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Abstract

The territory of the westernmost part of present-day Ukraine (Transcarpathia) has been a densely inhabited area
in almost all periods of human history. In the region of Transcarpathia, currently more than 100 Palaeolithic
sites are known, most of them known from surface collections. Early petroarchaeological studies commenced in
Transcarpathia with the activity of V. Petrun' and by the discovery of Middle Palaeolithic settlements and
workshops around Rokosovo and Maliy Rakovets and the description of the local obsidian sources. Obsidian
was one of the most important raw material for prehistoric stone tools. In the Carpathian Basin we know three
separete sources of Carpathian obsidian (C1 — from Slovakia, C2 - from Hungary and C3 — from Ukraine), the
aim of the present work is to introduce the Carpathian 3 obsidian from Transcarpathia.

Palaeolithic communities in the recent territory of Transcarpathia were primarily using local raw materials for
the production of their tools. In the volcanic raw material regions of the Transcarpathian Palaeolithic two raw
material types of volcanic origin played a dominant part in the production of stone artefacts: glassy dacite from
Korolevo and Carpathian 3 type obsidian from Rokosovo.

Kivonat

Az emberiség torténete folyaman a mai Karpatalja teriilete, Ukrajna legnyugatibb régioja, mindig is lakott vidék
volt. Jelenleg t6bb mint 100 paleolit régészeti lelohelyet ismertink a megye teriiletén, ezeknek a legnagyobb része
felszini jellegii. A legkorabbi petroarcheologiai vizsgalatok Karpataljan V. Petruny nevéhez fiizodnek, aki
szamos kozépso paleolit telepet és miihelyt fedezett fel Rakasz (Rokosovo) és Kisrakoc (Maliy Rakovets)
kérnyéken, tovabba leirta a helyi obszidian-forrdsokat. Az obszidian az oskori kdeszkozok egyik legfontosabb
nyersanyaga. A Kdrpat-medencében osszesen harom kiilonallo forrasat ismerjiik a karpati obszidianoknak (C1 —
Szlovdkiaban, C2 — Magyarorszdagon és C3 — Ukrajndaban), jelen munka célja abban rejlik, hogy bemutassa a
Karpataljan elofordulo karpati 3 obszidiant.

A mai Karpatalja teriiletén él6 paleolit kézosségek elsésorban a helyi nyersanyagokat hasznadltak az eszkozeik
elkészitésehez. Karpadtalja paleolitikumdaban a vulkani nyersanyagrégioban két magmas eredetii kozet szolgalt
elsédleges nyersanyagként a pattintott kdeszkozok elodllitasahoz: a kirdlyhazi iiveges ddcit és a rakaszi karpadti 3
obszidian.
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Early petroarchaeological studies commenced in
. Transcarpathia with the activity of V. Petrun' and by
Introduction the discovery of Middle Palaeolithic settlements and
workshops around Rokosovo and Maliy Rakovets and
the description of the local obsidian sources (Petrun'
1972). Obsidian was one of the most important raw
materials for prehistoric stone tools. In the Carpathian
Basin we know three separate sources of Carpathian
obsidian (C1 — from Slovakia, C2 - from Hungary and
C3 — from Ukraine), the aim of the present work is to
introduce the Carpathian 3 obsidian from
Transcarpathia (Fig. 2.).

The territory of the westernmost part of present-day
Ukraine (Transcarpathia) has been a densely inhabited
area in almost all periods of human history (Fig. 1.).
In the region of Transcarpathia, currently more than
100 Palaeolithic sites are known, most of them known
from surface collections.
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Fig. 2.: The Carpathian 3 obsidian from Rokosovo
village, geological sample

2. &bra: Karpati 3 obszidian Rakasz telepiilés
kornyékérdl, geologiai minta

Methods

Systematical field surveys have been conducted to
Transcarpathian regions since 2006. The primary
macroscopic analysis of the samples was followed
by petrographic thin section analysis. Chemical
analysis of samples was performed using ICP-OES
and ICP-MS, PGAA and SEM-EDX methods
(Kasztovszky et al. 2008).

