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It is with great pleasure that I present the 2024 Research 
Reports of the Institute of Geology of the Czech Acade-
my of Sciences. The year was marked by rapid develop-
ments in the global scientific community, particularly in 
the progress of artificial intelligence and computational 
modeling, which have reshaped methodologies across 
nearly all scientific fields. At the same time, there has 
been a renewed global focus on energy security, environ-
mental sustainability, and planetary health. These devel-
opments have opened new opportunities for research 
institutions such as ours.

Throughout the year 2024, the Institute advanced its 
mission through a combination of basic research, inter-
disciplinary initiatives, and knowledge transfer. Our 
researchers authored more than 130 publications in im-
pact factor journals, reflecting both the productivity and 
the quality of our scientific output. It has also been par-
ticularly rewarding to see our teams participate in inter-
national forums, contribute to high-impact publications, 
and collaborate with universities and research centres 
abroad. These engagements highlight not only our sci-
entific excellence but also our willingness and ability to 
engage across disciplines. Among the most significant 
accomplishments of the year were our contributions to 
a number of international projects.

While major scientific discoveries were often put 
forward in the headlines, the year 2024 also served as 
a reminder that high-quality research depends on long-
term commitment, careful institutional governance, and 
a supportive environment for emerging scholars. One of 
our priorities was therefore the strengthening of career 
development pathways for early-stage researchers. In-
ternally, we took several important steps to modernize 
our infrastructure, improve administrative efficiency, 
and support interdisciplinary cooperation.

Global scientific discussions in 2024 were strongly 
shaped by the developments in environmental research, 
the energy transition, and the ethical and legal impli-
cations of artificial intelligence. These topics influenced 
not only academic debates but also the direction of 
funding, public engagement, and education. We have re-
mained committed to the belief that research must not 
only generate knowledge, but also communicate it effec-
tively and responsibly.

The value of collaboration is evident in the partner-
ships we have formed with domestic and international 
institutions. Joint projects and co-authored publications 
have expanded our impact and created new avenues for 
innovation. In addition, our cooperation with univer-
sities has helped integrate research and teaching more 
closely, opening opportunities for students to engage 
with scientific work. These relationships are a testament 
to the trust and respect we have built up over time.

Of course, 2024 also presented difficulties. Economic 
pressures, administrative burdens, and the need to adapt 
to rapidly changing technological environments have af-
fected research institutions everywhere. I have, though, 
been consistently impressed by the resilience and adapt-
ability of our staff. Our ability to meet challenges with 
creativity and determination has allowed us not only 
to maintain but, in some areas, to enhance our perfor-
mance. This collective resilience is one of our greatest 
strengths as an institution, and I am confident that this 
statement is fully reflected in the herein presented re-
sults.

DIRECTOR’S
INTRODUCTION

1.

IN AUGUST 2025,
TOMÁŠ PŘIKRYL
DIRECTOR OF 
THE INSTITUTE
OF GEOLOGY
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2. GENERAL
INFORMATION

Institute of Geology of the Czech Academy of Sciences, v. v. i.
Rozvojová 269
165 00 Praha 6 – Lysolaje
Czech Republic

Institute of Geology of the Czech Academy of Sciences, v. v. i.
Department of Paleomagnetism
U Geofyzikálního ústavu 769
252 43 Průhonice
Czech Republic

+420-233 087 208 (Secretary)
+420-233 087 206 (Director)
+420-220 922 392
e-mail: inst@gli.cas.cz

+420-272 690 115
inst@gli.cas.cz

The Institute of Geology is a  public research institute 
organized within the Czech Academy of Sciences. It 
concentrates on scientific study of the structure, com-
position and history of the Earth’s  lithosphere and the 
evolution of its biosphere. Although the Institute does 
not have the opportunity to cover all geological disci-
plines (in the widest possible sense) or regionally bal-
anced geological studies, its activities span a relatively 
broad range of problems in geology, geochemistry, pale-
ontology and paleomagnetism. The Institute contributes 
to the understanding of the general rules governing the 
evolutionary processes of the lithosphere and biosphere 
at regional as well as global scales; to this end, the Insti-
tute mostly employs the acquisition and interpretation 
of relevant facts coming from the territory of the Czech 
Republic.

