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SUMMARY 

The regional databases of geoarchaeological sites are elaborated in detail for two contrasting areas as a 
first step in creation of the database for Ukraine. The analysis of the literature sources and the authors’ 
field and analytical studies forms a base for their construction. The databases were firstly formed using 
Excel. To provide fast coordinate setting of the databases and to transfer the information from one 
software to the other, all tables in the format .exe were converted to the format CSV. The .exe format 
is easily imported into GIS programs with a use of geographical coordinates projection WGS-84. The 
database in the format GeoPackage (with the attributive table) is produced by an import of CSV file 
into Quantum GIS. This format is chosen for convenient export of the data into an interactive map. Its 
usage provides fast feedback when searches are made with a use of SQL-queries. The analysis of two 
regional geoarchaeological databases demonstrates that sites in Transcarpathia are studied with a better 
usage of geoscience methods than sites in the Volyn’ Upland. To provide a reliable correlation between 
palaeoenvironments in separate areas, databases using the same methodology are under construction 
for the whole area of Western Ukraine. 
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Introduction. Geoarchaeological sites (the archaeological sites studied by natural sciences methods) 
provide valuable information on the environments of prehistoric and historic societies’ and on the 
geological and chronological ages of their existence. The compiling of a geoarchaeological site database 
for an area is the best way to synthesize available data, derived from different natural sciences, and to 
introduce a multidisciplinary approach to palaeoenvironmental reconstructions of each culture, which 
previously existed in the studied area. The tracing of palaeoenvironmental changes through consecutive 
periods, corresponding to the specific archaeological cultures, enables us to reveal how environmental 
change impacted the appearance and decline of these cultures, how they adapted and how socio-
economical patterns changed. A spatial analysis of the database for a given period enables us to 
schematically construct a palaeoenvironmental map for that time span. This map can be used to identify 
the environmental factors affecting different cultures’ co-existence and their migration processes. The 
first step in the elaboration of a database of geoarchaeological sites in Ukraine is the construction of 
regional databases within the country.  

 
Material and Methods. The main blocks of the structure for the database of geoarchaeological sites of 
Ukraine have already been created (Bortnyk et al., 2019). In the regional databases constructed, the 
structure was further elaborated in detail (the study case is shown in Table 1). This elaboration enables 
the most complete representation of all information, available on the natural sciences’ studies, fulfilled 
on a site.  
Two different contrasting areas have been chosen for the first attempt of the construction of the regional 
databases of geoarchaeological sites in Ukraine: the Volyn’ Upland and the Transcarpathian Lowland 
(Figure 1). The information from geoarchaeological sites has been primarily collected which is of a 
special importance for reconstructions of the palaeoenvironments of Paleolithic populations. The first 
step in order to construct a geospacial database of the Paleolithic sites of the two areas is the analysis 
of the suitable literature sources (see the list of references) and the results of the own field and analytical 
studies by the authors. The database was firstly formed using Excel program (Table 1), which is 
convenient for sorting data and searching queries during the further use of the database.  
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Figure 1. Geoarchaeological sites of the Volyn` Upland (A) and the Transcarpathian Lowland (B):       
1– Novyi Tik; 2 – Zhorniv; 3 – Hriadky; 4 – Barmaky; 5 – Mezhyrich; 6 – Beregove I; 7− Korolevo I; 
8 – Ruban I; 9 – Rokosove; 10 – Malyi Rakovets; 11 – Shaian; 12 – Sokyrnytsia I.  

