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SUMMARY 

 
 

The work shows how to present the results of geological research with the help of modern computer 

programs. The ArcGIS software developed by Esri was used to build electronic maps, and the Move 

software was used to build three-dimensional models of the Saulyak deposit. Constructed 3-D models 

of ore bodies will make it possible to visualize the available geological information and predict the 

prospects of deep horizons and flanks of the Saulyak deposit at a qualitatively new level. 
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Introduction 

 

The use of modern computer programs makes it possible to effectively process and present in an 

accessible form spatial (orientation of faults, ore bodies, underground mine workings, etc.) and 

attributive (for example, elements of ore bodies occurrence, mineral associations, gold content, etc.) 

data. This makes it possible to carry out the analysis of the actual material, the forecasting of new ore 

bodies and prospective areas at a qualitatively new level. As an example, we chose the Saulyak gold 

ore deposit, which is located in the Rakhiv ore district of Transcarpathia, on the north western outskirts 

of the village of Dilove, and has been the object of active geological and mineralogical research for 

over 40 years. Previous researchers (Matkovskyi, 1982, 1992; Nechepurenko, 1993-1999; Popivnyak, 

1999, 2006; Stepanov, 1993; Tsikhon, 2004, etc.) carried out a large volume of geological, tectonic, 

and mineralogical-geochemical studies that published in dozens of works. The Saulyak deposit belongs 

to the complex of metamorphic rocks of the Marmarosh crystalline massif. It is well studied with the 

help of underground mining. There are two tunnel horizons here that pass-through host rocks and ore 

bodies. A large array of mineralogical, geochemical, thermobarogeochemical and other data obtained 

during the years of study of the deposit can be comprehensively processed with the help of modern 

computer programs. The basis for this study is the creation of 3-D models of ore bodies using 

appropriate software. 

 

Method 

 

Construction of electronic maps and 3-D models of ore bodies was carried out with the help of ArcGis 

and Move programs with its modules. ArcGis (ArcCatalog and ArcMap) was used to build a geological 

map, sections, and Move was used to build three-dimensional models of the Saulyak deposit. ArcGIS 

allows you to visualize (present in the form of a digital map) large volumes of statistical information 

that has a geographical reference. In the environment, maps of all scales are created and edited: from 

plans of land plots to maps of the world. ArcGIS also includes a wide range of spatial information 

analysis tools. ArcGis considers specific sets of data grids, feature classes along with feature attributes, 

subtypes, and domains suitable for a variety of geologic maps. In addition to geology (lithology, 

contacts, faults, etc.), maps may include stratification and metamorphic changes, geological cross-

sections, and notations such as correlation columns. The design of the geodatabase can also be used for 

field work using the ArcPad6 program. 

 

Geological maps are complex sets of basic topographic facts, field observations, and subjective 

interpretation, and are among the most complex cartographic products. Extensive automation in Earth 

sciences, including the use of GIS technologies, provides an opportunity to collect geological 

knowledge in the form of a map-database. In addition to the cartographic image, such database maps 

provide greater versatility and analytical capabilities than is possible with traditional paper maps. 

 

Based on the ESRI ArcGIS software product, the ArcGeology module 

(http://www.usgs.gov/pubprod/maps.html) has been developed by American researchers, which offers 

a new approach to creating a geological map-database (GDB) and its use. AG1 contains a geodatabase 

model and accompanying operational procedures that mainly relate to the spatial aspects of the DBMS. 

Harmonization of different HKBDs is necessary for the construction of digital geological data maps 

intended for general use, especially by non-geologists. 

 

AG1 uses ArcMap 9.1, ArcCatalog 9.1 and their tools without the need for additional software. In 

addition, the AG1 works with ArcPad 6 for field mapping. 

 

Geological data and results of investigations 

 

A traditional geological map shows: the main spatial figure - the actual "map", notations, one or more 

geological sections. There may also be tables or graphs, coordinate grids, scales, captions, etc. At the 

beginning of a new mapping project, a geodatabase and a map must be created. Metadata in the AG1 

program for a geodatabase map is organized and stored in the geodatabase itself, reflecting the general 
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structure of three main levels: geodatabase (project level), object datasets (thematic level), object classes 

(object level objects). For the practical implementation of the construction of an electronic geological 

map, after the development of the structure of the geodatabase, a number of operations must be carried 

out. First of all, it is necessary to create a basic (topographical) map of the studied area - select the limits 

and apply all the necessary topographical elements. These elements include - settlements, rivers, etc. 

The limitation (frame) of the base map will also serve to cut out other data when creating a geological 

map and models. 

 

 
Figure 1 Attribute table of polygonal objects of the geological map 

 

In ArcCatalog, we create a polygonal shapefile that defines the limits of the studied area, assigning it 

the appropriate coordinate system. This polygonal shapefile will later be converted into a linear one 

when constructing a geological map. In this same frame, we create a number of linear shapefiles that 

will display such elements (features) of the geological map – thrusts, faults, geological boundaries and 

some other elements. To assign a coordinate system, use the Import command. At the same time, we 

import the data of the coordinate system from the already created base map. 

 

The next step is to convert linear shapefiles into polygons. For this, we use the tool of the ArcMap 

program - Tools - Data Management Tools - Features - Features to Polygon. 

 

The resulting polygonal objects are drawn according to the accepted rules and instructions. For this, an 

attribute table is created, where each polygon is assigned the appropriate age, according to the scanned 

map, and the corresponding symbol is assigned (Figure 1). 

 

 
Figure 2 Geological cross sections added to project 
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We export the results obtained in the ArcMap program to another program - Move for building three-

dimensional models. This program was created by geologists for geologists (Muir, 2015). It consists of 

several FieldClino, FieldMove and Core Move modules, which enable solving the tasks faced by 

geologists. These tasks include data collection, processing and presentation. Lviv National University 

was a member of the Computer Academic Initiative, within the framework of which the Faculty of 

Geology annually received licenses for educational and scientific purposes from the company Midland 

Valley Ltd. This program was used for educational purposes in the course GIS in Geology. The program 

was also used when writing master's theses, on the basis of which a number of articles were written. 

Move was used in writing PH dissertations and research presented in international journals (Bubniak et 

al, 2014; Nakapelyukh et al, 2018). 

 

First of all, we build a 2.5 D surface of the Saulyak deposit. To do this, we export shapefiles that display 

the relief. We add linear shapefiles depicting tunnels on the map. Linear shapefiles also represent 

geological boundaries and faults. At the same time, we indicate the absolute heights. As a result, three-

dimensional models of the ore body were obtained. These models are used for a variety of purposes. 

Primarily for counting stocks. They can also be used for structural geology. Another use of them is the 

visualization of geological bodies. The created models are also used in the educational process. 

 

Conclusions 

 

The constructed electronic geological maps of the Rakhiv district and 3-D models of ore bodies will 

make it possible to show the distribution patterns of minerals, mineral associations, gold content, etc. 

within the Saulyak deposit. Accordingly, predict the presence of ore bodies in the deep horizons and 

flanks of the deposit. 

 

 
Figure 3 Shafts with an ore body. (The colour indicates the depth of mineralization zone max=548 m, 

min=300 m) 
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