The Institute is a  broad-scope scientific institution 
active in geology, paleontology, petrology, mineralogy 
and other disciplines, lately accentuating environmental 
geology and geochemistry. Major research areas covered 
by the Institute include: the petrology and geochemistry 
of igneous and metamorphic rocks; the lithostratigraphy 
of crystalline complexes; volcanology and volcanostra-
tigraphy; structural geology and tectonics; paleogeogra-
phy; terrane identification; the taxonomy and phylogeny 
of fossil organisms; the paleobiogeography of Variscan 
Europe; paleoecology (incl. population dynamics, bioev-
ents); paleoclimatology as evidenced by fossil organisms 
and communities; biostratigraphy and high-resolution 
stratigraphy; basin analysis and sequence stratigraphy; 
exogenous geochemistry; exogenous geology and geo-
morphology; Quaternary geology and landscape evolu-
tion; karstology and paleokarstology; and paleomagne-
tism, magnetostratigraphy and petromagnetism.

Historically, the Institute’s predecessor, the Geological 
Institute of the Czechoslovak Academy of Sciences (ČSAV), 
was founded on July 1, 1960. Nevertheless, its structure 
had developed in the period of 1953–1961, during which 
several independent laboratories (those of Paleontology, 
Engineering Geology, Pedology, and Geochemistry) were 

established; the Collegium for Geology and Geography 
of the ČSAV was the umbrella organization from 1957. 
On July 1, 1960, the Institute of Geochemistry and Raw 
Materials of the ČSAV was also established, responsible 
for the technical and organizational affairs of adjoined 
geological workplaces until their unification within the 
Geological Institute of the ČSAV.

On August 1, 1964 the Institute of Geochemistry and 
Raw Materials was integrated into the Geological Insti-
tute. On July 1, 1969 the Institute of Experimental Min-
eralogy and Geochemistry of the ČSAV was founded: 
a  newly established successor to the Institute of Geo-
chemistry and Raw Materials. Some of the staff of the 
Geological Institute joined this new institute. On Jan-
uary 1, 1979 the Institute of Experimental Mineralogy 
and Geochemistry was integrated into the Geological 
Institute.

On March 1, 1979, the Geological Institute merged 
with the Mining Institute of the ČSAV to form the Insti-
tute of Geology and Geotechnics of the ČSAV, and finally 
separated out of the latter again on March 1, 1990.

On January 1, 1993, the Academy of Sciences of the 
Czech Republic (CAS) was established out of the ČSAV, 
and the Geological Institute became a part of it. The In-
stitute falls under the 1st Department of Mathematics, 
Physics and Earth Sciences, and the 3rd Section of Earth 
Sciences. On January 1, 2007 the Institute became a pub-
lic research institute (v. v. i.), on the basis of a change in 
legislation regarding research and development.

The economic and scientific concept of the Institute of 
Geology of the Czech Academy of Sciences and the eval-
uation of its results lie within the remit of the Executive 
and Supervisory Boards, which include both internal 
and external members. Institutional Financing plans are 
evaluated by a  special Committee of the Czech Acade-
my of Sciences. Besides research, Institute staff are in-
volved in lecturing at universities and in the graduate/
postgraduate education system. Special attention is also 
given to the dissemination of the most important scien-
tific results through public media.

Up-to-date information on the Institute is available on the Internet:
http://www.gli.cas.cz.
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Management
RNDr. Tomáš Přikryl, Ph.D.		  Director of the Institute
Mgr. Michal Filippi, Ph.D.		  1st Deputy Director

Executive Board
prof. RNDr. Pavel Bosák, DrSc.		  Chairman
Mgr. Michal Filippi, Ph.D.		  Vice-Chairman
doc. RNDr. Jiří Kvaček, DSc. (National Museum, Prague)
RNDr. Tomáš Přikryl, Ph.D.
RNDr. Roman Skála, Ph.D.
RNDr. Ladislav Slavík, CSc.
Mgr. Martin Svojtka, Ph.D.
Ing. Petr Uldrych (Ministry of the Environment of the Czech Republic, Prague)
prof. RNDr. Jiří Žák, Ph.D. (Faculty of Science, Charles University, Prague)

Supervisory Board
prof. Jan Řídký, DrSc. (Inst Phys, Czech Acad Sci, Prague)		  Chairman
Mgr. Jiří Adamovič, CSc.		  Vice-Chairman
RNDr. Pavel Hejda, CSc. (Inst Geophys, Czech Acad Sci, Prague)
doc. RNDr. Václav Kachlík, CSc. (Faculty of Science, Charles University, Prague)
prof. RNDr. Stanislav Opluštil, Ph.D. (Faculty of Science, Charles University, Prague)

