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Zdeněk Venera

Director’s introduction 
The Covid-19 pandemic affected the Czech Geological Survey 

in 2020 as it did the entire world. First of all, I wish to pay tribute 

to the memory of our colleagues as well as close co-workers 

who passed away because of this insidious disease without us 

even having a chance of saying goodbye with dignity due to 

anti-epidemic restrictions.

As of March 2020, our work was performed in a special regime, 

which continued in various ways until the following year. The 

regime primarily restricted our presence at our facilities and 

involved a massive shift to teleworking. The inability to per-

form work at our office branches resulted in minor and major 

complications, depriving us of regular interpersonal contact at 

work. On the other hand, it helped to develop electronic work 

agendas and to increase the efficiency of some administrative 

processes. Despite the difficult conditions, we managed to con-

duct all our activities smoothly and to meet our commitments. 

We achieved a positive financial balance of CZK 13.5 million, 

with personnel costs increasing by 19 million to a total of nearly  

CZK 257 million and annual investments exceeding CZK 13 mil-

lion. As in previous years, our research results were evaluated 

very highly by our founder, the Ministry of the Environment, 

and received excellent reviews from the advisory body of the 

Council for Research, Development and Innovation.

A cross-border project between the Czech Republic and Saxony 

was successfully completed in 2020, during which we assessed 

geological conditions and constructed a 3D geological mod-

el for a tunnel project beneath the Krušné hory Mts along the 

Prague−Dresden high-speed rail line. Another 3D model was 

produced for a tunnel leading beneath Prague’s Střešovice 

neighbourhood, which was compiled for the Railway Adminis-

tration to design a long-awaited rail connection between Václav 

Havel Airport Prague and the centre of Prague.

An interpretation of new geophysical measurements and geolog-

ical documentation was completed for nine candidate sites for 

the construction of a deep radioactive waste repository, in which 

several dozens of our experts were involved for three years. The 

Radioactive Waste Repository Authority was provided with docu-

ments that allowed to reduce the number of candidate localities 

to the four most perspective sites, at which geological work will 

continue in greater detail.

A several-year-long effort by the Ministry of the Environment 

to increase support for research regarding the environment 

culminated in a new applied research programme known as 

“Environment for Life”, which was announced by the Technology 

Agency of the Czech Republic. In the programme, the CGS will 

act as a primary research institute with its comprehensive proj-

ect “Rock Environment and Minerals”. Over a period of six years, 

the project will provide substantial funding for our research on 

mineral resources, environmental mining impacts, geohazards 

and groundwater in karst areas. We will also participate in four 

other major projects led by other research organizations under 

the umbrella of the Ministry of the Environment.

A joint project with DIAMO, state enterprise, which was ap-

proved by Czech Government Resolution No. 713 in 2017 and 

which aims to evaluate research findings on potential resources 

of new strategic raw materials in the Czech Republic, entered its 

penultimate year. This project enhances the chances for future 

use of domestic mineral resources, thus increasing our mineral 

security. The preceding year’s hot topic involved the events sur-

rounding the intended expansion and deepening of the Polish 

Turów lignite mine projected until 2044. The mine has caused 

a long-term decline in the groundwater levels in the Czech terri-

tory, and its expansion may further deteriorate that decline. The 

Czech Geological Survey plays a vital and irreplaceable role in 

a process led by the Ministry of the Environment and the Min-

istry of Foreign Affairs, which seek to prevent impacts of future 

mining or possibly to compensate for environmental damage 

and to protect the interests of the Czech Republic.

CGS employees have long been actively involved in outreach 

and raising awareness of geology. The first UNESCO global 

geopark was established in Central America in 2020 also thanks 

to their efforts. It is the Somoto Canyon in ignimbrites along the 

Rio Coco in Nicaragua, which our colleagues discovered and 

brought to the world’s light while working on a Czech foreign 

development cooperation project in 2004 on basic geological 

mapping and assessment of geohazards. Subsequently, they 

prepared geological documents for an application based on 

which the global status was awarded to the geopark.

In conclusion, let me sincerely thank all our colleagues for their 

hard work, discipline and patience, thanks to which we man-

aged to achieve admirable results even under such extremely 

challenging circumstances that we experienced in 2020.
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The Czech Geological Survey is a highly respected state 
organization that compiles, stores, interprets and provides 
objective expert geological information for the state 
administration, the private sector and the public. It is  
a state-funded body, the departmental research institute 
of the Ministry of the Environment responsible for 
functioning as the state geological survey in the  
Czech Republic. It is the only institution tasked with  
the systematic investigation of the geological structure  
of the entire Czech Republic. 
The well-established reputation of the Czech Geological 
Survey is based on the optimum combination of services 
to society with top-ranking research in geological 
science, natural resources, geohazards and environmental 
protection. 
As an internationally respected scientific institution, 
it responds to the requirements of society for sustainable 
development and plays a significant role in education  
and in the popularization of geology.

Main fields of activity
 • Geological research and mapping
 • Rock environment and its protection
 • Mineral resources and environmental impacts of mining
 • Geohazards, prevention and mitigation of their impact
 • Geoinformation management and delivery

Mission
 • Geological mapping and regional research within  

the territory of the Czech Republic
 • Basic and applied research on geohazards, mineral 

resources, groundwater sources, rock environments  
and environmental protection

 •    Serves as the state geological survey in accordance  
with Act No. 62/1988 Coll. (on geological work)

 •    Gathering, compilation and interpretation of data 
on the geological structure, mineral resources and 
geohazards of the CR

 • Provision of geoscientific information and expert  
advice to support decision-making on issues of state 
and public interest

 •    International cooperation and foreign development aid
 • Education in geosciences and environmental protection

Vision
Through innovative research and use of the most up-to-date 
technology, the Czech Geological Survey will continue to 
provide the Czech State with the geoscientific information 
needed to make crucial policy decisions about energy, 
water and other critical resources, natural hazards and 
sustainable development, while working to maintain its 
position as a leading research institution in the field of 
Earth sciences.

Czech Geological Survey

From the left: Petr Mixa – Deputy Director of the Czech Geological Survey and Deputy Director for Geology, Zdeněk Cilc – Deputy Director for Economics,  

Zdeněk Venera – Director of the Czech Geological Survey, Oldřich Krejčí – Director of the Brno Branch, Jan Pašava – Deputy Director for Research  

and Head of the Geochemical Division and Central Laboratories, Vít Štrupl – Deputy Director for the Division of Informatics

Management
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Geological mapping 
Geological mapping has been one of the main activities of 
the state geological survey since its founding in 1919. Many  
geological and derived maps were compiled in recent dec-
ades, focusing mainly on protected landscape areas and other 
places of public interest in the Czech Republic. In addition to 
the mapping of the Czech Republic, the geologists of the Czech 
Geological Survey have also been involved in long-term foreign 
projects, mainly in the form of foreign development coopera-
tion, in recent years, particularly in Ethiopia and Georgia.

Geological maps at 1:25,000 scale 
In recent years, the research activities of the Czech Geo-
logical Survey focused primarily on mapping at a scale of 
1:25,000. Map sheets and their explanatory notes are com-
piled based on a unified geological legend, which makes 
it easy to build on adjacent geological maps. Completed  
geological maps are gradually made available to the public 
on the geological map server www.geology.cz.

The geological mapping project at a scale of 1:25,000  
includes the creation of geological maps with a graphic leg-
end, supplemented by graphic information outside the map 
frame. The project also includes derived maps, such as maps 
of mineral deposits and environmental geofactors. Bedrock 
maps, tectonic maps and others were compiled for specific 
areas. The explanatory notes to these maps contain infor-
mation on the mapped areas with regard to geochemistry, 
geophysics, hydrogeology, engineering geology, structural 
geology, economic geology, pedology and environmental 
geology.
New geological maps are one of the main sources of infor-
mation for the safeguarding and inventory of important ge-
osites. During the year 2020, 2,288 new geological documen-
tation points were created, and the database of geological 
documentation points currently contains 112,012 records. 
At present, the regional geological mapping project at 
1:25,000 scale includes 17 map sheets in various stages of 
completion. The work is being carried out in the following six 

Geological maps provide comprehensive information on the geological structure  
of the Czech Republic. They are used for environmental protection, geohazard assessment, 
mineral deposit exploration and for land use planning.

David Buriánek 
Project leader for geological mapping 
of the Czech Republic 1:25,000

Geological  
and thematic maps
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areas: the Železné hory National Geopark, the Novohradské 
hory Mts, the Pošumaví region (Bohemian Forest Area), the 
Bohemian Paradise, Central Moravia and the former Brdy 
military district.
In 2020, the explanatory notes to Nasavrky map sheet 13-441  
along with a geological map and derived maps were peer- 
-reviewed. A geological map of the Saxo-Bohemian Cre-
taceous Basin at 1:100,000 scale, a geological map of the 
northern part of James Ross Island, and maps of natural haz-
ards, landforms and of the relief evolution of the San Salva-
dor area were completed. Explanatory notes to the 1:25,000 
Geological Maps of the Czech Republic were published for 
the map sheets Brno-north 24-324 and Oslavany 24-341.

Contribution to land development  
and the ecosystem 
An integral part of a newly completed set of geological 
maps at 1:25,000 scale are maps of environmental geofac-
tors, which summarize data gathered during field surveys as 
well as the results from laboratory analyses of soil, rocks and 
water. They provide state authorities and the professional 
community with information on groundwater management 
zones, on the extent of slope instabilities and mineral re-
sources. They also identify areas deserving protection with 
regard to geology or landscape ecosystems.

Follow-up research 
The data obtained during the mapping contribute to 
a better understanding of the geological evolution of areas 

studied and aid in preparing many scientific publications. 
In 2020, a study of the mineralogy and geochemistry of the 
peraluminous orthogneiss of the Moldanubian Zone was 
published. New petrographic and mineralogical research 
provided a better understanding of the complex magmatic 
and post-magmatic evolution of volcanic and subvolcanic 
alkaline rocks of the teschenite association from the Outer 
Western Carpathians. A detailed morphological and chemi-
cal study of heavy minerals from fluvial sediments collected 
near the cities of Altai and Khaliun in southwestern Mongo-
lia has made it possible to identify potential source areas of 
gold. The origin of mafic and felsic dykes was clarified, which 
are the product of late-orogenic Variscan magmatism associ-
ated with north-south structures in the southern part of the 
Moldanubian Zone and connected with the Lower Permian 
extensional tectonics of structures following the direction of 
the Blanice Graben.

www.geology.cz/extranet-eng/science/earths-crust

   Neslovicella rzehaki Štamberg, 2007. An individual with a well- 
-preserved head and front part of the body from a layer exposed 
roughly 300 m south of Rybičková Rock (sample MHK 70624, 
stored in the collections of the Museum of East Bohemia in Hradec 
Králové). Photo by S. Štamberg (Oslavany map sheet 24-341).

   Polluted Oslava River beneath a drainage (“hereditary”) adit. 
Photo by P. Tomanová Petrová (Oslavany map sheet 24-341).

   Soil types in the area covered by Oslavany map sheet 24-341.

   Headline photo: Schematic distribution of the most important engineering geological zones, including geodynamic 
phenomena in the area covered by Oslavany map sheet 24-341.
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Applied research in the Czech Republic
Applied research employs 3D modelling of the geological 
environment in a variety of projects. For example, a concep-
tual 3D structural geological model of the planned Střešovice 
railway tunnel was compiled in 2020 for the future connec-
tion between the Prague-Dejvice and Prague-Veleslavín 
railway stations. The model provides a basis for evaluating 
four proposed alternatives based on a unified visualization 
of rock bodies and faults in order to better identify the main 
geotechnical, geological and hydrogeological hazards. 3D 
geological models are also applied in hydrogeology. They 
enabled to define the hydrogeological characteristics in the 
region of Hrádek and Frýdlant, to produce hydrogeological 
models and to identify the impact of mining at the Turów 
mine or the effect of the climate change on groundwater 
resources.
A key applied topic in 2020 was the work involving a future 
subsurface radioactive waste repository conducted for the 
Radioactive Waste Repository Authority (SÚRAO). An inter-

pretation of geophysical data for the characterization of po-
tential sites for the repository was completed. The results of 
this project in combination with other research data were 
used to evaluate these sites in terms of their long-term sta-
bility and safety. The site characteristics were evaluated by 
CGS experts using the following criteria: Geological Charac-
teristics, Hydrogeological Characteristics, Site Stability and 
Potential Impact of Human Activity. The project significantly 
helped select four of nine potential sites. These will be rec-
ommended for subsequent exploration activities.
Experimental research simulating storage conditions in 
a real geological environment continued at the Bukov Un-
derground Research Facility (SÚRAO). The scope of another 
project includes a study of the connectivity of fault and joint 
network in the rock massifs, its permeability and transport 
properties based on fault network models and water pres-
sure tests.
The “Groundwater in Crystalline Rocks” project focuses on 
water resources in crystalline bedrock.  The results of com-

Zita Bukovská
Head of the Regional Geology  
of Crystalline Complexes Department 

Regional  
geological research 

Basic and applied research into the structure and evolution of the Earth’s crust both  
on a national and global scale combines geological mapping, remote sensing and structural 
and sedimentological studies.

Tomáš Hroch
Head of the Regional Geology  
of Sedimentary Formations Department
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www.geology.cz/extranet-eng/science/earths-crust

bined geomorphological and morphotectonic analysis 
identified areas with a potential groundwater accumulation.  
Detected near-surface hydrogeological aquifers were sub-
sequently characterised with regard to groundwater supply 
regime, and suitable sites were selected to develop and en-
hance groundwater sources. 
The “PERUN” project, launched in mid-2020, aims to study 
and assess the sensitivity of selected systems, the impact 
of drought and climate change in the Czech Republic. It is 
focused on assessing the current status and future sustain-
ability of natural groundwater sources, processing and ver-
ifying complex groundwater models in selected areas, and 
predicting the surface water and groundwater resources de-
velopment related to climate change and drought. In order 
to evaluate the spatial variability of hydraulic conductivity, 
a geomorphological, structural and geological analyses 
commenced in selected areas. This will enable to define 
rock bodies and zones with more intensive groundwater 
circulation.
A study of urban geology was completed for the city of 
Jablonec nad Nisou. The topic of urban geology also in-
volved the development of a method for 3D bedrock mod-
elling based on compilation of existing data and their use 
for urban development as demonstrated on a pilot site in 
Liberec.

Basic research in the Czech Republic
Published results of basic research on crystalline geology in-
clude a project focused on understanding the partial melting 
of felsic rocks at high pressure on the example of the Ohře and 
Kutná Hora crystalline complexes. A tectonic model for both 
areas contributed to a better understanding of the tectono-
metamorphic evolution of the Saxothuringian Zone.

The results of a study on Permian post-orogenic dykes in the 
Moldanubian unit of South Bohemia were also published.
A study of the evolution of the Kouřim complex at the mar-
gin of the Moldanubian unit proved Cambrian-Ordovician 
magmatic activity as a result of the collapse and extension of 
the thickened Cadomian continental crust related to open-
ing of the Rheic Ocean.
Basic research activities in sedimentary geology and vol-
canology included published biostratigraphic and palaeo- 
geographic studies of the sedimentary sequence of the  
Bohemian Cretaceous Basin.
Methods of integrated biostratigraphy and studies on mi-
crofacies and sedimentology brought new insights into the 
geological structure in the Carpathian flysch.
A study of Quaternary sediments in South Moravia or the 
maar infill of West Bohemia contributed to understanding 
the climate change impacts in the geological past.
Complex study of volcanic systems provided a reconstruc-
tion of the extent, total volume and source of ignimbrite 
deposits in Permo-Carboniferous basins. The influence of 
volcanic activity on the burial and preservation of plant 
communities was studied in the central part of the České 
středohoří Mts.

Applied research abroad
In 2020, a development cooperation project was launched 
to compile a geological and hydrogeological map of the 
entire territory of Ethiopia at a scale of 1:1,000,000. The aim 
of the project is to collect, unify and provide up-to-date 
geoscience information for potential users (state and local 
authorities, developers) for setting priorities and planning 
with regard to natural resources and environmental pro-
tection.

   Preview of a 3D structural geological model  
for the Střešovice tunnel. J. Franěk et al., 2020.

   Work in the Bukov Underground Research Facility.  
Photo by O. Švagera.

   Headline photo: Surface erosion and associated soil profile degradation in ignimbrite deposits in southern Ethiopia.  
Photo by T. Hroch.
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Jiří Frýda
Coordinator of research  
on past global changes 

Research on biodiversity  
and global changes  
in the geological past

The study of global changes and evolution of life in the geological past focuses mainly on global 
events (bioevents), which significantly affected the development of the entire biodiversity  
of the marine or terrestrial ecosystem. With the aid of palaeontological, sedimentological and 
geochemical methods, the CGS research team analyzes changes in selected abiotic characteristics 
of the palaeoenvironment (such as changes in seawater temperature or the carbon cycle  
in the marine ecosystem) and parameters characterizing the evolution of palaeodiversity  
in periods prior to, during and after global crises. This involves time-consuming taxonomic, 
palaeoecological and palaeobiogeographic research.

   Finds from sites rich in Devonian fossils in Morocco. 
Photo by J. Frýda.

   Drotops cf. armatus Struve, 1995. Ma’der Basin,  
Jbel Issoumour, Morocco, Bou Dib Formation,  
Middle Devonian, Givetian.



9

www.geology.cz/extranet-eng/science/global-changes

The team’s members published their 2020 research results 
in the form of 18 articles in scientific journals with impact 
factors and in peer-reviewed professional periodicals and 
presented them at lectures and on posters at international 
conferences. 
Several members of the “Global Changes” team participate 
in the research activities of two IUGS subcommittees - Sub-

commission on Devonian Stratigraphy and Subcommission 
on Silurian Stratigraphy (International Commission on Stra-
tigraphy).
The team studying the marine Palaeozoic provide full editing 
and technical support for the publication of the international 
journal Bulletin of Geosciences. In 2020, the journal included 
22 scientific papers comprising approximately 514 pages 
(Bulletin of Geosciences, Volume 95, 2020). The Bulletin’s cur-
rent impact factor is 1.3 and the journal is one of the most 
important scientific journals published in the Czech Republic 
thanks to the current editorial board’s long-term efforts. The 
Bulletin of Geosciences also ranks among the world’s twenty 
most prominent palaeontology journals.
The members of the “Global Changes” team present their re-
search results at international conferences. They also serve as 
“instructors” for Ph.D. students at Charles University and at the 
Czech University of Life Sciences, where they are engaged as 
guarantors of several fields and also give several lectures to 
master’s and postdoctoral students (Evolution of Global Eco-
systems, Geochemistry, Palaeoecology and partly Zoology).  

   Headline photo: Outcrops of Devonian and Ordovician limestone in the Antelope Valley in central Nevada. Photo by J. Frýda.

   Lower Silurian outcrops on Swedish Gotland. Photo by J. Frýda.

   Lower Silurian profiles on the west coast  
of the Swedish island of Gotland. Photo by J. Frýda.
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In 2020, 11 full-time researchers, four part-time researchers 
and one technician of the Department of Mineral Resource 
Research and Policy focused on virtually all commodities, 
with the exception of crude oil and natural gas. They con-
centrated mainly on deposits of critical and strategic metals, 
industrial minerals and energy minerals (coal and uranium) 
and on the use of mineral resources, particularly construc-
tion minerals, in land use planning. Particular attention was 
also paid to the impacts of mining and processing of raw 
materials on the environment and human health, primarily 
in areas of current lignite mining and in abandoned mining 
districts. Work activities also included legislative support for 
state authorities in preparing the raw materials policy of the 
Czech Republic, development of new methods of studying 
mineral deposits, mining heritage research, and work abroad 
focusing primarily on environmental issues in developing 
countries. During economic geology projects, they cooper-
ated with a number of top research institutes at the national 
as well as international level and participated in the educa-
tion of students and professionals.

Critical and strategic raw materials study 
Final reports and a successful review concluded the long-
term “Competence Centre for Effective and Ecological Min-
ing of Mineral Resources” project (CEEMIR, TACR, http://www.
hgf.vsb.cz/ceemir/cs/) conducted by a consortium led by 
VSB-Technical University of Ostrava. Due to the Covid-19 hy-
giene conditions, the project’s final peer review did not take 
place until June 2020. As part of the project‘s implementa-
tion, the CGS was granted Patent No. PV 2018-35 at the end 
of 2020 for purifying flake graphite by ultrasonic delamina-
tion. Its basic idea can be viewed at https://www.youtube.
com/watch?v=clHRV8oaeKY&feature=youtu.be.

The priority project “Acquisition of strategic raw materials de-
posits” (STRASUR), launched in 2018, continued to inventorize 
deposits and resources of gold (Zlatohorský district, Mokrsko, 
Prostřední Lhota, Libčice, Nový Knín, Vodňansko, Všeteč, Dobrá 
Voda near Rudolfov, Voltýřov and others), deposits and prog-
nostic resources of Ge (Chotíkov, Týnec, Zboh, Vejprnice, Týnec, 
Chotíkov and Kozolupy), and localities with occurrences of Bi 

A significant part of our institute’s applied research deals with the supply of necessary mineral 
resources, their future prospects and research into the laws governing their formation.

Petr Rambousek
Head of the Department of Mineral 
Resources Research and Policy

Mineral
resources
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and Co mineralization. Also included were research studies 
focused on Li pegmatite in the area of the Smrčiny Mts, leu-
cocratic Homolka granite, Ge in the Antonín seam, a new W 
(Bi, Au, In) mineralization in the Havlíčkův Brod ore district, and 
an Mo-REE mineralization in Hůrky. In particular, the study of 
the Hůrky locality revealed a new type of mineralization in the 
Czech Republic with concentrations of rare earths (REE) and 
yttrium (Y) in stratiform bodies averaging 0.1–0.12 wt.% (max. 
0.4 wt.%) and Mo concentrations 0.1–0.9 wt.%. High concen-
trations of Zr (0.1–0.2 wt.%, max. 0.35 wt.%) were also detect-
ed. Studies also focused on the occurrence of PGE, REE, Sc 
and Co in Ni in the laterite of the Křemže deposit. A study on 
innovative methods of extracting Li mica and increasing the 
metal content of Li concentrate resulted in two patent appli-
cations. Research continued on the use of special techniques 
for processing graphite from the Český Krumlov - Městský 
vrch and Lazec-Křenov deposits.
The new “Rock Environment and Minerals - RENS” project 
was launched in July 2020 as part of the Environment for Life 
programme. The main goal involves studying, monitoring 
and evaluating the status of the rock environment, natural 
resources, geohazards and geological information through-
out the Czech Republic and providing state authorities as 
well as the professional and lay public with new knowledge. 
Work commenced aiming to identify and evaluate thus far 
unstudied strategic mineral resources, to study processing 
technologies, and to assess the potential use of these sourc-
es in the Czech Republic.
The “GeoERA” project (www.geoera.eu) continued with 
sub-projects. The Czech Geological Survey is a member of 
the consortium of two projects. In the “Mintell4EU” sub-pro-
ject (https://geoera.eu/projects/mintell4eu7), it participates 
in updating the European Minerals Yearbook, entering data 

into a EU database, and creating a catalogue of important EU 
mining expos. Data are gradually integrated into the joint EU 
data infrastructure EGDI, managed by EuroGeoSuveys. In the 
“FRAME” sub-project (http://www.frame.lneg.pt/), the CGS 
collaborates on the compilation of a metallogenetic map of 
the critical raw materials in Europe, on a study of the so-called 
critical battery raw materials and raw materials from critical 
countries (Nb, Ta), on a study of indications of phosphate with 
elevated REE concentrations and on studying the exploitation 
of abandoned mines and their dumps and tailings ponds for 
critical raw materials. Potential resources were described in 
more detail in the Příbram and Kutná Hora ore districts. In ad-
dition to researching reports, data on potential sites with new-
ly obtained results are being integrated into the EGDI system.
The Czech Geological Survey also participated in a study of 
elements of critical raw materials from secondary sources 
through the TACR (Technology Agency of the Czech Re-
public) project “Study of concentrations of Be, Ge, Ga and In 
in tailing ponds of ash from coal combustion in the Czech 
Republic”, which is led by GET Ltd. In 2020, the Tisová and 
Vřesová tailings ponds were the subject of a geological inves-
tigation. The study of the Tisová tailings pond included the 
drilling of three sample boreholes as well as mapping of ash 
tailings ponds, defining and evaluating the source, design of 
economically/ecologically viable mining technologies, and 
an assessment of the most suitable technologies for recovery 
of Be, Ge, Ga and In. Preliminary results indicate very low con-
centrations of Ge, In and Be and relatively abundant amounts 
of Ti and Ga. Therefore, the study on the methods of process-
ing fly ash focused primarily on the recovery of Ti and Ga.  

   Headline photo: Tower of Shaft No. 15 left over from uranium ore mining between the villages of Brod and Lešetice near 
Příbram. An adjacent dump is a potential source of aggregate and of ore containing critical raw materials. Photo by P. Rambousek.

www.geology.cz/extranet-eng/science/natural-resources

   Geophysical survey of a deposit in the vicinity of 
Vysoká near Havlíčkův Brod. Photo by P. Rambousek.

   Sampling of lignite with higher Ge concentrations from  
the Antonín seam in the Jiří Open Pit Mine in the Sokolov Basin.  
Photo by B. Kříbek.
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Mineral resources

   Area impacted by illegal moldavite mining  
at the Vrábče locality. Photo by M. Poňavič.

   Josef Godány during an inspection of a crushed 
stone deposit in the Deštno quarry in the Sedlčany 
region. Photo Novinky.cz Archive.