Results

International petroarchaeological research has
integrated Transcarpathian obsidian, occurring in
the region around Rokosovo and Maliy Rakovets,
under the name Carpathian 3 (C3) obsidian in 2008
(Rosania et al. 2008).
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Fig. 1.:

The current territory of
the Trancarpathian
region

1. abra:
Karpatalja mai teriilete

Occurrence: At the upper reaches of Silskiy stream,
to the North of the village Rokosovo and to the
South of Maliy Rakovets, the Upper Tertiary Sin'ak
Formation comprises obsidian blocks and bombs in
an agglomerate type tuff of acidic composition
(Fig. 3.) (Matskiv & Kuzovenko 2003). The area
forms the central part of the Vinohradiv Mountains
(Velikiy Sholes) in the Vihorlat-Gutin volcanic
range. The size of the blocks currently available
varies between a few cms to several dozens of cms.
It can be collected in substantial quantities on the
eroded surface and the stream valleys even today.

Macroscopic description: The blocks are typically
encrusted in their natural form with light or dark
cortex, resulting from interaction with the
environment. The surface is often porous,
weathered (Fig. 4.). The fresh fractures are black,
glassy, with macroscopically observable mineral
grains. The fracture is conchoidal. It is non-
transparent, even in thin flakes.

On the basis of recent field surveys we can say that
the Carpathian 3 obsidian has two sub-types. The
difference can be observed both in macro- and
microscopic level. In the first case, the fresh broken
surface is black, with glassy lustre, occasionally
with oriented grey stripes. The other version is grey
on fresh broken surface, with dull lustre and a
subordinate amount of darker stripes. In the matrix
we can observe spherolitic forms with naked eye,
emerging as brown entities in microscopic thin
section surrounding some crystallites. This feature
is very rarely observed for the black version of C3
obsidian.
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Fig. 3.: The Carpathian 3 obsidian in an
agglomerate type tuff

3. abra: Karpati 3 obszidian agglomeratumos
tufaban

Microscopic description

In thin section the texture of the rock is
vitroporphyric with clear fluidal character formed
by the unidirectional movement of the lava flow. In
the matrix, alternating stripes of light and less
frequently dark phases can be observed. The texture
of the rock abounds in microlithes (crystallites),
surrounding spectacularly the phenocrysts grouped
frequently in aggregates (Figs.5-6.). Torn
inclusions of plagioclase, monocline pyroxene,
amphibole and biotite comprise maximally 5-10
volume% (Fig. 7.). Accessory minerals observed
include magnetite and zircon. The plagioclase
crystals are often twinning and zoned, their size
may reach 2 mm. At some places they contain glass
inclusions and certain resorption can be observed in
the crystals (Figs. 8-9.).
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Fig. 4.: The Carpathian 3 obsidian from Rokosovo
village, archaeological sample

4. &bra: Karpati 3 obszidian Rakasz telepiilés
kornyékérdl, régészeti minta
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Fig. 5.: Thin section microscopic photos (XN) of
C3 type obsidian — aggregate

5. abra: A karpati 3 obszidian mikroszkopi képe
vékonycsiszolatban (XN) - aggregatum
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Fig. 6.: Back-acattered elektron image photos of C3 type obsidian — aggregates

6. abra: Aggregatumok a karpati 3 obszididnban (visszaszort elektronkép)

Fig. 7.: Thin section microscopic photos (1N) of C3
type obsidian — aggregate in the fluidal type of
matrix

7. abra: A karpati 3 obszidian mikroszkopi képe
vékonycsiszolatban (IN) — aggregatumok a
fluidalis alapanyagban

At some places in the thin section we can observe
the mineral grains and inclusions disintegrating
parallel to the orientation of the fluidal movement
and the grains floating apart. The inclusions were
probably formed in the deeper regions of the
magma chamber.
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Fig. 8.: Thin section microscopic photos (1N) of C3
type obsidian — plagioclase phenocryst with glass
inclusions and certain resorption

