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SUMMARY

An interactive database of geoarchaeological sites of Ukraine has been elaborated as an inalienable part
of the project “Reconstruction of the natural environments of ancient Man’s habitats in Ukraine during
prehistoric and historical times”. This database enables the synthesis and analysis of all
palaeoenvironmental proxies, derived from archaeological sites. The data are collected from over 300
geoarchaeological sites of Ukraine and from more than 400 cultural layers. The format GeoPackage has
been chosen for the geospatial database construction. A unique code ‘id’ given to each site and layer.
The database is visualized as an online-map, which has been created using the Leaflet technology and
the qgis2web plugin in QGIS software. The html file has been then imported into a GitHub repository,
which enabled the creation of the web-page on the Netlify platform. Now users can obtain the
information from the Cloud storage. The interactive map includes several vector layers: the list of sites
of different material cultures, their modern environmental characteristics, the results of all Earth-science
studies, fulfilled on a site, and the reference list.
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Introduction An interactive database of geoarchacological sites of Ukraine has been elaborated as an
essential tool and inalienable part of the research on the project “Reconstruction of the natural
environments of ancient Man’s habitats in the area of Ukraine during prehistoric and historical times”.
This project is ongoing in the Department of Earth Science and Geomorphology of Geographical
Faculty of the Taras Shevchenko National University of Kyiv. The database of geoarchaeological sites
—i.e. archaeological sites studied by natural science methods — enables the most complete representation
of all palacoenvironmental proxies, available on the nature sciences’ studies, derived from
archaeological sites. Such a database allows the establishment of regular correlation between
palaeoenvironmental change and development of adaptation strategies of prehistoric and historic Man,
on one hand, and the features of human impact on the different palacoenvironmental components, on
the other hand. A spatial analysis of the database for any given period enables us to construct a
palaeoenvironmental map for that time interval. The main structural blocks for the database of
geoarchaeological sites of Ukraine have already been proposed (Bortnyk et al., 2019) and further
elaborated (Bonchkovskyi and Gerasimenko, 2020). The palacontological block has been extended
recently through the inclusion of the following sub-blocks: archeoethnobotany, palacoornithology,
paleoichthyology and archaeozoology of domestic animals.

Materials and methods. The data collected from over 300 geoarchaeological sites of Ukraine (Figure
1) is the foundation for this study. As many archaeological sites are multilayered, the database includes
information on more than 400 cultural layers. Almost 600 literature sources and the results from the
new pedostratigraphical and pollen studies on the archaeological sites have been used in compiling the
foundation of the database. As to the methodology, firstly, a Microsoft Excel table has been filled in
with the information from each geoarchaeological site. Particular attention has been paid to the accuracy
of coordinates in the WGS-84 projection. Google Earth has been used to locate the sites, whose
positions were described in the literature relative to the nearby landmarks. To make the data readable
in GIS software, all tables in the exe format have been converted to the csv format. The geospatial
database was formed on the basis of csv files. The format GeoPackage for geospatial databases has
been chosen because of its advantages, such as convenience of use, no restriction on the scale of the
data and the possibility of having long titles for columns in attribute tables. As the attribute table is a
relational database, column titles have been named using key words. For greater convenience for the
attribute table user, a unique code ‘id’ has been given to each site. This code includes capital letters and
numbers. The letters designate landscape regions (e.g. VL — Volyn’ Upland). The first two numbers
designate an archaeological epoch (e.g. 01 — Lower Palaeolithic, 02 — Middle Palaeolithic, etc.), the
third and fourth numbers indicate an archaeological site’s unique number within the landscape region.
Thus, a code would be shown thus: VL0305. In case of multilayered sites, an additional number for
each layer is added to a code. The case studies of the site characterizations in the database forms have
been already presented in (Bonchkovskyi, Gerasimenko, 2020).

The created geospatial database is a point vector layer with with the corresponding attribute table. A
wide range of operations with a vector layer becomes possible using special plugins and even standard
tools in GIS software. For instance, possibilities appear for sorting and visualisation, clustering and
classification of the data using chosen criteria, for providing SQL queries and the calculation of the
geometric parameters of geosite locations (point density, distance etc.), for the identification of spatial
patterns in the distribution of geoarchaeological sites, and others. GIS programs have been already used
in the geospatial database in order to moderate the data on the present-day geosite environments (e.g.
climate and relation to a physical-geographical region), or on a geosite’s position in relation to the new
administrative-territorial system.

The interactive database of geoarchaeological sites of Ukraine is visualized as an online-map. The
interactive map has been created using the Leaflet technology and the ggis2web plugin in QGIS
software. The code of the Atml file has been edited in its layout. The Afm! file has been then imported
into a GitHub repository, which enabled the creation of the web-page on the Netlify platform. Now each
user can obtain the information from the Cloud storage. The interactive map includes several vector
layers: the list of geoarchaeological sites of different material cultures, the modern environmental
characteristics of their locations, the results of all Earth-science studies, which have been fulfilled on a
site, and the reference list for each site.
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Figure 1 Geoarchaeological sites of Ukraine included in the geospatial database (the scale
does not allow closely located sites to be shown)
Reconstruction of palaeolandscapes for archaeological epochs is possible using the database of
geoarchaeological sites. A series of palacolandscape maps will be created in the GIS programs with the
usage of a special plugin in the SAGA GIS software.