Analysis of the element distribution using SEM-EDS showed 
that Ti is present in the fly ash in the form of TiO

2
 particles 

and that it is also bound in the mullite structure. Of the fly 
ash processing methods studied, the roasting of fly ash with 
CaCl

2
 and CaCO

3
 and leaching of fly ash in H

2
SO

4
 seem prom-

ising after the first research phase.
The “Obtaining data from the deep horizons of the Rožná 
Mine” project, dealing primarily with deep nuclear waste 
repositories, helped clarify the metallogenesis of the ac-
companying U mineralization in the mining district. In 2020, 
a re-evaluation of the raw material potential of the K-1 tail-
ings pond in Dolní Rožínka was completed. The work that 
followed up previous research focused on clarifying the 
bonds of “critical raw materials” (Nb, Ta REE and Y) in the pri-
mary source and also of other elements in individual miner-
al phases in sludge left over from uranium ore processing. 
Analysis confirmed very low concentrations of elements 
studied in the tailings pond. The rare earths with the highest 
average concentrations were Ce (43 g/t), La (20 g/t) and Nd 
(18 g/t). The distribution of rare earths in the tailings pond 
correlates strongly with their distribution in average-grade 
uranium ore. The average concentrations of Nb (8 g/t) are 
higher than Ta concentrations (<1 g/t), which corresponds 
to increased Nb concentrations in titanium minerals (ti-
tanite and anatase). With regard to other trace elements, 
the highest concentrations were detected for Zn (average  
420 g/t), Cr (55 g/t), Ni (33 g/t), and As (19 g/t). In spite of 
the low concentrations of the elements studied, a theoret-
ical calculation of potential resources showed that the K-1 
tailings pond contains thousands of tonnes of Cu, Pb, Zn, Mn, 
U, V, Ba, Zr, hundreds of tonnes of Ni, Co, Cr, Sc, Li, Ga, La, Ce, 
Nd and Y, and tens of tonnes of Mo, Th, Cd, Sb, W, Be, Hf, Nb, 
Cs, Se, Tl, Pr, Sm, Eu, Gd, Dy, Ho, Er and Yb. The total amount 
of rare earths amounts to 1,800 tonnes.

Mining heritage research 
Following the completed research project “Description and 
evaluation of mining objects”, a publication for experts and 

the public, which includes a monolingual dictionary with 
descriptions of mining objects, was prepared for printing. 
The design of the “Surface Mines” application continued.
During the “Mintell4EU” project, a database of historical mine 
sites with tourist potential was compiled in 2020 as part of 
a pan-European database. The work was presented at the 
GeoUtrecht2020 conference of the German and Dutch Ge-
ological Society (https://www.conftool.pro/geoutrecht2020/
index.php?page=browseSessions&form_session=168).

Environmental impact of mining 
In 2020, the concentration of potentially harmful elements 
(PHEs) in the leaves and sap of birches (Betula pendula) grow-
ing on spent and unburned, heavily mineralized heaps in 
the Žacléř area was studied to assess the possibility of using 
birches for phytoextraction of PHEs during coal mine reme-
diation. The results showed that birch is a hyperaccumula-
tor of Zn and that it accumulates significant amounts of Cu  
and Ba.
As part of the geological mapping project of the Czech Re-
public at 1:25,000 scale, environmentally significant elements 
- heavy metals - in soils were monitored in the Železné hory 
Mts. In 2020, the As, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, V and Zn 
concentrations in soil cover were evaluated in the area cov-
ered by Nasavrky map sheet 13-441.
CGS experts collaborated on a study of the environmental 
impacts of mining in the mining districts of Namibia and 
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Zambia. An area of 184 km2 was contaminated with mercury 
at the time of bush fires near the smelter in Tsumeb, and 
the savannah fires may have remobilized up to 300 kg of Hg. 
Studies near the abandoned Pb smelter in Kabwe, Zambia, 
showed that the daily Pb intake limits according to WHO 
guidelines were largely exceeded in nearly the entire area of 
the nearby city, and to a lesser extent the daily intake limits 
of V and Zn as well. High As and Cd concentrations in stirred-
up dust, contaminated by ore mining and processing, also 
pose a health risk, especially for children.
In accordance with Czech Mining Authority Regulation  
No. 52/1997, the Ministry of the Environment (MoE) tasked 
the department’s employees with the long-term monitoring 
of the safeguarding measures and environmental impacts 
of old and abandoned exploratory mine workings. They in-
spected 331 sites in 2020.

Legislative support for use of minerals 
and their significance for land use planning
The analytical part of the “Update of the Regional Raw Ma-
terials Policy of the South Bohemian Region” study summa-
rizing the region’s existing raw material potential and its use 
was completed in 2020.
The “Second Update of the Regional Raw Materials Policy 
of the Liberec Region” was publicly discussed in June 2020 
during an SEA (strategic environmental assessment).
A consortium with GET Ltd launched the TACR project “Elabora-
tion of a methodology for regional raw materials strategies”. Its 
main output, a certified methodology, will serve as a basic work-
ing document for updating regional raw materials strategies.
The “Supply and Use of High-Quality Building Materials Suit-
able for the Expansion of Motorway and Rail Infrastructure” 
study was prepared for the Ministry of Industry and Trade 
of the Czech Republic for its strategic decision-making with 
regard to an impending aggregate shortage.

Topics of other research projects
•	 Pyritic black shale of the Teplá-Barrandian Unit and 

ore-bearing properties of silicite
•	 Experimental study of mineral deposits (a study of natural 

and synthetic systems with Pt and Au metals). 
•	 Fluid inclusions in baryte-calcite and interpretation of the 

mineralization phases at the Stříbro deposit. 
•	 Study of the mineral successions, fluids and origin of the 

Sb-polymetallic mineralization at the Chříč locality. 
•	 Geochronological and isotopic study of the Tisová deposit. 
•	 During the “Regional geological mapping of the Czech 

Republic at 1:25,000 scale” project, a Map of Mineral Re-
sources, including explanatory notes, was completed and 
presented for Mirošov map sheet 12-121. 

Expert assessments 
While performing the tasks of the state geological survey, 
regional economic geology experts provide administrative 
authorities with expert assessments, studies and documents 
for administrative and strategic decision-making, the most 
important of which are the following:
•	 the ongoing project “Defining Prognostic Moldavite Re-

sources in South Bohemian Basins”, for MoE;
•	 a study of the impact of continued lignite mining at the 

Polish Turów deposit on the Czech-Polish border; 
•	 an assessment of the Liberec Region’s stance on EIA docu-

ments involving the “Continuation of Mining at the Turów 
Lignite Deposit” project;

•	 a study evaluating the current status and perspectives 
of construction mineral use in the Czech Republic with 
emphasis on crushed stone and sand and gravel; 

•	 an expert assessment regarding the justification of the 
economic exploitation of clayey limestone reserves at 
the reserved Úpohlavy-Chotěšov deposit (B 3063700) 
in the Úpohlavy (No. 60229), Úpohlavy I (No. 60338) and 
Chotěšov (No. 60363) mineral leases with regard to the 
national raw materials policy;

•	 an expert assessment demonstrating the necessity 
of exploiting the reserved sand and gravel deposit of 
Žerotín-Liboš, including public benefit;

•	 an expert assessment of the preliminary approval of the 
Cínovec II mining lease;

•	 additional proceedings regarding change No. 1 in the 
Land Use Plan of the municipality of Moravský Písek;

•	 an assessment of the preliminary approval of the Besed-
nice mining lease for moldavite extraction;

•	 an assessment regarding the extension of the Tisová ex-
ploration permit approval.

International cooperation and foreign projects 
In addition to the afore-mentioned foreign projects, the 
department’s employees contributed significantly to the 
Czech-Saxon cross-border project “ResiBil”, which focused 
on joint safeguarding of groundwater along the Lusatian 
Fault. Despite the restrictions due to the Covid-19 situation, 
a Czech-German travelling exhibit was organized, which 
presented the geological and hydrogeological benefits for 
the wider surroundings of the study area along the Lusatian 
Fault.
In 2020, the work and meetings of CGS representatives in the 
EuroGeoSurveys expert groups for minerals, energy minerals 
and geochemistry were conducted only remotely via web 
conferences.

www.geology.cz/extranet-eng/science/natural-resources
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Study of natural groundwater resources  
and their protection
A new network for monitoring the conditions of ground-
water and surface water was created in the area bordering 
Poland and Germany in the Frýdlant salient and in the vicin-
ity of Hrádek in the Liberec Region. The Czech Geological 
Survey formulated and substantiated the Czech Repub-
lic’s concerns regarding potential negative impacts on the 
groundwater conditions in the area due to the expansion 
and deepening of the Polish Turów mine.
The international project ResiBil – “Water resources balance in the 
eastern part of the Czech-Saxon border area and assessment of 

their sustainable use” – was successfully completed. A summary of  
its results was published in books and papers. A travelling exhibi-
tion introduced the public to the issue of coordinated protection 
of groundwater resources in the Czech-Saxon border area.
The CGS staff addresses the issues of controlled groundwa-
ter recharge in two follow-up projects of the Ministry of the  
Environment of Czech Republic and TACR. The aim of these 
projects is to introduce changes in groundwater manage-
ment. The passive approach aimed at the protection of 
groundwater in the form of water use restrictions should 
be shifted towards a more active approach facilitating an 
increase of groundwater reserves in the landscape.

Groundwater is an important part of the environment and, at the same time, an irreplaceable 
source of drinking water. The study of groundwater is gaining importance due to the decline 
of groundwater reserves in some areas of the Czech Republic and due to the need for their 
protection. Addressed topics include the study of the influence of human activities  
(including climate change) on natural groundwater resources, controlled groundwater 
recharge, determining the degree of sustainable resource use, and defining relevant water 
protection. Part of the research work focuses on finding of a suitable environment for location 
of underground repositories and on hydrogeological aspects of geothermal energy use.

Lenka Rukavičková
Hydrogeological 
research coordinator

Groundwater  
research  
and evaluation
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The “PERUN” project focuses on research on climatic extremes, 
drought and its consequences on the groundwater status in 
the Czech Republic, while the “Groundwater in the Karst Sys-
tem” project is aimed at defining the recharge areas of karst 
structures and at identifying existing risks to the karst struc-
tures in these areas. Both projects were launched in 2020.
The first phase of the “Groundwater in Crystalline Rocks” pro-
ject took place in 2020 as well. Localities with high potential 
for the formation of groundwater reserves or localities in 
need of stabilizing the hydrological cycle were selected in 
three evaluated areas based on the results of a morphome- 
tric analysis and of an assessment of storativity, the regional 
geology, and hydrogeological characterizations.
Hydrogeological field mapping was performed in the extent 
of selected map sheets of the Czech Republic. Hydrogeologi-
cal maps and their accompanying explanatory notes aid land 
use planning, and they are used by many professionals and 
partly by the public as well. In 2020, a hydrogeological map 
of Nasavrky in the Železné hory Mts was completed.

Applied hydrogeology 
Specialists in hydrogeology and hydrochemistry were en-
gaged in several applied projects dealing with underground 
disposal of high-level waste. Work activities in underground 
laboratories were focused on monitoring changes in the hy-
draulic regime and chemical composition of groundwater 
in the vicinity of on-site storage mock-ups. Hydrogeological 
research was also conducted at nine pre-selected areas for 
the location of an underground repository.

Groundwater associated with geothermal energy use was ad-
dressed as part of an interdisciplinary collaborative effort. The 
output of the ending RINGEN+ project included, for example, 
a new web map application that provides the public with 
online hydrogeological information from the Litoměřice area.

International cooperation 
The Czech Geological Survey is a member of the EuroGeo-
Surveys network – Water Resources Expert Group (GeoERA). 
The network includes the RESOURCE and HOVER projects, 
which aim to harmonize data and access to data on water 
resources and groundwater quality. An output will include 
a Europe-wide map of hydrogeological conditions and nat-
ural water resources. Another project designated as CHAKA 
deals with the typology of karst areas in Europe.

   Headline photo: Water sampling and field measurement of physicochemical parameters in the Rudice Sinkhole in the Moravian 
Karst. “Current negative impacts and processes in the Moravian Karst Protected Landscape Area” project. Photo by R. Hadacz.

   Excursion of local school students to the newly drilled monitoring well 1430_10 Dětřichov, Turów project. Photo by I. Kůrková.

   Measurement of the Oslava River’s flow rate in the vicinity 
of Sazomín village using a propeller-type current meter. 
“Groundwater in Crystalline Rocks” project. Photo by A. Havlín.
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In 2020, the Czech Geological Survey focused mainly on research 
on geothermal energy and geological storage of CO

2
. Howev-

er, aspects regarding subsurface management and the use of 
underground spaces created by mining were also addressed. 
A significant part of the research was conducted in close coop-
eration with other research institutes in the Czech Republic as 
well as abroad and also in cooperation with private companies.

Geothermal energy 
The geothermal project RINGEN+, co-funded from the Opera-
tional Programme Research, Development and Education, was 

successfully completed in 2020. The project focused on deep 
geothermal energy research in the Litoměřice area. Several 
outputs summarizing the obtained findings were processed, 
including a three-dimensional geological model. They will be 
used in the next preparation phase of a deep geothermal well 
and in the design of a geothermal rock heat exchanger, which 
will be used for seasonal storage of thermal energy.
Two European research projects co-funded by the Horizon 2020 
programme entered their second year under the GeoERA ac-
tion, which is a joint initiative of EuroGeoSurveys, the association 
of European geological surveys. The “MUSE” project focuses on 

The main geoenergy research topics dealt with by the Czech Geological Survey in 2020  
are primarily based on the National Priorities of Oriented Research, Experimental Development 
and Innovation and on the EU’s Strategic Energy Technology Plan, particularly on its parts  
relating to the geological environment. With regard to the newly approved goal of achieving 
climate neutrality at the EU level by 2050, the social importance of geoenergy technologies 
is growing, whether it be the use of geothermal energy as one of the renewable sources,  
or energy storage in the rock environment, or geological storage of carbon dioxide aiming 
to reduce its atmospheric concentration and thus its contribution to the greenhouse effect.  
This also places new demands on research institutes that deal with these issues.

Vít Hladík
Geoenergy  
research coordinator 

Geoenergy research 
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research on shallow geothermal sources and on dealing with 
potential conflicts of interest in the use of these resources in 
urban areas. The pilot project area in the Czech Republic is the 
city of Prague. The project results will be useful for a strategy 
aiming to expand geothermal energy use, and for the effective 
planning and monitoring of environmental impacts.
The second of GeoERA’s projects is “HotLime”, which explores 
the geothermal potential of deep-seated carbonate rocks. Its 
outputs thus far include a cross-border 3D model of Jurassic 
sediments in the border zone of South Moravia and Lower 
Austria and a map showing the temperatures at the surface 
and base of Jurassic sediments. The forthcoming themat-
ic maps, in which faults crosscutting rocks were detailed in 
2020, form part of a report being prepared for the European 
Commission at the beginning of 2021.
Another important project dedicated to geothermal energy 
research is the “Analysis of the geothermal energy potential 
at medium and great depths in the Czech Republic based  
on available data”. The aim of the project, funded by the 
THÉTA Programme of the Technology Agency of the Czech 
Republic, is to update outdated geothermal potential maps, 
to analyse obstacles for the development of geothermal 
energy, and to propose changes that may then be used to 
update legislative documents. All this is necessary for the 
development of this renewable energy source that has been 
only sparingly used in our country thus far.

Geological storage of carbon dioxide 
In 2020, an assessment of the potential for CO

2
-driven en-

hanced oil recovery in the wider area of the Vienna Basin in the 
Czech Republic, Slovakia and Austria was completed within 
the ending European “ENOS” project. A study mapping new 
opportunities for the implementation of pilot CO

2
 storage 

projects in Europe was conducted as well. The Czech-Norwe-
gian “CO2-SPICER” (CO

2
 Storage Pilot in a Carbonate Reservoir) 

project, funded by Norway Grants through the TACR KAPPA 
Programme, was launched at the end of 2020. Its primary 
objective is to prepare a selected Zar-3 hydrocarbon field in 
Southeast Moravia for conversion into a pilot carbon dioxide 
storage. The project is expected to last until 2024.

Use of subsurface voids created by mining 
The “Controlled biological methane production in situ” pro-
ject, funded under the THÉTA Programme of the Technology 
Agency of the Czech Republic, continued in 2020. Its objec-
tive is to monitor the occurrence of microbial activity in coal 
mines that are being decommissioned and to devise a meth-
od for exploiting renewable energy sources from the rock 
environment. The work focused on sampling and analysing 
coal, water and gases from the closing coal mines of the 
Karviná region and the SD Bílina, Tušimice and Vršany lignite 
quarries. Detailed chemical analyses of gases and microbial 
genome analyses were performed. 

Rock environment management
The multidisciplinary international project “GeoConnect³d”, 
under the above-mentioned GeoERA action, focuses on the 
use of geological modelling for resource management and on 
the use of underground structures. The Czech Geological Sur-
vey is involved in activities related to the planning and man-
agement of subsurface use, including mapping the interests, 
needs and requirements of stakeholders, such as state author-
ities that are responsible for dealing with the relevant issues.

   Headline photo: Surface installations at the Hontomín pilot CO
2
 storage site in Spain. Hontomín was one of the research sites  

of the European “ENOS” project, in which the CGS participated.

   Maps show the extent of CO
2
 plume in the LBr-1 pilot storage 

reservoir, based on computer simulation, at the end of the 1st year  
of operation after storage of 11,500 tonnes of CO

2
 (on the left)  

and at the end of the 2nd year after storage of 23,000 tonnes 
(on the right). Warmer (reddish) colours indicate greater plume 
thickness and higher CO

2
 concentration. The background is  

a structural map of the storage layer’s surface. Faults are shown  
in purple, the red circle shows the location of the injection well. 
The results are an output of the “REPP-CO2” project.

   Results of a microscopic porosimetry study of Jurassic 
limestones in transmitted (a) and fluorescent (b) light: sample 
of the Vranovice carbonates from the Nový Přerov 1 well,  
depth 1,075 m. Matrix dolomite (mD) with abundant inclusions, 
zonal cementation dolomite (cDz) lining and filling the pore 
space. The pore shape is emphasized by blue polyester 
impregnation. Photo by L. Jurenka.

a b
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Biogeochemistry of forest ecosystems
In 2020, cycling of nutrients in ecosystems continued to 
be the main focus of our empirical and experimental stud-
ies. We interpreted data on stoichiometrical regulation of 
carbon (C), nitrogen (N) and phosphorus (P) retention at 
the soil–water interface in selected headwater catchments 
of the Czech Republic. Our objective was to elucidate the 
effect of microbial communities in forest soils on nutrient 
availability under dynamically changing conditions (eutro-
phization, acidification, climate change). Nitrogen fluxes in 
forest ecosystems were evaluated along a N–P retention 
gradient using natural-abundance ratios of N isotopes in 

individual compartments of forest ecosystems. For the first 
time, we were able to assess the rates of denitrification in 
the studied forest soils, one of the key biogeochemical pro-
cesses controlling the retention of nutrients and emissions 
of greenhouse gases (N

2
O) from terrestrial ecosystems. 

Long-term monitoring of hydrological conditions in a net-
work of upland forested catchments was used to calculate 
site-specific hydrological balances. Special attention was 
paid to the change in water runoff fluxes during the cumu- 
lative dry period of 2014–2019. We also participated in  
a remote sensing project aimed at developing new meth-
ods of environmental stress detection based on biomass 

Over the past fifty years, environmental studies have largely contributed to the scientific 
achievements of the Czech Geological Survey, being warmly received by both the international 
scientific community and the general public. Over the years, attention has shifted from 
descriptive quantification of sink/source relationships of nutrients and toxic substances  
in various environments to process-level studies and interdisciplinary investigations involving 
microbiota. We currently focus on nutrient imbalances in forest ecosystems, changes 
in ecosystem function caused by climate change, and the use of isotopes as tracers and 
diagnostic tools in the Critical Zone.

Martin Novák
Head of the Environmental Geochemistry 
and Biogeochemistry Department

Geosphere–
biosphere–atmosphere 
interaction
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characteristics, such as tree height and dimensions, and 
foliage structure. 

Hydrochemical modeling
Long-term monitoring data from the Critical Zone Obser-
vatory Lysina (Slavkov Forest, western Czech Republic) were 
used to perform a simulation of catchment-scale hydrolog-
ical regime by two predictive models, Brook90 and PIHM 
(Penn State Integrated Hydrological Model). Both models re- 
alistically simulated runoff dynamics, including the seasonal 
role of snow. A closer inspection of model outputs revealed 
better approximation of minimum runoff fluxes by PIHM 
(0.67 correlation with empirical data). The Brook90 model 
significantly underestimated the minimum runoff fluxes 
(0.33 correlation). PIHM satisfactorily simulated groundwater 
dynamics, including interaction between shallow groundwa-
ter and surface water. Inferences on groundwater dynamics 
have improved the performance of the model with respect 
to minimum surface runoff fluxes.

Application of stable isotope ratios 
in ecological studies
The laboratory of stable isotopes of light elements investi-
gated oxygen and hydrogen isotope composition of water 
in several mountain-slope catchments during the periods 
of prolonged drought characterizing recent years. Rainfall 
deficit affected not only the mean residence time of precip-
itation within the system, but decreasing water contents in 
the unsaturated zone influenced also the pathways of bioge-
ochemical processes. We have been successful in develop-
ing a new methodology applicable to the study of nitrogen 
cycling, specifically measurements of oxygen isotope ratios 
(18O/16O) in nitrates. Along with the more traditional deter-
minations of 15N/14N isotope ratios, this technique can be 
instrumental in quantifying nitrification/denitrification reac-
tions in soil and atmosphere. Sulfur and N isotope system-
atics in the atmosphere were studied in the industrialized 
Ostrava conurbation aiming at fine-scale apportionment of 
pollution sources. Emissions of greenhouse gases (CH

4
 and 

CO
2
) from coal seams in North Bohemia were quantified as 

part of a nation-wide emission inventory update. In another 
pollution provenance study, isotope compositions of lead 
(Pb) and zinc (Zn) were studied in snowpack downwind 
from base-metal smelters situated in Polish Silesia, along 
with trace metals contents in shallow soils. Strontium iso-
tope systematics complemented Mg and Ca isotope data 
from the catchments Uhlířská and Na Lizu as part of a runoff 
generation study. Input–output mass balances of cadmium 
(Cd) in several small catchments of the GEOMON network 

were evaluated in order to select contrasting sites for a future 
collaboration with the University of Life Sciences, Prague. We 
plan to use Cd isotope ratios to follow dispersion of atmo- 
spheric pollutant Cd and geogenic Cd in the hydrosphere, 
forest soils and vegetation.

Organic pollutants in groundwater
In 2020, laboratories in the Brno branch of the Czech Geo-
logical Survey analyzed oil spills that had partly penetrated 
into shallow groundwater at abandoned railway facilities. 
Analysis of volatile carbohydrates, oils, PAHs and biomark- 
ers made it possible to assess the extent of biodegrada-
tion, leaching and evaporation-related fractionation of 
these organic compounds. In the future, it will be possible 
to determine the origin and age of legacy contamination 
by industrial organics using the observed ratios of linear, 
cyclic, isoprenoid and aromatic carbohydrates, steranes and 
terpanes.

   Headline photo: Soil sampling in Poland. Photo by O. Šebek.

   Location of stationary samplers in Kunčičky, ARAMIS project.
Photo by J. Čuřík.

   Staff of the Stable Isotope Department. Photo by F. Bůzek.
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The research tasks of Czech Geological Survey involved the 
following topics:
•	 Documenting and investigating geohazards including 

their classification on a regional and local scale, mitigating 
negative anthropogenic impacts on the quality of envi-
ronmental components (mining impacts, contamination 
of the rock environment and potential health risks). 

•	 Development of the geological survey’s portal and access 
to geohazard data for professionals and the general public. 

•	 Geohazard research by the CGS also focused on engi-
neering geology studies. Engineering geological zones 
are defined based on similarity or homogeneity of those 
properties that are important primarily for engineering 

geology and geotechnics. Specialized landslide suscep-
tibility maps continued to be compiled, along with the 
implementation of the INSPIRE directive at the CGS.

•	 Research outputs are used by cities, municipalities and 
the State Environmental Fund of the Czech Republic  
to evaluate applications for grants from European funds 
from the Operational Programme Environment 2014-
2020 in accordance with valid programme documents.  

•	 Data were also used by the General Directorate of the Fire 
and Rescue Service according to the Crisis Management 
Scenario.

The research promptly followed the completion of digital geo- 
logical maps and their thematic layers at a scale of 1:25,000. 

With regard to national priority needs, research activities in 2020 focused on providing 
expert documents based on applied research results for the safeguarding and use of the rock 
environment, soil, groundwater and mineral resources by reducing relevant anthropogenic  
factors in the landscape (e.g., land grabbing, contamination, exploration and exploitation  
of natural resources, and geofactors). The activities also contributed to the development of tools  
and technologies to identify, monitor, predict, prevent and reduce the risk of natural crisis 
situations (disasters) and to monitor their impacts in order to ensure a safe society.

