HA3bIBAEMOr0 CTPOMOOIMAHCKOTrO THIA. ITIBIOk!
IPEJCTABIEHB] IIOTHBIM, CIa00MOPUCTBIM U LIIJJAKOBHIHBIM
aH/e3uTo-60a3anbToM. ITOBEpXHOCTH HEKOTOPHIX 6OMO M
reI0 okucneHHas. OOGIOMOYHEIN MaTepral MaiblX GopM
HPHUCYTCTBYET B HEOONBIIOM KOIUYECTBE.

B nepudepuueckux gactiax xpedra npeobiiazaer macca
CJIOUCTBIX Ty(OB, KOTOpasi OTHOCHTCS K BOZHOM M Ha3eMHOM
(bauny mpoMexxyTOYHOH 30HBI u3BepkeHuil. Tydsl uMeroT
HAKJIOH 3aJIeraHus OT LEHTPaIbHOH yacTn xpebra Benukuii
[onec (Hacenkun 1963; Manees 1964).

B nenTpanpHoil yactu xpebrta reonoramu ObliIn
00HapyXKeHBl LIECTh IUIOIIAJA0K JIMIAPUTOBBIX BBIXOJOB
(BepXHHeE CIIOH JIABOBBIX NOTOKOB). B 3amaHoii yacti xpedra
3aJIeTaloT JUIAPUTOBbIE Ty(Bl KOTOPbIE UMEIOT HEOOIbIIOEe
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pacnpocrpanenue. Ha ceBeprom ckiione ropsl Tosetsiit Bepx
OJypKe K IeHTPaIbHOM YacTH CyLIECTBYIOT OOJIACTH BEIXO/IOB
JIUIApHUTa, KOTOPbIe IPUYPOUYSHB K THAPOTEPMAalbHBIM
nopoznaM (mromazns okono 0,5 km°). B BepxHeil yacTH OHH
IIPE/ICTaBICHEl MOHOKBAPLIUTAMH, a B HIDKHEH - HOpogaMu
¢ GospinM konuuectBoM nupura (Hacenxun 1963; Manees
1964).

ITo muenwuto reonora E.d.Maneesa, xpeber Benuknit
Honec npencrasnser c60il pa3pylIeHHbIH TOIUTCHHBIN
CTPATOBYJIKaH CTPOMOOIMAHCKOTO U IJIMHUAHCKOMY THIIA.
Bynkanndeckuii MaTepuan OTKJIaJAbIBajiCsi B BOAHOW cpene
B NMOHMKEHHBIX YacTAX penbeda, Mocie Yero NepeHoCHIcs
BPEMEHHBIMH BOJHBIMH M I'DA3EBBIMHU ITOTOKaMu. [luameTp
OCHOBHOH uyacTM ByJIKaHa Obul Hopsiika 10 KM, a BbICOTA
npUMEpPHO 2 kM. M3Bepikenue JIaBOBBIX ITOTOKOB JIMIIAPUTA
MIPOXOJMIJIO HA MOCJIEJHHUX dTaNax >KU3HM ByJKaHa, KOoTaa
COOpYKEHHE €ro B 3HAYUTEJIbHONH CTENEHM OBbLIO yXKe
paspymeno (Puc. 5). (Manees 1964).

K nunapuToBBIM MOPOJaM OTHOCHTCS MUPOKIACTHYSCKUI
MaTepuan 00CUAMAaH, U HMEHHO OH BBICTyIaJ IJIABHBIM
CBIPBEM JJIs1 U3TOTOBIICHUSI OPYAHMH Tpyda Ha paHHE - U
CpeIHenaNeoNUTHYEeCKUX CTOsIHKaX XxpebTa Benmukuii [lonec:
PoxocoBo, Mauerii Pakosen (Puc. 5).

Ha teppurtopun xpebra Benukuit lllonnec nalineno
OKOJIO 6 BBIXO/IOB JIMIIAPUTOB, KOTOPbIE TOBOPST O LIEHTPax
U3BEPIKEHUH B 3TOM paiioHe. DTH BBIXOJbl OTHOCATCS K
BEPXHETUIMOLIEHOBOMY Ieproay. Boobuie nupoxnacTuaeckui
MarepHaj LIMPOKO PacnpocTpaH€H B Ipeaenax xpedTa: oT
ceBepHO# yacTH cena PokocoBo u BocTouHee cena Benukuii
Pakoser; (Hacenkun 1963; Manees 1964).

ITo onucanuio B.B.Hacenkuna, obcuamnan u3 paspesa
y c.PokocoBo B paitone xpedta Benuxuii lonnec numeer
4EpHBIA IBET U MaTOBBIUA OnecTsamuid orTeHOK. ToHKUE
OCKOJIKM CTEKJIa He IpoIycKaloT cBeT. O0cuauan uMmeer
BKPAIUICHHUKH, KOTOPBIE IPEJICTABICHbI IPEUMYIIECTBEHHO
KEJIEe3UCTOU POroBodl 0OOMaHKOW, THIEPCTEHOM U
miuaruokyiasoM. [Ipu KpucTamIM3alMu CTEKIa BOKPYT
BKPAIUICHHUKOB BO3HHKAIOT CEPONIUTHI C KaJIHH-HATPUEBBIM
MOJIEBBIM IIMATOM MU C KPUCTOOAIMTOM WIH TPUIUMHTOM.
Bynkanuueckoe cTekso paspesa u3 PokocoBo ominuaercs
Hu3kuM coxaepxkanueM Boabl ot 0,01 mo 0,05 % (Hacenkun
1963).

Bynkanudeckoe CTEKJI0 TEMHO-CEPOTO LIBETA B pailoHe
ropsl beikuaunit Sp (c.PokocoBo; Puc. 6) Haxonurcs B
paauyce Kymoina BylkaHa (Mo3aHui rinolieH). [IpouyHocTh
3aJIeraHus BYJKaHHYECKOro CTeKJa B 3ToH yacTu oT 1 mo 30
M M 4acTO MPOCIJICKHUBACTCS HA 3PO3MOHHOH MOBEPXHOCTHU
cKkJI0HOB. K BOCTOKY OT TOpJIOBHHBI ByJIKaHa B OJTHOM
U3 MPUPOAHBIX pa3pe3oB cpeau d3PPY3uBHBIX TOPOI
MPOCIIEKUBAECTCI TEMHO-CEPOE CTEKIO0 0OCHUAMAHOBOIO

tuna. KpaeBas yacTp 30HBI Bbixona mupuHoit 0,75-0,8
M. OOGcuanaH MaToBOTo I[BETa, MHOIJA MPOCBEYHBACTCS
0 KpasM M UMeEeT XapaKTepPHbIM PAaKOBUCTHIA HU3IIOM.
Copepxxanue Boabl HaxoauTcs B npenenax ot 0,01 mo 0,06
%. O6cuaraHOBble KOHKPELUU MOKPBITEIE HHTEHCUBHOU
TUJIpaTallMOHHON Kopkoil. B npyrux paspesax Bemukoro
onneca ciou yucTO 0OCUAMAHOBBIX CTEKJIA HPAKTUYECKU
OTCYTCTBYIOT. [IpUCYTCTBYIOT TOJILKO 00CHIHaHOBO-
nepnutHble cnou (Haceaxun 1963: 44-45).

6. XapakTepuUCTHKA CBHIPbH
MaJeoJUTHYECKON CTOAHKN Maabli
PakoBen IV

OCHOBHBIM CHIPBEM JUTS TPOU3BOACTBA KAMEHHBIX OpYIUH
Ha MHOTOCJIOWHOW MaJICOJTUTUYCCKOW CTOSTHKE Manbiit
Pakosernt IV ciyxun mectHbIil o6cuanan. OcTanbHast 9acTh
KaMEHHBIX KOJUIEKIUI IpeacTaBiIeHa: aHJIe3UT, KBAPIUT,
KpeMeHb, NIECYaHHUK, KBapII.

HenaBHue coBMecTHbIE HCCIEAOBAHUS MOITBEPKIAIOT
Hanuuue Ha Tepputopuu xpebra Benukuit Hlonnec
MecTHOTO obcunuana. PenrreHodnyopecueHTHas
cnektpometpus (XRF) n HeHTpOHHO-aKTHBAaIIMOHHBIN
aHanu3 (NAA) nmoxa3zaiu, 4TO NpeACTaBICHHbIE 00pa3Ibl
o0cuanaH U3 KOJIEKIUH NaJeoIuTHYeCKOl CTOSSHKN Manblit
Pakosen IV u teppuropuu xpebra Benuxnii Hlonnec
XMMHUYECKH TOMOTE€HHBI U UMEIOT CYLIECTBEHHBIC PA3IHUUU
OT BYJIKaHMUYECKUX CTEKOJI COINMpEACIbHBIX TEPPUTOPHI.
IpencraBneHHble 00pa3Lbl ObIIM BBIAEIEHBI B OTACIbHYIO
IpyNIly UCTOYHHKOB obcuanana B KapnarckoM Oacceiine —
Kapnamcruii o6cuouan Ne3 (Rosania et al. 2008).

IIpenBaputenbHbie nerporpapuueckue u
apXeoJIOrNYECKHe UCCIIE0BaHUS 00CHIMaHOBBIX apTe(aKToB
JaHHOTO palloHa NMOKa3bIBAalOT HAaJWYUE JBYX THUIIOB
ByJKaHHYECKOro ctekya (obcunmana): 1 — oT4€TIHBO
NPOCBEYUBAIOIIUKACS, ONOCYAThIN; 2 — TEMHBINA, NOYTH
HETPOCBEUMBAIONINHN, MToJ0cyaThli. B ocHOBHOM oOcuanaH
HUMeeT MaTOBO-TEMHBIH IIBET M BBIBETPEHHYIO («IbIPYaTyIO»)
noBepxHocTh (Ilerpyns 1972; PeoxoB u ap. 2009; 2012).

B nporiecce apXeonorn4eckux UCCISA0BAHUH MPHPOIHBIE
BBIXOJIBI OOCHIMaHOB He ObUTH HAMIEHBI Ha CaMOMN CTOSHKE.
Cxopee Bcero, NpupoAHbIe OJOKH TPAHCIOPTUPOBAIUCH HA
CTOSIHKY ¢ Ommxkaiiniedt Teppuropun (0,5-3 km).

Heo6xoxumMo oTmMeTuTh, 4TO0 apredaxkThs U3
BYJKaHUYECKOro Marepuaina (oGcuauaH, aHAE3UT) B
3aBUCHUMOCTH OT CTPAaTHrpadUUeCcKoro IOJIOKEHUS UMENn
pPa3HyIO CTENEeHb COXPAHHOCTU MOBEPXHOCTH — sUEHKH
BhlIIeIaYnBaeMocTH. Mexonst U3 crparurpaduyeckoro
KOHTEKCTa, IPEeBHUI MaTrepuai uMeeT IIyOOKue sS4eiku
paspylueHus u, 6oinee mepoxoBaTyro nosepxHocts (Puc. 7).



Crenyer OTMETHTh, YTO B OJHOM ¥ TOM € KYJIbTYPHO-
XPOHOJIOTUYECKOM I'OPH30HTE IIOBEPXHOCTh OOCHANAHOBBIX
apredakToB UMeeT Ooiee rIy0oKue Cieibl pa3pyLICHHUs
(sTaeHKH) IO CPABHEHUIO C aHIE3UTOBBIMH Haxoxkamu (Puc. 7,
; IBETHOM PUCYHOK 2).

Takum 00pa3oM, 3a TOABI HCCIIEIOBAHUI Ha CTOSIHKE OBLIO
BBIJICJIEHO BOCEMb KYJIBTYPHO-XPOHOJIOTHUECKUX TOPH30HTA:
0 - Heonut-6pon3a; I - mo3guuii maneonur; 11, III, IV -
cpenuuit naneonut; V, VI, VII - Hmokaumil naneonut (PeoxoB
u p. 2009).

O6mas miomans packonok cocrasuia 208 M2, ObLIO
BBISIBIICHO OKOJIO 6 ThIC. apTedaktoB (Puc. 8, 9). OcHoBHas
qacTb (75%) 3TuX Haxomok npuHaexana [I-My KynbTypHO-
XPOHOJOTHYECKOMY TOPH30HTY (CpeIHMI MajaeosurT).
@dayHHCTHYECKHUX M T1aJICOaHTPONOIOIMYECKUX HaX0IOK He
OBLIO HalJEHO.

B 2006 roay, HayuHBIMH cOTpyAHUKaMu MHcTUTyTa
reorpapuu HAH VYkpaunwe (K.H.MaTBumnmwuna,
C.IT.KapmMa3uHeHKO) OBIIH HPOBEJECHBI
naneoreorpaduyeckue (maaeoneaoornieckue, Makpo
U MUKpOMOp(doornyeckue) UCCiaeJ0BaHUs OTI0KESHUN
ocHOBHOTrO packorna Maioro Pakosia [V. B pesynbsrare 6bu1a
nmosydyeHa Ooyiee qeTajbHas cTparurpadpuveckas KOJIOHKa
(Puc. 10) (PeokoB u np. 2009; MatBuumuna u np. 2011;
Crenanuyk u ap. 2013).

7. Crpaturpadus

PacuucTka Oblila 3a10KE€HAa B CEBEPO-BOCTOYHOMU
4acTH CTEHKH packoma, B kBaapate H-5. 3necp Oblnn
IIPOCIIeKEHHBIE CIeAyoue oTIokeHus 3a Bexnmuem M. .
(Bexuma u np. 1993): hl, bg, vt, ud, pl, kd, dn, zv.

Caepxy BHU3 paspesa (Puc. 10, [{BeTHO# prucyHOK 3):

Tonoyen (hl) — 0, 0-0,10 M — cMemaHHBIA MaTepual,
MnajgeBO-Cephlii, MECOYHO-MbIIEBATH, KOMKOBATO-
po3chImUacTyii TErkuil CyrMHOK. IHTEeHCMBHO MPOHU3aHHBII
kopHsiM nepeBbeB (quamerpom 0,02-0,03 M.) ¥ TPaBSIHUCTBIX
pactenuii. Kopau pactenuii npoHuKaroT Ha rayouny 0,5 M.
Tlonouen mpencraBieH cinabopa3BUTON NEPHOBOM MaNeBO-
cepoit OYBOH.

byzeckuii copuzonm (bg) — 0,10-0,34 m. — GenoBaro-
nmajaeBbld, CBETABIN, PBIXJIBIH, NIECOYHO-TBIIECBATHIN
OMHOPOAHBIA NETKUI CPeAHUN CYTITHHOK, KapOOHATHBIN.
C TOHKUMHU KOpHAMHU pacTeHUH. OdeHb CBETIBIH, MO
TPELMHAM U3 MOBEPXHOCTHU 3aXOJUT B HUIKEIEKALUN
BUTa4eBCKUil ropn30HT. Cr1abo BCKUIAET U TOJBKO B HUXKHEU
yacty. [lepexoq U TpaHUIla TIOCTENEHHbIE, clabo3aTeyHble,
3aMETHBIE TOJIBKO 32 U3MEHEHHEM OKPACKU U CTPYKTYPBHIL.

Bumaueeckuii copuzonm (vt) — 0,34-0,83 M. — npencrasieH
MOHOJIUTHOH MOYBOH JBYUIEHHOTO CTPOEHHUS: B BepXHEH
YacTH JKeITOBATO-CBETIIO-0ypoii, B HIDKHEW — OoJiee TEMHBIH,
cepoBaTo-OyphIii Marepuan ¢ Y€TkUM Pk yxe B ynmaiickomy
nécce. YCIIOBHO MOXHO BBIICIHUTh 3 CTAJAMU BHUTAu4€BCKOTO
nmoyBooOpazoBanus: vtc — 0, 33-0,43 m.; vtb 2-2 - 0,43-0,7 m.;
vtb 1-1 - 0,7-0,83 m.

Ckopee BCero, 3T0 TeHEeTUYECKHE TOPU30HTH JaHHOU
MOHOJIUTHOW OypoOii JeCHOH KOPOTKONPOQMIBHONH MOYBHI.
YCI0BHO BBIIETSIOTCS:

Hp (mep) — 0, 33-0,43 M. — xenTOBATO-CBETIIBIN OypHIi,
PBIXJIBII IepexoqHol K Jéccy Matepuan. Menko- U cpenHe-
0pexoBaThIi ¢ YETKUMHU CBETIO-OypeIMH U OypbBIMHU
MIEHKaMH OKCHJIOB )Kejle3a MO0 IPaHHUIlaM OpPEeXOoBaThIX
CTPYKTYPHBIX 000co0neHnii. Marepuai rmecoYHo-IbUIeBaThINd
cpenHecyrnmuHUCTHIH. Cinado Bckumnaer ¢ 10% pactBopom
cosstHOW KHUCIOTHL. Ilepexon mocTeneHHbli, 3aMETHBIN 3a

IIJIOTHOCTBIO.

Hi — 0,43-0,7 M. — cpeaHsist 4acTh MOYBHI, TPSI3HO-CBETIIO-
Oyporo npera ¢ TeMHO-OypbiMu nsTHamu. C ocrarkaMu
KOpHEH epeBbeB M TPaB, A€ pa3MEIEHHBIH MapraHel.
[InoTHBI# ¢ yéTkOil opexoBartoit cTpykrypoil. C oueHb
CTOMKMMH OCTPOTaHHBIMH CTPYKTYPHBIMH 000COOICHUSMH.
Oxpucrto-0ypbie U TeMHO-Oypble NIEHKHU XKele3a Mo
rpaHullaM CTPYKTYpHBIX oTaenbHocTeil. [IpociexuBaercs
Ha QoHEe opaHkKeBO-Oypoil okpacku Macchl. MHOTO MEIKUX
2-3 mM. g0 0,01 MM. 06;10MKOB Tyda ¢ MapraHUEeBBHIMU
IUIEHKaMU, JIMIIb B HWXKHEH 4acTH IMOSBISIOTCS YaCTHYKU
Maprania. [lepexox u rpaHuia NnocreneHHas, 3aMeTHbIE 3a
YIJIOTHEHHEM U YBEIHYEHUEM CTPYKTYPHBIX 000COOICHUIA,
OoJiee sIPKOH OKpacke.

Ip — 0,7-0,83 M. — Hanbomnee MIOTHBIN 1 TEMHBIN MaTepUa
cpenu BUTadeBCKOro Matepuana. CepoBaTo-OyphIid, MEIKO-
U KpynHoopexoBaThlii. IIpoHUKAIOT KOPHU pacTeHuUi,
O)KEJIC3HEHHUH C KpacHO-OypBIMH IISITHAMH THIPOOKCHIOB
JKeje3a Mo IpaHUuLlaM CTPYKTYPHBIX OTAEIbHOCTEH. SIpko
OKpAIIeHHBIA C XKEeJITOBATHIMU M OENOBATHIMHU MSATHAMU
KkapOOHATOB B OCHOBHOM TIO TPEIIMHAM M 3aTéKaM, KOTOpHIE
3aX0JAT B HMXKEJIEXKAIUU TOpU30HT. UETKO BBIACIAIOTCA
TEeMHO-OypbIe JKeJIe3UCTHIe MATHA, B HIDKHEH YacTH C
MapraHLEBbIM 3allOJHEHUEM I10 XOJaM KOPHEH pacTeHUH.
Bckunaer 6oee HHTEHCHUBHO, Ye€M JIBa NPEABIAYIINX
ropusoHTa. Ilepexon u rpaHuna 4€TKO 3aMETHBIC 32
nposiBIeHneM 0enécocTH B OKpacke B OCHOBHOM B BHIE
ITyOOKHX SI3BIKOB M 3aTEKOB.

Yoaiickuit copuzonm (ud) — 0,83-0,9 M. — nepexonHoit
FOPU30HT, NOYTHU HMOJHOCTHIO NepepaboOTaHHBIU
CIeNYIIUM BUTAa4eBCKUM NO04YBOOOpa3zoBaHueM. B
3aYUIIEHHOM COCTOSHUHU HPOSBIAETCS KaK OCBEUIEHHBIN
kapOoHaTHbIH ropu3ont, CaCO3 cocpegoTOYCHHBIH MO
TPEUIMHAM MEXIy TEeMHO-OypbIM M OpaHXEBO-OypbIM



MartepuanoMm. HabGmronaercs upe3BblyaiiHas pa3OUTOCTh
U TPEUIMHOBATOCTb MEXIY (pparmMeHTaMu OpaH)KEBO-
Oyporo u xénto-0yporo marepuana. Bosmoxso 3to Px vt,
MTO3TOMY 37€Ch COCPEAOTOYEHHOE OO0JIbIIOE KOJUYECTBO
kapboHaTtoB. B BepxHeil yacTu ymalickoro ropu3oHTa
kapOoHaTsl B Gopme nmponuTku. MaTepuan OTAEIbHBIX
00JIOMKOB COCTaBJsCT BBIBETPEHHBIH Ty, AETPHT,
3aMETHBIE MapraHily M *KeJIe3UCTO-MapraHIEeBON IIEHKH,
pa3dbuToCTh (parMeHTOB BeieacTBHe conuduroknuu. B
L[EJIOM IIPOSIBIISIETCS HEOAHOPOIHOCTh Ha (oHe GesoBaro-
Oypoii okpacku. [IponunkaroT xopHH pacteHuil. [lepexoxn
MOCTENEHHBIN, TpaHKLa 3aTedHas. Bo3MokHO 3TO Marepuan
3aKIIFOYUTEIIBHOM CTaJuM IPHIIYKCKOTO II0YBOOOpa30BaHUs,
repepaboTaHHbIH KapOOHATHBIM MIIIIOBUEM BbIIIEIIEKAIIETO
BHUTA4E€BCKOTO TOPU30HTA.

Tpunyxckutl, kavidakckuil copuzonmul (pl+kd) — 0, 83-1,5
M. — O4Y€Hb APKUI OXPUCTBIH U OMAPraHIIOBAaHHbIH, 0COOCHHO
B BepxHel yacTu. [TouBa MpamMOpoBHIHAS, COCTOUT M3
IJIOTHBIX MOHOJIMUTHBIX ()parMeHToB mupuHou no 0, 01-
0,15 m. Kpas ¢pparmenToB ¢ OenoBaThIMU 3aTEKAMH MO
TpeLIMHaM, OXPHUCTHIH. Marepyuai B LIEJIOM OpaHXeBO-SPKO-
OypblIii, OXPUCTBIH C MapraHLEBbIM JACHIPUTOM, IPOKUIKAMHU
u mnéukamu. Pk - B OenoBareix 3arékax. [IpocnexeHo nBe
resepanuu GparMeHTOB C IUIOTHBIM TSKEJIO CYIIIMHHCTHIM
WJIM TJIMHUCTBIM MaTepuajioM. YCIOBHO BBIJIEISIOT
TOPH30HTHI.

Eh — 0, 83-1,0 M — cu30-0e10BaTO-CBETIO-CEPHIH
Marepuan pa3MeriéH Mex1y CBeTIO-OypbIMU (parMeHTaMHU.
Bckunanue ouenn cinaboe B BepxHeid dactu. bemoBarbiit
MaTepHaJ PBIXJBIH MO rpaHUIaM OypO-OpaHKEBBIX
HaTEKOB NposBiseTcs npuchinka Si2. YaCTUYHO B ATOT
TOPU30HT MPOHUKAIOT U (parMeHTsl Oyporo mMarepuaia u3
BHUTau€BCKOTO Topu3oHTa. Ilepexon u rpaHuma mo 3arékam,
pe3kuif 3a BETOM, HO U B It ropu3zoHTe YETKO MPOSIBISETCS
npuchinka Si2 M0 rpaHULaM CTPYKTYPHBIX OTACIBHOCTEH.

It — 1,0-1,2 M. — HCOMHOPOHO OKpAIIEHHBIN C TUIOTHBIMH
(bparMeHTaMH OpaHKEBOTO, IPKO-XKENTO U Oyporo Marepuaia
MCXKXOY 0en0BaTEIMU TpeUIMHAMU. Bonpmoe xonumdecTBO
MIEHOK OKCHUIOB Kelie3a, MapraHia u AcHapura. Haubomnee
SIPKUI IUIOTHBIM MaTepuan B CPEAHEH 4aCTH TOPU3OHTA.
IIpu3maruuecku-opexoBelid ¢ YETKUMU OCTPOBUIHBIMHU
000co0IeHUAMY ¢ TUIEHKaMU OKCHJIOB JKeJie3a M MapraHIia.

Ipe — 1,2-1,3 M. — x€nTo-Oyphlil MIOTHBIN, ApKUl
3a nBetroM. CBeTiiee BbILIEIEkKANIEr0, OPEXOBUIHBIHN C
MapraHIeBbIM ACHIPUTOM U CH30-0€JI0BaTOil MPUCHIIKON
Si2. Tlepexox pe3kuii O TPELIHHAM.

Bo3moxHo B 3ToM miuacte (0,83-1,2 M) BMecTe
00BCAMHUINCH NPUIYKCKUN M KalJgalKHHd TOPU3OHTHI,
KOTOpBIE HEMOCPEACTBEHHO HAKJIaJblBAIOTCSA Ha
3aBaJIOBCHKHI OpaHKEBBIH TOPU3OHT.

BosmoxHo, B 3ToM ciioe (0,83 - 1,20 M) 00beAMHHINCH
NPUAYKCKUNH U KallJaKCKUH TOPU3O0HTHI, KOTOpPHIE
HETOCPEACTBEHHO 3aJIeraloT Ha 3aBaI0BCKOM TOPU30HTE.

Pl + Kd mouBsl — Oypo3emHo-noa3zonucteie (0,40
M), ¢ yeTkuMu Eh u It TeHeTHYeCKUMHU TOPU30OHTaAMHU.
OTH NOYBHI XKEJIE3UCThIE U OTJECHHBIC, SIIOBUAIbHBIN
ropu3oHT oOpa3oBajcsi B 3aCTOWHON BOJAE HAJ IJIOTHBIM
WJUTIOBUAIBHBIM TOP30HTOM.