3. ORGANIZATION UNITS
MANAGEMENT, EXECUTIVE 
BOARD, SUPERVISORY BOARD

3A

SCIENTIFIC DEPARTMENTS3B
The Department of Analytical Methods provides scientific 
services to other institutional departments and non-in-
stitutional academic bodies, as well as to commercial 
entities. These include both imaging and composition-
al data obtained using scanning electron microscopy, 
as well as quantitative chemical analyses made with an 
electron probe microanalyzer, information on the phase 
composition of materials based on X-ray diffraction 
analysis, and finally phase and structural information 
extracted from vibrational molecular spectral methods.

Topics covered in 2024 included chemistry of acces-
sory minerals, optical fibers doped with REEs, mafic 
minerals in ultramafic rocks, the composition of mine 
tailings, pedogenetic studies, petrographic identification 
of sedimentary and volcanic rocks, and historical pig-
ments. In addition, the department’s own research con-
tinued. This was directed towards, among other topics, 
the study of the chemical composition of Muong Nong-
type moldavites, and the chemical and structural study 
of the minerals of enstatite-rich meteorites.

Further, cooperation was deepened with the J. Hey-
rovský Institute of Physical Chemistry – Centre for In-
novation in the Field of Nanomaterials and Nanotech-
nologies. Within the framework of this cooperation, the 
department was analytically involved in the characteri-
zation of new photocatalytic nanomaterials used for the 
removal of pollutants from water and air. Furthermore, 
the analytical services of the NanoEnviCz research in-
frastructure, of which the J Heyrovsky Inst Phys Chem 
is the main coordinator, were used. This collaboration 

allowed valuable data to be obtained on the porosity 
and surface properties of uranium-bearing sandstones, 
which are studied in our department.

In connection with the study of uranium ores, coop-
eration was re-established with the DIAMO state enter-
prise as well as with CEITEC BUT. As a result, it will be 
possible in the coming years to expand research on the 
origin of uranium mineralization, develop new forms of 
visualization, and enhance mathematical processing of 
analytical data from deposits in the northern Bohemian 
Cretaceous Basin.

Last but not least, the department is also involved in 
studies focused on the development and characteriza-
tion of biomaterials, preparation of thin films, and func-
tionalization of surfaces for biomedical and photoelec-
trochemical applications. In an ongoing collaboration 
with the Inst Photon & Elect, Czech Acad Sci, Prague 
and the Inst Phys Mat, Czech Acad Sci, Brno, the study 
of luminophores for short- and mid-infrared lasers has 
continued. In cooperation with the Czech University of 
Life Sciences in Prague we studied the influence of en-
richment in biochars and their composites with nano Fe 
or Mn in soil on the immobilization of heavy metals, 
the root function in the uptake of heavy metals by hy-
droponically grown plants in the presence of nano Fe 
particles in the nutrient solution, metallurgical dust and 
slag, and also compared the potential of natural zeolites 
and zeolite granules coated with a layer of Mn oxide for 
Cd to stabilize contaminated soils.
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The Department of Environmental Geology and Geo-
chemistry is a specialized unit dealing with the geology 
and geochemistry of the recent period, with special em-
phasis on environmental issues.

In 2024, our work in the field of environmental ge-
ology continued in the area of weathering, cavity and 
cave formation in sandstone formations. Within a newly 
acquired Czech Science Foundation project focused on 
field methods for quantifying the strength and degree of 
weathering in granularly disintegrating rocks, current 
issues of the stability of sandstone formations during 
forest fires were addressed. In the field of environmental 
geochemistry, we studied the distribution of heavy met-
als in biomass components as a function of geological in-
fluences such as bedrock or atmospheric concentrations. 
The influence of forest fires on soil, hydrology and the 
balance of ecologically important elements in the con-
text of the vegetation present is the subject of a newly 
started Technology Agency of the CR project, carried 
out jointly with other institutes of the Czech Acad Sci. 
Within the AV21 Dynamic Planet Earth project, we are 
studying the details of the evolution of water chemistry 
of the Karlovy Vary spring Vřídlo (Sprudel) and its re-
cord in spring sinters; this research is carried out with 
the cooperation of the Natural Medicinal Resources and 
Colonnades Administration (SPLZAK, Karlovy Vary).

