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Mission
•	 Geological mapping and regional research within  

the territory of the Czech Republic
•	 Basic and applied research in geological hazards,  

mineral resources, rock environments and  
environmental protection

•	 Administration of the State Geological Survey in 
accordance with Act No. 62/1988 Coll. (on geological work)

•	 Gathering, compilation and interpretation of data  
on the geological composition, mineral resources  
and geohazards on the territory 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 the 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.

The Czech Geological Survey is the 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 resort research institute  
of the Ministry of the Environment responsible for providing 
the state geological survey in the Czech Republic. It is the only 
institution with the mission to systematically investigate  
the geological composition of the whole territory of the 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, geological hazards 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 environments and their protection
•	 Mineral resources and the environmental impact of mining
•	 Geological hazards, prevention and mitigation  

of their impact
•	 Geoinformation management and delivery

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

Czech Geological Survey

Management

From the left: Vít Štrupl – Head of the Geofond Division, Dana Čápová – Deputy Director for Informatics, Oldřich Krejčí – Director  
of the Brno Branch, Zdeněk Venera – Director of the Czech Geological Survey, Jan Pašava – Deputy Director for Research and Head  
of the Geochemical Division and Central Laboratories, Petr Mixa – Deputy Director for Geology, Zdeněk Cilc – Deputy Director for Economics.



Director’s  
introduction
In 2014, the Czech Geological Survey celebrated, in full strength, 
the 95th anniversary of establishment of the State Geological 
Institute of the Czechoslovak Republic. The Survey received  
a new impetus thanks to successful fusion with the CGS – 
Geofond that had taken place in 2012, thus creating a reunited 
state geological survey of the Czech Republic and also thanks  
to the revived support of its parent organization – the Ministry  
of the Environment. Nevertheless, our long history cannot warrant 
by itself our stability or professional expertise. To maintain these 
values inherent to our Survey requires from us a never ceasing 
effort. We recognise our responsibility for a long-lasting and 
excellent reputation of the CGS and its status of well-established 
institution serving the Czech Republic. 

The year 2014 meant also for us the achievement of outstanding 
economic results, which are not only due to our parent 
organization, but also to the income derived from the projects 
carried out by the CGS. We were able to overcome critical 
situation in managing the project Review of Groundwater 

Resources. We are determined to drive this unique and strategic 
project of prime-importance to a successful finish and thus 
provide key data for a sustainable groundwater extraction. We 
were able to win four new research projects, financed by the 
Czech Science Foundation, in a very competitive environment 
in the field of geosciences, to be added to the ten current ones. 
The Technology Agency of the Czech Republic finances our 
projects focused on:
1. Research of safety barriers for CO2 storage. 
2. Conditions for harnessing geothermal energy. 
3. Research and hazard assessment of slope instabilities along 
the planned transportation corridors. 
 
We appreciate the exceptionally valuable support we succeeded 
to obtain for the research in mineral resources. This subject has 
been neglected for almost a quarter of a century and we are 
happy to see it financed now by the Technology Agency of  
the Czech Republic in the form of the Competence Centre  
for Efficient and Environment-friendly Raw Material Extraction.  
The Centre is led by the Faculty of Mining and Geology, Technical 

University of Ostrava, with the CGS largely participating in its 
activities. We have acquired another project from the Norwegian 
Funds REPP-CO2 focused on testing pilot CO2 repository  
in suitable geological structures of the Czech Republic. 
In 2014, the researchers of the CGS published 115 professional 
articles in international journals with an impact factor, thus 
contributing to high ranking of the CGS in comparison with 
other scientific institutions of the Czech Republic (the 23rd place 
out of 545 evaluated institutions and the first place among the 
institutions supervised by the Ministry of the Environment).  
In addition, we participated in the International Development 
Cooperation programmes financed by the Czech Development 
Agency. The geological mapping at 1:50,000 scale in Western 
Mongolia focused on evaluation of the economic potential of 
selected areas. Improving the quality of university education 
dealing with geohazards is the objective of a project we run in 
Ethiopia at present. The third project is implemented in Georgia 
and its aim is to assess the landslide proneness in rugged terrains 
of the Great Caucasus using the examples of endangered 
villages, of international roads and of power lines in the Dusheti 
municipality. 

It is clear that the personnel of the CGS are the key element 
for all its successes. Not only the top scientists and experts of 
international renown, but also those who form logistic teams and 
participate in running the daily business of our institution. As well 
as the staff members who produce this remarkably representative 
annual report, in particular its editor Mr. Petr Maděra and
its graphic designer Ms. Eva Šedinová. 
In conclusion, I would like to express my warmest thanks to 
all those who do their well-qualified work and exhibit a great 
commitment, thus largely contributing to the prosperity and 
prestige of the Czech Geological Survey. 

Zdeněk Venera
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Geological mapping
Geological mapping is one of the main activities of the  
Czech Geological Survey since its formation. In 2014,  
thanks to the new methods, procedures related to documentation 
and processing of geological samples were improved. All the 
acquired data including information about the thin section 
material and chemical analyses are stored in a uniform geological 
database substantial for the geological and thematic map 
production. The map sheets and accompanying explanatory 
booklets are compiled on the basis of a unified legend, which 
enables an easy link up with adjoining sheets. 

Geological maps at 1:25,000 scale
The detailed geological maps of the Czech Republic at a scale 
of 1:25,000 represent an important, but not the only item of 

outputs related to the geological mapping programme. The 
graphic part consists of an independent geological map with 
a legend, supplemented by graphic artwork placed outside 
the map collar. The map with supplements is accompanied 
by explanatory text with geology chapter describing in 
detail the rock types mentioned in the legend. There are 
also special chapters dedicated to the individual geoscience 
topics. The geological map is accompanied by thematic maps, 
in particular maps of mineral resources and environmental 
geofactors. Bedrock maps, tectonic maps or other maps were 
compiled for some areas. Thus, a gradual completion of the 
national geological map database by detailed data on the 
rock environment gets underway and a database of the open 
geologic server www.geology.cz is created in the course of  
the survey.

Jaroslava Pertoldová
Project leader for geological mapping 
of the Czech Republic 1:25,000

Geological maps provide comprehensive 
information on the geological structure of the 
territory of the Czech Republic. They are used 
in environmental protection, assessment of 
geohazards including the impacts of floods, mineral 
deposit exploration, evaluation of groundwater 
resources and strategic or land-use planning.

Geological and thematic maps

A preview of the geological map of the Czech Republic 
at 1:25,000 scale, sheet Veverská Bítýška.
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Areas subject to mapping
Five new areas were surveyed in 2014: the Železné hory National 
Geopark, the Novohradské hory Mts, the Šumava piedmont area, 
the Bohemian Paradise and Central Moravia. Pending final maps 
and reports were planned for the following areas: the Krkonoše 
National Park, the Šumava Protected Landscape Area, the Brno 
region and the Moravian Karst Protected Area, the Doupovské 
hory Mts, the Křivoklát Protected Landscape Area and the Central 
Moldanubian Pluton. In addition to the geological maps and 
explanatory booklets, also thematic maps were planned as outputs. 
The completed set of map sheets Veverská Bítýška, Podmokly or 
Vlachovo Březí may serve as an example. 

Contribution to territorial development  
and landscape ecosystem 
The environmental geofactor maps at 1:25,000 scale are an integral 
part of the newly completed geological map set at the same scale. 
Environmental issues are dealt with in a special chapter of the 
explanatory booklet dedicated to the information on the quality 
of the rock and soil environment and they target in particular the 
local and national administration. The above-mentioned map and 
the accompanying chapter in the explanatory booklet summarize 
data gathered by field survey (for instance the magnitude of slope 
instabilities) coupled by the results of laboratory analyses of soil 
and water. In addition to the inorganic pollutant analyses, selected 
areas, in particular those in the vicinity of large conurbations are 
subject to soil sample analyses focusing on polycyclic aromatic 
hydrocarbons (PAH), polychlorinated biphenyls (PCB) and organo-
chlorinated pesticides (OCP). These data serve then for demarcating 
hazardous areas with respect to bedrock geochemistry, extent of 
anthropogenic contaminations and conflicts of interest. On top 
of that, areas deserving protection with respect to geology and 
landscape ecosystem are designated there. The new geological maps 
also provide data for assessing potential of rock environment for CO2 
storage.  The 1:25,000 geological maps provide baseline information 
for the creation of an integrated map system and database 
applications, for instance the database of important geologic 
localities, slope instabilities, decorative stones or radon risk maps. 

Follow up research and results presentation
The results of studies of inner structure of the Moldanubian 
batholith have been published and the Czech Geological Survey 
has siginificantly participated in preparing a comprehensive 
publication about the geodynamic development and magmatism 
in topical “mission areas” of the Bohemian Massif. Three 1:25,000 
geological maps with explanatory booklets from Labe River valley 
were printed towards the end of 2014. The manuscript of  
the chapters on geology of the book Nature and Landscape  

of the Doupovské hory Mts was successfully completed. The book 
is the result of cooperation of the CGS, Karlovy Vary Museum and 
the AOPK. 

Upgraded accuracy of geological unit boundaries thanks 
to new mapping is obvious even from the geological chart 
diagram in the explantory text (the Podmokly sheet).
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Lilian Švábenická
Head of the Department  
of Sedimentary Formations

The main lines of interest of the regional geological 
research in the Czech Geological Survey have been 
traditionally focused on the mainstream subjects 
based on geotectonics, petrology, geochronology, 
sedimentology and basin analysis, on lithostratigraphy 
and biostratigraphy, volcanology and correlation of 
the most significant geologic processes and sudden 
changes in the history of the Earth. Another group 
of applied research activities dealt with studies of 
transformations in the rheological and mechanical 
properties of rock units in loading modes during the 
changes in the surrounding environment and with  
3D modelling. It particularly tackles the current 
problems related to efficient use of the abandoned 
mining sites or the deep repositories preparation. 
Considerable progress has been lately reached 
in the study of geological structure thanks to 
the information drawn from the field, synthetic 
interpretation of the field and laboratory data and 
thanks to the “NÁVRAT (RETURN)” centre specializing 
in the expansion of geochronological methods. 

Jaroslava Pertoldová
Head of the Department of Regional 
Geology of Crystalline Complexes

Regional geological research

Basaltic lava megablock in a debris 
avalanche deposit in an earth cut  
of the R6-Motorway.

Visualization of faults occurring within the granodiorite and 
Slapy-type tonalite bodies. Violet – all surficial faults, yellow – 
WNW-ESE trending, abrupt fault system within adit level. 
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Metamorphic rocks
The year 2014 saw the beginning of geological mapping in several 
areas, among which two have a direct practical use: new geological 
data will enhance the knowledge of the natural environment in  
the vicinity of Dukovany and Temelín nuclear power stations 
according to the European standards. The 1:25,000 specialist 
geological map of the Temelín nuclear power plant’s surroundings 
has been completed. Zircon assemblages from the Chinese Altay, 
Mongolian Altay and European Variscan orogen were U-Pb-dated 
in cooperation with the universities in China and California. The 
cooperation with the University of Nice in the Ar-Ar method 
application has been successfully terminated in the form of two 
published papers. Study of the petrological and geochronological 
implications of the genesis of the Běstviny granulite, skarn 
parageneses of the Bohemian Massif and of the pre-collisional 
evolution of the southwest margin of the Congo craton in the Kaoko 
belt area has been completed. The results of long-term studies of the 
recently generated minerals and of pyro-metamorphosed rocks were 
evaluated in the monograph Coal and Peat Fires – A Global Perspective. 
In total, 13 map sheets of the Czech Republic at a scale of 1:25,000 
have been completed, 86 scientific outputs in the form of professional 
papers, 6 books and 11 book chapters have been published. 

Igneous rocks
In 2014, a detailed petrological, microstructural and geochemical 
analysis of the Mokrsko tonalite was conducted in order 
to investigate the thermal loading of rocks with respect to 
underground thermal energy storage in igneous rocks. Also a study 
of geopolymers was carried out. Investigation of the gold deposit 
at Mokrsko has been completed. Another phase of structural 
analysis of granitic bodies of the Teplá-Barrandian unit, of the Brno 
Massif and of the Moldanubicum took place. The Re-Os dating of 
molybdenites from mineralizations associated with plutonic rocks 
of the Central Bohemian complex and the Žulová and Moldanubian 
plutons continued. Study on the emplacement of the Melechov 
pluton and on the intrusive granitic rocks at the margin of the South 
Bohemian granulite complex has been published. Anisotropy of 
magnetic susceptibility was studied in the plutons of the Bohemian 
Massif and in the igneous rocks of the Vosges Mts. The results of  
3D modelling of geological setting in the vicinity of the geothermal 
Litoměřice borehole and the database prepared for the Review of 

Groundwater Resources project enabled setting up a 3D model of 
geological structure of the Bohemian Cretaceous Basin. The in situ 
40Ar/39Ar dating method was introduced in cooperation with the 

universities in Geneva and Johannesburg for studies of the lower 
crust flow mechanism.     

Sedimentary formations and volcanic rocks
A revision of lithostratigraphic units in the Sub-Silesian nappe was 
carried out in the flysch sediments of the Western Carpathians. 
This will not only provide more accurate data on the genesis and 
chronostratigraphic range of the individual formations but also 
enable their easier correlation within the central European region. 
This shed a new light on the Frýdek Formation known for the 
finds of cephalopod Baculites vertebralis Lamarck, described by F. 
Hochstetter in 1852. The retreat of the typical Tethyan nannoflora and 
the occurrence of boreal species indicate that this depositional area, 
lying in the Upper Cretaceous on the northwestern margin of the 
Tethys, witnessed from the Upper Campanian to Lower Maastrichtian 
a marked cooling of the climate. This fact will largely influence future 
palaeogeographic reconstructions of the Carpathian terrane.  
The changes in the organic sediments on the late Glacial/Holocene  
boundary (age 15–10 thousand years) were studied by pollen 
analysis and radiocarbon dating and were related to the altitude, 
climate and character of the area. Attention was paid to Krušné 
hory Mts, which after Šumava Mts rank as the second richest 
area as to peat bog complexes occurrence and therefore as an 
important water reservoir. They are also known for their mining 
and ore dressing history. In areas where archaeological find sites or 
written documents are absent, palynology (see photo) correlated 

with radiocarbon dating, 210Pb isotope dating and geochemical 
analyses can provide a more accurate information not only on 
human impact on the Krušné hory Mts vegetation, but also can 
inform about historic mining and ore dressing. 
An integral part of the regional research is documenting line 
constructions and finding out whether they have been damaged 
by geodynamic processes and then the casuistry (case-based 
reasoning) and suggestion for their remedying. A road-cut in the 
recently built R6-Motorway near Lubenec in western Bohemia 
has exposed debris-avalanche deposits documenting a dramatic 
collapse of a block of the Doupovské hory Mts volcano of Oligocene 
age. The D8-Highway body at Dobkovičky was damaged by a large-
scale landslide. Its detachment edge originated on the boundary 
between Cretaceous mudstones and Palaeogene volcaniclastic 
rocks. A Neogene tephrite sill was found in the footwall of the 
Palaeogene basanite lavas. The mudstones contained nannofossils 
with the species Lucianorhabdus cayeuxii, Prediscosphaera cf. grandis 

and Staurolithites imbricatus indicating uppermost Coniacian age 
with possible overlap into the Santonian and therefore, they may be 
the youngest sediments in the Bohemian Cretaceous Basin. 

Geological exhibition in the Práchovna quarry at Kutná Hora 
was opened in 2014; the quarry itself represents an  
alpine-type mineralogical locality with anatose and brookite 
and showcases transgression of Cretaceous sediments over 
a highly contorted crystalline basement.   

Centaurea cyanus L. 
(bluebottle). Pollen 
grain indicates 
medieval age for the 
sediment. Krušné hory 
Mts, Kovářská  
peat bog.
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In 2014, the team of scientists studying global changes in the 
history of Earth consisted of 12 researchers, 4 Ph.D. students 
and one technical assistant with the total work capacity of  
9 full-time jobs per year. The team members are as follows:  
Eva Břízová, Petr Budil, Pavel Čáp, Jana Drábková,  
Lenka Ferrová, Jiří Frýda, Jiří Kříž, Richard Lojka, Štěpán Manda, 
Daniel Nývlt, Marika Polechová, Zbyněk Šimůnek, Alena Tichá, 
Petra Tonarová, Radek Vodrážka, Stanislava Vodrážková,  
and Zuzana Tasáryová.  

International activities 
Every year, the team members participate in scientific activities 
of several IGCP projects. Some of them are active in several sub-
commissions of the International Commission on Stratigraphy 
(International Union of Geological Sciences) as members or 
corresponding members. 

Teaching activities 
Members of the scientific team participate in teaching  
at several universities and supervise graduands and  
Ph.D. students. 

The study of global changes during 
the geological history is focused 
mainly on global events (“bioevents”) 
that markedly influenced the 
evolution of the overall biodiversity  
of marine or terrestrial ecosystems. 
Using palaeontological, 
sedimentological and geochemical 
methods, the team of scientists from 
the CGS analyses the changes in 
selected abiotic characteristics  
of the palaeoenvironment  
(for instance changes of sea water 
temperature or the carbon cycle in 
marine ecosystem) and parameters 
describing the evolution of 
palaeodiversity before, during and 
after global crises. Palaeodiversity 
evolution analysis therefore comprises 
time-consuming taxonomical and 
palaeobiogeographical research.

Global changes in the past

Jiří Frýda
Coordinator of the strategic plan  
for research into global changes
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Scientific community service 
Jiří Frýda and Štěpán Manda, members of our team, lead the 
international scientific journal Bulletin of Geosciences. This 
journal with an IF = 1.515 is currently the 16th most important 
international journal in the field of palaeontology and top-ranking 
geosciences journal in the Czech Republic.

Publications 
In 2014, members of the scientific team studying global changes 
in the history of Earth published 31 peer-reviewed papers in 
journals with an IF, which are more than a quarter of all scientific 
publications with an IF published by the CGS staff in 2014.

Overview of main results 
 A review of Silurian carcinosomatid eurypterids of the 

Prague Basin (Budil & Manda 2014) has been published.

 First evidence of dalmanitid trilobites in the oldest early 
Devonian sediments of Bohemia (Budil et al. 2014)  
has been presented.

 Results of a study on Palaeozoic volcanism of the Prague 
Basin have been published (Elbra et al. 2014).

 A study on the behaviour of Ordovician harpetid trilobites 
has been published (Fatka et al. 2014a).

 A revision of bradoriid arthropods from the Cambrian of 
Jince Formation (Fatka et al. 2014b) has been published.

 First evidence for the Homerian carbon isotope excursion 
from Gondwana has been presented (Frýda & Frýdová 
2014).

 First record of the Sheinwoodian carbon isotope excursion 
from western peri-Gondwana has been presented (Frýda  
et al. 2014).

 A chemostratigraphical study on the Llandovery sediments of 
the Prague Basin has been published (Frýda & Štorch 2014).

 A study on the sea level changes on the Devonian–
Carboniferous boundary in Belgium and France has been 
published (Kumpan et al. 2014a). 

 A study on the sea level changes on the Devonian–
Carboniferous boundary from the Carnic Alps has been 
published (Kumpan et al. 2014b).

 A palaeoecological study on the Lower Devonian 
assemblages of Morocco has been published (Frey  
et al. 2014).

 A study of palaeoenvironmental changes on the Devonian–
Carboniferous boundary from China has been published 
(Suttner et al. 2014).

 Chemostratigraphic analysis of Silurian sediments of Wales 
has been published (Loydell et al. 2014).

 A study on the lycopsid genus Omphalophloios from 
the Carboniferous of Bohemia has been published (Bek  
et al. 2014).

 Palaeofloristic analysis of the associations from the 
Carboniferous of Bohemia has been published  
(Opluštil et al. 2014).

 New sphenophyllous plants from the Carboniferous  
of Bohemia have been published (Libertín et al. 2014).

 A new study on the ontogenesis of Cambrian trilobites has 
been published (Laibl et al. 2014).

 A study on the evolution of Silurian faunal communities of 
the Prague Basin has been published (Manda & Frýda 2014).

 Colour patterns on the Silurian cephalopod shells have 
been described (Manda & Turek 2014).

 A revision of the genus Ribeiria from the Ordovician of 
Bohemia has been published (Polechová 2014).

 The Ireviken biotic crisis of the polychaetes fauna has been 
analysed (Tonarová et al. 2014).

 A taphonomic study of Homerian sediments of Bohemia 
has been published (Hughes et al. 2014).

 A new graptolite zonation of the Prague Basin has been 
suggested (Štorch et al. 2014).

 A revision of stratigraphy of the Ludfordian of the Prague 
Basin has been published (Slavík et al. 2014). 

 New results of the study on the palaeoposition of Perunica 
in the Silurian have been published (Tasáryová et al. 2014).

 Third find of the mineral slawsonite in the world has been 
described (Tasáryová et al. 2014). 

 The oldest tree-like angiosperm plants in the Antarctica 
have been described (Sakala & Vodrážka 2014).

 A new species of hexactinellid sponge from the Devonian 
of Spain has been described (Nose et al. 2014).

 A revision of a holopodid crinoid of the genus Cyathidium 
has been published (Žítt et al. 2014).

 A sedimentologic study from the Antarctica has been 
published (Nehyba & Nývlt 2014).

 A palaeoclimate study from the Antarctica has been 
published (Nehyba & Nývlt 2014).

 Climate changes in the Holocene of Bohemia have been 
analysed (Nývlt et al. 2014).
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Biogeochemical modelling
In 2014 monitoring of small forest catchments of the GEOMON 
network and of glacial lakes in the Šumava Mts continued with 
the aim of examining the impacts of global change on terrestrial 
and aqueous ecosystems. A simulation of future discharge until 
the end of the 21st century was carried out on eight selected 
catchments using the Brook90 model. Also in 2014, exploration of 
soils in the GEOMON catchments started, aiming to quantify the 
nutrient reserves.
The development of chemical composition of soil and surface 
waters and soils until late 21st century was simulated by the 
MAGIC model on the Lysina catchment, encompassing different 
sources of organic carbon. 
Experimental activities were under way at the Načetín research 
area (project EU FP7 SLAvONIC; www.geology.cz/slavonic) in order 
to understand the changes of carbon and nitrogen cycles under 

Martin Novák
Head of the Department of Environmental 
Geochemistry and Biogeochemistry

Long-term monitoring is the basis for the 
assessment of landscape vulnerability by human 
activity. It enables a better understanding  
of the current water regime and biogeochemical 
cycles. Evaluation of climate change and related 
potential impacts on water balance represent key 
research subjects. Changes in water availability  
and extreme hydrological events, such as drought 
or floods, may influence both the human society 
and ecosystems. 

