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SUMMARY 

 
 

Geology interactive map map of the crystalline basement of the western part of the Ukrainian Shield 

at a scale of 1: 200,000 is provided. The map was built using NACSN (NACSN 2005) principles in 

the QGIS environment. It is based on the state digitized geological maps at a scale of 1: 200,000 and 

publications for the last 70 years. The GIS system allows visualisation of a wide range of geological 

data (lithodemic units, structural parameters, faults, isotopic age data, mineralogical and 

petrochemical analyses), as well as the location of rock outcrops (natural and anthropogenic), 

boreholes, etc.). The system will allow each registered user to edit and add information to the 

database. 
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Introduction 

 

The crystalline basement of the western part of the Ukrainian Shield is composed of metamorphic and 

magmatic complexes predominantly of the Paleoproterozoic, to a lesser extent of the Neoarchean with 

minor relics of ultramafic, mafic and sedimentary complexes of the Paleoarchean (Shcherbakov, I. B. 

2005, Shcherbak, N. P. 2005; 2008). The Upper Proterozoic and younger sedimentary rocks cover the 

crystalline basement. 

 

Mapping and local prospecting and research activities in this region have been ongoing for the past 

100 years. The area is completely covered by mapping with a scale of 1: 200,000 (20 sheets), and the 

relevant map sets were published from 1975 to 2014. The basement map sheets were often based on 

various stratigraphic schemes, they included local stratigraphic units that were not detected within the 

neighbouring areas. The maps also vary in style and degree of detail of study. In many cases, there is 

a mismatch between geological boundaries and units at the edges of adjacent sheets. 

 

Maps of the crystalline basement were based on a stratigraphic concept that stipulated the mapping of 

bodies of sedimentary and volcanic rocks which were subject to metamorphism with the preservation 

of (at least partially) the stratigraphic sequence, which made it possible to perform structural mapping, 

in particular, to distinguish folded structures.  

 

It is currently known that the Precambrian metamorphic and magmatic complexes of the western part 

of the Ukrainian Shield were formed in the conditions of the lower continental crust (depth over 25 

km) during the collision of the continental blocks of the Sarmatia and the Baltica (Bogdanova 1996) 

followed by an uplift of up to 12 km or less. According to modern concepts, the collision processes in 

the lower continental crust are characterized by canalized horizontal flows of rocks (LI Dewei 2008). 

Under such conditions, the stratigraphic relations between the bodies are lost and their rheological 

characteristics become the dominant factors determining the structure of the rock massif. Such 

rheological characteristics, in turn, are controlled by the composition of the rocks that undergo 

metamorphism, as well as by P-T conditions, and melting point. The mass is divided into fragments 

separated by the zones of plastic flow, which are observed as narrow-striped gneisses. The fragments 

differ in their rock set, petrological and mineralogical characteristics. It is these characteristics, 

namely the mineral composition of rocks, a set of rocks and their structural and textural parameters, 

the ratio of metamorphic and magmatic components formed the basis for the reinterpretation of 

geological information. 

 

When building an interactive map of the crystalline basement, we tried to get rid of all inconsistencies 

and adhered to the same style. We mapped lithodemic units that reflect metamorphic and magmatic 

transformations and are consistent with isotope geochronology data. The method for showing the 

lithodemic units is consistent with principles of geological mapping for crystalline shields adopted by 

the North American Commission on Stratigraphic Nomenclature (NACSN 2005). 

 

Method and/or Theory 

 

The western part of the Ukrainian Shield includes 4 provinces: Volyn, Podolian, Ros-Tykich, Bug and 

1 suture zone: Golovaniv (Fig. 1). The interactive map covers all regions except Volyn one and covers 

134,500 km2. The interactive bedrock geology map was built in the following sequences: 

 

• Analysing the literature and cartographic sources of Information, developing the names of 

lithodemic units and referencing the existing geological complexes 

 

• Conducting field research (familiarizing with the structure of the main lithodemic units) 

 

• Digitizing geological maps and filling in attribute tables 
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The result of the work is the project "Map.qgs"(Fig. 2.) (see the link: http://surl.li/acjom) made in the 

QGIS software package. All project files "Map.qgs" were projected in the WGS84 coordinate system. 