Geohazard 
research

Ivan Barnet
Head of the Geochemical 
Hazards Department

Oldřich Krejčí
Geohazard research  
coordinator
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Methods employed modern remote sensing, such as the 
DMR CR 5G of the Czech Office for Surveying, Mapping and 
Cadastre, unmanned aerial photography, and geophysical 
methods continued to be developed. In recent years, there 
has been a growing demand for information on landslides 
that threaten specific structures or building complexes. It 
is therefore necessary to constantly process thematic cat-
alogues of slope deformations, which determine the most 
endangered localities or sections of transport line structures. 
In 2020, these activities took place mainly at road and mo-
torway construction sites of the Road and Motorway Direc-
torate of the Czech Republic, where ongoing construction 
was continuously documented. In cooperation with ČEPS,  
a joint stock company, a network of high-voltage pylons was 
analyzed for slope instability hazards. In 2020, pylons were 
monitored and a geodatabase of ČEPS objects, undermined 
areas and slope instabilities was developed and intercon-
nected. The influence of erosion from agricultural activity 
on detructive landslides was studied in the Carpathian Fore-
deep in the Vyškov area, including occurrences of suffosion. 
After extensive mine collapse incidents, changes in the relief 
that lead to landslides were detected in areas of terminated 
lignite mining in the Vienna Basin in the Kyjov area.
Research activities also included innovations in methods of 
monitoring sloping terrain and an innovated methodology 
to determine conditions for issuing warnings and designing 
warning systems at pilot sites. Geophysical instruments and 
drones of the CGS were also used in these activities, where-
by CGS employees participated in the monitoring of some 
sections of the D8 motorway and in the preparation of the 
D3 motorway construction.
Engineering geology research is one of the key fields of geo-
hazard study, because it detects and deals with the interac-
tion of the rock environment, geohazards (landslides) and 
structures. Specialized landslide susceptibility maps contin-
ued to be compiled for individual geomorphological-geo-
logical units and selected urban agglomerations. Some map 
outputs and models in 2020 will be submitted for evaluation 
with regard to social relevance. A map file was completed, in-
cluding 3D geological models for the Prague-Dresden high-
speed rail project. Most of the modelled area is located in the 
crystalline rocks of the Krušné hory Mts, which belong to the 
Saxothuringian Unit.
Work was underway on a conceptual 3D geological model 
for the Střešovice railway tunnel, which is part of the planned 
Prague - V. Havel Airport Prague-Ruzyně – Kladno high-
speed rail line. An evaluation was also completed involving 
the proposed alternatives for a new interconnection of the 

Prague-Dejvice and Prague-Veleslavín railway stations in re-
lation to the geological structure of the area of interest, rep-
resented by a constructed conceptual 3D geological model.

Sub-objective 5.2. Research on radon risk  
in the geological bedrock
Radon risk from the geological bedrock is one of the most 
serious geohazards that directly influences the population’s 
exposure to radiation. The significance of dealing with radon 
occurrence in the geological bedrock lies, among other things, 
in the fact that it is followed-up by interdisciplinary monitoring 
of radon concentrations in potable water and building mate-
rials. The work results will contribute to a detailed assessment 
of natural radioactivity as one of the geohazards.
Research activities during the radon programme “Influence 
of anthropogenic inhomogeneities on the distribution of Rn 
and H values in the rock environment” was focused on:
•	 field measurement of variations in Rn concentration and 

dose rate equivalent H in different types of anthropogenic 
inhomogeneities, selection of sites based on map server 
data;

•	 processing and interpreting measured data on radon 
concentration and dose rate equivalent, and compilation 
of a final project report;

•	 preparing and organizing the 15th International Workshop 
on the Geological Aspects of Radon Risk Mapping 2020, 
providing conference space, preparing circulars, antholo-
gy editing and printing, workshop contribution.

Research also involved an update of the “Comprehensive 
Radon Information” web application on the CGS map  
server at https://mapy.geology.cz/radon/ and on the 
“Radon Programme of the Czech Republic” server at  
www.radonovyprogram.cz. The update focused on using 
currently available data on radon measurement in municipal 
buildings to recalculate the average radon concentrations in 
municipalities and the probability of exceeding the reference 
value of 300 Bq.m–3. The basic data of the “Comprehensive 
Radon Information” application will be recalculated. The data 
will be converted based on the recalculation to display new 
data in the PDF print format for individual municipalities.
The public was informed about the radon risk in the bedrock 
by experts answering questions in writing and by telephone, 
providing legally valid links and contacts for dealing with 
current problems related to general and specific radon is-
sues, and via courses on radiation protection for experts at 
the Faculty of Nuclear Sciences and Physical Engineering of 
Czech Technical University in Prague.

   Headline photo from left: Newly formed landslides during construction of the D48 Frýdek-Místek bypass. Photo by O. Krejčí.
Sign marking the location of a ventilation shaft of the Barbora II mine in Žeravice inclined due to landslide. Photo by O. Krejčí.
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The activities of regional geologists and experts on econom- 
ic geology and hydrogeology, including consultancy work, 
are performed in the entire Czech Republic and therefore 
based on a regional principle. This implies a subdivision 
of the country’s territory into variously defined regions for 
which a relevant regional geologist or specialist bears re-
sponsibility. The activities of regional geologists and experts 
are governed by existing internal methodological guidelines 
that define their operational reach and responsibilities – basic  
research, practical and organizational activities, documen-
tation, assessments and so forth. The most frequently per-
formed tasks of regional geologists and specialists include 
expert assessments, which primarily involve geohazards, 
conflicts of interest, land-use planning, environmental im-
pacts of structures and technology, zoning and construction 
management, mitigation of old ecological burdens, min-
ing-related problems and nature conservation planning, and 
which are based on written requests by public authorities. 

This systematic acquisition, collection, conservation and, in 
particular, expert processing and ensuing provision of data 
on the geologic setting of the national territory, on the pro-
tection and use of natural resources and groundwater, and 
on geohazards, subsequently serve as a basis for political, 
economic, judicial and ecological decision-making, for in-
stance, in land-use planning, environmental protection, re-
mediation of old ecological burdens and slope instabilities, 
landscape and natural resource protection, and for principles 
that determine the ecological stability of areas.
In 2020, the entire external as well as internal filing agenda 
of the Regional Geological Administration of the CGS was 
run completely on-line via the Regional Geological Admin-
istration’s agenda application on the CGS internet portal. 
The agenda management system is constantly being fine-
tuned and upgraded so that it continues to accommodate 
the requests made to the Regional Geological Administra-
tion, which seeks to manage the ever-increasing demand for 

Since its establishment in 1998, the Regional Geological Administration  
of the Czech Geological Survey has continuously and systematically performed  
the tasks of the state geological survey in accordance with Act No. 62/1988 Coll.,  
on geological work, as amended.

Jan Čurda
Head of the Regional Geological 
Administration 

Regional Geological  
Administration 
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high-quality assessment services. The Regional Geological 
Administration’s digitized agenda, running on software stabi-
lized in recent years, proved to be a fundamental advantage 
during government-imposed restrictions, enabling a com-
pletely smooth transition to home office work.
In 2020, a map application was developed allowing for easy 
topographic and regional geological integration of relevant 
cadastral districts. During the “Access to the expert research 
outputs of CGS regional geologists, CGS regional economic 
geology specialists, CGS regional hydrogeology specialists 
and CGS engineering geology specialists” project, funded ad-
ditionally in recent years by the MoE, the Regional Geological 
Administration staff prepared all backfiles of its agenda for 
on-line access, dating back to 2003, via an interactive chart 
regarding assessments, which provides interested parties 
with an overview of roughly 11,500 outputs stored in the da-
tabase and also an overview of more than a thousand activi-
ties administered by the Regional Geological Administration 
in 2020 on a regional level for any relevant cadastral area.

   Headline photo: Natural outcrops and artificially fracured rock walls in an abandoned quarry, frequent overhanging walls 
comprising Cretaceous calcareous sandstone with layers of sandy limestone of the Jizera Formation of Middle Turonian age.  
Photo by K. Motyčková, J. Šír, 2015.

   Panoramic view of the position of a rock outcrop next to road II/311 in the Zemská brána Nature Reserve in the Orlické hory 
Mts Protected Landscape Area. Four documented rock objects SV-1 to SV-4, identified by CGS workers during a preliminary site 
survey, are highlighted in red. Red arrows indicate trees compromising the rock outcrop’s stability.

   Schematic map of a locality endangered by undermining 
in the Lukavice near Rychnov nad Kněžnou cadastral district 
with an outlined area of lateritic Fe-ore mining.

   Schematic field sketch showing the collapse  
of a rock wall of Cretaceous sandstone near Lindava.
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Inventory of geological projects
Organizations carrying out geological projects in the Czech 
Republic submit pertinent documents to the Czech Geolog-
ical Survey, which inventorizes them according to § 7 of the 
act on geological work and according to relevant decrees. 
The CGS was tasked by the Ministry of the Environment with 
the inventory’s management. In 2020, the CGS recorded  
geological projects of 267 organizations and 6,151 registra-
tion forms involving geological activities, which is a slight 
increase compared with the previous year.

Mineral resources 
The Mineral Information System (SurIS) collects and pro-
vides all available data on the mineral potential of the Czech 
Republic in coherent form. It is based on the database of 
mineral deposits of the Czech Republic, with which other 
sub-databases are linked, such as mining and exploration 
companies, mining leases, protected deposit areas, prelim-
inary mining lease approvals, exploration areas, approval of 
reserves, and spatial features. SurIS includes economic data-
bases as well. Basic SurIS data are available in a map applica-

The Information Systems Division performs the tasks of the state geological survey set forth in current 
laws and in the organization’s foundation charter. These mainly include the relevant provisions of  
the Geological Act (Act No. 62/1988 Coll., on geological work), the Mining Act (Act No. 44/1988 Coll.,  
on the protection and use of mineral resources), the Mining Waste Act (Act no. 157/2009 Coll.,  
on mining waste management) and the Building Code (Act No. 183/2006 Coll.).

Jaromír Starý
Head of the Mineral Information 
System Department

State geological  
survey agenda  
of the Information  
Systems Division

Zdeňka Petáková
Head of the Geological  
Exploration Department

Milada Hrdlovicsová
Head of the Geofond  
Department

Jolana Šanderová
Head of the Mining  
Impacts Department
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tion on the Czech Geological Survey’s website (https://mapy.
geology.cz/suris/).
As of 31 December 2020, SurIS included 10,086 objects, of 
which 1,516 were registered reserved deposits, 835 regis-
tered non-reserved deposits, 819 unregistered resources, 
258 approved prognostic resources, 1,041 other prognostic 
resources, 1,425 negative exploration results, non-prospec-
tive areas and mineral occurrences, 4,168 abandoned and 
exhausted deposits, and 25 geological structures serving as 
gas storage facilities, underground repositories and as an in-
dustrially usable source of thermal energy from the Earth’s 
crust. A total of seven new objects were added and 2,650 
objects updated in 2020.
According to § 8 of the Mining Act, the CGS is tasked with 
the protection and inventory of reserved deposits. As of  
31 December 2020, it recorded 360 reserved deposits and 
348 protected deposit areas. 
The following monographs were compiled based on SurIS data:

 • Review of Reserved Mineral Deposit Reserves of the Czech 
Republic as of 1 January 2020 based on the departmental 
report Geo (MoE) V 3-01: Part I: Ores, Trace Elements, Part 
II: Mineral Fuels, Part III: Reserved Deposits of Industrial 
Minerals and Construction Minerals. 

 • Inventory of Mineral Deposit Reserves of the Czech Republic 
as of 1 January 2020, containing deposits of non-reserved 
minerals (construction minerals).

 • The yearbook Mineral Resources of the Czech Republic –  
Mineral Resources 2020 (Statistical Data 2019), pub-

lished in Czech and English versions, containing data 
on minerals from a global perspective, information on 
resources, reserves and domestic mineral production, 
and on mineral prices and foreign trade in the Czech 
Republic. The CGS provides the yearbook on its website  
(http://www.geology.cz/extranet-eng/publications/ 
online/mineral-commodity-summaries). 

 • Fluctuation in Reserves of Reserved Mineral Deposits in  
2010–2019 is a non-public review prepared for the Minis-
try of Industry and Trade, the Ministry of the Environment, 
and the State Mining Authority. It is also used by the CGS 
to prepare background material for the national raw ma-
terials policy. 

   Headline photo: Sample from the mining map collection. Kašperské Hory locality, 1728, Johannes Hereditary (“Drainage”) Adit, 
gold-bearing ore. Map detail.

   Display from the publicly available SurIS map application.

   Czech and English title pages of the Mineral Commodity 
Summaries of the Czech Republic.
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State geological survey agenda of the Information Systems Division

 • Summary of Mineral Reserves in Mining Leases and Other 
Exploited Deposits of Non-Reserved Minerals as of 1 January 
2020, a non-public review compiled with the data from 
the Hor - MPO records on mining technology, provided 
to the Ministry of the Environment, the Ministry of Indus-
try and Trade, the Czech Mining Authority and to other 
authorized organizations. 

Expert assessment of land use planning documents
The Information Systems Division provides comprehensive 
assessments of land development and land-use plans with 
regard to areas with specific geological structures by virtue 
of § 13 of the Geological Act and § 18 and § 19 of the Mining 
Act. This involves cases of   undermined areas and reserved 
mineral deposits, which the CGS is authorized to safeguard 
and record. In 2020, 1,211 requests for assessments concern-
ing mineral deposit safeguarding and 127 assessments of 
undermined areas were handled. The activities were carried 
out in close cooperation with the assessment activities of the 
CGS Regional Geological Administration.

Provision of territorial data for land-use  
analysis documents
The CGS provides selected data in accordance with § 27 of 
the Building Act. A digital data delivery module for land-use 
analysis documents allows users to download relevant data 
from their areas free of charge based on specifically generated 
login data. In 2020, 83 municipalities with extended scope and  
12 regions downloaded data on reserved mineral deposits 
(2,783 objects), prognostic resources (408 objects), protected 
mineral deposit areas and protected areas for special inter-
ventions into the Earth’s crust (2,711 objects), reported mine 
workings (2,400 objects), undermined areas (6,392 objects) 
and landslides (29,508 objects). Data are also provided free 
of charge to the Ministry of the Environment, the Ministry of 
Regional Development and the State Land Office.

Borehole surveys and hydrogeological database
The Czech Geological Survey maintains and manages the 
geologically documented objects database, including hy-
drogeological and geophysical data. The database mainly 
contains information on geological, exploratory and other 
boreholes/wells drilled in the Czech Republic. Information 
is provided as individual outputs or via the “Borehole Logs” 
and “Geologically Documented Objects” web applications.
Borehole surveys include the following datasets main-
tained by the CGS: the Geologically Documented Objects 
Database (GDO), the Borehole, Shaft and Well Record Da-
tabase (GEO), the Hydrogeological Database (HYD), the 
Drill Logging Database (KAR), the Material Documentation 
Database, and the Technical Parameters of Well Drilling Da-
tabase (TECH). 
The GDO Database contains basic information on geologi-
cal exploration work and, as of 31 December 2020, contained 
707,696 objects, mainly boreholes. The database includes 
data on 117,124 economic geology objects, and 116,761 hy-
drogeological, 439,163 engineering geology, 979 structural 
and 22,420 geological mapping-related objects. Specialized 
databases are linked to the GDO.
The GEO database was established in 1976 and is the most 
extensive and longest-running CGS database. It contains de-
tailed data on objects with a geological description of rocks 
encountered, as well as a link to evaluations - primary final 
reports. In 2020, 3,776 objects were selected for filing and 
further processing from new reports received by the CGS 
Archive. As of 31 December 2020, the database contained 
622,160 objects with geological profiles. 
In 2020, 1,302 objects were entered into the HYD database. 
As of 31 December 2020, it contained data on more than 
108,230 objects. The data is provided through the “Borehole 
Surveys” and “Geologically Documented Objects” applica-
tions. The Technical Parameters of Well Drilling Database 
(TECH), which contains information on well construction 

   Number of processed expert assessments  
of land use planning documents in 2011-2020.

   Inventory of geological projects - number  
of Registration Forms in 2011-2020.
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and casing parameters for nearly 3,500 wells, is linked to the 
HYD database. The Groundwater Data and Information 
Dataset collects data on groundwater reserve estimation 
polygons and data on regional hydrogeological resource 
evaluation polygons. It currently contains 791 polygons. 
The Drill Logging Database (KAR) contains digitized 
drill-logging data from 5,787 boreholes and directional log 
data from 3,010 objects.

Geophysical surveys
Through the “Geophysical Measurements” web map applica-
tion (https://mapy.geology.cz/geophysical_measurements/ 
?locale=en/), the Czech Geological Survey provides the 
public with overview expert information divided into the 
following topics (web map services): Geophysical Surveys 
(with layers of regional and local surveys), Gravimetry (with 
Scale Overview of Gravity Surveys, Gravity Campaigns and 
Map of Complete Bouguer Anomalies layers), Seismics 
(with Reflection Seismic Profiles and Well Shoots layers) and 
Vertical Electrical Sounding. More detailed information is 
available at: http://www.geology.cz/extranet-eng/science/ 
earths-crust/geophysics.
The CGS updated, consolidated and made its geophysical da-
tabases available during the projects of the CzechGeo/EPOS 
consortium for geophysical field observations (information at 
https://www.czechgeo.cz/en, created and operated by the CGS).

Mining impacts
Information on activities associated with mine workings, 
undermined areas and mining waste is given in the chapter 
“Mine workings and mining waste”.

Geological documentation
Information on the activities of the geological reports ar- 
chive, map archive, archive services and on borehole core 
material documentation is provided in the chapter “Geolog-
ical documentation”.

Mining History Department  
of the Czech Geological Survey in Kutná Hora
The department, located in the city’s historical centre, holds 
more than 17,000 copies of mining maps from various map 
collections. Their data are entered into the Information Sys-
tem and made publicly available through the “Mining Maps” 
application. The office‘s science library has undergone a fun-
damental change in recent years and has been a full-fledged 
part of the CGS science library since 2018. A part of the ID 
codes for the Resource Reports Collection (FZ) from the CGS 
Archive is stored at the Kutná Hora office. Roughly 60% of  
the stored FZ reports were digitized in 2012-2020.

www.geology.cz/extranet-eng/sgs

   Display from the publicly available Geophysical Measurements map application.
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Mine Working Impacts Inventory
On the surface, mine workings usually form areas of col-
lapsed or subsided soil, or occur simply as open adits and 
shafts. The Mining Act imposes obligations on reporting, re-
cording and dealing with these phenomena. If an old mine 
working, whose original operator or legal successor does 
not exist or is unknown, or an abandoned exploratory mine 
working, whose legal successor is the state through the Min-
istry of the Environment (MoE), is detected the CGS ensures 
that it is recorded, investigated and that the safeguarding 
measures performed are subsequently inspected.
The “Mining Impact Report” web application, accessible 
through the CGS website, is available online to report and 
record all newly detected cases of mine workings. It allows 
anyone to report signs of mining impacts, including at-
tachment of photo documentation. Experts subsequently 
conduct initial on-site investigations in areas with occurring 
mining impacts and regular inspections of safeguarding 

measures taken at all mines, which were funded by the 
MoE. The site assessments are based on a long-established 
method that covers the location and description of detect-
ed features including up-to-date photo documentation. 
Data are constantly added to the database and provided 
to the MoE.
In 2020, CGS employees inspected 1,864 mine working sites 
and documented their impacts. Their activities are largely 
based on information in unpublished reports on geological 
project results, stored in the CGS Archive, in publications, 
map collections and in other databases of the CGS Infor-
mation System. These are mainly the abandoned mine 
lands database containing records on areas with deep un-
derground mines (data on 5,670 sites as of 31 December 
2020), the mine workings database with a comprehensive 
inventory of underground mines (data on 29,077 sites and 
more than 26,000 digital charts), and the database of mining 
maps (data on nearly 18,000 maps and related scans).

The tasks of the state geological survey performed by the Czech Geological Survey  
include the maintenance of the Mine Working Impacts Database according to the Mining Act
(§ 35 of Act No. 44/1988 Coll.) and of the Inventory of Hazardous Waste Facilities according  
to the Mining Waste Management Act (§ 17 of Act No. 157/2009 Coll.). 

Vít Štrupl
Head of the Information Systems Division 
and Deputy Director 

Mine workings 
and mining waste
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The Mine Working Impacts Inventory comprises files con-
taining all relevant documents for each reported case. Data 
are stored in the CGS Information System in the mine work-
ing impacts database. As of 31 December 2020, the invento-
ry contained a total of 2,993 reported mine working impacts. 
Information on the status and location of reported mining 
impacts are also displayed by the “Mining Impacts” and “Re-
ported Mining Impacts” map applications that are perma-
nently accessible to the public on the CGS website.

Inventory of Hazardous Waste Facilities
Another state geological survey task performed by the Czech 
Geological Survey involves the maintenance of the Inventory 
of Hazardous Waste Facilities.
Mining and mineral exploration left behind numerous rem-
nants in the landscape in the form of spoil heaps, tailings 
ponds, dumps and abandoned placers. In some cases, they 
have become significant land-forming features with unique 
flora and fauna. They may also represent secondary sources of 
minerals or even pose a serious threat to the environment and 
human health. In particular, tailings left over from ore mining 
and dressing contain a wide spectrum of toxic elements which, 
when released by weathering, contaminate the surrounding 
soil and groundwater or surface water. Some old mine working 
sites are also prone to the risk of landslides or subsidence.
The Mining Waste Management Act that came into force in 
2009 included a comprehensive inventory of mining waste 
disposal sites in the Czech Republic. The Czech Geological 
Survey created the Inventory of Waste Facilities, which was 
included in the CGS Information System. It is constantly up-
dated and contained 9,346 sites as of 31 December 2020. 
Detailed data on the disposal sites, including locations, are 
publicly available through the “Inventory of Mining Waste 

Facilities” map application on the CGS website. Upon evaluating 
the analyses of samples collected at selected sites, 22 localities 
were included in the Inventory of Hazardous Waste Facilities, 
which was launched on 1 May 2012 as an independent web 
application in Czech and English versions. Along with locations, 
it also contains basic data on the type and degree of risk. 

Data update 
At the end of 2020, abandoned mine workings and operat-
ing disposal sites managed by the state enterprise DIAMO 
were added to the CGS Information System. This activity 
takes place annually based on a cooperation agreement re-
garding spatial data, which DIAMO s. p., Stráž pod Ralskem, 
and the CGS entered into in 2016. Information on individ-
ual sites managed by DIAMO s. p. is permanently accessi-
ble through the public map applications “Mining Impacts” 
(https://mapy.geology.cz/dulni_dila_poddolovani) and  
“Inventory of Mining Waste Facilities” (https://mapy.geology.cz 
/inventarizace_uloznych_mist).

   Headline photo: Collapsed ventilation shaft of the Georg adit at Jelení, Karlovy Vary district. View from NE. 
Registered in the Mine Working Impacts Inventory.

   Layout of the initial part of the Georg adit at Jelení on a section of mining map M/44-56 from the end of the 19th century 
(CGS map archive, Kutná Hora).

   Map section from the “Mining Impacts” application 
(https://mapy.geology.cz/dulni_dila_poddolovani) showing 
the inventoried mines and mining waste facilities located 
southeast of Příbram.
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Geological Information System (GeoIS)
The core of the Geological Information System (GeoIS), 
designed by the Czech Geological Survey to be compat-
ible with national and international standards, is the Cen-
tral Data Store (CDS), which is being consolidated and 
made accessible over the long term. It stores spatial data 
(maps, geological cross-sections, inventories of hazardous 
waste facilities, slope instabilities and other items) as well 
as descriptive data (code lists, results of analyses, the dig-
ital Geofond archive, mapping documentation, etc.). The 
GeoIS contains a wide variety of thematic subsystems, such 
as geological maps – National Geological Map Database 
(NGMD); mineral resources – Mineral Information System 
(SurIS), mining waste – an inventory of waste facilities, min-

ing impacts - abandoned mine lands and mine workings, 
a subsystem for geologically documented objects (bore-
holes, test pits, etc.), geohazards (an inventory of slope in-
stabilities and complex radon information), hydrogeology, 
geophysics, soil and others.
In 2020, the CGS Metadata Information System application 
(MIS; micka.geology.cz), which allows for orientation in the 
datasets, services and applications, was upgraded consid-
erably. The MIS is fully compatible with the current national 
metadata profile as well as with the INSPIRE Implementing 
Rules and serves as a source of up-to-date information for 
national (geoportal.gov.cz) and international geoportals 
(inspire-geoportal.ec.europa.eu, europe-geology.eu). In 
2020, 335 public metadata records on CGS data sources 

The Czech Geological Survey gathers, processes and provides data on the rock environment of the 
Czech Republic. The development of a geological information system is essential for handling and 
providing information to state authorities and the public as well as for research and other scientific 
activities of the CGS. The concept of the system is compatible with Czech and EU legislation, 
and the use of international standards safeguards the interoperability of data sources and their 
integration into the national and European spatial data infrastructure.

Richard Binko
Head of the Department  
of Informatics

Geological  
Information System 
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were documented and managed in the MIS. For the CGS 
information portal, the MIS is used to automatically gener-
ate thematic lists of web map services WMS (http://www. 
geology.cz/extranet-eng/maps/online/wms), services based 
on Esri ArcGIS for Server technology (http://www.geology.cz/ 
extranet-eng/maps/online/esri), public web applications 
(http://applications.geology.cz/, maps.geology.cz), and  
a thematically structured interactive overview of CGS da-
tabases (http://www.geology.cz/extranet-eng/science/ 
information-systems/data-management/databases-cgs), 
which was made available in English in 2020. 

INSPIRE and interoperability of geodata 
As required by the INSPIRE Directive of the European Com-
mission and the Council (Act 123/1998 Coll. in Czech legis-
lation), the CGS provides up-to-date metadata on geology, 
soil, mineral resources, energy sources and geohazards and is 
working on making relevant data sources accessible in a har-
monized form,  as defined by the directive. The harmonized 
datasets Geophysical Surveys, Seismic Profiles and Geoelec-
trics – Vertical Electrical Sounding (VES) were published in 
2020. Work continued on harmonizing the geological code 

lists of the CGS as required by INSPIRE and on harmoniz-
ing data for other relevant themes (Soil, Natural Risk Zones, 
and Mineral Resources). According to new regulations, the 
metadata records of these datasets were significantly mod-
ified to enable an automated monitoring by the European 
Commission. 
The CGS is actively involved in the implementation of the 
directive in the Czech Republic mainly by participating in 
the technical working groups of KOVIN (Coordinating Com-
mittee for INSPIRE).

