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I. INTRODUCTION AND AIMS 

The territory of Transcarpathia is NE part of the Carpathian basin. It is a transitional zone 

between the Great Hungarian Plain and the Carpathians range. The history of this area goes back 

to the Prehistory. The earliest human artifacts most probably are dated to the Lower Palaeolithic, 

in Vinohradiv and Chust districts. Each period of Prehistory yielded finds. 

Hunter-gatherer communities chose camping location by several aspects. One of these is 

the useful quantity and quality of exploitable lithic raw materials. Since Transcarpathia is 

abundant in rocks formed during Neogene volcanism and post-volcanic metasomatic processes, 

all of these rocks were potentially raw materials making toolstones for the human groups. 

Humans always chose the best quality and most durable rocks for toolmaking.  

The development of archaeometry in the 20th century opened new windows on 

understanding archaeological finds. Although archaeometry is applied widely in the European 

archaeological research, in Transcarpathia it was rarely applied. Thus, while important dataset 

are available from the neighboring regions of Transcarpathia such as Hungary, Slovakia, Poland 

and Romania, the lack of data blocks proper comparisons with areas prehistorically connected to 

Transcarpathia. This situation strongly indicated launching an archaeometric research on lithic 

tool stone origin and circulation in the Palaeolithic landscape of Transcarpathia. Since the region 

of this study is geographically, geologically, and archaeologically is divers, the focus of my 

research has been put on the extreme stone user period of archaeology, the Palaeolithic.  

The aims of the research are: 

- petroarchaeological research method development for Transcarpathia; 

- processing of scientific geological literature and maps in order to locate lithic raw 

material sources; 

- field survey for lithic raw materials on the basis of published maps and papers; 

- processing of raw material descriptions from archaeological literature and its verification 

on the field; 

- petroarchaeological analyses of geological and archaeological samples and their 

terminology; 

- comparison of geological and archaeological samples and identification of raw materials 

in archaeological collections. 
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II. METHODS 

Since there were no data on lithic raw material origin obtained with laboratory studies and 

systematic field survey of the Transcarpathian Palaeolithic, my research had to develop a 

petroarchaeological research method. Primary task was the processing of petrological, geological 

and archaeological data published of the area, and then the field survey including sampling, and 

finally the classification and interpretation of the database in its geological and archaeological 

perspectives.  

 

Stages of research 

1. Collecting and review the archaeological literature of Transcarpathia. Recognized 

scientists helped this phase, Yosip Kobály the head of the Archaeological Department at 

Transcarpahian Museum of Regional Studies, moreover Larissa Kulakovska and Vitaliy Usik of 

the Archaeological Institute at the Ukraine National Academy of Sciences. Information on 

knapped lithic raw material description and location was primarily collected from the 

archaeological literature. The available literature provided only macroscopic properties of the 

rocks and the supposed location of the source.  

 

2. Geological literature of Transcarpathia: collection and processing. Geological research 

in Transcarpathia started after Second World War for finding ore deposits. The number of 

publications multiplied since the 1950s, thus the information of the geology of the region is 

plenty. Access to the literature and the geological maps was due to geologist Bohdan Matskiv 

and Andriy Homutnik, members of the Transcarpathian Geological Expedition of Beregovo. I 

have studied the geological structure and the outcrop of different rocks of Transcarpathia. 

Special attention was paid to the potential toolstone rocks. 

 

3. Field survey. Having collected the published data on siliceous rocks from the literature I 

started a systematic field survey. Bohdan Matskiv provided great help with his large experience 

on the field and laboratory work. Matskiv’s systematic field surveys from the 1960s up to date 

were described in diaries. The data in diaries complemented published datasets. Due to this 

assistance it took less time to find the adequate rock outcrops described in papers.  

During the field survey, together with the experienced field geologist, I systematically 

overviewed the territories and collected samples. The location of the samples were recorded with 

GPS. It happened frequently that new rocks were recognized on the field.  

The main goal of the field survey was to verify the location of the siliceous rocks 

mentioned in the literature and scientific sampling. Although the field survey was systematic, the 
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area of Transcarpathia is so large that not all regions were scouted. Further field surveys are 

needed to be done in the northwest of the region (districts Uzhgorod, Peretchin). 

During the geological field survey often archaeological knapped artifacts were found. The 

artifacts retained well visible traces of knapping. I collected the finds and after the petrographic 

analysis I gave them to the Museum of Beregovo, Transcarpahian Museum of Regional Studies 

(Uzhgorod), and the Museum of Archaeological Institute in Kiev. 

 

4. Macroscopic study. This involved the geological and archaeological samples. After the 

classification of samples thin section were made. All together 194 thin sections consisted the 

assemblage. Thin sections were analyzed under polarizing microscope. 

 

5. During the analysis of samples several rock types were not possible to have been 

identified only by macro- and microscopically. These samples were further studied: 4 samples 

ICP-OES and ICP-MS methods at ACME Analytical Laboratories in Vancouver; 4 samples with 

electron-microprobe at the MTA Geochemical Research Institute, 10 samples with SEM-EDX at 

the ELTE Department of Petrology and Geochemistry; 8 samples with PGAA at the Hungarian 

Academy of Sciences Centre for Energy Research. 