Juenposckuii (dn) — 1, 25-1,35 M. — mpocieKuBaeTcs B
BHJIE CH30-0€JI0BaTOH CBETIIOH MOJIOCH My pparMeHTamMu
O0yporo marepuana. OJHOBPEMEHHO 3TO JJIIOBHAJbHBII
ropu3zoHT Eh Huxenexamero opaHxeBo-0yporo, Goiee
MOIIIHOTO, YeM NPHIYKCKUH, OYypO3eMHO-TI030JIUCTOTO
TOPH30HTA.

pl + kd mouBa — Oypo3eMHO-nOA30MHUCTAS
KOPOTKOMIPO(HIIbHAS, MOIIHOCTBIO 0KOJIO 0,4 M., HO C YETKHM
Eh u It ropuszontamu. I'pyHT O)Kelie3HEHHBIN, OTIICSIHHBIH, T1e
ANIOBUANTBHBIN TOPU30HT CHOPMHUPOBAJICS Orarogaps 3acCTo0
BOZIbI HaJ| O0Jiee TNIOTHBIM WILTIOBUAIBHBIM TOPH30HTOM.

dn + Eh zv no4Bbl BeIpaXEHHBIH YETKO B BHJE MOJOCHI
C COPTUPOBAHHBIM 0€J0BaThIM MarepuajoM. B camslii pa3
B 9TOM 0€JIOBATOM IUIaCTE HaJl OPAHKEBBIM MaTepUaIOM
B unrtepsane 0,8-1,3 M. Ha OJHON U3 CTEHOK BCTPEUAIOTCS
Oonbiine 5-25 cM. OKaTaHHBIE BAIyHBI Ty(a (rajuryasura).

3aBalOBCKUI TOPU3OHT (ZV) — OpaHXeBO-Oypblil, Oypblit
JIECHOM IICEBAONOA30IUCTAas TI0UBa O0JIee BIaXKHBIX U TEIUIBIX
ycioBuil pOpMUPOBAHUS, YEM B IIPHIYKCKOE BpeMsi. XOPOIIO
Ppa3BUTHIC HTIOBUATBHBIA U WITIOBHAIBHBIA TOPH30HTEIL.

dn + Eh (zv) — 1,20-1,40 M. — a;10BHANBHBIA TOPH30HT,
Ha KOTOpBIH HakjaablBaeTCs KapOOHATHBIH FOPU30HT
NPUIIYKCKOH nouBel. I103TOMYy 3TOT MaTepuan B BepxXHeEH
YacTH BCKUIAeT ()parMEHTApPHO, HO HEMOCPEICTBEHHO Hall
It 6e3kapbonarHbiii. KapGoHATEl MPHUIYKCKOTO FOPH30HTA
MIPOHUKAIOT MO 3aTéKaM U TPEIIMHAM B PBIXJIBIA MaTepua.
Macca mo4TH CIUIOLIb COCTOUT U3 MpUChINKH Si2. HuxHss
TpaHMIA 3aTeYHAs, BOIHHICTASI.

Iht — 1, 40-1,80 M. — HEOMTHOPOIHO OKPAIICHHBIH, STPKHIA,
prkaBo-OyphIi ¢ CH30-OypbIMH, OPaHKEBO-OyPBIMHU MISITHAMI.
HNmeromuecs miu€HKU Kee3a U MapraHila, BCTpedaloTcs
(bparmenTsl Tya 1 oO6cuIHaHa.

8. Apxeosoruyeckue KoOJJEeKIUHH
najeoJuTHYeckoi crossnku MaJjioro
PakoBna IV

3a cTeneHbo COXpaHCEHHA MOBEPXHOCTHU U 3a CBOUM
CTpaTI/IFpa(i)I/I‘-IGCKI/IM 3aJICraHUECM BCC apTe(baKTBI OBLITH



pa3buThl Ha 8 KyJIBTYPHO-XPOHOJOTHYECKUX KOMIIJICKCOB
(manee KynbTYpHBIH KOMITIEKC): HeonuT-0pon3a (0), mo3gHuit
naneonut (1), cpegunit naneoxur (11, 111, IV), HIOKHU]
maneot (V, VI, VII).

Kynomypusiii komnnexc I (no3ouuii naneonum)

BonpmuHCTBO HAaXOJOK 3TOrO CJOS 3ajeraiu Ha
riyoune 0,30-0,50 M. B BepxHell mauke BHTa4e€BCKOTO
ropuszonra (vtc). O6cunuanossie Haxonku (83%)
OTJIMYAJINCH OT MPEIBIAYIIEr0 KOMIUIEKCa HAJIMYUEM KOPKU
BBILIENAYMBAEMOCTH ¥ MAaTOBOH C CHHMM OTJIMBOM IaTHHOM.
Komrnexe HacuuThiBaeT 177 HAXOMOK: OTXOJbI IPOU3BOJCTBA
- 152, opynust — 27 (Puc. 11, 15, 16<liBeTHoli pucyHOK 4>,
17).

3a TEXHUKO-TUIOJIOTHUYECKUMHU XapaKTEePUCTUKAMHU
9TOT CJIOHM OTJIMYAeTCs OT BCEX OCTAJIbHBIX KYJIBTYPHBIX
koMmIuiekcoB Manoro Pakosna IV 60oiabmiuM KOIM4eCTBOM
mnactuH (17%) u npUCyTCTBUM OPYAUI C PE3LOBBIM CKOJIOM
(1,7%). B xoJuIeKI#i0 BOILIM IJIACTHHKU C MPHUTYIUICHHBIM
KpaeM (2 1IT.), U3TOTOBJIECHHBIE U3 CJIOBALIKOTO 0OCHIHAHA.

Pa3noo6pa3ue ChIpbs, HCHOIB3YEMOTO Ha CTOSHKE,
BO3pacTaeT B INEPHOJ BEPXHETO MajieonnuTa. B kamMeHHOM
COOpaHHUM PTOTO KOMIIJIEKCA NMPUCYTCTBYIOT HaXOAKH H3
HMIIOPTHOTO oOcuanaHa, paguoIsIpuTa, THAPOKBApUHTA,
kpeMHs. [IpeobnagaioT peTymupoBaHHEIE 0OCHANAHOBBIE
MJIaCTUHB U KOHIEBBIe ckpeOku. [IpucyTcTByeT pesen Ha
pamuonsipute (Puc. 11, 17).

Takum o6pa30M, 3a CBOUMHU TCXHHKO-THITIOJIOTHYCCKHUMH
XapaKTepucTukaMu u CTpaTI/II‘pa(l)I/I‘IeCKI/IM 3aJICTaHuCM
KaMCHHBII HWHBEHTAphb 3TOI'0 KOMILJICKCA OTHECEH KO BPEMCHHU

TIO3JHETO ITaJICoJInTa.

Kynomypuwiii komnnexc Il (cpednuti naneorum)

ApredaxTbl 3TOTO KOMIUIEKCa ObUTH HaWICHBI Ha TITyOHHE
1,40-1,20 M B 10ro-BOCTOYHOM YacTH packoma, B TO BpeMs
KaK B CeBepoO-3amaJHONW 4acTH packoma, OOJBIIMHCTBO
apredaktoB ObUTH 00HapyxeHbI Ha TiTyouHe 1,00 - 1,20 M.

BOnNpMIMHCTBO KAMEHHOTO MHBEHTaps OBIIO
3a)MKCHPOBAHO B HM3aX BUTAaYeBCKOH mouBhl (Vtbl) Ha
yaavickom siece (ud). Ha KIMHOBHIHBIX SI3BIKAX HMPUITYKCKOW
Mo4BbI ObUTH 3aHKCHpOBaHbI TyQoBbie Opekunu (Puc. 18).

Konnekiust kyapTypHoro komriekca II camast Gonblias u
mokasarenbHas - 4210: oTxomsl npou3BoacTa — 3765/89,4%,
opyaus Tpyaa — 236/5,6%, Heonpenenumbie — 209/4,9%.

Opynus OblLIM BHIIONHEHBI M3 obcunuana (85,5%),
kxBapuura (6%), cnanua (3%), kpemus (1,5%). HakoBanbuu
CIeTaHbl U3 MeCYaHUKa, KBApIUTa U KBapleBoil ransku. Kak

MIPaBHUJIO, 3arOTOBKOM ISl OPYAHI CITY>KHITH OTILEIIBI, PeiKe,
nmiacTuHbl. J{auHa xonebnercs ot 3 mo 10,8 cMm, mupuHa
Mexnay 2,7-7,8 cM, TommmHa 0,7-4 cm. CpenHue npornopun
opynuii 6x4,4x,8 cM.

Cpenu opynuii nmpeobiagaetT 0OJHOCTOPOHHSS, MMOJ-
napajvieNibHas ¥ yeryityaras peryms. [Ipeobinanator opyaus
C peTyIIbIO Ha JopcanbHOi ctopoHe (79,3%).

K opyausm Tpyna GbLIH OTHECEHBI: CKpebia-HOXKU —
67/28,3%, ckobenu — 17/7,2%, oTIiensl ¢ peTymb0 —
34/14,4%, 3ybuaro-Beiemuarsie — 16/6,8%, neBamrya3ckue
octpus — 4/1,7%, mnactunsl ¢ perymsto — 2/0,8%, ckpeOku
— 8/3,9%, peseu — 1/0,4%, 3arotoBku opynuii — 4/1,7%,
or6oiunku — 28/11,8%, nakoBaneau — 2/0,8% (Fig. 19, 26,
27, 30).

WHaexc npoTonpu3MaTH4eCKOH TEXHUKH COCTAaBHII —
42,8%. Nnnexc mpuMUTHBHON TeXHUKH - 47%. OcTanbHbIe
nnpekcel: IL — 9,1%, llam — 7,5%, [Flarge — 33%, [Fst —
3,5%.

JaHHBIH KOMIIeKc apTe(hakToB OB OTHECEH K
TUIIMYHOMY MYCTbE ¢ MpeoOiaJaHieM MPOCTHIX CKpebel U
OIHOCTOPOHHUX HOXe# ¢ o0yrukamu (Prkos, 2003).

C TUNONOTHYECKOW TOYKHU 3pEHUS, B KOJJIEKIIUHU
npeo6ianalT NpocThie ckpebia, HOXKHU U 3yOuaTsie:
BBINYKJIbIE, BOTHYTHIE, NpsiMble, u3Buuucteie (Puc. 12,
20). Opynusi, ¢ 6onee 4eM OJHUM PETyUIUPOBAHHBIM
KpaeM (ABOWHbIE, KOHBEPTEHTHBIE), PEIKO BCTPEYAIOTCS.
OcTpus TUNOJOTHYECKH HEBBIPA3UTENIbHBI. B KoJIeKIuu
NPUCYTCTBYIOT HEMHOTOYHUCIEHHbIC AaTUIUYHBIC
JIeBAJIITya3CKUe OCTPUS M OTIIEIb. BepxHenaneonuTuyeckue
OpyIHUSl HEMHOTOYUCJIEHHB M THHOJOTHYECKU
HEBBIPa3UTEIbHBI.

Apxeonorudyeckuil KyabTypHBIH kommuekc II
Manoro PakoBena IV xapakrepusyercs TUNHYHBIMU
cpeHenaaeoNuTHIeCKUME hopMaMu ¢ IpeobiaganueM
MPOCTHIX CKpeben U HOXKEH W CTaHAAPTHBIM, JJI 3TOTO
BpeMeHH, HaOOpOM 3y04aThIX M BhIeMUYATHIX GOPM.
Crneundukoli KOMILIEKca SBISETCS HAIMYUE MOTEPEUHBIX
ckpebea U HOXEH ¢ MCKYCCTBEHHBIM M, YaCTHUYHO
MOJNpPaBIEHHbIM, 00yImIKOM. B TeXHHKEe MEPBUYHOTO
pacumenieHus npeobianaeT pajnualbHas TEXHUKaA
paciierienus. OnHaKo, B KOJUIEKLIUM KAMEHHOTO MHBEHTApS
[IPUCYTCTBYIOT JIEBAJUIYa3CKHE ITPEAMETHI.

Kynomypuwiii komnnexc 11 (cpeonui naneonum)

Haxonku 3TOTO KyJIbTypHOTO KOMILJIEKCA 3ajeralu
HETIOCPEACTBEHHO B BepXax NMPUIYKCKOH MouBHl. B ornmunn
OT HPEABIIYLIETO CI0s, 00CUANAHOBBIE apTe(haKThl HMEIOT
Oosiee TIyOOKYIO CTENEHb BHIBETPUBAHHS U ILIEPOXOBATYIO
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IIaTUuHY. O)Z(Ha CTOpOHa HAaXOAOK, KakK IIpaBuJIO, UMCJIa B
sTYeiKax BbIIICJIAYUBAaHHUA OCTATKH HpHHyKCKOﬁ IIOYBBI C

TUAPOOKHUCIAMU KEJIE€3a U MapraHua.

B KOJJIEKIHIO 3TOr0 KOMIJIEKCA BOIIJIH: OTXOIBI
npou3BoAcTBa - 115, opynus tpyna — 15 (Puc. 14, 21).

OTX0/ABl MPOU3BOJCTBA IPEJCTABICHB THIHYHBIMHU
cpenHenaaeoIMTHIECKUMHU HYKJIeyCaMH U CKOJIaMH, BKJIIOYast
neBajutya3ckue (GOpMBbI: OTHIENH - 62, HYKJIeBHIHBIC - 15,
OCKOJIKH - 25, yemyiiku - 13.

Opyaus Tpyaa mpencTaBiIeHbl TUNHYHBIMU
cpenHenaneonuTHIeckuMu hopmamu: 3youarsle - 3, ckpebia
- 2, OTLIENBI C PeTyUIblo - 4, MIACTHHA C PETyWbIO - 1,
o0noMku opyauid - 4, perymép - 1.

OTHOCHUTENBHO Maasi KOJIEKIHs 3TOT0 KOMIUIEKca, Ha
COBPEMEHHOM JTale, AaeT BO3MOXXHOCTb OTHECTHU €ro K
OIHOCTOPOHHHUM CpPEJHENaTeOTUTHUECKUM KOMIIJIEKCAM C
MIPUCYTCTBHUEM JIEBALTYa3CKOM TEXHHUKHU.

Kynemypuwiu komnaexe 1V (cpeonuit naneoium)

Haxonxu 3aneranu B cpeaHel 4aCTH MPUIIyKCKOW IOYBBI
U UMEIOT 00Jiee CUIIBHYIO CTEIICHb BBIIICIAYMBAHUS HEKEIN
KyJIbTypHbIA koMiuteke I11.

Konnekuusa HacuyMTBEIBA€T 72 HAaXOJIKH: OTXOJBI
MPOU3BOJICTBA - 67, opyaHs Tpyaa - 5.

Cpenu opynuil BEIIENSETCS aHAC3UTOBBIH HOX C 00yIIIKOM
U KBapLUTOBBIN JICBALIya3CKHil OTILEI C PETYIIBIO.

Kynemypusie komnnexcor V.VI VII

ApredakTs! OblIM 3a(pUKCHPOBAHBI B 3aBJIOBCKON IOYBE
Ha pa3HbIX ypoBHAX. OOCHIMaHOBBIE HAXOJKH OTIMYAIOTCS
Mexay co0oif 3a CTENEeHbI0 COXPAHHOCTU MOBEPXHOCTH.
OTH KyIbTypHBIE KOMILIEKCHI MajoducienHs! (V - 16 wr.,
VI - 6 mr., VII - 9 mT.) 1 HE COCTaBISIIOT OAHOPOIHBIX
tunonorudeckux rpymn (Puc. 22, 226 <LIBeTHOH pHUCYHOK
5>).

HuxHenmaneonuruueckue kommiekcol (V-VII)
XapaKTepHU3yITCA HaJIUYMEM OpYIHil Ha MAaCCHBHBIX
MEePBUYHBIX OTIIENaX C HEPEryJsapHOH peTyllbIo.
O6cunnanoBble apTe(aKkThl UMEIOT CHIIBHO BBIBETPEHHYIO
IIOBEPXHOCTH U NPEACTaBIIAET c000ii Mopdosiornyecku dosee
MPUMUTUBHBIC THUIIBI IO CPABHEHUIO C BBILICIEC)KAUUMU
KOMIIIEKCAMH.

9. 3akiarouenue

Ha coBpemeHHOM 3Tamne ucciegoBaHUsA MHOTOCIONHAs
najeonuTHdeckas crosHnka Maneiii PakoBenm IV Ha

3akaprnarbe mpuoOpeTaeT HOBOE KadyeCTBO M3YYEHHUS U

HMHTEPNPETALUH.

CormacHo cTpaTUrpa@HUUEeCcKUM HCCIEIOBAHUAM
Ha cTosiHke Mansiit PakoBer IV, Oblin nmpociiexeHsl
TOJIOIEHOBBIE U IIEHCTOLeHOBBIE OoTioKeHus: hl, bg, vt,
ud, pl, kd, dn u zv. Crenesr coXpaHHOCTH Marepuaia
COOTHOCHTCSA C YKa3aHHBIM cTpaTurpadguyeckum
pacuiieHeHHeM U 1a€T BO3MOXHOCTbH IPOCIECIUTH
KYJIBTYpHYIO aJanTal{io MaJeoJUTUICCKUX oOuTareneit
Bocrounsix Kapnar B nepuoa mieiicroleHa.

OcobenHocThIO cTOosiHKM Maunsiit Pakosen IV ecTp
UCIOJIb30BaHNE OOCHAMAHOBBIX BBIXOJ0B MECTHOTO
MIPOMCXOXKICHHUS B TEUEHHH BCETO IUICHCTOIIEHA U PAHHETo
royioneHa. IlageonuTuyecKkuii 4eI0BEeK HEOJHOKPATHO
IOCeIIaJl OJJHO U TOXE MECTO BO3JIe COBPEMEHHOTIO cella
Mausiii PakoBen B paiioHe BynkaHH4ueckoro xpedTa Benukuit
omnec. ITyHKTBI MOBEPXHOCTHOTO cOOpa 0O0CHAMAHOBBIX
apredakToB B [Oro-3amagHod dacTu xpebta Bemukwuit
[Homnnec (c.Mamnsrii Pakosen, c.Benukuii Pakosen, Pokocoo)
MOATBEPIKIAIOT HAILY MPEIIOIOKEHUS.

Bosee nnuTensHOe MpeOblBaHHE TOMUHUT 3a)UKCHPOBAHO
Ha MEPUOJ CPEIHEro MajeosuTa - KyJIbTypPHBIH KOMILIEKC
II. B 3T0OT meproa HaM ynanochk 3apUKCHPOBATh OTACIBHBIC
MPOU3BOACTBEHHBIE yUaCTKU MO 00paboTke oOcuauaH u
YYaCTKH JKHMIOH MOBEPXHOCTH CBS3aHHBIE C TY)OBBIMH
OpeKUHSIMHU.

JanpHeimue apxeonoruuyecKkue, reoJoruuyecKkue
u naneoreorpaguueckue UCCIeAO0BaHUSA MOTYT JaTh
BO3MOXKHOCTb JICTJIbHO PEKOHCTPYUPOBATh Cpelly OOUTaHMs
U KyJbTYPHbIE OCOOCHHOCTH NaJICOJUTHUECKUX JKUTEJeH
ByJIKaHMYeCKUX pailonoB Bocrounsix Kapnar u Kapnarckoro
OacceiiHa.
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N3yuyeHne HUKHENMAJICOJUTHYECKUX
MECTOHAXO0KIAeHUH Y MeaKudoxa

Pe3iome

Hccnenyrorest n1Ba MecToHaxoxaeHUs: Memkn6ox 1 u
Memxubox A. B Memkxuboxke 1 OTKPBITO JBa KOMIUIEKCA:
T.H. "0CHOBHO#" (BO3pacT KOTOPOTO COMOCTABIAETCS C
HadajoM 3aBagoBckoro 3mu3ona, OIS 11) m "npeBHero"
(MuaUMYM nyGeHckoe Bpems, OIS 13-15). ApredaxTsr
OoJsiee MOJIOJOTO KOMILJIEKCA COIPOBOXKIAIOTCSA OOMIBHBIMU
aJICOHTOJIOTMYECKUMHU OCTaTKaMu. [onbIuTeiiHCKuiA Bo3pacT
OoJiee MO3/IHETO OOUTAHUSA COTIACHO IOATBEPXKAAETCS
pa3nuYHEIMU OHOCTpaTHTpapUIECKIMHI TaHHBIMA.

Ha MecTonaxoxneHun MemxknOoX A B HIDKHEH 4acTH
TpodwIs BEIIBICHO HE MEHEE IIECTH OTAEIBHBIX TOPH30HTOB
3ajmeraHus apredakToB, HHOTIAa B CONPOBOXIECHHUHU
HEMHOTOYUCIECHHON (ayHBI. KyIbTypO-COAEpKAIINE
TOPU3OHTHl B IIPEABAPUTEIBHOM IJIaHE COOTHOCSITCS
¢ 3aBagoBckuM (OIS 11), nybenckum (OIS 13-15),
maptoHomckuM (OIS 17-19) u mupoxunckum (OIS20 -23)
cTparturpaguyecKuMi TOPU30HTaMH. B BEpXHUX KyJIBTYpoO-
co/iepXKaIluX TOPU30HTaX BBISABICHBI BEPOSTHBIE OCTATKH
xoctpu. ITo cBouM nmapamerpam 1 cinoit Memxuboxa A
OJIM30K JKUIIBIM TIOBEPXHOCTSIM.

Marepuansl Memxkn6oxa 1 1 Memxuboxxa A Haubonee
aJIeKBATHO ONpEAEeNAITCS KaK MpHUHAAIeXKalmue K
HHAYCTPUSAM TEXHOJIOTHYECKOH Monenu 1 (0110BaHCKOM).
Jaxxe HauOosiee MOJIObIE KOMILICKCHI, HECMOTPSI Ha CBOU
CpaBHUTENBHO NO3AHUI Bo3pacT (nmopsaka 400 Twic.aeT
Ha3ajx), XapaKTepusyroTcs npeobiajaHueM YOIIEPOB,
YONNUHIOB, JHUIIb €AUHUYHBIMU PETYIIMPOBAHHBIMHU
CKOJaMH, HEMHOTOYHMCIEHHBIMH CKOJIAMH, a TaKXe
¢bparMeHTaMHu pacHmeNIEeHHOTO, pa30UTOTO U
(parMeHTHPOBAaHHOTO PA3HOTHUIIHOTO CBIPbS.

ITonyueHHble AaHHBIC MMO3BOJISIOT IEPECMOTPETh U
CyIIECTBEHHO YTOYHHUTh MMEIOIIHECSH PEKOHCTPYKIHHU
€CTECTBEHHOHAYYHbBIX M COLMOKYJIBTYPHBIX O0CTOATENIBCTB
NEepPBOHAYANILHOTO 3aceneHns Bocrounoit EBpomnel.

Bangum Crenmanuyk

1. BBenenue

HmkHe maneonnT# Yeckne MECTOHAXOXKICHHUS BO3JE ITT
Memxubox JletTnanBckoro p-Ha XMEIbHUIIKOW 001acTH
Ha 3amajie YKpawuHbI, IPEACTaBIAIOT CO00M COBOKYITHOCTH
MHOTOCIOHHBIX MaMITHUKOB IO JIEBOMY Oepery pexu
OxHue1it Byr, B ee BepxHem Teuenun. Ha cerogus 3nece
H3BECTHO JBa IMyHKTA, KOJOHKH KOTOPBIX COJEpIKaT
OTJIOKEHHSI PAaHHETO M CPEJHETO IUIeHCToneHa ¢ OCTaTKaMu
(¢ayHBl, KAMCHHBIMH apTe(paKTaMU U MpeanoraraeMbIMI
clIelaMH 04aroB, a UMeHHO Memxkun6ox 1 1 Memkuoox A.

CornacHo (usuxo-reorpaduueckoMy pailoHUPOBaHHUIO,
Y4aCTOK C MECTOHAXOXJCHUSIMH BXOJIHUT B 3alagHYIO
yacth ITononsckoro IToGyxbs JJHecTpoBcKko-/HEenMpoBCKoi
necoctenHoid mpoBuHNuU (I[lomoB m np. 1968).
MecToHaxoXIeHHsI HaxoAsATcsl Ha rpanune llomonsckoit
u IlpuagHenpoBCcKOW BO3BBIMIEHHOCTEH, U TakXe Ha
rpanune Bepxnero u Cpennero ITo6yxbsa (I'oxuk 1971).
BepxueOykckoe miuaTo mpeacTaBisier co0oil rmaBHBIN
Bojopasaen 6acceitnoB J{nectpa, Juenpa u IOxHOTO
Byra. Cunutaercs, 4To 3/€Ch COXPAaHUIOCH PEIHKTOBAs
CTPYKTypa OCHOBHBIX OpPOTpaUUIECKUX M PEYHBIX CHCTEM U
rugporpaduueckas cucTeMa pailoHa He Nepekuiia KOpeHHOU
nepecrpoiiku (I'eonorus CCCP 1958).

[TaneonTomornyeckoe MecToHaxoXJaeHHEe MemKnboxK
1 mo6GnMU30CTH OT SMTOHUMHOTO NTT MemKknboX N3BECTHO
CpeIy TeoJIOTOB-YeTBEPTUYHHKOB U MaJIEOHTOJIOTOB YyiKe
6onee cra net (Jlackapes, 1914; Bornapuyxk, 1931; I'oxuk,
1969). Be3ycnoBHBIN TPUOPUTET B HAXOAKE 37€Ch M3IEIUN
U3 KPEMHS, BEPHOI UX TPAKTOBKE M OLIEHKE 3HAYEHUS IS
naneonuroseneHus npuHauiexkuT B.K. ITacenxomy. B camom
HayaJle HbIHELIHEro BEKa MOSBUIIUCH NEepBbIC NeYaTHbIC
YKa3aHUsl Ha HaXoJKy apTe(hakToB CPEeAU MHOTOYHMCICHHBIX
naneoHToorndeckux octarkoB (ITscenxuii 2001; Pekoen
2001a; 20016). Orta, o4eHb NMpeaBapHUTENbHAS, HHPOPMALIHS,
TEeM HEe MeHee, 0Ka3ajlach BIIOJIHE JOCTATOYHOM I
oTHeceHUs Memxuboxka 1 K 4MCIy apXeoJOTHUYECKUX
MmectoHaxoxaeHui (Cremanuyk 2006; Mishra et al.



2007). Takoe ompenesieHUEe OBIIO MONTBEPKICHO
apXeOoJOrMIeCKHMH HCCIIE0BAHUAMH, TIPOBOAMMEIMH ¢ 2008
r. MccrienoBaHust HOBOTO MECTOHAXOKIACHUS Memknoox A
Obutn Hadatel B 2011 1

CucremMaTHn4ecKHe apXeoJOTHYECKHE M3BICKAHUS
B Memxuboxe ¢ 2008 1. mpoBoasitcas Memkuboxckoit
naneonntrdeckoid (¢ 2013 r. - HmwkHemaneonutuaeckoit)
skcnenunueir Uuacturyra apxeonmorun HAHY (pyk.
B.H.Crenanuyk) B TecHOM coTpynHudecTse ¢ Kuesckoro
HanmoHanbpHOTO yHHUBepcuteTa uM. 1. llleBuenko (C.H.
PspxoB) u npu noanepkke [ocynapcTBEHHOTO HCTOPUKO-
KyJBTYpHOTO 3arnoBeqnnka «Mexunoix» (O.I. [Toropurens).