8. abra: A karpati 3 obszidian mikroszkopi képe
vékonycsiszolatban (1N) — iivegzarvanyos
plagioklasz fenokristaly rezorpcios szélekkel

Chemical composition

The analysis of two representative samples yielded
70.40% and 70.94% weight% SiO, (with LOI 0.4%
and 0.3%, respectively). Consequently, the raw
material was assigned to rhyolitic obsidians.
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Fig. 9.: Thin section microscopic photos (1N and XN) of C3 type obsidian — zoned plagioclase phenocryst with
glass inclusions

9. &bra: A karpati 3 obszidian mikroszkopi képe vékonycsiszolatban (IN és XN) — zoénas plagioklasz
fenokristaly tivegzarvanyokkal

Fig. 10.: Palaeolithic raw material regions in Transcarpathia. 1: volcanic; 2: metasomatical / silicified; 3:
sedimentary

10. abra: Karpatalja paleolit nyersanyag-régioi: 1: vulkani; 2: metaszomatikus; 3: iilledékes

Conclusion Transcarpathian Palaeolithic two raw material types

o L ) of volcanic origin played a dominant part in the
Palacolithic communities in the recent territory of production of stone artefacts: glassy dacite from
Transcarpathia were primarily using local raw Korolevo and Carpathian 3 type obsidian from
materials for the production of their tools (Fig. 10.). Rokosovo (Usik et al. 2014).

In the volcanic raw material regions of the
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The Rokosovo-Maliy Rakovets sub-region

On the settlements around Rokosovo and Maliy
Rakovets, stone knappers used mainly another
local, glassy and volcanic material, i.e., local
obsidian (Ryzhov 1999, 2003). Obsidian is a
volcanic glass formed by quenching (very fast
cooling) of the lava. The Transcarpathian obsidian
source is unique as there are no more geological
sources known in the whole territory of the
Ukraine. On the source region (Vinohradiv
Mountains — Velikiy Sholes) we can still find it in
primary position in the form of smaller and larger
blocks.

Obsidian as lithic raw material played an important
role in the Palaeolithic and Neolithic periods in
Transcarpathia. On the Palaeolithic settlements we
can find all the three Carpathian obsidian types. So
far we could not locate obsidian from more distant
sources as yet. On the basis of field surveys made
so far, we can support the existence of only one
obsidian source in Transcarpathia, i.e., that of the
Vinohradiv Mountains (Rats 2009, Racz 2012).

In the Neolithic period, seemingly the Carpathian 1
obsidian type was preferentially used in the
Transcarpathian region, as much as we can judge
from present data (Potushniak 2011). The
Carpathian 1 (and, to a lesser extent, Carpathian 2)
obsidian was distributed over much larger area than
the Carpathian 3 type, already in the Palaeolithic
period. Carpathian 3 obsidian was mainly used
locally in the Palaeolithic period; it is possible,
though, that it was also used by the local Neolithic
cultures. As C3 obsidian got established and
fingerprinted (geochemically) only recently, this
issue was not examined as yet (Mester & Racz
2010). It is important to note that the Carpathian 3
obsidian have been detected in the territory of
today's Romania, in the upper Palaeolithic sites, so
the known spreading area of this raw material
became larger (Dobrescu et al. 2018).

References

DOBRESCU, R., STEFAN, C.E. & BONSALL, C.
(2018):  L’utilisation de 1’obsidienne  au
Paléolithique supérieur dans le nord-ouest de la
Roumanie. L'Anthropologie 122/2 111-128.