Monitoring also continued in the Lesní potok catch-
ment in the Voděradské bučiny National Nature Reserve 
within the GEOMON network, and monitoring of depo-
sition and mass fluxes on the territory of the Bohemian 
Switzerland NP within a  long-term joint project of the 
Inst Geol, Czech Acad Sci and the BSNP.

Department staff took part in lectures on “Heavy 
metals in the environment”, “Dating of environmental 
changes” and “Geomycology” at the Faculty of Science 
of Charles University. A thesis on the use of coniferous 
tree rings as a geochemical archive from an extremely 
mercury-contaminated area was prepared within the de-
partment, ready to be defended at the Faculty of Science 
of Charles University in 2024.

Considerable attention was paid to the popularisation 
of the knowledge gained and to public education, with 
individual departmental staff members presenting the 
results of their research to the public, which was reflect-
ed in a number of outputs.

The Department of Geological Processes has em-
ployed a combined approach using a range of methods 
in petrography, mineralogy, geochemistry and geochro-
nology.

In 2024, the departmental team finalized a  set of 
methods for the simultaneous determination of Sr con-
centrations and 87Sr/86Sr ratios by isotopic dilution using 
TIMS mass spectrometer measurements. Measurements 
of several reference materials were completed, showing 
excellent precision of better than 0.2 %. After the ap-
proval of finances from the CAS budget for high-cost in-
struments, Element XR mass spectrometer (ThermoFish-
er Scientific) and ImageGEO193 excimer laser (ESI) 
were obtained through a tender at a total price of CZK 
20,328,000 incl. VAT. The testing necessary for launching 
routine measurements are currently underway.

Department staff were engaged as principal investi-
gators or co-investigators in three grant projects sup-
ported by the Czech Science Foundation. These focused 
on geoarchaeological research of the medieval castle of 
Rokštejn (L. Lisá), geochemistry of stable isotopes of re-
dox-sensitive elements of continental red beds (L. Ack-
erman), and the study of the ages of detrital zircons 

as a  tool for the interpretation of terrane provenance 
(M. Svojtka).

Besides basic research (e.g., papers in Geochimica et 
Cosmochimica Acta, Gondwana Research, Contribu-
tions to Mineralogy and Petrology and other journals), 
department scientists were involved in outputs of soci-
etal relevance within the Strategy AV21 program. The 
“Water for Life” project continued with a study dealing 
with concentrations of indicative elements in fish oto-
liths, important for the management of Czech water res-
ervoirs. At the same time, Sr isotope study allowed the 
correlation of 87Sr/86Sr ratios in fish otoliths with those 
in the aquatic habitats of the fish and in the ambient 
rock environment. This approach allowed us to describe 
fish migration paths and mating sites, which help in 
sustainable fishing planning (M. Svojtka). The “Dynamic 
Planet Earth” project tested innovative methods in the 
study of geological samples and preparation of petrolog-
ical thin sections. In addition, collaboration began with 
the University of Turku (Finland), with the Institute of 
Geology becoming a testing center for the development 
of high-tech sensors for precise grinding and polishing 
(T. Hrstka). The “Dynamics of sandstone landscapes evo-
lution” program within the same activity (J. Adamovič) 
studied the effects of forest fires on sandstone bedrock, 
the compositions and structures of sandstones favorable 
for the occurrence of rockfall and supplemented the ex-
isting rockfall internet database.

The Department of Paleobiology and Paleoecology is 
involved in paleontological and paleoenvironmental in-
terpretation, concentrating on four major areas – Palae-
ozoic stratigraphy and paleoenvironment, Palaeozoic to 
Cenozoic palynology, vertebrate paleontology and Cre-
taceous research – that can be further subdivided into 
various sub-topics. The department’s studies contribute 
to the understanding of the evolution and extinctions of 
fossil communities, to knowledge of climate changes in 
the past, and to the refinement of the Geological Time 
Scale.