OtH paboThl NPOBOAATCA B TECHOM COTPYAHHYECTBE
CO CIIEIMAJUCTaMU Pa3INYHBIX €CTECTBEHHO-HAyUYHBIX
JUCLHMIUIMH U3 Pa3IMYHbIX MHCTUTYTOB aKaJeMUHU HayK U
YHUBEPCUTETOB YKPAUHBI.

ApXeoJlornueckue M MajJeoHTOJOTHYEeCKNe HaXOAKU
U3 MECTOHaxXoXJeHUu Menxunubox 1 m Menxubox
A, oOHapyxeHHbIe B epuong Mexay 2008-2013 rr.
xpaHarcs B UHctutyTe apxeosorun HAHY, takxke kak
" KaMeHHbIe apTedakThl, HaligeHnusle B.K. [Isacenkum un
JI.LH. PexoBuoM. bonpmas yacTe MajJeoOHTOJNOTHYECKUX
HaXOJ/I0K, 0OHapykeHHBIX Ha Memkuooxke 1 JI.U. PexoBuom,
coxpansiercs B MucTHuTyTe 300m0rMnt HAHY (Kues).

PaGoTel B Memxuboxe GUHAHCUPOBAIUCH B paMKax
rocyapcTBeHHbIX HccienoBarenbckux TeM 01050001383
(2005-2009) u 0109U008921 (2010-2014) ornena
apxeosioruu kameHHoro Beka MA HAHY, T'ocynapcTBeHHBIM
dboHnOM QyHIaMEHTAJIbHBIX UCCIENOBAHUN YKpPauHbI
01130004362 (F53.5/005-2013), a Takxe Mcropuueckum
¢dakynpreToM KHeBCKOro HallMOHAJIBHOTO YHUBEPCUTETA
uM. T. llleBueHKO B BUAE CPEICTB HA IMOJIEBYIO MPAKTHKY
CTYAEHTOB HCTOPUYECKOTO (haKysbTeTa.

DTOT pasziest CONEePIKUT KPaTKyl0 HCTOPUIO MCCIIEI0OBAHHH,
U XapaKTEPUCTUKY, B OCHOBHOM apX€OJOTMYECKHUX
aCIeKTOB HccienoBaHuii Memkuboxa. HekoTopbie BaxkHbIe
aCIIeKThl aPXEOJIOTHUECKOro HccienoBaHus Mempkudoxka K
HACTOSIIIIEeMYy MOMEHTY yxke omyOnukoBanbl (MarsiilnHa Ta
in. 2010; 2013; Crenanuyk 2012; Crenanuyk Ta in. 2010;
2012; 2013).

2. UcTopusi uccjienoBaHuii

Mecronaxoxkaenre Memkubox 1 Ha MecTe TPAaHUTHOTO
Kapbepa OJIK3 II'T PacloImKeHO Ha JieBoM Oepery p. FOxkHbIi
Byr (Puc. 1; 2). MecToHaxoX/AeHHUE U3BECTHO CPEAHU
[1aJICOHTOJIOTOB U I'€0JIOTOB YK€ Ha MPOTSKEHUU MOUTH
100 net (JlackapeB 1914; bongapuyk 1931; I'oxux 1969).
BriepBeie 00paTui BHUMaHHE Ha HaJIW4KE 3/1€Ch KAMEHHBIX
n3nenuit reonor B. K. ITscenknit (1996; 2001). C nauana XX
CTOJIETHSI U JI0 HEIaBHETO BPEMEHH 371eCh BPeMsi OT BPEMEHU
MIPOBOJMIIMCH JIMIIb TEOJIOTMYECKUE U MaJICOHTOIOTHUECKHE
paboter (ITscenxuit 1996; 1997; 1998; 1999; 2000; 2001;
Pexoser; 2001a; 20016; Rekovets et al. 2007), HanpoTus,
npodeccruoHaIbHBIE apXEOJOTHYECKUE UCCIEOBAHNS HE

BEJIUCh.

EcTecTBeHHOHayuYHBIE pE3ylNbTaThl ATOr0 IepHoAa
N3Y4eHMs aMSATHHUKA CYIIECTBEHHBI.

B 0600meHHOM BUJE, NOCJIEAOBATECIbHOCTD
Menxunboxa no nanHeiM JI.VM. PexoBua u coaBTOpOB
(Rekovets et al. 2007) BBRITIAONT CIEeqyONIUM 00pa3oM.
IMpodune cocraBiaen cybadpaibHBIMU OTIOKEHUAMHU,
MpEeJCTABICHHBIMU BEPXHEIIEHCTOLCHOBBIMHU JeccaMu
U MOoYBaMHU, U ABOWHOMN cpenHennelCTOLEHOBOM
aJIIOBHABHON Maukoi, mepexkpriBaronmeil 6azanbHbIe
apxelickue rpaHUTHl. YKa3aHHas aJUIIOBHAJIbHAs Iadka
COZIEPXKUT OoraTble MaJMHOIOTHYECKUE, MAIaKoJIOTH4YeCKHe,
MHKpO- U MeradayHucTHUYecKHue cBHIeTeNbCcTBa. VMeroTes
OIpEe/IeJICHHbIE M JOBOJIBHO CYIIECTBEHHbBIC Pa3ju4Hs B
COCTaBE MAJICOHTOJIONMYECKUX OCTATKOB M CIIOPO-ITbUIBIIEBBIX
00pa3noB, NPOUCXOASIIUX U3 OTIIOKEHUH T.H. IEPBOTO
(HYOKHET0) M BTOPOro (BEPXHEro) aJIIOBHAIBHBIX ITUKIOB
Memxuborxka, a TaKXxKe M U3 MEPEXOAHOTO CIIOS MEXK/Ly HUMH.

Hcxonst n3 Ouocrparurpaguueckux JaHHBIX, OTyYEHHBIX
M. Kowmap, JI. PexoBuem, A. Yenansiroii (Rekovets et
al. 2007), HWXKHUH aJUTIOBUANBHBIA MUKI Memkxuboxka
xapakTtepusyercs npeobnananuem (1o 80%) npeBecHoit
MBUIBLIBI, HPEJCTABICHHOW MHOTOYHMCIEHHBIMU 3€pHAMHU
cocHbI 1 1y0a, U Jajiee JIUIbL, Bs3a U rpada. DK30THbBIE BUJIbI
TaKXe MPeICTaBICHbl U BKJIIOYAIOT OpeX, MIEIKOBUIY U
np. Menkast u cpenusisi Gpayna npencrasieHa Marmota sp.;
Trogontherium cuvieri; Trogontherium cf. minus; Micromys
sp., Clethrionomys glareolus; Arvicola mosbachensis;
Microtus agrestis; Microtus nivaloides; Microtus arvalidens.
Cpenu KpyHHBIX MIEKONMHUTAIOIUX MPUCYTCTBYIOT
TPOTOHTEPUEBBIN CIOH, ATPYCCKUH HOCOPOT, TUTAHTCKUH U
OnmaropoaHbIN OJICHH, MeBeb JeHuHrepa, kocyns, kabaH,
BOJIK, U Ap. CIHCOK MOJUIIOCKOB HacuuThiBaeT 49 BUIOB,
IJIaBHBIM 00pa3oM, nmpecHoBoAHbIX Rekovets et al., 2007).

Crnenyer OTMETUTh, YTO MO YTOYHEHHBIM JaHHBIM
BHJIOBOTO COCTaBa CPEJHUX U KPYHMHBIX MIIECKOIHTAIONUINX
MECTOHAX0XKAeHUsT Me k00X 1, 371€Ch, B OTI0KEHUAX
3aBaJJOBCKOI'0 BPEMEHH, KPOME paHee OIpeaeIeHHBIX
Elephantidae, Stephanorhinus kirschbergensis, Cervus
elaphus, Sus scrofa, Ursus deningeri, Trogontherium cuvieri,
Lepus sp. obHapyxeHbl Takxke octaTku Dama clactoniana,
Capreolus sussenbornensis 1 Ursus thibetanus (qanusie A.-M.
Myanb, cepus ¢aynsl u3 packornok 2011 r).

B uenom, cieayeT OTMETHUTh, YTO HUMEIOIIUECS
reoJIorH4ecKue 1 OuocTpaTurpaduyeckue JaHHbIC HAXOAATCS
B XOpOILIEM COOTBETCTBHUU U €IUHOJYIIHO YKa3bIBAIOT Ha
BEPOSITHO 3aBaJOBCKUN = JTUXBUHCKUH = MHUHIEIb-PUCCKUN
= TOJBIUTEHHCKHH BO3pAcT HIKHUX CJIOEB aJUTIOBHAIBHBIX
CEAMMEHTOB B YaCTHOCTH, U 000MX aJUIIOBHAIBHBIX LUKIOB
Memxn6oxa B IIETIOM.

HuxHss 4acTh KOJOHKH COACPXKHUT KaMEHHBIC
apredaxTbl, KOTOpble, N0 AaHHbIM JI.J1. PekoBua, cBsi3aHbl
C TOHKON NMPOCHONUKON MIOTHOTO MIMHUCTOTO CEAUMEHTA,
MEePEKPHIBAIOIIEr0 TPAHUTHI U MOACTUIIAIONETO OTIOXKEHUS
MEPBOTO AJUTIOBHATIBHOTO IHKiIa Memxkuboxka. YUuThIBas



SMH30J YXYAIICHUS KIMMara MEXIy HEPBBIM U BTOPHIM
AJIIOBUAIIBHBIMU IIUKJIAaMHU, TOPU30HT C apTepakTaMu
MpeIBapUTEIBHO COMOCTABISIICS C TOJIBMITEHHCKAM
snm3onoM (OIS 11) (Cremanuyk, Pexoser 2009). Henasane
Majae0dKOJOTHIECKHEe PEKOHCTPYKIUHM MO3BOJISIOT
KOHCTATUPOBaTh, 4TO Memxub60ox 1 (mepBBIA MUK
0CaJKOHAKOIUICHHS) CYIIECTBOBAN B YCIOBHSIX TEIIOTO U
BIIQ)KHOTO KJIMMaTa yMepeHHOi 30HHI (¢a3a reinsdorf, OIS
11) (PexoBen u np. 2013).

Apxeonorndeckast koyutekus Memxuboxka 1 k 2008 r.
ObL1a JIOBOJBHO HE3HAYUTENbHOH. [IpennonoxuTenbHbIe
apredaxtsl, oOHapyx)eHHbIe 30ech B.K. [lsacenkum eme B
1950 rr, 6pTM 1aBHO yTepsHbl. Bo Bpems packomok B.K.
[scenxoro u JI.M. PexoBua mexay 1996-2006 rr Ovinn
BBISBJICHBI U 3aT€M ObLIM ONyOJMKOBAaHBI HYyKJIEBUIHAS
¢dopma, ckpebio, CKOJIbI, B OCHOBHOM MEJIKHE, OCKOJIKH,
eIMHUYHOE U3ZIeTHe U3 PACLICIUIEHHOTO TpaHuTa (To3aHee
ompeneneHHoe kak necuyanukosoe) (IIscenkunit 2001;
Pexosert 2001; Rekovets et al., 2007). PeBusnst coOpaHHbIX
KaMEHHBIX HaXOJOK BBISIBHJIA HECKOJbKO OPYIHH Ha
KPEMHEBBIX TaJIbKax.

BaxHO OTMETHTB, UTO H3ENHs, HAPSIAY C OCTAaTKaMu
¢aynsl, 6butn BoisBIeHB! B.K. [lscenkum B OTIOKEHUSIX
12 (1o »TOoMy aBTOpY) FOPHU30OHTa 3aBaJJOBCKOIO
(roNIBIITEHHCKOT0) BO3pacTa, NMPEACTABICHHbBIX KBapIEBBIMU
CBETJIO-CEPBIMU, MECTAMHU SIPKO-OypBIMHU, ECKAMHU C
OTAEJIbHBIMH O0JIOMKaMH CapMaTCKOTO OOJHMTOBOTO
U3BECTHSAKA, MEJIKUMU MaJl0 OKaTaHHbIMM KPEMHEBBIMU
raJlbkaMi, a Takxke KPYIHOW IUIOCKOH KPEMHEBOW TalibKu
«MOPCKOTO THIIa OKATaHHOCTHY.

B 2008r., B pe3ynbraTe KpaTKOCPOYHON apXeoJ0oTrH4ecKoin
pexorHocuupoBku Memkuboxa 1, ObIO yCTAaHOBIEHO
HaJlu4ue KaMEHHBIX apTe(aKTOB B BBHIIIEYNOMSIHYTOM
IUIOTHOM TJIMHUCTOM CEIMMEHTE, a KpOME TOr0 — B HIDKHEH
YacCTH MECYaHbIX OTIOKEHHH IEPBOr0 aJNIIOBUAIBHOTO
LUKIa. BpIICHUIIOCH Takke, YTO HapsaAy ¢ KaMEHHBIMHU
HaXOAKaMH, KyJIbTYPO-COAEpIKALINE CEIUMEHThI BKIIIOUAIN
MHOTOYHCIICHHBIE HHTEHCUBHO ()ParMEHTUPOBAHHbIE OCTATKU
(dayHbI, HHOT/Ia ¢ XOPOIIO BBHIPaXKEHHBIMU Hape3KaMu
U eAMHUYHOH 3apyOkoi (Puc. 3), KOCTAHBIE OTIIETBI U
peryuupoBanusie (?) pparmentst (Puc. 4: 4, 7).

B 2009 r. Ha Memxkuboxxe 1 OblI yCTaHOBJIEH Packom
0011Iel MIOMIAABI0 OKOJIO 23 KB.M, OJHAKO TOJIIIA OTI0KEHUI
OKa3ajach HEHapYIICHHON paboTaMy MPOLUIBIX JIET JIMIIb Ha
y4acTKe OKOJIO TpeX KB.M, a elle okoio 10 KB.M comepKanu
OCTaTKHU HEMOJHOCTHIO MPOOPAHHON HIDKHEW YacTH KOJMOHKU
(Crenanuyk u ap. 2010). [Ipoduip otnoxeHud ObLI
U3Y4YEH IajieonefojoraMu. B oTioXeHusax 3aBaJOBCKOrO
ropuzoHTa craauu zvl u zv3 (mo XK.H. MarBunmuHoi u
C.I1. Kapmasunenko), i B 12 (no B.K. ITsacenxomy, 2001)
unu B 15 u 16 (no A.JI. Yenansire, cm. Rekovets et al. 2007)
JINTOTOPU30HTAX, KOTOPBIE TAKXKE OTHOCATCS YHOMSHYTBIMH
ABTOPaMH K 3aBaJI0BCKOMY (JIMXBHHCKOMY, FOJIbLITEHHCKOMY,
MUH/IEIb-PUCCKOMY) BPEMEHH, ObUIH BBISBICHBI ()ParMeHThI
KOCTEH JXMBOTHBIX Xa3apcKoTro (ayHHCTHUYECKOTO

KOMIUIEKCa, B T.4. ¥ C IIPEAIIOIOKHUTEIBHO aHTPOIIOTEHHBIMU
MOBPEKICHUAMH, CAMHUYHBIC KPEMHEBBIC TAIBKU U HX
(parMeHThl, 00BbEKTHI U3 AP. MOPOJ KAMHS, YaCTh KOTOPBIX
JE€MOHCTPUPYET NMPU3HAKM HAMEPEHHOH MoauuKanuu,
B YaCTHOCTH, YOINIIMHI HA OTACIBHOCTH TEMHO-CEpPOro
rpaHuTa.

B 2011 r. ocHOBHBIE HCCIeAOBaHUS MPOBOAUIUCH HA
MeCTOHaXO0XaeHuu Memxubox 1, a Tak)Kke Ha BHOBb
00cie10BaHHOM MyHKTe Memxkub0x A, pacmoioKeHHOM
HIDKE 10 TEYCHHIO, TaKkxke No seBomy Oepery FOxHoro byra.
BrniepBbie Ha MemxknOoxe 1 ObLIH BBISBICHBI Y4acTKH 0Oe3
AJUTIOBHAIBHBIX MECYaHUCTHIX CEAMMEHTOB, Ha KOTOPBIX
BBISIBJICHO HECKOJIBKO TOPM30HTOB 3aJieraHus apTe()akToB U
MIPEIONIOKHUTENbHBIE OcTaTku ovara. Ctpaturpadudeckoe
MOJIOKEHHE 3THX HAXOJOK OIpenesieTCs HadaloM
3aBagoBckoro Bpemenu (OIS 11) u, nmpeanonoxxuTensHo,
nyoenckuM snuzonom (OIS 13-15). T.o. BuepBbie ObLIO
YCTAHOBJICHO HaJM4YUWe Ha MECTOHAXOXJECHUH JIBYX
pPa3HOBPEMEHHBIX apXeoJOTHYECKUX KOMIUIEkcoB. Ha
Memxuboxe A B OTIIOKEHHUSX, BpeMs aKKyMYJISLIMH KOTOPBIX
OBLT MpeABapUTEIHLHO OTHECEHO K 3aBaJOBCKOMY SMHU301Y
(OIS 11) Taxxe ObuTH OOHAPYKEHBI KAK HECOMHEHHBIE, TaK U
MIPEIIONIOKUTENBHBIE apTe(haKThI.

IToneBsie paborer 2012 r. Beauch Ha MYHKTax
Memxubox 1 1 Memxu6ox A. Ha Memxuboxe 1 Obuin
MOJIYy4EHBI JOMOJHHUTENbHbIC MaJICOHTONOTHYECKHUE,
apXE0300JIOTHICCKUE M apXCOIOTHIECKHE MaTEepHAabl,
NOATBEPXKAAWIIHE HAJIMYUE ABYX pPa3IHMUYHBIX
apXEOJIOTHYECKUX KOMIUICKCOB: T.H. "OCHOBHOTO" (BO3pacT
KOTOPOTO COMOCTABIISICTCS C HAYaJIOM 3aBaJJOBCKOTO AIIN30/1a)
u "npeBHero" (JrybeHcKoe? BpeMs).

Ha MectoHaxoxagenuu Menxubox A, mo
MpeABapUTEIbHBIM OLIEHKAM, B HIDKHEH 4acTu mpoduis
BBISIBJIEHO HE MEHEE IIEeCTH OTACIbHBIX FOPH30HTOB
3ajeranus apre(akToB, KOTOPbIE OTACIAIOTCSA IPYT OT
IpyTa IecuYaHO-TPaBHMHBIMHU W TJIIEUCTBHIMH CIOSIMHU 06e3
HaxomoK. HekoTopbie TOPHU30OHTHI COEpKali CPAaBHUTEIHHO
HEMHOTOYHCIIEHHYIO (ayHy, CpeIu KOTOpOil 0OHApyKEHBI
OCTaTKHU Jajiee He ONMpEeAeNNMBIX OBIKa, JOIIaaH, ONCHS,
kabana. [IpenBapuTenpHas ONEeHKA BEpXHEHW I'paHUIBI
TE0JIOTHYECKOT0 BO3pacTa HaXOAOK - MHHIEIb-PHCCKOE
Bpemsl, okoso 380-420 Teic. sieT Hazaxn. HuxHss rpaHuna Ha
OCHOBaHHMH CTPATUTPAUIECKUX H IMAJEOTEI0TOTHIECKIX
JIAHHBIX OBLT OTHECEH K THOHII-MUHEI0, 0Koji0 700 THIC. JIeT
Ha3asl.

Uccnenosanus 2013 1. Beanchy Ha Memxkuboxe A.
B rpamnmax nmmomanu packoma 2012 r., mocie ero
packoHcepBaluu, Oblia clellaHa Bpe3ka B TEIO TeppacHl,
nmoxydeHa Ooyiee MOJTHAsT KOJOHKA OTIOKEHHI, KOTOpHIE
OXBaTHIBAIOT MPOMEXYTOK BPEMEHH OT TOJOIEHa 10,
BEpOsITHO, cTpaTurpaduueckoro ropusonra lllupoxnHo
(T.e. M0 oKkoOJO 1,2 MIIH. JIET Ha3aa) W 3aJeralT Ha CIIOSIX C
0CTaTKaMH MOPCKHUX OTJIOKEHHH CapMaTCKOTO BPEMEHH.
VccnenoBaH BepXHUH KyJIbTypHBIH CIIOH 1, TpeACTaBISAOMMI
c0000 T.H. XHIYI0 MOBEPXHOCTH. Bo3pacT cios, mo
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cTparurpauuecKiM yKa3aHHsAM, cocTaBisieT okoio 400 Toic.
JIET U COJCPKHUT OCTATKH €IIe OJHOrO BEPOSITHOTO ouara.
B paspese mpociexkuBaeTCs 10 CEMH CaMOCTOSTEIbHBIX
ApXEOJOTHUYECKHX TOPU30HTOB. APXECONOTHYCCKUE
apre(axTsl ObLTH OOHAPYKEHBI B OTJIOKCHHUSIX 3aBaI0BCKOTO,
NyOEHCKOTO0, MAPTOHOMCKOTO U MHPOKUHCKOTO
cTparurpaduuecKux TOPU30HTOB, MPEICTABICHHBIX ICPHOBO-
MOA30JIUCTBIMH, TYTOBBIMH U OOJOTHCTHIMHU NMOYBAMH U
03epHO-aJUTIOBAANEHBIMU ITOWMEHHBIMU MaTepHaIaMu.

C apXxeoNOTHYECKOH TOYKH 3pEHHS MaTepHalbI
Memxuboxa 1 1 Memxuboxa A Hambonee ageKBaTHO
CIeAyeT ONpenessaTh Kak MpUHaIexalue K HHIYCTPUIM
TeXHOJoTHYeckoi Monenu 1 (onmoBaHckoit). Panne
U CpPEeINHENJEeHCTOUNEHOBHE apXeOJNOTHUYECKHE
MECTOHaX0XJAeHuss Memxuboxa mpu nainbHeHIIeM
W3y4YeHNUH, HECOMHEHHO, JTOCTaBUT HOBBIC BKHbBIE TaHHBIEC U
CYIIECTBEHHO JIOTIOJIHUT 3HAHUS O IPEBHEHIINX CTpaHHUIAX
JIOUCTOPHUH CTPAHBEI.

3. Mexxuoox 1

MecTOHaxX0XK/I€HHE PACHOJI0KEHO NPUMEPHO B OJHOM
KWJIOMETpE K 3anany oT nrr Memkubox Jlernunsckoro p-Ha
XMenpHULKOH 00i1., o eBoMy Oepery p. IOxHblit Byr, B
Mmecte kpytoro niruba pexu (Puc. 1). Koopaunarer 49° 35'
40" cm, 27° 42' 23" B

B nmpemenax MecTOHaXxOXJEHUS B pa3HbIE T'OJbI
HCCIEN0BAIOCh HECKOIBKO y4acCTKOB, IMOJTYUYHBIIUX
HaMMEHOBAHNUS: OCHOBHOI PacKoIl, OJIEHHH packoIl, ceBepHast
u 1oxxHas Tpanmes (Puc. 3). HauGonee cymecTBeHHEBIE
pas3nu4usa B CEAMMEHTOJOTHYECKOH IOCIeN0BaTeIbHOCTH
Ha CErofHs BBISBJICHBI Ha Y4acTKaX OCHOBHOIO pacKoIa
u 10kHOU TpaHmeu. [TosTomy ux cTparurpadudeckue u
IulaHUrpaduIeckue 0COOCHHOCTH HIKE 0XapaKTepH30BaHbI
oTaenpHo. MIMeTCs TakkKe CyLUeCTBEHHBIEC Pa3JIMuus
B COCTaBE BBIABICHHOTO BELICCTBEHHOTO MaTepuana. B
YaCTHOCTH, Ha y4acTKe IOXKHOH TpaHIIeH IPaKTHUYeCKU
MTOJIHOCTBIO OTCYTCTBYIOT MAJCOHTOJIOIMYECKUE OCTaTKU.
B TO ke Bpems, o0mue 3aKOHOMEPHOCTH B 0COOEHHOCTSIX
KaMEHHOTO MHBEHTaps, TakKue KaK HaJuuue H3Jenui
JIBYX THIIOB COXPAaHHOCTH M NPUYPOYEHHOCTh HUX K
Pa3HOBO3PACTHBIM CEJIMMEHTAM, COXPAHSAIOTCS HEM3MEHHBIMU
Ha BCEX y4YacCTKaX MECTOHAXO0XK/ICHHUS.

ITpu packonkax NpUMEHsIaCh CTaHJapTHAas METOIUKA
PACYMCTKU OTJIOKEHHH IO JIMTOJIOTMYECKUM IFOPU30HTAM,
¢ ¢dukcanueil HaxoJOK B Ipejesax KaxJI0oro Ksaapara B
cUCTEeME TPEeXMEPHHIX KoopAuHaT. [IpousBoaniace Takke
boTo- n uepTexHas QUKCALUs, a OTIEIbHbIE CIOKETHI
3alUChIBANIMCh Ha BUeo. KynpTypoconepamiye celMMeHThI
IPOMBIBAJIMCh, HO HE MOTHOCTHIO.

3-1 OcHOBHOII packon: NJaHurpapuyecKkue u
cTpaturpaguyeckne 0Co0eHHOCTH

VyacTtku Ha kB. 11-16 ¢d u Oonblas 4acTh JUHUY €, OblIa,

KaK BBISICHHJIOCH B Ipolecce MpoOOpKH IepeKpPhIBAIOIINX
CEJUMEHTOB, OJHOCTBIO HccliefoBaHa paHee. Ha momny,
MOBEPXHOCTH T'PAHUTHOTO IIOKOJS, 3apUKCHPOBaHBI
OTZETbHBIE BATYHUHKH 110 25-35 cM, BalyHBI 1 OJIOKH KaMHS
ot 0,5 no 1,3 m B monepeunuke (Puc. 4). [IpakTuueckn
BCE BAJyHBI, BAJIYHYUKH U OJIOKU KaMHS UMEIOT
WHTEHCHBHO 3arflakKeHHBbIe MOBepXHOCTH. [loBEepXHOCTH
MaTEepUKOBOH IpaHUTHON HIMTHI MECTaMH IUIOTHAs,
MeCTaMM 3pOJUpOoBaHHas. Mex1y OTIeIbHBIMH BalyHaMHU
U KaMHSMH MMEIOTCS TPEIIMHBl U y4acTKH, CoAeprKallue
IUTOTHBIM ITTMHUCTBIA CEIUMEHT B BHUJE JIMH3 10 AECATKa-
MIOJIYTOpa CAaHTUMETPOB HPOTSHKEHHOCTBIO. DTOT CEAUMEHT
COCTAaBIICH PBIKEBATO-3€JIEHOBATO-0ypOi IIIMHON U JICXKHUT
HETOCPEACTBEHHO Ha Kope BbIBeTpuBaHUs. [IpocnexeHHas
€ro MOLIHOCTh 1-3-5 cM (B MCKJIIOUHUTENIBHBIX CIIydasx — J0
15cm).

