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Abstract

The geological and archaeological results of the study of obsidians in the territory of Ukrainian Transcarpathia
are presented. As a result of many years of research, the primary outcrops of obsidians in the area of the Velykyj
Sholes Ridge (Rokosovo and Malyj Rakovets villages) of the Vihorlat-Gutin volcanic range were localized and
described.

Petrographic and geochemical analyzes of obsidians in this region allowed to identify a new group of primary
outcrops - Carpathian 3. Archaeological studies indicate the existence of a multi-layered site Malyj Rakovets IV
in the area of outcrops of obsidian sources during the Palaeolithic. In the process of cultural adaptation, the
Palaeolithic groups used local obsidian. Stratigraphic and palaeopedological studies indicate that ancient
people many times have visited these places in prehistory.

Kivonat

A tanulmany a karpataljai (Ukrajna) teriiletén végzett foldtani és régészeti obszidian vizsgalatokkal foglalkozik.
Tobb éves kutatas eredményeképpen felderitették és leirtak a Nagyszolosi Hegység (Velykyj Sholes Ridge)
elsodleges obszidian eldfordulasait, Rakasz és Kisrakoc falvak hataraban (Rokosovo és Malyj Rakovets). A
lelohelyek a Vihorlat-Gutin vulkani hegység-vonulathoz tartoznak.

A teriileten talalhato obszidianok kézettani és geokémiai vizsgalata lehetove tette egy ujabb nyersanyag-csoport
elkiilonitéset, amelyet karpati 3. néven irtak le. A régészeti kutatdsok szerint a nyersanyagforrasokat az dskokor
soran kiaknaztak, példaul Kisrakoc (Malyj Rakovets) IV. sz. lelohelyen, amely t6bb rétegii paleolit lelohely. A
kulturalis adaptacio folyamataban, a teriileten €l csoportok ismerték és hasznaltik a helyi obszidiant. A
rétegtani és talajtani vizsgalatok szerint a teriiletet sokszor felkeresték az 6skékori és dskori emberek.
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Identifying the primary sources of obsidian is one of
the main tasks in studying row material procurement

Introduction

The territory of the Ukrainian Transcarpathia is part of
the Central Europe and the Carpathian Basin. The
study of the use and transportation by ancient people
of the natural resources of this region is an integral
part of the reconstruction of historical events of the
past.

in the prehistoric past of the Carpathian Basin
(Nandris 1975; Williams & Nandris 1977; Williams-
Thorpe et al. 1984; Koztowski, 1973, 2013; Bir6
1984, 2009; Bird, Dobosi 1991; Féblot-Augustins
1993; Marko 2008, 2009; Dobosi 2011; Moutsiou
2011; Mester 2013; Kaminska 2013; Lengyel 2015;
Hughes & Ryzhov 2018; Hughes et al. 2018;
Dobrescu et al. 2018).
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The studies of the obsidians of Transcarpathia are
closely related to geological and archaeological
research. Tivadar Lehoczky were collected the first
collections of obsidian artifacts on the territory of
Transcarpathia in the second half of the 19th
century. Obsidian artifacts were collected in the
area of Mukachevo, Uzhgorod, Serednye, Nelipeno,
Dragobratovo, Ardanovo, Ardovets, Beregove,
Irshava (Lehoczky 1910; Jansak 1935).

The first obsidian artifacts in the area of the villages
of Rokosovo and Malyj Rakovets geologist V.
Petrougne were collected in 1948. He will divide
obsidian artifacts into two groups: transparent and
banded, dark (almost opaque) and banded. V.
Petrougne for the first time raises the question of
the local origin of obsidian sources (Petrougne
1960).

V. Petrougne performed geological reconnaissance
in the area of the villages Rokosovo and Malyj
Rakovets in 1967 and for the first time gives a
geological and petrographic description of the
obsidians of this region. On the south-western
outskirts of the Velykyj Sholes Ridge (the mountain
watershed between the Tisza, Borzhava and Rika
rivers) V. Petrougne discovered two locality of
obsidian artifacts (Rokosovo I, II). On based of
comparative petrographic characteristics he argues
about the local origin of the obsidian raw materials
(Petrougne, 1960, 1972).

Geological studies of volcanic formations
of Transcarpathia

In the second half of the 20th century, geological
studies of volcanic formations take place on the
territory of  Ukrainian  Transcarpathia and
geological maps are compiled, works on
chronology and stages of volcanic activity are
published (Sobolev et al. 1955; Kostyuk, 1960,
1961; Danilovich 1963; Maleev, 1964; Vyalov,
1965; Merlich, Spitkovskaya 1965; Gofshtein,
1964; Mykyta 2014).

Separate studies were devoted to the volcanic
glasses of this part of the Carpathians, among
which researchers identified obsidians.
Comparative petrographic analyzes of the obsidians
of Transcarpathia, the Caucasus, and the Far East
were conducted (Nasedkin 1963, 1975; Petrougne
1972).