In 2024, the department staff members focused on the 
habitat, evolution, evolutionary dynamics and biostra-
tigraphy of fossil invertebrates (e.g., arthropods, grap-
tolites, cephalopods, conodonts, echinoderms, etc.), and 
the evolution of some fossil vertebrates (fishes, amphib-
ians and mammals) and plants from the Carboniferous, 
Cretaceous and Cenozoic. They actively participated 
in the organization of several significant international 
events. J. Bek and J. Votočková Frojdová were the main 
organizers of the XVth International Palynological 
Congress and XIth International Organization of Pal-
aeobotany Congress; over 500 attendees were present 
in Prague. L. Slavík and P. Štorch were on the organ-
izing committee of the Joint ISSS-SDS Meeting “Time-
line of Silurian and Devonian environmental and biotic 
changes”, and organized annual business meetings as 
chairs of the international stratigraphic subcommissions 
(SDS and ISSS/ICS of the IUGS). L. Laibl co-organized 
the 3rd virtual meeting of IGCP 735, with international 
participation, in Prague. In autumn 2024, Jiayi Yin from 
the University of Wuhan accomplished the aims of her 
stay at the department; she submitted her PhD thesis 
within the stratigraphic project focused on global corre-
lation of the Silurian–Devonian boundary. Department 
staff members contributed to several important results 
that were published in prestigious journals, including 
Earth Science Reviews, Nature Ecology & Evolution, Life, 
Palaeogeography Palaeoclimatology Palaeoecology, and 
Newsletters on Stratigraphy and Cretaceous Research. 
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Particular achievements were made in global stratig-
raphy. On January 20, 2024, the International Union of 
Geological Sciences ratified the fourth Global Stratotype 
Section and Point (GSSP) located in the Lower Palaeozoic 
of the Barrandian area. The section near Hlásná Tře-
baň is the new international stratotype for the lower 
Silurian Aeronian Stage; this decision resulted from the 
extensive study, description, and proposal by an inter-
national research team led by P. Štorch. In autumn 2024, 
an official proposal for the subdivision of the Pridoli Se-
ries was submitted to the International Subcommission 
on Silurian Stratigraphy (ISSS/ICS) by the team led by 
L. Slavík. Three projects of the Czech Science Founda-
tion also continued through the year.

The Department of Paleomagnetism focuses on re-
search into magnetostratigraphy, magneto-mineralogy, 
paleomagnetism, and rock magnetism. The resulting 
studies provide data on the Earth’s magnetic field as re-
corded in rocks or archaeological materials, and contrib-
ute valuable information to other geoscience disciplines.

In 2024, a special attention was devoted to publication 
activity related to a  completed Czech Science Founda-
tion project focused on integrated stratigraphic studies 
of the Jurassic–Cretaceous (J/K) boundary interval. Most 
of these studies, including profiles from Czechia, Aus-
tria, France, and Serbia, were published in close co-oper-
ation with (inter)national collaborators in a special issue 
of Cretaceous Research. Further, research continued on 
limestones of the Purbeck Group from south-eastern 
England (Upper Jurassic to Lower Cretaceous). The re-
sults will help the Berriasian Working Group to corre-
late the Tethyan and Boreal realms.

In addition to the J/K  boundary, the department 
was involved in multiple other studies. Paleomagnetic 
research was carried out on basalts from several sites 
in the Erzgebirge Mountains. An international collab-
oration with Slovenian and Slovak partners focused 
on karst sediments and their link to karst geology, its 
development and speleogenesis, especially in Slovakia 
(Plavecký Karst, Malé Karpaty Mts.) and Slovenia (Clas-
sical Karst). Comprehensive research in the Račiška 
pečina Cave (Matarsko podolje, Slovenia, 2004–2023), 
including contributions by the department, was reward-
ed by its inclusion in the Second 100 IUGS Geological 
Heritage list for its stratigraphic and sedimentological 
significance.

A contribution to the ongoing Strategy AV21 Dynam-
ic Planet Earth project encompassed scientific research 
and popularization of archaeomagnetism and the mag-
netic imprints of lightning in nature. During the archae-
omagnetic research, burnt objects were rescued from 
several excavated road construction sites to build a local 
dating curve for Czechia based on secular variations of 
the Earth’s  magnetic field. Furthermore, the team in-
vestigated lake sediments in Central Europe to create 
a paleomagnetic master curve for the last 15 kyr. More-
over, research on early Miocene lake sediments from the 
Most Basin (NW Bohemia) revealed an unknown timing 
of remanent magnetization origin in the studied greig-
ite-bearing sediments, and brought new insights into the 
chronostratigraphic structure of the Most Basin itself. 
Paleomagnetic research on Cretaceous to Miocene volca-
no-sedimentary rocks along traces of the North Anato-
lian Fault in the Pontides, Northern Türkiye, contributed 
to understanding the complex post-Late Cretaceous tec-
tonic evolution of the area.