KosloHKa HEMOTPEBOXKEHHBIX OTIOKEHHH B OCHOBHOM
packone oka3anach COCTaBIEHHOM cegumeHTamu 13, 14,
15 u 16 nuroropusontoB no A.JI. Uenansire, 3ajeraroumx
Ha rpanuTHoM mute (Puc. 4; 6). Paznuuanucey crenyromue
cTparurpauiecKue moapa3/IeeHus:

TOpU30HT 13a — amToBHaNbHAS CYNECh, OKpalleHHAs
OXKEJIE3HEHUEM B PbDKMH LBET,

ropu30HT 13b — TOPHU3OHT TOTO e CeJUMEHTa ¢ OOJIBIIUM
BKJIFOUEHHEM KapOOHATOB, CBETIIO-CEPOH OKPACKH,

ropu3oHT 13c¢ - cBeTI0-cephlil cenument, ananor 13b, HO
0e3 KapOOHATOB,

npocioek 13/14 — 3cM MOIIHOCTH OMapraHIOBaHHBIH
TOPH30HT,

TOPU30HT 14 — cI0 MOHOTOHHBIX CBETJIIO-KpPAIIEHHBIX
OTJIOKEHUH! C P’)KAaBUCTHIMH 3aT€KaMH B BEpXHEH 4acTH,

TOpPU3OHT 15a — HACBIIIEHHBIH PXKAaBUCTHI TOPU3OHT,
15b — cepookpalleHHbI! aJlFOBHAJIbHBIN Mecok, 15¢ —
omapranioBanssblii (15¢1) u oxenesnennsiii (15¢2) (panee —
15d) npocnoiiku,

TOPU3OHT 16a — PBIXJIBII CBETIIO-CEPbIH aIFOBUATIBHBII
MIECOK ¢ OOJIBIINM YHCIIOM PAKOBHH,

ropu3oHT 16b — NPUOOHHBINH TOPH3OHT,
pPa3HOOKpaUIEHHBI, B pa3HOW Mepe HaChILEHHBII
IIMHUCTBIMU BKJIIOYEHHUSAMHU. [JIMHUCTBIE MPOCIOHKHU
OoJiee TATOTEIOT K MOBEPXHOCTH I'paHUTOB. CaM TOPH30HT
BBINIOJIHSIET BCE HEPOBHOCTH M 3alaJHMHBI NOBEPXHOCTH.
Bruttodaet Menkue U Meipdaiinne GpparMeHThl U KPyIHHKA
IJIEUCTOTO CEANMEHTAa MHTEHCUBHO KPacHO-Oypoil OKpackH,
ManakogayHa OTCYTCTBYeT.

B ocHoBanuu ropuzonrta 15a Ha ydacTkax BCKPBITBIX
B 2009 r. 3adukcupoBaHa MIOTHAs MHTCHCHUBHO
OMapraHllOBaHHas MEeCYaHUCTasi MOBEPXHOCTb, MOKPBITAs
crBopkamu nepiosun (Unio spp), yacTo mapHbIMH,
PacKpBITHIMH NpeuMyliecTBeHHO BHU3. [lonoOHas
MOBEPXHOCTh — MO-BHAMMOMY, IpeacTaBisiomas codboi
XOpOIIO COXpaHUBIIEECS NJHO APEBHEr0 BOJOEMA -
bukcupoBanach U B TOpU30HTE 15C, COCTAaBICHHOM
HHTEHCHBHO OMAapraHIOBaAaHHBIM, NJIOTHBIM, XOTS
U HeMOMmHBIM, B 1-2 c¢Mm, mpocrnoeMm. CXOIHBIH



FOPU3OHT «MEPTBBIX MOJUIIOCKOBY» IMPOCIEXKHUBAICI U
B BepxHell 4acTu 16 TOpH30HTAa — B JKEITOBATO-PBIKEM
cpelHe-3epHUCTOM IecyaHoM cenumenTe. Cruenyer
MONYEPKHYTh, YTO MOBEPXHOCTH 3TH AOCTAaTOYHO
MPOTSIKEHHBI, W, CIEIOBATEIbHO, MOTYT UI'pPaTh POJb
MHKPOCTpaTHUrpapuuecKux yKazaTesei.

BrisiBnennas B 2011 kapTuHa pacnpeaeineHus
MaJICOHTOJOTHYECKUX OCTAaTKOB B KOJIOHKE OTJIOKECHUH
HECKOJbKO OTJIIHMYajmach. Tak, Ha kBajgpare 14f B
OMapraHIOBaHHBIX OTIOXEHHAX 15¢ cybropusoHTa
HaxoJku ¢ayHbl BooOme oTcyTcTBOBaiM, a B 2009r. B HeM
ObuIH BCcTpedeHbl KpymHbie ¢pparmMeHTsl. B 2011 roxy B
OMapraHIlOBAaHHOM U IJIOTHOM 15¢ He OblI mpociiekeH
BBIPA3UTENbHBIH ropu3oHT Unio, BO3MOXHO I1OTOMY, YTO
OH OBLI MEHEe HACBIIIEH CTBOPKAMH MOJUIOCKOB, HO 3aTO
HHUXeE, IPU pacuUCTKe KOHTAKTHON 30HBI Mexay 15c u
MTOJUIeKAIIUM ero 16a ObLI MpoCiekKeH APYyrol ropu3oHT
T.H. «JlHa BogoeMa». He mckiroueHo, BOpo4YeM, 4TO 3TO
MPOJOJKEHHUE MOBEPXHOCTH «MEPTBBIX MOJIIIOCKOBY,
npociaexenHo B 2009 r. B BepxHell yacTu 16 ropusoHTa.
IIpenmnonoxXuTenbHble UIN HECOMHEHHbIE KaMEHHBbIE
apredakThl ObUIM BCTpEYCHBI B HEOOJBIIOM KOJIMYECTBE
u B 16a, u B 16b ropusontax (Puc. 6). Hexoropsie
JIOKQJIbHBIE OTIMYHUS B IOCIEA0BATEIbHOCTH CEAMMEHTOB
IIPOCIIeKHUBAIKNCh U Ha KBajapare 15f, nccienosabuemcs B
2012 1, a Takxke Ha yuactkax Onenbero packona (Puc. 7; 8; 9).

Bapuant uHTepnperanuuu oO0o0OmEeHHOH
cTpaTurpaMuecKoi mociae 0BaTeIbHOCTH B MECTe
OCHOBHOTO packorna Memxkuboxka 1, mpunamnexamuit K. H.
Marsunmmnoit u C.I1. Kapmasunenko npencrasieH Ha Puc.
10 (MarBuumna, Kapmasunenko 2013).

3-2 IOxHas TpaHules: IJIAaHUTPadUIecKue 1
cTpaturpapuyeckue 0CO0EHHOCTH

OTOT y4yacTOK HaXOAUTCS B MeTpax B 6-7 K IOry OT
kBanparoB 14f u 16f. Ha moment 3aBepmenus pador 2011
I. IPEACTABISNI co00# TpaHIIEI0 JIMHONH OKOJO 5 M, ¢
KOJIOHKOH CeIMMEHTOB MOIIHOCTBIO 10 6 M Ha Hamboiee
3anTyOneHHOM, 3amagHoM ydactke (Puc. 11).

CeInMMEHTHI HE COAEp)KaT HUKAKON ManakodayHBbI (3a
peRyaiuMy UCKIIOYCHUSIMH). DTO TeM Oojee HeoOBIYHO,
YTO JIMIIB B TPEX WM YETHIPEX METPax K ceBepy HAUNHAIOTCS
AJUTIOBHAJIbHBIE TIECUaHUCTBIC OTJIOKEHHUSI C MHOTOUHCIICHHOMN
ManaxoayHoi. IIoTHOCTBIO OTCYTCTBYIOT TaKKe M HaXOAKU
(bayns! miexonuraronmx. O6a STHX MOMEHTA yKa3bIBalOT Ha
IPUHINIHAIBHO UHEIE, T0-BUANMOMY, IPEUMYIIECTBEHHO
cy0aspalbHble yCIOBHS HAKOIJIEHHS 3/1€Ch OTIOKECHUMH.

B HuKHEH 4acTH KOJOHKH IOSBJISETCS I1auka HOBBIX,
OTCYTCTBOBABILIMX B OCHOBHOM PAacKoIle IeCYaHO-IIIEUCThIX
OMapraHIIOBaHHBIX M OXKeJIe3HEHHBIX oTioxkeHn (Puc. 11: 2).
B 3101 yacTu npoduiIs MpocaeKUBAETCS MOIIHBIH TOPU30HT
oMapraHiieBaHHs, BpeMCHAaMHU ILUIOTHBIH, BpeMeHAMH
pHIXJBIA. IMEHHO B OMapraHIlOBaHHBIX OTJIOXKEHUIX

BCTpeuaroTcs oO0paboTaHHbIE KAMEHHbIE U3/AEIUs T.H.
HUJKHEr0 YPOBHS 3ajleTaHusi, a KpoMe TOTOo (parMeHTh
I'PaHNUTa, KOTOPbIE TAK)KE MOIIM OBITh HEKOT/[a HCIOJIb30BAHbBI
YEJIOBEKOM.

B ko0JIOHKE OTYETIIMBO HPOCIEKHUBACTCSA JIBAa yPOBHS
3aneranus apredakToB. [IepBblid U3 HUX, T.H. «BEpXU», IO
COXPaHHOCTH COIOCTaBUMBII ¢ «OCHOBHBIM KOMIIJIEKCOM»
13 OCHOBHOTO PacKoma, MPOCIEKUBAETCA Ha YPOBHAX OT
-1240 o 1265 u BeIsABICH Ha KB. 5T U mpuieraromem ydactke
Se. C 3TUM ypOBHEM CBs3aHA HAaXOAKa MPEANOoJIaraeMoro
kocTpuiia Ha KB. 5f. DTOT 0OBEKT, BHISIBICHHBIH B FOXKHON
4acTH KBajJpaTa, B MOMEHT OOHapy»XeHHUs NpeJCTaBIIsLI
co00il cerMeHT HenpaBHIBbHOW OKpyx)HOCTH 10 50 cM B
MaKCHMaJbHOM M3MEPEHHHM, C HEUETKMMHM I'DaHHLaMu. B
I0KHOM HalpaBJIeHUH HEHCCIeJOBAaHHAs 4acTh 00bEKTa
yXoIuiia B CTeHKY KB. 4f, BOCTOUYHasi OKOHEYHOCTbh OTYACTU
MOBpE’X/JeHa (He pacro3HaHa) BO BpeMs pa30O0pKHu cios,
ceBepHas I'paHHLAa OKOHTypuUBaeTcs B miaHe. IIaTHO
CJIOKEHO CIIOMCTBIM KOHIJIOMEPATOM HpPEUMYIECTBEHHO
YEPHOOKPALUIEHHBIX MU OXPHUCTHIX JIMH3 U IPOCIOUKOB,
MOIIHOCTH ero 1o 15 cm (Puc. 12: 1, 2). B BocTo4HOMU YacTH,
NPUMEPHO B NOJIOBHHE IJIOMIAAN BUIMMOTO CErMEHTA,
Ha IATHO cella CBEpXy JIMH3a 0oJjiee CBETIOOKPAIIEHHOTO
(o6bI3BEeCcTKOBaHUE?) MIOTHOTO CEJUMEHTA, HO
Pa3MBITBIE CIIOMCTBIE TEMHOOKPAIEHHBIE YIIIUCThIE (MU
OMapraHIOBaHHBIE) MPOCIONKU MPOCIEKUBAIOTCA MO HUM B
paspese.

BTopoit ypoBens 3aneranus aprepakToB yBSI3bIBACTCS
C HIKHEH 4acThio NpOoQuIIs, ¢ pa3IMYHbBIMKU IPUAOHHBIMU
JIMTOTOPU30HTAMH M IPOCIEKUBACTCSA NMPAKTUYECKH IO
Bcell mronianu Tpanmen Ha kB. 5d-5f. [myOunb 3aneranus
Haxomok ot -1310 go -1350.

BapuanTt uHTepnperanuu crpaturpadpuueckoit
nocienoparenbHocT FO)HOM TpaHmen Memxuboxa
1, npunagnexamuit XKX.H. MarBunmunoit u C.II.
Kapmasunenko npexactasiexn Ha Puc. 13 (MarBuummnHa,
Kapmaszunenko 2013).

3-3 Haxoaku M3 HeHAPYLICHHBIX O0TVIOKeHHU i

Huxxe npuBeneHo onucaHue OCHOBHBIX KaTeropui
HaXOOK U3 Pa3JIMYHBIX yYaCTKOB MECTOHAXOMXKACHHUSI.
3-3-1 Haxoaku KOCTH

B xB. 13¢ oOHapyxeHo 85 ¢parmMeHTOB KOCTH, B
kB. l4e — 25, B xB. 15¢ =69 (Puc. 14; 15). Koctu mano
pa3IuyaoTCcs MO0 COXPAHHOCTU — BCE OHM B HACTOSILIUU
MOMEHT B 3HAUUTEIBHOU Mepe MHHepanu3oBaHsl. Ho mo
BHEIIHEMY BUJY pa3indusg A0BOJbHO pe3ku. HexoTopsie
U3 HUX TEMHOOKpAII€HHbIE, OMapraHllOBaHHbIE, JpyTrue
UMEIOT XKEJIThie U Oypble MATHA OXKEIE3HCHUs, HHOTIa
30HATBFHO OTPaHNYEHHBIC U PE3KO BBIJCISAIONINECS Ha 00IIeM
cepom (OHE, HHBIE UMEIOT OOIINI TEMHBIH TOH M TMOKPBITHI
JIIOCTPOM, peXe BCTPEUAIOTCs KOPUUHEBO-OKpAIlIEHHBIE,
CBETJIO-TIAJIEBbIE, Aa)ke po30Bbie. He BbI3bIBa€T COMHEHUH,



YTO pas3JIMUHbIA OOJUK KOCTEH BBI3BaH YCIOBUSAMU
WX 3aJieTaHusl B pa3HbIX FOPU30HTAX MECYAHHCTOTO
QJUTIOBHANIBHOTO CEIMMEHTa, B HEOJWHAKOBOH Mepe
OKpameHHOTo OKHCIaMH MapraHia u xkene3a. OnncaHHBIN
THUII COXPAaHHOCTHU XapaKTepeH JJIs KOCTel, KoTopbie
TIPOMCXOST U3 TOPH30HTA 16a, BHE 3aBHCUMOCTH OT yJacTKa
MeCTOHaX0oXAeHus. BaxxHo, 4To B KOCTH M3 T-Ta 16b -
SPOANPOBAHHBIC U CHIIBHO OKAaTaHHbIE, YACTO B MAPTaHIIOBOM
HaTeke.

B npoctupanuu mo BepTHKalU U B IUIaHEe HaOMONArOTCA
CIIeYIOIE 3aKOHOMEPHOCTH: Hanbosiee MHOTOUUCICHHBIMU
OKa3aJINCh HAXOAKHM B moAropusonte 15b; Haxomok B 15
ropuszoHTe OoJjiee yeM BJBOE OOJIbIIE, YEM B FOPU30HTE
16; Haxoaku 15 ropusoHTa CpaBHUTEIbHO PABHOMEPHO
pacnpocTpaHeHsl M0 IUIOIAAHN, a HAXOAKH 16 — kak Oyaro
Obl JIOKaJIM30BaHbl IPOCTPAHCTBEHHO M TATOTEIOT K KB. 13e
(Tabm. 1).

Ha npyrux yudacTkax 3aKOHOMEPHOCTH pacIpeeseHus
(parMeHTOB KOCTH O BEPTHKAIH OBIIM HECKOJIBKO WHBIMHU,
OJIHaKO MaccoBas NPUYPOYEHHOCTh K TOpH30HTY 16a
coxpansiercs (Ta0m. 2):

PasmepHocTh pparmMeHTOB — OT 1-2 cM (XOTS €CTh M
MeHbIme) 10 14 cMm. YucneHHo mpeoOiagaroT GparMeHTs
pasmepamu 1-4 cm (Tab. 3). HaGnronaercs BelpakeHHas
TEHJEHUMS YBEIUYEHHUS Pa3sMEPHOCTH (parMeHTOB OT
BEPXHUX CYOrOPH30HTOB K HIKHUM.

YacTh KOCTEHl AEMOHCTPHUPYET Pa3JIMYHOTO poja
noBpexaeHus (Ta6. 4). IHTepec BBI3BIBAIOT (parMeHTHI
CO CleJaMM NMOTPBI30B MEJIKHMHU TIPBI3YHAMHU H,
MPENNOI0KUTEIbHO, KPYIHbIM XunHukoM. ObOpamaer
Ha ce0s BHUMaHUE HEMHOTOYHCIEHHOCTh ()parMeHToB C
MPU3HAKAMU PACCHIXaHUS KOCTH, XOTA €AMHHUYHBIEC TaKue
00pasibl B KOJUIEKIMU UMeroTcs. Tak ke peaku oOpasipl ¢
Koppasuell moBepxHocTH. HeoObI4HBI GparMeHTsl (3 2K3.)
C rpynnaMu KOPOTKHX (10 HECKOJIbKHX MM) IapaulesIbHbIX
ToHKHX Hape3ok-uapanuH (Puc. 16, [{BeTHOl pucHok 6),
KOTOPBIE, BO3MOXKHO, SIBIISIOTCS PE3YJIBTaTOM MEXaHHYECKOTO
KOHTaKTa KOCTH C KaKUM-JIMOO OCTPBIM IpPEIMETOM B
€CTECTBEHHBIX YCIOBHUAX. JTH ClIellbl, BIIPOYEM, MOTYT
OBITH PE3yJIbTaTOM M MHOTOKPATHOTO MOAPE3aHMs JIE3BHEM
KaMEHHOTo opyaus. Bce Takue HaXOAKU yBSI3BIBAIOTCS C
pa3HbIMU CyOTOPH30HTaMH 15 TOPU30HTA U MPOUCXOIAT U3
onHoro, 15e, kBagpara.

MeHee AUCKYCHOHHBl B OTHOIIEHHH CBOETO
IIPOMCXOXKICHHUS HAPE3KH, BEChbMa HAIlOMUHAIOLIHNE T€, YTO
B Marepuanax cpexsero naieonuta Kpeima, Hanpumep,
OOBIYHO YBSI3BIBAIOTCS C Pa3AeKON W yTUIu3aunuei
no0bryu. Takue pparMeHTHl JOBOJBHO MHOTOYHCICHHBI
(6onee 10) u cocTaBieHbl OpeMEeTaMU C €AUHUIHBIMHU
(4TO BCTpeEuaeTcs pee), MapHBIMH, MM TPYIIaMH TOHKHX
Hape30K, UIMHON OT HECKONBKUX 10 20 MM, PacroloKeHHBIX
0/l Pa3InYHBIMU YIJIaMHU K JUIMHHOHM ocu koctu (Puc. 17,
IIBeTHO# pucHOK 7). DTy Irpyniny AOMOJHSAIOT NPEAMETHI,
MOBPEX/CHHU Ha KOTOPBIX TaKXKe MOSBUIINCH, CKOpEE BCEro,
B Ipolecce YTUIU3AUUHU TYILIH KUBOTHOTO: ()parMeHTHI

KOCTEH ¢ MPU3HAKaMH ylapoB TYIBIM IPEAMETOM, KOCTSIHbIE
OTIIEIBI, B TOM 4HCle U oueHb TunnyHbie (Puc. 18). B 2008
. ObLT OOHapykeH (hparMeHT ¢ 3apyOKoH, T.e. ClIeoM yaapa
ocTpbiM npeameToM. B koopaunarax 2009 r. sTa Haxoaka
Obla caejaHa B rpaHUIAxX KB. 14e, Ha ypOBHE rOpH30HTA
15, B cyoropusonte 15b (Puc. 19). Hexotopsie nmpeameTs
MPEJCTABIAIOTCS y)KEe CKOpee He OTXOlaMH pa30MBaHUs, a
MPOAYKTaMHU HaMepeHHOTo paciierieHus koctu (Puc. 20).

Takum oOpa3om, ompeaeneHHast 4acTh (payHUCTHICCKUX
OCTaTKOB JIOCTAaBJSET CBUJIETEIbCTBA ACITECIBHOCTHU
YeJI0BeKa, U 3TO B PaBHOM Mepe crpaBeIuBO U 1 15 u s
16 ropU30HTOB.

Ilo cBUAETENbCTBY CHENUANTUCTOB-MAJIEOHTONIOIOB,
bu3nyeckass KOMIOIEKTHOCTh (ayHUCTHUYECKHUX
octaTkoB Memxkuboxa | He SBISETCS HOPMAIBHOU s
MaJeOHTOJOTUYECKUX MecToHaxoxaeHuii. Koctu B
3HAUUTEIbHOI Mepe (parMeHTUPOBAHBI, U BBICKAa3bIBACTCS
MHEHHE O TOM, UYTO 3TO CBS3aHO C JAESITEIHbHOCTHIO
yenoseka (Rekovets et al. 2007). Cnenyer nmpu3HaTh, 4TO
IO CTENEeHH CBOeH (parMEHTapHOCTH CEpHUsi KOCTeH u3
Memxuboxka HAXOAUT NPSIMbIE aHAJOTHH C MaTepUalaMu
MaJICOIMTHYECKUX CTOSTHOK. BBIBOI 00 aHTPOITHOM XapakTepe
CepUH KOCTHBIX OCTAaTKOB Memkunboka 1 ObLT OATBEPXKICH
A,-M. Myans, paborasiueii ¢ marepuazamu 2011-2012 rr.

Kpome Toro, HeKoTOphIE CyIIeCTBEHHBIE TOTIOIHUTEIBEHBIE
JAHHBIE AT CTAaTUCTUYECKUH y4deT CIOMOB, CPeAN KOTOPBIX
pasIuYaroTCcs Te, YTO MPOHU3OIIIN B MOMEHT, KOT/a KOCTh
6o ObuTa emie CBeXel (T.H. «CIOMBI IO CBIPOMY»), JIHOO
KOTJ]a KOCTh YK€ 3HAYMUTEIbHO MOTEpsiaa OPTaHuky (T.H.
«cyxue cioMe») (Tabm. 5).

Kak Bunum, u3 54 xocrteil mogoBUHA AEMOHCTPHPYET
CIIOMBI IO CHIPOMY»,a BTOPAsl MIOJIOBHHA — IO CYXOMY».
IIpu stom mo 1/5 kocTeit co caomMamMu MO CyXoif KOCTH
— TaK)Xe UMEeT MOBEPXHOCTH, NOJIYUYUBIIUECS MPH
(parMeHTaIu KOCTH B CBEXEM COCTOSHHH.

Takast 3aKOHOMEPHOCTb IOATBEPAIIACE M Ha IPYTHUX
ydacTkax MectoHaxoxaeHus (Tabm. 6).

OTa CTaTHCTHKA CBHIETEIHCTBYET O HECKOJIBKHUX
MOMEHTaX.

MoOXHO yTBep>KJaTh, YTO 3HAUUTEJIbHAS YacCTh KOCTEH
Oblla yTHIM30BaHa, OyIydW B CBEXEM COCTOSHHH.
OOBEKTHBHO 37I€Ch MOXKHO TPEIIoiaraTb u JesiTeIbHOCTh
KPYIHBIX XWUIITHUKOB, U paboTy ueloBeKa, W, B MEHbIIEH
Mepe, paboty mpupoaHbIX (akTopoB. B Bepcurio «xpymHOTO
XHUITHUKA», OJHAKO, HE BIIMCHIBAIOTCS, KPOME YHOMSHYTBIX
BEIIIE HAPE30K, 3apyOOK, OTIIETOB, TAK)KEe W Takas JeTalb,
Kak (parMeHTHPOBAHHOCTH 3y0OB HOCOpoOra: HH OJMH
XHITHUK HEe CTaHeT YTHIM30BaTh ITOJOOHEIE, SHEPTeTHIECKU
Oecroyie3HbIe, 00HEKTHI.

Cnrcok ecTeCTBEHHBIX (PaKTOPOB, alpHOpPU CHOCOOHBIX
MPUBECTH K MHTECHCHBHOW ()parMeHTaluy (ayHUCTHIECKON
cepun Menxuboxa 1 He Tak Beauk. PakTuuecku,
OH CBOJUTCS K JABYM BapHalusM: BBITAITHIBAHUS U
MEXaHHYECKOTO TOBPEKICHHS B PE3yNbTaTe COydapeHus
KOCTeH M KaMHeW moja Bo3aeiicTBueM TeueHus. U B Tom,
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W B IpPYroM CiIydae HMOSIBICHHE CIIOMOB CBEXEH KOCTH He
HCKIIIOYEHO, HO TPEAIoiaraTb HX MacCOBOCTh U BBICOKYIO
WHTEHCHBHOCTH ()parMeHTAlNH, TeM Oojiee B YCIOBUSIX
HAXOXKICHUS B PHIXJIBIX OTIIOXKEHUSAX CIIOKOWHON paBHUHHOU
peKH WM 03epa, BpsA JU BO3MOXHO. Elre ogHO BaxHOE
00CTOSITENECTBO: (parMeHTHl pa30UTHIX KOCTEH 3aierarmT B
MEeCYAHUCTHIX AJUTFOBHAJBHBIX OTIOXKEHUSIX, COAEPIKAIINX
3HAYUTEJNbHOE YUCIO XPYNKHUX PAKOBUH, KaK IIEJbIX,
TaKk U 0OJOMKOB, a MHOT/Ia U IIOBEPXHOCTHU, YCTIaHHBIE
MIapHBIMU CTBOPKaMH IPECHOBOAHBIX MOJUIIOCKOB. TpyIaHO
IIPEACTaBUTh ce0e COBMECTHO 3ajleraroliue ocTaTku, Ooiee
HECOOTBETCTBYIOLIME JPYT APYTY I10 THITY COXpPaHHOCTH!