Development of the technology  
and content of data sources
In 2020, a new version of the consolidated GDO database 
was made operational, and new application interface will 
be developed for the database. The databases of Geofond, 
which do not have access applications, were transferred to 
the CGS database environment.
Single-page applications running in user browsers, which 
are more user-friendly, faster and allow direct communica-
tion with the central databases of the CGS (JSON format) 
have become more widely used in the design of (thus far 

   Headline photo: Display of a digitally processed hydrogeological scheme for the hydrogeological zone 6550.

   Figure 1: Section from a geological map of a profile with a displayed geological cross-section for one of the potential deep 
repository sites for SÚRAO (Radioactive Waste Repository Authority).
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Geological Information System 

mainly internal) web applications. The Bootstrap CSS frame-
work has been newly used to style the look and feel of the 
applications, allowing for the quick creation of a graphically 
consistent and friendly user interface.
Continued development of the NGMD (National Geological 
Map Database) in 2020 mainly involved a revision of the 
data structure for geological maps at a scale of 1:25,000, 
including the addition of older maps to the CDS data 
structure and the development of a unified legend for the 
Moldanubian Zone, Žďárské vrchy Hills, Jeseníky Mts and 
the Polabí region. This work will continue in 2021 so that 
all geological maps (bedrock and Quaternary maps) can 
be accessed in public applications. The map symbols and 
English and Czech descriptions were revised for all geosci-
ence map scales.
A new system of numbering of slope instabilities was pre-
pared, which will be independent of the ZM10 map sheet 
numbers and thus enable an easy implementation of  
a change in the layout of the Base Map sheets during the 
planned transformation of the National Map Series of the 
Czech Republic.

Use of the Geographic Information System 
The Geographic Information System (GIS) continued to be 
used as an enterprise tool for processing, utilizing and pro-
viding spatial data. The Enterprise License Agreement with 
Esri enabled the CGS staff to routinely use GIS methods for 
spatial data analysis, 3D modelling or digital cartography for 
research projects in the Czech Republic without significant 
limitations on the number of licenses. In 2020, this involved 

geological mapping at 1:25,000 scale, contracts for the Radi-
oactive Waste Repository Authority (nine bedrock geologic 
maps of the potential deep repository sites and 180 profiles 
with cross-sections at 1:10,000 scale – see Fig. 1) and DIAMO  
(deposits and resources of strategic minerals), creation of 
map supplements for a report reviewing the project prepa-
rations for the construction of the D3 motorway for the Road 
and Motorway Directorate of the Czech Republic, and the 
continuation of the “Targeted replenishment of ground-
water as a tool to reduce drought impact in the Czech  
Republic” project. Work commenced on the following pro-
jects: “Water in Crystalline Rocks”, “RENS - Geohazards” and 
“RENS – Water in Karst”, and “CO2-SPICER”.
IS methods were also used in foreign cooperation projects, 
for instance, in determining the mining impact of the Turów 
mine on the Czech territory (modifications of the geological 
model, creation of five representative cross-sections) and 
also in foreign projects in Ethiopia (geodatabase, preparation 
of map outputs). All foreign map data since 2000 continued 
to be transfered to the CDS. 
A transition to using new ArcGIS Pro software began in 
2020. To facilitate work with the new software when creat-
ing a new GIS project, a universal template was prepared 
that will connect data from the CDS, important map ser-
vices, symbol styles used by the CGS, and a map layout for 
compiling a cartographic output. Tools in python scripts 
were also largely adapted to the ArcGIS Pro environment 
(e.g., tools for the creation of the geological cross-sections 
background, tools for preparing data for geological mod-
elling in MOVE).

Providing access  
to geoscience data and 
information
In addition to the already 
mentioned modifications to 
the GeoIS databases and the 
development of applications 
for their access through the 
CGS Information Portal, the 
general functionality of map 
applications operated on the 
CGS Map Server continued to 
be developed and extended 
in 2020. The functionality of 
the Measurement tool was ex-
tended to display coordinates 
in the map. The tool allows 
users to draw points, lines or 
polygons on maps by entering 

   Figure 2: Photogrammetric model of the Jizerka Stream basin in the village 
of Jizerka. Newly developed method for displaying 3D models online.
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their own coordinates in the S-JTSK or WGS84 coordinate 
systems.
In 2020, a new map application concept was created, which 
presents a unified hydrogeological map at a scale of 1:50,000 
(https://mapy.geology.cz/hgcr50/). The territory of the Li-
toměřice region was prepared and published during an ini-
tial phase, and two hydrogeological zones in the crystalline 
basement were processed for publication in 2021.
The extent of the hydrogeological units is derived from 
the geological map at 1:50,000 scale and from the Hydro-
GEOČR50 layer. The transmissivity values of the hydrogeo-
logical units, the hydrogeological environment type, and 
also the sequence of aquifers and aquitards in the Bohe-
mian Cretaceous Basin are shown in individual regions on 
hydrogeological maps. Data on the chemical composition 
of groundwater and on the hydraulic properties of rocks are 
provided for selected archive records of boreholes and wells.
For the purposes of a unified overview of hydrogeological 
projects of the CGS, an internal map application was created 
to share information on the existence of hydrogeological, hy-
draulic, hydrological and hydrochemical data. These are data 
that were created, processed or purchased during various 
CGS projects, contracts and assessments.
The website on the 3D geological modelling done by the 
CGS was updated and three photogrammetric 3D models 
were published (available via the overview map at http://
www.geology.cz/extranet-eng/science/earths-crust/3d) in 
2020. Based on the open-source JavaScript library Three.
js, the CGS developed its own method of displaying these 
model types on the web (see Fig. 2).
A new website based on Drupal technology was launched 
for the CzechGeo/EPOS Consortium at https://www. 
czechgeo.cz. It offers Czech and English versions of the site 
and also contains an internal section for consortium mem-
bers. The “mappka” technology, developed by the CGS, was 
extensively used on the website, enabling easy embedding 
of map content into websites.

International cooperation
In spite of the difficult pandemic situation in 2020, the rep-
resentatives of the CGS Informatics Division managed to 
work within international teams and continued to manage 
the existing metadata catalogues of the European “Miner-
als4EU” and “ProSUM” projects. In 2020, the CGS significantly  
upgraded and developed the EGDI metadata catalogue  
(egdi.geology.cz), which serves as the basis for implement-
ing the “GeoInformation Platform” project of the GeoERA 
programme. A new, more user-friendly catalogue editing 
environment was developed (see Fig. 3) along with detailed 
documentation of the modified EGDI metadata profile and 

user instructions for creating metadata of other GeoERA  
projects outputs (see https://czechgeologicalsurvey. 
github.io/MICKA-Docs/). By the end of 2020, 3,309 metadata 
records on data sources from 32 European countries and  
13 European projects were managed in the EGDI catalogue. 
A total of 38 European geological organizations provide 
metadata to the catalogue (11 of which in the form of an 
automated collection of current metadata via daily harvest-
ing of their own metadata catalogues). 
Dana Čápová continued as chairwoman of the Spatial In-
formation Expert Group (SIEG), the expert advisory body of 
EuroGeoSurveys (EGS). The main priority of the SIEG in 2020 
was the preparation of a strategy and documents for negoti-
ations with the European Commission on the preparation of 
a call for a GeoERA follow-up programme. The original pro-
posal to create a European Partnership towards the Geolog-
ical Service for Europe was not accepted by the commission 
and was changed to a proposal under the Coordination and 
Support Action programme, which should be announced in 
spring 2021.
The Czech Geological Survey is also a member of the consor-
tium of the EPOS Thematic Core Service Geological Informa-
tion and Modelling. As EPOS was newly granted the status 
of European Research Infrastructure Consortium (ERIC), the 
SIEG is preparing an agreement between EPOS and EGS, ac-
cording to which consortium members will prepare services 
that will provide EGDI information on geology, mineral de-
posits, borehole surveys and an overview of 3D geological 
models on the EPOS portal.

www.geology.cz/extranet-eng/science/information-systems

   Figure 3: New editing environment of the EGDI catalogue 
that, for example, uses newly created multilingual  
dictionaries of keywords or project code lists, online  
validation of records, etc.
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Activities of the Remote Sensing Centre
Over the long-term, the Remote Sensing Centre (RSC) focus-
es on employing quantitative image spectroscopy methods 
by using optical and thermal hyperspectral (HS) image data. 
The centre’s team employs quantitative spectroscopic meth-
ods as a modern tool to monitor all environmental constit-
uents – rocks, vegetation and water – and to study their in-
teractions. For national and international long-term research 
projects, models were constructed using RS image data to 
determine the surface pH gradient in exposed substrates 
and the contamination of surface mine waters. A model was 
also constructed to assess the overall health of forest stands 
that thus far do not exhibit any visible signs of damage. Brief-

ly stated, the above-mentioned image spectroscopy appli-
cations have great potential for environmental monitoring 
because they enable, for instance, the identification of acid 
substrates and their relation to Acid Mine Drainage (AMD) or 
to the quality of surrounding surface water and vegetation.
The RSC’s team currently focuses primarily on designing 
new approaches and algorithms for quantitative analysis 
and classification of RS image data. Conceptually, these ac-
tivities target the following: I. development of an environ-
mental application (soil degradation, assessment of mining 
impacts), II. development of an application of non-destruc-
tive remote sensing methods to evaluate the potential of 
strategic mineral deposits (e.g., REE), III. creation of new al-

Remote sensing is the most widespread method of acquiring spatial data on the Earth’s 
surface and objects. Remotely sensed data are constantly being improved (particularly 
spectral resolution, scanning frequency, spatial resolution). They are already commonly 
provided free of charge and thus accessible for wide range of research (e.g., NASA’s 
Landsat and ESA’s Copernicus programmes). New methods and cloud applications, 
which allow for systematic monitoring of the Earth and linking of various geoscientific 
disciplines, are being rapidly developed.

Veronika Strnadová
Head of the Remote  
Sensing Centre 

Remote  
sensing
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www.geology.cz/extranet-eng/science/regional-geology/remote-sensing

gorithms/models combining optical and thermal HS data,  
IV. creation of models using new-generation satellite data 
(e.g., Sentinel-1-3 and EnMAP).
New methods and tools, developed by the Remote Sensing 
Centre, mainly include the automatic classification of mor-
phometric features and their rapid geomorphological inter-
pretation and a method allowing for updates of tectonic and 
hydrogeological elements based on ALOS PALSAR satellite 
radar data. Tools for “cloud” processing of optical data and 
detection of soil moisture are also being newly developed 
in the Google Earth Engine environment.
Radar interferometry methods (SBAS-DInSAR or PSI) for the 
detection of vertical terrain movements and deformations 
are being newly used to identify geohazards. Radar inter-
ferometry was employed, for instance, to identify landslide 
movement along the D8 motorway in the České středohoří 
Mts, to evaluate land stability near the Polish Turów mine, 
to interpret post-seismic phenomena including neo-tec-
tonics in the East African Rift System, and also to evaluate 
the impact of the devastating earthquake and subsequent 
post-seismic phenomena in New Zealand in 2016. Due to 
their ability to respond to changes in surface parameters, ra-
dar data are mainly used to detect landslides and mudslides 
after heavy precipitation or earthquakes.
The RSC has successfully implemented unmanned systems, 
which gather optical and thermal image data. The centre 
is equipped with two drones, a Flydeo Y6 hexacopter and 
a DJI Phantom 4 quadrocopter, which may be mounted with 
the following sensors: a hyperspectral Resonon Pika L, a mul-
tispectral Parrot Sequoia, a multispectral MAPIR Survey2 
NDVI, a thermal FLIR Duo R and a thermal Workswell WIRIS 

2nd gen 640. Unmanned imaging allows for independent 
scanning of study localities on a local scale with high reso-
lution, which supplements existing airborne or satellite data, 
while enabling operational data acquisition for new scientific 
topics and projects. The RSC is also equipped with a Spec-
tral Evolution laboratory spectroradiometer, which makes 
it possible to supplement image data with high-quality in  
situ measurements of samples.
The RSC’s team constantly publishes its research results in 
IF-indexed, international peer-reviewed science journals, or 
in the form of other applied research outputs intended for 
state organizations (Radioactive Waste Repository Authority, 
Ministry of the Environment).

Scientific cooperation:
•	 Faculty of Science, Charles University 
•	 CzechGlobe, Academy of Sciences 

of the Czech Republic 
•	 Deutsches Geoforschungs Zentrum 
•	 Tel Aviv University 
•	 NASA – Goddard Space Flight Center 
•	 EuroGeoSurveys: Earth Observation and Geohazards 

Expert Group

   Headline photo: Sentinel-2 satellite data (ESA) shown in false colour (Skeleton Coast, Namibia).

   Application of radar interferometry (DinSAR and PSI methods) using Sentinel-1 satellite data for detection of vertical movement 
and subsidence (schematic representation).
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Cooperation with European geological surveys 

The Czech Geological Survey is an active member of Euro-
GeoSurveys (EGS), an association of European geological 
surveys representing 38 national geological surveys and 
some regional surveys. This non-profit organization provides 
European institutions with expert pan-European consultancy 
and information, and assistance regarding problem-solving, 
policy-making, regulation and programme preparation. As 
President of EuroGeoSurveys for 2019–2020, the Director of 
the Czech Geological Survey Zdeněk Venera actively contrib-
uted to the fulfilment of the organization’s strategic goals. CGS 
experts are members of several EGS expert groups. In Octo-
ber 2020, the 49th EGS General Assembly was held via a web 
conference, which also included a workshop on formulating 
the Strategic Research and Innovation Agenda (SRIA) of Eu-
roGeoSurveys and on various aspects of the forthcoming co-
ordination and support action Geological Service for Europe.

GeoERA projects contribute to optimal use  
and management of subsurface resources

In 2020, CGS employees together with EGS partners con-
tinued, among other things, to work on the “Establishing 
the European Geological Surveys Research Area to Deliver  
a Geological Service for Europe” (GeoERA) research pro-
gramme, which is partly funded by the European Commission 
through the Horizon 2020 Framework Programme for Science 
and Research (ERA-NET Cofund). They were actively engaged 
in nine of the fifteen GeoERA projects in four thematic areas:

Geoenergy 
•	 Managing Urban Shallow Geothermal Energy (MUSE)

In 2020, work activities focused on the collection and 
preparation of data layers (such as groundwater sources 
and protection zones, existing heat pump installations, 
limiting factors, etc.) for the management of shallow  
geothermal energy use at a pilot site in the cadastral area 

The Czech Geological Survey participates in many international projects in cooperation 
with other European geological surveys and foreign partners as well. It is also an active  
member of many international organizations.
The complicated situation of the global Covid-19 pandemic did not manage to interrupt 
international cooperation, which continued to yield positive results despite many difficulties.

International activities  
and cooperation
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of the capital city of Prague. Some of the activities were 
also devoted to preparing methods for proper utilization 
of shallow geothermal energy in an urban environment.

•	 Mapping and Assessment of Geothermal Plays 
in Deep Carbonate Rocks – Cross-domain  
Implications and Impacts (HotLime)
A unified cross-border 3D model of the surface and base of 
Jurassic carbonate rocks in South Moravia and in the north-
ern part of Lower Austria was constructed in 2020. It is the 
result of a cooperation between the CGS and GBA work-
ing groups and also contains temperature data related  
to the layers mentioned.

•	 3D geomodeling for Europe (3DGEO-EU)
A CGS team participated in work package No. 4 “Uncer-
tainty in geomodels”. Based on a geological model of the 
Čertovka candidate site for a deep RAW repository and on 
a model of the Městský vrch graphite deposit near Český 
Krumlov, theoretical procedures for calculating the un-
certainty of these models were further developed, subse-
quently implemented in algorithms, and executed using 
VBA language and SW Surfer. The calculation results will 
probably be included in a future IF-indexed publication.

•	 Cross-border, cross-thematic multiscale framework 
for combining geological models and data for  
resource appraisal and policy support (GeoConnect³d)
The project focuses on using geological modelling to as-
sist in decisions on the use of subsurface structures.

Groundwater
•	 Hydrogeological processes and geological settings 

over Europe controlling dissolved geogenic and 
anthropogenic elements in groundwater  
of relevance to human health and the status  
of dependent ecosystems (HOVER)
Activities mainly involved a revision of available data on 
groundwater pollution and also a methodology for work 
package 3 “Hydrogeochemistry and health”, with em-
phasis on obtaining a homogeneous view of the natural 
background levels of several European countries and on 
obtaining data to develop the methodology.

•	 Resources of groundwater, harmonized at 
cross-border and pan-European scale (RESOURCes) 
In 2020, data on quantitative hydrogeological and hydrau-
lic parameters of the hydrogeological environment were 
collected in the form of a grid with a cell size of 10 x 10 km.  
The data are currently being harmonized by colleagues 
from TNO and various procedures for calculating ground-

water volume are being tested, which will be depicted on 
a pan-European map of groundwater sources.

Minerals
•	 Mineral Intelligence for Europe (Mintell4EU) 

Activities in 2020 involved a revision and harmonization 
of data on minerals, which are transferred to an interna-
tional network and published in online maps via the Eu-
ropean Geological Data Infrastructure (EGDI) platform. At 
the same time, a modified database of 119 historical min-
ing sites with publicly accessible exhibits was completed 
and transferred to the international network by the CGS.

•	 Forecasting and Assessing Europe’s Strategic Raw 
Materials Needs (FRAME) 
Data for a metallogenic map of critical raw materials of 
the EU were specified during the project. CGS employ-
ees participated in finalizing reports on resources of the 
so-called battery raw materials (Li, Co, graphite). Work 
activities for a study on the use of abandoned mines for 
critical raw materials were presented at the international 
conference GeoUtrecht in August 2020.

Information platform 
•	 GeoERA Information Platform Project (GIP-P)

In 2020, the project mainly addressed the development 
of new technological components and their integration 
into the European Geological Data Infrastructure (EGDI) 
platform. For instance, this involved a new web browser 
for 3D models and a search system, enabling intuitive 
search not only in the metadata catalogue but also in the 
content of databases or documents as well as a follow-up 

   A pan-European map of the extent of groundwater 
accumulations created during the RESOURCes project.

   Headline photo: Geological profile of the Tekeze River basin in northern Ethiopia. The basal part comprising the Precambrian units  
of the Arabian-Nubian Shield is overlain by red sedimentary sequences of Cretaceous age. The cover consists of basaltic flows with  
the early development of the East African Rift. Photo by K. Verner. 
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International activities and cooperation

evaluation of the relevance of the entries found. One of 
the important outputs was the development and imple-
mentation of a new version of the metadata catalogue, 
provided by the CGS.

The international “PanAfGeo” project will continue 
with a second phase 

Following the successful completion of the first phase of the 
international educational project “PanAfGeo”, a follow-up pro-
ject phase for 2021–2023 was prepared in 2020 and approved 
as part of the strategic cooperation administered by DG DEV-
CO of the European Commission. The project was submitted 
by a consortium of ten European geological surveys led by 
BRGM, with institutional support provided by EuroGeoSurveys 
and the Organization of African Geological Surveys (OAGS). 
Nearly 25% of the total is designated for the first and, in terms 
of work volume and allocated funds, largest work package 
− practical training in detailed geological mapping for the 
employees of geological surveys of African countries, which 
paves the way for better management of their own natural 
resources and their rational use. This work package theme will 
again be coordinated by the Czech Geological Survey. The 
main partners for French-speaking African countries will be 
the geologists of the French geological survey BRGM, and the 
CGS teams will be joined by colleagues from Slovakia, Slovenia 
and Portugal for English- and Portuguese-speaking countries. 

During the three-year project, field mapping courses will be 
held in Morocco, Namibia and Ethiopia.

Cooperation with other foreign partners
In 2020, in cooperation with foreign partners, the Czech 
Geological Survey were engaged in the following projects:

ENOS − Enabling Onshore CO2 Storage in Europe 
The European “ENOS” project, which was completed in 2020, 
assessed potential residual crude oil recovery through CO

2
 

injection in the wider area of the Vienna Basin and pro-
duced a study mapping new opportunities for CO

2
 storage 

pilot projects in Europe. (Funded by the EU Framework Pro-
gramme for Research and Innovation Horizon 2020)

The “CO2 Storage Pilot in a Carbonate Reservoir” project 
was launched in 2020 to study geological storage of CO

2
.

COST Geothermal DHC – New geothermal sources  
for carbon-free heating grids 
More information on this project can be found in the chapter 
on geoenergy. (COST Action funded by the EU Framework 
Programme for Research and Innovation Horizon 2020)

e-shape – Next-generation satellite data  
and creation of innovative applications 
The three-year international project “e-shape (EuroGEO 
Showcases: Applications Powered by Europe)”, launched in 
2019, aims to increase the use of next-generation satellite 
data (Copernicus Programme) and to develop innovative 
applications that will contribute to the goals of sustainable 
development (Sustainable Development Goals, SDGs). The 
Czech Geological Survey’s expert group on remote sensing 
is involved in the project and contributes to pilot area 6.3 −  
Assessing Geohazard Vulnerability of Cities & Critical 
Infrastructures. Its primary scope deals with presenting 

   Identification of potentially unstable places in built-up areas using Copernicus (Sentinel-1) satellite data.



39

and promoting the new possibilities that the Copernicus 
programme brings to the monitoring of geohazards with 
emphasis on the urban environment, its development 
and infrastructure. The results were presented at seminars 
organized by the National Secretariat of GEO/Copernicus 
(organizations: CENIA and the Ministry of the Environment). 
(Funded by the EU Framework Programme for Research and 
Innovation Horizon 2020)

Intermin – International Network  
of Raw Materials Training Centres
The idea behind the “INTERMIN” project is to create an in-
ternational information system of educational and research 
programmes, which relate to the exploration, treatment, 
processing, environmental and health aspects, and to the 
economics of minerals. The project involves educational 
and research institutes as well as mining and processing or-
ganizations and companies in the EU. The coordinator is the 
Geological Survey of Spain − Instituto Geológico y Minero 
de España. For the “INTERMIN” project, the Czech Geological 
Survey is preparing an extensive catalogue of geological and 
mining disciplines, including their details and future employ-
ment opportunities for graduates. (Funded by the EU Frame-
work Programme for Research and Innovation Horizon 2020)

ResiBil − Water resources balance in the eastern part 
of the Czech-Saxon border area and assessment 
of their sustainable use
The international Czech-Saxon project “ResiBil”, completed 
in 2020, focused on reviewing and assessing the sustaina-
bility of long-term groundwater use in the border region in 
view of the expected climate change impacts. The project 
involved the cooperation of the Sächsisches Landesamt für 
Umwelt, Landwirtschaft und Geologie (Saxon State Office 
for Environment, Agriculture and Geology), the Czech Geo-
logical Survey and the T.G. Masaryk Water Research Institute, 
p.r.i. (Funded by the Cooperation Programme Free State of 
Saxony − Czech Republic 2014−2020)

Cross-border cooperation for the development  
of railway transport Saxony − Czech Republic
The main benefit of the project, completed in 2020, was 
the construction of a cross-border 3D geological model 
of the route of the planned “Krušné hory Mts tunnel”. The 
model is an important basis for preparing the project involv-
ing the new Prague − Ústí nad Labem − Dresden railway 
line. Valuable geological information obtained during the 
model’s construction will also be used for other strategic 
decision-making of both countries related to engineering 
geological surveys of the rock environment. (Funded by the 
Cooperation Programme Free State of Saxony − Czech Re-
public 2014–2020)

GECON − Geology Cooperation Network
In cooperation with Polish partners, four workshops were 
held in 2020, one of which was organized online with regard 
to the government regulations related to the fight against 
the coronavirus epidemic. Another event was a week-long 
summer school in the Ralsko Geopark, focusing on methods 
of conducting scientific field research in geopark environ-
ments. (Funded by the for Cross-Border Cooperation Opera-
tional Programme INTERREG V-A CR−Poland)

   The 3D geological model of the Krušné hory Mts 
tunnel was presented at the final conference in Freiberg.

   Participants of the “GECON” project’s summer school 
ascended Ralsko Hill stopping at the local Julia lookout.

   Final geological excursion of the project. Location: a railway 
cut of a terminated rail line near Radejčín.
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Palaeogeographic maps of Permian river basins  
of Central Europe 
Due to the coronavirus measures in 2020, all field work as 
well as the study of palaeobotanical collections in Wrocław, 
Poland, were canceled. A paper on new floristic finds from 
the Janików locality in Poland is nearly completed, lacking 
only a sedimentological and palynological analysis. A paper 
(tentatively titled “New Flora from the Permian of the In-
tra-Sudetic Basin, Poland”) will be published in 2021. (Funded  
by the National Science Centre, Harmonia Programme)

Crustal and upper-mantle structures from seismic  
anisotropy analysis and gravity data in Mongolia
The project is part of the extensive international project 
“IGCP 662 Orogenic Architecture and Crustal Growth from 
Accretion to Collision”. It examines lithospheric discontinu-
ities in the southern region of the Central Asian Orogenic 
Belt, which are the result of various processes occurring 
in the Earth’s crust and mantle. (Funded by the Ministry of 
Education, Youth and Sports under the Mobility Programme)

International mobility of researchers  
of the Czech Geological Survey
The project focuses on improving the qualifications of em-
ployees, who can travel abroad and work with the latest 
equipment at professional facilities, thereby consulting their 
procedures and results with globally recognized experts. The 
strengthening and improvement of international coopera-
tion is of great benefit. (Funded by the Ministry of Education, 
Youth and Sports under the Mobility Programme)

UNESCO International Geoscience Programme 
(International Geoscience Programme – IGCP) 
The UNESCO International Geoscience Program (IGCP) was 
founded in 1972 at the initiative of Czechoslovak geologists. 
In 2020, the Czech Republic actively participated in the fol-
lowing seven IGCP projects:

 • IGCP 637 (Heritage Stone Designation)
 • IGCP 640 (S4SLIDE – Significance of Modern  

and Ancient Submarine Slope LandSLIDEs)
 • IGCP 652 (Reading geologic time in Paleozoic  

sedimentary rocks)
 • IGCP 653 (The onset of the Great Ordovician  

Biodiversification Event)
 • IGCP 662 (Orogenic Architecture and Crustal Growth 

from Accretion to Collision)
 • IGCP 668 (Equatorial Gondwanan History  

and Early Palaeozoic Evolutionary Dynamics)
 • IGCP 679 (Cretaceous Earth Dynamics and Climate  

in Asia) 

Although the situation was not conducive to the participa-
tion of Czech researchers in international conferences or field 
research due to the restrictive measures in connection with 
the global coronavirus pandemic, several important papers 
dedicated to relevant IGCP projects were published in pres-
tigious international IF-indexed journals.