KASZTOVSZKY, Zs., BIRO, K.T., MARKO, A.
& DOBOSI, V. (2008): Cold Neutron Prompt
Gamma Activation Analysis — a Non-Destructive
Method for Characterization of High Silica Content
Chipped Stone Tools and Raw Materials.
Archaeometry 50/1 12-29. Published online DOI:
10.1111/5.1475-4754.2007.00348.x

MATSKIV, B.V. & KUZOVENKO, V.V. (2003):
Teonoeiuna kapma O004emMEEPMUHHUX YINEOPEHD.
Kapnamcoxka  cepia.  1:200000, M-34-XXXV.
[Geological map. Carpathian series. 1:200000, M-
34-XXXV] (in Ukrainian). — Uzhgorod.

HU ISSN 1786-271X; urn: nbn: hu-4106 © by the author(s)

186

MESTER, Zs. & RACZ, B. (2010): The spread of
the Koros Culture and the raw material sources in
the northeastern part of the Carpathian basin: a
research project. In: KOZLOWSKI, J.& RACZKY,
P. (Eds.) : Neolithization of the Carpathian basin:
Northernmost distribution of the Starcevo/Korés
Culture, Krakow-Budapest, 23 —35.

PETRUN", V.F. (1972): JleBamrya3ckue
MaCTEpCKHe OOCHIMAHOBBIX OPYIOUHA 3aKapmaThs
npobnema ceipbs. [Levalloisian workshops and raw
material procurement of Transcarpathian obsidian
artefacts] (in Russian). Kiyiv, Naukova Dumka,
86-92.

POTUSHNIAK, M. (2011): Middle Neolithic
settlement at Drisino-Balocza, Transcarpathian
Ukraine. Krakéw, Polish Academy of Science, p. 87.

RACZ, B. (2012): Karpataljai obszididnok:
szakirodalmi adatok ¢és terepi tapasztalatok.
[Transcarpathian obsidians: literature data and field
experience] (in Hungarian). In: KREITER, A,
PETO A & TUGYA B. eds., Kérnyezet — Ember —
Kultura: Az alkalmazott természettudomanyok és a
régeészet parbeszéde. [Environment — Human —
Culture, Dialogue between applied sciences and
archaeology]. Budapest, MNM NOK, 353— 362.

RATS, A.YO. (2009): 3akapmnaTcbki oOCHaiaHH:
Mipu Ta peanbHicTh. | yacTHHA: AaH] CreLiabHOT
miteparypu. [Transcarpathian obsidian: myths and
reality]. Part 1: literature (in Ukrainian). Acta
Beregsasiensis V11112 273-278.

RYZHOV, S.M. (1999): Hekotopble acreKTsI
00paboTKM KaMHS Ha MYCTBEPCKOH CTOSIHKE
Maurerii Pakosert IV B 3akapmartse.[Some aspects of
lithic technology of the Mousterian site Maliy
Rakovets IV] (in Russian). Vita Antiqua 1 3—17.

RYZHOV, S.M. (2003): Crosinka Manuii PakoBerp
IV na 3akapnarri. [The site site Maliy Rakovets [V
in Transcarpathian Ukraine] (in Ukrainian). In:
KULAKOVSKA L.V. ed., Bapiabervuicme
cepednvoeo naneonimy Ykpainu. [The variability of
the Middle Palaeolithic of the Ukraine]. Kiyiv,
Slyach, 191-206.

ROSANIA, C.N., BOULANGER, M.T., BIRO,
K.T., RYZHOV, S., TRNKA, G. & GLASCOCK,
M.D. (2008): Revisiting Carpathian obsidian.
Antiquity, 82 Issue: 318.

USIK, V., RACZ, B., KULAKOVSKAYA, L.
(2014): ByikaHu4yeckoe ChIpbe B MAJICOIUTE
3aKapnaTb51: OTHOCHTCIIbHAs XpOHOJIOTHA
uHnyctpuit. [Volcanic raw materials in the
Paleolithic of Transcarpathia: relative chronology
of the industries.] In: T. BIRO,K., MARKO, A., P.
BAIJINOK, K. eds., Aeolian scripts new ideas on the
lithic world studies in honour of Viola T. Dobosi.
Budapest, Inventaria Prachistorica Hungariae XIII
197-206.