B nenom, ocobenHoctu cepun kocted Memxuboxka 1
MOTyT OBITh O0BSCHEHBI BO3ICHCTBHEM KOMILIEKCa (JaKTOPOB,
HO mpeobiajalUUM CpeJu HUX CJeJNyeT NMPU3HATh
AHTPOIOT€HHBIH.

3-3-2 Haxonku kamMHs

CenumMeHTHl 15 u 16 TUTOrOpU30HTOB 3aleralmT Ha
MIOBEPXHOCTH TPAHUTOB apxeiickoro BpeMeHu. I[loBepxHOCTH
IPAHUTHOI'O IIOKOJIS B Pa3HOW Mepe ycesHa OloKami,
BaJI[yHaMH U BAJ[yHUHKaMH C 3aIIaKEHHBIMH TIOBEPXHOCTAMH,
pa3mepamu ot 25 1o 130 cM B MakCUMaJIbHOM HU3MEPEHHH.
ITockonbKy €CTeCTBEHHONW HOPMOM SIBISETCS «KPYIHBIN
KaMEeHb CO CIVIAXXCHHBIMH, OKaTaHHBIMH ITOBEPXHOCTIMUY,
TO B IpoOIlecce PacCKONOK CINEIHalbHOE BHUMAaHUE
YAEIAIOCh BCTPEYEHHBIM B HENEPEOTIOKEHHOM COCTOSHUU
AHOPMAJIBHBIM OTAEIbHOCTSAM: HECTAaHIAPTHOW (OpPMBI,
HEOOJIBIINM 110 pa3Mepy, B 0COOEHHOCTH OCTPOYTOJIbHBIM.
Takum o0beKTaM NPHCBaUBAJICS HHAWBUIYaJIbHBIH HOMED.

Brinium mpoaHanu3upoBaHBl 3aKOHOMEPHOCTH
pacnpe/eneHust ”HIUBUTyalbHbIX HAXOIOK KaMHS B KOJIOHKE
OTJIOKEHHH; Pe3ysbTaThl H3JI0kKEeHbI B TabmuyHoM Buje (Taom.
7). BBeneHsl Takke JaHHbBIE 0 HAXOKaM KPEMHSL.

HabGmnionatores cneayronye 3aKkOHOMEPHOCTH: B BEPXHEM
cybropusoHTte 15 ciosi HaXOAKH KaMHsSI OKa3aluCh CaMbIMU
MaJIOYUCIEHHBIMU; BCEr0 HAaX0JOK B 15 ropuszoHre
MPUMEPHO Ha TPETh OOJbIIIe, YeM B rOpu30HTE 16; HAXOIKU
000UX TOPU30OHTOB PAaBHOMEPHO PAacCHPOCTPAHEHBI 1O
HCCIIEI0BaHHOH MIOIaau.

PasmepHocTh pparmMeHTOB KaMHs — oT 2 10 17 cM.
Uucnenno npeobnagaot GgparMeHTs padMepamu 2-3
cm. Kak u nns cepun kocteid, HaOIIOACTCSA OTUYCTIMBAS
TEHJCHIMS YBEJINYEHHS pa3MepoB (hParMeHTOB OT BEPXHUX
cyoropuzonToB K HibkHUM (Tabu. 8).

YacTp KaMHEW AEMOHCTPHUPYET JyUdlle UIHU XyXKe
BhIpa)KCHHbIC NMpU3HAKU Moaudukanuii. B mocnenuee
BpeMs Hauyaju pa3ju4yaTh HECOMHEHHbIE apTedaKThl
(apredaxTt), npeanonaraemeie apredaxtsl (arti VS
ge0), HECOMHEHHBIC MPHUPOJHBIE OTACIBHOCTH KaMHs
(reodakt). MoryT pa3nu4aTbCs Kak OTACIbHOCTH KaMHS
¢ mpu3HakaMu OOOMBKHU, TaK U OCKOJKH-OTXOABI TaKOU
000uBKU. MoauduuupoBaHHOe Chipbe (OOJIBLICH YaCThIO,
CpeIHE3epHHUCTHIC TPAHUThI) BEChbMa CIEUU(PHUYHO U, Yalle
BCET0, HE IO3BOJISIET JIETKO M OJHO3HAYHO YUTATh MOPSIOK

CHATHUM, HapaBJIE€HUE U YHCIO CKOJOB. BMecTe c Tem,
BCTpEYAIOIUECcs B pa3HbIX COYETAHUSX, TAKHE IPH3HAKH KaK
KOHTYPBI HETaTUBOB, OCTPBIE YIIIBI MEXIY COCEACTBYIOIINMU
IIJIOCKOCTSIMHU, COYE€TaHHE MHTCHCUBHO OKAaTAHHBIX U HE
(unu MeHee) OKaTaHHBIX MOBEPXHOCTEH, CEPUIHOCTH
B IOBTOPEHUH «HEECTECTBEHHBIX» (OPM BallyHUMKOB,
peKoHCcTpyHpyemasi cxemMa 0OOUBKH, aHAOTU YAApHOM
IUTOIIAJIKH, CIIMHKU M OPIOIIKA MTO3BOJISIOT BBIACIUTD P
aptedakToB u npefmnonaraeMeix apredakxros (Tadm. 9; 10).

KamenHble apredakTsl U mpeanoiiaraeMple HAMEPEHHO
BHUJIOM3MEHEHHbIE KAMHH Ha y4acTKaX, BCKPHITHIX B 2008-
2009 r. o6HapyxuBaroTcs ¥ B 15, 1 B 16 JIUTOrOpU30OHTAX.
BwMecre ¢ TeM omylaeTcsi TeHASHIHS TATOTCHUS KAMEHHBIX
00BEKTOB K HU3aM KOJIOHKH, YTO COBMAJAeT M C OOJIbIICH
YaCTOTON HaXOJOK B 3TUX OTJIOKEHHUSIX KPYIHOpPa3MEPHBIX
npeameToB. Ha yuactkax, BCkpbeIThiXx B 2011-2012 rr.
apre(axTsl, npeanonaaraeMple apreakTsl U reoaKTel ObUIH
BBISIBIICHBI TOJIBKO B 16a u 16b ropuzonrax (Tadn. 11, 12;
Puc. 9, 11-13).

MHuenne 06 ucnonb3oBanuun B Memxuboxke 1 rpanuta
B Ka4eCTBE CHIPbS U1 U3TOTOBJICHHUS KaMEHHBIX OPYAMH,
pasyMeeTcs, HeJib3sg OTHECTH K NPHUBBIYHBIM. BmecTe ¢
TEM MpaKTHKa UCIONb30BAHHS TAKHX MOPOJ B JIPEBHEM
MAJICONIUTE UMeNa MECTO, XOTs, O€3yCIIOBHO, MPENOYTECHHE
IIpH HAJIMYUHU BbIOOpA OTHABaJOCh APYTHMM MaTepHallaM.
VcTOYHHKYM COOOIIAOT O IPAHUTHBIX M3JENHAX, HHOTIA
CIUHUYHBIX, HHOT/Ia CEPUUHBIX, B HUKHEM IaJCOIHUTE
Adpuku u Azuu (Braun et al. 2008; Chauhan 2009; Howell
and Clark 2004 (1964); Leakey 1994; Momin 1995; Nelson
1993; Pappu 2001 u ap.) ecTh yKa3aHHUS M HA HAJIHMYIUE
TAKUX U3JEJIUN B rajseuHslXx uHAycTpusix Esponst. B
CpelHeNaleoIuTUYECKOE BpeMsl UCIOIb30BaHHE TPAHUTA
CTaHOBHUTCS eme Ooyee peAKUM, XOTS O Takux (akrax
COOOMIAIOT U I €BPONEHCKOr0 KOHTHHEHTA (HampuMep,
Vaquero et al. 2004).

BBl mpoBegeH 3KCIEPUMEHT MO HU3TOTOBJICHUIO
YOMIEPOB, YONIMUHIOB M PyOuUIa U3 CPEIHE3ECPHUCTOTO
rpaHUTa MECTHOTO MPOUCXOXJeHHs. B kauecTBe
0TOOMHHUKA MCIOJB30BANICS BAIyHYHK TAKOTO JKE ChIPHSI.
Kak BbIsicHMI0CH, 00paboTKa HEe TpeOyeT HUKAKHX OCOOBIX
MYCKYJIBHBIX YCHUJIUW M HPHU HUCIOJb30BAHHU HABBIKOB,
MOJYyYEHHBIX NMPH paboTe C U30TPONHBIMH MOPOIAMH,
MPUHIHITHAIEHO BO3MOXKHO MONTYYHTh U3EIIHE UIAHUPYEMOM
¢dbopmbl. BMecTe ¢ TeM, TPAHHUT, YTO €CTECTBEHHO OBLIO
0XMIAaTh, BeET ce0s ropasio MeHee MpecKa3yeMo, HexXeln
H30TPOMHAS MOPOJa, U3ACIUS MOJYYarTCs rpyObIMH,
TOHKas TOBOJKA MPHUHIMIIAAIBHO HEBO3MOXKHA, OUCPTAHUS
HEraTHBOB CHATHH Yalle BCEr0 YMTAIOTCS IUIOXO, OTXOJBI
00OMBKH 3a4acTyIO COCTaBJIEHbI O€CPOPMEHHBIMU OCKOIKAMU
u obimomkamu. Cpenul MOCIeTHUX, OJHAKO, €CTh CIMHUIHBIC
MPEIMETHI, KOTOPBIC 00JIAIAt0T MPU3HAKAMHU CKOJIOB. Takxke u
B KOHCYHBIX MPOIYKTaX, IPU BHUMATEIHLHOM PACCMOTPCHHUH,
MOYHO pacIO3HaTh HAMEPEHHOCTh POPMBbI, BOCCTAHOBHUTH
cxeMy o0paboTKH M, HHOTJA, PEKOHCTPYUPOBATH
MOCIIEI0BATEIbHOCTh CHATHH. OOINil BBIBOA: MPOTYKTHI



9KCIIEPUMEHTA MPUHIUIHUAIBHO CXOJHBI ¢ HEKOTOPBIMU
MaTepuagamMu, oOHapyKCHHBIMH Ha MECTOHAXOX/JICHUU B
MPOLIECCE MOJIEBBIX PaboT.

Cpenn xamMeHHBIX apredakrtoB Memxunboxa 1 mMmerorcs:
YOMIMHUHT Ha OTJCIBHOCTH TeMHO-ceporo rpanuta (Puc. 21;
22), npeaMet, popMabHO HAOMUHAIONIMI OBaJIbHBIN Oudac,
OITHAKO CKOpee BCEro Takxke sBIstomuiics yornmuHroMm (Puc.
23), Tpu cKonla U3 MomoOHOTO cBeTIIo-ceporo rpanuTa (Puc.
24: 3-5), kpaeBoii CKOJI Ha CIIONCTO-KpeMHHUCTOM nopoze (Puc.
24: 1, 2). B marepnanax Memxkuboxa 1, 0OHapyXEHHBIX B
MIPOILIBIE TOJbI, MMEIOTCS U JIp. MPUMEPHI UCTIOJIB30BAHUS
HEKpeMHeBbIX nopoa. CiieayeT ynoMsHyTh O BBIPAa3UTEILHOM
KBapIMTOBOM oTiuene u3 coopos JI.M. PexoBua u o ckoie u3
necuanuka, onyonmukoBanHoM B.K. [Tsacenknm (2001).

K uucny BeposATHBIX apTe(aKkTOB OTHECEH eIlle psl
IIPEMETOB, TIIAaBHBIM 00pa30M U3 CBETIO-CEPOro rPaHUTA.
31eck UMEIOTCS IpeanonaraeMele ckonbl-ockonku (Puc. 25:
1-3), OTIENbHOCTH C OJHUM U OoJiee HeraTuBaMu OOMBKH, a
TaKkKe T.H. «pacuJIeHEHHbIC BATYHUYUKI» (IIPEUMYIIECTBEHHO
ananoru vorrepos) (Puc. 26).

B nanbHelimem BBIACHHIOCH, YTO KaMEHHbIE apTe(aKThl
U3 pa3HBIX JUTOJOTHYECKUX TFOPU3OHTOB MMEIOT
Pa3HYI0 COXpaHHOCTb. Tak, COXpaHHOCTbH apTe(dhaKToB
U NPEIIOJIOKUTENIbHBIX apTe()aKTOB U3 BEPXHEH 4acTu
oTnoxxeHuit (16a) u ux HwxHeld yactu (16b, npugOHHBIN
CII0if) CylIecTBEHHO pasznnyarorcs. Haxonku u3 «BepxoB»
Jydied COXpaHHOCTH, MEHEe 3POJUPOBAHBI, MEHEE
JIIOCTPOBAHbI, HE TIOKPBITHl MapraHIEBBIMH H JKEJIE3UCTBIMU
okucnamu. Haxonku u3 HuXKHEH yacTH OTIOXKEHMH, Kak
MPaBUIIO, 00JIaJaI0T NEPEUUCICHHBIMH XapaKTePUCTHKAMU
(Puc. 27; 28).

3-3-3 Haxoaku KpeMHs

HabGniogaercs nBa Tuma COXpaHHOCTH KPEMHEBBIX
noxenok. [IepBoHavyanbHO IHIOTETHYECKOE pa3jinyeHue
6oxee M0JIOAOT0 "OCHOBHOrO" KOMIIJIEKCAa HaX0IOK
u Ooliee IpEeBHEr0 KOMILIEKCA B JajbHEHIIEM HallIo
MOATBEPIKJCHUE B IPOCICKEHHOM OTIIMYUU B COXPAHHOCTHU
KpPEMHEBBIX MOJETIOK U3 JIMTOJIOTUYECKOro ropu3oHTa lba
u 16b. TopuzoHT 16a conocTaBIsETCSA C FOJIBIITCHHCKUM
BpemeHneM (Munnaenb-pucc) (OIS 11), 16b ropusoHT - ¢
nybeHckuM BpeMeHeM (MuHzaens I-11 anbruiickoi cxembr)
(OIS 13-15) (MarBuumuna u ap. 2013). CymecTBeHHas
pa3HHUIIa B BO3PACTE MOXKET OOBSCHATH Pa3HYI0 COXPaHHOCTb
apTe(aKkToB U COMPOBOXKIAMOMICH (hayHBI.

B kadecTBe OCHOBHOI'O CBHIpbs AJIS MOJENOK "OCHOBHOTO",
roJbIITEHHCKOrO0, KOMIJIEKCAa UCIOJNb30BaNach
MEJIKO3EPHUCTAss KOPUYHEBAS C 3€JICHOBATHIM OTTCHKOM
pasHoBunHocTh KpemHs (Puc. 29), BeposiTHee Bcero
mectHas (CenbkoBckuit 1977). ApredakTsl CpaBHUTEIBHO
HEMHOTOYHCJICHHbI, CyMMapHasi YHCJIEHHOCTh KPEMHEBON
KOJUIEKIIMH "0CHOBHOTO" KoMmiekca Memxuboxa 1,
BBISIBJICHHAs! Ha Pa3JIMYHBIX ydacTKax cocTasiseT a0 40
npeaMeToB. MaccoBas HaxoJKa KPEMHEBOTO KOMILIEKCa
MIPEJCTaBIsAeT COOON CKOJI, MEJKHH CKOJI, 4aCTO YEUIYHKY.

XapaKTepHbl TOHKHE B CEYEHHH HEOOJbIINE OTIIEINHbI ¢
PETYIIbIO, HMEIOTCS TAK)KE OTIIEIBI, OOJIOMKH U OCKOJIKH
C peTymspio ucrnoib3oBaHui. OTCYTCTBYIOT HACTOSIUE
HYKJICYCBI, HET HACTOSIIIMX CKpeOes, KOHBEPreHTHBIX (HopM,
OTCYTCTBYIOT KaKue-JIMOO MPU3HAKH JBYCTOPOHHEH TEXHHKH.
IIpencraBneHsl pparMeHTUPOBAHHBIE OPYAMS Ha TalibKax,
HeOOIbIIIME raliedky ¢ equHuIHbIME cKoamu (Puc. 30; 31; 32).

NHTepec mpencTaBisOT NPpUMEpPbl pEMOHTAaXa.
Tak, numeeTcss MPaKTHYECKHU MOJHBIN, 32 UCKIIOUYEHUEM
0IHOTO HEeOONBIIOTO (parMeHTa, CKIaAeHb YIJTUHEHHON
YIJIOHMIEHHO-TPYIIEBUJHON KPEMHEBOM TallbKu U3 Tpex
¢parmentoB (Puc. 33). OxHa U3 AIHHHBIX KPOMOK
rajbKyd JEMOHCTPHUPYET €IUHUYHBIA OTAEIbHBIN U TpU
MPUMBIKAIOIUX JIPYT K APYTY BBIPA3UTEIbHBIX HEraTHBa
000uBku B nonepemenHoit manepe (Puc. 34). Ilocxne
pacuieruieHus rajbka Oblila HAMEPEHHO (parMeHTHPOBAHA;
OCTpble IpaHK (pParMeHTOB UMEIOT PETYILb UCIIOIb30BAHHUS.

Bonee mpeBuuii, npennonoxutensHo nydberckuit (OIS
13-15), KOMIIIEKC KPEMHEBBIX MOAEIOK YacTO BKIIOYAET
WHTEHCHBHO OTVIQ)KEHHBIC MPEIMEThI, TEMHOOKpAIlICHHBIC
3a cueT OKHCJIOB MapraHIia u xenesa. MmMeroTcs Taxxke n
HaXOJKH C MEHEEe ONVIAXKEHHBIMHU U JIy4Ille COXPAHUBIIMMHCS
noBepXxHOCTAMH. OOLIas YUCIEHHOCTh KPEMHEBBIX
M3 3TOTO KOMILIEKCa cocTaBisieT 10 30 mpeaMeToB.
IIpencraBiaeHbl OpyAus Ha rajibpkax (MHKpPOYONIEpPHI
U MUKPOYONNHHTHU), MPOAYKTH pacKalblBaHUS U
(dbparmeHTanuu rajek, Heboipmue oruiensl. MMeroTces
CIIMHUYHBIC KIFOBOBHUIHBIC OCTPHs, CKPEOKOBHIHBIC (DOPMBI,
OTHIENHBI ¢ peTymsbio. Tak ke, Kak u B 0ojee MOIoI0M
KOMIUTEKCE, OTCYTCTBYIOT HYKJIEYCHI, XOPOIIO BHIPAKEHHBIE
CKOJIBI U OpyAHs Ha HUX. HeT HUKaKUX NMPU3HAKOB
NMpUMEHeHHUs IBycTopoHHeH TexHuku (Pmc. 35: 1-6; 36;
37; 38; 39; 40). AHamornyHbIe TEXHUKO-MOP(OIOTHIECCKUE
rmapaMeTphl XapaKTepHBI U IS U3IEeNUi U3 APYTUX BHIOB
CBIPBsL. U B TyOEHCKOM U B 3aBaIOBCKOM KOMIUIEKCAX CHIPHEM
CIy’)KHMJIa B OCHOBHOM KpeMHEBas, HHOTJA KBAapLIHUTOBas
rajgpKka, peako — (parMeHThl KUIBHOTO KBapIia, 00JIOMKH
TpaHHTa U Ip. 36pPHUCTHIX mopoxa. KoHedHbIe TPOTYyKTHI
TaKX€ CXOIHBI: 3TO OTIEJIBHOCTH CHIPHS C OXHUM-
HECKOJIbKUMH HETaTHBAMH CKOJIOB (YOMIMEPBl U YOIMIUHTH),
eIMHUYHBIE CKOJIBI, OOJIOMKH M (hparMeHTHI, MHOT/A C JIETKOI
BTOPUYHOH 06pabOTKOM.

4. PekoHCTPYKUMS reoMOP(0I0rH4eCcKOro
acleKTa MeCTOHAXO0KACHUS

B camoM o011eM BHJIe MOKHO MIPEAIIONArarh CeayIouee.
B nyGeHckoe BpeMs Ha BCEX BCKPBITBIX ydyacTKax
MECTOHAXOXKAECHHS, B PE3YNbTATE KU3HEAEATEIBHOCTH
TPYNNBl PaHHUX TOMHUHHJ, aKKYMYIHPYETCS HEKOTOPOE
yucyo aprepakroB. OJHAKO yCIIOBUS HE CIIOCOOCTBYIOT
COXPAaHEHHUIO B 3THUX CEIMMEHTaX OPraHMYECKHX OCTaTKOB,
B HUX, B YAaCTHOCTH, IPAKTHYECKH HE COXPAHAETCS KOCTb,
OTCYTCTBYIOT PAKOBHHBI MOJUTFOCKOB M OCTPAKOABI.



He uckntoueHo Bmpouem, 4To B JIyOEHCKOE BpeMs
MPOUCXOAHUT HE NEepBOHAaYaNbHAs aKKyMyJIsAIus, a
NepeoTIokKeHNne apTe(aKToOB U MPOYNX OCTATKOB, BpeMs
HaKOIIJICHHUS KOTOPBIX CBS3aHO C 0ojiee PaHHUM ITEPHOIOM.
BaxxHo, uTO HaxoAku W3 «HU30B» IOXHOW TpaHmen
3aJIerafoT MPakTHYeCKH Ha OJHOM YPOBHE C HAaXOIKaMHU M3
ropu3zoHTa 16b Ha yuacTkax, UCCIIEIOBAHHBIX K CEBEpPYy OT
tpanmreu (-1320-1340).

B pannwmii nepron 3aBagoBckoro BpeMeHHu (zvl) ypouwiie
BHOBb 3aCEJACTCS U BHOBb HPOUCXOJAUT aKKyMyJsIus
apredakToB M OpraHn4eckux marepuanoB. OHAKO HA 3TOT
pa3 uMeeT MecTo (anuaibHOE pa3/ielIeHuEe y4yacTKOB IO
COCTaBy coxpaHUBLIMXCS ocTaTkoB. B FOxHO# TpaHmee
B CEJMMEHTaX 3aBaJ0OBCKOI'0 3MM30/1a COXPAHMUIHUCH
KaMeHHbIe apTe(akThl ¥ OCTATKH MPEAIOIaraeMoro odara,
HO OTCYTCTBYET KOCTh, U NPAKTHUYECKH HET PAKOBUH
MOJUTIOCKOB. Ha ocTaibHBIX y4acTKax MECTOHAaXOXIACHUs
B CEJMMEHTaX 3aBaJOBCKOI'0 3MHM30/a apTedakThl u
MIPEKPACHO COXPaHMUBINASACA KOCTb 3aJIeraeT COBMECTHO C
OOMIIBHBIMH OCTaTKaMH IIPECHOBOHBIX MOJUIFOCKOB, a TAKXKe
pa3HooOpasHoi uxruodayHoit u ocrpakogamu (nanusie [1.0.
Toxuka, JI.U. PexoBua, H.W. [lukans u ap.). [IpumeuarensHo,
4TO0 apTedakThl "OCHOBHOTO", TONBIITEHHCKOTO, KOMIUIEKCa
U3 NPEUMYIIECTBEHHO cybaspalibHbIX oTioKeHHH FOxHOI
TpaHILEn 3ajJerarT runcoMmerpuuecku Ha 50-60 cMm Bbile,
YeM HaXOIKH B NPEUMYILIECTBEHHO Cy0AaKBaJILHOM aJUIIOBHU
OCHOBHOTO U OJICHHETO PACKOIIOB (JINTOrOPH30HTHI 15 1 16a).

OTH (aKTHl MOTYT OBITH COINIACOBAHBI, €CIIH JOMYCTHUTB,
YTO B MOMEHT OJM3KHUil (MM MTPAKTUYECKH OJHOBPEMECHHbII)
¢ aKKyMYJISIHeH OCTAaTKOB )KM3HEIEATEIbHOCTH JIPEBHETO
YeJoBeKa MPOUCXOJUT YaCTUYHBIN — HE 10 Bcell oOuTaeMoi
IJIOINAH - PA3MBIB M COIIYTCTBYIOIEE IEPEOTIOXKEHUE
apreakToB U (GayHUCTHYECKUX OCTATKOB B AJUIIOBHAJIbHBIC
cenuMeHThl. OZIHOBPEMEHHO 3TOT pa3MbIB MOTI' IepepadoTaTh
U ePEOTIKUTH JIYOSHCKHI aJlTioBHid ¢ apTedakramu Ooree
PaHHEro 3MU30/1a 3aCENICHUSL.

MoOXHO AONYCKaTh TakXe, YTO BOJOEM BO3HHK
0 MOMEHTa HaKOIJIeHUS apTedakToB U MeradayHb
rOJNbIITEHHCKOTO 3MU304a 3aceleHus. DTOT BOAOEM
yKe Cym[eCTBOBaJl B MOMEHT OOMTaHHUs, OCTAaTKHU
KU3HEJESATEeIbHOCTH HAKalJIMBAJUCh Ha JAHE U Mallo
NepeMeIaakich B JalbHEHIEM.

Takas Bepcus Jydlle cOriacyeT cienyrouue GaxKThi:
HEOKAaTaHHOCTb, XOTS U JIEFKYI0 OINIaXEHHOCTb, KPEMHS,
OJIM3KYIO MM UACHTHYHYIO COXPAaHHOCTh KPEMHEBBIX
U3JeNUi B aJUTIOBHM U MPEUMYIIECTBEHHO Ccy0al’paibHbBIX
OTJIOKEHUAX, HaJIMYME B aJIIOBUU HECKOJIBKUX YPOBHEH
CIOKOMHOTO JIHA ¢ HAaXOAKaMH KpeMHs U (hayHbI, OUEBHIHO
pa3yuuHy0 TahOHOMHIO OPraHHYECKUX OCTATKOB,
OTCYTCTBHUE MPU3HAKOB MHTEHCHBHOH mepepaboTKu
annioBus. Hanuuue nByX TUmoB naugmadra (Bogoem
U HU3KO PACIHOJOXEHHBIH y4aCTOK CYIIH) B MOMEHT,
ONMM3KHMI HAKOTUICHHIO OPTaHMYECKHX OCTATKOB, MOXET
O0BSCHUTH TAaKXe M HAaXOJKy B aJUIIOBUM (parMeHTOB
KOCTH C NPU3HAKAMHU HCCBHIXaHUS U IPO3HH IOBEPXHOCTHU.