 

III. NEW SCIENTIFIC RESULTS 

My research provides the description of Palaeolithic toolstone, their location and 

archaeometric and petrographic analyses. In order to achieve these goals a new methodology was 

built and consequently applied. Important part of the research was to resolve the issues of 

terminology for the rocks analyzed. The results are as follows. 

 

I. Concerning the terminology of siliceous rocks: 

 1. The formerly called Korolevo andesite after the analyses can be classified as dacite 

strongly vitreous, therefore I propose to call this material hyaline dacite. 

 2. The geological and archaeological literature of Transcarpathia mention more than 10 

types of obsidians in the region. The analyses pointed out that only one obsidian source is 

located in Transcarpathia, near Rokosovo and Maliy Rakovets. 

3.  The petrography and geochemical study of the hyaline dacite and obsidian prove their 

magmagenetical relationship. 

 4. I has been pointed out that the geological literature used the term “rogovik” for two 

different rock types. “Rogovik” may mean contact metamorphic rock hornfels and siliceous 
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sedimentary rock as well. In Transcarpathia this term covers generally all Oligocene menilite 

formation siliceous rocks (siliceous argillite, siliceous siltstone, chalcedonite, flint). 

 5. The petrographic study pointed out that the following terms are incorrect: black shale, 

quartzite, moreover Beregovo and Radvantsi flint. The black shale is siliceous argillite or 

siltstone, therefore it is sedimentary and not metamorphic rock. The quartzite is indeed silicified 

sandstone, sedimentary rock, and the Beregovo flint (earlier siliceous limestone) can be divided 

into 6 types: metasomatically transformed volcanic rock, (metasomatic rhyolite tuff I and II, 

metasomatic tuffite I and II, metasomatic rhyolite I and II); the Radvantsi flint is a silicified 

sandstone (type II). 

 

II. The field survey found all together 19 knappeable toolstone sources the samples of 

which were analyzed. These are located in Chop-Mukatchevo basin, Beregovo Hills, Sinak’, 

Borliov-Dil, Avas Mountains, Solotvino basin, Maramorosh- and Pieniny Klippen belt in the 

Flysch Carpathians in North of Vihorlat-Gutin volcanic field. 

 

III. Out of the 19 rocks 11 are identified in Palaeolithic assemblages: 

 1. Korolevo hyaline dacite; 

 2. Carpathian 3 type obsidian; 

 3. metasomatic rhyolite tuff I and II, metasomatic tuffite I and II, metasomatic rhyolite I 

and II of Beregovo; 

 4. silicified sandstone; 

 5. silicieous argillite. 

 

IV. The research recognized lithic raw material sources which are not identified in 

archaeological assemblages although their properties are apt for making stone tools with 

knapping: 

 1. limnochalcedonite of Kriva; 

 2. limnoopalite of Kriva; 

 3. radiolarite types I, II and III  of Svalyava; 

 4. siliceous limestone of Svalyava; 

 5. siliceous limestone of Priborzhavske; 

 6. hornfels of Suskovo. 

 

The reason why these materials are missing in archaeological assemblages may be: 
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1. the given material is rare and found in small quantity, for example radiolarite and the 

siliceous limestone and the hornfels; 

2. there is a better quality and more abundant source of siliceous rock in the vicinity of the 

given material, for example limnochalcedonite and limnoopalite of Kriva the sources of which is 

located 5 and 8 km from the Korolevo hyaline dacite and the obsidian of Rokosovo. 

3. the given rock was not accessible to collect from surface in the Pleistocene. 

 

V. Rules of the raw material circulation in Transcarpathia. In the Palaeolithic the camping 

strategy of human communities was strongly predetermined by the access to good quality and 

large quantity toolstone sources. In Transcarpathia 9 rocks played important role in the 

settlement system: hyaline dacite, obsidian, metasomatic rock types of Beregovo Hills and the 

silicified sandstone (type II). The Palaeolithic communities settled on the primary or redeposited 

sources of raw materials. It is true to all Prehistoric settlement. 

 

VI. On the basis of the raw material circulation I divided the territory into raw material 

regions. The terminology of the raw material regions is based on the primary rock type and its 

petrographic category. Thus the three regions are volcanic, metasomatic, and sedimentary. 

 

VII. In two cases sub-regions can be established. 

1. Volcanic region: subregion Rokosovo-Maliy Rakovets (obsidian user) and Korolevo–

Veryatsa (hyaline dacite user); 

2. Metasomatic region: subregion Beregovo (metasomatic rhyolite tuff I and II, 

metasomatic tuffite I, metasomatic rhyolite I), Muzhiyevo (metasomatic tuffite II) and Bene-

Kvasovo (metasomatic rhyolite II). 

 

VIII. The field research has proved that the outcrops of primary toolstones are located at 

the close vicinity of the sites. The archaeological assemblages contain about 85-95% of these 

materials. The only exception is the silicified sandstone (type II), which the primary material of 

the sedimentary region but it makes up only 60-65% of the assemblages. The raw material 

procurement strategy also compensated the missing quantity and quality of processable rocks 

with exploiting sources at larger distances, like the siliceous argillite from river gravel which 

replenished the consumation of the the silicified sandstone locating near the site. 
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