The department was also involved in planetary geo-
physics, studying planets and asteroids through labo-
ratory experiments with meteorites and the analysis of 
space mission observations.
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LABORATORIES3C

Clean Chemistry Laboratory
(Head: V. Renčiuková, supervised by L. Ackerman)

Two rooms for processing the samples destined for 
(ultra)trace element and isotopic analyses; both are sup-
plied with HEPA-filtered air. One lab (class-100000 filtered 
air) is used for sample decomposition and labware clean-
ing. It contains a  plastic custom-made fume-hood and 
working table for work with strong acids (e.g. HF and 
HCl), two Teflon distillation apparatuses for the prepara-
tion of ultraclean acids (Savillex), analytical scales (0.1 mg 
precision) and a device for the preparation of clean water 
(Millipore Elix 3). The second lab (class-10000 filtered air) 
is used for clean chemistry (e.g., ion-exchange chromatog-
raphy and the extraction of selected elements), and for 
the final preparation of samples for mass spectrometry 
(ICP-MS, TIMS). It contains two custom-made laminar 
flow workspaces (class-100 filtered air), a  Teflon-coated 
hotplate (Savillex), analytical scales (0.01 mg precision), 
a combined device for the preparation of ultraclean wa-
ter (Elix 3 + IQ 7000 + Q-POD Element by Millipore), and 
a centrifuge (Fig. 1).

FIG. 1

FIG. 2

Sample preparation in a HEPA-filtered air clean environment. 
Photo by M. Svojtka.

Counting grains using Automated Zeiss microscope counting 
system in the fission-track lab. Photo by M. Svojtka.

Fission-track Laboratory
(Head: D. Kořínková) 

The laboratory (Fig. 2) provides low-temperature dat-
ing and thermal-history modeling of rocks using apa-
tite fission-track (AFT) data (spontaneous densities, 
relative U  concentration, confined track lengths, and 
annealing kinetic parameters). The analytical system 
for fission-track analysis includes an IMAGER M1m mi-
croscope (Zeiss) with a computer-controlled microscope 
stage (Autoscan) running on Fission Track Studio soft-
ware (with TrackWorks and FastTracks modules). An 
APX 010 polishing machine (MTH), a binocular micro-
scope (Nikon), and a flow box for the etching of samples 
form an integral part of the laboratory. Relative urani-
um concentrations are measured with a  laser ablation 
ICP-MS mass spectrometer housed at the department, 
and are ultimately used for T/t modeling and AFT age 
determination.
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Geoarchaeology Laboratory
(Head: L. Lisá)

The geoarchaeological laboratory (Fig. 3) serves mainly 
for the processing of sedimentary samples, as well as for 
example basic sample descriptions, micromorphological 
sample preparations, pH measurements, and particle size 
analyses. The study of micromorphological samples is one 
of the most important methods in geoarchaeology. The lab 
undertakes sample resampling before drying and impreg-
nation in Pollylite resin. After impregnation, the samples 
are slowly cured in a fume-hood designed for work with 
strong acids. A dryer and a vacuum chamber for sample 
impregnations are available. Grain size analyses are con-
ducted using a Cillas 1190 laser particle size analyser with 
a range of 0.004–2 500 micrometers, and sets of sieves for 
different types of grain size analyses. A centrifuge is also 
employed in grain size sample processing.

FIG. 4

FIG. 3

Grinding and polishing machine QATM Qpol 300 A2-ECO+. 
Photo by R. Skála.

Maintenance of the Cillas 1190 laser particle size analyser 
in the Geoarchaelogy lab. Photo by M. Svojtka.

Grinding and Polishing Shop
(Head: J. Jabůrková, supervised by R. Skála)