 
In order to fix the archaeological sites within the GIS context, accurate coordinates of each site was 
firstly determined. To provide convenient and fast coordinate setting of the database and to transfer the 
information from one software to the other, all tables in the format .exe were converted to the format 
CSV. The .exe format can be easily imported into the GIS programs (Quantum GIS, ArcGIS, MapInfo  
et al.), with a use of geographical coordinates projection, e.g. the projection WGS-84. Because the 
proposed attributive table is actually a relational database, the titles of columns in the table are very 
short and clear. They actually are the key words to represent the content of each column.  
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Table 1. An example case study from the database of geoarchaeological sites of the Transcarpathia 

 

 

Code of the 
site* 

Name of the site 
Discoverer of 

the site 
Аrchaeological 

Age 
Archaeological culture Type of site 

Administrative 
region 

The closest city, 
village 

Latitude Longitude 

Z0301  Sokyrnytsya 1 V. I. Usik, 2001 Upper Paleolithic Early Upper Paleolithc Temporary site Chernivtsi oblast Sokyrnytsya village 48° 7ʹ 55" N 23°11ʹ 18" E 

A. s. l. Locality 
Physical-

geographical 
area 

Position in 
relief 

Pre-
Quaternary 

deposits 
Climate 

Mean annual 
temperature 

(°С) 

Mean 
July T 
(°С) 

Mean 
Jan. T 
(°С) 

Mean annual 
precipitation 

(mm) 

Modern 
soil type 

Modern 
vegetation 

Preservation level (good, 
satisfactory, unsatisfactor, 

lost) 

235 m 

"Smereka" 
locality (west 
outskirt of the 

village) 
 

The 
Trabscarpathia

n Lowland 

The 
surface of 
the high 

Tysa 
terrace 

Zeolite, 
Neogene 

Wet facies 
of 

temperate 
climate 

7.8 18.9 -4.5 1200 mm 

 
 

Albic 
Luvisol 

 
Pasture forbs 
in the place of 
the hardwoods 

Satisfactory 

Cultural 
layer 

Mean layer 
thickness  

(m) 

Depth of the 
layer bottom 

from the surface 
(m) 

Dip of layer 
Straigraphical 

position 

Lithology 
of the 
layer 

Genetic type of 
the sediments 

Mineralogy  of 
the sediments 

Petrographical 
composition of 

artefacts 

Pedological 
features of 
the cultural 

layer 

Pedological 
features of the 

underlying 
deposits 

Pedological features 
of the overlying 

deposits 

 1 0.2 m 0.8 m 0 vt1b2 (MIS 3) 
Heavy 
loam 

Palaeosol Heavy loam Quartzite pebbles 
Btfgl soil  
horizon 

 
E gl horizon Cgl soil horizon 

Cryogenic 
features 

Genetic tye of 
palaeorelief 

Position of 
cultural layer 
in palaeorelief 

Palynology from the cultural 
layer 

Palynology from the 
underlying layer   

Palynology from the 
overlying layer 

 
Macrobotany in 
the cultural layer 

Anthracology 
in the cultural 

layer 

Large mammals in 
the cultural layer 

Small mammals 
in the cultural 
layer   

Deep frost 
fissures from 
the Bug unit 

Fluvial   

The surface of 
palaeoterrace 
with subaerial 

cover 

Boreal meadow-forest: pine-
birch forest with admixture of 
oak and lime dominate over 

forbs-fern meadows 

The same: but less 
woods (particularly 
harwood)  and more 
sedges and mosses 

The same, but pine 
dominate over birch, 

ferns are more 
abundant 

 
 

 
Present, not 
identified 

  

Malacology in 
the cultural 

layer 

Malacology in the 
underlying layer 

Malacology in 
the overlying 

layer 

14C (uncal., cal., 
with reservoir 

effect) 

OSL, 
IRSL, 

TL 

U-isotopes, 
U-Th 

ESR, 
Aminoacid 

dating 

 
Palaeomagnetic 
markers 

 
Archaeological 
chronology 

References 

   
38,800±100 uncal 

(average on 4 
datums)  

  