Landscape vulnerability analysis

A fog-sampling 
instrument for 
the isotopic 
study of nitrogen 
deposition. 
A Czech Science 
Foundation 
project. Březník, 
Šumava Mts 
(photo by  
E. Přechová).
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changing chemical soil composition (acidification, eutrophication). 
The main objective of the modelling is prediction of ecosystem 
responses to changing conditions (climate, deposition, land use). 

N2O emissions from wetlands       
Nitrogen monoxide (N2O) is, along with carbon dioxide (CO2) 
and methane (CH4), one of the principal greenhouse gases. Its 
emissions from waterlogged soils into the atmosphere are ever 
higher and can contribute to climate warming. To fingerprint the 
sources and sinks of N2O we used spatial changes in the ratio of 
stable nitrogen isotope (15N/14N) abundance in peat bogs. We 
analysed N2O isotopic composition in the pore waters of Šumava 
and Orlické hory Mts peat bogs. The high atmospheric deposition 
of reactive nitrogen forms that lasted more than half a century 
may have resulted in high N2O emissions. Surprisingly, the N2O 
emissions were negligible and the bogs even scavenged N2O from 
the atmosphere. A relatively high amount of N2O was generated 
by denitrification in the anoxic substrate, but this greenhouse 
gas was then reduced to harmless molecular nitrogen (N2) during 
upward diffusion.   

Critical loads of nitrogen in forest biotopes  
of the Czech Republic
Phytocenological investigations were used for upgrading 
our knowledge of critical nitrogen loads for selected forest 
ecosystem types on the territory of the Czech Republic. 
Occurrence of selected oligotrophic and nitrophilous species 
of surface vegetation was compared with the atmospheric 
nitrogen deposition. The evaluated oligotrophic species include 
for instance Vaccinium myrtillus, among the nitrophilous species 
of surface vegetation Impatiens parviflora can be named. While 
occurrence of nitrophilous species in forest vegetation increases 
with atmospheric nitrogen deposition, oligotrophic species 
become less common. Soil N also contributes to the increase of 
nitrophilous species abundance in forested areas. 

Non-traditional isotopes
In 2009, a multiple collector inductively coupled plasma-mass 
spectrometer (MC-ICP-MS) was installed in the laboratories of 
the Czech Geological Survey. We developed methods for the 
determination of Li, Mg, Cd, Cr, Cu, Zn isotope ratios. Isotope data 
have been used in many projects by the Technology Agency of 
the Czech Republic and the Czech Science Foundation. A joint 
project with the Health Care Institute in Ostrava has been carried 
out in 2014–2015. Its objective was to define the proportions of 
various sources of air pollution in aerosols in the Moravian-Silesian 
region.  

Radon risk
Research activities focused on monitoring of vertical radon 
distribution at rock boundaries reflected by a contrasting radon 
index. It was found that the boundary could be detected in 
70% cases out of the 45 measured sections in different rock 
environments both by vertical changes in radon volume activity 
and by the accompanying measurement of the input dose. Within 
the framework of the Radon Program of the Czech Republic for 
the 2010–2019 period, map-based information booklets were 
issued for local administrative bodies and civil engineering offices 
of the Central Bohemian and Karlovy Vary regions (225 sheets in 
total). 

Register of Slope Failures
Systematic updating of the Register of Slope Failures of the Czech 
Republic (RSN CR) continued in 2014. The Register is accessible 
to professionals and the general public at: http://www.geology.cz/

svahovenestability (in Czech only). In 2014, the Czech Geological 
Survey supplied advisory and expert services to government 
bodies that provide financial assistance from the 115 270 program 
of the Ministry of the Environment (MoE) Remedy of damages after 

natural disasters and the subprogram 115 272 (MoE) Floods 2013. 
Examples are the restoration of the Jordán pond at Tábor, or rock 
massif stabilization at Jenišovice near Jablonec nad Nisou.  

Environmental mapping
Environmental mapping is an integral part of the regional 
geological survey. It involves mapping of environmental geofactors, 
soil geochemistry, engineering-geologic setting and exodynamic 
phenomena. Individual outputs and maps of selected areas 
on scales 1:25,000 and 1:10,000, compiled on the basis of field 
reconnaissance and laboratory studies, provide inside knowledge 
of landscape vulnerability. In 2014, a survey of the Doupovské hory 
Mts, the Čistá-Jesenice Massif and the Křivoklát area was completed 
and new work has started in the Železné hory Mts. 

A trial pit in Uhlířská catchment in the Jizerské hory  
Mts Protected Area (photo by T. Chuman).
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Review of Groundwater Resources
The objective of the Review of Groundwater Resources project is 
a re-appraisal of groundwater resources covering approximately 
one third of the Czech Republic’s territory. 
Geophysical measurements were conducted on selected localities 
in 2014. Their results helped precise the extent of hydrogeological 
structures important for water supply. A near-surface aquifer, 
amply used for local water supply, has been defined. 
In the Bohemian Cretaceous Basin, research was concentrated 
on the study of chemical composition of the groundwater. In 
the sampled boreholes, a re-appraisal well logging was carried 
out. Subsequently, the groundwater treatability for water supply 
purposes was determined and a proposal for optimisation of 

Lenka Rukavičková
Coordinator for the strategic plan 
for research in hydrogeology

Research and evaluation of state 
of groundwater resources
Cleaning of the exploration well 4523-43 
Snědovice, which will monitor the C aquifer 
in the Bohemian Cretaceous Basin (Review of 
Groundwater Resources project). 

The research programme targeted evaluation of 
groundwater resources in areas of the Czech Republic 
that are prolific in water supply. The occurrence 
of nitrogenous substances in the groundwater of 
Quaternary aquifers was studied. Applied hydrogeology 
research focused on the problems with hazardous waste 
disposal and energy storage in the rock environment. 
Further activities in the field of groundwater studies 
involved hydrogeological mapping and development  
of the field measurement devices.   

A model of aquifers of Quaternary sediments of the lower 
course of Jizera River.

alluvial plain

active river bed
dejection cone

flood-plain terrace (lower level)

flood-plain terrace (higher level)
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sampling procedures in monitoring wells of the Czech  
Hydro-Meteorological Institute (ČHMÚ) was submitted. 
Water samples from surface water streams on 70 water-gauging 
sections were collected in hydrologically significant areas in 
Bohemia and Moravia. Repeated determinations of stable oxygen 
and hydrogen isotope ratios were carried out in the surface water 
samples. These isotopes enable to define the proportion of the 
subsurface and surface waters in the discharge. 
Ninety-four hydrogeological monitoring wells were drilled during 
the drilling season of 2014. Water table oscillation and chemical 
composition of the groundwater are being monitored in the 
aquifers reached by those wells. At the same time, 15 exploration 
geological core holes were drilled. Those core holes have verified 
the position and thickness of aquifers in the basin structures. 
All those acquired data provided the background for setting-up 
hydrogeological conceptual models for the Bohemian Cretaceous 
Basin, the Třeboň Basin, for the Quaternary Labe River fluvial 
deposits, the Morava-Dyje River junction, for the Odra River fluvial 
sediments and the Tertiary deposits of the Kuřim Basin. Data 
evaluation and description of the properties and dynamics of the 
nature system were an integral part of those activities.

Hydrogeological mapping
Hydrogeological mapping at a scale of 1:25,000 was carried out in 
selected areas of the Czech Republic. This mapping has provided 
a new insight into the accumulation, the regime and quality of 
groundwater and their relation to the rock environment. The 
background data gathered from the hydrogeological research 
are utilized in the environmental site assessment. In 2014, 
Methodological instructions for the 1:25,000 scale hydrogeological 

map production of the Czech Republic were completed. 

Groundwater protection in Quaternary aquifers
In cooperation with the Crop Research Institute research activities 
have continued on project Innovation of farming systems in the 

Quaternary depositional setting, their control and application in the 

water resource management zones. The project’s objective is to 
gather background data for identifying causes and sources of 
an increase in nitrate concentration in the groundwater and to 
propose measurements for reducing nitrogen export from the 
agricultural areas. 
In a study area situated south of Benátky nad Jizerou,  
12 hydrogeological monitoring wells were drilled and a set of 
lysimeters were installed. Sampling of the soil and subsurface 
water has indicated that the groundwater reached by wells in 
the near-surface zone of Cretaceous rocks exhibits a high nitrate 
content around 100 mg.l–1 and more. This contrasts with the 
previous data, which did not indicate higher nitrate contents in 
this environment.

Influencing groundwater regime by thermal 
experiments
During implementation of projects focusing on the potential of 
underground thermal energy storage and on radioactive waste, 
studies were conducted to identify the influence of thermal 
heat source and the bentonite seal barrier on natural flow and 
on chemical composition of the groundwater. The monitoring 
work involved regular sampling of groundwater from wells and 
from seepages to the underground laboratory and gauging the 
magnitude of those seepages.   
Influence of the thermal experiment on the groundwater 
regime has been clearly identified. The changes in the intensity 
of fractures opening (permeability value) during the heating 
of the rock depended on the orientation of the fractures to 
the the face of the experimental adit in the underground 
laboratory. Chemical composition of the groundwater was 
influenced in particular by the presence of the geopolymer 
sealing the heater. 

Applied research in the Czech Geological Survey also involved 
development of specific equipment for field measurement. In 
2014, the Industrial Property Office of the Czech Republic granted 
patents for two instruments on the development of which staff 
members of the CGS participated. Another field of study was 
the measurement of intensity of seepage into the underground 
workings. New equipment has been granted a utility model 
certificate and patenting procedures are underway. 

Accurate location of a well by means 
of the GNSS tool Topcon GRS-1.

Field measurement of physical and chemical 
groundwater parameters.
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Upgrading the knowledge of mineral resource 
potential of the Czech Republic
The project Competence Centre for Effective and Ecological Mining  

of Mineral Resources – CEEMIR is supported by the Technology 
Agency of the Czech Republic and is part of a consortium led  
by the Technical University Ostrava, Faculty of Mining and Geology.  
It focuses on the so-called critical European mineral resources and 
in 2014, as an example, the area of Krušné hory Mts and its vicinity 
were studied. A background study accompanied by a specialist 
certified map has marked out economically viable deposits of 
critical raw materials. The highest category has reached the deposits 
with economically recoverable reserves of tungsten and fluorite; 
the second category was ascribed to inferred recoverable reserves 
of niobium ores. The lowest category represents the other ranked 
sources of the EU critical raw materials. Among the national critical 
raw material deposits in the Krušné hory Mts area, inferred sources 

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

In 2014, investigation of the mineral resources 
in the Czech Republic followed up on the still 
running projects from previous year. These 
are focused on upgrading the knowledge of 
national raw material potential, in particular in 
the field of the critical and energy resources. 
Within the framework of competences of the 
state geological survey, a variety of activities 
were continually carried out on territory of the 
Czech Republic related to gathering, processing 
and providing data on mineral resources, their 
protection and utilization. Attention was also 
paid to the mineralogical and geochemical 
assessment of mineral resources and evaluation 
of the impact of mining on the environment and 
to the history of mining. 
Exploration geologists worked in a number 
of European research projects, participated in 
the studies of the mineral potential of several 
developing countries and of mining impacts on 
the environment. 

Mineral resources

Extraction on the non-reserved aggregate deposit 
Chotěšov near Vrbičany (photo by J. Godány).
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of lithium and kaolin have been marked out. In addition, further 
inferred sources of rubidium and caesium have been assessed. 
A detailed geochemical and mineralogical evaluation of the Cínovec 
coal district was started in order to set up a spatial geological model 
of mineralization as a follow up to the activities carried out from the 
1960s to the 1990s. 
The project entitled Technical and economical inspection of natural 

construction aggregate quarries in the Czech Republic was completed 
in 2014. In total, 113 catalogue sheets were prepared providing 
on-site information about the products, their certificates, data on 
special testing of alkalinity reaction, on abrasion tests and up-to-date 
information from field reconnaissance. The catalogue is available to 
the public on the website http://www.rsd.cz/doc/Technicke-predpisy/

katalog-pasportizace-lomu-prirodniho-kameniva-cr.

Production of mineral resources maps 
The compilation and production of mineral deposits maps and 
maps of enviromental geofactors of the Czech Republic at the 
1:25,000 scale are also part of our research activities. In 2014, the 
following maps sheets were completed: Podmokly, Vlachovo Březí 
and Veverská Bítýška. 

Mineralogical and geochemical research of 
mineral deposits
The project entitled Five-element formation in the Bohemian Krušné 

hory Mts – mineralogy, geochemistry of economic minerals and 

ore-forming processes was completed. It focused on the study of 
paragenetic associations and on geochemical and mineralogical 
investigation of the single mineral phases. Its second phase 
concentrated on the localities Vejprty and Přísečnice. These 
localities have a special status among the individual deposits of 
five-element formation on the Czech side of Krušné hory Mts. 
New data indicate an older sulphidic stage that has not been 
proved in the Jáchymov ore district. The important role of minerals 
fluorite and baryte as a nonmetalliferous gangue, the occurrence 
of tennantite indicating the existence of an Ag-sulphidic 
mineralization stage, minimal representation of the arsenide 
Bi-subformation and minimal proportion of Co arsenides, the 

Fe content in the sphalerite reaching 10% and constant indium 
content have been found.   

The ArchaeoMontan project
The Czech-Saxon ArchaeoMontan project involved an extensive 
mineralogical and geochemical investigation of scorias from 
different archaeologically dated localities. The results have shown 
that the considerably vast iron ore mining in the Přísečnice 
area was coupled by silver- and copper-ore extraction on at 
least two newly discovered localities. The results also suggest 
a spatial penetration of the individual historical extraction stages 
and indicate the Krušné hory Mts metallurgy having played an 
important role in the Middle Ages. 
The exploration of extensive subsurface areas left after medieval 
silver mining in Dippold is walde and in Niederpöbel in Saxony and 
the discovery of an extensive medieval settlement on the Kremsiger 
find site near Přísečnice belong to the most important contributions 
of the first phase of the project. The project highlighted the need for 
close links between the archaeological and geological research. Its 
results were presented in two conferences in Dippoldiswalde (2012) 
and in Kadaň (2013) along with two upscale conference bulletins 
(ArchaeoMontan 2012 and 2013).          

Describing and sampling of well log Cs-1 in the Archive of 
Material Documentation in Chotěboř (photo by P. Rambousek).

The ArchaeoMontan project: investigation of an open cut 
mine (photo by V. Šrejn).    
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International cooperation  
and activities overseas
Further phases of the European resource-efficient initiative 
were implemented by our experts cooperating on the FP7 
Minerals4EU fund-based project, in the consortium led by the 
Geological Survey of Finland (GTK). The CGS began to work on 
the compilation of a European Minerals Yearbook, and prepared 
a metadata catalogue of the uniform information system. It 
elaborated a forecast study focused on mining waste utilization. 
The CGS is also participating in a two-years project ProSUM, in the 
consortium led by the WEE.  Objective of the project is the study 
of utilization of secondary mineral resources, including the mining 
waste. The environmental impacts of ore mining and processing 
were studied under the terms of a project funded by Czech 
Science Foundation in Namibia. The research of the potentially 
hazardous elements and study of isotopic composition of lead in 
the annual rings of trees has enabled to reconstruct the influence 
of emissions from the Tsumeb smelter on the environment within 
the past fifty years. At present, the main problem of ore smelting 
in Tsumeb is the high arsenic emissions into the atmosphere. 
The Czech Geological Survey is the leader of the UNESCO-IGCP-
SIDA 594 project named Environmental impacts of mining in Africa. 
The project results were presented at several lectures in the 
international workshop held in May 2014 in Prague. More than  

60 scientists and students from various African countries, from 
Europe and the USA took part in this workshop. 

Providing the state geological survey
The department of mineral resources participated in compiling 
a number of expert reports serving as a basis for decision-making 
or for land-use planning according to the Geological Law No. 
62/1988 Coll., with all amendments. The most important among 
those reports were the expert studies concerning “Delimiting 
the mining area Cínovec I and the following mining activity at 
Cínovec-setting pit deposit”, or concerning the conflict of interest 
for “Prior agreement to the proposed mining area Čeperka-
Podůlšany” or the conflict of interest in the Chornice quarry site. 
A specialist study was prepared for the Department of Geology of 
the Ministry of the Environment, entitled “Microscopical asbestos 
fibres leaking into the atmosphere during extraction  
and treatment of stones in quarries”. 
To support the work of the state geological survey, the study 
ordered by the Ministry of the Environment and the Czech Mining 
Office continued under the name “Specification of the registry 
and the state-of-the-art of usage of non-reserved minerals in the 
Czech Republic in relation to the statement on statistical mining, 
technical and operational information from the Hor (MPO) 1-01 
in order to update the Mineral Information System (SurIS)”. In 

Mineral resources

Participants of the international UNESCO project Environmental impacts of mining in Africa on a field trip in the decontamination 
station of Diamo Co. at Stráž pod Ralskem (photo by B. Kříbek).
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2014, passportization of upgraded data on land-use decisions and 
mining permits was carried out and updated mine charts were 
digitized for the Ústí nad Labem Region, Karlovy Vary Region, 
Pilsen Region, Vysočina Region, South Moravian Region, Zlín 
Region and Moravian-Silesian Region. The new inside knowledge 
is necessary for upgrading the mineral resources information 
system, in particular for land-use planning-related documents at 
all levels. 
Staff members of the Mineral Resources Department participated 
in the safekeeping of the old mine workings and abandoned 
exploration sites in the areas covered by the Liberec, South 
Bohemia, Vysočina and Pilsen regions.    

The national mineral resources policy and 
communication with the professional public 
In 2014, a round-table meeting was hosted by the Ministry 
of Industry and Trade of the Czech Republic with a view of 
updating the state raw material policy. The following subjects 
were discussed: “New perspective commodities for high-tech 
industry and their position in the raw material policy of the Czech 
Republic”, “Possibilities of the building industry development in 
relation to the reserves of construction materials”, “Role of the state 
geological survey in relation to the mineral resources”, “Challenges 
for the Czech exploration and mining companies overseas”, and 
“Role of nonmetalliferous raw materials in the Czech economy”. 
The discussions and suggestions were used in the proposals for 
updating the raw material policy of the Czech Republic.
At meetings of mining companies representatives held by the 
Mining Union in the spring and autumn 2014, lectures concentrated 

on the regional raw material policy and land-use planning. It also 
dealt with the registration of extraction of non-reserved minerals, 
with the importance of inspection of natural aggregates for the 
Road and Motorway Directorate, as well as with the geology and 
mineralogy of potential occurrences of asbestos in aggregates or 
the possibility for Czech institutions to engage in the European 
H2020 research programme. The presentations are available on 
http://www.tezebni-unie.cz/index.php/akce-tu/setkani-tezaru.
Among the numerous professional papers on the subject 
of mineral resources we will mention a publication of the 
Independent Energy Commission edited by Prof. V. Pačes and 
Ing. J. Drábková, Perspectives of the Czech energy policy, in which 
coal mining was dealt with by Ing. J. Godány.       

Audit of an old mine – Adit No. 2 near Velenice (photo by P. Rambousek).
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Mine Workings Impacts Database
According to the Mining Act, the designation old mine working 
refers to an abandoned underground mine whose original 
operator or its legal successor do not exist or are unknown. The 
abandoned open pits left after reserved minerals extraction 
also belong to that category. The mine working impacts are 
most frequently indicated at surface by grounds, collapsed soil 

or as simple open adits and shafts. In case of finding such mine 
impacts, the Mining Act imposes an obligation to report these 
phenomena, to register them and to solve them. The CGS has an 
exclusive status in this agenda because provides their registration, 
supplies an initial field investigation and carries out regular 
inspections of their security. During the site assessment the expert 
teams make photographs, locate and describe the phenomenon. 

Vít Štrupl
Head and Deputy Director  
of Geofond Division

Mine workings and mining waste

Under the authority of the Ministry of the 
Environment, the Czech Geological Survey 
maintains the Mine Workings Impacts 
Database and the Inventory of Hazardous 
Waste Facilities. These activities are based 
on the Mining Act and on the Mining Waste 
Treatment Act.   

Concrete-made remnant of a shaft building 
above the abandoned shaft of the Otto mine 
at Přebuz, Sokolov District.



Page 17

www.geology.cz/extranet-eng/sgs/mine-workings

These data are utilised for technical expert reporting to the 
Ministry of the Environment. In 2014, more than 2000 old mining 
sites were visited and documented. Another outstanding source 
of information are published and unpublished reports, various 
map editions and other databases of the CGS Information 
System. They encompass, for instance, the abandoned mine 
lands database, keeping records on mining-influence areas and 
deep underground mines (as of December 31, 2014, it contained 
data on 5,618 sites), a comprehensive inventory of underground 
mines open to surface (as of December 31, 2014, it contained 
data on 26,563 sites and 23,526 digital photographs) and a mining 
map database that contained data on 13,184 maps and their 
scanning photos as of December 31, 2014. The Mine Workings 
Impacts Database consists of single reported cases accompanied 
by all related documentation. The information compiled in this 
inventory is stored in the Mine Workings Impacts Database. 
By December 31, 2014, the Mine Workings Impacts Database 
contained 2,715 case reports for 2,741 sites in total. Information 
on current condition and location of the reported old mine 

workings are permanently accessible for the public through map 
applications on the CGS website.   

Inventory of Hazardous Waste Facilities 
The environmental impacts caused by mining are still observable 
in the landscape as spoil heaps, tailing ponds, dumps and 
abandoned placers. In some cases, they have become significant 
land-forming factors marked by the occurrence of unique flora 
and fauna; on the other hand, they may represent secondarily 
utilized mineral resources or act as a serious hazard for the 
environment or human health. The tailings and waste remaining 
after mining and processing of ores contain a wide spectrum 
of toxic elements which, when released through weathering 
processes, contaminate the surrounding soil and the surface and 
ground waters. In many waste facility sites, there are unstable 
slopes and local landslides can occur here. In 2001, the Czech 
Geological Survey established a database of dumps, expanding 
and upgrading it gradually by new data. The Act on Mining 
Waste Treatment that came into force in 2009 stipulates creation 
of a complex inventory of mining disposal sites in the Czech 
Republic. In view of the Operational Programme the Environment, 
the CGS has prepared the project Identification and classification 

of closed and abandoned mining waste facilities posing serious 

environmental or health hazards, which was implemented between 
2009 and 2012. Its output was also a new Inventory of Waste 
Facilities that became a part of the CGS Information System.  
As of the 31st December 2014, it contains 7,066 objects and it is 
updated on a daily basis. Detailed data including location are 
open to the public in the form of a map application available on 
the CGS websites.  
The evaluation of the samples taken on 300 selected localities 
enabled  to incorporate 11 sites into Inventory of Hazardous Waste 
Facilities. The Inventory was launched on the 1st May 2012 as an 
independent public web application and it exists in Czech and 
English versions. In addition to giving details of the exact location, 
it also provides essential information on the type and ranking of 
risk for each site.