Results

The database of geoarchaeological sites, at the first step in its usage, has provided a possibility to
estimate the state-of-art of Earth-science studies on archaeological localities of Ukraine. It
demonstrates: 1) the distribution of sites with different material cultures in the total area of Ukraine and
in its different physical-geographical regions, 2) the scope and distribution of disciplines applied in
studied sites, 3) the geochronological and archaeochronological frameworks of different material
cultures in different areas. The collected information has also shown the scientific input at
geoarchaeological sites of various researchers and their teams. The most important of them were as
follows. The first multidisciplinary geoarchaeological research in Ukraine was done on the Palaeolithic
sites by (Ivanova, 1987; Adamenko and Grodetskaya, 1987). The first large-scale studies on the
environments of human cultures during the Holocene, were those of (Kremenetsky, 1991; Gerasimenko,
1997). Later on, a wide range of natural science methods have been involved in the study of Palaeolithic
sites (Haesaerts et al., 2003; Chabai et al., 2004, 2005; Stepanchuk et al., 2013) but their most complete
environmental characteristics have been provided in (Lanczont et al., 2015). The multidisciplinary study
of the later cultures are presented in (Zaliznyak et al., 2013; Makhortykh and Capitani, 2017).

Palaeolithic cultural layers, studied by a complex of Earth-science methods, particularly the Middle and
Upper Palaeolithic, constitute more than 60% of their total number. The environments of the
Chalkolithic, Bronze Age and Early Iron Ages have been studied in significantly larger number of sites
than those from the other cultures, existing during the Holocene. The better studied regions from the
geoarchaeological point of view, are the Middle Dniester area, the Siversky Donets and Desna river
basins, the Dnieper Upland and the Crimean Mountains. The northern part of the Podillya Upland,
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Volyn’ Upland and the middle part of the Southern Bug River basin form a second group of the areas
with well-studied geoarchaeological sites. In the forest-steppe zone, sites are more abundant than in the
steppe and in the zone of mixed forest. The western part of the Polissya region is the worst studied area
for geoarchaeological aspects.

A lithological-stratigraphical approach has been applied for 75% sites, and palaeopedology (including
micromorphology) was used on 55% sites which shows the great input of Zh. Matviishina and her
research team (2006-2020) to geoarchaeology of Ukraine. Radiocarbon chronology, the study of large
mammals and the petrography of artefacts has been each applied on 40% of the sites. Palynology,
palaeocryology, studies of small mammals and snails, archaeobotany (e.g. Pashkevich and Videyko,
2020) and archaecozoology are other frequently used methods, whereas palacomagnetic, petromagnetic
and luminescence studies of the sites have rarely been done. In recent years, anthracology,
palaeoichthyology and palaeoornithology were successfully introduced in geoarchaeology in Ukraine.
Such prospective methods as mineralogical, geochemical, microphytolithic, terrigenic isotopes, ESR
and amino acid dating techniques have been applied very rarely. The obtained statistics reflects the
variation in availability of palacoenvironmental data and, thus, shows the prospective focuses for future
research. The next step in the development in the use of the database will be construction of schematic
palaeoenvironmental maps for different archaeological epochs.

The geospatial database of geoarchacological sites and the corresponding interactive map will be
demonstrated during the conference.

Conclusions

The creation of an interactive database of geoarchaeological sites of Ukraine provides the best way
forward for synthesis and analysis of all information available on the results of the Earth-science
methods where they are applied on archaeological localities. In order to unify this information, 67 types
of the data obtained by different methods on the sites have been included in the database and grouped
in these blocks: 1. Site identification. 2. Geographical localization of the site and its modern
environmental characteristics. 3. Morphometrical characteristics of a cultural layer. 4. Stratigraphy,
lithology, genetic types of deposits, palacopedology. 5. Mineralogy, geochemistry, petrography of
artefacts, palaeomagnetism and petromagnetism. 6. Palaecontology (including palaeobotany). 7.
Geochronology and archaeochronology. 7. References. In cases of multilayered sites, blocks 3-7 are
provided for each cultural layer. The variations shown in the spatial distribution of geoarchaeological
sites reflects the attractiveness for Palaeolithic populations of the areas which were the sources of raw
materials, as well as the highlands, which provided refugia (better environmental conditions). The
geoarchaeological database is the best tool for analysis of environments of material cultures of the same
age in different areas of Ukraine, and for comparison of environmental changes with the development
of material cultures in time. These will lead to a better understanding of the mutual relationship in the
system “palacoenvironment — ancient society pattern”.

The study has been fulfilled in the framework of the research project # 19BF50-01 of the Ministry of
Science and Education of Ukraine.
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