Reliable quantitative local chemical analyses and/or the 
acquisition of element distribution maps using EPMA/
SEM require planar polished, conductive surfaces. Such 
prerequisites are met when bulky solid samples are sec-
tioned and polished. For that purpose, a suite of cutting, 
grinding, lapping, and polishing machines to prepare 
polished sections or thin sections is available (Buehler 
PetroThin and Struers Discoplan TS cutting and grind-
ing machines, a  Montasupal grinding machine with di-
amond platen wheel, custom-made grinding machines 
with wheels for loose abrasive powder, a  custom-made 
saw, and a Struers Planopol-3 polishing machine). In 2023, 

the polishing laboratory was completely refurbished and 
two new polishing machines were acquired. The Stru-
ers LaboPol-30 is a  grinding and polishing machine for 
300 mm diameter discs suitable for grinding, lapping, and 
polishing; it is equipped with a LaboForce-Mi semi-auto-
matic specimen mover for thin sections and mineralogi-
cal specimens. A QATM Qpol 300 A2-ECO+ programmable 
double-wheel grinding and polishing machine for working 
wheels of 300 mm diameter allows the saving of up to 
200 preparation methods that can be fine-tuned for spe-
cific materials (Fig. 4).
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Maintenance of high-resolution Element XR magnetic sector field 
ICP-MS (left) connected with a ImageGeo193 excimer 193 nm laser 
ablation system (right) in the ICP-MS lab. Photo by M. Svojtka.

ICP-MS Laboratory
(Head: J. Ďurišová & Š. Matoušková,  
supervised by M. Svojtka)

The laboratory is equipped with an ELEMENT XR (Ther-
moFisher Scientific) high-resolution magnetic sector field 
ICP-MS (inductively coupled plasma–mass spectrome-
ter), purchased in 2024. The instrument is equipped with 
a  high mass resolution to access spectrally interfered 
isotopes, and is used for: (1) multi-element trace analysis 
across the periodic table covering an mg·l-1 to sub pg·l-1 

concentration range; and (2) the measuring of isotope ra-
tios. A typical application of isotope ratios measurement 
is an analysis of solutions (bulk sample solution analysis). 
In solid samples (in-situ isotopic analysis), we routinely 
provided U-Pb dating of zircons, monazites, or other min-
erals, and trace element analysis of silicates and sulfides. 
For these purposes the Element XR ICP-MS is coupled 
with an ImageGEO193 excimer 193 nm laser ablation sys-
tem (ESI) for analysing solid samples, and with an Aridus 
II (Teledyne) desolvating nebulizer for analysing liquid 
samples (Fig. 5).FIG. 5

FIG. 6 Electron probe microanalyzer JEOL equipped with five wave-dispersive 
and one energy-dispersive spectrometers. Photo by R. Skála.

Laboratory of Electron Microanalysis
(Head: N. Mészárosová, supervised by R. Skála)

A  TESCAN VEGA3XMU scanning electron microscope 
(SEM) allows observation and analysis not only of car-
bon-coated or gold-sputtered materials but also of un-
coated specimens, including biological materials. It is 
equipped with detectors for secondary (SE) and back-scat-
tered electrons (BSE) as well as a detector for secondary 
electrons at low vacuum (LVSTD). Chemical analyses and 
fast elemental mapping are possible using an Oxford Ul-
tim Max 65 energy-dispersive (ED) X-ray spectrometer.

A  JEOL JXA-8230 electron probe microanalyzer 
(EPMA) (Fig. 6) is used mainly for the non-destructive 
quantitative analysis of solid-state materials on the mi-

crometer scale. The instrument is equipped with five 
wavelength-dispersive crystal spectrometers hosting 
14 analytical crystals in total. The instrument allows 
analysis for elements from B to U. BSE, SE, and panchro-
matic CL detectors are used to image the studied sam-
ples. The EPMA is equipped with an ED X-ray spectrom-
eter for fast compositional screening.

The laboratory also possesses the necessary instru-
ments to carbon-coat or gold-sputter specimens, includ-
ing a VEB Hochvakuum Dresden B 30.2, Carl Zeiss Jena 
HBA 1, and Quorum Q150T ES.
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Laboratory of Liquid and Solid Samples Analysis
(Head: J. Rohovec)

A general-purpose laboratory for the preparation, workup, 
decomposition and various analyses of liquid and solid 
samples of environmental, geochemical and geological 
interest. It is equipped with a Preekem (2022) HP micro-
wave digestion oven, a Retsch Vario 500 ball mill, a Vari-
oMacro CUBE Elementar (2020) analyser for C, H, N, S -, 
a DTA /DSC TA Instruments model STD650 (2018), Ban-
delin (2016) Sono plus, a DANI (2015) gas chromatograph 
for MeHg, an Agilent 5100 (2014) ICP-EOS spectrometer, 
an HPLC system (KNAUER 2010), an anion analyser with 
ion-exchanging column and conductivity detector (2013), 
Mettler-Toledo (2011) analytical balances, a  TOC-VCPH 
Shimadzu (2011) Total Carbon Analyser, a  CINTRA 303 
(2009) UV-VIS Spectrometer, and BALANCE 2000G (1999) 
and SARTORIUS Basic (1992) analytical balances. Provid-
ed with this equipment we are able to perform all basic 
analyses without the need for outsourcing (Fig. 7).