Research infrastructures funded  
by the European Union
Research on key ecosystem interactions of soil  
and water in the SoWa research infrastructure 
The project included an investigation of biogeochemical 
and hydrological relationships between forest soil, vege-
tation, precipitation, and soil and surface water in small 
forested catchments. Papers produced from data obtained 
in previous years during a project involving the GEOMON 
network of small catchments were published in 2020. The 
project ended on 30 April 2020. (Funded by the Opera-
tional Programme Research, Development and Education 
2014−2020)

Upgrade of the RINGEN research infrastructure 
The “RINGEN+” project involved a consortium of partners 
consisting of the Czech Geological Survey and leading Czech 
academic institutes (Faculty of Science Charles University, 
Technical University of Liberec, Czech Technical University in 
Prague, Czech Academy of Sciences, Institute of Rock Struc-
ture and Mechanics, J.E. Purkyně University, VSB – Technical 
University of Ostrava). The project’s goal was to develop 
a professional environment for research on effective use of 
deep geothermal energy. CGS research activities focused 
primarily on properties of the rock environment, geology, 
hydrogeology, tectonics and on 3D geological modelling of 
a study site in Litoměřice. In January 2020, the project’s last 
field activities were carried out − water pressure tests per-
formed on the PGV-LT1 well in Litoměřice. The project was 
completed in May 2020 after the results and closure reports 
were finalized. (Funded by the Operational Programme Re-
search, Development and Education 2014−2020)

Foreign development cooperation projects  
in Ethiopia
Ethiopia has long been one of the priority areas of the Czech 
Republic’s development cooperation, which continues the 
rich tradition of mutual relations between both countries. 
In Ethiopia, the Czech Geological Survey is successfully con-
ducting two foreign development cooperation projects, the 
main content of which is basic and applied geoscience re-
search with emphasis on pedagogical activities and increas-
ing professional capacities.

International activities and cooperation
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Ensuring sustainable land management in selected 
areas of Ethiopia based on geoscience mapping
The main focus of the project (2019−2023) is on eliminat-
ing the degradation of agricultural land and its restoration 
as well as on enhancing natural diversity according to the 
sustainable development goals of the UN. The fulfilment of 
these goals is based on the acquisition of comprehensive 
information in order to compile a set of geoscience maps 
and detailed land-use and landscape plans in key areas of 
southern Ethiopia (in the Sidama Region, Gedeo and Gamo 
zone in the SNNPR). These outputs will allow for analysis of 
adverse geological phenomena (such as volcanic eruptions 
and seismic shocks, landslides and rock slides, formation of 
earth fissures, etc.) and also contribute to efficient and care-
ful use of natural resources (groundwater, soil and minerals). 
The project also aims to enhance the professional capacity 
of a wide range of experts in geoscience mapping, pedology 
and in land-use and landscape planning. Field work involving 
geological, pedological and hydrogeological mapping of the 
Sidama and Gedeo regions was completed in 2020, and map 
outputs are currently being compiled.

Compilation of a national geological  
and hydrogeological map at a scale of 1:1,000,000  
for the entire territory of Ethiopia
The project (2020–2023) focuses primarily on compiling 
a national geological and hydrogeological map of Ethiopia 
at a scale of 1:1,000,000. These map outputs will help ad-
dress the acute increased demand for drinking water supply 
and for other practical purposes in various industries and for 
developing the national infrastructure and sustainable agri-
culture. In addition, the professional capacity of experts and 
government officials in the practical use of geoscience infor-
mation will be enhanced. Furthermore, an online interactive 
map system will be created to be freely available to anyone 

interested in using geoscience data. Activities in 2020 fo-
cused on creating a new topographic base for processing 
map outputs, on reinterpreting geophysical and remote 
sensing data, on creating a new geological legend, and on 
a regional geological division of the territory and stratigra-
phy. (Funded by the Czech Development Agency)

Study of geological phenomena in foreign localities
Under national grant programmes, CGS experts also study 
geological phenomena in foreign localities. Fieldwork abroad 
in 2020 was often hampered by the Covid-19 pandemic.
Projects carried out in 2020:
Did the orogens of western Gondwana form through 
inversion of rift domains? 
(Funded by the Grant Agency of the Czech Republic)

Principal mechanisms of peripheral continental growth 
during the supercontinental cycle (Funded by the Grant 
Agency of the Czech Republic)

Granulite-migmatite domes – insights to Devonian and 
Carboniferous evolution in the Variscan belt 
(Funded by the Grant Agency of the Czech Republic)

Petrogenesis of (ultra-)potassic magmas in the European  
Variscides − implications for the development of colli-
sional orogens and crustal growth models
(Funded by the Grant Agency of the Czech Republic)

Origin and metamorphic evolution of allochthonous 
units in the eastern French Massif Central 
(Funded by the Ministry of the Environment from the  
Programme of Long-Term Conceptual Development of  
Research Organizations)

Variscan evolution of the MECS micro-plate exemplified 
by the Maures Tanneron massif (SE France): A link be-
tween the European and North-African Variscan belts?
(Funded by the Ministry of the Environment from the  
Programme of Long-Term Conceptual Development of  
Research Organizations)

Petrogenesis, structures and emplacement of post-colli-
sion Weinsberg granitoids (Moldanubian Batholith) 
(Funded by the Ministry of the Environment from the  
Programme of Long-Term Conceptual Development of  
Research Organizations)

   The tectonically predisposed Damble Alko depression 
in southern Ethiopia is filled with young volcanoclastic 
sediments. Photo by K. Verner.
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International activities and cooperation

Membership in international organizations

AAPG American Association of Petroleum Geologists J. Franců

AGU American Geophysical Union 
A. Andronikov, l. Andronikova,  
J. Hruška

CAAG

Czech Association of Geophysicists, a member 
of the Council of Scientific Societies of the Czech 
Republic (CSS), a member of the Union of Geological 
Associations (UGA), and an associated society of  
the European Association of Geoscientists and 
Engineers (EAGE) 

D. Čápová, board member 

CBGA Carpathian-Balkan Geological Association M. Bubík, national representative

Central European Initiative 
Association of the Central European geological 
surveys of the Czech Republic, Slovakia, Austria, 
Hungary, Croatia, Poland and Slovenia

Z. Venera

CEP – ATS
Committee for Environmental Protection − Antarctic 
Treaty 

Z. Venera, D. Nývlt

CETEG Central European Tectonics Group Z. Venera, P. Mixa

CO2GeoNet
European Network of Excellence for Geological 
Storage of CO

2

V. Hladík

EAGE European Association of Geoscientists and Engineers V. Hladík

EGS Earth Observation  
and Geohazards Expert Group

EGS Earth Observation and Geohazards Expert 
Group 

V. Strnadová, vice-chairwoman 
(since 2015)

EGS Geoenergy Expert Group EGS Geoenergy Expert Group V. Hladík

EGS Geochemistry Expert Group EGS Geochemistry Expert Group M. Poňavič

EGS Mineral Resources Expert Group EGS Mineral Resources Expert Group P. Rambousek

EGS Spatial Information Expert Group EGS Spatial Information Expert Group 
D. Čápová, chairwoman  
(since 2019) 

EGS Urban Geology Expert Group EGS Urban Geology Expert Group J. Jelének

EGS Water Resources Expert Group EGS Water Resources Expert Group E. Kryštofová

ENeRG European Network for Research in Geo-Energy V. Hladík, president 2018–2019 

EPOS TCS GDM
EPOS Thematic Core Service, Geological Information 
and Modelling

D. Čápová, co-chair

EUG European Geosciences Union A. Andronikov

EuroGeoSurveys (EGS) Association of European Geological Surveys Z. Venera, president (since 2019)
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GEO – EO4MIN
Group on Earth Observation, Community Activity 
EO4MIN on Earth Observation Data for Managing 
Mineral and Non-Renewable Energy Resources 

V. Strnadová, co-chair  
(since 2018) 

GIC
Geoscience Information Consortium, gathering  
the managers of informatics of 32 geological  
surveys around the world 

D. Čápová, steering committee 
member

GIC CE

A consortium gathering the managers of informatics 
of the Central European geological surveys of the 
Czech Republic, Slovakia, Austria, Hungary, Croatia, 
Poland and Slovenia 

D. Čápová, L. Kondrová,  
O. Petyniak, P. Fiferna

IAGOD
International Association on the Genesis of Ore 
Deposits 

B. Kříbek, J. Pašava, international 
committee member 

ICDP – SAG
International Continental Scientific Drilling  
Program − Science Advisory Group (evaluation  
of submitted projects) 

J. Kotková

ICL International Consortium on Landslides P. Kycl

IMA International Mineralogical Association 
F. Laufek, Commission  
for Ore Mineralogy,  
J. Kotková, IMA Medal Committee

INQUA International Union for Quaternary Research D. Nývlt

International Organisation 
of Palaeobotany

International Organisation of Palaeobotany Z. Šimůnek

ICS – ISOS 
International Commission on Stratigraphy − 
International Subcommission on Ordovician 
Stratigraphy 

P. Budil, member correspondent

ICS – ISCS
International Commission on Stratigraphy − 
International Subcommission on Carboniferous 
Stratigraphy 

Z. Šimůnek

ICS – SDS
International Commission on Stratigraphy − 
International Subcommission on Devonian 
Stratigraphy 

P. Budil, member correspondent

ProGEO
The European Association for the Conservation  
of the Geological Heritage 

P. Budil, chairman of the Czech 
national group

SEG Society of Economic Geologists 
J. Pašava, international 
committee member 

SGA

Society for Geology Applied to Mineral Deposits –  
a scientific society gathering over 1,300 experts  
on geology and mineral deposits from over  
80 countries around the world; the SGA publishes 
the prestigious journal Mineralium Deposita 

J. Pašava, executive secretary,  
A. Vymazalová, vice-president for 
student affairs, B. Kříbek, I. Knésl

SGS Slovak Geological Society P. Budil, honorary member

SRG The Society of Resource Geology (Japan) J. Pašava

UNESCO – IGCP Scientific Board
UNESCO International Geoscience Programme 
(Paris) − Scientific Board 

J. Pašava, council member
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Central Laboratory Prague 
The Central Laboratory participates in research by perform-
ing chemical analyses, which are necessary for tasks and 
projects funded by the Czech Geological Survey and from 
grants of the Ministry of the Environment, the Czech Science 
Foundation or the European Union.
Since 1993, the Central Laboratory has been accredited by 
the Czech Accreditation Institute (CAI) according to the 

ČSN EN ISO 17025 standard. The most recent re-accredi-
tation, dated September 2017, is valid until 29 September 
2022. The results of accredited outputs are valid in all coun-
tries of the European Union. A developed quality system  
is described in the Quality Manual, the Confirmation Pro-
cedures for Instruments and in the laboratory‘s Metrolog-
ical Rules. The methods used are documented in Notes 
on Analytical Methods. The accreditation pertains to inor-

The central and specialized laboratories play an irreplaceable role in fulfilling the theoretical, 
scientific and practical goals of geoscience research at a national and international level.  
Rapid modernization of instruments emphasizes exact approaches for the description  
of natural systems and ongoing processes, as well as the quantification of substance flow.  
It is important to not only employ proven methods for studying the components of the rock 
and natural environment and for scientific interpretation of research results but also  
to actively seek new possibilities and, primarily, to introduce new analytical procedures.

Laboratories

Věra Zoulková
Head of the Central 
Laboratory Prague

Juraj Franců
Head of the Central 
Laboratory Brno

Anna Vymazalová
Head of the Department  
of Rock Geochemistry

Irena Sedláčková
Head of the Sample  
Preparation Laboratory
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ganic analyses of geological materials, surface water and 
leachates.
Compliance with the quality system is regularly checked by 
CIA employees.

Water analyses 
Complete analyses of various types of surface water and pre-
cipitation are carried out in the Central Laboratory. Analytical 
methods have been tested over the long-term by CGS ex-
perts in programmes that monitor the status of selected river 
basins in the Czech Republic. Samples are handled according 
to pre-approved procedures, specified in the Quality Manual 
or Notes on Analytical Methods.
Comprehensive water analysis involves the determination of 
Li, Na, K, NH4, Mg, Ca, Mn, Zn, Fe, Al, SiO

2
, pH, F, Cl, NO

3
, HCO

3
, 

SO
4
 and conductivity. Trace elements that are determined in 

concentrations of μg/l include Al, As, Be, Cd, Co, Cr, Cu, Mo, 
Ni, Pb, V and Hg.
For water analyses, the laboratory is equipped with the 
following instruments: a Radelkis pH meter, a pXmeter, 
a conductometer, an AMA 254 mercury analyzer, a Per-
kin-Elmer Hitachi 200 absorption photometer, a Knauer 
Azura ion chromatography detector with conductivity de-
tection, Perkin Elmer AAnalyst 100 and AAnalyst 200 flame 
AA spectrometers, a Perkin Elmer AAnalyst 700 AA spec-
trometer with electrothermal atomization, and an Agilent 
Technologies 7900 series inductively coupled plasma mass 
spectrometer.

Analysis of solid samples 
The laboratory’s analysis of solid samples covers the deter-
mination of SiO

2
, TiO

2
, Fe

2
O

3
, FeO, Al

2
 O

3
, SrO, BaO, Li

2
O, MnO, 

CaO, MgO, Na
2
O, K

2
O, P

2
O

5
, moisture, bound water, CO

2
, C

tot
, 

S
tot

, F, and loss on ignition. All these components are includ-
ed in silicate analysis. The laboratory offers three methods 
of silicate analysis – a total, simplified and technical silicate 
analysis, which differ in the number of analyzed components 
and in the total sum of all components.
The laboratory also performs trace element analyses on FAAS 
or ICP-MS instruments. Rare earth elements are measured 
by ICP-MS as well. Trace elements are also determined by 
X-ray spectrometry without decomposition of the sample 
from the tablet. 
In addition, the Central Laboratory performs inorganic anal-
yses of special materials, such as wood, peat, needles, leaves, 
and so forth.
For solid sample analyses, the Central Laboratory uses Perkin 
Elmer AAnalyst 100 and AAnalyst 200 flame AA spectrom-
eters, Agilent Technologies 7900 series inductively coupled 

plasma mass spectrometers, an AMA 254 mercury analyzer, 
Eltra CS-500 analyzers, state-of-the-art water deionization 
equipment, a Rigaku BE 67000104 X-ray spectrometer, mod-
ern automatic titrators, and a Radiometer pX-meter. 

Activities in 2020
The main scope of activities in 2020 involved work for inter-
nal and grant projects of the CGS staff.
Measurement results are handled by the Unified Integrated 
Processing System for Analytical Data and Their Network-Ori-
ented Database Management – Personal III, which meets the 
requirements of geologists for delivery of analysis results 
in electronic form, which facilitates the transfer of data to 
a central database and their link to geological data, related 
to a given sample. Electronic data processing also meets the 
requirements stemming from the accreditation for statisti-
cal processing of control analyses at individual laboratories 
(control charts, etc.).

Central Laboratory Brno 
The accredited Central Laboratory in Brno focuses on organ-
ic and gas geochemistry, and recently also on microscopic 
porosity.

Analysis of rocks and crude oil 
Organic and mineral carbon and total sulphur are measured in 
sedimentary rocks and soils. In selected samples of rocks and 
crude oils, molecular composition of extractable compounds 

   Headline photo: Micromill laboratory at the Barrandov facility. Photo by J. Hora.

   Profile of borehole Be-1. Pri/Phy – ratio of pristane to 
phytane, TAR – ratio of terrestrial and aquatic plants, Paq – ratio 
of tall-growing aquatic plants (macrophytes) and terrestrial 
plants, CPI – carbon preference index, ratio of n-alkanes with 
odd and even numbers of carbons in the molecule, indicating 
the degree of diagenesis (Franců et al. 2020). 
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Laboratories

is analysed, such as biomarkers indicating the biological or-
igin of organic matter, for instance, from deciduous trees,  
conifers or algae. Reflected light and fluorescence microsco-
py provides organic petrography of pollen grains, cuticles, 
plant tissues and fossils. The same method is used to vis-
ualize the degree of dolomitization of limestones. Vitrinite 
reflectance is measured and used for calibration of models 
of thermal history of sedimentary basins, burial depth, extent 
of uplift and erosion of overlying rocks.

Ecology 
The laboratory monitors persistent organic pollutants (POPs) 
in soil and airborne dust. Detailed analysis of their compo-
sition indicates whether they come from natural sources 
or pollution. The total concentration of polycyclic aromatic 
hydrocarbons or their mutual ratios are used to compile en-
vironmental load maps. Recently, the laboratory began stud-
ying polycyclic aromatic hydrocarbons (PAH) as indicators of 
large-scale fires in terrestrial vegetation (Laurin et al. 2020).

Gases 
For field measurements of gases, the laboratory’s staff uses 
Ecoprobe 5 and Draeger portable instruments. Accredited 
detailed chromatographic quantitative analysis determines 
20 compounds including helium and argon. These measure-
ments along with the analysis of the isotopic composition 
of carbon in methane and in higher hydrocarbons help de-
termine the origin of gases, for instance, from collieries, and 
microbial activity at depths of several kilometres or in areas 
above plugged wells of crude oil deposits.

Specialized Laboratories 
The Specialized Laboratories provide expert services, prima-
ry data and aid with their interpretation. They are actively 

involved in a number of national, international and multidis-
ciplinary projects. Their findings are published in reputable 
journals and presented internationally. Many staff members 
of the laboratories are prominent experts in their fields and 
are also engaged in university education and in other activi-
ties involving the teaching and training of students.

Isotope Geochemistry and Geochronology Laboratory 
The laboratory focuses on the analysis of traditional isotop-
ic systems (Rb  Sr, Sm  Nd, Re  Os), following up on 
decades worth of knowledge gathered by the CGS. A high- 
quality Triton Plus thermal ionization mass spectrometer 
(Thermo Fisher Scientific, Germany) was purchased in 2017.
In 2020, a new section of the laboratory with Micromill (ESI) 
equipment and microbalances (Mettler Toledo) was put into 
operation. This will allow for sampling of geological material 
requiring a chemical separation of elements prior to isotope 
analysis, with a wide range of applications, such as for the study 
of the temporal evolution recorded in mineral growth zoning.
The majority of samples are prepared using ion selective 
chromatography in a specialized pressurized ultra-trace 
laboratory with controlled sterility (USL). In addition to 
methodological development, the laboratory’s research 
focuses mainly on the origin of igneous rocks of the  
Bohemian Massif. The laboratory staff is also involved in the 
application of isotope systems in several geological and 
interdisciplinary research projects.
The laser ablation laboratory is equipped with a HelEx 
two-volume ablation cell in conjunction with an Agilent 
7900x ICP-MS quadrupole inductively coupled plasma mass 
spectrometer (Agilent Technologies Inc., Santa Clara, USA), 
allowing for in situ measurement of trace elements and iso-
tope ratios of a wide range of petrogenetically significant 
elements in many natural and synthetic materials. The labo-

   Backscattered electron image of needle-shaped aggregates 
of kasolite growing on carbonate, Jáchymov. Photo by O. Pour.

   Backscattered electron image of a group of löllingite 
crystals, Příbram. Photo by O. Pour.
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ratory employs methods for geochronology using U-Th-Pb 
isotopes in zircon and for the determination of trace element 
concentrations in different matrices.

X-ray Diffraction Laboratory 
The staff members of the X-ray Diffraction Laboratory, which 
is equipped with powder diffractometers (Bruker D8 Ad-
vance and Philips X’Pert), perform mineralogical analyses of 
a wide range of geological materials – rocks, minerals, clays 
and soil. They specifically analyze various crystalline synthetic 
materials, waste products, fly ash, sludge, precipitates from 
mines, construction materials and others. 

Electron Microscopy and Microanalysis Laboratory 
With the use of a Tescan Mira3 GMU FEG-SEM high resolution 
electron microscope, the laboratory can characterize studied 
materials based on morphology and chemical composition, 
and capture 3D images of objects as well. The microscope is 
equipped with the EDS, WDS and EBSD (Oxford Instruments) 
analysis systems and AzTec 3.3 acquisition software, enabling 
characterization of materials with respect to chemical com-
position and crystallographic orientation on a microscale.

Fluid Inclusion Laboratory 
The Fluid Inclusion Laboratory is equipped with an Olympus 
BX53M polarizing microscope with a fluorescent light source 
and a LINKAM THMSG thermometric instrument. The instru-
ment is used to study the temperatures of inclusions (from 
–180 up to +600 °C) and the composition of aqueous and 
gaseous fluids in inclusions (up to 5 mm) in minerals from 
diverse geological environments.

Experimental Mineralogical Laboratory 
Research focuses primarily on the synthesis of chalco-
genides, on phases of Pt metals, and on the study of phase 
relationships.

Laboratory of Micropalaeontology,  
Ecostratigraphy and Palaeobiology 
The laboratory studies the influence of global changes in the 
palaeoenvironment on marine and terrestrial communities.
An integral part of the work performed by the rock geo-
chemistry department involves mineral separation and 
production of microscopic preparations for further research. 
The separation laboratory at Barrandov combines several 
methods to achieve the purest possible mineral concentrates. 
The process includes the crushing and grinding of rocks to less 
than 0.75 mm, initial wet separation on a gravity concentration 
table, heavy mineral separation, separation in heavy liquids 
and final magnetic separation. Zircon is most often separated, 

and there is also increased interest in the separation of garnet, 
monazite, apatite and mica. In 2020, the grinding facility pro-
cessed 2,200 samples, the most common being polished thin 
sections, and also covered thin sections and polished sections.

Sample Preparation Laboratory 
The Sample Preparation Laboratory is part of the Regional 
Geology of Moravia Department, located in the Brno office. It 
prepares rocks and sediments for palaeontological and miner-
alogical research, geochemical analysis and geochronological 
dating. It mostly meets the needs of the parent department’s 
staff and, as required, those of the entire geology division.
The basic methods of sample processing include crushing, 
wet and dry sieving, pebble analysis, granulometry, flotation, 
gravity separation (shaking table, heavy liquid), magnetic 
and electromagnetic separation using a Cook electromag-
netic separator and, if need be, manual separation. 
In 2020, the laboratory processed 480 samples and thus 
participated in the solution a total of twenty projects. Sam-
ple preparation for the regional geological mapping of the 
Czech Republic amounted to approximately one quarter of 
the laboratory’s work volume. An additional large volume of 
samples was prepared for the long-term project “Documen-
tation of Linear Infrastructure”. The remaining work involved 
co-research projects of the GACR, projects of the Ministry of 
the Environment, or external contracts.
In the past year, contracting parties most often requested 
the separation of microfossils (225 samples, 48%), sample 
preparation for geochemical study (99 samples, 21%), or 
the separation of heavy minerals (56 samples, 12%). A total  
of 10 samples were processed for geochronological dating 
in 2020.

   Separation of heavy 
minerals in a separating 
funnel, LST heavy liquid. 
Photo by I. Sedláčková.

   BRIO Hranice BCD3 jaw 
crusher. Photo by J. Vít.

www.geology.cz/extranet-eng/services/laboratories           www.geology.cz/extranet-eng/science/methods
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CGS Library
Access to the largest collection of geoscience literature in the 
Czech Republic is provided by the Czech Geological Survey Li-
brary, which since 2013 also includes a specialized archive from 
the former library of the Ministry of the Environment (MoE). It 
is the only library in the Czech Republic that also offers litera-
ture on waste management. Nine proprietary and two article 
databases may be accessed by all registered readers using the 
library catalogue. Internationally recognized full-text databases 
(Science Direct, SpringerLink, Willey Interscience, Blackwell, Geo- 
scienceWorld) and bibliographic databases (Web of Knowl-
edge, Scopus, Georef and Geobase) are accessible through the 
CzechELib consortium, of which the CGS Library is a member. 

Of all the libraries administered by the MoE, the CGS Library 
provides the widest range of online information sources.
 
CGS Library in 2020
In order to cope with the epidemiological situation in 2020, 
the work of the CGS Library took on a completely new form. 
Up to that point, librarians processed collections and provid-
ed services at the library’s offices. However, most of the work 
associated with cataloguing was done remotely because it 
was possible to secure a connection to the library system 
via a remote desktop. This included the maintenance of the 
system and dictionaries, entry of GEOL and ENVI articles into 
databases, and examining reports made to the National Li-

Already the first CGS director Cyril Purkyně emphasized the significance of a science library 
for the proper functioning of the state geological survey. Today’s vast selection offered by 
the library and collections are used not only by the experts of the Czech Geological Survey 
and other scientific institutions but also by students, private researchers and other interested 
members of the public. Researchers may use the study rooms in Prague and Brno, where 
study material from the library and collections are provided. Mining literature can be studied 
at the Kutná Hora office. 

Hana Breiterová
Head of the Information Services 
Department and Geological Library

Library  
and Collections
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brary. By purchasing the OAI and Z39.50 Client protocols, 
we improved the continuity and automation of some library 
work and participated in several national library projects. Ser-
vices were mainly provided remotely and based exclusively 
on orders without the possibility of on-site study at the study 
rooms. Even so, we managed to make over 2,500 loans.