The uncovered southern slope of main shaft (tin ores) at Přebuz, Sokolov District.      

A close-up of a mining map showing the position 
of mining works. Přebuz, Sokolov District, unknown 
author, 1945, CGS – Geofond Kutná Hora.
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Energy storage in the rock environment
Underground experiments are successfully being run in situ in 
the Josef Gallery near Mokrsko in granitic rocks.
In 2014 the research focused on a detailed analysis of 
influence of cyclical thermal load on the rock environment 
and the related monitoring of thermodynamic, geotechnical, 
hydrogeological and biological parameters of the rock 
environment. Multidisciplinary spatial data are visualized with 
the aid of a specialized software developed by the CGS.  
For the heat-conduction related underground applications, 
a heat-conductive geo-polymere resin was developed in the 
course of the project.     

Attention is also paid to examining other rock types applicable 
in future operation of thermal energy reservoirs. A research 
methodology for exploration and prospecting of geological 
structures suitable for energy storage was developed and peer-
reviewed. Moreover, a functional model of a thermal storage 
container with 0.5 m3 in volume was set up and presented to 
stakeholders.   
Thanks to a MOBILITY project, supported by the Ministry  
of Education, Youth and Sports, cooperation with the Austrian 
Geological Survey was started, targeting the utilization  
of underground caverns for seasonal thermal energy 
storage.

Vít Hladík
Research coordinator – Environmental  
and Geo-Energy Technologies

Research on environmental  
and geo-energetic technologies 

Drilling works in the final phase of an in situ experiment 
in the Josef Gallery at Mokrsko. Overdrilling and 
removal of stress sensors enabled determining the 
zero stress status of tensometric instruments installed 
in the rock massif during the experiment.    

In 2014, the CGS research on  
environmental and geo-energy 
technologies focused on energy  
storage in the rock environment,  
radioactive waste repositories,  
geothermal energy and geological  
storage of CO2.   
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Radioactive waste disposal
In 2014, work continued on the project titled Alternative method of 

geological repository of spent nuclear fuel. It involved assessment of 
geological risks of the planned deep repository of spent nuclear 
fuel in a mine at a depth of 500 m, bearing in mind its safety within 
a time span lasting from 100 thousand to 1 million years. The 
main identified risk is the decrease of the repository depth due 
to the uplift of the Bohemian Massif, its prograding erosion, deep 
overfreezing in the future glacial periods, its possible inundation 
by a glacial lake and fracturing of the overburden caused by 
freezing and melting of the permafrost. A vertical repository at 
a depth of 3 to 5 kilometres in large-diameter boreholes appears 
to be an interesting alternative.  
Moreover, the CGS continued cooperating on a project focused 
on experimenting with the stability of bentonite in situ, in granitic 
rocks at temperatures up to 95 °C, and its interaction with the 
surrounding rock environment and groundwater. The project is 
located in the Josef Gallery at Mokrsko. Its primary purpose is to 
develop procedures applicable in construction of future deep 
radioactive waste repositories.    

Towards the end of 2014, work started on creation of 3D structural 
and geological models of seven candidate localities suggested by 
the SÚRAO authority for a deep radioactive waste disposal on the 
territory of the Czech Republic. 

Geothermal energy
As a follow up to the Geotermie 2013 project, which laid 
foundations for a systematic research of geothermal energy in 
the CGS, the project titled Methodology of setting safety conditions 

in utilizing the thermal energy of the Earth´s crust was gained in 
2014, in cooperation with Isatech Ltd. The core part of the project 
focuses on elaborating a certified methodology describing the 

principles and conditions of utilization of geothermal sources and  
manner of their exploration, assessment and exploitation. Analysis 
of the geothermal potential of the territory of the Czech Republic 
represents an important part of the work, including observations 
on possible impacts that can negatively influence the utilization 
potential of the geothermal source.
Research in the field of geothermal energy is closely associated 
with the research priority theme “The complex regional and deep-
structure research of the lithosphere”, as is documented by the 
case of the deep geothermal borehole PVGT LT-1 near Litoměřice. 
Before the drilling started, the CGS constructed a 3D geological 
model of the crystalline bedrock based on the evaluation of older 
boreholes and of geophysical exploration methods. 

Geological storage of carbon dioxide and CCS 
technology
In 2014, the CGS continued its cooperation with ÚJV Řež on the 
project Development and optimization of methodologies for research 

on safety barriers for CO2 storage as one of the key ways of decreasing 

the GHG content in the atmosphere. The project investigates 
potential CO2 leakage pathways from the storage sites. Particular 
attention was paid to the influence of CO2 on the sealing caprock, 
well casing and cement, and related interactions under reservoir 
P-T conditions. The semiquantitative X-ray diffraction phase 
analysis was used for testing of rocks and cement and their 
interactions with CO2. X-ray-fluorescence analysis was used for 
testing and evaluation of the interactions of CO2 with the steel 
casing. 
Project results were presented at international scientific events 
and applied in education of university students. The CGS and ÚJV 
Řež jointly hosted the 3rd scientific seminar “Capture and storage  
of CO2 in the conditions of the Czech Republic” held in Řež  
on 27th November 2014. 

Dialogue on transition to low-carbon future and 
international networking
In 2014, the CGS went on participating in the European 
R&Dialogue project aimed at stirring up and organizing a dialogue 
between research and development organizations on one 
side and civil society organizations on the other. The topic of 
the dialogue is the transition to low-carbon society, including 
development of renewable energy resources, CO2 capture and 
storage and other low-carbon technologies.  
Active participation in international research networks is 
an important feature of research activities in the field of 
environmental and geo-energy technologies. The CGS is an 
active member of several such networks (ENeRG, CO2GeoNet, 
EuroGeoSurveys – Geo-Energy Expert Group), which facilitates 
exchange of up-to-date information and experience, as well as 
integration into research consortia aiming for preparation of new 
international projects.  

Projected depths of spent-fuel deposition. Blue dashed 
line indicates average depth of fast groundwater 
circulation. Red line indicates depth of the first ever-built 
repository Onkalo in Finland. Deposition zone in deep 
boreholes at 3000 m to 5000 m depths is highlighted;  
borehole sealing is marked schematically below and 
above the waste canisters (reproduced from Sandia 
Report SAND2011-6749, 2011). 
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Expert advice activity of regional geologists and regional 
specialists on mineral resources geology and hydrogeology linked 
with consultancy report preparation covers the whole territory 
of the Czech Republic. Their work is based on a consistently 
regional principle. This implies subdivision of the whole territory 
into variously defined regions for which pertinent regional 
geologist or specialist is responsible. Their work is controlled 
by the corresponding internal methodical instructions that 
define the operational areas for the fundamental, documentary, 
organizational, consulting and other duties. 
In 2014, in response to the official inquiries from the national 
government or local government bodies, our regional geologists 
or specialists prepared expert assessment reports mostly on 
the hazardous geofactors, conflict of interest solution, land-use 
planning, documentation, land-use arrangements, impacts of 
construction and technology on the environment, management 

of construction sites, eliminating of old ecological burdens, 
minerals mining, draft proposals for nature conservation etc. 
The systematic acquisition, collection, storage and professional 
processing and ensuing supply of data on the geologic setting 
of the national territory, on the protection and use of natural 
resources and of groundwater, has served as a basis for subsequent 
political, economic, judicial and ecologic decision-making. This was 
used by the national administration bodies for instance in land-
use planning procedures, environmental protection, remediation 
of old ecological burdens, in remedying slope instability effects, 
landscape and natural resources protection or for establishing the 
principles of ecologic instability evaluation of the area.             
The increasing number of assignments fulfilled in 2014 has 
asked for substantial changes in organization of the Regional 
Geological Administration team. Therefore the Director of the 
Czech Geological Survey issued an internal document establishing 

Jan Čurda
Head of Regional 
Geological Administration

Regional Geological Administration

The Czech Geological Survey (CGS) exercises 
the duty of state geological survey on a daily 
basis according to the requirements of the 
§ 17 of Act No. 62/1988 Coll., on geological 
work. This function is methodically organized 
within the CGS by the Regional Geological 
Administration. 
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the function of Secretary and increasing the number of deputies 
of the Regional Geological Administration leader to two. This 
newly constituted unit consisting of four members parallels 
the management of project 350000 Geological composition as 

a factor determining land-use and development of the territory of 

the CR. In 2014, in accordance with the EN ISO 9001 National 
Standard (1999), this unit, while still implementing the duties of 
state geological survey, carried out in total 681 service-related 
tasks for governmental and local administration bodies, law-
courts, academia, NGOs, non-profit organizations and other 
contracting agencies. Partial teams of specialists were also set up 
from a total of 38 regional geologists, 14 regional specialists in 
mineral deposits and 6 specialists in hydrogeology cooperating, if 
necessary, with 3 to 5 specialists in engineering geology working 
across the whole territory of the Czech Republic. In order to lead 
this heterogeneous team efficiently, it was necessary to update 
Director’s Directive No. 2/2004 by several new amendments. 
Starting 2014, all written documents and graphic outputs were 
filed in digital form on the intranet in accordance with the 
Documents and Discard Regulations of the CGS. Maximal effort 
to improve communication with the contractors via data boxes 
throughout the year 2014, while taking advantage of digital 
signature, largely improved the efficiency of expediting all types 
of outputs. In 2014, all routine work system of the Regional 
Geological Administration was done on the on-line basis via the 
Internet portal of the Czech Geological Survey. This implied close 
cooperation with specialists from the Division of Informatics and 
the system was being continuously harmonized and upgraded.
In 2014, a considerable work volume, in particular that 
of engineering geologists of the CGS, was dedicated to 
implementation of the tasks resulting from the Czech Government 
Resolution No. 640 from 14th August 2013 dealing with the 
emergency situation caused by a landslide that had buried the 
half-built D8-Highway at Dobkovičky village. In line with the Czech 
Government Resolution No. 330 from 5th May 2014, the CGS was 
entrusted with on-site professional supervision of all exploratory, 
monitoring and remediation work concerning the landslide. 
The task will be executed by an interdisciplinary working group, 

which shall monitor the work progress, proper decision-making 
and coordination of the exploratory, monitoring and remediation 
activities. The constituted special working committees shall 
deal with the arising problems on-site. In 2014, particularly the 
preparatory exploration and project work schemes related to 
the first phase were reviewed. The first phase will be followed by 
unloading of the upper part of the landslide and by setting up of 
a drainage system. This will enable drafting technical stabilization 
measures in landslide’s middle part and to carry out subsequent 
unloading of the accumulated slumped material on the highway 
body proper.        

The members of the CGS staff also take advantage of landslide’s 
uniqueness for educating a younger generation of engineering 
geologists, since part of their professional activities is also 
supervising graduate theses dealing with some aspects and 
causes of the landslide.
        

Drilling research of the landslide in D8-Highway took 
place under the CGS supervision in April and May 2015. 

Collection of disturbed samples from drill core within the 
frame of a thesis supervised by the CGS. 
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Geological Information System
The Geological Information System (GeoIS) was designed by 
the CGS to be compatible with the national and international 
directives (JISŽP, INSPIRE). The core of the GeoIS is the Central Data 

Storage (CDS), which contains more than 50 thematic databases 
(http://www.geology.cz/geodata) and which stores graphical 
data (maps, geologic cross sections, etc.), as well as descriptive 
data (code lists, results of analyses, archival data, etc.). The GeoIS 
contains a wide variety of large thematic subsystems: geological 
maps – the National Geological Map Database (NGMD), geohazards 
– the subsystem mainly relating to landslide areas and radon risk, 
mineral resources – Mineral Information System (SurIS), mining 
waste – an inventory of hazardous waste facilities; subsystem 
for geologically documented objects (boreholes, test pits, etc.), 
for hydrogeology, geophysics etc. In 2014, consolidation of the 
information system, its harmonization and conceptual upgrade of 

Zuzana Krejčí
Head of the Department  
of Information Systems

Collection of data created within 
activities of the Czech Geological 
Survey, their administration and their 
supply are the key factors influencing 
the function of the state geological 
survey in the Czech Republic. Building 
of the geological information system is 
essential for providing information for 
the national administrative bodies and 
for the research and other professional 
activities of the CGS. The concept of 
the system is compatible with the 
Czech and EU legislation governing 
access to information. The use of 
international standards safeguards 
interoperability of data sources and 
integration into the national and 
European spatial data infrastructure, 
which is currently being formed. 

Geological Information System

Surface water chemistry – map application giving an overview 
of the surface water chemistry in years 2007–2010. Comparison 
with the situation in the period of 1984–1996 is displayed for 
selected elements.
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the technological basis were the essential activities related  
to this topic. 
The CGS Metainformation System (see micka.geology.cz) serves 
as a core information basis on CGS data sources and is fully 
compatible with the INSPIRE implementing rules. It contains 
standardized information on datasets, map services and web 
applications and serves as a source of current information both for 
the national (geoportal.gov.cz) and European INSPIRE geoportal, 
and for generating the list of services and applications on the CGS 
information portal. In 2014, the metadata catologue was linked 
to LDAP ČGS (centralized user authentification service) and to the 
central CGS personnel database. The metadata profile for data 
source description (for instance creation of a code list with key 
words for the Mineral Resources theme) was further extended 
and the record validation systems were updated according to the 
INSPIRE requirements. 

INSPIRE and the interoperability of geodata    
The INSPIRE Directive issued by the European Commission 
(EC) and the European Council have tasked the Czech 
Geological Survey with providing current information on data 
(metadata) and publishing data referring to geology, soils, 
mineral resources, energy sources and geohazards. The CGS 
staff are actively engaged in implementation of the INSPIRE 
requirements in the Czech Republic as members of the 
technical working groups KOVIN, and take part in testing of 
and commenting on the proposed documents (for instance 
commenting on the “Strategy for INSPIRE implementation in 
the CR”, which will be submitted to approval of the Minister 
of the Environment in the first quarter of 2015). A draft 
proposal for data harmonization and publication was prepared 
for the Mineral Resources theme, which the CGS has been 
implementing within the European Minerals4EU project. Work 
on the comparison of structure and content of the CGS and 
INSPIRE code lists for the Geology subject has started. 

Development of the technology  
and content of data sources     
In 2014, one of the priorities was the consolidation of the 
existing data sources of databases of the old and large mine 
workings including further supporting and auxiliary databases, 
the upgrade and unification of data models and creation of 
application layer for data maintenance and administration. 
Foundation of the operational geodatabase is built on the Oracle 
technology; the presentation database is associated with the 
PostgreSQL technology. Data structures were specifically fitted 
for rapid information visualization via a map server and for 
the need of newly arising applications. The processing of the 
SurIS, NGMD databases and information to the reflex seismic 
profiles for the years 1972–1983 were carried out in 2014. The 
consolidation of non-structured data, which entails setting up 
of a central file repository for securing the system of files with 
mining and geoscientific maps, thematic photo-documentation 
and further digital documents, was important as well. It was of 
prime-importance to enhance the implementation of a new 
concept of technical infrastructure for the development of map 

applications (particularly conversion of the existing services and 
applications to a new version of ArcGIS server and operational 
adjustments of the user application interface). 
Part of the data sources development were the scripts, which pull 
data, for instance, from Oracle to PostgreSQL (including a structure 
change of the individual tables), from the geodatabase to Oracle 
(changes recorded in the Esri desktop applications are then, for 
instance, transferred to the reference point database). 

Geographical Information System (GIS)
GIS has been further used by the whole organization as a useful 
tool to process, utilize and access spatial data. The Enterprise 
License Agreement with Esri enabled a stepwise upgrade of 
the corporate geographical information system to the 10.2 
version without any shut downs or complicated makeshift 
measures. Modern GIS methods in the spatial data analysis, in 3D 
modelling or digital cartography were routinely applied in the 
implementation of research projects both in the Czech Republic 
(Geological mapping at 1:25,000 scale, Review of Groundwater 

Resources, Research on thermally loaded rocks) or abroad (Ethiopia, 
Mongolia). In relation to the collection, administration and 
provision of data by means of Esri SW, the Czech Geological 
Survey was awarded for the second time a prestigious Special 
Achievement in GIS prize during the Esri International User 
Conference in San Diego in July 2014. 

Providing access to geoscientific data  
and information       
The Information Portal of the CGS (IP CGS) is an integrating platform to 
provide information from GeoIS and contains more than 100 thematic 
applications (more on the subject see chapter Website of the Czech 
Geologial Survey).     

At the Esri International User Conference in San Diego 
(USA), representatives of the Czech Geological Survey 
have received a Special Achievement in GIS Award for 
outstanding merits in application of geoinformation 
technologies in practice. This prize was awarded by  
the Esri President Jack Dangermond (second from left).    
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The CGS Map Server enables a free-of-charge access to spatial 
data stored in the CGS archives, in NGMD, in SurIS etc., and is 
one of the most visited parts of IP CGS. In 2014, map services 
were upgraded to the newest version. New versions of the 
ArcGIS Viewer for Flex 3.5 and GIS Viewer 1.2 applications were 
introduced. A new methodology of printing and searching, new 
base maps, upgraded on-line help, the tool for signalling errors 
in the map (in the 1:50,000 maps application) were implemented 
into the upgraded map applications (mapy.geology.cz). The launch 
of the united map server in the ArcGIS for Server 10.2 version took 
place on November 10, 2014. New applications (Archiv ČGS / CGS 
Archives, Chemismus podzemních vod / Groundwater chemistry, 
Seizmické profily / Seismic profiles) will be made public in 2015.     
The map services are utilized not only in the map server 
applications, but also in the mobile applications (user ČGS-mobil, 
http://www.arcgis.com/features) and map annexes of the  
so-called database applications.

Information and communication technologies
Development of the GeoIS infrastructure continued in 2013 
and concentrated on expanding virtualization on the well-tried 
VMware platform that enables hosting the MS Windows- and 
Linux-run virtual servers. Thanks to the virtualization, it was 
possible to take advantage of almost limitless HW options for 
planning a suitable conception of upgrading Esri technology 
to 10.2 version. The implementation of the large-capacity data 
repository (VDU) was a key factor. This is the first project of this 
type in the existence of ICT in the CGS. The project’s objective 
was to build up a central data repository with geographically 
separated nodes (utility hubs) out of which each one has a net 
capacity of 40 TB. Moreover, the data are protected by the RAID 
technology with dual parity. Between the nodes, an effective 
replication by combination of the snapshot, deduplication and 
compression technologies is being secured. At Klárov workplace, 
the VDU (large-capacity repository) is complemented by a banded 
library with a capacity of 66 TB, tasked mainly with data back up 
and safekeeping. The capacity of the repository is utilized both for 
data from files and for server virtualization. 

International cooperation
In 2014 the CGS continued to coordinate work within the 
OneGeology-Europe Plus initiative that follows up with the 
1G-E project targeting completion of the coverage of Europe by 
harmonized 1:1,000,000 scale geological maps of countries, which 
had not been involved in the original project. In 2014, harmonized 
geological maps of Austria, Switzerland and Romania were 
included into the OneGeology-Europe portal, and communication 
and preparation of the web service to open up access to 
geological map of the Ukraine are underway. The Minerals4EU 
(FP7) project aims at designing a Paneuropean infrastructure 
providing relevant up-to-date data on raw materials, a regularly 
updated yearbook and a prognosis study on the web portal. This 

year, the staff of the Department of Information Systems have 
prepared, within project’s framework, a metadata catalogue with 
a distributed access of the individual participants of the project 
consortium, including the possibility of harvesting of metadata 
from local metadata catalogues (see http://m4eu.geology.cz/

metadata).            
In 2014, the CGS has joined the international network within 
the COST TU1206 SUB-URBAN action – “A European network to 
improve understanding and use of the ground beneath our cities”. 
This action enhances the exchange of experience among the 
European geological surveys and other organizations carrying 
out modelling of subsurface strata (with special attention to large 
conurbations). 

Geological Information System

Participants in the international workshop  
“2nd European meeting on 3D geological modelling” 
held on the premises of the British Geological Survey 
in Edinburgh in November 2014. Its objective was in 
particular the exchange of experience, of problems 
and solutions in the creation and supply of 3D data on 
underground geologic setting in decision-making.     
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Activities of the Remote Sensing Centre
The Remote Sensing Centre (RSC) concentrates in a long range 
on the application of quantitative image spectroscopy methods 
by using optical and thermal hyperspectral (HS) data (0.45–13.00 
µm). The team of the RSC uses the quantitative spectroscopic 
methods as a modern tool for monitoring all environmental 
constituents (rock – vegetation – water) in order to study their 
interactions. 
Within the frame of national and international projects being 
run on the test site in the Sokolov Basin, a model was set up for 
determining the surface pH gradient in exposed substrates and 
contaminated surface mine waters. Another model focuses on 
assessment of the overall state of health of common spruce-
dominated woodlands that do not exhibit any visible symptoms of 
damage yet. These applications have a great potential in the field 
of environmental monitoring since they enable identifying acid 
substrates and their relation to the so called “Acid Mine Drainage” 
(AMD) or to the quality of the surrounding surface waters and 
vegetation. At present, the team has been focusing in particular on 
designing new approaches and algorithms in quantitative analysis 
and classification of hyperspectral data. 
Conceptually, these activities target two areas of development: 
(1) testing and validation of linear and non-linear statistical 
approaches and (2) creation of new algorithms/models 
combining optical and thermal HS data. 
The results of the RSC have been continuously published in 
international peer-reviewed professional journals with an IF, 
the main outputs being models based on distance data for 
determining the surface pH gradient and models enabling 
evaluation of the overall state of health of forest vegetation or 
new methods of land-bound spectroscopy, which can expand or 
substitute the classical environment monitoring methods.  
In addition to the HS technologies, the RSC has been engaged 
in other fields of remote sensing. Besides the above mentioned 
activities, new procedures have been developed for the 
classification of morphometric features and their ensuing 
geomorphological interpretation as well as a new satellite radar 
ALOS PALSAR data-based method enabling updating of tectonic 

and hydrogeological elements has been designed. Based on 
the results of radar interferometry, tens of new polygons with 
a potential risk of vertical movements have been detected for 
the Prague and Ostrava regions within the project PANGEO  
(FP7: http://www.pangeoproject.eu). In the course of mapping 
activities in Ethiopia, new procedures for detecting the thermal 
anomalies and water-bearing soils are being set up. 
Staff of the RSC also creates 3D models of underground mining 
works. For these purposes, new software has been developed 
specializing in 3D modelling of subsurface experiments and in 
plotting geological data mapped underground. The software 
enables plotting structural data along the gallery walls or 
along the boreholes. These tools help structural geologists in 
planning underground boreholes or in planning installation of 
measurement sensors. 