OTH HaXOJKU CBHUIETENbCTBYIOT, MO-KpaliHel mepe, o
CPaBHHUTEIBHO MPOJOKHUTEIbHOM 3KCIIOHUPOBAHUU
(parMeHTOB KOCTH, a TaKkke 00 U3MEHEHHH YPOBHS BOIBI,
MOAMBIB Oepera, NepeoTIOKEHHE U IIOBTOPHOE 3aXOPOHEHHE
OCTaTKOB B IPHOPEIKHOM 30HE.

TakuM 00pa3oM, ronplITeHHCKUN KOMILIeKe Memkuboxa
1, ckopee Bcero, mpencTaBisieT co0oit ocTaTKu MpeObIBAHUS
TOMUHHU/J Ha y4acTKe HHU3KOro Oepera, pacrnosioXeHHOIro
HETMOCPEACTBEHHO Y BOJBL. XapaKTep BOAOEMa, KOTOPBIA MOT
OBITh M 03€POM U PEKOM, OCTAETCS TIOKA HEBBIAICHEHHBIM.

5. Memxxnoox A

MecrtonaxoxaeHue Menxubox A ymalleHO OT
MecTOHaxokAeHUs Memknbox 1 Ha paccrosaue okoino 500
M TI0 NIPSIMOM B CTOPOHY IIT, M TaK)K€ HAXOIWUTCS HA JIEBOM
oepery peku (Puc. 1; 41). Beisienen B 2011 1.). Koopaunatst
49° 25' 48" cm, 27° 23' 08" B,

IlepBoHauanbHO 34€CH, B OCHOBAHHUH JOBOJBHO
KkpyToro OopTta neBoro Oepera IOxHoro byra, koTopsiii
HMeEeT NpeBbIlIeHUEe Haa noimoi nopsaka 30 M, Obina
MOCTaBJICHA 3aYMCTKAa, BBISIBUBINAS, COTJIIACHO NEPBOM
OLICHKE, CPEIHEIUICHCTOLECHOBBIE OTIIONKEHHS U apTe(aKThI.
Bricora Bpesku He mpessimana 1,5 m. [lepssie apTedakTs
OBLIN BBISIBICHBI B MJICHCTOMEHOBHIX OTIOXEHUIX,
3aJIeTalOIIIX BCETO Ha HECKOIBKO JIECITKOB CM BBIIIIE YPOBHS
COBpeMeHHOTo ype3a Boabl (Puc. 42).

B 2012 r. 6puta ycTaHOBJIEHA IBYXMETPOBOH IIHPUHEI
Bpe3Ka-TpaHIIes,, OPpUEHTUPOBAHHAS HEPIECHIUKYISIPHO
JONHMHE W Bpe3aHHas B CKJIOH JieBoro Oepera FOsknoro byra
(Puc. 43). Bputo BBISIBIEHO €Ile HECKOJBKO TOPU30HTOB
3ajeranusi apre(hakToB, HHOTIA COMPOBOXKIAEMBIX (ayHOMH,
a TaKke BeposTHBIE ocTaTku kocTpuma (Puc. 44, LiseTHOi
pPUCHOK 8). AHAJIOTHYHBIE IO XapaKTepy OCTaTKH OBIIN
BoIsiBIIeHH! U B 2013 1 (Puc. 45).

[TpuBenem Te HAOMIONCHUS, KOTOPbIE NMEIOT OTHONICHHE
K apXeOoJOTMYECKUM aCHeKTaM MECTOHAXOXICHUS, a TaKkkKe
HEKOTOpHIE JIeTaln 0COOCHHOCTEH MPOCTUPAHUS TeX WU
WHBIX JINTOJIOTHYECKUX TOPH30HTOB.

B HmKHEH yacTH KOJIOHKH BBISBJICH CIIOH CBETIIO-)KENTOTO
3€JIeHOBATHIX OTTEHKOB AJUTIOBHAIBHOTO MECKA C BKIFOYEHHEM
He(OoCCHIN30BaHHBIX PAKOBHH U €AMHUYHBIX (parMeHTOB
xoctelt. [Ipocnexxennas momuocTs 60 cM. Han HuM stexwut
MIPOCIIOiKa MEIKO3EpPHUCTOro 0esoro mnecka ¢ 00IOMKaMu
rpaHNTa ¥ €IMHUYHBIMH CAapMAaTCKHUMH HMCKOMAaeMBIMU
pakoBMHaMu. Brlmme 3aneraeTr ammiOBHANBHBIM TOPU30HT C
OONBIINM KOJIMYECTBOM OOJOMKOB T'PAaHHTA, OOJTUTOBOTO
H3BECTHAKA, BO3MOXHO, pparMeHTaMu mecyaHHKa,
kBapua. OGIOMOYHBIN TOPU30HT MOIIHOCTHIO 110 25 cM
TIePEeKPHIBAETCS] OYCHD IUIOTHOM TONIIEH OMapraHIIOBAHHOTO
Mmecka, B CBOIO o4Yepenb, MEPEKPHITHII pPKABHCTHIMH,
OXPHUCTO-OKPAIIEHHBIMH CYTIECSIMU M CBETIOOKPAIICHHBIM
aJeBPUTUCTBHIM CEIUMEHTOM. EnHNUYHBIE apTedaKkTH U
MIPEIONIOKUTEIbHbIE apTedakThl OblIH BhIABIEHB B 2011
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I. B BEpPXHEM TOPU30HTE OOJOMOYHOIO aJIIOBHS, B ClOE
IUIOTHOTO OMapraHIIOBAHHOTO ITECYaHHCTOTO CEANMEHTa U B
P’KaBUCTHIX CyTIECsX.

B ropuzonTe 00I0MOYHOTO aJIIOBUS BCTPEUAIOTCS
TaJbKM KpeMHs, pa3MepaMH OT IOy-CaHTuMeTpa 1o 15-20-
™1 cM (Puc. 46). meercs 31meck M1 HEKOTOPOE KOJINIECTBO
otmenoB. Kak mpaBuito, 3TH OTIIENB TEPBUYHEIE, YaCTO
IIPEACTaBICHbl MEJIKUMH ()parMEeHTaMH, BIIOJIHE BO3MOMKHO
€CTECTBEHHOTO MPOUCX0XACHUS. B 3TOM 0610MOUHOM
anmoBuu B 2012 . BHOBH HaifIeHBI TalleYHBIE OpYIHS,
ckonbl. [IpenMyiiecTBeHHbIH MaTeprail HaX0A0K — KPEeMEHb.
HexoTtopsle npeaMeTsl U3roTOBJIECHBI U3 KBapuuTa. Cpenu
HaXOJIOK MMEETCs BbIPA3UTEIbHBII HOIIep Ha KBapLUTOBOH
raixpke (Puc. 47), HECKOJIIBKO YONINEPOB Ha IJIOCKHUX
KpeMHeBbIX ranpkax (Puc. 48) u HECKOJIBKO KPEeMHEBBIX
CKOJIOB U (parMeHTHl HaMepeHHO (?) pa3OUTHIX KpeMHel
(Puc. 49).

Beimre 06;10MOYHOTO ayUTIOBUS 3ajeraeT TOoJIIa, A0 IByX
METPOB MOIIHOCTBIO, MOJIOCATHIX, PKABUCTO- U OXPHUCTO-
OKpAIIEHHbIX CEJMMEHTOB, COCTABJICHHBIX Pa3HOOOPa3HBIMU
JIMH3aMH, CJIOMKaMM U IpociioedukaMu. B ero HuwxkHelt Tpery,
a TaKXe B CpellHeH 4acTH, B OTIIOKCHUAX, KOTOpPbIE, B TOM
4qucie, BO3MOXKHO, SABJISIOTCS OCTaTKaMU IOTrpeOeHHON
II0YBBI, BBISBJICHBI OTLICINBI, KaK IIPaBHJIO, YEPHOTO 1IBETA,
OnM3KMe MOpCKOMY THUIy coxpaHHocTH. Kak muHumym 10
IIPEJMETOB SBJISAIOTCS HECOMHEHHbIMH apredakramu (Puc.
50; 51).

B BepxHel yacTH MmoJIOCATOTO MECYAHOTO AJUIIOBHS
(koTopshlii comocTtaBisieTcs ¢ anuzonom zv 1, OIS 11)
BBISIBJIICH T.H. TOPU30HT "KocTpuina" (mepBbiil "o4akHbIN
ypoBeHb", 11 TOPH30HT HAXOAOK). ITO OXPUCTO OKpAIllCHHAS
NpociioiKa, NPOCIEKUBACTCS HE HAa BCEHl BCKPBITOU
romaau. Ha BckpbIToM ydacTke 3a)MKCHPOBAaHO HECKOIBKO
IATEH, BHINIAAIIMX KaK KOCTPHIIA C CaXHCTO-YIIHUCTHIM
3anonHeHueM (Puc. 44; 45).

B ceBepHOil cTeHKEe OKpaUIEHHOCTh NPOCIONKH JIydIlie
BBIpaXkeHa, B JIeBOW (I0KHOI) OoHa TepseTcs, 37ecCh
npociaoika, BO3MOXHO, pa3MblTa. 3€Ch BBISBICHBI
apTeGaKkThl Ha MEJIKHUX KPEMHEBBIX rajibKax M CKOJax
(Puc. 52; 53) u Gonbumioe 4ucio, BecbhMa BEPOSATHO,
HaMepeHHO pa30UTHIX GparMeHTOB XHUIBHOTO KBaplia.
[IpuMeyaTenbHO, YTO KAK MUHUMYM OJIMH M3 OTLIENOB
HMEET BbIpa3UTENbHbIC NPU3HAKU NMPEObIBAHUS B OTHE.
TyT ke oOHapyXeHBl eJUHUYHBIE 3yObl U (HparMeHTHI
TpyOUaThIX KOCTEH, HHOTJA MOoNypa3noxupiunecs. Huxe
BBISIBJICH €Ille OJMH, MOJOOHBIH MO XapaKTEepUCTUKAM,
MPEANON0KUTENbHBIN "04axHbIi TOpu3oHT". PeanbHOCTD
HCIOJIb30BAHHUS KOHTPOJHMPYEMOTO OTHS HYXIAeTcs B
CYILIECTBEHHOI apryMeHTalnuu. B HacTosiiee BpeMs B IOJIb3Y
"OrHEHHOH" BepCUM MPOUCXOKACHUS "OYaKHBIX MATEH"
CBUAETENbCTBYET XUMHUYECKUI cocTaB IpyHTa (oOunue
Ca npu Hu3koM conepxxanuu Mn u Fe), a Taxke Hanuuue
KPEMHEBBIX HaX0/I0K, KOTOpbIe MOXXHO WHTEPIPETHUPOBATH
kak oboxxeunusie (Puc. 53: 2). HenaBuue naHHbie
JOIOJIHUTENbHBIX T€OXUMUYECKUX ucciaenoBanuii 0. M.

JIMUTpyKa TaKkke CBUJIETENIBCTBYIOT B I10JIb3y BEPCUU O4aroB.

Bceero xe, mo npeaBapUTeNbHBIM JaHHBIM, B HHXHEH
yacTu npoduist Memxkuboxa A pa3iaudaercs He MeHee
LIECTHU OTACJIbHBIX TOPU30HTOB 3ajeraHus apredaxkros,
KOTOpBIE OTHEISIOTCS JPYT OT Jpyra MecyaHO-IrpaBUHHBIMU
U IIICUCTHIMHU ciI0siMU Oe3 Haxonok. HekoTopbie ropu30HTHI
COZIEp KA CPABHUTEIFHO HEMHOTOUUCIICHHYO (hayHy, cpean
KOTOpOW OOHapy>KeHbl OCTAaTKU Jajee He OmpeAcIuMBIX
ObIka, Jomanu, oneHs, kabana. [IpenBaputenbHas OoleHKa
BEpXHEH I'DaHMIIBI I'€OJOTHYECKOr0 BO3pacTa HaX0l0K -
MUHJENb-PUCCKOE BpeMsi, He Monoxe 380-420 Teic. jeT
Ha3aJl, HWKHAS MOXeET ObITh OTHECEHA K THIOHL-MHHJEIIO,
okosio 700 TeIC. €T Ha3a,.

BapuaHT MHTepnpeTanuu crpaturpaduyeckoi
MOCJIE0OBATEIbHOCTU MECTOHAXOXKACHU Memxubox A
(xomonka 2012 r.), npunaanexamuii XK.H. MarBunmmunoi
n C.II. Kapmasunenko mpencrasieH Ha Puc. 54 (LisetHoit
pucHok 9) (MarBunmuna, Kapmasunenxo 2013).

B 2013 r. B mpenenax mimomanu packona 2012, mocie
€ro pacKoOHCEepBalMH, OblIa cAelaHa BPE3Ky B TEIO
Teppackl, mojlydeHa OoJjiee MOaHAs KOJOHKA OTJIOXKECHUH,
OXBaTBHIBAIONIUX IPOMEXYTOK BPEMEHH OT IOJIOIEHa [0,
MPEIION0KUTENbHO, 31nu3ona [IupokuHo (B aOCOMOTHBIX
JlaTax OT COBPEMEHHOCTH /0 OKOJO 1,2 MIJIH. JET Ha3an)
M 3aJeraloniux Ha MOPCKHUX OTJIOXEHHUIX CapMaTCKOTO
BpPEMEHH.

Wccnenosaincs ToIbkO BEPXHUHI KyJIBTYpHBIA FOPU30HT,
KOTOPHIA MO BCEM MapamMeTpaM IpeacTaBisieT coboi
T.H. )XUJIYI0 noBepxHOCTh. Cioi mpencTasuger coboit
KOBEp HAXOIOK, COIEp Kamuil KaMeHHbIe apTe(aKkTH U
MpeaMeThl, ()parMeHThl KOCTH U OCTaTKH KOCTpHIL. Bospact
CJI0s, MO CTpAaTUrpapUuIecKuM, MalieoNeI0JIOTHYECKUM U
MpeABapUTENbHEIM ONOCTpaTUrpaduIecKuM yKa3aHUSIMH,
cocrasiseT okono 400 ThIC. JIeT.

Wunycrpus ropu3onta | Memxuboxka A cocTaBieHa
JBYMsI OCHOBHBIMH THUIIAMH CHIPBSI: KpEMHEM U KBapIeM. DTH
Pa3HOBHAHOCTH JOMOJHSAIOTCS HEOOMBIINM KOJIHUIECTBOM
HaXO/IOK M3 KBapLUTa, IIECIaHNKa, N3BECTHSIKA, TPAHNTA.

5-1 KpemHeBbie HAXOAKH

bonkmas gacth KPEMHCBBIX HAaXOOOK MPEACTABIACT
COGOﬁ IIJIOCKHUE OBAJIBHBIC TAJIbKH T.H. MOPCKOTO THIIA
coxpanHocTu. Okosio 60 MPOLEHTOB TUX TrajeK UMeeT
CepHﬁHBIG WA CAVUHUYHBIC MMOBPCKIACHUA HOBCpXHOCTCI‘/'I u
KpoMOK. YacTb 3TUX NMOBPEXKACHUN UMEET BBIPA3UTEIbHBIN
AQHTPONHBIM XapaKTep U ACMOHCTPUPYET HNPU3HAKU
HAMEPEHHOE PAaCUICIUICHUE OTACIBHOCTEH ChIpbs. [pyras
qaCThb HOBpe)I(Z[eHHf/'I, B YaCTHOCTH, CAMHHUYHBIC BBIJIOMBI
KpacBbIX YYaCTKOB rajicKk, HC UMCCT 6CCCHOpHBIX TIPU3HAKOB
06paboTku gesnoBekoM. OHAKO, YIUTHIBAS TE€OJIOTHUECKHN
KOHTCKCT HaXOOOK - BC€ OHH 3aJICralii B MSTKUX IICCUYAHBIX
OTJIOKEHUAX MOWMEHHON MOYBBHI aJJBHAIBHOIO
MIPOUCXOXKIACHUA - HET OCHOBaHHH ycMmaTtpuBaTth IMPUINHBL
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9TUX TIOBPEXK/ICHUI B IeHCTBUU MPUPOAHBIX (PaKTOPOB.
JIOONHUTENBHBIM apTYMEHTOM MOKET BBICTYNAaTh
CTaTHCTHYECKAass MaCCOBOCTh MOBPEKACHHBIX TaleK B
BEepXHEM ropu3oHte Memxuboxa A. J0i1s1 MOBPEKAEHHBIX
rajiek 1 Mop(oJIorHs MOBPEXKJCHUN OTINYAET MaTepHaIbl
MEepBOTO KyJIbTypHOTO ropu3onTta Memxkuboxa A or
€CTECTBEHHBIX CEPHil rajek, KOTOpble 0OHAPYKEHBI, B
YaCTHOCTH, B aJUTIOBUAJILHBIX TajieunuKax Jlnectpa u Tucel.

5-2 KBapueBble HAX0AKH

TopusoHT conmepxut Gonbioe konnyecTBo (10 70 9k3.)
OCTPOYTOJILHBIX 00JIOMKOB KBaplia pa3MepHOCTBIO OT 5 10 50
mM. MHOTIA 3TH 00J0MKH 00pa30BhIBAIA HA MCCIIEAOBAHHON
oAy HeboJplIMe cKomieHns. KpeMHeBble U KBapleBbIe
HaXO0JKHU OblTM OOHAapyXEHbl Ha OJHOM YpPOBHE. B
OJIMHAKOBBIX CTpaTHUrpaduyecKux U miaHurpaduyecKux
YCIIOBHSIX, B OJHOM apXeOoJOTHYecKoM ropuzonte. CTeneHs
(GbparMeHTUPOBAHHOCTH KBaplla U3 ropu30oHTa | pe3ko
KOHTPAaCTHPYET C COOTBETCTBYIOIMMHU MOKAa3aTEIsIMHU
00JIOMKOB 3TOW MOPOABI KaMH$, BBISBICHHBIX B HUKHHX
CIIOSIX KOJIOHKH Memxnboka A, To €CTh HEMOCPEICTBEHHO B
ci10e 00JI0MOYHOTO ayuTioBHs. KBapubl U3 mepBoro KymnsTypo-
colepxkamero ropu3oHTa Memxunboxka A 3HAYUTEIHHO
Oonee M3MeNBICHHBIC U (PAarMEHTHPOBAHHbBIC, K TOMY K€ U
(bu3nUecKoe COCTOSIHUE COXPAHHOCTH MX MOBEPXHOCTEH U
rpaHeil 9acTo OTIMYAeTCs OT (parMeHTOB, OOHAPYKEHHBIX
B 00JIOMOYHOM aJUTIOBUH, OyIydH MEHEee OKaTaHHBIM U
OrNTaXeHHBIM. MMeromascs COBOKYNHOCTh IPHU3HAKOB
CKOpee CBUAETEIBCTBYET O NMPEAHAMEPEHHOM U OCO3HAHHOM
npoOneHny 1 (pparMeHTalUy OTACTBHOCTEH KBapIa.

B menom, m3ydyeHHBIE MaTepHUAIbl TEMOHCTPHPYIOT
JOCTAaTOYHO yNPONIEHHBIE TEXHOJOTHUYECKHE CXEMBI.
OcHOBHOI 1enbp0 00pabOTKH KaAMEHHOTO CBIPbs OBLIO
TTOJTy9eHHe JIF000H yIIIoBaTOM KPOMKH, a HE HCKITFOYUTEIIEHO
CKOJIa, MU OCTpoOro jae3Bus. He MCKIIIOYEHO, YTO Takoi
apxau3M cooOmmacs (MM 3HAYUTENbHO YCHINBAJICA) MUKPO-
rabUTycoM OCHOBHOW MAacChl JOCTYITHOTO MCXOJHOTO CHIPBHSL.
W3MeHeHHYI0 KpOMKY Ha HeOONbIION KpeMHEBOH raiabke
WM OTAEIBHOCTH JPYTOTO CHIPhS YacTO MOJydYalH ITyTeM
(parMeHTaIuy, pacCeueHNH WM APOOJIeHNsT Ha HaKOBAJIbHE
C TMOMOIIBIO TSKENbIX 0TOONHHUKOB. [IpsAMoe paciuerieHne
TaKKe UCIIONB30BaJIOCh.

ToNBKO B UCKIIOUUTEIBHBIX CIy4asx QparMeHT ChIPbs
pacmerusuica 6ojee MOCIeN0BaTeNbHO, U B JalbHEHIIEM
UCIIOIb30BAINCH MOJIyYEHHbIE B pe3yibTare 3Toro ckoisl. Ho
9TO OBUIO BO3MOXKHO TOJIBKO B CIIy4ae KPEMHS; PErylspHOe
pacieruieHle MECTHOTO JKMIbHOTO KBaplla MCKI0YaIoCh
($GHU3HIECKUMH 0COOEHHOCTSAMH ITOTO CHIPBs. TeXHHUKO-
TUIIOJIOTHYECKHEe 0COOEHHOCTH MaTepuana 1 ropuzoHra
Memxn6oka A BIOJHE YKIaJbIBAIOTCSA B PAMKH T.H. MOAa
1, mpucyIero rajJe4yHbIM HHAYCTPHUSIM HadaJbHOIO 3Tama
CTaHOBJICHUSI IEPBOOBITHON KYJBTYPHI.

HccnenoBaHus HU3MIUX apXeOJOTrMYECKUX CJIOEB

B 2013 r. He mpoBOAMIKCh. AKIIEHT ObLJI CAENaH Ha
U3YYECHUH IUIAaHUTPAdHUH BEPXHETO apXeoJIOTHYECKOro CIIOs
(uUI0¥ MOBEPXHOCTH) U €CTECTBEHHOU COCTaBIAIOMICH
uccinenoBaHusA. B yacTHOCTH, ceslaHbl T€0JIOTHYECKHe,
Majeoneno0jJornyeckue onucaHus pa3pesa, OTOOpaHbl
oOpa3ubsl HAa MUKPOMOP(OITOTrHIO, MATHUTHY IO
BOCIHPUMMYHUBOCTH, HaJMHOJOTHIO, IPOBENEH cOOp
MuKporeprodayHsl u manakodayHel. OOpadaTsiBanuch
MaJIeOHTOJOTHYECKHEe MaTepuasibl. COracHo TEKyLIUM
HHTEPIpEeTalHsIM, apTe(GaKTsl U IPYrHe apXxeoJoTn4ecKu
3HAYMMBbI€ OCTATKH ObLIM OOHAPYXKEHBI B OTIOXKECHHUAX
3aBagoBckoro (OIS 11), nybenckoro (OIS 13-15),
maproHotuickoro (OIS 17-19) u mmpokunckoro (OIS 35-21)
cTparurpaduuecKux TOPU30HTOB, NPEICTABICHHBIX JIEPHOBO-
MO/A30JIUCTBIMHU, JTYyTOBBIMU U OOJOTHCTBIMHM IOYBAMHU U
03€pHO-aJUTIOBHAJIbHBIMU MOMMEHHBIMH MaTepUallaMH.
Bnepseie B YkpanHe OTKPBITHI T.H. "XKMJIble TOBEPXHOCTH"
BospactoMm 400 Teic. net. [loayyeHsl HOBBIE JOKa3aTeIbCTBA
B MOJIb3Y MCIOJB30BaHUS OTHS - MOKa 3TO JpEBHeiune
U3BECTHBIC B YKpPaUHE OYarH.

Crenyet noa4epKHyTh, YTO MECTOHAXOXKICHHE MeKHO0K
A HaxomuTCs B CaMOM Hadajie UCCJIEIOBAaHUM U Ha JaHHOM
9Tane MHOTHE ACIHEKThl JO CHUX MOP HEU3BECTHBHI WU
cinabo u3yuensl. Bonpocsl crparurpaduu, mianurpaduu,
Ta)OHOMHHU U MH. APYTHE€ TOJBKO HAa4aThl U3YYCHHEM.
Jlaxxe 4UCIO BBISBIICHHBIX TOPU30HTOB C apXEOJIOTHYECKHM
MaTrepHaoM B JaJbHEUIIEM MOKET KOPPEKTHPOBATHCS.

6. Uroru

CucreMaTHYeCKHE apXEOJOTHUEeCKHE HCCIECTOBAHUS
HUKHETIAJICOJIUTUYECKUX MECTOHAXOXKACHUH Memxunoox
BeAYyTCS MalleoNuTUUeCcKkon skcnenunueir UA HAHY
comecTHO ¢ KHY nmenn Tapaca IlleBdenko npu nognepxke
locymapcTBEHHOTO MCTOPHUKO-KYJIBTYPHOTO 3aIIOBEIHUKA
«Mexubix». OCHOBHBIM pe3yJIbTaToM IMoJieBbIX padot 2008,
2009, 2011-2013 rr. sBASETCS BBIABIEHHE MHOTOYHCICHHBIX
KyJIBTYpPOCOJEpIKAMHKX CIO0EB CPEJHEUSTBEPTUIHOTO H,
MIPEATIONOKUTENFHO, PAHHEYETBEPTHYHOTO BO3pacTa.

Jnst Memxuboxa 1 ycTaHOBIIEHO HaTM4YKeE B KOJIOHKE JIBYX
apXEO0JOTHYECKUX KOMITJIEKCOB: T.H. "OCHOBHOTO" (BO3pacT
KOTOPOT'O COIIOCTAaBIIICTCS C HAYaJIOM 3aBaJ0BCKOTO ITU30/1a)
n "npesHero”" (MMHUMYM JIyOeHCKOe BpeMs). ApTedaKkTsl
0oree MOJIOIOTO KOMIUIEKCA COIMPOBOXKIAIOTCS OOMIBHBIMHU
TIAJIEOHTOJIOTHUECKUMH OCTaTKaMu. [ OJbIITeHHCKIIA BO3pacT
OoJsiee MO3/1HETO OOUTAHUSA COTIACHO IOATBEPXKAAETCS
Ppa3HYHBIMU OHOCTpaTUTpadHIECKUMU TAaHHBIMH.

Ha MecTtoHaxoxaeHun Memxubo0X A B HUXHEH
YacTH NPOQHUIST BHSIBIECHO HE MEHEEe MEeCTH
OTAENBbHBIX TOPU30HTOB 3alieTaHus apTedakToB,
WHOTIA B CONPOBOXXJICHUN HEMHOTOYHCICHHOH (ayHBI.
leonornueckue, majgeonenoI0THIECKIE, IPEABAPUTEILHBIE
ouocTparurpaduuecKkrue JaHHBIE TO3BOJSIOT COOTHECTH

BEPXHHUC T'OPU3OHTBI C MUHACIb-PUCCKUM BPCMEHEM.
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[ocnenyromue KyIbTypo-coaepKaliue TOpU30HTH B
IIPeBApUTEIBHOM IIJIaHE COOTHOCATCS ¢ JiydeHckuM (OIS
13-15), mapronomckum (OIS 17-19) n mupoxuackum (OIS
35-21) crparurpadmueckuMH ropu3oHTaMu. B BepxHUX
KYJIBTYPO-COEpKAIINX TOPH30HTAX BBISIBICHBI BEPOSTHBIC
octaTku kocTtpuu. Ilo cBoum mapamerpam 1 cioi
Memxn6oxka A OIU30K KHIIBIM TOBEPXHOCTSIM.