Collections
The Department of Geological Collections stores and provides 
access to fossils, mineral and rock samples, thin sections and 
other geology-related items collected by the researchers of 
the Czech Geological Survey as well as access to the findings 
made by other organizations or private collectors. The most 
valuable samples from a science perspective are housed in 
geological, mineralogical and paleontological collections. 
These museum-type collections are stored, made acces-
sible and recorded by the department in the CES national 
register by virtue of Act No. 122/2000 Coll., as amended, and  
Decree 275/2000 Coll. The documented samples − geolog-
ical and paleontological samples from geological mapping, 
thin sections − are stored by the CGS in accordance with Act  
No. 62/1988 Coll., as amended by Act No. 66/2001 Coll.

Collections in 2020
In 2020, the most significant additions to the collections in-
cluded samples of extraordinarily preserved Ordovician arthro-

pods and echinoderms obtained in March 2020 during a field  
excursion to Morocco during GACR project No. 18-14575S,  
type and original material related to the publications of V. Vokáč 
et al. (2021a, b), Ordovician bivalve, trilobite and echinoderm 
material donated by O. Zicha, and valuable trilobite, echino-
derm and ichnofossil material purchased from P. Kácha.
The drill cores in Lužná have been maintained by the CGS 
− Geofond Borehole Material Documentation Department 
since 2017.  
Since 2014, the Collections and Material Documentation De-
partment has been processing the vast collection of Assoc. 
Prof. J. Sekyra from his research in Antarctica, deserts, and the 
world’s high mountains. The work also continued in 2020. 
The onset of the Covid-19 epidemic had a negative effect on 
visits to the Collections − the study room had to be closed 
several times and, with a few exceptions, foreign researchers 
did not visit them due to travel restrictions.
In 2020, roughly 10,000 boxes of documented material from 
mapping projects and local paleontological collections were 
moved from unsuitable locations to the newly reconstructed 
building No. 8, which is heated and equipped with compactors. 
The maintenance of the CGS collections in 2020, which in-
clude a total of 300,000 items, involved intensive publishing 
activities performed by the Collections staff members as 
well as their work activities as regional geological experts. 
In 2020, the staff was also engaged in teaching at the Fac-
ulty of Science, Charles University. The study room of the 
collections and the stored collections samples were again 
used for teaching purposes, albeit for a short period when 
permitted by epidemiological measures; an ichnofossil study 
course was led by Dr. R. Mikuláš from the Institute of Geology 
of the Czech Academy of Sciences.

   Headline photo, from left: Image from a book on the geology of the Smrčiny Mts. A complete specimen of an agnostid 
(a group closely related to trilobites) of the species Phalagnostus nudus (Beyrich, 1845). Specimen CGS MŠ 221,  
depicted by Šnajdr (1958, pl. 5, fig. 1) and Budil and Fatka (2008, postcard No. 2), from the Týřovice − Pod hruškou locality 
(“Middle” Cambrian, Buchava Formation, Skryje Member).

   Conocoryphe sp. with the remains of the digestive tract 
from the “Middle” Cambrian, from the Buchava Formation 
(Slapnice Member), from the Týřovice locality. The item was 
published by Budil and Fatka (2008, postcard No. 3).

Narrative description of the
  Smrčiny Mountains

lying in
Morgau comprising  
three parts, of which

the first deals with the aformentioned Smrčiny Mts,
their lakes, rivers and water, followed by the mountains, minerals,  

plants and animals and their history.
The second part deals with somewhat more distant places, 

yet still adjoining the Smrčiny Mts, such as Cheb, Loket, Horní Slavkov and Karlovy Vary.
The third part deals with some peculiarities

including one map and engraved pictures of the rarest areas of the Smrčiny Mts.

Compiled by an admirer of divine and natural wonders.

Leipzig, 1716
Interpreted by Johan Christian Martini,

bookseller in Mikulášská street

   Book on the geology of the Smrčiny Mts:  
title, title page translation. 
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Archive collections
According to § 12 of Act No. 62/1988 Coll., over 4,000 reports 
and assessments of geological project results were handed 
over to the archive of the Czech Geological Survey in 2020 
by geological project owners or by organizations that carry 
out the work. Currently, the archive collections permanently 
hold and provide access to about 270,000 archive records of 
unpublished geoscience documents.

ASGI archive database
All the archive additions are processed and the records are 
made available for parametric search in the “ASGI” application, 
available on the CGS web portal. Selected data are included in 
thematic databases and datasets of the CGS information system.

Archive services
A large community of professionals, students and scientists 
use the archive services of the main study room located at 

Kostelní 26, Prague 7. In 2020, due to the state of emergency 
and several-month-long unscheduled closure of the study 
room, its staff provided remote services by sending scans 
based on the needs of researchers. 

Due to organizational changes, the Department of Geological Documentation was renamed  
the Geofond Division as of 1 January 2020. The department’s activities have not changed and it  
still functions as an archive and as a documentation and study centre of the state geological survey.

Milada Hrdlovicsová
Head of the Geofond 
Division

Geological  
documentation

   Documents were by provided remotely by the archive due 
to the anti-epidemic measures and closure of the study room.
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Map archive
A separate collection of the map archive gathers map outputs 
from CGS activities and also contains other geoscience maps 
from the Czech Republic as well as from foreign countries, 
including historical maps. In 2020, about 460 maps were add-
ed to the collection, often including accompanying texts and 
explanatory notes. Most of the collections are also available 
online in digital form in the “Map Archive” application. 
The image shows a map of the surroundings of Litoměřice 
and Terezín from 1857, which is part of a set of forty coloured 
geological map sheets, produced in Vienna under the super-
vision of chief editor W. Haidinger.

Digitization
Digitization of the archive collection is the most effective way 
to save and permanently preserve unique documents, at the 
same time making them accessible in a touchless manner. 

The digitization offices in Prague and Brno are equipped with 
modern scanning technology, including a large-capacity A3 
XINO scanner along with map and book scanners.
Digitization work in 2020 focused mainly on completing  
external orders, which increased significantly due to the co-
rona crisis. Digitization of archival documents for tasks per-
formed by the CGS also played an irreplaceable role. More 
than 47,000 digital archive reports, containing about four 
million image files, are already currently available.

Borehole core material documentation 
The Geofond Division manages and, on request, provides ac-
cess to a set of more than 34,000 m of continuous drill cores 
or rock samples from structural and other important wells 
in the Czech Republic. More than 2,700 objects are stored in  
a special system of sample containers in the Kamenná, Stra-
tov and Lužná repositories. 
Among other things, 644 m of continuous core samples from 
the GBA-1 well, a 650-metre-deep ore exploration borehole 
from 1988 in the Potůčky locality (Krušné hory Mts), were 
stored in 2020.

   Headline photo: Drill cores clearly arranged in storage troughs.

   Digitization using a XINO S713 high-capacity  
A3 document scanner.

   System of self-supporting sample containers 
providing permanent storage of and easy access  
to drill cores in the sample repository in Lužná.

   Digitization of large format supplements on a map scanner.
.

   Historical collection of the map archive:  
Map of the surroundings of Litoměřice and Terezín;  
Ferdinand Hochstetter and Johann Jókely; 1857.
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Books and maps 
Each year, the Czech Geological Survey publishes expert 
publications devoted to individual geosciences, periodi-
cals, monographs, geological and thematic maps of various 
scales as well as popular science titles, including those that 
use modern technologies such as augmented reality. The 
publishing, project and commercial activities included the 
release of 25 titles in 2020.

Promoting CGS activities and popularization of geology
In addition to maps and publications, the Czech Geological 
Survey also conducts promotional activities. It systematically 

acquaints the public with the research results of CGS spe-
cialists and promotes the popularization of geoscience in 
various forms, manages the World of Geology on Facebook 
(https://www.facebook.com/svetgeologie) and Geology TV 
on YouTube (https://www.youtube.com/user/Geologycz). 
During the past year, nearly 200 posts were published on 
the Facebook page World of Geology and 12 films and an-
imations on the YouTube channel. The animations on the 
origin of geosites arouse the greatest interest.

The Publishing House of the Czech Geological Survey is the largest publisher of geological  
literature in the Czech Republic. It also publishes multimedia content promoting the activities  
of the Czech Geological Survey and geology as a field of study. Each year, it releases expert 
publications dedicated to various Earth sciences, geological and thematic maps at various scales, 
and popular science and education literature, including those using modern technologies such  
as augmented reality. The research results of CGS specialists and the popularization of Earth 
sciences are also presented to the public through geoscience exhibits, fairs, conferences, 
educational activities, the CGS information portal, social networks and other modern technologies.

Patrik Fiferna
Head of the CGS  
Publishing House

CGS Publishing  
House 
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www.geology.cz/extranet-eng/publications

Twelve new animations on the origin of geosites
Multimedia content promoting the activities of the Czech 
Geological Survey and geology as a field of study is a per-
manent feature of the Publishing House’s production. This 
includes, for instance, mobile applications, animations de-

picting the formation of selected geological features and 
also animations with augmented reality. In 2020, twelve an-
imations of the geological evolution of localities were pub-
lished on the YouTube channel - for example, Devět skal 
Hill, Velké Dářko Pond, Žďárské vrchy Hills or reports on gold 
panning techniques and project activities.

Publishing House and project activities
The Publishing House is engaged in the projects  “GECON - 
Geology Cooperation Network”, “CO2-SPICER - CO

2
 Storage 

Pilot in a Carbonate Reservoir”, and “RENS - Rock Environ-
ment and Minerals”. Its main task is to provide project public-
ity and promotional activities. During the “GECON - Geology 
Cooperation Network” project, four multi-day workshops and  
a week-long summer school were organized throughout the 
year in the Ralsko Geopark, which focused on methods of 
conducting scientific field research in geopark environments.

   Headline photo: The Publishing House’s wide range of activities includes not only book and map production but also  
the organization of exhibits and student geology olympiads, publication of research results of Czech Geological Survey experts, 
and geoscience popularization using modern platforms, such as Facebook or YouTube. 

   Animation of the geological evolution of Dlouhý vrch Hill. 
V. Rapprich, M. Lisec.

   Summer school participants of the “GECON - Geology 
Cooperation Network” project.

   Launch of Václav Rybařík’s book Prague Castle of Stone was 
held on 29 January 2020 at the CGS Geological Bookstore.  
The book’s “godfather” was Ing. Petr Chotěbor, CSc., from  
the Department of Monument Preservation of the Office 
of the President of the Czech Republic. Foto O. Man.

   World of Geology - Facebook page of the Czech  
Geological Survey.
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Periodicals

www.geology.cz/bulletin           www.jgeosci.org           www.geology.cz/zpravy

The Bulletin of Geosciences is the most important scientific journal published by the Czech  
Geological Survey. Its predecessor Věstník Státního geologického ústavu Československé republiky  
was founded at the request of the scientists of the State Geological Institute of the Czechoslovak 
Republic and the first volume was issued in 1925. Since then, thousands of scientific papers have 
been published and it now constitutes an archive of the most important scientific research  
on the geology of the Bohemian Massif. In 2006, a new editorial board set the focus of the journal  
on palaeoenvironmental research and on the evolution of life on Earth. In 2007, the Bulletin  
of Geosciences was included with other international scientific journals in the most prestigious 
scientific databases. In 2010, based on its high-quality scientific content, the journal received  
an impact factor from the prestigious American company Thomson Reuters. 
Thanks to the long-term efforts of the current editorial board, the Bulletin of Geosciences 
is one of the top 10 most important scientific journals published in the Czech Republic. 
ISSN 1802-8225 (online), 1214-1119 (print)

The Czech Geological Survey is a co-publisher of the Journal of Geosciences (http://www.jgeosci.org), 
released by the Czech Geological Society with the grant support of the Council of Scientific 
Societies of the Czech Republic and the Czech Literary Fund Foundation. Being a periodical  
with a long tradition (65th volume), it follows its predecessors Časopis pro mineralogii a geologii 
(“Journal of Mineralogy and Geology”) and Journal of the Czech Geological Society. Since 2006, 
it has been focusing on process-oriented studies dealing mainly with mineralogy, structural 
geology, petrology, and with the geochemistry of igneous and metamorphic rocks.  
In addition to regular volumes, special monothematic issues are also published. 
The Journal of Geosciences maintains a high standard and is indexed in a number of database 
services, including the prestigious Web of Science, Scopus and GeoRef. Thanks to this fact,  
the journal received an impact factor from the Thomson Reuters company in 2011. 
ISSN 1803-1943 (online), 1802-6222 (print)

The Geoscience Research Reports, a compilation of reports, has been published as a periodical  
in printed form by the Czech Geological Survey since 1952. In recent years, free access has been 
provided to the full texts of published papers in electronic form as well. The reports have been 
available since 1991. The Geoscience Research Reports acquaint the general public with current 
knowledge from a wide range of geological fields. Readers are provided with the research 
findings of academia, state institutions and private companies, involving regional geology, 
stratigraphy, Quaternary research, engineering geology, palaeontology, mineralogy, petrology, 
geochemistry, hydrogeology, minerals, geophysics, geoinformatics and research abroad.  
The published papers have a high professional standard and are peer-reviewed. The multicolour 
publication with English summaries is included in the List of Reviewed Non-Impact Periodicals 
approved by the Czech government’s Research, Development and Innovation Council.  
The CSAB (Content Selection and Advisory Board) has recommended the inclusion of this title  
in Scopus, for whose content Elsevier B.V. is responsible. 
ISSN 2336-5757 (online), 0514-8057 (print)
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Selected publications issued

obchod.geology.cz

Books
Life Among Rocks

Zdeněk Kukal

Searching for Ore 
from Bohemia to 
the World’s End: 
The Human World 
Through the Eyes 
of a Geologist 
Petr Láznička

Outline of the Geology 
of the Bohemian Massif: 
Basement Rocks  
and Their Carboniferous 
and Permian Cover
Jan Cháb et al.

Second edition

Gold in the  
Nový Knín Area
Veronika Štědrá  
& Pavel Lhotský, Eds

Regional 
Geological  
Map of the 
Czech Republic  
1:25,000,  
24-324 Brno- 
-North (series)
Pavel Hanžl et al.

Maps
Geological 
Map of James 
Ross Island, 
Northern Part, 
1:25,000
Bedřich Mlčoch, 
Daniel Nývlt, 
Petr Mixa, Eds
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Selected publications issued

Review of Groundwater Resources
Ústí nad Labem 
Syncline in the Orlice 
River Catchment. 
Hydrogeological 
Zone 4231
Jiří Burda  
& Jiří Grundloch, Eds

Dvůr Králové Syncline. 
Hydrogeological 
Zone 4240
Jiří Burda, Ed.

Cretaceous of the  
Lower Labe River 
Downstream to 
Děčín – Right Bank. 
Hydrogeological 
Zone 4620
Jiří Burda  
& Zdeněk Herrmann, Eds

Teplice Rhyolite. 
Hydrogeological 
Zone 6133
Jiří Burda, Ed.

Cretaceous  
of the Lower Labe River 
Downstream to Děčín –  
Left Bank, Southern 
Part. Hydrogeological 
Zone 4611
Jiří Burda, Ed.

Vysoké Mýto Syncline. 
Hydrogeological 
Zone 4270
Jiří Burda  
& Jiří Grundloch, Eds
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Quaternary  
of the Labe River 
Downstream 
to Lovosice. 
Hydrogeological 
Zone 1180
Zdeněk Herrmann  
& Iva Kůrková, Eds

obchod.geology.cz

Geosites  
of the Czech Republic 
Markéta Vajskebrová,  
Pavla Gürtlerová, 
Martin Souček

ALL THE BEST 
Ethiopian Wisdom 
in Proverbs
Kryštof Verner  
& Leta Alemayehu Megerssa

Calendars

Underground 
Fieldwork  
of the Czech 
Geological Survey
Vít Baldík et al.
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Dlouhý vrch Hill – geological evolution 

In 2017–2020, the CGS was engaged in the preparation  
work for a new Prague–Dresden railway link, with one  
of the tasks involving the identification of hazardous zones 
that could impede railway construction. One of the probable 
options of traversing the České středohoří Mts envisages  
a tunnel to be driven beneath Dlouhý vrch Hill.  
The advantage of this option lies in the relatively 
monotonous geological structure and in the fact that  
the potential tunnel roof would comprise sequences  

of solid and low-permeability rocks (lava and quartz). The created animation clarifies the geological evolution of Dlouhý vrch 
Hill, including the formation of hyaloclastite breccia lining the lava flows and the formation of quartzite beneath the volcanic 
rocks. Quartzite is the product of sandstone silicification which results from the mobilization of quartz in hot alkaline solutions. 
The animation was created during the “Cross-border cooperation for the development of railway transport Saxony – Czech 
Republic” project.

Selected YouTube posts

Luž Hill – geological evolution

Luž is not only the highest peak of the Lužické hory Mts, 
but it also has the most varied volcanic history in this 
area. During the oldest phase, magma that rose to the 
surface along a fissure came into contact with a layer 
of sedimentary rocks saturated with water. A violent 
interaction of hot magma with cold water produced 
an explosion that tore apart the surrounding rock and 
formed a funnel-shaped crater, a maar. Another portion 
of magma forcing its way to the surface no longer 

encountered water and produced Strombolian eruptions, during which small fragments of cinder were ejected. At the  
end of the cinder cone’s activity, lava of tephritic composition (basalt without olivine) flowed and filled the maar crater. 
Meanwhile, the magma inside the Earth continued to evolve until reaching a phonolitic composition. Thus, a more highly 
viscous material was forced to the surface. Such poorly flowing magma did not produce lava flows at the surface but rather 
a loaf-shaped body, which is referred to as a lava dome. 
However, two domes were probably formed during Luž Hill’s history. The relict of the first dome, which exploded as new 
magma began to push up beneath it, is the small Hickelstein ridge on Luž Hill’s western slope. The second dome, which 
broke through to the surface, is Luž Hill itself.
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Gold panning techniques

Veronika Štědrá, a specialist of the Czech Geological Survey, 
demonstrates the panning technique using a conical 
pan in the shape of a “Chinaman’s hat” with the aid of 
water. During panning, small grains of high-density heavy 
minerals, including gold, are separated from common 
light rock-forming minerals such as quartz, feldspar, and 
clayey minerals due to the interaction between centrifugal 
and centripetal force and gravity. Heavy minerals tend to 
concentrate in the pan’s deep centre. The separation yields 
a concentrate of grains of resistant heavy minerals and pure metals, which do not oxidize (mostly gold or platinum), referred 
to as grey or black heavy-mineral concentrate, from which we can select minerals and determine the concentration of 
a mineral of interest in the sediment.

How to pan for gold using 
different types of pans

Vladimír Petřina is a member of the Czech Goldpanning 
Club and a test technician for soils and rocks for  
SG Geotechnika plc (http://www.geotechnika.cz).  
For the Czech Geological Survey, he clearly demonstrated 
where to look for gold particles and how quickly gold  
can be extracted using various types of pans or bowls.

How do you plan the Prague–
Dresden high-speed railway line?

Instead of 135 only 50 minutes from Dresden to Prague. From 
Ústí nad Labem to Prague in 25 minutes. Everyone would prefer 
shorter trips. There is a proposal for a new railway line which 
could accomplish just that, with a total track length of 123 km 
and train speed of up to 350 km/h. But which way should it 
lead? A winding railway line already leads to Dresden, but it is 
hopelessly overcrowded and slow. A solution involves a new 
track with tunnels. Therefore, the Czech Geological Survey was 
tasked with preparing documents for the route‘s planning. Geologist Jan Franěk uses modern 3D software, which displays all 
measurements and boreholes in the given area. Where could the tunnel’s excavation encounter its greatest obstacles?
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Prackov Volcano
8 January 2020

The Prackov Volcano is an extinct volcano situated at an 
elevation of about 471 m ASL in the Semily District of the 

Liberec Region. It lies west of the village of Prackov, in the area of Vesec located beneath Kozákov Hill. The inconspicuous 
forested hill is the best preserved volcano in Bohemia with a well-preserved volcanic crater. When viewed in the landscape, 
it is an unremarkable formation on the southwestern slope of the Hamštejn ridge (on whose ridgeline near Prackov lies 
Prackovský vrch Hill at 584 m ASL, with which the volcano itself should not be confused). The formation is overgrown with 
grass, locally with trees, and wind-dispersed vegetation. Yet less than 2 km to the south lies the well-known and roughly  
290 million-year-older Kozákov Hill with its precious stones, such as jasper, agate, chalcedony, amethyst. Kozákov Hill, which 
was also a volcano 290 million years ago, found itself lying at the bottom of a Cretaceous lake and sea, whose preserved 
remains the hill still bears. During the Tertiary, it was uplifted from the Earth’s interior by the mighty forces of the Lusatian 
Fault to reveal the beauty of its stones to us, mere mortals, thereby pleasing our hearts and minds. But even the volcano 
at Prackov has precious stones to offer. Rare olivine and other beautiful minerals occur in its cavities and in the basalt itself, 
which flowed north towards Semily. Today, these two volcanoes, whose period of activity is separated in time by millions 
of years, form the only mountain guarding the Bohemian Paradise. (Text and photo: Václav Ziegler).

Caught your eye on Facebook

Granite Landscape
28 February 2020

The Krkonoše-Jizera Granite, which forms the base of the 
Jizerské hory Mts and, for the most part, of the adjacent 
Krkonoše Mts, was shaped into beautiful round forms by 
the water, wind and frost of ice ages during the Quaternary. 
Here, the Jizera Granite fractured forming many shapes, 
such as rock arches and crevices, or blocks set decoratively 

atop one another, such as the “Chicken’s Nest”, “Frýdlant Battlements” or “Poacher’s Rocks”, and also caves that were once used 
by bandits. During the past hundreds of thousands of years, many balancing and mushroom rocks were formed as water, 
wind and frost wore away the fractured rock between individual granite blocks. And it is on the beautifully rounded ridges 
of the Jizerské hory Mts that these rocky outcrops tower, which are at times hidden in a forest and which a person would  
like to hold in one’s hand as if caressing the world’s most precious ornament. People just plainly call them rocks (as they  
do in the Krkonoše Mts) and each such rocky outcrop has its own story. (Text and photo: Václav Ziegler). 

Microdiamonds from the Czech Himalayas
3 March 2020

Jana Kotková from the Czech Geological Survey gave an 
interview to Czech Radio’s Leonardo Studio programme,  
in which she gave listeners a taste of the research process 
that confirmed the occurrence of microdiamonds in 
the rocks of the Krušné hory Mts! How significant is the 
discovery for geology from a Czech as well as global 
perspective? 

#geozajimavosti #geotipnavylet

#geoviteze #geozajimavosti

#geozajimavosti #geoprojekty
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Geology of the Moon
15 April 2020

The moon also has its geology, only our hammers are still 
too short...

Durbachite
18 May 2020

Beneath Velké Meziříčí, the Oslava River flows through  
the dark granite to syenite of the Třebíč Pluton. The valley  
is full of rapids and massive blocks of these roughly 
340 million-year-old intrusive rocks, which are referred to 
as durbachite. It has a remarkable chemical composition 
with characteristics the Earth’s crust as well as mantle. It is 
also characterized by a higher concentration of radioactive 
elements. Its attractive appearance, due to the contrast of large tabular crystals of white feldspar and dark matrix, good 
fissibility and low degree of fracturing make it ideal for stonework. The local buildings, curbs and small sacral elements 
in the landscape display the stonework craft. Durbachite was utilized in a unique way during the construction of the  
St. Procopius Basilica in Třebíč.

#geozajimavosti #geotipnavylet

#geozajimavosti #geotipnavylet

Small Town on a Volcano
11 June 2020

A picturesque town of Valeč is situated in the Karlovy 
Vary Region. In the geologically diverse surroundings of 
Valeč, deposits of volcanic ash and pyroclastic rocks from 
the oldest period of activity of the Doupovské hory Mts 
alternate with limestone deposits of shallow lakes and 
ponds. (Photo by S. Wieser.) #geozajimavosti
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Gazelle Gas Pipeline
28 August 2020

The Czech Geological Survey documented excavations for 
the Gazelle gas pipeline through the Žihle Basin (the villages 
of Stebno, Blatno near Jesenice, Pastuchovice). Palaeozoic 

Upper Carboniferous flora was found in two areas (Pastuchovice and Stebno). Lake and delta sediments, which do not 
contain coal seams, are preserved in these places. The Carboniferous deposits are locally coarser - siltstone to fine-grained 
sandstone - with poor plant fossil preservation. Nearly all plant groups from the end of the Carboniferous were discovered 
here. They include the remains of arborescent sigillaria representing lycopod plants - leaves and scales of their decayed 
cones, and horsetail-shaped plants were represented by the herbaceous genus Sphenophyllum and arborescent Calamites. 
The fine fans of tree-like ferns known as Pecopteris were usually poorly preserved. They should be referred to as “ferns in 
the order Marattiales” because the name “Pecopteris” belongs to other herbaceous ferns. Another group of tree-like medulla 
seed ferns (pteridosperm) was also poorly preserved. These are known as Neuropteris, Odontopteris and Callipteridium. Their 
Trigonocarpus seeds were found in the excavations as well. A relatively dry environment can be inferred from the occurrence 
of arborescent Cordaites. These were more abundant in the Stebno locality, where conifers, which appear throughout 
the world only at the end of the Carboniferous, were also discovered. They are known mainly as Walchia. During the 
Carboniferous, relatively wet, coal-forming periods alternated with fairly drier periods with a seasonal (but not arid) climate. 
Samples of plants discovered mainly in delta sediments also provide evidence of such a climate. The edge of a lake may have 
been located near Pastuchovice because egg cases of freshwater sharks were found in this area. 