One of the key points regarding the geological
structure and stratigraphy of the Transcarpathian
region is disagreement about the age of formation
or completion of the Vihorlat-Gutyn Range
volcanic activity (Gofshtein, 1964; Pécskay et al,
2000; Seghedi et al, 2001; Prikhodko, 2004;
Matviishyna & Karmazinenko 2014; Veklich 1999,
2016).
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In recent years, dating of the absolute age (K-Ar) of
the effusive and subvolcanic formations of the
Ukrainian part of the Vihorlat-Gutin Range has
been obtained. For the latter, they range from 13.08
+ 0.61 million years to 9.50 + 0.81 million years.
For the region of the Velykyj Sholes Ridge (one of
the parts of the Vihorlat-Gutin volcanic range),
explorer data determine the time of the last eruption
11.4-9.8 million years ago (Pécskay et al, 2000;
Seghedi et al, 2001; Shevchuk, Vasilenko 2014).

Georchaeological research of obsidians
from Ukrainian Transcarpathia

In 1974, the Korolevo multi-layer Palaeolithic site
was discovered. As a result of many years of
archaeological and geological research conducted
under the direction of Vladislav Gladilin, new
Palaeolithic sites were discovered in Transcarpathia
(Kulakovskaya 1989; Gladilin, Sitlivyj 1990;
Tkachenko 2003). For the Palaeolithic sites of
Korolevo, andesite served as the main raw material
and only occasionally obsidian artifacts were
determined in the cultural layers.

In the 70s-80s of the 20th century, in the area of the
villages of Rokosovo and Malyj Rakovets,
numerous obsidian artifact localizations on the
surface were discovered, the cultural identity of
which was determined from the Lower to the Upper
Palaeolithic. Most of the archaeological finds were
made from local obsidian (Sitlivyj 1989; Gladilin,
Sitlivyj 1990).

A distinctive feature of stone artifacts from andesite
(hyalodacite) and obsidian at the Palaeolithic sites
of Korolevo, Malyj Rakovets and Rokosovo was a
different degree of surface preservation. Based on
the stratigraphic occurrence, technical and
typological characteristics, cell depth, leaching and
the degree of surface roughness, the artifacts from
andesite and obsidian were divided into cultural and
chronological complexes. Thus, most of the
obsidian finds collected on the surface in the area of
the Velykyj Sholes Ridge (villages Rokosovo and
Malyj Rakovets) were correlated with the cultural
horizons of the Korolevo Palaeolithic site (Sitlivyj
1989; Gladilin, Sitlivyj 1991; Usik et al. 2014).

In 1989, the stratified multilayered Palaeolithic site
of Malyj Rakovets IV was discovered in this area.
The most of obsidian artifacts were made from
local resources (Petrougne 1972; Sitlivy] 1989).
Since 1990, periodic archaeological and geological
research has been conducted in the area of the site
of Malyj Rakovets IV and the Velykyj Sholes
Ridge (Sitlivyj and Ryjov 1992; Ryzhov 2009,
2014a, 2014b).

As a result of perennial archaeological excavations,
8 cultural layers were identified: 0 - Neolithic,
Bronze Age; I — Upper Palaeolithic; II, III, IV -
Middle Palaeolithic; V, VI, VII - the Lower
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Palaeolithic (Ryzhov 2009, 2014a; Stepanchuk et
al. 2010; Stepanchuk et al. 2013, Matviyishyna &
Karmazinenko 2015).

From 2006 to 2014, palacopedological surveys of
soil and forest deposits were carried out on the
territory of the Velykyj Sholes Ridge. In the trench
and excavations profile of the Malyj Rakovets IV,
the stratigraphic horizons of the Pleistocene and
Holocene were traced: Martonosha, Lubny,
Zavadovka, Dnipro, Kaidaky, Tyasmin, Priluky,
Udayi, Vitachiv, Bug and Holocene. The findings
of artifacts from obsidian are mainly confined to
deposits of the Martonosha, Lubny, Zavadovka,
Kaydaky, Priluky, Vitachiv and Holocene horizons
of the Ukrainian stratigraphic scheme (Gozhyk et
al. 2012; Matviyishyna and Karmazinenko 2015).

Thus, palacogeographic and stratigraphic studies of
the distribution of artifacts in the cultural layers of
the Malyj Rakovets IV confirm the regular use of
the local obsidian outcrops throughout the
Pleistocene by ancient man (Ryzhov 2014a;
Stepanchuk et al. 2010; Matviyishyna &
Karmazinenko 2015).

Palacopedological studies of the multilayered
Palaeolithic site of Malyj Rakovets IV indicate the
characteristic dependence of the depth of leaching
cells and the surface roughness of obsidians on the
time of burial in the lithological layer. During of
time, the depth of the cells increases and the surface
roughness of obsidian increases (hydration). So, for
the release of obsidians in the area of the Velikyj
Sholes Ridge, a hydration geochronological scheme
was developed (Stepanchuk et al. 2013; Ryzhov
2014a, 2014b).