Scientific cooperation:
 Faculty of Science, Charles University in Prague

 CzechGlobe, Academy of Sciences of the Czech Republic

 The German Aerospace Center (Deutsches Zentrum für Luft 
und Raumfahrt, DLR) 

 Tel Aviv University

 French Geological Survey (Bureau de Recherches Géologiques 
et Minières, BRGM)

 VITO (Flemish Institute for Technological Research) 

 NASA – Goddard Space Flight Center

Veronika Kopačková
Head of the Remote Sensing Centre

Thanks to new space programmes and fast 
developing technologies, the remote sensing 
is nowadays the most widespread method 
of acquisition of spatial data regarding the 
Earth’s surface and objects. In accordance with 
persistent upgrading of the long distance data 
parameters (for instance spectral resolution, 
range, spatial resolution), their analysis moves 
from qualitative to quantitative. 

Remote sensing

www.geology.cz/extranet-eng/science/regional-geology/remote-sensing
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INTERNATIONAl DEvElOPMENT COOPERATION 
OF THE CzECH REPUBlIC 

Capacity building in environmental 
geology – mapping of geohazards including 
hydrogeological conditions in Dila and Hosaina 
areas, Ethiopia
The year 2014 saw the completion of this project carried out in 
southern Ethiopia in cooperation with the local geological survey.  
In addition to gathering data on geohazards, the main objective of 
the project was training Ethiopian colleagues in geological mapping 
and assessment of hazardous geological phenomena. Output of  
the project involves explanatory booklets to four hydrogeological  
map sheets at a scale of 1:250,000 and to two geohazard map  
sheets at the same scale. The output also involved explanation 
booklet to a hydrogeological map at 1:50,000 scale and two sets of  

Petr Štěpánek
Head of the Project  
Management Section

International activities involve mainly 
the work of our experts on the 
Czech International Development 
Cooperation projects in Mongolia, 
Ethiopia and Georgia. They are also 
active on the projects funded by 
the Czech Science Foundation with 
international participation, on the 
projects of international Research 
and Development programmes such 
as KONTAKT II, INGO II, MOBILITY 
and NÁVRAT or on projects of the 
7th Framework Programme of the 
European Union. International 
cooperation also takes place in 
geoscientific programmes of the 
UNESCO or within the cross-border 
cooperation with the Free State of 
Saxony. 

International activities and cooperation
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geoscience maps (geology, hydrogeology and geohazards) at the 
same scale. A number of discovered phenomena among which the 
vast landslide in Gibe canyon or the Wendo Koshe pumice eruption 
required further detailed studies and their interpretation and 
preparation for publishing in professional papers are still underway. 

Geological mapping at 1:50,000 scale and 
assessment of the economic potential of 
a selected area in Western Mongolia 
In 2014, the second phase of the three-year project was carried 
out within the Czech international development cooperation. 
The area lies in the Khovd Aimag in the western Mongolian Altay. 
It consists of crystalline rocks and flysch of early Palaeozoic age, 
with a number of granitic plutons and is marked by very intense 
tectonics. In 2014, geological mapping of the whole area was 
completed in the course of three months and it covered 1,770 km2,  
the compilation of manuscripts of five geological maps followed 
after the return to the Czech Republic. At the same time, 
geochemical prospecting concentrated mainly on the anomalies 
identified in the previous year and targeted at ore minerals and 
industrial minerals. Collected samples provided a wealth of 
petrographical, geochemical and geochronological data. On-job 
training of three Mongolian students and four young geologists 
was also a part of project activities; five Mongolian colleagues 
went through two week autumn internship in the Czech Republic. 

Improving the quality of tertiary education 
in Earth sciences focused especially on  
applied disciplines related to mitigating 
geohazards
In 2014, a team of experts from the Czech Republic was 
sent to the university in Addis Ababa and Arba Minch to 
give lectures on selected geosciences disciplines related to 
water resources or geohazards. The objective of the project 
was to improve the quality of tertiary education in Ethiopia 
in those disciplines, which would result in developing more 
efficient methods of prevention from disastrous impacts of 
natural hazards. The team of experts comprised geologists 
from the Czech Geological Survey, from the Institute of Rock 
Structure and Mechanics of the Czech Academy of Sciences, 
and from the AQUATEST Co. Theoretical lectures on tectonics, 
palaeoseismology, water contamination, physical volcanology 
and environment geochemistry were complemented by 
practical on-job training in the field. About 200 students in 
Arba Minch University and 16 Ph.D. students in Addis Ababa 
University took part in the lessons.

landslide susceptibility assessment in  
rugged terrains of Georgia using examples  
of endangered settlements, international 
road and power lines system in the Dusheti 
municipality
Objective of the project is improving the ability to prevent the 
hazards caused by slope instability in the target area. This can 
be done thanks to identifying the landslide-prone areas basing 
on the inside knowledge acquired by field exploration, ranking 
of slope instabilities and the GIS-aided modelling. This implies 
utilization of a new database of slope instabilities adapted to 
the conditions in Georgia. This ability will find its application 
not only in the land-use planning and region’s development, 
but it will also identify sites suitable for preventive measures 
to avoid damaging the present-day infrastructure and forego 
the depopulation in affected mountain areas. In the course of 
installing the pilot monitoring system, the Georgian party will 
be given theoretical and practical information on the utilization 
of modern monitoring systems and their linking to the early 
warning system.               

International activities and cooperation

Practical training in measurement of chemical properties of 
water, Arba Minch University, Ethiopia (photo by V. Rapprich).

Slopes affected by erosion in Caucasus Mts with the impact on Zemo Mleta settlement, Georgia (photo by J. Malík).
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PROjECT FUNDED By THE CzECH  
SCIENCE FOUNDATION

Impact of mining and processing of ore on the 
environment in Namibia: Modelling migration of 
pollutants in soils, plants and ground waters
In 2014, contamination of soils and vegetation by potentially 
toxic elements and sulphur was studied in the Tsumeb smelting 
plant area in Namibia. It was found out that the ore smelting is 
accompanied by contamination of the wide surroundings of the 
plant by arsenic, mercury and lead. Nevertheless, the contamination 
is bound only to the near-surface soil layer, owing to the sorption 
of toxic elements by (hydro)oxides of iron and aluminium. A study 
of the metals and isotopes of lead in the annual rings of trees 
provided a record on the ore-smelting history in the plant. Study 
of isotopic composition of copper in soils and grass vegetation 
indicated the emissions from the smelter not being the only source 
of contamination but it is also the dusty malt from the mud setting 
pits and scoria deposits. The weathering rate of flotation wastes 
and pseudogossan formation on the mud setting pit surface were 
studied on the Namib Lead deposit. The results of the project have 
been summarized in 12 publications in international journals. 

Crustal growth and construction of continental 
crust: the example of the Central Asian  
Orogenic Belt
The project results have greatly contributed to understanding 
of deep structure of the southern branch of the Central Asian 
Orogenic Belt. Geophysical characteristics of the Trans-Altay 
Domain were successfully completed in the publication of 
Guy et al. in the prestigious Journal of Geophysical Research. 
This paper summarizes existing gravity and aeromagnetic data 
from Southern Mongolia and solves the problem of terrane 
boundaries of the accretionary systems. The results of gravity 
modelling, geochemical assessment of the composition of the 
lower crust and its thermodynamic modelling in Mongolia and 

northern China are the subject of a paper in to be published (Guy 
et al., Tectonics). Palaeomagnetic and structural investigations 
in southern Mongolia document oroclinal folding of the whole 
mountain chain in the Permian and Triassic (Edel et al. 2014, 
Asian Journal of Earth Sciences). At present, processing of the 
palaeomagnetic data from southwest Mongolia is in progress at 
the IPG laboratory in Paris. At the same time, intensive research of 
the tectonometamorphic and geochronologic evolution of the 
Altaian orogenesis goes on, which is represented by the studies in 
the Chinese and Mongolian Altay (Jiang et al. 2015 and Broussolle 
et al. 2015, Journal of Metamorphic Geology). These works helped 
establish the extremely high-temperature character of lower crust 
and its exhumation associated with heat advection thanks to 
repeated intrusions of granitic magma and subordinate gabbros.

INTERNATIONAl RESEARCH AND DEvElOPMENT

INMON: innovative methods for monitoring 
the state of health of the common spruce in the 
Krušné hory Mts using hyperspectral data   
INMON, the Czech-American cooperation project, is focused on 
monitoring the health of the common spruce (Picea abies) forest 
ecosystems in the Krušné hory Mts belonging to the “black area” 
triangle using the modern methods of image spectroscopy. 
The current project is a follow-up of the research carried out 
in 1998–2004 in cooperation with the Faculty of Science, the 
Charles University in Prague and NASA Goddard Space Flight 
Center (GSFC). During that research airborne hypersectral image 
data were acquired by the ASAS sensor. A new airborne imaging 
took place in 2013 and this time hyperspectral data were using 
the APEX sensor (run by the Belgian VITO agency). This provided 
a unique opportunity to study the changes in the state of health 
of the common spruce stands that took place on the studied 
localities between 1998 and 2013. The state of health evaluation 
of the forest vegetation is in this case based on selected 
biochemical and biophysical parameters (for instance content of 
leaf pigments, lignine, of leaf area index – LAI, canopy cover, etc.), 
which are determined in the laboratory on tree-needle samples 
or in the field, for instance using hemispheric photographs. 
These parameters are then a key entry for the models simulating 
spectral behaviour of studied tree stands, which are further used 
for gathering information from aerial hyperspectral photographs. 
Another application is then the vegetation index calculation 
from aerial hyperspectral data that correlate well with the state 
of health of forest stands. The values of these indexes can then 
be evaluated both from the point of view of aerial trends and 
gradients and from their changes in the course of time. The 
values of the individual parameters describing the current state of 
health of the forest stands are also linked with the geochemical 
parameters of the soil substrate, particularly with respect to the 
availability and quantity of nutrients and selected load elements. 

International activities and cooperation

Sampling of deeper soil horizon in Namibia 
(photo by B. Kříbek).
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Development of algorithms and computing 
techniques for data mining of spectral based 
information for ecological and soil mapping
Two teams, the Czech (Remote Sensing Centre, CGS) and 
the Israeli (Remote Sensing and GIS Laboratory, University 
of Tel Aviv), cooperated on this research project focused 
on introducing new approaches to quantitative analysis 
and classification of hyperspectral data. The concept of 
this project targets two fields of development: (1) testing 
and validation of known linear and non-linear statistical 
methods using the PARACUDA system (SW/HW platform for 
automated data processing being developed by the Israeli 
partner), (2) creation of new algorithms and scripts in IDL 
(programming language of the ENVI SW). In 2014, the Czech 
team concentrated particularly on the development of new 
tools for the classification of hyperspectral data – QUANTools. 
These instruments enable an automated detection of the 
multiple absorption maxima. This “absorption record” can 
then be used for classification of the scanned surfaces. Each 
surface, be it a soil, a substrate, a rock or a man-made surface, 
exhibits a specific “absorption record” that reflects chemical and 
physical properties of a given surface. The QANTools-created 
image absorption records can be used for a relatively fast 
classification of surfaces, even if an unknown area or terrain is 
investigated. The new approaches are tested on hyperspectral 
data acquired during previous joined projects, in which both 
teams cooperated (EO-MINERS, DeMinTIR, HypSo).

The role of Palaeozoic accretion and collisional 
orogens in the formation and growth of 
continental crust (ROPAKO)
This project has brought important results that have increased 
our knowledge of structure and thermal regime of the Variscan 
orogeny in Europe and northern Africa. The research in the 
field of metamorphic and tectonic processes on the boundary 
between the Bohemian Massif upper mantle and lower crust 
led to a better understanding of metasomatic processes 
between felsic granulites and eclogites via the thermodynamic 
modelling using the chemical potential method. The 

investigations of the magmatic and geochronologic evolution 
of the European Variscan Orogenic Belt enabled to determine 
the age and genesis of the Devonian arc developed on the 
western margin of Brunia. The studies of chemistry of the 
Mg-K magmatism in the central Vosges enabled to create 
a new geodynamic model of eastern Variscides. Studies of 
the magmatism of the Žulová pluton indicate an important 
compound of melting of the Devonian accretionary wedge in 
the Upper Carboniferous. The importance of late Palaeozoic 
thermal pulses in the eastern branch of the Variscan belt have 
been proved in southern Bohemia and in the Silesicum. Our 
studies have highlighted the late Carboniferous orogeny to be 
the most significant thermal cycle in southern Variscides of the 
Moroccan Meseta and have identified flow of the lower crust 
linked with the crustal magmatism and its extrusion in the form 
of gneiss-magmatic domes.    

Presentation and interpretation of whole rock 
geochemical data from igneous rocks  – bringing 
the power of R to a wider community
The aim of our cooperation with our French colleagues from the 
University of Jean Monnet in Saint-Etienne (Prof. Jean-François 
Moyen and Dr. Oscar Laurent) and with the Laboratoire Magmas 
et Volcans, Université Blaise Pascal, Clermont-Ferrand (Prof. Hervé 
Martin) was to prepare the monograph entitled “Geochemical 
Modelling of Igneous Processes – Principles and Recipes in  
R Language” to be published by Springer Verlag. In addition to 
that, the relevant modules were programmed in the R language 
and the GCDkit system.  

Projects of the KONTAKT II, INGO II and MOBIlITy 
programmes have been run under the terms of 
the International Research and Development:
 Experimental research of ternary systems: silver – Pt-group 

metal – chalcogen 
 Seasonal cavern-bound repository of solar thermal energy in 

crystalline rocks of the Bohemian Massif
 Intra-Sudetic Basin Geopark – the Czech-Polish cross-border 

cooperation        

Sampling of sandstones in the Lower Cretaceous Yagan Formation along the Beagle Channel coast, south part of Tierra del Fuego 
(photo by D. Nývlt).
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 Forecasting landslide hazard in the Carpathian Flysch and 
setting up a uniform methodology

 Reconstruction of the uplift of the central part of the 
Argentine Fuegian Andes (southern part of the Tierra del 
Fuego, Argentina) 

7TH FRAMEWORK PROGRAMME OF THE 
EUROPEAN UNION

Soil TrEC: Soil Transformations in European 
Catchments 
Three forest catchment areas in the Slavkov Forest with 
a geochemically contrasting bedrock types represented a critical 
zone observatory for the European project SoilTrEC. The project 
envisages a detailed investigation of the zone between the non-
weathered rock and the treetops. The work involves monitoring of 
the cycle of water and chemical compounds including isotopes 
of S, Ca, Mg, Cr, and Be and petrologic setting highlighting the 
weathering processes in the rock and soil and the condition of the 
soil biota. In 2014, geochemical and mineralogical evaluation of 
collected drill cores and samples from test pits in the soil was carried 
out and hydrochemical sampling of atmospheric precipitation, of 
canopy throughfall, of soil and surface water have been ongoing. 
The data acquired are used for validating newly developed 
biogeochemical and hydrological models. A number of highly 
appreciated scientific papers were published.  

R&Dialogue – Social dialogue about the role of 
science and research in transition to low-carbon 
future
Objective of the European R&Dialogue project (7th Framework 
Programme of the EU) is to stir up and organize a dialogue 
between the science and research institutions and citizen initiative 
organizations on the issue of transition to the low-carbon society. 
This also includes development of the renewable energy sources, 
capture and deposition of CO2 and other technologies. In 2014, main 

attention has been paid to the activity of the “National low-carbon 
panel”, coordinated by the CGS. The panel includes representatives of 
relevant institutions and organizations (ministries, industry, research 
institutions, non-government organizations, etc.) and its role is to 
prepare and streamline pertinent activities of the national dialogue. 
Two fundamental documents were prepared as a result of activities of 
the panel – “National low-carbon inventory” and “National discussion 
document”, to be used in the further, extended phase of the national 
dialogue, which will culminate in 2015. 

SlAvONIC: Effects of soil alteration on nitrogen 
and carbon cycling
Despite being regarded as some of the most natural ecosystems, 
forests of Central Europe are facing a marked oppression from 
the human kind. Some of the most significant changes in the 
forest function are connected with man-induced acidification 
of forest soils (acid rains in the 20th century), eutrophization 
(accumulation of nitrogen from atmospheric deposition) and 
long-term economic management (change in the natural 
species composition of woody plants). Simultaneously, forests 
are perceived as ecosystems capable of capturing carbon from 
the atmosphere and thus helping mitigation of impacts of 
climate change. The mission of the SLAvONIC project is to study 
the carbon and nitrogen cycles in forest soils (dissolved and 
gaseous phase) in a spruce and beech forest in dependence 
on experimentally modified conditions. Modifications in the 
chemical composition of soils include (1) acidification – increasing 
deposition of sulphur, (2) eutrophization – increasing the 
deposition of N and (3) combined effect of acidification and 
eutrophization. The main aim of the project is to assess the ability 
of forest soils to capture carbon and nitrogen and to simulate key 
processes influencing the transformation of the soil organic mass 
using biogeochemical models (www.geology.cz/slavonic).

Minerals 4EU: Minerals Intelligence Network for 
Europe
The Czech Geological Survey is one of the cooperating partners in 
a consortium of 31 partner organizations (mostly geological surveys) 
out of 24 European countries and it participated in running four 
Working Packages out of total six project packages. These include:  
WP2 – Sustainable mineral intelligence network, WP4 – Minerals 
statistics, WP5 – Minerals4EU Knowledge data platform, WP6 – Foresight 
study. The CGS share in partnership in 2014 understood:  
WP2: In the working meetings (Planning Meeting in Nicosia 
in March), 2nd Progress Meeting held in Dublin in September/
October, Special Meeting in Brussels), as well as in the 
videoconferences and in the submitted materials the CGS held 
the view that the EU should elaborate a consistent organizational 
structure encompassing the collection, evaluation and publication 
of data about the European mineral resources within the 
European ministries (EU Directorates General). This should involve 
a EU-based management, budget covering not only handling the 

International activities and cooperation

Concretions in sandstone layers of the Eocene Cerro 
Colorado Formation on Atlantic coast of Tierra del Fuego 
(photo by D. Nývlt).
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collected data in the so called Permanent body – a unit securing 
pan-European activities of Minerals4EU and activities on the 
national basis even after project closure. 
WP4: CGS was responsible for gathering quantitative information 
from European countries on the following subjects: exploration, 
resources, mineral resources exploitation and also for the 
quality of this information. The information encompassed the 
following countries: Czech Republic, Holland, Luxembourg, Malta, 
Germany and Slovenia. CGS co-authored the document “Report 
on availability of mineral statistics” (Deliverable 4.3) and the first 
version of the European minerals yearbook, presented at the 
Workshop in Brussels held in December 2014.
WP5: The infrastructure for data collection and their processing 
based on INSPIRE methodology was prepared. The CGS is the 
main partner responsible for introducing metadata system on the 
Minerals4EU project. From the CGS mineral resources information 
system data were transferred into the Minerals4EU data model and 
concurrently the publication of web services was prepared. 
WP6: The CGS prepared a study about the future utilization of 
mining waste. Its concept was drafted and case studies were 
presented jointly with the BGR. The CGS elaborated a case study 
on the Cínovec deposit dealing with the utilization of flotation 
slurries as a source of Li, Rb and Cs in mining industry.     

PROjECTS RUNNING UNDER THE OPERATIONAl 
PROGRAMME OF CROSS-BORDER COOPERATION 

ArchaeoMontan, cooperation with the Free State 
of Saxony
This cross-border project investigating the early medieval mining has 
proved that both Saxony and Bohemia (Czech Republic) excelled 
in the procedures used in exploration, extraction and treatment of 
iron ores, base metals and precious metals which were very efficient, 
and logistically sophisticated. The age of the mining in Saxony was 
established on the basis of dendrochronology, radiocarbon dating 
and the ceramics. The Czech transect was dated by the radiocarbon 
method and by stratified ceramics found on the archaeological 
find sites. In particular, the remnants of ore dressing have shown 
that the beneficiation methods were elaborate, and so was the 
testing and casting of small test “sows”, which is documented on 
the Czech side by a large number of the pieces (around 80). A well 
developed mining settlements related to the large-scale iron-works 
complex in the Černá Voda catchment between Kovářská and Černý 
Potok have probably no equivalent elsewhere. The research has 
perfectly substantiated bilateral cooperation in cross-border areas 
and corroborated the advantage of a multidisciplinary approach 
and application of modern methods. In particular the detailed laser-
aided aerial survey of the surface and microanalyses of minerals and 
technoliths have contributed to the success of the project.         

INTERNATIONAl GEOlOGICAl CORRElATION 
PROGRAMMES OF UNESCO (INTERNATIONAl 
GEOSCIENCES PROGRAMME – IGCP) 
Geologists from the CGS continued in participation on several 
IGCP projects in 2014. These were focused on demanding 

programmes for correlation of geological phenomena 
throughout all continents. They are as follows:
IGCP Project 575 – THE PENNSYLVANIAN TERRESTRIAL HABITATS 
AND BIOTAS IN SOUTHEASTERN EUROPE AND NORTHERN ASIA 
MINOR AND THEIR RELATION TO TECTONICS AND CLIMATE.
IGCP Project 580 – APPLICATION OF MAGNETIC SUSCEPTIBILTY 
ON PALEOZOIC SEDIMENTARY ROCKS.
IGCP/SIDA Project 594 – IMPACT OF MINING ON THE 
ENVIRONMENT IN AFRICA.
IGCP Project 591 – THE EARLY TO MIDDLE PALAEOZOIC 
REVOLUTION.
IGCP Project 596 – CLIMATE CHANGE AND BIODIVERSITY 
PATTERNS IN THE MID-PALEOZOIC.
IGCP Project 624 – ONE GEOLOGY.