#geozajimavosti

Caught your eye on Facebook

Hády Quarry – A Textbook of Geology 
29 September 2020

Did you know that... industrial production of limestone 
and corrective additives for cement began in Hády at the 
southern margin of the Moravian Karst at the beginning 
of the 20th century and was terminated after nearly one 

hundred years in 1997? The multi-bench quarry nearly a kilometre long can now be accessed via a nature trail and, despite 
being gradually overgrown, it can still serve as a textbook for geology. A reverse fault of reddish 600-million-year-old 
granodiorite of the Brno Massif on rhythmically alternating dark grey Upper Devonian limestone and calcareous siltstone 
of the Líšeň Formation is exposed in the partially flooded Růžena quarry in the southeast. These predominate in the system 
of quarries and their highly visible sharp folds are accompanied by distinct cleavage in calcareous shale. On the top quarry 
bench, obliquely deposited layers of Palaeozoic limestone lie discordantly on laterally deposited and fauna-rich Jurassic 
limestone. In addition to geological features, the upper edge of the quarry also offers nice views of Brno and South Moravia. 

#geozajimavosti

Flaschar Mine
10 July 2020

Regional geologists and specialists of the Czech Geological 
Survey contributed significantly to the opening of the Flaschar 
Mine. It is located on the outskirts of the town of Odra and 
was ceremonially opened yesterday. The cultural programme 

included a chance of playing a unique slatophone. The mine is associated with slate mining, which terminated here in the 1920s. 
The mine has two floors, which are connected by an 18-metre ventilation shaft. The newly opened Flaschar Mine is also part of 
“Technotrasa” (Technical Trail), which brings together thirty technical attractions. Last year, the “Landscape of Slate” was added and 
offers tourists in the Nízký Jeseník Mts several attractions. “Technotrasa” leads from the Slate Museum in Budišov nad Budišovkou 
along Slate Nature Trails to the newly opened Flaschar Mine near Odry. A visit to the mine is the area’s most enticing tourist attraction. 

#geolokality #geotipnavylet



63

Migmatite near Nedvědice
13 October 2020

Ladybugs also like migmatite. This folded binary migmatite 
with tourmaline and garnet makes up the rock formations 
above a former swimming pool near Nedvědice and 
belongs to the Svratka Crystalline Complex.

Agate
16 November 2020

Agate. Locality: Frýdštejn. 

Geosites of the Czech Republic
21 December 2020

The 2021 Calendar of the Czech Geological Survey. The Czech Geological Survey 
published a 2021 wall calendar of the Geosites of the Czech Republic. Each 
month features an important locality from one Czech region. In addition to the 
cover page photo, the calendar introduces 13 geologically interesting sites from 
across the country. The various unique geological phenomena associated with 
the geological history and diverse rock composition of our entire country are 
on display. The back of the calendar displays all the localities on a schematic 
geological map of the Czech Republic. The calendar is based on information  
from the Database of Significant Geological Localities, which was developed 
by the CGS in 1993 and which to date contains more than 3,200 entries. 
It also includes links to the database website and its access applications.  
The calendar’s authors are M. Vajskebrová, P. Gürtlerová and M. Souček, 
and many others also contributed with their photographs. The calendar 
is available in the CGS e-shop: https://bit.ly/2KJ0886.

#geozajimavosti

#geozajimavosti

#geozajimavosti
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Selected scientific papers
 • Ackerman, L., Kotková, J., Čopjaková, R., Sláma, J., Trubač, J. &  

Dillingerová, V. 2020, „Petrogenesis and Lu-Hf dating of 

(ultra)mafic rocks from the Kutná Hora Crystalline Complex: 

Implications for the Devonian evolution of the Bohemian 

Massif“, Journal of Petrology, vol. 61, no. 8 : egaa075.

 • Ackerman, L., Žák, K., Skála, R., Rejšek, J., Křížová, Wimpenny, J. &  

Magna, T. 2020, „Sr-Nd-Pb isotope systematics of Australasian 

tektites: Implications for the nature and composition of target 

materials and possible volatile loss of Pb“, Geochimica et 

Cosmochimica Acta, vol. 276, May, pp. 135–150.

 • Aguilar, C., Štípská, P., Chopin, F., Schulmann, K., Pitra, P., Závada,  

P., Hasalová, P. & Martelat, J. 2020, „Syn-deformational melt 

percolation through a high-pressure orthogneiss and the 

exhumation of a subducted continental wedge (Orlica-Śnieżnik  

Dome, NE Bohemian Massif )“, International Journal of Earth 

Sciences, vol. 109, no. 4, pp. 1213–1246.

 • Álvarez-Vázquez, C., Bek, J., Drábková, J. 2020, „Polysporia 

baetica sp. nov., a new heterosporous sub-arborescent 

isoetalean from lower Bolsovian (Middle Pennsylvanian)  

strata of the Peñarroya-Belmez-Espiel Coalfield (Córdoba,  

SW Spain“, Review of Palaeobotany and Palynology, 272, 

January : 104115.

 • Andronikov, A.V., Novák, M., Krám, P., Šebek, O., Andronikova, 

I.E., Efremenko, N.A., Borodulina, G.S., Subetto, D.A., Štěpánová, 

M., Antalová, E., Levichev, M.A., Zobkova, M.V. & Chesalina, G.L.  

2020, „Behaviour of Cr in runoff from two catchments underlain  

by felsic bedrock“, Hydrological Sciences Journal, vol. 65, no. 16, 

pp. 2765–2782.

 • Aouizerat, A., Xiao, W., Schulmann, K., Windley, B.F., Zhou, J., 

Zhang, J., Ao, S., Song, D., Monie, P. & Liu, K. 2020, „Accretion, 

subduction erosion, and tectonic extrusion during late 

Paleozoic to Mesozoic orogenesis in NE China“, Journal of Asian 

Earth Sciences, vol. 194. June : 104258.

 • Bakili, A.E., Corsini, M., Chalouan, A., Münch, P., Romagny, A., 

Lardeaux, J.M. & Azdimousa, A. 2020, „Neogene polyphase 

deformation related to the Alboran Basin evolution: 

New insights for the Beni Bousera massif (Internal Rif, 

Morocco)“, BSGF – Earth Sciences Bulletin, vol. 191, April :10.

 • Beinlich, A., John, T., Vrijmoed, J.C., Tominaga, M., Magna, T. & 

Podladchikov, Y.Y. 2020, „Instantaneous rock transformations 

in the deep crust driven by reactive fluid flow“, Nature 

Geoscience, vol. 13, no. 4, pp. 307–311.

 • Bíl, M., Krejčí, O., Dolák, L., Krejčí, V., Martínek, J. & Svoboda, J. 

2020, „A chronology of landsliding based on archaeological  
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Selected scientific papers

P-T-t-D histories of eclogite and metagreywacke – Insights 
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Geology, vol. 38, no. 6, pp. 555–591.
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 • Tahovská, K., Choma, M., Kaštovská, E., Oulehle, F., Bárta, J., 
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T. & Lin, K. 2020, „Data rescue in manuscripts: a hydrological 
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Financial  
review for 2020

The remarkable financial result was due to an increase in 
the organization‘s activities, particularly those involving con-
tracts and projects. The income from these sources repre-
sents roughly 75% of the organization’s total income.
In 2020, the exceptional revenue resulted from fulfilment of 
contracts, supplemental accounting involving EU projects 
funds, and from projects funded ex post. 
On the other hand, the lower expenditures for selected items 
reflect the situation associated with the preventive measures 
against the spread of SARS-CoV-2 (Covid-19).
The staff secured sufficient revenue to cover the organization’s 
expenditures and continuing development. Total personnel 
cost increased by CZK 19,001,000 year-on-year. 
Despite being increased by law, total labour costs were not 
overdrawn.
With its results in research and development (R&D) in 2020, 
the organization maintained its top ranking in the R&D  
evaluation system, thus securing the necessary funding for 
the conceptual expansion of its research activities – totalling 
CZK 109,029,000.
The total volume of investments amounted to CZK 13,362,000, 
of which CZK 3,622,000 were funded by programmes.

In 2020, the Czech Geological Survey reached a positive financial balance of CZK 13,513,000,  
of which CZK 12,942,000 represented primary activities and CZK 571,000 secondary activities.

Zdeněk Cilc
Deputy Director for Economics  
and Head of the Economic Division 

Total expenditures of the organization

Total expenditures (CZK) 399,899,272 Percentage 
distribution

Material and power  
consumption

21,093,819 5%

Services 60,080,841 15%

Total personnel cost 256,709,472 64%

Depreciation of tangible 
and intangible assets

21,536,014 6%

Other expenses 40,479,126 10%

Total income of the organization

Total income (CZK) 413,412,407 Percentage 
distribution

Sales and other  
own-source revenue 

63,326,400 15% 

Allocation for activities of 
the organization

95,328,000 23%   

Institutional funding for 
development of research 
organizations 

109,029,686 27%

Funds for projects and 
commissioned services 

132,532,424 32%

Income from transfers 13,195,897 3%



71

In 2020, the Czech Geological Survey had 394 employees, which is the equivalent  
of 334.90 persons working full-time. The organization employed 164 women and 230 men.

Helena Žemličková
Head of the Human  
Resources Department 

Human resources

The breakdown given above not only underlines the high 
level of competitiveness in the labour market, but it also un-
derpins the organization’s economic growth and prestige 
among research institutes in the Czech Republic.
The Czech Geological Survey actively supports the profes-
sional development of its employees and takes an interest 
in enhancing their qualifications. It provides training for its  
employees through a wide range of courses and seminars, 
such as language, legal and economic courses, expert training,  
specialized seminars and so forth.

The CGS observes the principles of equal employment  
opportunity for all age groups, women and men alike cover-
ing a wide range of employment conditions. This is reflected 
by the fact that employees returning from maternity or pa-
rental leave are offered the opportunity of working part-time 
as in the case of working seniors and staff members involved 
in university or Ph.D. study programmes.
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A new CGS database 
guidepost was published
14 February 2020
A new CGS database guidepost was published on the CGS 
portal at www.geology.cz/geodata.
The databases of the CGS Central Data Store are classified 
according to geoscience themes. Each database has a link 
to metadata (displaying, e.g., an abstract or contact person) 
and to the ways of accessing the database online. 
Databases can be filtered according to the type of online 
access (web application, web service). 
All information on the databases are constantly generated 
from the CGS Metadata Catalogue. 
The information provided will be updated continuously 
and an English version of the guidepost is being 
developed.

Author: Olga Moravcová, Radek Svítil 

The “Cross-border cooperation for the development of railway transport  
Saxony – Czech Republic” project was concluded in Freiberg
24 January 2020

The final conference on the “Cross-border cooperation 
for the development of railway transport Saxony - Czech 
Republic” project was held on 23 January 2020 in Freiberg. 
Together with their colleagues from the Saxon Geological 
Survey, the employees of the Czech Geological Survey 
provided detailed information on the project’s individual 
results and, in particular, on a 3D geological model that 
was constructed. The model was compiled based on 
archival map data, borehole data, and on archival and 
newly measured geophysical profiles. The geologically 
complex area, in which sedimentary, volcanic, plutonic and metamorphic rocks are combined, also provided valuable 
knowledge for compiling 3D models, which will be used in other localities. The model also serves as an important basis for 
the subsequent preparation of a project involving the new Prague - Ústí nad Labem - Dresden railway line. The valuable 
geological information obtained during the model‘s creation will be employed by both countries in future strategic 
decision-making with regard to the rock environment.                                                                                        Author: Patrik Fiferna 

Principal events in 2020
Sorted according to the date of publication on the Czech Geological Survey website
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Two Czech palaeontologists co-authored an important 
article in the journal Nature Communications
19 March 2020

During these trying times, we are grateful for any pieces of positive news. One of these involves two Czech authors -  
Prof. O. Fatka from the Faculty of Science of Charles University and Dr. M. Nohejlová from the Department of Geological  
Collections of the Czech Geological Survey - who co-authored an important article in the renowned journal Nature 
Communications. The article is a reaction of the leaders of the professional paleontological community to the interesting but  
rather controversial contribution by Topper et al. (2019) on the mysterious deuterostome organism Yanjiahella biscarpa from 
the Fortunian (Cambrian, ~541.0–534.6 Ma) of the Hubei Province, China. In a previous article, Yanjiahella was interpreted as 
representing a stem-echinoderm (the oldest and most basal echinoderm). However, the article that the Czech colleagues  
co-authored fundamentally disputes that claim and presents several strong pieces of evidence testifying against it.  
We congratulate both colleagues for their significant contribution. The article can be freely read and downloaded at the link 
below: https://www.nature.com/articles/s41467-020-14920-x.                                                                                  Author: Petr Budil

Launch of the “Groundwater in Crystalline Rocks” project
3 June 2020
The Czech Geological Survey commenced work on the first phase of the four-year project “Groundwater in Crystalline 
Rocks”. The project focuses on investigating the possibility of obtaining groundwater as a source of drinking water and 
on gathering materials for stabilizing the hydrological cycle. An integral part of the project aims at devising a method for 
processing the balance of groundwater reserves in crystalline rocks. A significant part of the Czech Republic comprises 
crystalline rocks, specifically igneous or metamorphic rocks with fracture permeability. These are highland areas, which are 
currently significantly affected by drought, resulting in a lack of water for municipalities and also in the drying-out of forests 
and crop failure. The first project phase deals with regional analyses of pilot areas, which are the hydrogeological zones  
6320 Crystalline basement in the Middle Vltava River basin, 6530 Kutná Hora Crystalline Complex, and 6550 Crystalline 
basement in the Jihlava River basin (see zone diagramme).                                                                               Author: Jitka Novotná

Sorted according to the date of publication on the Czech Geological Survey website
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CGS successful in the Environment 
for Life competition
22 June 2020

The Technology Agency of the Czech Republic announced 
the results of the 2nd public competition under the 
Environment for Life Programme. The CGS proved 
successful figuring as the main applicant in one of the six projects receiving support, and as a co-applicant in three others. 
Congratulations to all competitors, co-competitors and those who helped prepare the project proposals.

Author: Alena Václavíková

Successful completion of the 
“Geophysical Data for a Deep RAW 
Repository” project  

11 June 2020

After three years of intensive work by a large team of CGS 
experts, the “Geological interpretation of geophysical 
field data for updating 3D structural geological models  
of potential deep repository sites” project was successfully 
completed for the Radioactive Waste Repository Authority at the end of April 2020. During the project, detailed geological, 
hydrogeological and gamma spectrometric maps of over 730 km of profiles at a scale of 1:10,000 were compiled, 15,600 points  
were documented, 193 geological maps, cross-sections to a depth of 500 m and 18 geological and tectonic maps were 
compiled, and nine structural geological models of sites were constructed using MOVE software. The project outputs serve 
as a fundamental basis for evaluating nine sites in terms of long-term safety and for a subsequent selection of four sites  
for follow-up geological surveys. The project’s research team, comprising 43 geologists, geophysicists, hydrogeologists, 
IT specialists, IT operators and technicians, deserve thanks for their professional knowledge, willingness to cooperate and 
high level of commitment.                                                                                                                                                  Author: Petr Mixa

Principal events in 2020

CGS laboratories successfully tested  
the coupling of two analytical instruments
26 June 2020

The possibility of coupling laser ablation (LA, Analyte Excite) with a Neptune multi-
collector ICP-MS (MC ICP-MS, Thermo Scientific) was successfully tested at the Laser 
Ablation Laboratory of the Czech Geological Survey. The coupling of these two 
instruments allows for improved in situ isotope analyses, specifically the analysis of  
Hf isotopes in zircon. This type of analysis complements the methodology of dating 
zircons using U-Pb isotopes. The relative ratio of Hf isotopes in zircon is an important 
indicator of their origin. Therefore, the coupling of the instruments mentioned will help increase the spectrum of 
information for studying the petrogenesis of magma or the evolution of terrestrial reservoirs. This method is provided only 
by this laboratory in the Czech Republic. At present, methodological tests and verification of the parameters of analyses of 
Hf isotopes in zircon are being conducted on the first real test samples, along with the participation and expert knowledge 
of Mgr. Jiří Sláma, Ph.D., from the Institute of Geology of the Czech Academy of Sciences.                            Author: Jitka Míková
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Landscape of Slate – the opening  
of the Flaschar Mine
10 July 2020

The grand opening of the Flaschar Mine on the outskirts 
of the town of Odry was held on Thursday, 9 July. Many 
political, science and religious personalities were on 
hand to open the technical monument. The cultural 

programme included a chance of playing a slatophone, a unique instrument similar to a xylophone with slate bars. The 
mine is associated with slate mining, which terminated here in the 1920s. The mine has two floors, which are connected 
by an 18 m ventilation shaft. Regional geologists (J. Otava and H. Gilíková) and CGS specialists (J. Večeřa and O. Krejčí) 
contributed significantly to the opening of the Flaschar Mine by having drawn attention to this unique monument for 
a long time in their assessment reports. They pointed out the uniqueness of the adits for the first time in 1999–2000, 
proposing to make them accessible to the public. During regional geological mapping, six abandoned mine workings 
(adits) in the area between the villages of Odry, Veselí and Emauzy were surveyed and documented on Odry map sheet 
25-121. The geologists proposed a procedure for accessing and securing the old mine workings, documented the area’s 
geological situation, compiled a map with the location of the adit entrances surveyed and with a layout of the adits, and 
dealt with engineering geology conditions. The newly opened Flaschar Mine is part of “Technotrasa”, which brings together 
thirty technical attractions. Last year, the “Landscape of Slate” was added and offers tourists in the Nízký Jeseník Mts several 
attractions. “Technotrasa” leads from the Slate Museum in Budišov nad Budišovkou along Slate Nature Trails to the newly 
opened Flaschar Mine near Odry. A visit to the mine is an enticing tourist attraction.              Author: Pavla Tomanová Petrová

The first UNESCO global geopark 
in Central America was established 
thanks to Czech geologists
13 July 2020

The canyon of the Coco River, discovered in Nicaragua in 
2004 by Czech Geological Survey specialists as part of the 
Czech Republic’s foreign development assistance project, 
historically became the first UNESCO global geopark in 
Central America. 
Geologists worked in the area for several years, mainly 

studying natural hazards. In addition to routine geological mapping, they evaluated volcanic activity, examined and 
identified sites prone to landslides, mudslides, devastating floods and rock falls. 
The canyon, recently renamed Somoto, was gouged out by the Coco River in volcanic rock - ignimbrite. It was declared 
a natural monument by the Government of Nicaragua in 2006 and its worldwide significance was confirmed at the  
209th session of the UNESCO Executive Board in Paris on 29 June-10 July 2020, when the Río Coco Geopark was approved  
as a UNESCO global geopark. The Ministry of the Environment and the Czech Geological Survey played a significant role  
in the establishment of the geopark. 
“I am proud of our team of geologists, who during many years of research produced geological material for the nomination process and 
interpreted local geosites under the leadership of RNDr. Petr Hradecký, thereby contributing significantly to the establishment of the first 
UNESCO global geopark in Central America - the Río Coco Geopark,” said Zdeněk Venera, Director of the Czech Geological Survey. 
The purpose of establishing the geopark is to protect the region’s natural and cultural heritage as well as the social life of 
local communities and to support geotourism.                                                                                               Author: Klára Froňková
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National geoparks map layer 
now available in English
6 August 2020

An English version of the “Interesting Geosites of the Czech 
Republic” map application now offers a national geoparks layer with English descriptions and links to English webpages 
of individual geoparks. The geoparks are depicted using the NCA CR’s (Nature Conservation Agency of the Czech Republic) 
map service, which is supplemented with additional information. The CGS is the only institute providing such  
a comprehensive overview of Czech national geoparks in English.                                                       Author: Markéta Vajskebrová

Publication of the first geological 
map of the northern part of 
James Ross Island in Antarctica 
21 July 2020

The Czech Geological Survey published a 1:25,000 scale 
geological map of the northern part of James Ross Island, 
located east of the northernmost tip of the Antarctic 
Peninsula. This is the first geological map of this area.  
The map’s authors are Czech Geological Survey experts 
Bedřich Mlčoch, Daniel Nývlt and Petr Mixa, who have long 
been involved in the geological mapping of this extensive 
local area. The map was also co-authored by other 
members of the expedition to Antarctica, who took part in 
the mapping. Material for the field work, mainly involving 
Cretaceous sediments, was provided by colleagues from 
the Instituto Antártico Argentino.
The geological mapping was conducted primarily during 
the construction of the Czech Mendel Polar Station of 
Masaryk University. The expeditions in 2005-2010 were 
funded by a research and development programme 
under the Ministry of the Environment (Antarctic Research Programme). Compared with the original project, the geological 
mapping was more detailed and covered the entire deglaciated area of the northern part of James Ross Island. D. Nývlt 
was instrumental in managing to obtain archival aerial photographs of the island from the British Antarctic Survey for the 
compilation of the 1:25,000 scale topographic map.
James Ross Island is located on the Antarctic Peninsula outside the Antarctic Circle. The northern part of the island 
represents the most extensive deglaciated area of Antarctica. Its Upper Cretaceous sediments of Aptian to Campanian age, 
locally very rich in fossils, are covered by massive flows of alkaline basalt of Miocene to Pliocene age, when the extent of 
Antarctic glaciation culminated. Unusual forms of volcanic eruptions, characteristic of subglacial volcanism, occurred in this 
area. Particularly typical are extensive mesetas (surface flows) composed of hyaloclastic foresets, which were deposited in 
an aquatic environment of melted glaciers similar to delta sediments. The upper part consists of lava cover that solidified 
once exposed to air.                                                                                                                                                   Author: Klára Froňková

Principal events in 2020



77

The 2020 World Gold Panning Championship was held in Nový Knín
28 August 2020
In 2020, the world championship passed on from Tankavaara, Finland, the traditional European centre for prospectors, to 
the medieval royal gold-mining town of Nový Knín in Bohemia. The Czech Gold Panning Association and the town of Nový 
Knín evoked their gold mining tradition and, with the support of many partners, organized the 2020 World Gold Panning 
Championship on 17-22 August. The international event took place in the “Oplocenka” sports park above the town with  
the aid of many partners, including the Czech Geological Survey. The competition began with a ceremonial procession  
of participants and continued with three days of elimination rounds for all categories numbering 275 competitors  
from 13 countries. On Saturday, 22 August, between 9 am and 1 pm, the event culminated with the final round and 
announcement of winners. The competition was enlivened with an accompanying musical and thematic programme and 
with excursions for the participants to gold mining, mining and historical centres in the wider surroundings, such as Příbram, 
Písek, Kutná Hora, the mining villages of the Podbrdsko region, and Jílové. Information about the event and results are 
available on the championship’s website. Next year, the flag of the world championship will pass to another historical gold 
mining centre - Dawson City in the Yukon, in Canada.                                                                                     Author: Veronika Štědrá

Cyril Purkyně Medal awarded to 
RNDr. Ing. Vladimír Sattran, CSc.
21 September 2020

On 17 September, the Director of the Czech Geological 
Survey Mgr. Zdeněk Venera, Ph.D., awarded the Cyril Purkyně 
Medal to former long-term employee RNDr. Ing. Vladimír 
Sattran, CSc., who celebrated a significant anniversary in 
October, for his lifelong contributions to the advancement 
of geoscience and our institute. Vladimír Sattran is not only 
a distinguished expert in economic geology, who among 
other things worked for seven years as a UN expert in the 
former Upper Volta/Burkina Faso and who was also the 
first post-November (Velvet Revolution) era director of our 
institute. He left in 1994 to pursue a diplomatic career 

(as ambassador to the Kingdom of Morocco) and, upon his return, he fulfilled his boyhood dream and founded “Café 
Barrande” in Ježková Street, Žižkov, where loyal members and friends have continued to meet and hold discussions for  
18 years. Jan Pašava, Petr Mixa, Petr Rambousek, Anna Vymazalová and Karel Schulmann took part in the award ceremony.  
We congratulate Vladimír on this prestigious award and wish him a lot of health and energy in the years to come. 