The degree of hydration shows a clear dependence
on being in the geological layer. During the
excavations of the cultural layers of the Palaeolithic
site Malyj Rakovets IV it was recorded the artifacts
that were exposed to the sun had a more destroyed
surface than the part that was facing the earth.
However, the older the artifacts were, the less
noticeable was the difference in the surface
integrity of the same cultural horizon.

It should be noted that V. Nasedkin conducted
experimental studies on the effect of temperature
and acid-base composition on the degree of
destruction of obsidians. As a result of experimental
studies of Armenian obsidians with a refractive
index of 1.487-1.492, he was able to establish that
a hydrated layer with a thickness of 1.3 mm can be
formed within 1 million years (Nasedkin 1975: 62).

In the south-western part of the Velykyj Sholes
Ridge, numerous obsidian outcrops were revealed.
In the process of geoarchaeological research of this
area, it was noted that larger blocks (mostly bombs)
are more often found on the southern vicinity of the
v. Malyj Rakovets, along small local streams.
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The average size of the blocks was 10-20 cm. The
maximum sizes of the blocks found were up to
65x45x40 cm. The surface of such a block was
littered with a large number of weathering cells
with a depth of 610 mm and a diameter of 10-15
mm. Weight was 26 kg. On the southern part of the
village of Malyj Rakovets, obsidian boulders were
found at the one of the sources of the Bukovetskyj
stream, deeply falling into the ground. Most likely
they exceeded 100 kg.

It should be noted that behind its form all-natural
obsidian blocks in the south-western part of the
Velykyj Sholes Ridge can be divided into two main
types: bomb-shaped and flat-shaped (only in the
area of the village Rokosovo).

Bomb-like obsidian forms are often found on
southern eroded slopes or sub-horizontal surfaces
(villages Maly Rakovets and Rokosovo). Often,
obsidian bombs include the remains of red clays.
According to some Ukrainian geologists, the
remains of red clay in leaching cells may indicate
the time of volcanic activity in the area of the
Velykyj Sholes Ridge and other areas of
Transcarpathia (Veklich 1999, 2016).

Flat-shaped (naturally flattened and no inclusions of
red clay) forms of obsidian blocks are more often
found along the ravines of fast streams with a large
amount of pebble material of tuffaceous origin
(village Rokosovo). Very often, these forms of
obsidian have a pronounced banded (fluid)
structure.

Petrographic and geochemical studies

The first studies of the petrography of obsidians of
the Velykyj Sholes Ridge were conducted by V.
Petrougne. On the basis of petrographic analysis
and preliminary geochemical analysis, V.
Petrougne identified obsidians of local origin
(Petrougne 1960, 1972).

In 1999, a geochemical analysis of 20 artifacts from
the site of Maly Rakovets IV was carried out in the
laboratory of X-ray research methods of the Taras
Shevchenko National University of Kyiv. Among
the artifacts, obsidians were identified, which, by
their characteristics and origin, were associated
with the volcanic regions of Transcarpathia
(Kisilevich et al. 2000; Ryzhov et al. 2005, 2009).

In 2007-2008, thanks to the assistance and
cooperation of scientists who dealt with the
problems of the origin and transportation of raw
materials in archaeology, three geochemical groups
of obsidian outputs were identified in Central
Europe. Since that time, the obsidian outcrops of
the Velykyj Sholes Ridge (villages Rokosovo and
Malyj Rakovets) in Ukrainian Transcarpathia
belong to the Carpathian 3 geochemical group
(Rosania et al. 2008).
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In recent years, petrographic, micro, and
macroscopic descriptions of obsidians and other
volcanic rocks have been carried out in
Transcarpathia, which confirm and clarify previous
studies (Racz 2009; Suda et al. 2014; Ryzhov
2014a; Usik et al. 2014; Racz et al. 2016).

Recently, obsidian artifacts from the Malyj
Rakovets IV site and geological obsidian references
samples from the territory of the Ukrainian
Transcarpathia by  non-destructive  energy
dispersive X-ray fluorescence (EDXRF) analysis
was conducted (Hughes & Ryzhov 2018).

As a result, the conclusion was confirmed that the
local obsidian raw materials are mainly used by the
Upper Palaeolithic communities. However, in the
same time the inhabitants of cultural layer I of
Malyj Rakovets IV used the exotic obsidian -
Carpathian 1. Most likely, during this period,
transportation of this material from the eastern
regions of modern Slovakia took place (over 80
km).

Conclusions

Archaeological and geological studies of the
obsidians of Ukrainian Transcarpathia continue for
more than a hundred years. Scientists from different
countries took part in the research.

As a result:
- an area of primary obsidian exits was established;

- based on the petrographic and geochemical
characteristics a new group of obsidian sources in
the Carpathian Basin was identified - Carpathian 3;

- the Palaeolithic site of Malyj Rakovets IV was
discovered and provides evidence of use and
transportation obsidian throughout the prehistoric
times.
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