C apxeolornyeckoil TOUKM 3pEeHHUs MaTepHaibl BCEX
0e3 MCKJIIOYEHHS KYJIbTYPHBIX TOPU30HTOB U KOMILIEKCOB
Memxuboxa 1 1 Memxuboxa A Hanmbosnee ageKkBaTHO
ONnpenensoTcad Kak HpUHaANexalnue K HHAYCTPUIM
TEXHOJIOTHYeCKOi Mozenu 1 (onmoBaHcKoit). axe Hanbomee
MOJIOZIbIE KOMIUIEKCHI, HECMOTPsI Ha CBOH CPaBHUTEIBHO
nmo3aHui Bo3pacT (mopsaka 400 Teic.meT Hazanm),
XapaKTepU3YIOTCs NMpeoldiajaHueM YONIepoB, YOIIHHIOB,
JUIIb €AVMHUYHBIMH PETYHMIHPOBAHHBIMHU CKOJIAMH,
HEMHOTOYHCJIEHHBIMU CKOJIAMH, a TaKXke (GparMeHTaMu
pacuiemIeHHoro, pa3déuToro u ¢parMeHTUPOBAHHOTO
Pa3sHOTUIHOTO CHIPbS C MUHUMAJIbHOW BTOPUUYHOMU
06paboTkoii. B nMeromuxcs Marepuanax OTCyTCTBYET
BBIPAa3UTEIbHOE HYKICYCHOE paclieIIeHUe, MPaKTHYECKU
HET yCTOHUMBOTroO (hopMooOpa3oBaHus OpyIUid Ha CKOJIaX, HET
IIPU3HAKOB TEXHOJIOTHH JIBYCTOPOHHEH 000MBKU. Bo3moxHO,
MIPUYMHA 3TOH TEXHOJOIMYECKOH apXau4HOCTH B KaKOH-TO
Mepe MOJKET OOBACHATHCS XapaKTEPOM JOCTYITHOTO ChIPbSI.

HccnenoBanust Mempxkn60xa MMEIOT HENOCPEACTBEHHOE
OTHOIIECHNE K MCCIEJOBAHUIO U PEKOHCTPYKIHHU MyTel
JpeBHEHIMMUX MHUIpaunuil 4yenoBeka Ha TEPPHUTOPHUIO
CeBepo-3anaanoit EBpasun, B ee BOCTOUHOEBpOINEcKOM
cermenre. [lonyyeHHbIE TaHHBIE MTO3BOJIIOT NEPECMOTPETH
U CYIECTBEHHO YTOYHHTH UMEIOLIUECS PEKOHCTPYKLIUU
€CTECTBEHHOHAYYHBIX M COLUOKYJIBTYPHBIX OOCTOATENIBCTB
NepBOHaYanbHOro 3aceneHus Bocrounoit EBporsl.
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Fig. 1. (a) Map of Alpine orogenic belt in Europe. Modified after Rosenbaum and Lister (2002). (b) Geological map of
Transcarpathian region in the study area (Pecskay et al. 2000).

Puc. 1. a — kapra anbnuiickoro oporeHsoro nosca B Esporne, no Rosenbaum, Lister (2002) (¢ n3menenusiMu); b — reooruyeckas
KapTa 3akapraTcKoro perioHa ¢ npeenax u3yueHHon reppuropuu (o Pecskay et al. 2000).

Fig. 3. In situ specimen from the CAU239 site in the study area.
Puc. 3. O6pazenr CAU239 B no3uruu in situ.

Fig. 2. Topographic map showing the exact locations where
the specimens were collected.

Puc. 2. Tonorpaduueckas kapra ¢ yKazaHHEM
MECTOIIOJIOKCHHA TOYECK 0T60pa 06p213LIOB.
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Fig. 4. The specimens used in the present study.
Puc. 4. 06pa3u1>1, HCIIOJIB30BAHHBIC B HACTOAIICM UCCICIOBAHNH.

Fig. 5. Thin sections of the specimens used in the present study.
Puc.5. U_[J'II/ICI]I:I 06p33HOB, HCIIOJIB30BAHHBIX B HACTOAIICM HCCIICAOBAaHUH.
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Fig. 6. Photomicrographs of the phenocryst of plagioclase (pl) + olivine (ol) + hornblende (hbl) aggregate in the CAU230 specimen
(a), and that of plagioclase (pl) + ilmenite (ilm) + orthopyroxene (opx) aggregate in the CAU229 specimen (b).

Puc. 6. MukpodoTtorpadun BkparieHHUKOB ruiarnokiasa (pl), onusuna (ol) u porosoit oomanku (hbl) B 06paszue CAU230 (a),
u riaruokiasa (pl), mibMenura (ilm) u opronupokcena (opx) B o6pasie CAU229 (b).

Fig. 7. Backscattered electron (BSE) image and result of line analysis by SEM-EDS for the plagioclase
with typical texture of oscillatory bands from the CAU239 specimen.

Puc. 7. Bua, nmoiy4eHHBIN METOZIOM PacCEsSHHBIX JICKTPOHOB U pe3yJIbTaT JuHerHoro anannza COM-DPC
IUIarMOKJIa3a ¢ THITMYHOM KoJeOaTeIbHON TeKCTypoil monoc obpasua CAU239.



Fig. 8. An (CaAl,Si,0;)-Ab (NaA,Si;O,)-Or (KA Si,O;,) ternary diagrams indicating the compositional variation of the
plagioclase in the CAU229, CAU230 and CAU239 specimens.

Puc. 8. Jlnarpamma anoptur (CaA ,Si,0,) — anmsout (NaA,Si;O,) — oprokinas (KA,Si;Oy), ¢ ykasanuem Bapuaimii cocrasa
arnokiasa B oopasuax CAU229, CAU230 u CAU239.

Fig. 9. (a) Backscattered electron (BSE) image of the orthopyroxene with zonal structure in the CAU230 specimen. (b) Results from

the SEM-EDS elemental mapping for the orthopyroxene (a) with banded texture. Concentration of Mg is increasing from core to
rim. (c) BSE image of the crystallite in the CAU229 specimen. (d-f) Results of elemental mapping for the crystallite in the
CAU229 specimen. The composition of crystallite is rich in Ca, Fe and Mg with respect to the matrix glass.
Puc. 9. a - Buj, NOJIy4EHHbIH METOIOM PACCESHHBIX IEKTPOHOB JUIsl OPTONHMPOKCEHA C 30HAIBHO CTPYKTYpoii B o0pasue CAU230;
b — pesyabrarsl aHanm3a MerogoM COM-OPC juis opronupokcena (cM. Puc. 9a) ¢ monocyaroit Tekctypoit. Konuenrpanus
MarHus yBEJIIMYUBACTCA OT sAJpa C BHEIIHEMY KOJIbIY; C — BU/, HOIIy‘IeHHI;Iﬁ METOAOM PACCESIHHBIX DJICKTPOHOB [JIs1 KpUCTajljia B

obpazie CAU229; d-f — pe3ynbTaTsl 3IeMEHTHOTO KapTHpOBaHus KpuctawioB B oopasue CAU229. Kpucran oborarieH
KaJIbLIIEM, JKEJIe30M ¥ MarHHEM 10 OTHOIICHHIO K OCHOBHOM Macce CTeKJa.
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Fig. 10. Ternary diagrams indicating the compositional variation of clinopyroxene (a) and olivine (b)

in all specimens.

Puc. 10. TpoiicTBeHHas auarpaMma, IOKa3bIBaloOIas M3MEHEHHS COCTaBa KIIMHOIMPOKCeHa () 1 onuBuHA (b)

B M3YYEHHbIX 00pa3Lax.

Fig. 11 Variations of Na,0+K,0 (a), K,O (b), and
MgO+T-Fe,0, (c) contents with respect to
the SiO, content. Discrimination fields and
nomenclatures in (a) and (b) are after Miyashiro
(1978) and Le Maitre (2002).

Puc. 11. Bapuanuu conepskanust Na,0+K,0 (a), K,0 (b)
u MgO+T-Fe,0O; (¢) no orHomenuto k SiO2.
Pa3znenenue Ha noss 1 HoMeHkarypa s (a) u (b)
B3s1ThI 13 Miyashiro (1978) u Le Maitre (2002).



Table 1. Locations and mineral assemblages of samples.
Tabm. 1. ['eorpaduueckoe MoJIOKEHHE i MUHEPAJIBHBIH COCTAB H3yYCHHBIX 00pa3LOB.

Table 2. Representative compositions of plagioclase by SEM-EDS analysis.
Tabmn. 2. XuMHYECKHH COCTaB IUIarHOKIIa3a, MOIy4YeHHBIH ¢ nomoiisio COM-OPC ananusa.
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Table 3. Representative compositions of minerals by SEM-EDS analysis.
Tabu. 3. XMMHYECKHIl COCTaB MHHEPAJIOB, MOMY4eHHBIH ¢ moMonpio COM-OPC ananu3a.

Table 4. Representative compositions of hornblende in CAU230 specimen, and results of P-T calculation.
Ta6u. 4. Xumuueckuii cocraB poropoit oomManku B o6pasue CAU230 1 pe3ysbraTsl MOACYETa TEMIIEPATYPhI U AABICHHUS.

_ 87—



Table 5. Results of whole-rock analysis by the WDXRF.
Tabu. 5. Pe3ynbraThl aHaIN3a COCTaBa FOPHOI MOPOJIBI METOIOM BOJTHOBOTO PAcCESHUS PEHTIeH-(IIyOpeCeHIMH.

Appendix 1. Comparison between SEM-EDS and EPMA results.
IIpunoxenue 1. ConocraBieHue pe3ynsraTos ananansa MerogaMu COM-OPC 1 37eKTpOHHOTO MUKpPOAHAIN3aTopa.

Appendix 2. Calculation for the whole-rock compositions (in wt.%) of mafic xenolith (ol-bearing aggregate).
Tpunoxenne 2. [loncuer cocraBa (B BECOBBIX MPOLEHTaX) MapUIECKOTO KCEHOIUTA (OJIUBHHCOAEPIKAIIETO
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Fig. 1.Map of Carpathian: 1 — Palaeolihic site of Malyj Rakovets 1V
Puc. 1. Kapra Kapnar: 1 — naneonutuueckas crosiaka Masnsriii Pakosen [V

Fig. 2.The Carpathian arc in the Neogene: 1 — piedmont depressions; 2 — seismic zone; 3 — system flysch
Carpathians; 4 - volcanic mountains; 5 — buried volcanoes ridge. 6 - Transcarpathian obsidian
outcrops (after Gofshtein 1995, p. 35)

Puc. 2. Kapnarckas nyra B Heorene: 1 — IIpeaxapnarckuii mporu0; 2 — celicMudeckas 30Ha; 3 — 30Ha
kaprarckoro quuma; 4 — Bynkanndeckue Kapnarer; 5 — BynkaHHIeckue XpeOThl; 6 — BBIXOIBI
oOcuaraHoB (nepepadoranas Ha ocHoBe [odurrena 1995, c. 35).
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Fig. 3. Map of Transcarpathia: 1 — Palaeolithic site of Malyj Rakovets IV; 2 - Vihorlat-Gutinian Ridge
and Palaeogene and Neogene volcanic activity in Transcarpathia.

Puc. 3. Kapra 3akapnarbs: 1 — naneonurudeckas crosHka Maibiii Paxosen I1V; 2- Beiropnar-I'yTunckas
BYJIKAHHYCCKasA rpsAaa B I1aJCOrCHE U HCOTCHE

Fig. 4. Computer model of the \elykyj Sholes ridge: 1 — Palaeolihic site of Malyj Rakovets IV
Puc. 4. Kombroreprast mozens xpebra Benukwuii Illonec: 1 - maneonutnueckas crosiuka Mansiit Pakosery I'V.
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Fig.5. Location of the center of volcanic eruptions in the Velykyj Sholes ridge: 1 — stratovolcanoes; 2 — monovolcanoes; 3 - deposits of
dacitic; 4 - deposits of andesite-dacite composition; 5 - domes, stocks, dikes, eruption center I, 111, IV phases; 6 - district acidic
magma intrusions; 7 - tuffaceous sedimentary deposits; 8 - deposits of liparite composition; 9 - palaeolithic sites with obsidian
artefacts (after Maleev 1964, Fig.6, p.46).

Puc. 5. Cxema LeHTPOB U3BEpKEHUH ByllkaHOB XxpeOra Bremukuii [llonnec: 1 — cTpaToByikaHbl; 2 — MOHOBYJIKAHbI; 3 — BBIXOJIBI
JIAIATOB; 4 — aHE3UTO-TAIIUNTOBBIC OTJIOKCHHUS; 5 — IITOKH, Aaiiku, ueHTpbl n3sepyxkennii I, 111, IV ¢assr oporenesa; 6 -
paﬁOHHLI HHpr3PII>i KHCJIBIX MarMaTu4€CKuX Noposa; 7- Ty(i)OFeHHBIe 0CaIOYHBIC OTIIOKCHUSA, 8 — omoKeHUs JIMITapUTOBOI'O
cocraBa; 9 — najeoNUTHIECKE CTOSTHKU ¢ 00CHIMaHOBBIMH Haxo[KaMu (Ha ocHoBe MaieeBa 1964, Puc.6,c.46).



Fig. 6. Schematic geological map of the extrusive dome Bychacy Yar (Rokosovo): 1 - andesite; 2 - liparite with tridymite; 3

- kristabolito-liparite; 4 - obsidian-perlite glass; 5 - dome agglomerate; 6 - tuff of liparites composition; 7 — elements
abundance and orientation of lines in the current range (after Nasedkin 1963, p.70).

Puc. 6. Cxemarnueckas reoJIornueckas Kapra 3KCTpy3uBHOro Kynosua beruaunii SIp (PokocoBo): 1 - annesur; 2 - nunapur ¢
TPHINMHTOM; 3 — KpHCTaOOIUTOBBIH JTUMAPHT; 4 - 00CHIHaH-IePIHTOBbIE CTEKIIA; 5 - KYTOIbHBII aromMepar; 6 - Ty
JIMIIAPUTOBOTO COCTaBa; 7 - DJIEMEHTHI 3aJIeTaHus U OpUEHTepoBKa JIMHUI Teyenus (nocie Hacenkuna 1963, ¢.70).
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Fig. 7. Obsidian and andesite chronological systems of the site of Malyj Rakovets IV on the degree of leaching: 0-VII
— cultural levels; F — fresh chip.

Puc. 7.T'eoXpoHOIOrHYeCcKast IIKaja M0 CTENEHH COXPAaHHOCTH OOCHANAHOBBIX U aHAC3UTOBBIX HaXOMOK U
TIOCIIeI0BATEIbHOCTH 3aeraHus Ui cTossHku Mansiit Pakosen IV: 0-VII — kynsTypHBIe KoMmIuIekcsl; F —
CBEXECKOJIOTbIH 00cHanaH.
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Fig.10. Malyj Rakovets IV. Stratigraphic sequence of SE wall of square H-5: 1 - artefacts; 2 - cultural-chronological assemblage; 3 -
tuff concretion; 4 — correlation with stage of oxygen isotope stages (OIS).

Puc.10. Mausrit Pakosery IV. Crparurpaduyeckas KOJIOHKa IOTO-BOCTOYHOM CTEHKH KBaapara H-5: 1 — Haxouku; 2 — KyJIsTypHbIE
KOMIUIEKCBI; 3 Ty(oBbIe KOHKPELHH; 4 — KOPEIUISALUS C KUCIIOPOJHO U30TOIHBIMHU CTAJUAMHU.
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Fig. 11. The site of Malyj Rakovets IV. Lithic artefacts from cultural levels I. 1, 2, 6 — from non-local obsidian; 3, 4, 5 —flint;

7 — 11 - local obsidian (Carpathian I11).
Puc.11. Maustit Pakoern; IV. Kamennsie apredaktst I-ro KynerypHoro komiuiekca. 1, 2, 6 — He MecTHbIi odcunuan; 3, 4, 5 —

KpeMmeHb; 7 — 11 — mectHbIit 06cuauan (Kapnarckuii I11).



Fig. 12. The site of Malyj Rakovets IV. Lithic artefacts from cultural levels II. 1, 3 — side-scraper; 2 — knife.
Puc.12. Mansiii Pakoser IV. Kamennsie apredaxts [I-ro KyneTypHOro komiuiekca. 1, 3 — ckpebia; 2 — HOX.



Fig. 13. The site of Malyj Rakovets IV. Lithic artefacts from cultural levels II. 1, 2, 6 — from non-local obsidian; 3, 4, 5 — flint; 7 —
11 - local obsidian (Carpathian I1I).

Puc.13. Mausrit Pakoser; IV. Kamennsie apredaxtsr 1I-ro kyneryHoro komruiekca. 1, 2, 6 — MmectHblit oocuaunas; 3, 4, 5 — kpeMeHb;
7 — 11 — mectHblii o6cuanan (Kapnarckwuii IIT).
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Fig. 14. The site of Malyj Rakovets IV. Lithic artefacts from cultural levels III. 1, 4 —tools from local obsidian; 3 — flake
with retouch (quartzite); 5 - broken blade (quartzite); 2, 6 — cores

Puc.14. Mansiii Pakoser IV. Kamennsie apredakrsl I11-ro kynsTypHOTo KOMILIEKca. 1,4 — opyaus U3 MECTHOTO
obcuanana; 3 — peTyIMPOBaHHBIH OTIIEN (KBAapLKT); 5 - CJIOMaHHAs IIACTUHA (KBAPIMT); 2, 6 — HYKJIECHI.
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Fig. 15. The site of Malyj Rakovets IV. Cultural level I. Excavation 2006. 1 - Square H6. 2, 3 - western wall of square M7. Knapped
obsidian block.

Puc.15. Mansrit Pakoser IV. Kynbsrypasiit kommiekce I. Packon 2006. 1 - kBaapar H6. 2, 3 — 3anaaHas cteHka kBajapara M7.
OO6CUINaHOBEIN TOUOK.
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Fig. 16. The site of Malyj Rakovets IV. Cultural level I. 1, 2, 7 - local obsidian; 3 — hydroquartzite; 4, 6 — flint; 5, 8 — non-local
obsidian.

Puc.16. Mansiii Pakosery IV. Kynsryphslii kommeke 1. 1, 2, 7 - MecTHbIi oOcuauaH; 3 — ruApokBapuut; 4, 6 — KpeMeHs; 5, 8 —
HE MECTHBIN 00CHHaH.
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Fig. 18. The site of Malyj Rakovets IV. Cultural level 1l. Excavation in 2006. Square M-6. A - western wall; B - view from above.
Puc.18. Mansrii Pakosen IV. Kynerypasrii kommieke I1. Packon 2006 roga. Kagpar M-6. A — 3anajgHas crenka; B — Buz cBepxy.
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Fig. 19. The site of Malyj Rakovets IV. Cultural level II. Levallois flakes.
Puc.19.Mansrit Pakosern V. Kynsrypustit kommiekc I1. JIeBamtya3ckue oTIIeIbL.
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Fig. 20. The site of Malyj Rakovets IV. Cultural level II. 1 — quartzite flake; 2 — quartzite tools; 3, 4 — obsidian side-screpers.
Puc.20. Mansrit Pakosery IV. KynbrypHsiit komiuieke I1. 1 — kBapuuToBslit oTiier; 2 — opyAne u3 KBapuuTa; 3, 4 — ckpebio n3 obcuanaHa.
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Fig. 21.The site of Malyj Rakovets IV. Cultural level III. 1, 3, 4 — flakes; 2 — tool.
Puc.21. Mansrii Pakosen IV. Kynerypusrii kommiekce I11. 1, 3, 4 — otwienst; 2 — opyausi.
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Fig. 22. The site of Malyj Rakovets IV. Lower Palaeolithic artefacts. 1,2 — cultural level VI; 3, 4, 5, 6 - cultural level VII.
Puc.22. Mausiii Pakosery IV. Apredakrsl HxHero naneoiuta. 1, 2 — kyapTypHbiii kommuieke VI; 3, 4, 5, 6 - kynbrypHbIil komiuieke VII.
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Fig. 23. The site of Malyj Rakovets IV. Cultural level 1. Traces of use on the tuff block.
Puc.23. Crosinka Mausrit Pakosent IV. Kynsryphsiit komruieke I1. TydoBblii 6710k €O ciiejaMu HCIIOIb30BaHUs.
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Fig. 1. Medzhibozh 1. Location on the general physical map of Ukraine (shaded square, 1) and on more detailed maps of Ukraine (2, 3) and schematic

map (4). 1 - Medzhibozh 1, 2 - Medzhibozh A.
Puc. 1. Memxubox 1. Pacionoxxenue Ha obuieit pu3nueckoi kapre YKpauHbl (3aTeHEHHBII KBaapar, 1) i Ha Goliee IeTaubHbIX KapTax YKpauHsl (2, 3) u

kaprocxeme (4). 1- Memxu6ox 1, 2 — Memkndox A

Fig. 2. Medzhibozh 1. View from the North.
Puc. 2. Memxu6ox 1. Buz c ceBepa.
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Fig. 3. Medzhibozh 1. Panorama (1) and general plan (2) of locality. A - the Main excavation, B - Southern trench, C - Deer excavation, D - Northern pit
and trench. Within the boundaries of excavations: dark gray - uncovered areas, black - areas with studied Middle Pleistocene deposit containing
artifacts.

Puc. 3. Memxu6ox 1. [Tanopama (1) u o0muii mwian (2) MecToHaxoxKaeHUs. A — 0CHOBHOM packon, B — IOxuast Tpanmes, C — Onenuii packorr,

D — CesepHble mypd u TpaHuies. B rpaHumax packornoB: TEMHOCEPBIi — BCKPBIThIC YYaCTKH, YSPHBIN — YUAaCTKU MCCICIOBAHHBIX
CpeHHeHHeﬁCTOHeHOBLIX OTJIOXKCHHH C apTe(‘l)aKTaMI/I.
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Fig. 4. Medzhibozh 1, 2009. General view of floor of the Main excavation area, view from the South (1), a fragment at the border of sq. 14-15 cd (2).
Puc. 4. Memxuoox 1, 2009 r. O6uiumit B pac4uCTKH 10Ja OCHOBHOTO packona, BUJ ¢ tora (1), pparment Ha rpanuie k. 14-15 cd (2).
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Fig. 5. Medzhibozh 1, 2009. Plan of the Main excavation in 2009 on sq. 12-16 be, level of 15th and 16th lithohorizons (after A.L. Chepalyga). Key: 1 -
bone, 2 - modified fragments of stone, 3 - natural blocks of granite, 4 - bone with signs of anthropic modifications, 5 — the edge of granite slab, 6 -
lower level of cemented sandstone.

Puc. 5. Memxu6ox 1, 2009 r. Inan ocHoBHoro packomna 2009 r. Ha yuacTke kB. 12-16 b-e, ypoBens 15 Ta 16 muroropusontos (o A.JI. Uenansire).
YenoBHble 0003Ha4YeHUS: 1 — KOCTB, 2 — MOIM(HULIMPOBAHHBIE (PPATMEHTHI KaMHs, 3 — €CTECTBEHHbIE OJIOKH IPaHUTA, 4 — KOCTb € IPU3HAKAMHU
AQHTPOITHOU MOIU(HUKALMY, 5 — Kpail TPaHUTHOM IUIUTHI, 6 — HUKHUI TOPU30HT CLIEMEHTHPOBAHHOTO MECYaHUKa.
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Fig. 6. Medzhibozh 1, 2009. Stratigraphy of the Main excavation area, western profile (1, 2). Microstratigraphy of levels with cultural remains (3, 4) sees
text for explanations

Puc. 6. Memxu6ox 1, 2009 r. Crparurpadus OTIOKEHHH OCHOBHOTO PackoIa, 3anajaHas creHka (1, 2). Mukpocrparurpadus cioeB ¢ KylbTypPHbBIMU
ocrarkamu (3, 4): MOSICHEHHS B TEKCTE..
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Fig. 7. Medzhibozh 1, 2012. West profile of the Main excavation area at sq 14 -16f and sequence over it.
Puc. 7. Memxu6ox 1, 2012 . 3anaHblii npouiik OCHOBHOTO packorna Ha y4yactke 14-16f u 3a4ncTky Ha/l HUM.
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Fig. 8. Medzhibozh 1, 2012. West profile of Deer excavation area (ruler 5m).
Puc. 8. Memxubox 1, 2012 . 3anaauslii npoduiIb oJeHbero packomna (peiika Sm).
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Fig. 9. Medzhibozh 1, 2012. The Main excavation area. Studying of sq. 15f. View from the East; upstairs are at levels of horizons 15c, 16a, 16b.
Puc. 9. Memxuoox 1, 2012 r. OcHoBHOIt packomn. Pa3zdopka kB. 15f. Bun ¢ BocToka, cTyneHu Ha ypoBHsx 15¢, 16a, 16b.
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Fig. 10. Medzhibozh 1. Sketch (a) and smears (b) of the natural material of Pleistocene deposits in the Main excavation (after Zh.N. Matviishina).
Puc. 10. Memxu6ox 1. 3apucosku (a) u npuMasku (0) NPUPOIHOro Marepuaa IIeiHCTOLECHOBBIX OTIIOKEHHH B OCHOBHOM packore (ro XK. H.
MarBunmHoi).
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Fig. 11. Medzhibozh 1, 2011. Southern trench. Detail of the lower portion of sediments (2), view from East.
Puc. 11. Memku6ox 1, 2011 r. FOxHas Tpaniues. @parMeHT HIKHEH 4acTH OTIOKEHH (2), BUJ C BOCTOKA.
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Fig. 12. Medzhibozh 1, 2011. Southern trench. “Hearth spot” on sg. 5f, plan view, (1), fragment of "hearth spot™ in cross- section (2).
Puc. 12. Memxu6ox 1, 2011 . FOxnas TpaHmies. «O4yaxHoe HATHO» Ha KB. 5f, o0umii Bu cBepxy, (1), hparMeHT «o4axHOTo MsTHa» B paspese (2).
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Fig. 13. Medzhibozh 1. Zh.N. Matviishina' sketch (a) and smears (b) of the natural material of Pleistocene deposits in the Southern trench.
Puc. 13. Menxu6ox 1. 3apucoBku (a) u npuma3sku (6) NpUPOTHOro MaTepHaa INICHCTOLEHOBBIX OTIOXKEHHUH B IokHOU Tpaniuee (mo XK.H.
MarBunnHOM).
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Fig. 14. Medzhibozh 1, 2009. Holstein complex. Bones of deer (?) (1-4, 6) and hyena (?) (5)
Puc. 14. Memxubox 1, 2009 . lonsureitnckuii komruieke. Koctasie ocrarku onens (?) (1-4, 6) u ruenst (?) (5)..
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Fig. 15. Medzhibozh 1, 2009. Holstein complex. Tooth and bone remains of beaver / trogontherium (?) (1), trogontherium (2) deer (3), beaver (4) and
rhino (5).