The information for building a digital version of the petrographic map of the Precambrian of the 

western part of the Ukrainian Shield was taken from the "STATE GEOLOGICAL MAPS at a scale of 

1:200,000", "geological maps at a scale 1:50,000"; which can be found on Geoinform of Ukraine"; as 

well as from published literature (the full list is available at the link: http://surl.li/acjom). The project 

consists of a set of elements described in Table 1, 2. 

 

Table 1 Contents of the project 

TOP FOLDER FOLDER CONTENTS DESCRIPTION 

\\GIS  Map.qgs QGIS project file containing 

shape files 

 \ Map JPG TIF raster of 

geology map 

Images of geological maps 

were used to build an 

interactive map 

 \Shape\Geology 

map 

Podolian This folder contains shape file 

versions of the Precambrian 

Bedrock Geology of of the 

western part of the Ukrainian 

Shield 

 

  Bug 

  Golovaniv 

  Ros-Tikich 

  Iron quartzite 

  DomianMap 

 \Shape\Other  this folder contains shape files 

outcrops, dating, chemical 

analysis, etc. 
 Outcrop  

 

Table 2 Data Layers and Attributes 

FEATURE 

CLASS 

FEATURE CLASS 

DESCRIPTION 

FIELD ATTRIBUTE 

DESCRIPTION 

Podolian and 

Bug and 

Golovaniv and 

Ros-Tikich and 

Iron quartzite 

Demonstrates the distribution of 

the predominant types of 

lithodemic units in the western 

part of the Ukrainian Shield 

RockType Rock type or sub-unit 

description 

  UnitName Shows which 

complex corresponds 

to the geological unit 

  Province Shows in which 

province the 

geological unit is 

located 

  Age Age of unit in 

millions of years 

DomianMap Shows the zoning of the 

Ukrainian Shield 

Name Names of provinces 

and sutures 

 

http://surl.li/acjom
http://surl.li/acjom
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Figure 1 This map shows the location of the Ukrainian Shield on the Google map and the main 

Archean and Proterozoic provinces within it. Information on the division into provinces is taken from 

(Gintov, O.B.; 2012). 

 

 
Figure 2 Overview geology interactive map of the western part of the Ukrainian Shield with natural 

and anthropogenic outcrops 

 

Conclusions 

 

The geology interactive map of the crystalline basement demonstrates new views on the principles of 

mapping on the Ukrainian Shield. It allows visualisation of a wide range of geological data 

(lithodemic units, faults, outcrops, boreholes, structural parameters, geochronology, petrochemistry) 

which is impossible with traditional maps due to their limitations. The system will allow each user to 

edit and add information to the database. Only part of the content is currently available. 

 

References 

 

Bogdanova, S. V.; Pashkevich, I. K.; Gorbatschev, R.; Orlyuk, M. I. (1996): Riphean rifting and 

major Palaeoproterozoic crustal boundaries in the basement of the East European Craton: 

geology and geophysics. Tectonophysics, 268, pp. 1–21. 



 

 

GeoTerrace-2021 

4-6 October 2021, Lviv, Ukraine 

Gintov, O.B.; (2012). Precambrian of the Ukrainian Shield and Plate Tectonics. Geophysical journal 

(Ukraine), 34(3), pp. 3–21. 

 

Dewei, LI (2008): Continental Lower-crustal Flow: Channel Flow and Laminar Flow. Earth Science 

Frontiers, 15 (3), pp. 130–139. 

 

NACSN (2005): North American Commission on Stratigraphic Nomenclature (89). 

 

Shcherbak, N.P.; Artemenko, G.V.; Lesnaya, I.M.; Ponomarenko, A.N.; (2005). Geochronology of 

Early Precambrian of the Ukrainian Shield. Archaean. Naukova Dumka, Kyiv [in Russian]. 

 

Shcherbak, N.P., Artemenko, G.V., Lesnaya, I.M. & Ponomarenko, A.N.; Shumlyanskyy, L. (2008). 

Geochronology of Early Precambrian of the Ukrainian Shield. Proterozoic. Naukova Dumka, Kyiv 

[in Russian]. 

 

Shcherbakov, I.B. (2005). Petrology of the Ukrainian Shield. ZUKTs, Lviv [in Russian]. 

 

 