INTERNATIONAl MEMBERSHIP 
EuroGeoSurveys – gathering of 32 European geological surveys 
ICOGS – International Consorcium of Geological Surveys 
Central European Initiative – gathering of Central European 
geological surveys: Czech, Slovak, Austrian, Hungarian, Polish and 
Slovenian 
ENeRG – European Network for Research in Geo-Energy 
(member of the Steering Committee and website editor V. Hladík) 
SGA – Society for Geology Applied to Mineral Deposits (executive 
secretary J. Pašava, student representative A. Vymazalová) – 
a scientific society gathering over 1000 specialists in the field of 
geology and mineral deposits from over 80 countries around the 
world 
AAPG – American Association of Petroleum Geologists (President 
of the European Region V. Dvořáková) 
INQUA – International Union for Quaternary Research 
ProGEO – European Association for the Protection of Geological 
Heritage 
KBGA – Carpatho-Balkan Geological Association 
CO2NET – Carbon Dioxide Knowledge Sharing Network (V. Hladík 
– member of the steering committee)
EAGE – European Association of Geoscientists and Engineers; 
affiliated member is the Czech Association of Applied 
Geophysicists (member of the steering committee D. Čápová) 
CGMW – Commission for the Geological Map of the World 
GIC – Geoscience Information Consortium – a consortium 
gathering the managers of informatics of 26 geological surveys 
around the world 
IAGOD – International Association on the Genesis of Ore Deposits 
(leader of the Czech team B. Kříbek) 
SEG – Society of Exploration Geologists (member of the steering 
committee J. Pašava) 
SRG – The Society of Resource Geology (Japan) 
CETEG – Central European Tectonic Groups
COMNAP – Council of Managers of National Antarctic 
Programs
SCAR – The Scientific Committee on Antarctic Research 
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CENTRAl lABORATORy PRAGUE 
The Central Laboratory is located in Barrandov, Prague. It is 
responsible for the chemical analysis of minerals, rocks and 
sediments as well as the biogeochemical analysis of organic 
materials such as conifer needles, wood, and peat. Analysis of 
water is also carried out here. The laboratory has been accredited 
since 1993 and regular national and international interlaboratory 
tests of analytical quality have been consistently giving good 
results. 

Analyses of solid samples
Silicate analysis is the main service requested by the CGS and 
other clients. The analysis of major elements provides fundamental 
information on the stoichiometry of minerals and the chemical 
composition of rocks. In addition, the contents of trace elements 
are determined using a variety of instrumental methods (ICP-MS, 
FAAS, HGAAS and RFA). Special procedures are also available for 
fire assay of gold and platinum group metals (PGM). 

Water analyses 
The analysis of groundwater and precipitation is an important 
duty of the laboratory at Barrandov. The contents of metals and 
anions, and total carbon and nitrogen dissolved in water are 
important environmental indicators. Aquifers and surface waters 
must be monitored regularly. Analysis of trace elements is carried 
out using ETAAS and ICP-MS.

Věra Zoulková
Head of the Central Laboratory 
in Prague

Laboratories

Juraj Franců
Head of the Central Laboratory 
Brno

Vojtěch Janoušek
Head of the Department 
of Rock Geochemistry

Secondary inclusions in a post-tectonic calcite 
vein – Barrandien, containing aqueous solution. 
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CENTRAl lABORATORy BRNO
Central Laboratory Brno has been accredited since 1993 and 
focuses on the organic and gas geochemistry. 

Rocks and crude oils
Contents of the organic and mineral carbon and of total sulphur are 
determined in the sedimentary rocks and soils. Selected samples 
of rocks and crude oil are subjected to analyses of molecular 
composition of extractable compounds, especially biomarkers 
indicating biological origin of organic matter, for instance from 
deciduous or coniferous trees or algae. Reflected and fluorescence 
light microscopy helps characterize organic petrographic 
constituents such as pollen grains, cuticles, plant tissues or fossils. 
Vitrinite reflectance is utilized in reconstructing the thermal history 
of sedimentary basins, the depth of burial or erosion. 

Ecology
Persistent organic pollutants (POPs) are analysed in soils 
and in fly ash. A detailed examination of their composition 
indicates whether they come from a natural background or 
from contamination. The total content of polycyclic aromatic 
hydrocarbons or their mutual ratios are utilized in compilation of 
environmental load maps.  

Gases
Field measurements of gases are carried out using Ecoprobe 5  
and Draeger portable instruments. Detailed accredited 
chromatographic quantitative analysis determines 20 compounds 
including helium and argon. These measurements along with the 
analyses of isotopic composition of carbon in methane and in 
higher hydrocarbons help determine the origin of the gases, be it 
for instance from collieries, microbial activities or from oil deposits.

Projects
Organic matter analyses are taken advantage of regional mapping 
at a 1:25,000 scale in the Czech Republic and in overseas projects. 
In 2014, another phase in research of organic matter and gases 
in sedimentary units of the Eastern Carpathians in Romania was 
conducted. Further projects were carried out in cooperation with 
the OMV Petrom, Green Gas DPB, RWE and Nafta companies. 
Measuring procedures of soil gases as a preparatory step for the 
monitoring of tightness of CO2 storage reservoirs and monitoring 
of gas leakage from soil into the atmosphere have largely 
improved.  
 

SPECIAl lABORATORIES
Special Laboratories represent the core of the Department of Rock 
Geochemistry and they provide a variety of applications. X-ray 
diffraction analysis is an indispensable method for determining 
the lattice structure of crystalline solid materials and for phase 
analysis of geological samples. Particular attention is given to 
the study of new minerals and synthetic phases of platinum-
group elements, investigation of their crystal structure and select 
physico-chemical properties. Chemical composition and zoning of 
single mineral grains are the subject of studies using the scanning 
electron microscope (SEM); rock microstructures are visualized by 
using the electron backscatter diffraction (EBSD) system. 
The P-V-T-X conditions of the genesis and composition of 
hydrothermal solutions are studied in our Fluid Inclusions Facility. 
The Experimental Mineralogical Laboratory focuses on phase 
relation study within the S, Te, Se and PGE-bearing systems. The 

thermal ionization mass spectrometer (TIMS) and multicollector 
inductively coupled plasma-mass spectrometer (MC ICP-MS)  
are capable of measuring the isotopic composition of elements 
and are important in petrogenetic and geochronological 
applications (for instance Sr, Nd, Pb, Li, Cr, Mg…). The influence of 
global palaeoenvironmental changes on the marine and terrestrial 
communities is the subject of research in the Laboratory of 
Ecostratigraphy and Palaeobiology. 
The staff members of the Special Laboratories are not only 
responsible for providing primary data, but are also often renowned 
scientists, taking an active part in multidisciplinary projects, regularly 
publishing their results and are involved in teaching activities. 

Fluoscence light microphotography of a rock from the Menilite Formation of the Eastern Carpathians with a microfossil 
(width about 0.3 mm). 

Crystal structure of a new mineral lukkulaisvaaraite, Pd14Ag2Te9.
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lIBRARy
The CGS Library provides the largest collection of geoscience 
literature in the Czech Republic. Since 2013 it has been also 
holding the specialized fund from the former library of the 
Ministry of the Environment, which contains, besides handbooks 
and juristic literature, also a collection of encyclopedias and 
environment-related literature. As the only library in the Czech 
Republic we offer literature dealing with the topics of waste and 
waste-related economy. In addition to enabling access to its nine 
own databases, all registered readers can use the worldwide 
fulltext databases (Science Direct, SpringerLink, Willey Interscience, 
Blackwell, Geoscience World) and bibliographic databases (Web 
of Knowledge, Scopus, Georef and Geobase and Environment 
Complete).  The resources of online information held by the CGS 

Library are the most extensive of all the libraries administered by 
the Ministry of the Environment. 

Other activities of the library
Besides standard activities related to Library services, its staff 
participates in data processing and submission to the Register of 
Information of the R&D&I Council. The geological bibliography 
from the current and backlogged annual reports is in progress.
The articles processed in this manner are an integral part of the 
National geoscience bibliography GeoLib. Processing of articles 
from all printed sources available in the CGS Library in order to 
create an environment-related bibliography is also in progress. 
Processing of articles dealing with waste-disposal economy  
is an important and unique activity. 

Hana Breiterová
Head of the Department of Information 
Services and Head of the Geological Library

The services of the Library and Collections are 
utilized not only by specialists from the Czech 
Geological Survey and other scientific institutions, 
but also by students, amateur researchers and the 
other interested people from the general public. 
Researchers can use two study rooms. There, they will 
find materials from the holdings of the Library and 
Collections at their disposal. 

Library and Collections

Caudal shield of the trilobite Acanthopyge (A.) 
haueri (Barrande, 1846), No. JV 12130, Middle 
Devonian (Eifelian), Choteč Formation, Acanthopyge 
Limestone, Koněprusy, small quarry at the road to 
Suchomasty. Collection of J. Vaněk.
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In 2014, relocation of holdings of the shutdown library of the 
MoE was completed, as the documents were placed in new 
repositories. The holdings comprised 200 thousand items. Most 
documents (ca. 90%) were removed to a repository located 
at Lužná u Rakovníka outside of Prague; however, the most 
frequented part of the holdings has remained in Prague at Klárov 
workplace. It is a complete collection of Czech or Czechoslovak 
periodicals indexed as GEO and ENVI, newer monographs and 
international periodicals (ENVI – last five years, GEO since 2000 
– European and North-American production). Basic reference 
literature and current volumes of environment- and geoscience-
related topics have been made accessible to “reference” study in 
the CGS study room at Klárov workplace. 

COllECTIONS
The Department of Geological Sample Collections stores and 
provides access to fossils, samples of minerals and rocks, drill 
cores, thin sections and other geology-related items collected by 
researchers from the CGS, from other institutions and by private 
collectors during fieldwork. The most valuable specimens from the 
scientific point of view are located in the geological, mineralogical, 
and palaeontological collections. Selected material from the 
collections is stored, made accessible and registered in the CES 
national register under the terms of Act No. 122/2000 Coll. and 
Decree No. 275/2000 Coll. These specimens are stored, made 
accessible and lent out under strict conditions defined by the 
regulations quoted above. Material documentation (geological and 
palaeontological samples from geological mapping, drill cores and 
thin sections) is stored under the terms of Act No. 62/1988 Coll., 
amended by Act No. 66/2001 Coll.

Significant new acquisitions 
to the CGS Collections 
The purchase of a part of the collection belonging to the notable 
Czech collector V. Kozák can be considered as the best acquisition 
of the year 2014. His collection is so large and valuable that 
a concurrence of three Czech scientific institutions – the National 
Museum, the Czech Geological Survey and the Museum of 

Western Bohemia in Pilsen was necessary to make the purchase. 
Not a single one among them had the financial means to 
acquire the collection as a whole. The Czech Geological Survey 
bought the smallest but a very valuable part of the collection. 
It consists in particular of a rich trilobite and molluscan material 
of Cambrian to Devonian age, above all from surroundings of 
Prague and less so from the Rokycany area (most of this material 
is now deposited in the Museum of Western Bohemia). Another 
significant acquisition took place at the turn of the years 2014 
and 2015. It was the purchase of a collection left by the deceased 
Czech collector and private researcher P. Košan who was also 
active in publishing. As a result, the CGS has gained a unique 
material predominantly consisting of a series of the trilobite 
species and of a written material with descriptions of the new 
species. These new collections were entered into the central file 
of the Ministry of Culture of the Czech Republic. Work on the 
important fossil material from the Antarctica has been carried out 
continually. Attendance to the holdings (300,000 pcs in total) has 
been accompanied by an intensive publishing activity. Within the 
framework of the study “Draft concept of a further development 
of the stores of material and written documentation of the 
CGS” (Štrupl et al. 2013), extensive work has been carried out on 
conservation of archival materials belonging to Dr. Josef Sekyra, 
which are deposited in Lužná u Rakovníka site. A large-scale re-
discard and re-deposition of find-site palaeontological collections 
(coll. P) also take place in that area. The year 2014 saw in particular 
the processing of Čestmír Bůžek’s and Erwin Knobloch’s collections 
(in cooperation with Prof. Zlatko Kvaček) and of large collections of 
Josef Soukup. 
In 2014, a two-year, bilateral project with Geologische 
Bundesanstalt Wien (Geological Survey of Austria) was started. 
It involves cooperation of departments dealing with materials 
and collections, archives and GIS archives of both institutions. 
Within the scope of this cooperation, a large volume of materials 
including the collections of Pompeckj, Jahn, Schubert and 
Waagen, Blaha – Semper and coll. Seemann were processed.   

Silicified woods from the collection of Dr. Sekyra. 

Re-deposition of Dr. Sekyra’s collection  
in the building No. 5 in Lužná u Rakovníka.
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ARCHIvES 
The CGS archives manages the largest collection of 
unpublished documents from geosciences and related fields of 
the Czech Republic. They are utilized as an information support 
for the state administration, as well as for the needs of the 
professional and general public, schools and academia.

Geofond Archive is a specialized body that archives 
and provides access to 240 thousand pieces of geoscience 
documents, redistributed according to subject themes. In 2013, 
under the terms of the Public Records Act, almost 3,000 new 
records and bespoke expert advice records were deposited 
in the archive. In addition, the holdings have been expanded 
by depositing several hundred documents from revised 
archival sources. The results of the CGS research activities are 
deposited in an independent index. After being professionally 

Milada Hrdlovicsová
Head of the Department  
of Geological Documentation 

Within the frame of the 
administration of state geological 
survey, the staff of Geofond 
secures collection, long-term 
storage and maintenance, 
evaluation and access to 
geological documentation and 
to results of the Earth Science 
investigations deposited by both 
natural persons and corporate 
bodies in accordance with the 
Act on geological work and 
geological documentation. These 
data are managed and made 
available in professional records 
of the Geological Information 
System. 

Geological documentation

Drill core library.
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evaluated, the information on the documents is made available 
for parametric browsing in the ASGI application and the 
documents are processed in the professional records of the 
Geofond division. 

Map Archive collects in-house produced geological maps and 
also manages geological map documents acquired from other 
sources. The available geoscientific map datasets have been 
continuously updated and range from the core Czech geological 
data to overseas geoscientific map products. An extensive dataset 
of mining maps is an independent part of the Map Archive and 
is gradually complemented with selected thematic maps from 
the National Archives holdings. All map datasets are searchable 
in the online applications of the Map Archive and the database of 
mining maps. 

Archive service and digitization  
of archives holdings 
The archive holdings are utilized as an information support 
for the needs of government bodies, for the professional and 
general public, schools and academia. In 2013, more than 
10,000 documents were provided by request to readers in the 
study room, and a sizeable set of documents was studied or 
sent at readers’ request in digital form. A systematic digitizing 
of archival holdings has been underway at specialized work 
places in Prague and Brno. The main goal is, in particular, the 
storage and securing future use of relatively old and unique 
geological manuscripts. Approximately 2.8 million pages of 
research and expert advice reports have been digitized until 
now. Over 85 thousand map documents are also available in 
digital form. 

MATERIAlS COllECTIONS GEOFOND 
In a special filing system of sample containers, the CGS 
repositories hold a continuously complemented set of  
over 30 thousand meters of collected geological materials  
available on demand (HMD). It is an extraordinarily valuable  
complex of rock samples in the form of cuttings or  
coherent drill-cores from structural and other important 
boreholes. 

BOREHOlE lOGS, HyDROGEOlOGICAl 
DATABASE, GEOPHySICAl RECORDS AND 
ARCHIvES 
Information on geological exploration activities in the Czech 
Republic are stored in individual professional datasets based on 
point-diagram or planary-diagram systems. The fundamental 
data are available in the web map service application GISViewer, 
simple data outputs are provided within pre-paid eEarth and 
eWater online services. Complex outputs involving interaction of 
individual datasets are provided on demand. 
Geologically documented objects dataset – GDO contains 
basic information on geological exploration works. It is the 
most comprehensive dataset with more than 687,000 objects. 
Borehole, shaft and well record dataset – GEO contains 
lithological descriptions with depth and thickness data. It 
contains data on almost 616,000 objects. You can find here even 
descriptions of the objects that you do not find in the CGS Archive, 
because part of the data was transferred in a digital form only.   
Hydrogeological database – HYD contains more detailed 
hydrogeological data including information on hydrogeological 
measurements, analyses and tests. The data are being continually 
updated; almost 95,000 objects are deposited here at present. 
Technical parameters of well drilling dataset – TECH involves 
information on well construction and casing parameters for nearly 
3,500 boreholes. 
Drill logging dataset – KAR contains digitized drill-logging data 
from more than 5,300 boreholes and directional log data from 
more than 2,800 objects. 
Groundwater data and information dataset contains data on 
the groundwater reserve estimation polygons and data on the 
regional hydrogeological resource evaluation polygons. 
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Publishing activity
In 2014, the Czech Geological Survey released within the framework 
of its publishing activity, its work on projects and commercial 
activities 53 titles in total. Owing to this fact, the Survey recorded 
the highest revenue ever reached by its Geological Bookshop. 
Within the Operational Programme – Competitiveness through 
education, the Publishing House carried out a project entitled 
Discoveries are waiting for you. Thanks to that project, eight thematic 
working sheets including the methodology for teachers, eight 
fieldwork miniprojects and two books – Geology for inquisitive 

people and Travelling around the Czech Republic with a geologist were 
released. Before successful closure of the project in June 2014,  
16 field trips for teachers were organized, 30 workshops run by the 
CGS specialists at schools were carried out and two  
Open Day events at professional workplaces took place.  
Also a geoscience portal World of Geology has been created 

Patrik Fiferna
Head of the Publishing House of the CGS

Publishing scientific books, journals 
and maps has been an essential 
activity of the Czech Geological 
Survey since its foundation. 
During the past twenty years, 
over a thousand publications 
have been issued. Nowadays, 
a wide range of educational and 
promotional activities takes place 
alongside publishing. The public is 
informed and addressed by means 
of geoscientific exhibitions, fairs, 
conferences and popular educational 
competitions. Information is 
accessible at the Information Portal 
of the Czech Geological Survey, 
which is being improved and 
becoming more and more attractive 
and is visited annually by over 
70 thousand unique users. 

Publishing House and promotional activities
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www.geology.cz/extranet-eng/publications

(www.geology.cz/svet-geologie), which shows all project outputs 
available on-line, free of charge. It shows for example eight 
documentary films about geology or ten e-learning lessons 
complementing the subjects dealt with in the working sheets. 
Interested readers surely appreciate a number of other materials, 
such as the practical guides for selected geological localities. 
Since July 2014, the Publishing House of the CGS has been the 
main partner on another project of the Operational Programme 
– Competitiveness through education entitled Through science 

to education, through education to science. Its objective is to 
systematically promote cooperation of science-and-research 
institutions, elementary and grammar schools, universities and 
scientific-popular institutions. In addition to the field trips, workshops, 
e-learning and other project activities, the Publishing House prepares 
at regular monthly intervals geoscience-related educational materials 
that serve children and teachers as a background for work in the 
natural history clubs founded and run thanks to the project at 
elementary and grammar schools throughout the Czech Republic. 

Publishing House and promotional activities

Popularization of geology
The Czech Geological Survey participated in the XIV. Hydrogeological  
Congress and in the Second Engineering Geology Congress 
in Liberec, in the conference Geology for the region in Turnov, 
further in the 2nd conference of the National Parks at Ralsko as well 
as in the Autumn Book Fair at Havlíčkův Brod. Again, it became 
the cooperating organization of the greatest scientific festival 
in the Czech Republic – the Science and Technology Week. Six 
exhibitions were held in the Geological Bookshop during 2014: 
95th anniversary of the Czech Geological Survey foundation, Bohemica 

Volcanica or The volcanoes of the České středohoří Mts, Selling 

exhibition of fossils and minerals, History of mining in philately, Who 

does the sea belong to? or The geologically interesting sites in the 

Czech Republic. 

In the biggest book fair in the Czech Republic, the World of 
Books, the visitors of the CGS stand were engaged mainly 
by popular educational books and books for children. 
However, the fieldwork equipment, such as geological 
hammers or pans, attracted their interest as well.

One of the priorities of the Publishing House is the continual 
production of sheets of the regional geological maps of 
the Czech Republic at a scale of 1:25,000, accompanied by 
explanatory booklets. New releases are the maps 13-134 
Český Brod, 13-321 Svojšice and 13-143 Pečky.

The launch of the book by hydrogeologist Zbyněk Hrkal 
Men and Water took place on 11th November 2014 in the CGS 
Geological Bookshop. A welcome lady-guest and sponsor 
of the book, which does away with the myths on global 
water reserves, was the well-known meteorologist Alena 
Zárybnická. 

The set of educational materials offered for sale was 
extended by small caskets containing minerals and rocks. 
The caskets are subject-oriented (for instance Geological 
map with rock samples, Minerals in industry, Precious stones 
in the Czech Republic) and are suitable as teaching aid, 
particularly in the elementary and grammar schools. 
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Education and popularization 
of geology

Education in geoscience and environmental 
protection is one of the missions of the Czech 
Geological Survey. It is reflected in various 
activities aimed at popularizing geosciences 
and opening up research results to the public.
From June 2013 to September 2015, the 
Publishing House of the CGS carried out 
educational projects co-financed from the 
European Social Fund and from the national 
budget of the Czech Republic. A series of 
unique educational and informative materials 
of general validity and activities such as 
Discoveries are waiting for you and 
Through science to education, through 
education to science belonging to the 
Operational Programme Competitiveness 
through education were materialized.

 13 sets of working materials for educational purposes, 
encompassing working sheets, methodology for teachers, manuals 
for drafting a fieldwork miniproject and an e-learning lesson were 
prepared. A selection of subjects pivotal for modern geology was 
prepared: Principal geological processes, Rocks and minerals, Origin 
of life on the Earth, Natural hazards, Geological development and 
structure of the Czech Republic territory, Mineral resources, Soil and 
water, The solar system and Earth, Travelling from the centre  
of solar system all the way to its margin, Groundwaters, Surface 
waters, History of mining and The rocks – a place for life. Bonus  
and e-learning lessons are dedicated to the geology and the 
personalities associated with the geology of the Czech Republic.  
All the materials are available on the World of Geology portal and  
can be downloaded free of charge (http://www.geology.cz/svet-

geologie/ucitele).  
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EDoc. RNDr. Zdeněk Kukal, DrSc. (nar. 1932) se kromě své vědecké 

práce v České geologické službě, zaměřené především na usazené 
horniny, věnuje soustavně i popularizaci geologie a vědy vůbec. 
Napsal řadu úspěšných knih, a nejen o geologické historii České 
republiky nebo o kamenech u nás i ve světě (Člověk a kámen, 
Geologická paměť krajiny). S oblibou uváděl na pravou míru třeba 
legendy o tajemné Atlantidě, bermudském trojúhelníku a mnohé 
další. Vždy ho také přitahovaly oceány, na výzkumných lodích plul 
Atlantským oceánem, Perským zálivem i Černým mořem a napsal 
knihy o vzniku pevnin a oceánů či o přírodních katastrofách. Jeho 
Základy oceánografi e jsou dodnes důležitou učebnicí. Knihami jako 
Geologická abeceda se Zdeněk Kukal v posledních letech obrací 
stále častěji také k dětskému čtenáři.

