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SUMMARY

In this work we present the description of the Berezhany geological teaching polygon. The main goals
of the student works are described. The typical stages of the field work are outlined. Short history of
the creation geological teaching polygon is outlined. The workflow of the field works is shown.
Geological structure and useful minerals of Berezhany area are characterized. Skills that students should
master when describing geological objects presented. New technologies are used in the field student’s
works. Among others are FieldClino and FieldMove.
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Introduction

Geological field camps are an integral part of the educational process in university courses in Earth
sciences. In the field students get acquainted with the peculiarities of conducting field observations.
This is primarily a description of natural objects (for example, geological outcrops, quarries, caves),
sampling etc (Elkins et al, 2007; Compton, & Compton, 1985).

The geological training polygon is located in the former Berezhany district of the Ternopil region and
is connected to the training polygon of the Institute of Geodesy, National University Lviv Polytechnic.
Here are all the elements for students to acquire the skills necessary for field research. These include
natural rock outcrops, quarries and road cut exposures. Various geomorphological elements are
represented on the territory of the polygon, and there is a well-defined connection between the
geological structure and the surface structures. The training polygon is equipped with a computer class
with Internet access.

Geological location of the polygon

From a geological point of view, the Berezhany Geological Polygon (BGP) is located on the
southwestern margin of the East European Craton. Geomorphologically this is Berezhany Odilia
(Svynko, 2007). Cretaceous and Neogene cover rocks are mainly exposed here. Detailed information
about the geological structure and useful minerals can be found in a number of publications (Syviy,
2004; Syviy, 2009; Syviy & Kitura, 2016; State geological map..., 2004: Svynko, 2014).

Figure 1 Fragment of the State geological map of Ukraine on a scale of 1:200,000, sheets M-34-
XVIII (Rava-Ruska), M-35-XIII (Chervonograd), M-35-XIX (Lviv), 2004.

Rocks of the Cretaceous age are represented by the upper part - the Lukva (lower subsuit, Santonian)
and the Dubovets suit, which consists of two subsuits: the Lower Dubovets (Turonian) and the Upper
Dubovets (Coniacian). Lower Miocene sediments are represented by the Carpathian stage, represented
here by the Nagoryany and Berezhany strata, which merge into one stratum. The Middle Miocene is
formed by the Badenian stage, which unites the Lower Badenian, Middle Badenian, and Upper
Badenian sub-stage. The Lower Badenian sub-stage is represented by the Opilia suit, the Middle Baden
by the Tirasian suit, and the Upper Badenian sub-stage is represented by the Ternopil strata. (Figure 1).
On the territory of the polygon there is a stratotype of Narayiv strata (Stratigraphic dictionary, 1985).
These rocks are composed of lithotamnian limestones.
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The geological structure caused the presence of a large number of minerals that are associated with
sedimentary rocks. Minerals include sandstones, sands, limestones, and clays. Students have the
opportunity to observe the extraction of sands and sandstones at one of the quarries.

Before carrying out geological woks, students get acquainted with the main features of the geological
structure - stratigraphy, lithological features, geomorphological elements. Sources of information are
geological maps of various scales, explanatory notes to them, published materials.

Geological practice takes place in the form of geological routes, which include the most important
objects - outcrops, road excavations, quarries, etc. Approaches to the description of objects include both
traditional and modern ones. (Figure 2).

Before starting the route, it is recommended to view the terrain, for example, using Google Earth. Skills
that students should master when describing objects include:

* localization of objects;

* description of outcrops, including measurements of layer thickness;

* measurements of the position of layers using a geological compass;

» lithological description of the rocks that make up the outcrop;

» fixation of paleontological remains in rocks;

» selection of rock samples and paleontological remains.

* special attention is paid to the skills of using a geological compass when carrying out geological

observations.

Another skill students must master is constructing a stratigraphic column based on observations students
made in the field. Along with classic approaches, we use the latest technologies. Among others are a
number of programs for field research. FieldClino and FieldMove are very convenient for field research
(Oliinyk et al. 2020; Bubniak et al, 2020). Using these software products allows you to:

* fix the position of objects with a fairly high accuracy;

* take high-quality pictures;

* carry out measurements using an electronic geological compass;

¢ take notes similar to a field notebook;

* epict structural elements (position of layers, faults, cracks, fold axes) on the Wolff or Schmidt

grids.
* work with maps, including online maps and cached maps.

Therefore, in our opinion, introducing students to these latest technologies is extremely important. The
students' task includes a comparison of classical and modern approaches. Among the students' tasks is
a comparison of the accuracy of measurement with analog and digital compasses. One more type of
research that we introduce students to is the use of drones in field geological research. Students are
introduced to the possibilities provided by the use of this latest technology - the speed of obtaining
spatially oriented information, covering large areas, etc. Students investigate the selected area of the
landfill, create a 3D model of the relief, add geological information to it, apply exposure. The obtained
models together with remote sensing data are the basis of lineament analysis.

The use of ground-penetrating radars is an example of the use of geophysical methods for researching
the upper part of the Earth's crust (Annan, 2005; Neal, 2004). In addition to the geological section,
ground-penetrating radar can also be used for exploring of the caves. In addition to geological objects,
students have the opportunity to get acquainted with many cultural monuments located in the Berezhany
region. Students have the opportunity to visit a number of museums located in the city of Berezhany,
including the natural museum

Conclusions

As a result of field works, students write a report, present the collected samples of minerals and rocks,
prepare a presentation and web page about practice. The best geological samples will complement the
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geological collection of the Institute of Geodesy. The materials collected during practice are the basis
for writing scientific student works. The acquired skills will be used in further training courses and
researches.

Geological camps are important not only in the educational process, but also in the socialization of
students. This is relevant in today's conditions, when students study mainly online and there is a lack of
communication.
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F igure 2 Objects of geological camp at the Berezhany geological pOlnglT
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