Puc. 15. Memxu6ox 1, 2009 1. TonpruteiHckuii komiieke. 3yObl 1 KOCTHBIE ocTaTku 600pa/ Tporontepus (?) (1), Tporontepus (2), onens (3), 606pa (4)
u Hocopora (5).
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Fig. 16. Medzhibozh 1, 2009. Holstein complex. Fragment of ungulate long bone with scratches of "abrasion” (in cartouche) and green breakages.
Puc. 16. Memxu6ox 1, 2009 r. [onbiuteitHckuii kommieke. @parMeHT TpyO4aToil KOCTH KOIBITHOTO C IAPAlMHAMK «UCTHPaHUs» (B KapTylle) 1
MPHU3HAKAMU PACLICIUIEHHS B CBEXKEM COCTOSHUM.
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Fig. 17. Medzhibozh 1. Holstein complex. Fragments of long bones of different animals, in particular, deer (2) and bear (3) with cut-marks.
Puc. 17. Memxu6ox 1. Tonpmrelinckuii kommiekc. @parMeHTs! TpyOUaThIX KOCTEH pa3IMYHBIX KUBOTHBIX, B YaCTHOCTH, oJeHs (2) u MeBens (3) ¢
Hape3KaMu JIE3BUEM KaMEHHBIX OpPY/IHiA.
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Fig. 18. Medzhibozh 1. Holstein complex. Enamel flake demonstrating knapping in fresh state (1), bone flakes — waste of bone smashing (2, 3), fragments
of intentionally broken and fragmented bones (4-6).

Puc. 18. Memxun6ox 1. TonpureiiHcknii kommieke. Ckoi 3yOHO# 3Maiu ¢ MpU3HAKaMM PacIEIUICHHUs B CBEXKEM COCTOSHUU (1), KOCTSHBIE CKOJIBI-OTXO/IBI
pa3buBaHus TpyOUaThIX KocTeil (2, 3), hparMeHThl HAMEPEHHO Pa3OUTHIX U Pa3IpOOICHHBIX TPYOUaThIx KocTel (4-6).
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Fig. 19. Medzhibozh 1, 2008. Holstein assemblage. Fragment of the right sciatic bone of Rhinoceros (Mammoth?) Pelvic * with chopmark on the inner
surface. (* preliminary definition by O.P. Zhuravlev).

Puc. 19. Memxu6ox 1, 2008 1. TonpiuteitHckuit Komieke. @parMeHT NpaBoii CeAaMIIHOIM KOCTH Ta3a Hocopora (cioHa?) ¢ 3apyOKoii Ha BHYTpEeHHEH
HOBEPXHOCTH.
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Fig. 20. Medzhibozh 1, 2011. Deer excavation. Holstein complex. Probable knapped artifact on thick long bone fragment of a large mammal.
Puc. 20. Menxu6ox 1, 2011 r. Onennii packon. Ionbireitnckuit kommekce. [Ipeanonaraemslii apredaxr k-36 Ha )parMeHTe CTEHKH TPYyOUaTOit KOCTH
KPYIHOTO MIICKOIIUTAOIIETO.
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Fig. 21. Medzhibozh 1, 2009. Holstein (?) assemblage. Chopping tool on piece of dark gray granite.
Puc. 21. Memxubox 1, 2009 r. Tonsureitackuii (?) komieke. YONMUHT Ha OTAETBHOCTH TEMHO-CEPOTO MPaHUTA.
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Fig. 22. Medzhibozh 1, 2009. Holstein (?) assemblage. Chopping on granite. Arrows indicate the likely direction of removals.
Puc. 22. Menxun6ox 1, 2009 r. [onbiureiinckuii (?) kommuieke. Yonnuur Ha rpanure. CTpeiakaMy IOKa3aHO BEPOSTHOE HAIPaBIEHHE CHATHIL.
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Fig. 23. Medzhibozh 1, 2009. Holstein (?) assemblage. Oval chopping tool (?) on piece of light gray granite. Arrows indicate the likely direction of
removals.

Puc. 23. Memxu6ox 1, 2009 r. Tonburedinckuii (?) komruieke. OBalibHbII yonnuHr (?) Ha OTAEIBHOCTH CBETIO-CEPOro rpaHuTa. CTpeiakaMu oKa3aHo
BEpOATHOE HANPABICHUE CHATHUI.
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Fig. 24. Medzhibozh 1, 2009. Holstein complex. Flakes on different types of rocks.
Puc. 24 Memxubox 1, 2009 . Tonburreitnckuii KoMmruteke. CKOJbI U3 pa3HbIX MOPOJ KAMHSL.
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Fig. 25. Medzhibozh 1, 2009. Holstein complex. Supposed flake wastes of treatment of granite pieces
Puc. 25. Memxun6ox 1, 2009 . Tonbiteitnckuii kommiekce. [Ipeanonaraemple ckoiibl 00pabOTKH OTAETFHOCTEH IPaHuTA. .
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Fig. 26. Medzhibozh 1, 2009. Holstein assemblage. "Dissected" boulder with signs of subsequent knapping
Puc. 26. Memxkubox 1, 2009 r. [onbiTeiiHckuii komiieke. «PacusieHeHHbIH BaIyHYHK» C MPU3HAKAMH MOCIIEYIOIIei 000MBKH..
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Fig. 27. Medzibozh 1, 2011. "Ancient" assemblage (OIS 13-15?). The Main excavation area. Square 14f, NW segment, likely artifact kpr-01 in sediments
of 16b horizon.

Puc. 27. Memxu6ox 1, 2011 r. JipeBuuit kommiekce (OIS 13-157?). OcnoBHol packon. KBanpar 14f, C3 uerBepTh, npeanonaraeMslit apredakt kpr-01 B
omIoxkeHnsx 16b ropuzoHra.
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Fig. 28. Medzhibozh 1, 2011. "Ancient" assemblage (OIS 13-157?). Supposed artifacts.
Puc. 28. Memxu6ox 1, 2011 . Ipeuuii komruieke (OIS 13-15?). IIpexnonoxutensueie apredaktsl: 1 —r-1, 2 — kr-02, 3 — kp-08.
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Fig. 29. Medzhibozh 1. Holstein complex. Flint artifacts.
Puc. 29. Memxu6ox 1. TonpuireiiHckuii kommieke. KpeMHeBbie apTedakTsl.
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Fig. 30. Medzhibozh 1, 2011. Holstein complex. Southern trench. Artifacts (1, 3) and supposed artifacts (2, 4).
Puc. 30. Memxubox 1, 2011 . Tonpiureiinckuii komiieke. KOxnas tpaHmes. Apredakrst (1, 3) u npeanonaraemsix apredaxtsl (2, 4).
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Fig. 31. Medzhibozh 1, 2011. Artifact of Holstein complex. Southern trench.
Puc. 31. Memxkubox 1, 2011 r. Apredaxt ronpiiteiHCKoro komruiekca. FOxxHas Tpanuest.
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Fig. 32. Medzhibozh 1, 2011. Holstein complex. Southern trench. Artifacts.
Puc. 32. Memxu6ox 1, 2011 r. TonpurreiiHckuii komrieke. FOxHas TpaHmes. ApTedakTol.
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Fig. 33. Medzhibozh 1, 2009. Holstein complex. Refitting of flint pebble.
Puc. 33. Memxu6ox 1, 2009 r. T'onpiureiiHcknit komriekce. CKiIageHb KpeMHEBOH TaJIbKH.
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Fig. 34. Medzhibozh 1, 2009. Holstein complex. Refitting of flint pebble: long edge demonstrates negatives of removals in alternating manner.
Puc. 34. Memxubox 1, 2009 . FonburreliHckuii kommieke. CkaieHb KPEeMHEBOH IalbKH U3 TPEX (ParMEeHTOB: JUIMHHAS KPOMKA IEMOHCTPHPYET
HETaTHBBI CHATHI, HAHECCHHBIX B IIOTIEPEMEHHON MaHepe.
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Fig. 35. Medzhibozh 1, 2009. "Ancient" assemblage (OIS 13-15?). Flint artifacts.
Puc. 35. Memxu6ox 1, 2009 r. Ipeunii kommieke (OIS 13-15?). KpemHeBbie apTedakThL.
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Fig. 36. Medzhibozh 1, 2011. "Ancient" assemblage (OIS 13-157?). Southern trench. Artifact (3) and supposed artifacts (1, 2, 4-6).
Puc. 36. Memxkubox 1, 2011 r. IpeBuuii kommeke (OIS 13-15?). FOxnas Tpaniues. Apredaxr (3) u npennonaraemsie apredaktsi (1, 2, 4-6).

—147—



Fig. 37. Medzhibozh 1, 2011. "Ancient" assemblage (OIS 13-157?). Southern trench. Artifact (1) and supposed artifacts (2-4).
Puc. 37. Memxu6ox 1, 2011 . JIpeuuii komruieke (OIS 13-157). FOxnas Tpanmies. Apredaxr (1) u npeanonaraemeie apredaktsl (2-4).
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Fig. 38. Medzhibozh 1, 2011. "Ancient" assemblage (OIS 13-157?). Southern trench. Artifact (1) and supposed artifacts (2, 3)
Puc. 38. Memxkubox 1, 2011 . IpeBuuii kommeke (OIS 13-15?). FOxnas tpanmes. Apredaxr (1) u npeanonaraemsie apredaktsi (2, 3). .
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Fig. 39. Medzhibozh 1. "Ancient" assemblage (OIS 13-15?). Products on pebbles and flakes.
Puc. 39. Memxu6ox 1. JipeBrnit kommekc (OIS 13-157?). M3nenus Ha rajgbpkax ¥ CKoJax.
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Fig. 40. Medzhibozh 1. "Ancient" assemblage (OIS 13-15?). Products on pebbles and flakes.
Puc. 40. Memxu6ox 1. JpeBunit kommiekc (OIS 13-157?). M3nenus Ha rajgbpkax ¥ CKoax.
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Fig. 41. Medzhibozh 1 and Medzhibozh A, 2012. General view.
Puc. 41. Memxunoox 1 1 Memknoox A, 2012. O0muii By,

Fig. 42. Medzhibozh A, 2013. Inspection of locality. Standing on the level of finds in conglomerate (left to right) is: S.N. Ryzhov, M. Yamada, Y. Suda, O.G.
Pogorilets.

Puc. 42. Memxkubox A, 2013. Ocmotp MecToHaxoxaeHus. CTOST Ha ypOBHE HaX0/I0K U3 0010M0o4HOr0 ropusonTa (cinesa Hanpaso): C.H. Peikos, M.
SImaga, M.Cyna, O.T. Tloroperer.
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Fig. 43. Medzhibozh A. Trench, view from the river to the Northern profile, 2012 (left, ruler 0.4 m), and 2013 (right, ruler 3 m).
Puc. 43. Memxkubox A, Tpanies-Bpe3ka, BU CO CTOPOHBI PEKH Ha ceBepHbIi npoduib, 2012 (cnesa, peiika 0,4 m), 2013 (cnpasa, peiika 3 m).
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Fig. 44. Medzhibozh A, 2012. 1st (a) and 2nd (b) "hearth" culture-bearing horizons of Holsteinian age. Left top is "hearth spot" from the 1st horizon.
Puc. 44. Memxunbox A, 2012. 1ii (a) u 2ii (b) “ouarkHbie” ypOBHH TOJbLITEHHCKOTO BpeMeHH. Ha BRIHOCKE clieBa “odakHOe MATHO™ U3 | ropu3oHTa
HaXxoIooK.
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Fig. 45. Medzhibozh A, 2013. Fragment of another hearth spot from the 1st culture-bearing horizons.
Puc. 45. Memxun6ox A, 2013. dparMeHT 04a)XHOTO ISITHA HA YPOBHE | TOPH30HTA HAXOOK.

Fig. 46. Medzhibozh A, 2012. Horizon of conglomerate. Intentionally (?) fragmented flint pebble.
Puc. 46. Memxutox A, 2012. ['opu3oHT 00710MOYHOTO aJUTIOBHS, HAMEPEHHO (?7) packosioTast Tabka KpeMHSI.
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Fig. 47. Medzhibozh A, 2012. Horizon of conglomerate. Chopper - hammerstone on quartzite pebble.
Puc. 47. Memxubox A, 2012. Topu3oHT 0010MOo4YHOT0 ayutoBust. Yormnep-oTOOHHUK Ha KBAPLUTOBOH rabKe.
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Fig. 48. Medzhibozh A, 2012. Horizon of conglomerate. Choppers on flint pebbles.
Puc. 48. Memxu6ox A, 2012. Topu3oHT 006;10MOUHOTO aJUTIOBHS. HOMIephl Ha KPEMHEBBIX TAlIbKaX.
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Fig. 49. Medzhibozh A, 2012. Horizon of conglomerate. Core-like fragment of flint.
Puc. 49. Menxun6ox A, 2012. TopusoHT 00:10MOuHOTO JuTI0BHS. HyKiIeBUIHBII (parMeHT KpeMHsL.
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Fig. 50. Medzhibozh A, 2012. 3rd and 4th culture-bearing horizons. Artifacts. 2 - quartz, 1, 3-5 - flint.
Puc. 50. Memxunbox A, 2012. 3ii u 4if ropu30HTHI HaX0ROK. ApTedakThl. 2 - KBap1, 1, 3-5 - KpeMeHb.
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Fig. 51. Medzhibozh A, 2012. 2nd culture-bearing horizon. Artifacts.1 - quartzite, 2-5 - flint.
Puc. 51. Memxubox A, 2012. 2ii ropu30HT Haxon0K. ApredaxTsl. 1 - KBapUUT, 2-5 - KPEMEHb.
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Fig. 52. Medzhibozh A, 2012. st culture-bearing horizons. Artifacts on flint flakes.
Puc. 52. Memxubox A, 2012. 11 ropu30HT Haxo0K. ApTedakThl Ha KPEMHEBBIX CKOJaX.
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Fig. 53. Medzhibozh A, 2012. 1st culture-bearing horizons. Artifacts. 1 - quartzite, 2*, 3 - flint. * burned (?).
Puc. 53. Memxubox A, 2012. 1if ropu3oHT HaxonoK. ApredakTsl. | - kBapuur, 2*, 3 - KpeMeHb. *000KeHHBIH (?).
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Fig. 54. Medzhibozh A, 2012. Zh.N. Matviishina' sketch (a) smears (b) of the natural material of Pleistocene deposits. 1-6 - culture-bearing horizons.
Puc. 54. Memxunbox A, 2012. 3apucosku (a) 1 npuMasku (0) MpUPOAHOrO MaTepHaia MIeHCTOneHOBBIX oTnoxeHui (o JK.H. MarsuuiunHoit). 1-6 —
KYJIbTypOCOEpKAIUE TOPU30HTEL.
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Tab. 1. Bones at sq. 13-14-15e, vertical distribution

Ta6m. 1. Koctu B kB. 13-14-15e, pacnpenenenue no BepTHKAIH

cy6rl(()l;n/3om 13e l4e 15¢ X TOPU30HT X
15; 15a 15 1 2 18
15b 5 19 36 60 15 88
15b/c; 15¢ 7 3 10
16a; 16 32 2 1 35 16 35
) 59 22 42 123
Tab. 2. Bones at sq. 14f and 16f, vertical distribution
Ta6u. 2. Koctu B kB. 14f 1 16f, pacnpeneneHue no BepTuxanu
r-T 136 r-T 14 r-T 15a r-tT 15¢ r-T 16a r-T 16b umoz2o
kB. 14f 1 5 100 3 110
kB. 16f 8 8 2 18
umozo 1 13 108 5 128
Tab. 3. Bones at sq. 13-14-15e, distribution after dimensions
Tabm. 3. Koctu B kB. 13-14-15¢, pacupenenenue mno pasmMepam
110 ** cm/
. 1 2 3 4 5 6 8 9 10 - 14 pH)
cIoi
15; 15a 3 6 5 4 1 19
15b 6 16 16 9 2 4 1 1 58
15b/c; 15¢ 6 2 2 10
16a; 16 2 8 12 4 2 3 1 1 1 35
) 11 36 35 19 4 3 1 1 1 122
Tab. 4. Bones with cut-marks, signs of breaking and knapping
Tabn. 4. Koctu ¢ Hape3kaMu, IpH3HAKaMU pa30UBaHHs ¥ PACILICTIIICHHS
cI10ii / kB. 13e l4e 15e [ (071 P>
15; 15a 1 1
15b 1 3 4 8 15 12
15b/c; 15¢ 1 2 3
16a; 16 7 7 16 7
) 10 3 6 19
Tab. 5. Bones, "green" and "dry" breakages, general statistics for sq. 13-14-15 e
Tabm. 5. KocTb, CIIOMBI «I10 CBIPOMY» U «II0 CyXOMY», CTaTUCTHKA JIs. KB. 13-14-15 ¢
KB./ cI0H 13-14-15 e (9x3.) 13-14-15 ¢ (%)
THUII CJIOMA 0 CBIPOMY 110 CyXOMy ) B T.4. 002 10 CBIPOMY 0 CyXOMy pH3 B T.4. 00a
15; 15a 5 3 8 2 62,5 37,5 100 25
15b 10 12 22 3 455 54,5 100 13,6
15b/c; 15¢ 2 5 - 40 60 100 -
16a; 16 10 9 19 5 52,6 47,4 100 26,3
pH 27 27 54 10 50 50 100 18,5
Tab. 6. Bones, "green™ and "dry" breakages, general statistics for sq. 14f, 16f, 23l, 23k
Tabu. 6. KocTb, CIIOMBI «I10 CBIPOMY» H «IIO CyXOMY», cTaTUCTHKa JuIst KB. 14f, 16f, 231, 23k
r-T 16a LieJIble KOCTH 3€JICHBIE CIIOMBI CyXH€ CIIOMBI U 3€JICHBIE U CyXHe ? HTOTO
kB. 14f 3 13 39 12 33 100
kB. 16f 1 4 1 2 8
kB. 231 2 22 30 43 24 121
kB. 23k 6 5 5 15 31
umozo 5 42 78 61 74 260
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Tab. 7. Individual stones (+ flints) at sq. 13-14-15e, vertical distribution

Tabun. 7. UnauBuyanbHble KaMHH (+ KpeMHH) B 1IeIoM KB. 13-14-15¢, pacnpezeneHue o BepTuKain

KB. /
. 13e 14e 15e P CIIOM P
cioi
15; 15a 2 - - 2
15b 1 3+2 4+2 8+4 15 18+5
15b/c; 15¢ 6+1 - 2 8+1
16a; 16 5+2 7 3 15+2 16 15+2
P 14+3 10+2 9+2 33+7
Tab. 8. Individual stones and flints, sq. 13-14-15e, dimensions
Tab6n. 8. MnuBuyanbHble KAMHH ¥ KpeMHH B KB. 13-14-15e, pacnpenenenue 1o pasmepam
Jo ** cm/
. 2 3 4 5 6 8 10 12 13 14 17 pH
cioi
15; 15a 1 1 2
15b 3 3 10
15b/c; 15¢ 3 1 1 1 7
16a; 16 5 1 1 1 2 2 1 1 15
P 5 9 1 5 5 2 2 1 1 1 34
Tab. 9. Individual stones (+ flints) with clear signs of intentional modification
Tab6n. 9. MnuBuyanbHble KaMHH (+ KPEMHHI) C HECOMHEHHBIMH IIPH3HAKaMU HaMepeHHOH Moudukannu
CIIOH / KB. 13e 14e 15¢ cIoit )X
15; 15a
15b 1 +2* 1+2 15 1+2
15b/c; 15¢
16a; 16 1 1 2 16 2
) 1 1+2 3+2
Tab. 10. Individual stones (+ flints) with probable signs of intentional modification
Ta6n. 10. MeauBuIyansHble KaMHU (+ KPEMHH) C TIPENOIOKUTEIbHEIMU IPH3HAKaMi HaMEPEHHOH MOH(HUKAIINH
CJIOH / KB. 13e 14e 15e cIoit pH)
15; 15a
15b 15 4
15b/c; 15¢ 3 1 4
16a; 16 1+1 2 2 5+1 16 5+1
pH) 4+1 2 3 9+1

Tab. 11. Proportion between artifacts, supposed artifacts and geological finds in horizon 16a

Ta6mn. 11. CooTHomenue apTehakToB, IpeNoNaraeMelX apTe(hakToB H €CTECTBEHHBIX HAXOMOK KaMHs B Topu3onTe 16a

r-T 16a apmeghaxm arti VS geo 2eopaxm umozo
kB. 14f 2 8 21 31
kB. 16f 2 1 3
KkB. 231 16 25 43
umozo 4 26 47 77

Tab. 12. Proportion between artifacts, supposed artifacts and geological finds in horizon 16b.

Tabn. 12. CooTHomeHue apTedhakToB, PENONaracéMbIX apTe(hakToB U ECTECTBEHHBIX HAXOJ0K KaMHs B TOpU30HTE 16b

r-T 16b apmegaxm arti VS geo eeopaxm umozo
kB. 14f 10 25 35
kB. 16f 5 5 10
kB. 231 8 11 19
umozo 23 41 64
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Color Fig. 1.Map of Carpathian: 1 — Palaeolihic site of Malyj Rakovets IV
Lser Puc. 1. Kapra Kapnar: 1 — naneonurudeckas ctosHka Manslii Pakosern IV
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Color Fig. 2. Obsidian and andesite chronological systems of the site of Malyj Rakovets IV on the degree of leaching:
0-VII — cultural levels; F — fresh chip.

Liet Puc. 2. ['eoxpoHOMOrHyecKkas 1IKaia Mo CTEHeHH COXPAHHOCTH OOCHIMAHOBBIX U aHIAE3UTOBBIX HAXOM0K 1
MOCIIEJOBATEILHOCTH 3aJIeranus 11 crossHkr Manbiii Pakosen IV: 0-VII — KynsTypHbIe KOMIUIEKCHI; F —
CBEKECKOJIOTHII 00CHIMAH.
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Color Fig. 3. Malyj Rakovets IV. Stratigraphic sequence of SE wall of square H-5: 1 - artefacts; 2 - cultural-chronological
assemblage; 3 - tuff concretion; 4 — correlation with stage of oxygen isotope stages (OIS).

IBer Puc. 3. Mausrii Pakosen IV. Ctpaturpaduueckasi KOJIOHKa I0r0-BOCTOYHOM CTEHKH KBaapara H-5: 1 — Haxonku; 2 — KyJIbTypHbIe
KOMIIJIEKCHI; 3 Ty(l)OBI;Ie KOHKpEIHUH; 4— KOpeJuIAys ¢ KUCIIOPOAHO U30TOIMHBIMU CTaAUsIMU.
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Color Fig. 4. The site of Malyj Rakovets I'V. Cultural levels 1. 1, 2, 7 - local obsidian; 3 — hydroquartzite; 4, 6 — flint; 5, 8 — non-
local obsidian.

LBer Puc. 4. Maserii Pakosen V. KynerypHsiit komruiekce L. 1, 2, 7 - MecTHbI 06cuanaH; 3 — THAPOKBAapUUT; 4, 6 — KDEMEHB; 5,
8 — He MECTHBII 00CHIHaH.
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Color Fig. 5. The site of Malyj Rakovets IV. Lower Palaeolithic artefacts. 1,2 — cultural level VI; 3, 4, 5, 6 - cultural level VII.
IBer Puc. 5. Masebiii Pakosen IV. ApredakTsl HxHero naneonura. 1, 2 — KynsrypHslid komiuieke VI; 3, 4, 5, 6 - kynerypHblii kommieke VI

—173—



Color Fig. 6. Medzhibozh 1, 2009. Holstein complex. Fragment of ungulate long bone with scratches of "abrasion” (in cartouche) and green breakages.
Lger Puc. 6. Memkubox 1, 2009 . TonbuireiiHckuii komiuieke. @parMeHT TpyO4aToil KOCTH KOIBITHOTO € LApAlTMHAME «HUCTUPAHUs (B KapTylle) U
MPU3HAKAMHU PACILIEIUIEHHS B CBEXKEM COCTOSHUU.
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Color Fig. 7. Medzhibozh 1. Holstein complex. Fragments of long bones of different animals, in particular, deer (2) and bear (3) with cut-marks.
Iger Puc. 7. Memxubox 1. TonbireliHckuii komiuieke. @parMeHTsI TPyOUaThIX KOCTEH pa3iInyHbIX KUBOTHBIX, B YACTHOCTH, oj1eHd (2) u meBens (3) ¢
Hape3KaMH JIE3BUEM KaMEHHBIX Opyﬂﬂﬁ.
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Color Fig. 8. Medzhibozh A, 2012. 1st (a) and 2nd (b) "hearth" culture-bearing horizons of Holsteinian age. Left top is "hearth spot"” from the 1st horizon.
IBer Puc. 8. Memkubox A, 2012. 1ii (a) u 2ii (b) “ouaskHble” ypOBHHU rOJIBIITEHHCKOr0 BpeMeH. Ha BBIHOCKeE clieBa “oya)kHOE IMATHO” U3 1 ropu3oHTa
HaXoOIOK.
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Color Fig. 9. Medzhibozh A, 2012. Zh.N. Matviishina' sketch (a) smears (b) of the natural material of Pleistocene deposits. 1-6 - culture-bearing horizons.
IBer Puc. 9. Memxuboxk A, 2012. 3apucoBku (a) u npumMasku (0) IPUPOAHOTO MaTepuaa mieiicToneHoBbIX omiokenui (o JK.H. MarsuniuHoit). 1-6 —

KyIBTYPOCOepKaIlie TOPU30HTHL.
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