Zdeněk Kukal
S GEOLOGEM 
PO ČESKÉ REPUBLICE
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 46 natural-history clubs focused on geology with the 
year-round regular activity at elementary and grammar schools 
within the territory of the Czech Republic.    

 30 workshops at schools and 43 field trips and visits of the 
workplaces available for children. The workshops subjects were 
for instance the research in the Antarctica, volcanoes in the Czech 
Republic or identification of fossils. The Czech Geological Survey and 
the National Museum were among the visited institutions. 

 24 field trips and visits of geologic workplaces for the 
elementary and grammar school teachers. The visited 
institutions included Palacký University in Olomouc, Vodní zdroje 
(Water Resources) Chrudim Co., or Astronomical Observatory 
and Planetarium in Brno.  Accompanied by the specialists, the 
participants then tried to decipher geological past for instance in  
the Železné hory Geopark, at Pálava or in the area of Kokořín.   

 30 virtual laboratories and 30 practical experiments. 
If children are allowed to carry out experiments by themselves, 
they are usually able to understand them. They can be aided 
by simple experiments practicable on school premises and are 
downloadable in the PDF format on the World of Geology portal 
(http://www.geology.cz/svet-geologie/pokusy). The more demanding 
experiments are processed in a form of virtual laboratories in  
an attractive animated form, with a wide range of exercises. 

 12 animations with an augmented reality. Augmented 
reality is one of the perspective technologies applicable in teaching. 
It was used for describing geological past of selected localities.  
The animations inform the spectators in a visually attractive form 
about the landscape configuration and about the nascent life. 

 19 films depicting the inanimate nature and research 
prominent specialists of the Czech Geological Survey. The high-
quality documentary films inform the spectators on the mainstay 
subjects dealt with by the specialists from various geoscience 
disciplines.               

 Portal dedicated to the geosphere entitled World 
of Geology (www.geology.cz/svet-geologie). It encompasses 
a wealth of data related to the present-day knowledge of the Earth 
sciences presented in a popular form to children and teachers. 
The information here can be both entertaining and exceptionally 
instructive, providing inside knowledge of the geosphere or an 
essential guidance for lecturing. The teachers will find materials for 
teaching lessons here, including incentives for geological field trips or 
practical experiments in geology.

 30 excursion guides structured on the regional basis, 
downloadable free of charge on the World of Geology portal  
(http://www.geology.cz/svet-geologie/vylety/vylety).

 Geological curiosities in the Czech Republic is a web 
map application promoting geology in the general public. It 
depicts more than 1000 objects on the Czech territory: natural 
and artificial localities, museums exhibiting geologic subjects and 
geoparks.

 3 books: Geology for 

inquisitive people I and II is 
a practical teaching aid for 
elementary- and grammar-
school pupils. Travelling 

around the Czech Republic 

with a geologist is a popular 
educational publication 
targeting not only the school 
children but also general public. 
The book describes in a very 
attractive manner  
the main processes that  
shape the landscape of  
the Czech Republic.

 The Didactic centre of geology for interactive experience 
education at Říčany is aimed not only at geology but also at 
geology-related science. The centre is in its size and complexity 
a unique institution in the Czech Republic. It offers a wide variety 
of activities for children, teachers and general public visitors.  
It shows samples of rocks typical for the Czech Republic’s territory, 
a model of a palaeontological find-site or a geologic laboratory 
(http://www.geology.cz/svet-geologie/vylety/dgc).

www.geology.cz/svet-geologie
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J. Starý, I. Sitenský, D. Mašek,  

T. Hodková, P. Kavina

Mineral commodity summaries 2013

B. Kříbek, D. Theophilus

Addressing environmental and 
health impacts of active and 
abandoned mines in Sub-Saharan 
Africa

J. Pešek

Origin of coal deposits and their 
occurrence in the Czech Republic

D. Fottová, M. Tesař

Evaluation of climate changes 
impact on the hydrologic balance 
and a draft proposal of practical 
measures for their mitigation

V. Čechová (ed.)

Geoscience Research Reports for 2013

J. Pešek, M. Sivek

The importance of coal for electric 
power production

Z. Kukal, J. Němec, K. Pošmourný

Geological memory of the landscape
(2nd edition )

J. Pešek et al.

Tertiary basins and lignite 
deposits of the Czech Republic

M. Tomášek

Soils of the Czech Republic
(5th edition)

BOOKS AND PERIODICALS
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Publications issued by the Czech Geological Survey
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www.obchod.geology.cz/stranka/12/english

Z. Hrkal

Men and Water

J. Starý, P. Kavina, I. Sitenský,  

T. Hodková, D. Mašek

Changes in Reserves of Reserved 
Mineral Deposits 2004–2013

J. Starý, J. Novák, J. Mojžíš, J. Novák jun. 

Review of Reserved Mineral Deposits 
Reserves of the Czech Republic, Part III

Z. Kukal

Travelling around the Czech Republic 
with a geologist 

J. Starý, J. Novák, J. Mojžíš, J. Novák jun. 

Register of Mineral Deposit Reserves 
of the Czech Republic 

M. Kloz, V. Děngin,  

S. Snisar, K. Pošmourný

The Kuril Islands

K. Froňková (ed.)

Geology for inquisitive people

J. Starý, J. Novák, S. Žáčková

Review of Reserved Mineral Deposits 
Reserves of the Czech Republic, Parts 
I and II
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MAPS AND EXPLANATORY BOOKLETS
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13-134 Český Brod 13-321 Svojšice 13-143 Pečky

Regional geological map of the Czech Republic at 1:25,000 scale with Explanatory booklet

H. Eshetu, V. Rapprich (eds)

Geological hazards and engineering 
geology maps of Dila NB 37-6

V. Žáček et al.

Explanation booklet  
to the Set of Geoscience maps  
of Ethiopia at scale 1:50,000,  
Subsheet 0738-D3 Shashemene

D. Nida, Y. Bizuye, V. Rapprich (eds)

Geological hazards and engineering 
geology maps of Hosaina NB 37-2

V. Rapprich et al.

Explanation booklet  
to the Set of Geoscience maps  
of Ethiopia at scale 1:50,000,  
Subsheet 0738-C4 Hawasa

J. Šíma et al.

Explanation booklet  
to the Hydrogeological map  
of Ethiopia at scale 1:50,000,  
Subsheet 0737-C2 Angacha

Explanatory notes

Explanatory booklets



The Bulletin of Geosciences (www.geology.cz/bulletin) 

is the most significant scientific journal published by 

the Czech Geological Survey. This journal – formerly 

called “Věstník” – was founded on request of the 

scientists from the State Geological Institute of the 

Czechoslovak Republic. The first volume was issued in 

1925. Since then, thousands of scientific papers have 

been published in the journal and it now constitutes 

an archive of the most important scientific research 

on geology of the Bohemian Massif. Since 2001, 

the Bulletin has been publishing papers in English 

only. In 2006, the Editorial Board set the focus of the 

journal on palaeoenvironmental research and 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. During the past five years, 284 scientists 

from 37 countries published the results of their 

research in the Bulletin. In 2010, on the basis of the 

high quality of its scientific content, the prestigious 

American company Thomson Reuters awarded the 

journal an impact factor. 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 

and it has the highest impact factor of all 

geo-scientific journals. Its impact factor value  

for 2013 is 1.515.

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 for Scientific Societies of the Czech 

Republic and the Czech Literary Fund Foundation.  

Being a periodical with a long tradition (60th volume), it 

takes up with its predecessors Časopis pro mineralogii 
a geologii 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 geochemistry of igneous and 

metamorphic rocks. In addition to regular volumes, 

special thematic issues are also published. In 2014,  

three issues were released: on the petrology, 

geochemistry and petrogenesis of lamprophyres (on 

the 100th anniversary of K.H. Scheumann’s description 

of polzenites), on the mineralogy, crystallography and 

geochemistry of uranium (on the occasion of 85th birthday 

of Jiří Čejka) and on the Variscan orogeny in the Bohemian 

Massif (selected contributions from the GeoPilsen 2013 

conference). The Journal of Geosciences maintains a high 

scientific standard and is indexed in a number of database 

services, including the prestigious Web of Science, Scopus 

and GeoRef. In 2011, thanks to this fact, the Thomson 

Reuters society awarded the journal an impact factor, 
whose present-day value is 1.405.    
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Selected scientific papers

AWDANKIEWICZ, M., AWDANKIEWICZ, H., RAPPRICH, V. and 
STÁRKOVÁ, M., 2014. A Permian andesitic tuff ring at Rožmitál  
(the Intra-Sudetic Basin, Czech Republic) – evolution from 
explosive to effusive and high-level intrusive activity. Geological 
Quarterly, 58(4), pp. 759–778. 

BEK, J., OPLUŠTIL, S., DRÁBKOVÁ, J. and PŠENIČKA, J., 2014.  
The sub-arborescent lycopsid Omphalophloios feistmantelii  
(O. Feistmantel) comb. nov. emend. from the Middle 
Pennsylvanian of the Czech Republic. Bulletin of Geosciences,  
90(1), pp. 227–279. 

BOHDÁLKOVÁ, L., NOVÁK, M., BŮZEK, F., KREISINGER, J.,  
BINDLER, R., PAZDERŮ, K. and PACHEROVÁ, P., 2014. The  
response of a mid- and high latitude peat bog to predicted 
climate change: methane production in a 12-month peat 
incubation. Mitigation and Adaptation Strategies for Global Change, 
19(7), pp. 997–1010. 

BOHDÁLKOVÁ, L., NOVÁK, M., ŠTĚPÁNOVÁ, M., FOTTOVÁ, D., 
CHRASTNÝ, V., MÍKOVÁ, J. and KUBĚNA, A.A., 2014. The fate of 
atmospherically derived Pb in central European catchments: 
Insights from spatial and temporal pollution gradients and Pb 
isotope ratios. Environmental Science and Technology, 48(8),  
pp. 4336–4343. 

BUDIL, P., FATKA, O., RAK, S. and HÖRBINGER, F., 2014. Unusual 
occurrence of dalmanitid trilobites in the Lochkovian (Lower 
Devonian) of the Prague Basin, Czech Republic. Bulletin of 
Geosciences, 89(2), pp. 325–334. 

BUDIL, P., MANDA, Š. and TETLIE, O.E., 2014. Silurian carcinosomatid 
eurypterids from the Prague Basin (Czech Republic). Bulletin of 
Geosciences, 89(2), pp. 257–267. 

CABRAL, A.R., SKÁLA, R., VYMAZALOVÁ, A., KALLISTOVÁ, A., 
LEHMANN, B., JEDWAB, J. and SIDORINOVÁ, T., 2014. Kitagohaite, 
Pt7Cu, a new mineral from the Lubero region, North Kivu, 
Democratic Republic of the Congo. Mineralogical Magazine,  
78(3), pp. 739–745. 

CHÁVEZ HERNANDEZ, J.A., ŠEBESTA, J., KOPECKÝ, L. and 
LANDAVERDE, R.L., 2014. Application of geomorphologic 
knowledge for erosion hazard mapping. Natural Hazards, 71(3),  
pp. 1323–1354. 

CHOPIN, F., CORSINI, M., SCHULMANN, K., EL HOUICHA, M., 
GHIENNE, J.-F. and EDEL, J.-B., 2014. Tectonic evolution of  
the Rehamna metamorphic dome (Morocco) in the context  
of the Alleghanian-Variscan orogeny. Tectonics, 33(6),  
pp. 1154–1177. 

CHRASTNÝ, V., ROHOVEC, J., ČADKOVÁ, E., PAŠAVA, J., FARKAŠ, J.  
and NOVÁK, M., 2014. A New Method for Low-Temperature 
Decomposition of Chromites and Dichromium Trioxide using 
Bromic Acid Evaluated by Chromium Isotope Measurements. 
Geostandards and Geoanalytical Research, 38(1), pp. 103–110. 

CHRASTNÝ, V., VANĚK, A., ČADKOVÁ, E., RŮŽIČKOVÁ, A., GALUŠKOVÁ, I., 
FATURÍKOVÁ, D. and KOMÁREK, M., 2014. Lead migration in smelter-
impacted deciduous and coniferous organic soil horizons based on 
a long-term in-situ implantation and laboratory column experiments. 
Applied Geochemistry, 48, pp. 168–175. 

CHUMAN, T., GÜRTLEROVÁ, P., HRUŠKA, J. and ADAMOVÁ, M., 2014. 
Geochemical reactivity of rocks of the Czech Republic. Journal of 
Maps, 10(2), pp. 341–349. 

COUBAL, M., ADAMOVIČ, J., MÁLEK, J. and PROUZA, V., 2014. 
Architecture of thrust faults with alongstrike variations in fault-
plane dip: Anatomy of the Lusatian fault, Bohemian Massif. Journal 
of Geosciences (Czech Republic), 59(3), pp. 183–208. 

EDEL, J.B., SCHULMANN, K., HANŽL, P. and LEXA, O., 2014. 
Palaeomagnetic and structural constraints on 90° anticlockwise 
rotation in SW Mongolia during the Permo-Triassic: Implications 
for Altaid oroclinal bending. Preliminary palaeomagnetic results. 
Journal of Asian Earth Sciences, 94, pp. 157–171. 

ETTLER, V., KONEČNÝ, L., KOVÁŘOVÁ, L., MIHALJEVIČ, M., ŠEBEK, O., 
KŘÍBEK, B., MAJER, V., VESELOVSKÝ, F., PENÍŽEK, V., VANĚK, A. and 
NYAMBE, I., 2014. Surprisingly contrasting metal distribution and 
fractionation patterns in copper smelter-affected tropical soils 
in forested and grassland areas (Mufulira, Zambian Copperbelt). 
Science of the Total Environment, 473–474, pp. 117–124. 
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Financial review
Zdeněk Cilc
Head of the Economic Division  
and Deputy Director for Economics

The funding of the Czech Geological Survey consists 
of allocation for activities from its parent organization, 
the Ministry of Environment, as well as of institutional 
grants for development of research organization and 
of income generated by its own activities. 
The income generated from the CGS activities is 
used for funding of missing financial resources 
for the activities of the organization, especially for 
fulfilling the duties of the state geological survey 
and development of research. 
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Income
Thousands 

CZK

Review of Groundwater  

Resources project
173,405

Grants for projects 92,688

Development of research 

organization
87,500

Allocation for activities  

of the organization
49,145

Revenues and another income 25,189

Isprofin 19,518

Projects 14,486

Projects of the Department 

of Geology of the Ministry of 

Environment

5,720

Total 467,651

ECONOMIC OUTCOME
Primary activities
In the period 1–12/2014, the Czech Geological Survey reached 
a positive financial balance of 7,341,628.78 thousand CZK. 

Economic activity
Economic activity in the period 1–12/2014 showed a profit 
amounting to 259,307.81 thousand CZK. 

CAPITAl ExPENDITURES
Investments within the frame of the primary activities amount 
to 15,172,615.72 thousands CZK in 2014.
Construction works amount to 291 thousands CZK. Tangible 
and intangible assets amount to 12,939 and 1,942 thousands 
CZK, respectively. Investment expenditures were financed 
from program and project funding 5,093 thousands CZK, from 
operational grant for R&D 1,899 thousands CZK and from own 
resources 8,180 thousands CZK.



Page 53

AIMS AND PRIORITIES
In 2013, the management and staff have been successful in 
fulfilling the main aims and priorities of the Survey:
1. The projects implemented as a part of the Survey’s 
statutory duties according to the given aims and priorities 
were successfully completed, including the extraordinary 
tasks.
2. Top ratings were achieved in the assessment of the 
research activities carried out by the Survey and individual 
members of the scientific staff. Applications for research funds 
encountered a high level of success. 
The Czech Geological Survey has been continually successful 
in annual evaluations of research organizations. For many 
years, the CGS has been the most successful scientific body 

among the institutions of the Ministry of Environment, and 
ranks regularly 22nd or 23rd among several hundred evaluated 
scientific bodies (in the last evaluation, the CGS reached 
22nd place of 545 evaluated research organizations).
3. Attention was given to maximizing the scientific output 
from the current projects and innovative proposals for new 
external projects and contracts were prepared to attract the 
funding required for the scientific activities and services of the 
CGS to continue and develop. The fourth year of the project 
Review of Groundwater Resources was successfully completed, 
including securing of the funding. 
4. A positive balance of income against expenditure was 
achieved in 2014, as a precondition for stable development of 
the organization and securing resources for further period.
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Human resources
Helena Žemličková
Head of the Human Resources Section

In 2014, the Czech Geological 
Survey had a total of 374 
employees, the equivalent of 
337.24 persons working full-time.

The Survey observes the principles of equal employment 
opportunity for all age groups, women and men alike 
and covers a wide range of labour relations. This is 
corroborated by the fact that employees returning 
from the maternity or parental leaves are offered the 

oportunity of working part time and the same applies 
to the senior-staff people who wish to continue their 
employment after reaching the retirement age.  
Part-time status may also be granted to staff members 
taking university studies or Ph.D. studies.
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www.geology.cz

In 2014, the morally and technically obsolete Portal of the 
State Geological Survey was put out of operation. The Oracle 
portal, which is running the websites of the CGS, has been 
upgraded to a new minority version that does not support the 
compromised encoding protocol. In addition, the paid certificate 
has been implemented on the CGS portal and endorsed by the 
Thawte, one of the international certification authorities. A new 
guidepost for CGS web application has been launched  
(http://application.geology.cz) and connected to the CGS 
metadata catalogue. All lists of applications on the English web 
of the CGS were switched to the metadata catalogue and are 
now automatically updated after any metadata change in the 
application.  
The following pages have been created for CGS projects:
- SLAvONIC project (http://www.geology.cz/slavonic), 
- Further-education programme for the CGS employees  
(http://www.geology.cz/vzdelavanipraha).
We have prepared and put in operation a web based on the 
open source publication Drupal system for the 27th International 
Meeting on Organic Geochemistry, co-hosted by the Czech 
Geological Survey, see http://www.imog2015.org.
The second half of the year 2014 saw upgrading of the CGS 
websites for their better adaptability to mobile devices. The 
results will be applied in practice in 2015. In addition, several 
new technologies for web page creation were successfully 
tested during 2014.   
The World of Geology portal, launched in October 2013, has 
been further expanded (http://www.geology.cz/svet-
geology). It offers inside knowledge of the Earth both for 
children and adult people. For children, the information may 
not only be entertaining, but it can be an excellent source of 
knowledge of the geosphere or a good basis for pre-school 
education. The teachers may use the portal as a suitable source 
for teaching curriculum, since it offers not only a lot of theory, 
but also practical experiments and suggestions for field trips. The 
portal also offers geology-related films or interactive e-learning 
lessons. The readers can test their knowledge of the geosphere  
in quizzes and tests.   

Radek Svítil
Web administrator

During 2014, the website of the Czech Geological 
Survey has been continuously developed 
and improved. Apart from creation of new 
projects websites, the attention was paid 
to their applicability in mobile devices, as well 
as to the security aspects of web operation.  

Website of the Czech Geological Survey

http://aplikace.geology.cz

http://www.imog2015.org
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Principal events in 2014

JANUARY 2014
The Czech Geological Survey has become member of the CO2GeoNet network of excellence

Culmination of a CGS’ successful participation in the European project CGS Europe was the admission of 
our institution in the CO2GeoNet network – the European Network of Excellence for geological storage 
of CO2. The approval of CGS’ application also counts for an appreciation of its long-time activity within 
this area, comprising involvement in projects such as EU GeoCapacity, TOGEOS and other projects 
endeavouring to raise awareness of the CO2 capture and storage technologies (CCS) and to disseminate 
the related knowledge and information. In this respect it is worth mentioning the coordination of the 
European project CO2NET EAST focused on raising awareness of the CCS in the Central and Eastern 
European countries and on running a Czech information portal for the CO2 capture and storage 

technologies. The CO2GeoNet, with CGS as its new member, is an independent association of 24 prominent research institutions from 
16 countries of Europe that deals with all aspects of geological CO2 storage with the aim of contributing to a safe and efficient CCS 
technology application as a useful tool for mitigating the impact of climate change and ocean acidification. The main activities of the 
association are the joint research, education and knowledge sharing, science-based advisory service and providing of non-biased and 
science-based information. 

10TH JANUARY 2014
History of mining in the philately

An exhibition prepared by Radoslav Kovář and dedicated to the history of mining in 
philately was on display on the CGS Publishing House premises from  
the 10th January to 28th February 2014. 

28TH FEBRUARY 2014
Map of the Year 2013 award for the Czech Geological Survey

The recently released Regional geological map of the Czech Republic at 1:25,000 scale – 

UNESCO Geopark Český ráj/Bohemian Paradise (a project led by L. Švábenická) won the 
prestigious “Map of the Year 2013“ award in the category of Atlases, map collections 
and map editions. The award is granted every year by the Geographic Society 
of the Czech Republic. This year’s results were celebrated on the occasion of the 
Cartography Day in Olomouc. The map was produced by a team of cartographers 
of the Czech Geological Survey: Eva Kunceová, Michaela Zemková, Pavel Hanžl and 
Zuzana Krejčí. The same award was granted in 2007 to the Geological map of the 

Czech Republic at 1:500,000 scale and in 2012 to the publication entitled Building and 

Decorative Stones of Prague and the Central Bohemian Region. 
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13TH MAY 2014
CGS staff members gaining Antonín Frič Prize

Jakub Hruška, Filip Oulehle, Tomáš 
Chuman and Vladimír Majer, employees 
of the Environmental Geochemistry and 
Biogeochemistry Department, have 
received along with colleagues from other 
scientific institutions the Antonín Frič 
Prize granted from the Živa Magazine for 
extraordinary achievements within the field 
of creative scientific writing. It concerns 
a group of articles on extensive research 
in the Bohemian Forest (Šumava Mts), 

which appeared in No. 5/2013 of this oldest nature history magazine founded in 1856. Jakub 
Hruška, member of the team, received the prize on behalf of all the authors from the Deputy 
Environment Minister Vladimír Dolejský on 13th May 2014. The President of the Czech Academy 
of Science Jiří Drahoš also attended the ceremony, held at the Villa Lanna in Prague. 