   
39-36 ka BP 

Usik et al. [2004] Investigations of the Sokyrnitya 1 and Shayan 1 
Paleolithic sites (Transcarpathia). Praehistoria 4-5, 179-194.  
Usik et al. [2006]. New perspectives on the Transcarpathian Middle 
to Upper Palaeolithic 1 boundary. When Neandertals and Moderm 
Human met. Tubingen, 213-232. 
Gerasimenko et al., [2019]. Palaeoenvironmental changes during 
the Middle and Early Upper Paleolithic in the Upper-Tysa 
Depression. Jornal of Geology, Geography and Geoecology 28 (2), 
275-291.
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The geospatial database in the format GeoPackage (with the corresponding attributive table) is 
produced by an import of CSV file into the system product Quantum GIS. This format of a vector layer 
is chosen for the geospatial database in order to save the complete names of the columns of the 
attributive table, and for convenient export of the data into an interactive map. Despite a large volume 
of the attributive table of a vector layer in the geospatial database, its usage is convenient, and it provides 
fast feedback when searches are made (according to certain classification criteria), e.g. with a use of 
SQL-queries.  
In order to ease a guidance of the attributive table, a unique code ‘id’ has been given to each 
geoarchaeological site. A unique code for a site has been developed in order to enable future updating, 
and also the exchange of data with other databases. This code consists of three parts: a capital letter, a 
Roman number and an Arabic number. A letter designates the name of a physical-geographical region; 
the first number designates the serial number of an archaeological epoch (e.g., 01 – the Lower 
Paleolithic, 02 – the Middle Paleolithic etc.), аnd the second number is the serial number of the 
geoarchaeological site included in the database (e.g. V0305). 
The constructed databases will be demonstrated during the presentation. 
 
Results. The analysis of two regional geoarchaeological databases of the Paleolithic sites demonstrates 
that sites in the Transcarpathia are studied with a better usage of natural science methods than sites in 
the Volyn’ Upland. Firstly, the number of geoarchaeological Paleolithic sites is larger in Transcarpathia. 
Secondly, the Paleolithic sites of this area have been studied employing a larger number of natural 
science methods. All the sites have been studied in detail applying stratigraphical, lithological, 
petrographic (for artefacts), paleopedological (two of sites with micromorphology) and 
palaeocryological techniques. Five sites of seven have yielded 14C-dates and obtained palynological 
data. The sites with Lower, Middle and Upper Paleolithic cultural layers (including the oldest ones in 
Ukraine) are located in this area. The unique multilayered Korolevo 1 site (Adamenko et al., 1984, 
1989; Haesaerts and Koulakovska, 2006) have also been studied using grain-size, bulk chemical, 
mineralogical analyses, and with palaeomagnetic, TL and OSL methods. All sites of the area have been 
stratified according to the Ukrainian Quaternary stratigraphical framework (1993) and they are 
correlated with the global OIS scale.  Thus, the environments that existed when the cultural layers were 
formed can be reliably correlated with those in other areas of Ukraine.  
Five geoarchaeological sites of the Volyn’ Upland are stratified according to the Ukrainian Quaternary 
Stratigraphical framework (1993), but implication of the other natural sciences’ methods are very 
limited. Only two Middle Paleolithic sites are present (Zhorniv and Novyi Tik), and they have been 
studied with paleopedological (including micromorphology), palaeocryological and palynological  
methods (the Upper Paleolithic layers at Zhorniv have been 14C-dated). The Upper Paleolithic sites 
include Mezhyrich (where the snails have been studied), the palynologically studied Hriadky site, and 
Barmaky (where small fauna and petrography of artefacts have been studied). The limited study of the  
Volyn’ Upland sites by geoscientists hampers the correlation of Paleolithic population environments 
with those in other areas of Ukraine.  
 
Conclusions. The constructed regional databases for geoarchaeological sites demonstrate different 
levels of the knowledge on geoscience study within different areas. The reconstructions made on the 
basis of available data show significant differences in environments of presumably coeval material 
cultures. In order to ensure that they are actually different and to provide a reliable correlation between 
palaeoenvironments in separate disjunctive areas, databases using the same methodology should be 
constructed for the regions located between the studied areas. Then gradients in palaeoenvironmental 
changes will be consecutively shown confirming or questioning the correlations. Differences in 
subsistence patterns of material cultures can be explained only by reliably correlated 
paleoenvironmental changes. Thus, the next task for the investigation is the creation of the database of 
geoarchaeological sites for the Carpathian Mountains, East-Carpathian forelands, the Dniester valley 
and the Podillia Upland.  
Another task is to create an interactive database of geoarchaeological sites in western Ukraine.  
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