Author: Jan Pašava
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49th General Assembly of EuroGeoSurveys Directors
22 October 2020
On 20 October 2020, the 49th General Assembly of 
the directors of European geological surveys in the 
EuroGeoSurveys association was held via a web 
conference, chaired by Zdeněk Venera, Director of the 
Czech Geological Survey and President of EuroGeoSurveys. 
The meeting also included a workshop focused on 
formulating the Strategic Research and Innovation Agenda 
(SRIA) of EuroGeoSurveys and on various aspects of the 
forthcoming coordination and support action “Geological 
Service for Europe“, which is expected to be announced in 
early 2021 during the first round of calls under the Horizon 
Europe Programme.                             Author: Ivana Svojtková

CGS Director’s Awards presented 
to young scientists for 2019 
24 September 2020

On 21 September 2020, in the presence of deputy 
directors at the headquarters of the CGS in Klárov, CGS 
Director Mgr. Zdeněk Venera, Ph.D., announced the results 
of the competition for the CGS Director’s Awards for young 
scientists for important papers published during 2019.  
A total of seven high-quality papers were handed in and 
evaluated by 11 experts. Upon a final review by the CGS 
Director and the deputy director for research, Mgr. Tereza 
Peterková was selected as the winner, receiving a diploma and monetary award of CZK 30,000 for a paper on “Magmatic-
hydrothermal transition of a Mo-W-mineralized granite-pegmatite-greisen system recorded by trace elements in quartz: 
Krupka district, Eastern Krušné hory/Erzgebirge”, which was published in the journal Chemical Geology. She could not attend 
the ceremony in person due to maternity leave. Dr. Stephen Collett, who was awarded a diploma and monetary prize of 
CZK 15,000, took second place for a paper on “Chronological and geochemical constraints on the Pre-Variscan tectonic 
history of the Erzgebirge, Saxothuringian Zone”, which was published in the journal Gondwana Research. Dr. Jakub Roháč, 
who placed third, was honored with a diploma and an amount of CZK 8,000 for a paper on “Revisiting strength concepts 
and correlations with soil index properties: insights from the Dobkovičky landslide in the Czech Republic”, which was 
published in the journal Landslides. We sincerely congratulate the winners and thank all the competitors for submitting 
scientific papers and the expert panel of reviewers as well. We believe that this event will motivate young CGS researchers 
to participate in future CGS Director’s Awards competitions.                                                                                   Author: Jan Pašava
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The Czech Geological Survey launched a project to prepare  
a pilot CO2 storage facility in a carbonate reservoir (CO2-SPICER)
26 November 2020

The Czech Geological Survey launched a Czech-Norwegian project, 
whose primary goal is to prepare a pilot CO

2
 storage facility at an 

exhausted crude oil and natural gas deposit located in Southeast 
Moravia. At the same time, the site will serve as a model for building 
other potential CO

2
 storage facilities in the Czech Republic and  

Europe as well.
Due to government regulations related to the fight against the 
coronavirus epidemic, the project’s initial meeting was held on  
23 November 2020 via a videoconference, which was attended by 
several dozen participants from the five partner organizations involved 
in the project. In addition to presenting the project and all its sub-tasks, 
the conference also introduced the scope of individual workpackages 
and gave the project partners an opportunity to meet one another.
As project leader Vít Hladík from the Czech Geological Survey 
emphasizes, it will be the first CO

2 
storage pilot project in Central 

and Eastern Europe provided that the overall goal proves successful. 
In addition, the CO2-SPICER project will significantly increase the 

technological readiness for geological storage of CO
2
 in the Czech Republic and, at the same time, take a significant 

step towards CCS technology installation in Central Europe.
In addition to the Czech Geological Survey, the project includes four other partners from the research and industry sectors. 
Domestic organizations are represented by MND plc, VSB – Technical University of Ostrava and by the Institute of Geophysics 
of the Czech Academy of Sciences. The Norwegian side is represented by the research institute NORCE. The project is being 
carried out under the KAPPA Programme that supports applied research, experimental development and innovation. The 
programme was announced by the Technology Agency of the Czech Republic and is funded by the Norway Grants. 

Author: Klára Froňková

Railway Administration: 
acknowledgement of CGS work 
8 December 2020

I wish to share with you the appreciative and kind manner with which our work was acknowledged. It involves the “Evaluation 
of proposed alternatives for a new interconnection of the Prague-Dejvice and Prague-Veleslavín railway stations in relation  
to the geological structure of the area of interest, represented by a constructed conceptual 3D geological model”, which  
was prepared this year for the Railway Administration (a state-owned organization) by our colleague Ing. Milan Aue with  
a team comprising RNDr. Petr Budil, Ph.D., Mgr. Stanislav Čech, RNDr. Jan Čurda, M.Sc. Jan Franěk, Ph.D., Mgr. Martin Knížek,  
Ph.D., Ing. Petr Kycl, Prof. Ing. Naďa Rapantová, CSc., and Mgr. Jakub Roháč. The work was valued highly not only by the client 
but also by the council of the municipal district Prague 6. I would like to respectfully thank our employees, who in such  
a superb manner carry out the high-quality work of the CGS, thereby enhancing its renown!                   Author: Zdeněk Venera



GACR (Czech Science Foundation) 
   19-07516S: Cretaceous-Paleogene boundary in the Carpathians – multidisciplinary search  

for local variations in a global cataclysm event 
M. Bubík

   20-10035S: Leading-edge instrumental methods in high resolution global Jurassic-Cretaceous 
boundary correlations

M. Bubík

   18-14575S: Fossil assemblages of the Libeň and Letná formations (Upper Ordovician) – keys  
to understanding the Fezouata and Tafilalt biotas of Morocco 

P. Budil

   19-04682S: Bioaccessibility and environmental interaction of antimony near busy traffic nodes F. Bůzek

   17-10982S: Sea-level change and global carbon cycle in the greenhouse climate: transatlantic 
correlation of Turonian (mid-Cretaceous) sedimentary archives 

S. Čech

   19-17435S: Palaeoclimatologic significance of Palaeozoic red pelagic carbonates: time specific  
facies or products of microbial activity?

J. Frýda

   18-17295S: Climatic and air pollution effects on forest productivity J. Hruška

   1824378S: Petrogenesis of (ultra-)potassic magmas in the European Variscides – implications  
for the development of collisional orogens and crustal growth models 

V. Janoušek

   18-24281S:  Did the West-Gondwana orogens form through inversion of long-lived rift domains? J. Konopásek

   18-27454S: Element transfer in a deep subduction environment: constraints from ultrahigh-pressure 
metamorphic terranes 

J. Kotková

   19-29124X: Evolution and post-emplacement history of carbonatites: Implications for the mobility 
and concentration of critical metals 

T. Magna

   17-06700S: Přídolí Series in the Prague Synform – proposal for chronostratigraphic subdivision Š. Manda

   18-15498S: Calcium and magnesium isotope mass balances in acidified small catchments  
with contrasting lithologies

M. Novák

   20-19471S: GeoMicLink: Microbial imprint in catchment-scale nutrient retention F. Oulehle

   20-14292S: Mercury – an overlooked threat in Czech ecosystems responding  
to global change 

F. Oulehle

   19-27682X: Principal mechanisms of peripheral continental growth during  
the supercontinental cycle 

K. Schulmann

   17-05743S: New spectral insight into the biogeochemistry of small forested catchments V. Strnadová

   17-22207S: The role of inherited continental margin architecture on early Variscan convergence P. Štípská

   19-25035S: Granulite-migmatite domes – insights to Devonian and Carboniferous evolution  
in the Variscan belt 

P. Štípská

   16-17457S: Melting the metagranitoids: an important, but little understood aspect  
of crust evolution 

P. Štípská
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   20-20785J: Search for biological fingerprints and grain alteration patterns in Devonian and 
Carboniferous microbial facies – examples from the Bohemian Massif 

S. Vodrážková

   18-15390S: Experimental and mineralogical study of selected platinum-group chalcogenides and alloys A. Vymazalová

TACR (Technology Agency of the Czech Republic)

   TK01030054: Controlled biological methane production in situ J. Franců

   TITSMPO816: Study of concentrations of Be, Ge, Ga and In in tailing ponds of ash from coal 
combustion in the Czech Republic 

J. Godány

   TITSMPO909: Elaboration of a methodology for regional raw materials strategies J. Godány

   2019TK02010092: Analysis of the geothermal energy potential at medium and great depths 
in the Czech Republic based on available data 

J. Holeček, M. Kloz

   TK02030120: Impact of geosphere evolution on radionuclide transport from a deep repository  
of radioactive waste to the biosphere 

T. Hroch

   SS01010208: Targeted replenishment of groundwater as a tool for reducing drought impacts 
in the Czech Republic 

R. Kadlecová

   TK01030031: Engineered barrier 200C F. Laufek

   SS02030040: Prediction, evaluation and research for understanding national sensitivity  
and impacts of drought and climate change for Czechia

O. Nol

   SS02030031: Air quality Research, Assessment and Monitoring Integrated System M. Novák

   SS02030023: Rock Environment and Natural Resources M. Poňavič

Internal projects funded by the MoE (Ministry of the Environment)  
under the Long-Term Conceptual Development of Research Organizations 
   Dynamics of chromium isotopic composition (δ53Cr) of runoff from a small mafic rock-dominated 

catchment
A. Andronikov

   Preparation and use of LA-ICP-MS for study of trace elements in sulphides of various samples I. Andronikova

   Integration of the CGS and CGS – Geofond ICT infrastructures R. Binko

   Geochemical cycle of cadmium in the long-term monitored catchments of GEOMON  
and its changes in the past two decades 

L. Bohdálková

   Wetlands and their importance in the landscape E. Břízová

   Special studies, research methodology, doctoral studies and theses E. Břízová

   Continuous inventory of CGS samples in Brno M. Bubík

   Impact of global change on Phanerozoic communities: Evolution of selected Cambrian to Devonian 
groups of invertebrates; study of selected Cenozoic fauna (Gastropoda, Amniota) – paleontological 
revision of CGS collections

P. Budil

   Preparation and organization of the CGS Geology Day Z. Bukovská

   Subsurface geoinformation models (GeoCIM) Z. Bukovská
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   Editing of the journal Geological Research in Moravia and Silesia, CGS D. Buriánek

   Regional geological mapping of the Czech Republic at 1:25,000 scale   
D. Buriánek, 
J. Pertoldová

   Integrated terrane boundary analysis of the allochthonous complexes of the Bohemian Massif S. Collet

   Geology of the Bohemian Cretaceous Basin S. Čech

   Regional geological mapping of the Czech Republic at 1:25,000 scale, Železné hory Mts S. Čech

   Assessment services of regional geologists J. Čurda

   The geodynamic significance of ultrabasic-basic rock association in orogens  
(example of the  Bohemian Massif )

P. Deiller

   Decorative and building stones of the Czech Republic – editing of the on-line database  
and use of stone for ornamental and construction purposes

B. Dudíková

   Regional geological mapping of the Czech Republic at 1:25,000 scale, Novohradské hory Mts B. Dudíková

   Editorial plan and promotion plan of the CGS Publishing House P. Fiferna

   Equipping the Bílina 5/2020 well for monitoring microbial methanogenesis beneath a lignite seam J. Franců

   Comparison of the diagenesis of Jurassic, Paleozoic and Tertiary aquifer rocks in a selected area  
on the southeastern slopes of the Bohemian Massif 

J. Franců

   Editing and preparation of the electronic version of the Bulletin of Geosciences J. Frýda

   Study of mechanisms of global crises in the geological past (III): Multidisciplinary study of Silurian 
sediments and of the Homerian stratotype 

J. Frýda

   Editing and printing of the Bulletin of Geosciences J. Frýda

   Petrogenesis, structures and emplacement of post-collision Weinsberg granitoids  
(Moldanubian Batholith)

T. Hájek

   Work in the steering committee of the international research network ENeRG V. Hladík

   Development of methods for isotopic analysis of samples obtained  by micromilling    J. Hora

   Revision of charts of undermined areas and mine workings based on new acquisitions  
of digital map documents as a basis for investigating mining impacts and for consolidating data  
on abandoned exploratory mine workings

A. Horáková

   Formation and evolution of atypical circular depressions in Hodonínská Dúbrava in the context  
of Pleistocene periglacial processes 

J. Hošek

   CGS geologists in Central America P. Hradecký

   Verification of geophysical data sources for the online “Geophysical Measurements“ map application E. Hudečková

   Soil maps 1:50,000 J. Janderková

   Soil maps 1:50,000 – lay-out of digital maps produced by the NCA CR according to the requirements  
for CGS map outputs, supplemented with explanatory notes to maps and printing for the archive 

J. Janderková

   Editing of scientific publications (timesheets) V. Janoušek
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   Targeted replenishment Drought II R. Kadlecová

   Development of 3D geological models and related CGS databases L. Kondrová, J. Franěk

   Implementation of the European INSPIRE Directive in the CGS L. Kondrová

   Study of silver solubility in chalcopyrite in nature and in experiments and characteristics  
of gold mineralization in the mining district of Kongsberg, Norway 

J. Kotková

   Testing of drones for research purposes L. Koucká

   Aluminium fractions in surface waters of European catchments of the International Cooperative 
Programme – Integrated Monitoring 

P. Krám

   Biogeochemistry and ecotoxicology of aquatic and terrestrial systems of the Slavkov Forest Critical 
Zone Observatory 

P. Krám

   Inventory of Slope Instabilities O. Krejčí

   Development and maintenance of the National Geologic Map Database of the Czech Republic Z. Krejčí

   Origin and metamorphic evolution of South Bohemian graphite deposits B. Kříbek

   Karst conduits and groundwater flow in the western part of the Bohemian  
Cretaceous Basin – addition of results from the Review of Groundwater Resources 

I. Kůrková

   Geological supervision of landslide remediation at Dobkovičky (D8) P. Kycl

   Variscan evolution of the MECS micro-plate exemplified by the Maures-Tanneron Massif (SE France): 
A link between the European and North-African Variscan belts? 

J. M. Lardeaux

   Publishing-related evaluation of borehole, geophysical and geochemical data from the Review  
of Groundwater Resources project 

R. Lojka

   Sedimentological and petrological study of the Malinovská skála Sandstone and Pústevny  
Sandstone (Godula Formation) in the Beskydy Mts 

 L. Maceček

   Publication of geological research results obtained during mapping projects in the Main Ethiopian 
Rift in 2015–2020

K. Martínek 

   In situ determination of Hf isotopes in zircon using laser ablation in conjunction with a Neptune 
multicollector ICP-MS 

J. Miková

   Executing tasks of the state geological survey apart from approved projects P. Mixa

   Activities of the CGS Project-Review Board P. Mixa

   Monitoring of small forest catchments of GEOMON F. Oulehle

   Upgrade of the CGS Map Server M. Paleček, V. Pospíšil

   Development of a method for analyzing biomarkers using GC-MS P. Pařízek 

   Activities of  coordinators of the Long-term Concept of Development of the CGS Research  
Organisation (“DKRVO” in Czech)  

J. Pašava

   Toward an isotopically constrained mass balance in catchments variably affected by soil  
nitrogen saturation    

D. Petráš

   Origin and metamorphic evolution of allochthonous units in the eastern French Massif Central    P. Pitra

   Transboundary transport of pollutants from the Polish part of the Upper Silesian Basin  
to the Czech Republic 

E. Přechová
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   Formation and evolution of depressions and lacustrine environments in the Bohemian Paradise  
in the context of late-glacial and Holocene climate change 

T. Radoměřský 

   Volcanic systems V V. Rapprich

   Mineralization of biogenic material in a volcanic environment - case study of wood fossilization  
in alkaline basaltic volcanism of the Ohře Rift 

V. Rapprich

   Administration, maintenance and development of the PMČR50 geo-database related  
to the compilation of new soil maps and their safekeeping, printing and presentation 

J. Sedláček

   Editing of the Geoscience Research Reports journal T. Sidorinová 

   Completion of projects (timesheets recording the technical completion of outputs) D. Skácelová

   Origin and pre-collision geodynamic evolution of crustal units of the Central European part  
of the Variscan orogenic belt 

I. Soejono

   Monograph of the Krkonoše Piedmont Basin and digitization of a 1:75,000 map M. Stárková

   Development of the CGS www information portal R. Svítil

   Phytopaleontological, sedimentological and palynological study of Permo-Carboniferous basins Z. Šimůnek

   Expert support for the National Geoparks Network of the Czech Republic II V. Štědrá

   Nitrogen cycle in mountain peat lands – summary of isotope data M. Štěpánová

   Executing tasks of the state geological survey apart from approved projects – Geofond Division V. Štrupl

   Nannofossils of the Tethyan and Boreal development of the Upper Cretaceous in the Czech Republic L. Švábenická

   Regional geological mapping of the Czech Republic at 1:25,000 scale, Bohemian Paradise II L. Švábenická

   Homerian – palaeontological, sedimentological and geochemical study of the stratotype Z. Tasáryová

   Geological conditions in the discharge area of a hydrogeological structure of natural curative  
sources in the vicinity of Skalka near Prostějov 

P. Tomanová Petrová

   Regional geological mapping of the Czech Republic at 1:25,000 scale, Central Moravia P. Tomanová Petrová

   Inventory, protection and popularization of geosites of the Czech Republic M. Vajskebrová

   Selected Mesozoic and Cenozoic taphocenoses II: stratigraphy, palaeoecology, taxonomy  
and palaeobiogeography 

R. Vodrážka

   Microfacies analysis and fossil communities of selected intervals of the Prague Basin S. Vodrážková

   Geology of the Křivoklátsko Protected Landscape Area T. Vorel

   Regional geological mapping of the Czech Republic at 1:25,000 scale, Brdy area T. Vorel

   Regional geological mapping of the Czech Republic at 1:25,000 scale, Pošumaví region V. Žáček

   Printing of geological and applied maps V. Žáček
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MoE-funded projects for tasks of the state geological survey 
   Current negative impacts and processes in the Moravian Karst Protected Landscape Area – 

spreading of slag contamination in Rudice
V. Baldík

   RANAP, 2020 – Influence of anthropogenic inhomogeneities on the distribution of Rn and H values 
in the rock environment and update of the radon index map at www.geology.cz 

I. Barnet

   Advisory and expert services provided for the Department of Geology of MoE (including landslides 
for the Operational Programme Environment, map updates, assessments and opinions),  
NP321 (gas leakage measurement), etc.

J. Čurda

   CGS archives – retransfer of documented samples from old boreholes to the standard storage  
system of the CGS Geofond Division 

A. Donát

   Database of plugged boreholes and boreholes with potential gas leakage in the North JVSČM section J. Franců

   Monitoring of hydrogeological boreholes in 2017–2020 (related to the Review of Groundwater 
Resources of the Czech Republic from the Operational Programme Environment 2007), including  
a general evaluation for 2017–2020

J. Grundloch

   Halenkovice – plugging of 2 wells after monitoring (termination of GP Halenkovice TNT) A. Havlín

   Hydrogeological conditions near the Račice rowing venue and the influence of sand and gravel 
mining on the hydrogeological and hydrological parameters of the rock environment in its vicinity

P. Hrazdíra

   Revision of the unpublished reports collection stored at the Brno office and inclusion  
in the Geofond archive system 

M. Hrdlovicsová

   Digitization of the collections of the Geophysical Archive at the Geofond office in Brno E. Hudečková

   Update of soil maps at 1:50,000 scale J. Janderková

   Updating of geofactors - Slope Instability Inventory at www.geology.cz O. Krejčí

   RANAP (radon) – Radiometric anomalies and research from ČSUP data R. Kujal

   Mineral deposit information system (LIS) –  inventories of ore deposits and exploration areas  
from the Department of Geology archive, including written records, 2020 (gold) 

J. Mojžíš

   Groundwater in crystalline rocks J. Novotná

   Transfer of borehole logs from the archived reports of the FZ and P collections into the GDO  
and GEO systems 

Z. Petáková

   Determination of prognostic resources of moldavite (category Q) in South Bohemian basins T. Peterková

   Mineral Commodity Summaries of the Czech Republic and Changes in Reserves of Reserved  
Mineral Deposits 

J. Starý

   Processing and evaluating final reports from the mineral deposit collection (FZ) at the Kutná Hora 
office for investigating mining impacts 

J. Šanderová

   Processing and evaluating map documents stored in the national archives of the Czech Republic  
as a basis for investigating mining impacts – 2020 phase (display modifications, filters)

J. Šanderová

   Review of mitigated mining impacts and secured abandoned exploratory mine workings according 
to Czech Mining Authority Regulation No. 52/1997 Coll., on requirements for ensuring safety and 
occupational health and operational safety during the decommissioning  of major mine workings

P. Šír

   First-hand investigation of reported mining impacts and abandoned mine waste sites V. Štrupl

   ASGI information subsystem – external browser, 2020 V. Štrupl

   Geological map of the Brdy Protected Landscape Area – mapping at 1:25,000 scale, thematic maps, 
2020 phase, Jince map sheet 12-344

T. Vorel
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Projects for the MoE and other ministries
   Evaluating the current status and prospects for the use of construction minerals in the Czech Republic 

with emphasis on dimension stone, and sand and gravel (Ministry of Industry and Trade – MIT) 
J. Godány

   National centre for impacts – fulfilling the Czech Republic’s commitment to the international  
agreement on long-distance transport of  contaminants (MoE , water protection department)

J. Hruška

   Management of a network monitoring the status of ecosystems with regard to air pollution (MoE) J. Hruška

   Turów (MoE, water protection department) R. Kadlecová

   QK1810186: Improving soil structure stability and infiltration through agricultural practices,  
cooperation with the Crop Research Institute (Ministry of Agriculture (MoA) – “Země” Programme)

M. Koubová

   FV30153: Development of an inventory and monitoring system for geotechnical risk management, 
cooperation with Czech Technical University, DATASYS, STRIX Chomutov plc (MIT – Trio Programme)

P. Kycl

   Institutional support for long-term conceptual development of the research organization based  
on its achieved results (MoE)

J. Pašava

   Subsidence detection using PSI: a study for the Turów open pit mine and its wide surroundings (MoE) V. Strnadová 

   ET-2020-077-RO-31140: Geological and hydrogeological map compilation on a 1:1,000,000 scale 
for the entire territory of Ethiopia (Ministry of Foreign Affairs (MFA) – Czech Development Agency – 
foreign development cooperation)

K. Verner

   ET-2019-019-RO-43040: Ensuring sustainable land management in selected areas of Ethiopia based 
on geoscience mapping (MFA – Czech Development Agency – foreign development cooperation)

K. Verner

Horizon 2020 – EC Framework Programme for Research and Innovation 

   GeoERA Information Platform Project (GIP-P) D. Čápová

   HotLime –  Mapping and Assessment of Geothermal Plays in Deep Carbonate Rocks – Cross-domain  
Implications and Impacts

J. Franců

   3DGEO-EU 3D geomodeling for Europe J. Franěk

   Hydrogeological processes and geological settings over Europe controlling dissolved geogenic  
and anthropogenic elements in groundwater of relevance to human health and the status of  
dependent ecosystems

J. Grundloch

   Possibilities of land-based CO
2
 storage in Europe V. Hladík

   GeoConnect3de: Cross-border, cross-thematic multiscale framework for combining geological 
models and data for resource appraisal and policy support

V. Hladík

   COST Geothermal DHC: New geothermal sources for carbon-free heating grids V. Hladík

   MUSE – Managing Urban Shallow geothermal Energy J. Holeček

   Resources of groundwater, harmonized at cross-border and pan-European scale E. Kryštofová

   International Network of Raw Materials Training Centres (INTERMIN) D. Mašek

   Mineral Intelligence for Europe T. Peterková

   820852: Forecasting and Assessing Europe’s Strategic Raw Materials Needs P. Rambousek

   EuroGEOSS Showcases: Applications Powered by Europe V. Strnadová
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Other projects co-funded by foreign entities 
   CZ.02.1.01/0.0/0.0/16_013/0001800: Distributed system of observational and field measurements 

of geophysical fields,  CzechGeo/EPOS-Sci (Operational Programme Research, Development and 
Education – OPRDE) 

D. Čápová

   CZ.11.4.120/0.0/0.0/16_026/0001087: GECON – Geology Cooperation Network  
(INTERREG: Czech Republic – Poland) 

P. Fiferna

   TravelEX – Underground resources travelling exhibition (EIT RawMaterials – European Institute  
of Innovation and Technology)

P. Fiferna

   27717/2018-2: Crustal and upper mantle structures derived from the analysis of seismic anisotropy 
and gravity data in Mongolia (Ministry of Education, Youth and Sports (MEYS) and EU, Research 
Mobility Programme through international R&D cooperation)

A. Guy

   TO01000112 CO2-SPICER – CO
2
 Storage Pilot in a Carbonate Reservoir (EEA and Norway Grants) V. Hladík 

   CZ.02.1.01/0.0/0.0/16_013/0001792: Upgrade of the RINGEN research infrastructure (OPRDE) J. Holeček

   16_013/0001782-01: Research on key ecosystem interactions of soil and water in the SoWa  
research infrastructure (OPRDE)

J. Hruška

   Building partnership and knowledge base towards sustainable use of the undergound  
in cities (Norway Grants – Bilateral Fund under the Environment, Ecosystems and Climate  
Change Programme) 

J. Jelének

   100283037: Cross-border cooperation for the development of railway transport Saxony – Czech 
Republic (INTERREG: Cooperation Programme Free State of Saxony – Czech  Republic 2014–2020)

P. Kycl

   ResiBil – Water resources balance in the eastern part of the Czech-Saxon border area and assess-
ment of their sustainable use  (INTERREG: Cooperation Programme Free State of Saxony – Czech  
Republic 2014–2020)

Š. Mrázová

   2017/26/M /ST10/00646: Paleogeographic maps of the Permian land basins of Central Europe 
(PL – National Science Centre, Programme Harmony) 

Z. Šimůnek

   CZ.02.2.69/0.0/0.0/18_053/0017379: International mobility of CGS researchers (OPRDE) A. Velímková
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 Web
Czech Geological Survey website > www.geology.cz /extranet-eng/

State Geological Survey > www.geology.cz/extranet-eng/sgs

Science and Research > www.geology.cz/extranet-eng/science

Services > www.geology.cz/extranet-eng/services

Maps > www.geology.cz/extranet-eng/maps

Publishing activity > www.geology.cz/extranet-eng/publications

Promotion > www.geology.cz/extranet-eng/geology-for-all 

About us > www.geology.cz/extranet-eng/about-us

 Thematic portals
Slope Instabilities > www.geology.cz/svahovenestability

World of Geology – portal dedicated to the geosphere > www.svet-geologie.cz

 Journals
Bulletin of Geosciences > www.geology.cz/bulletin

Journal of Geological Sciences > www.geology.cz/sbornik

Special Papers > www.geology.cz/spec-papers

Geoscience Research Reports > www.geology.cz/zpravy/en

 Web applications
Guidepost to applications > http://applications.geology.cz

Photoarchive > fotoarchiv.geology.cz

Map server > maps.geology.cz

Geological Encyclopedia > www.geology.cz/encyklopedie

Virtual Museum > http://muzeum.geology.cz/?l=e

Geological Localities > lokality.geology.cz/d.pl?item=1&l=e

Interesting Geosites > https://mapy.geology.cz/geosites

Decorative Stones > dekoracni-kameny.geology.cz/index_eng.pl

Dictionary of Geology E-C and C-E > http://www.geology.cz/aplikace/encyklopedie/gslov.pl?l=e

 Other web presentations
Online obchod > obchod.geology.cz

The CGS channel on YouTube > www.youtube.com/geology.cz

Geology Olympiad > www.geologicka-olympiada.cz

Facebook – World of Geology > www.facebook.com/svetgeologie

Information Portal
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