18TH JULY 2014
A prestigious prize for the Czech Geological Survey

At the International Esri conference in San Diego (USA) the representatives of the 
Czech Geological Suvey received the SAG prize, for Special Achievement in GIS. 
From the very hands of Esri Director Jack Dangermond the Czech Republic was 
awarded a prize that is granted for the excellence in applying geoinformation 
technologies in practice. The CGS has been appreciated in particular for a complex 
deployment of GIS across the whole institution, starting from fieldwork via 
geological map production up to providing information to both the professional 
and general public. 

27TH AUGUST 2014 
Geological exhibition Práchovna quarry at Kutná Hora

A new open-air geological exhibition in a natural 
amphitheater of the Práchovna quarry (Čížkova 
skála rock) at the Předměstí district of Kutná Hora 
town was opened towards the end of August 
2014. The visitors can examine blocks of rock 
specimens typical for the Kutná Hora, Kolín and 
Chrudim districts and study the thematically 
structured panels, and thus, they are introduced 
into fundamental aspects of geologic setting of 
the wider surroundings of Kutná Hora. Thanks to 
the previous mapping projects and by carrying 

out the task of the Regional Geological Administration, the Czech Geological Survey was able to guarantee the professional part of 
the exhibition; its logistic support was carried out by the Silnice Čáslav Co., the Denemark Association and Municipal Authority of 
Kutná Hora. Private donors provided the rock blocks.                                                                                                             
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18TH SEPTEMBER 2014
95th anniversary of the Czech Geological Survey’s foundation

A wide range of activities related to 
celebrations of the 95th anniversary of 
Survey’s foundation culminated in the 
workshop held in Břevnov Monastery 
in Prague, which was dedicated to 

highlighting outstanding results of the CGS in science and research. Closing ceremony 
after the workshop was hosted by the Director of the Czech Geological Survey, Zdeněk 
Venera. Several prominent guests delivered ceremonial speeches among whom the 
President of Technology Agency of the Czech Republic Rut Bízková, the Deputy Minister 
of the Environment Jan Landa, Director of the Slovak Geological Survey Branislav Žec or 
Paweł Aleksandrowski from the Geological Survey of Poland.

19TH SEPTEMBER 2014
Geologists of the Czech Geological Survey presented a unique collection of fossils from the Antarctica

A press conference was held at CGS 
Klárov headquarters on Friday,  
19th September 2014, presenting field 
research activities in the Antarctica. 
In the course of ten years, Czech 
geologists have been able to collect 
a vast number of unique fossilized 
remains of fauna and flora. The most 
prominent finds presented to the public 
include the skeletal remnants of a large 
marine reptile Plesiosaurus, fossil shells 
of giant ammonoids and nautiloids or fossilized tree trunks. This collection of worldwide importance was shown by the participants 
of the Antarctica expeditions personally on the occasion of the 95th anniversary of the Czech Geological Survey’s foundation. Shortly 
after, the mass media broadcasted news highlighting this event. The conference was covered for instance by the Czech Radio reporter 
or by the Nova-TV and Czech-TV staffs. 
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25TH SEPTEMBER 2014
Director of the Czech Geological Survey, Zdeněk Venera, as a guest in Daniela Drtinová´s programme

Director of the Czech Geological Survey, Zdeněk Venera, was hosted in Daniela Drtinová’s favourite programme recently. They were talking 
about unique palaeontological finds in the Antarctica. Film sequences and photos of our geologists were shown in the programme as well. 

NOVEMBER 2014
Czech Geological Survey co-partnered the 2014 Science and Technology Week

The Czech Geological Survey, traditionally, joined the Science and Technology Week held by the 
Academy of Sciences of the Czech Republic. Open Day that took place within this event  
was held on the premises of the CGS and the Publishing House treated the visitors with two 
exhibitions – the photographs of Pavla Gürtlerová “Geologically interesting sites in the Czech 
Republic” and the 3rd annual selling exhibition of minerals and fossils.
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Principal events in 2014

10TH NOVEMBER 2014
A new version of the CGS Map Server

A new version of the Map Server has been launched with all map applications transferred in the 
10.2 version. It is not only a transfer to a more advanced version; other important changes have 
been introduced, too. They improve its working capacity (graphic symbols, printing, explanatory 
texts, etc.). Besides applications in Czech, also new ones in English have been published. 

11TH NOVEMBER 2014
Launch of the book Men and Water

The Publishing House of the CGS at Klárov hosted a signing ceremony and a launch of a book written by the hydrogeologist Zbyněk 
Hrkal, titled Men and Water. The book was launched by the prominent meteorologist Alena Zárybnická.    
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12TH NOVEMBER 2014
A European patent first in the CGS

Radek Vodrážka, geologist in the Department of Regional Geology of Sedimentary Formations, has authored the first European patent in the 
Czech Geological Survey ever to be submitted and approved. A very complicated approval procedure taking almost four years had preceded 
granting the European patent status to a unique method focused on calcareous and pyritized fossils recovery from calcareous sediments. 
This preparation method is based on the rate of solution contrast of a coarse- and fine-crystalline calcite in the 38% sulphuric acid. 

19TH NOVEMBER 2014
The D8-Highway landslide mitigation

Trucks started hauling soil from the slump-prone slope eighteen months after the landslide event that had occurred on the D8-Highway 
construction site in the Litoměřice area. In June 2013 the landslide damaged the highway as well as the railway track. “It just so 
happened that the whole highway slumped along with the landslide downwards,” described Petr Kycl from the Czech Geological Survey 
fundamental results of the geological investigation. The slide not only buried the highway, but its bulk weight also tore off the bedrock 
with the finished roadway. “We have also found out that the shear plane of the slide runs up to four meters below the highway body, 
which will therefore have to undergo a thorough overhaul and stabilization,” that is how our reporter has been informed by Petr Kycl, 
member of the team that provides professional assistance to the construction workers.        
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Comprehensive regional and deep investigation of the lithosphere

 Special studies, methods of research, Ph.D. theses and dissertations, CGS, 2007, 
continuing investigation

RNDr. Eva Břízová, CSc. 

 Print of geological and applied maps, CGS, continuing investigation RNDr. Pavel Hanžl, Dr. 

 Preparation of methods for the Mapping Directive ZGM 25, CGS, 2009–2015 RNDr. Pavel Hanžl, Dr.

 The database of decorative stones, CGS, continuing investigation
RNDr. Barbora Dudíková 
Schulmannová

 Geological research of confluence area of the Dyje, Kyjovka (Stupava) and Morava rivers, 
CGS,2014–2015

RNDr. Pavel Havlíček, CSc.

 Completion of soil and soil-substrate maps at 1:50,000 scale. Map sheets 12-34 Hořovice 
and 13-33 Benešov, CGS, 2014                                                                                                                                        

Ing. Jana Janderková

 Geological map of northern part of the James Ross Island at 1:25,000 scale, CGS, 2014                                                      RNDr. Bedřich Mlčoch

 Volcanic systems II: origin and evolution of magma, fragmentation and 
sedimentation of volcaniclastic material, CGS, 2012–2014

Mgr. Vladislav Rapprich, Ph.D.

 Pre-Variscan development of the units on the Eastern and Northern margins of 
the Moldanubian Zone: dating and structural-metamorphic analysis of schists and 
surrounding units, CGS, 2012–2014

Mgr. Igor Soejono

 Extreme geochemical heterogeneity of leucogranites at southern margin of the South 
Bohemian Granulite Complex, CGS, 2014

RNDr. Radmila Nahodilová, Ph.D.
RNDr. Stanislav Vrána, CSc.

 Geological base mapping of CR at a scale of 1:25,000, CGS, 2008–2014 Mgr. David Buriánek, Ph.D.

 Type localities of formations of the Sub-Silesian and Silesian units, CGS, 2013–2014 RNDr. Miroslav Bubík, CSc.

 P-T development and characteristics of the mantle source of ultrabasic rocks in 
association with the ultra-high pressure North Bohemian granulites, CGS, 2013–2014

doc. RNDr. Jana Kotková, CSc.

 Microstructural and chemical reappraisal of mineralogical inheritance in partially molten 
rocks: implication of AMS resetting in granitoids in central Vosges, ČGS, 2013–2014

prof. RNDr. Karel Schulmann, CSc.

 Compilation of thematic maps for the UNESCO Bohemian Paradise Geopark, CGS, 2014 RNDr. Lilian Švábenická, CSc.

 Drafting of the chapter on geology for the publication (in preparation) about Doupovské 
hory Mts, CGS, 2014

RNDr. Petr Hradecký

 Protection of global stratotypes in the Barrandian area, CGS, 2013–2014                                       RNDr. Petr Budil, Ph.D.

 Contribution to specific parts of the research plan of CGS by the Department of 
Geochemistry of the Rock Environment, CGS, 2013–2014

Mgr. Jakub Haloda, Ph.D.

 Handbook of geochemical modeling of magmatic processes in R language, CGS, 2013–2014
doc. Mgr. Vojtěch Janoušek, Ph.D.
Mgr. Vojtěch Erban

 Biostratigraphical and palaeoecological evaluation of boreholes in the middle part of the 
Carpathian Foredeep, CGS, 2014–2015

Mgr. Pavla Tomanová Petrová, Ph.D.

 Crustal growth and construction of continental crust: the example of the Central Asian 
Orogenic Belt, Czech Science Foundation P210/12/2205, 2012–2015

prof. RNDr. Karel Schulmann, CSc.

Abbreviations:
AS CR – Academy of Sciences of the Czech Republic; CDA – Czech Development Agency; MEYS – Ministry of 
Education, Youth and Sports; MFA – Ministry of Foreign Affairs; MIT – Ministry of Industry and Trade; MU – Masaryk 
University; MoA – Ministry of Agriculture; MoE – Ministry of the Environment; R&D – Research & Development 
Council; TACR – Technology Agency of the Czech Republic
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 Continental lithosphere as a source of differentiated alkaline lavas and the genetic role 
of basic magma determined through volcanism of the Ohře Graben, Czech Science 
Foundation P210/12/1990, 2012–2015

Dr.sc.nat. Tomáš Magna

 Formation of phosphate minerals and their importance for dating of diagenesis and fluid 
activity in sedimentary rocks, Czech Science Foundation P210/12/2114, 2012–2014

doc. RNDr. Jan Košler, Ph.D.

 A new aspect of granite diversity with respect to the processess of the melt migration 
between the source and the pluton, Czech Science Foundation 14-25995S (panel P210): 
2014–2016

Mgr. Pavlína Hasalová, Ph.D.

 North-Bohemian diamond- and coesite-bearing granulites: studying diamond genesis 
media in a deep subduction zone and consequences of geodynamic models, Czech 
Science Foundation 13-21450S (panel 210), 2013–2015

doc. RNDr. Jana Kotková, CSc.

 Prograde metamorphism, crustal thickening and low-crust flow: a new concept of building 
a Variscan orogen root, Czech Science Foundation 13-16315S (panel 210), 2013–2016

Mgr. Pavla Štípská, Ph.D.

 Use of non-traditional and traditional isotope systems in identifying source materials 
and the moldavite genesis process, Czech Science Foundation 13-22351S (panel 210), 
2013–2016

Dr.sc.nat. Tomáš Magna

 Geological base mapping of CR at a scale of 1:25,000, CGS, 2008–2014 RNDr. Jaroslava Pertoldová, CSc. 

 Krkonoše Mts Mgr. Karel Martínek, Ph.D. 

 Šumava Mts RNDr. Vladislav Žáček 

 Brněnsko Mts Mgr. David Buriánek, Ph.D. 

 Beskydy Mts Mgr. Roman Novotný 

 Jeseníky Mts RNDr. Vratislav Pecina 

 Doupovské hory Mts RNDr. Bedřich Mlčoch 

 Křivoklát area Mts RNDr. Tomáš Vorel 

 Central pluton RNDr. Kryštof Verner, Ph.D. 

 Preparation of the journal Geological Research in Moravia and Silesia, CGS, continuing 
investigation 

Mgr. David Buriánek, Ph.D. 

 Editing of scientific publications, CGS, continuing investigation doc. Mgr. Vojtěch Janoušek, Ph.D. 

 Editing and preparation of the printed and electronic versions of the Bulletin of 
Geosciences, CGS, continuing investigation

prof. RNDr. Jiří Frýda, Dr. 

 Enabling access to geological information in support of GMES, 7th Framework 
Programme of the EU, FP7-SPACE-2010-1, 2011–2014

Mgr. Veronika Kopačková

 The role of Palaeozoic accretion and collisional orogens in the formation and growth of 
continental crust (ROPAKO), LK11202, MEYS – Programme NÁVRAT, 2012–2016

prof. RNDr. Karel Schulmann, CSc.

 Membership in the Scientific Committee on Antarctic Research (SCAR) and in the Council 
of Managers of National Antarctic Programmes (COMNAP), LG13013, MEYS, cooperation 
for MU Brno, 2013–2015

Mgr. Zdeněk Venera, Ph.D.

 Presentation and interpretation of whole-rock geochemical data from igneous rocks – 
bringing the power of R to a wider community, 7AMB13FR026, MEYS, 2013–2014

doc. Mgr. Vojtěch Janoušek, Ph.D.

 Intra-Sudetic Basin Geopark – a Cross-Border Czech-Polish Cooperation, 7AMB14PL037, 
MEYS, 2014–2015

Mgr. Stanislav Čech

 7AMB14AR026: Reconstruction of the uplift of the central part of the Argentine Fuegian 
Andes (southern part of the Tierra del Fuego, Argentina), MEYS, 2014–2015

Mgr. Daniel Nývlt, Ph.D.

 Geological mapping at 1:50,000 scale and evaluating the economic potential of 
a selected area in Western Mongolia, MFA, 2013–2015

RNDr. Vladimír Žáček
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Research into global changes in the geological past and the development of life

 Research into Palaeozoic global changes and the development of biodiversity, CGS, 
2012–2014

prof. RNDr. Jiří Frýda, Dr. 

 Palaeontology of the Antarctic Peninsula: physical processing and scientific 
assessment of material documentation held by the CGS, 2012–2014

Mgr. Radek Vodrážka, Ph.D.

 Climate changes in the Miocene of the Sokolov Basin: lacustrine sediments of the 
Cypress Formation as a palaeoclimate archive analysed by the optical spectroscopy  
methods, CGS, 2014–2015

Mgr. Karel Martínek, Ph.D.

 Development of the Carboniferous/Permian boundary interval in West Bohemia: 
treatment of field data from artificial outcrops of the Gazelle gas pipeline, CGS, 2013–2014

Mgr. Richard Lojka

 Study of marine biota and palaeoenvironment development in the Oligocene based 
on biomarkers and fossil record in a section through the Menilite formation in Křepice 5 
borehole, CGS, 2014–2015

RNDr. Juraj Franců, CSc.  
RNDr. Miroslav Bubík, CSc.

 Cordaitalean and pteridosperm cuticular analysis and their “in situ” prepollen, Czech 
Science Foundation, P210/10/0232, 2010–2014

RNDr. Zbyněk Šimůnek, CSc.

 Multidisciplinary approach to assessment of the biotic crises of the Middle Palaeozoic 
– Devonian Daleje and Kačák bioevents (Prague Basin, Czech Republic), Czech Science 
Foundation, P210/12/2018, 2012–2016

Mgr. Stanislava Vodrážková, Ph.D.

 Magnesium isotope composition of Phanerozoic marine carbonates: Implications 
for chemical evolution of seawater and the formation of massive dolomites, Czech 
Science Foundation, P210/12/P631, 2012–2014

Mgr. Juraj Farkaš, Ph.D.

 Sponges in ancient marine ecosystems and their significance in the environmental 
change assessment: examples from the Cretaceous in the Czech Republic and 
Antarctica, Czech Science Foundation, 14-31662P (panel P210), 2014–2016

Mgr. Radek Vodrážka, Ph.D.

 Climatic archives recorded in the Late Palaeozoic basins of the Bohemian Massif: proxies 
for reconstruction of climatic changes, Czech Science Foundation P210/11/1431 (in 
cooperation with the Faculty of Sciences, Charles University), 2011–2014

Mgr. Richard Lojka

 Changes in the floristic record in the basins of the Bohemian Massif as a consequence 
of climate development during the Late Palaeozoic ice age, in cooperation with the 
Institute of Geology AS CR, Czech Science Foundation, P210/12/2053, 2012–2015

RNDr. Zbyněk Šimůnek, CSc.

 Updating the chronostratigraphy of the Lower Silurian: a proposal for new international 
stratotypes (GSSP) of the Aeronian and Homerian stages, cooperation with the 
Geological Institute of the AS CR, Czech Science Foundation, 14-16124S, 2014–2016

RNDr. Štěpán Manda, Ph.D.

Analysis of the vulnerability of the landscape to natural and anthropogenic processes

 Chromium isotopes as an indicator of natural attenuation of water pollution: 
Introducing mass-spectrometry based technology, TA01021055, TACR, 2011–2014

RNDr. Martin Novák, CSc.
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 Forest soil conditions as a determining factor governing the state of health, biodiversity, 
wood-production and other functions of forests, in cooperation with the Forestry and 
Game Management Research Institute, v.v.i., QI 112A168, 2011–2014

RNDr. Irena Skořepová, CSc.

 Register of Slope Failures, CGS, 2011, continuing investigation Ing. Jan Šikula, Ph.D.

 Influence of acidity and soil-nutrient level on the organic-matter balance of soil in 
forest ecosystems, CGS, 2013–2014

Mgr. Filip Oulehle, Ph.D.

 Highmoors-based study of historic mining and ore dressing in the Krušné hory Mts, 
CGS, 2013–2014

Mgr. Leona Bohdálková, Ph.D.

 Trends in isotopic composition of atmospheric Pb during the past 10 thousand years: 
climate change and pollution research in the Velké Dářko peat bog, CGS, 2013–2014

Mgr. Markéta Štěpánová

 Isotopic analysis of archival samples of ice accretions and snows from 10 monitoring 
sites on mountain ranges of the Czech Republic, CGS, 2013–2014

Mgr. Markéta Štěpánová  
Ing. Adéla Šípková

 Systematics of Sr, Li and Mg isotopes in the Torrent Valley on James Ross Island, Antarctic 
Peninsula, as a parameter indicative of weathering processes, CGS, 2013–2014

Mgr. Jitka Míková, Ph.D.

 Monitoring of mass elements fluxes in forest ecosystems, CGS, 2013–2014 Mgr. Filip Oulehle, Ph.D.

 Research on radon risk from bedrock of the CR, (PUBLICATION), CGS, 2014 RNDr. Ivan Barnet, CSc.

 International conference on organic geochemistry, Prague 2015 (IMOG), CGS, 2014–2015
RNDr. Juraj Franců, CSc. 
Ing. Daniela Ocásková, Ph.D.

 Testing and verifying the multiparametric hydrochemical YSI EXO 1 probes, publishing 
the results, CGS, 2014  

Mgr. Jan Holeček

 Drafting a study project for restoring rock outcrops in the National Natural Monument 
at Landek, CGS,2014–2015

Ing. Jan Malík

 Influence of rock and tectonic contacts on spatial distribution of radon volume activity 
and radiometric parameters in the geological bedrock, CGS, 2014

RNDr. Ivan Barnet, CSc.

 Utilizing LiDAR data for: A) Identifying slope failure risks and acquiring inside knowledge of 
geology around the major monuments (part of project A); B) Identifying exodynamic risk 
in the lower part of Berounka River valley (part of project  B), CGS, 2014

Ing. Petr Kycl

 Geofactor-updating activities (particularly radon, slope failures, geochemistry of the rock 
environment and groundwater) in databases and maps (phase 2014) and identification 
of suffosion-stricken areas, CGS, 2014

RNDr. Oldřich Krejčí, Ph.D.

 Background research for operational geologic documentation of the Moravia gas-line 
construction, CGS, 2014

Ing. Jan Malík

 Geochemical mapping of large European cities – Prague – phase III, completion, CGS, 2014 RNDr. Michal Poňavič

 Geologic supervision of the Dobkovičky landslide remedying (D8), CGS, continuing 
investigation

Ing. Petr Kycl

 Compliance of the CR with the International Convention on Distant Transport of 
Pollutants – The National Centre for Pollution Effects, OOO MoE, 2012, continuing 
investigation

RNDr. Irena Skořepová, CSc.

 Relationship between atmospheric N deposition and N accumulation in rain-fed peat 
bogs: Insights from a 210Pb-15N isotope study, Czech Science Foundation P504/12/1782, 
2012–2014

RNDr. Martin Novák, CSc.

 The balance of organic matter in soil and the nitrogen saturation concept – combined 
influence of the acidity  and nutrient level in forest soils, Czech Science Foundation 
14-33311S (panel P504), 2014–2016

Mgr. Filip Oulehle, Ph.D.

 Isotope-aided cadmium tracing in industry-polluted areas, Czech Science Foundation 
14-21568P (panel P210), 2014–2016

Ing. Eva Čadková, Ph.D.
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 The fate of legacy mercury in forest ecosystems in the area of the so-called Black 
Triangle, Czech Republic, Czech Science Foundation P210/11/1369 (in cooperation for 
the Institute of Geology AS CR, v.v.i.), 2011–2014

RNDr. Pavel Krám, Ph.D.

 Soil Transformations in European Catchments–Soil TrEC (FP7-ENV-2009-1, grant 
agreement number 244118), 2009–2014 

RNDr. Martin Novák, CSc. 

 Enabling access to geological information in support of GMES, 7th Framework 
Programme of the EU, FP7-SPACE-2010-1, 2011–2014

Mgr. Veronika Kopačková

 Innovation of methods of monitoring the health conditions of the common spruce 
woodlands in the Krušné hory Mts using hyperspectral data, cooperation for the 
Faculty of Sciences, Charles University Prague, LH12097, MEYS, 2012–2015

Mgr. Veronika Kopačková

 A new approach to algorithmization and automation in the procedures of information 
gathering from hyperspectral data focused on the soil and environmental 
applications, LH13266, MEYS, 2013–2014

Mgr. Veronika Kopačková

 SLAvONIC – Effects of soil alteration on nitrogen and carbon cycling, FP 7-PEOPLE-
2013-CIG, 2013–2017

Mgr. Filip Oulehle, Ph.D.

 Forecasting landslide hazard in the Carpathian flysch and setting-up a uniform 
methodology, 7AMB14SK038,  MEYS, 2014–2015

Mgr. Aleš Havlín, Ph.D.

 Capability building in environmental geology – Mapping of geohazards including 
hydrogeological conditions in Dila and Hosaina areas, Ethiopia, MFA, 2012–2014

Mgr. Vladislav Rapprich

 Improving the quality of university education in the applied Earth sciences focused 
mainly on geohazards and hydrogeology, MFA (CDA), 2013–2015

Mgr. Vladislav Rapprich

 Landslide proneness assessment in rugged terrains of Georgia using examples of 
endangered settlements, of an international road and powerlines in the Dusheti 
municipality, MFA (CDA), 2014–2016

Mgr. Aleš Havlín, Ph.D.

Research and evaluation of groundwater resources (amounts, limits, quality)

 Innovation of farming systems in the Quaternary depositional setting, their control 
and application in the water resource management zones, QJ 1320213, cooperation for 
the Crop Research Institute, v.v.i. (provider MoA), 2013–2017

RNDr. Renata Kadlecová

 Documenting hydrogeological phenomena and major water-supply sites at Tušimice 
coal mine (Libouš II – north quarry) and vicinity, CGS, 2014–2015

Ing. Petr Hrazdíra

 Permeability of granitoid rock matrix: publishing the results, CGS, 2014 Mgr. Lenka Rukavičková, Ph.D.

 Halenkovice – final analyses of water and plugging and abandoning two observation 
boreholes, CGS, 2014

RNDr. František Konečný

 Review of Groundwater Resources in the Czech Republic (State Environmental Fund, 
under the terms of the Operational Programme the Environment, priority axis 6, 
financed by EU and CR), 2010–2015

RNDr. Petr Mixa 
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Research on mineral resources and the influence of mining and processing on the environment

 Competence Centre for Effective and Ecological Mining of Mineral Resources,  
2014–2019, TACR 

RNDr. Michal Poňavič

 Risk factors in the exploration and mining of gas from shales under the conditions of 
geological structures of selected regions of the Czech Republic, CGS, 2012–2014

RNDr. Juraj Franců, CSc.
RNDr. Vlastimila Dvořáková

 Five-element formation in the Bohemian Krušné hory Mts – mineralogy, geochemistry 
of economic minerals and ore-forming processes, CGS, 2013–2014

RNDr. Vladimír Šrein, CSc.

 Specification of an inventory and current state of utilization of non-reserved mineral deposits 
in the CR, based on the statement of mining- technical and operational data HOR (MIT) 1-01 
for updating of the raw material information system (SurlS) – part 2, CGS, 2012–2014

Ing. Karel Rýda

 Upgrading information of selected abandoned historical mining waste sites – phase II, 
CGS, 2014

RNDr. Vít Štrupl

 On-site investigations of reported remnants of old mine workings, CGS, 2014 RNDr. Vít Štrupl

 Stone-extraction and stone-treatment induced penetration of microscopic asbestos 
into atmosphere in quarries, a study of MoE CR, IX–X, 2014

RNDr. Dalibor Mašek

 Impact of mining and processing of ore on the environment in Namibia: Modelling 
migration of pollutants in soils, plants and groundwaters, Czech Science Foundation, 
P210/12/1413, 2012–2014

doc. RNDr. Bohdan Kříbek, DrSc.

 Re-Os geochronology of ore mineralizations in the Bohemian Massif and 
consequences for their metallogeny, Czech Science Foundation 13-15390S (panel 210), 
cooperation for the Geological Institute of AS CR, v.v.i., 2013–2016

RNDr. Jan Pašava, CSc.

 Experimental investigation of ternary systems: silver-PGM (platinum-group-metal)-
chalcogen, LH11127, MEYS, 2011–2014

RNDr. Anna Vymazalová, Ph.D.

 ArchaeoMontan, Operational Programme Cross-Border Cooperation 2007–2013 with 
the Free State of Saxony, funded by EU and CR, 2012–2014

RNDr. Vladimír Šrein, CSc.

 LG 13006: Representing Czech Republic in the steering bodies of SGA (Society for 
Geology Applied to Mineral Deposits), MEYS, 2013–2015

RNDr. Jan Pašava, CSc.

 Minerals4EU – Minerals Intelligence Network for Europe, FP7-NMP-2013-CSA-7, 2013–2015 RNDr. Ivo Sitenský, CSc.

Research on environmental and geo-energetic technologies

 Research on thermally loaded rocks – prospects for underground storage of thermal 
energy, FR-TI3/325, MIT, 2011–2014

Mgr. Jan Franěk, Ph.D.

 In situ experimental investigation of bentonite stability during long-term heating up 
to 95 °C, in cooperation with WATRAD, s.r.o. (funded by the MIT, TIP Programme),  
FR-TI4/497, 2012–2015

Mgr. Jan Franěk, Ph.D.

 Development and optimization of methodologies of research on safety barriers for 
CO2 storage as one of the key ways for decreasing the GHG content in the atmosphere, 
TA03020405, cooperation for the Nuclear Energy Research Institute Řež, a.s., provider TACR, 
2013–2015

RNDr. Vladimír Kolejka

 Methodology of setting safety conditions in utilization the thermal energy of the 
Earth´s crust (GEOTERMAL), TB030MoE 024, TACR, BETA Program, 2014–2015

RNDr. Jiří Burda

 Investigation and risk assessment of slope instabilities along the lines of the main 
planned thoroughfares, TA04030824, TACR, ALFA Program, 2014–2017

Ing. Jan Šikula, Ph.D.

 Alternative method of geological repository of spent nuclear fuel – phase II, CGS, 2014 prof. RNDr. Tomáš Pačes, Dr.Sc.
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 R&Dialogue – Research and Civil Society Dialogue towards a low-carbon society,  
7th Framework Programme of the EU, 2012–2015, allowable expenses

RNDr. Vít Hladík, MBA

 Season-related cavern-shaped repository of the solar thermal energy in crystalline 
rocks of the Bohemian Massif, MOBILITY program, cooperation with Austria, 7AMB14A 
TE 001, MEYS, 2014–2015

Mgr. Jan Franěk, Ph.D.

Building of an integrated geoscience information system

 Building up the seismic profile database, primary and secondary data interconnection, 
CGS, 2013–2014

RNDr. Eva Hudečková

 Development of the www Information Portal of the CGS, CGS, continuing 
investigation

Ing. Radek Svítil 

 Data sources and metainformation system of the CGS, CGS, continuing investigation Ing. Jan Sedláček

 System for the inventory, protection and popularization of geological sites, CGS, 
2013–2014

RNDr. Pavla Gürtlerová  
RNDr. Jan Čurda

 Maintenance and development of the digital archive of the CGS, CGS, 2010–2012 Ing. Jan Sedláček 

 Integration of the CGS ICT infrastructures of the CGS, CGS, continuing investigation Richard Binko

 Development and maintenance of the National Geologic Map Database of the Czech 
Republic, CGS, continuing investigation

RNDr. Zuzana Krejčí, CSc. 
RNDr. Pavel Hanžl, Dr.

 Implementation of the European INSPIRE Directive in CGS, 2012–2015 Ing. Lucie Kondrová

 Feasibility study of the SurIS upgrade system, CGS, 2013–2014 Ing. Helena Skarková

 Facilitating access to collections and material documentation – phase II, CGS, 2013–2014 Mgr. Petr Čoupek 
Ing. Helena Skarková

 Upgrade of the CGS Map Server, CGS, 2013 Ing. Martin Paleček 
Mgr. Václav Pospíšil

 Administration, maintenance and development of the PMČR50 geo-database in 
relation with the compilation of new soil maps and their safekeeping, printing and 
presentation, CGS, 2013

Ing. Jan Sedláček

 Data sources and metainformation system of the Czech Geological Survey, continuing 
investigation

Ing. Jan Sedláček

 Completion of sub-tasks of the “Draft-concept of further development of materials 
collections of the CGS“, re-discard and redepositing  of findsite palaeontological 
collections and remedying of J. Sekyra´s sample collections at Lužná u Rakovníka, CGS, 
2014–2015

RNDr. Petr Budil, CSc.

 Bilateral cooperation with the Geologische Bundesanstalt Wien (Geological Survey of 
Austria) – Collections, Archive and GIS, CGS, 2014

RNDr. Petr Budil, CSc. 
Ing. Lucie Kondrová
RNDr. Alena Čejchanová
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 Implementation of data from the vertical geo-electric sounding to CGS central 
databases, CGS, 2014–2015 

RNDr. Eva Hudečková

 Release of 1:50,000 soil maps  – lay-out of digital maps produced by NCA CR according 
to the requirements for CGS map outputs, complemented by explanatory texts to 
maps and priniting for the archive, CGS, 2014

Ing. Jana Janderková

 Launching the CGS ArcGisOnline portal, preferentially as a tool for an effective access 
to mobile map applications, CGS, 2014

RNDr. Roman Kujal, Ph.D.

 Revision of the mining impacted area and old workings charts based on acquisitions 
of digital map documents serving as a background for the investigation of old mine 
workings – phase II, CGS, 2014

Ing. Anna Horáková

 Development of a technical, database-related and applicable infrastructure for an 
effective creation, easy access and safekeeping of information in the register of old 
mine workings and acquisition of data for old mine workings investigation, CGS, 2014

RNDr. Dana Čápová

 Processing and evaluation of final reports from the Mineral Deposit Fund (FZ) at Kutná 
Hora workplace as a tool for old mine workings investigation – phase II, CGS, 2014

Mgr. Jolana Šanderová

 Evaluation and processing of map documents deposited in national archives of the 
Czech Republic (Opava, Zámrsk, Pilsen, Třeboň and Prague) as a background for old 
workings investigation, CGS, 2014

Mgr. Jolana Šanderová

 Revision of safekeeping measures for old mine workings and abandoned exploratory 
mine workings in accordance with decree 52/1997 Coll. of the Czech Bureau of Mines 
stipulating requirements for health and safety at work and safety measures in carrying 
out abandonment operations of main mine workings (year 2014), CGS, 2014–2015

RNDr. Pavel Šír

 Finishing of implementation of the specialized geophysical archive from the Brno 
workplace to the information system of CGS, 2013–2014

RNDr. Eva Hudečková

 Mineral commodity summaries of the Czech Republic 2014 + Changes in reserves 
2004–2013, CGS, 2013–2014

RNDr. Jaromír Starý

 Updating the 1:50,000 soil map production, compilation of map sheets 02-34 Bílina 
and 02-43 Litoměřice, CGS, 2014

Ing. Jana Janderková

 Discoveries are waiting for you, Operational Programme – Competitiveness through 
education, MEYS, 2013–2014

Ing. Patrik Fiferna

 Further-education programme for the CGS employees threatened on the labour 
market, OP Prague – adaptability, the capital city of Prague, 2013–2014

Alena Beck

 Processing and re-location of the materials collections acquired from the Regional 
museum at Teplice, phase I – preparatory work, CGS, 2014

RNDr. Alan Donát

 Processing of auxiliary data for Mineral Deposit Information System (MDIS) – 
exploration areas and mineral deposit logs

RNDr. Jaroslav Mojžíš

 Ranking of Geological sites of interest with respect to high-rank protected areas in 
the Czech Republic, MoE, Department of Special Territorial Nature and Landscape 
Protection, XI/2014

RNDr. Pavla Gürtlerová

Advisory and expert services

 Geological composition as a factor determining land-use and development of the 
territory of the CR, CGS, continuing investigation

RNDr. Jan Čurda 

 Advisory and expert services of the CGS quick response teams providing for the 
needs of the Department of Geology of the MoE, CGS, 2014

RNDr. Jan Čurda

Page 69



Annual Report Czech Geological Survey 2014

Page 70

The CGS presented a unique  
collection of fossils from the Antarctica

Reconstruction of a Plesiosarus and life on the bottom of a Upper 
Cretaceous sea by artist-painter Petr Modlitba. 

The CGS on the Antarctic Peninsula
The Czech Geological Survey has been active in the area of the 
Antarctic Peninsula since 2003, when its staff members explored 
the ground for future construction of the Czech Antarctic station. 
Within the framework of the Ministry of the Environment projects, 
they produced the first geological map of northern part of the 
James Ross Island. 
Geologists of the CGS worked on the Antarctic Peninsula and on 
the James Ross, Seymour and Vega islands. The results of their work 
are documented by 50 scientific papers and professional maps, 
published mostly in prestigious international journals. “Integral 
part of geological activities in the Antarctica – besides mapping, 
geochemistry, volcanology, climatology and further studies – 

Radek Vodrážka
palaeontologist

In the course of ten years, geologists 
of the Czech Geological Survey have 
been able to collect a vast number 
of unique fossilized remains of fauna 
and flora. The most prominent finds 
presented to the general public 
include the skeletal remnants of 
a large marine reptile Plesiosaurus, 
fossil shells of giant ammonoids and 
nautiloids or fossilized tree trunks. This 
collection of worldwide importance 
was shown by the participants of the 
Antarctica expeditions personally on the 
occasion of the 95th anniversary of the 
establishment of the Czech Geological 
Survey. News highlighting this event 
appeared shortly in mass media 
including television and radio. 
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represented the palaeontological research. Several important 
palaeontological finds were publishable only after a certain lapse 
of time. The transportation of fossils from the Antarctica to the 
Czech Republic itself was very challenging, both as for the time 
and logistic. The professionals also needed some time for cleaning, 
preparing and studying the material. Even the first graphic 
reconstruction was created,” says Petr Mixa, team leader of the 
geological investigation in the Antarctic Peninsula area. 

Fossil fauna and flora of the Antarctic Peninsula has stepped 
into the foreground of interest among the researchers. 
Palaeontological investigation of this area dates back to  
the late eighties of the last century. Globally, it still represents  
the least-explored and entirely unique locality. 

Plesiosaurus from vega
One of the most significant finds was done on the Vega Island 
– fossilized bone fragments were found there. The investigation 
resulted in unearthing part of a skeleton of a Mesozoic marine 
reptile – Plesiosaurus. After travelling for four months the samples 
got to the CGS laboratories. The preparators spent hundreds of 
hours by cleaning, mechanical and chemical preparation and 

conservation. We know nowadays that the majority of collected 
bones represent an almost complete pubis, chest and tail vertebrae, 
portions of limbs and a well-preserved part of the thorax with rib 
fragments. We have even a gastral filling. The long-necked marine 
reptiles often swallowed quartz pebbles – so called gastroliths, 
which we found in the near vicinity of thoracal vertebrae. The 
investigated specimen belongs to the extinct family Elasmosauridae 
(order Plesiosauria) and it was an adult, ca 6 m long individual.  

In addition to Plesiosaurus remnants, fossilized fish, nautiloids, 
ammonites, crabs and a hundred of other fossils have been 
found in these marine sediments of late Cretaceous age. The 
artist-painter Petr Modlitba from Brno carried out, with the help 
of professional supervision, a reconstruction of the ancient 
plesiosaurids and other biota, which inhabited the sea bottom in 
this area 75 million years ago.                        

Found skeletal remnants of a large marine saurian Plesiosaurus (Elasmosauridae, Plesiosauria).

Found skeletal remnants of a large marine saurian 
Plesiosaurus (Elasmosauridae, Plesiosauria).

The most important mean of transport in the James Ross 
Island area is an inflatable boat (zodiac).

Articulated chest and 
shoulder vertebra.
Femur, part of the pelvis 
(os ischii). 

The first camping site of the CGS geologists on the Vega 
Island. The new samples weight down the tent margins 
immediately after the return from the field trip. 



Annual Report Czech Geological Survey 2014

Page 72

james Ross – the island of fossils 
The major part of the fossil collection from the Antarctica comes 
from the northern part of this island, which is the venue of J.G. 
Mendel Czech polar station run by the Masaryk University in Brno. 
Besides the above-mentioned ammonites, the island harbours 
abundant belemnite rostra, pelecypod, gastropod, scaphopod, 
and crustacean shells and corals. Among the vertebrates, only 
incomplete bone remnants of marine reptiles (plesiosaurians and 
mosasaurians), of fish, chondrichtians and rarely also turtles have 
been found. Among the fossil plants, abundant fossilized wood 
fragments and complete fossil plant leaves have been found.

The finds of fossilized ammonite shells are especially attractive for 
the general public. They astonish people not only by their size, but 
also by the marvellous state of conservation – at places, even the 
original nacre layer has been preserved. The so uniquely preserved 
fossils, such as are the shells of the ammonite Eupachydiscus are 
nowhere to be found. 

Palaeoecological investigations
The times of hasty descriptions of new fossil species from 
the James Ross Island are gone. Palaeontological research of 

invertebrate animals has taken a new path. It is focussing above  
all on the palaeoecology, which tries to describe as truly as 
possible the environment in which the ancient organisms lived,  
for instance the sea depth and water temperature. 
Czech palaeontologists and geochemists are attracted by the 
possibility of gathering further information that can be read from 

the fossils. The ammonites, pelecypods, and gastropods have an 
intact original nacre layer which is very important for the evolution 
study of individual molluscan groups. Geochemical studies of 
the fossilized wood provide information about the environment 
that existed during late Cretaceous times. Information about the 
fossilized wood and foliage is important not only for determining 
the composition of ancient plant species but also for description 
of the environment in which those plants lived. 
Also the studies of invertebrate animals have brought unexpected 
results. It was possible for the first time to find and describe the 
first animal sponges (Porifera) from the rocks of the Antarctica. 
The staff members of the Czech Geological Survey and their 
colleagues from the British Antarctic Survey published an article 
on this issue in the prestigious American Journal of Paleontology. 

The fossil deep forests of the Antarctica
The laymen are fascinated by the paradox of the Antarctica being 
a hostile and frozen-over continent with an ice sheet measuring 
several kilometers in thickness on the one hand, and the occurrence 
of fossils among which the plants are most frequent, on the other.  
“It is exactly the fossil wood, leaves and pollen which represent 
a treasury of information on the temperature, precipitations and 
climate seasonality in Earth’s history,” says Jakub Sakala from the 
Faculty of Science of the Charles University. Jakub took part in an 
expedition of the CGS in the course of which he made an excellent 
discovery. He found a fossilized wood, which looked like a coniferous 
tree remnant at a first sight. After a thorough study he discovered 
that it was a fragment of an angiosperm plant. This piece of wood is 

the oldest fossil of this kind in the Antarctica and was described as 
Antarctoxylon mixai sp. n. 
Palaeontologists of the CGS and their colleagues from the Faculty 
of Science of the Charles University are preparing a comprehensive 
exhibition with fossils found in the Antarctica to be festively opened 
on September 2015 in Chlupáč Museum of Earth History in the 
Faculty of Science, Albertov, Prague.       

The CGS presented a unique collection of fossils from the Antarctica

Accumulation of molluscan shells (coquina) from a newly 
discovered locality – belemnite rostra, scaphopods, 
pelecypod and gastropod shells.

A coalified and calcified coniferous tree trunk 
(Araucaria).

Ammonites of the 
genus Eupachydiscus 
representing an 
extinct evolution 
branch of 
cephalopods.



Web
Czech Geological Survey website www.geology.cz

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
Portal of Geohazards 
www.geology.cz/geohazardy

Photo Archive fotoarchiv.geology.cz

Slope Failures 
www.geology.cz/svahovenestability

My Piece of Earth – webpage for children 
and young people mujkousekzeme.geology.cz

World of Geology
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

Web applications

Map Server www.geology.cz/extranet-eng/maps

Geological Encyclopedia 
www.geology.cz/encyklopedie

Dictionary of Geology E-C and C-E 
www.geology.cz/slovnik

Virtual Museum muzeum.geology.cz

Geological Localities lokality.geology.cz

Geologically Interesting Features
mapy.geology.cz/zajimavosti

Decorative Stones 
dekoracni-kameny.geology.cz

Other web presentations

On-line shop obchod.geology.cz

The CGS channel on YouTube 
www.youtube.com/geologycz

www.geology.cz

Principal Offices of the Czech Geological   New web pages

Klárov 3, 118 21 Praha 1,  
Phone: +420 257 089 411,
Fax: +420 257 531 376

Directorate | Regional and Applied  
Geology | Library | Archive  
Collections | GIS and DB | Publishing  
House | Bookshop | Press Centre

Erbenova 348, 790 01 Jeseník,  
Phone/Fax: +420 584 412 081

Regional Office | Archive of Geological  
Samples | Bookshop

Kamenná 42, 262 31 Milín,   
Phone: +420 234 742 205

Archive of Geological Samples

288 02 Kovanice, čp. 184, 
Phone: +420 234 742 205

Archive of Written Documentation

Kotlářská 2, 611 37 Brno,  
Phone: +420 541 129 496,
Fax: +420 541 211 214

Joint Microprobe Laboratory of Masaryk 
University, Brno and the CGS

Geologická 6, 152 00 Praha 5,  
Phone: +420 251 085 111, 
Fax: +420251 818 748

Central Laboratory (inorganic  
geochemistry) |  Geochemistry |   
Special Laboratories

Headquarters Klárov

Workplace Jeseník

Laboratory of Electron  
Microprobe and Microanalysis,  
Faculty of Science, MU Brno

Archive of Material  
Documentation Kamenná

Archive of Material  
Documentation Kovanice

Workplace Barrandov



www.geology.cz/extranet-eng/about-us/contacts

Principal Offices of the Czech Geological   Survey

Kostelní 26, 170 06 Praha 7,
Phone: +420 234 742 111,  
Fax: +420234 742 290

Geofond |  Study Room |  Video Archive |  
Part of the Documentary Archive |   
Specialized Offices

Leitnerova 22, 658 69 Brno,  
Phone: +420 543 429 200,  
Fax: +420 543 212 370

Regional and Applied Geology,  
Geophysics | Geochemistry | Testing  
Laboratory (organic geochemistry) |  
Library and Archive | Bookshop |  
GIS and DB

Dačického náměstí 11, 
284 01 Kutná Hora, 
Phone/Fax: +420 327 512 220

Geofond – Section for the Impacts  
of Mining Activity

270 51 Lužná u Rakovníka, čp. 432,  
Phone/Fax: +420 313 537 849

Archive of Geological Samples |  
Collections | Publications

289 22 Stratov, čp. 184, 
Phone: +420 234 742 205

Archive of Geological Samples and Written 
Documentation

Železnohorská 450, 583 01 Chotěboř,  
Phone: +420 234 742 205

Archive of Geological Samples

Masarykovo nám. 16, 
254 80 Jílové u Prahy,  
Phone: +420 241 950 455

Archive of Material Documentation

Brno Branch Workplace Kutná Hora

Archive of Material  
Documentation Stratov

Archive of Material  
Documentation Chotěboř

Archive of Material  
Documentation Lužná

Regional Museum and Centre for  
Documentation of Gold Deposits 
Jílové

Workplace Kostelní
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