FIG. 7 Laboratory of Liquid and Solid Samples Analysis. 
Liquid samples workup. Photo by P. Lisý.

Laboratory of Optical Microscopy
(Head: T. Weiner)

An OLYMPUS SZX 16 optical binocular microscope with 
a CANON digital photocamera and specialized QuickPHO-
TO Micro software and Deep Focus module is used for the 
documentation of samples, the separation of sub-samples 
for other methods and, of course, for imaging of samples 
and details for publications. An OLYMPUS BX51 optical 
polarizing microscope with DP 70 digital camera and spe-
cialized QuickPHOTO software and Deep Focus module is 
used for the detailed study of thin (for transmitted light) 
and polished (for reflected light) sections. Software ena-
bles documentation, image preparation and image anal-
ysis. The microscope is also equipped with a fluorescent 
source of different wavelengths. A new Keyence VHX-7000 
3D microscope was purchased at the end of 2022; this is 
an excellent instrument for the 3D analysis of various ge-
ological objects, but can also be used for the study of thin 
sections in polarized light (Fig. 8).

FIG. 8 Laboratory of Optical Microscopy. Photo by M. Filippi.
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FIG. 9

A new Magnetic Vacuum Control System for thermal 
demagnetization based on fluxgate magnetometers. 
Photo by J. Petráček.

Laboratory of Paleomagnetism
(Head: L. Kouklíková)

The laboratory is equipped with the following scientific 
instruments for measuring rock samples to obtain precise 
paleomagnetic and rock magnetic analyses: a 2G 755 4K Su-
perconducting Rock Magnetometer – a highly sensitive in-
strument for remanent magnetization and alternating field 
(AF) demagnetization measurements; an AGICO JR5A and 
JR-6A Spinner Magnetometers; a Magnetic Measurements 
MMTD80 Thermal Demagnetizer – a standard instrument 
for thermal demagnetization; a  Magnetic Measurements 
MMPM10 Pulse Magnetizer for isothermal remanent mag-
netization up to 9T; an AGICO MFK1-FA – a highly sen-
sitive kappabridge measuring magnetic susceptibility in 
variable magnetic fields, frequencies, and temperatures, 
as well as its anisotropy; an AGICO LDA-5 & PAM-1 Unit 
for anhysteretic magnetization and AF demagnetization 
measurements; a  MAVACS  – Magnetic Vacuum Control 
System  – a  unique, highly accurate system for creating 
and maintaining a variation-free magnetic vacuum for the 
thermal demagnetization of rock samples using spinner 
sensors; a newly developed Magnetic Vacuum Control Sys-
tem for thermal demagnetization using fluxgate magneto-
meter sensors (Fig. 9); other instruments for laboratory and 
field measurements.

Laboratory of Raman and Infrared Spectroscopy
(Head: R. Skála)

The S & I MonoVista CRS+ Raman dispersive micro-spec-
trometer is based on an Olympus BX-51 WI upright 
microscope, Princeton Instruments SpectraPro SP2750 
spectrometer and ANDOR iDus 416 CCD detector. Its 
excitation lasers have nominal wavelengths of 488 nm, 
532 nm and 785 nm. The microscope is designed for sam-
ple observation in either reflected or transmitted light. 
Objective lenses with magnifications of 4×, 10×, 50×, 
50× LWD, 100× and 100× LWD are installed. Samples are 
placed on a computer-controlled motorized stage. Spatial 
resolution with the 100× objective lens is 1 µm lateral-
ly and 2 µm axially. The system allows the collection of 
spectra within the range of 60–9300 cm–1 with 488 nm 
and 532 nm excitation lasers, and 60–3500 cm–1 with 
785 nm excitation laser (Fig. 10).

The Thermo Scientific Nicolet iS-50 Fourier-transform 
infrared spectrometer (FTIR) with a built-in mid- and far-
IR capable diamond attenuated total reflectance (ATR) 
accessory is equipped with a  ceramic infra-red radia-
tion source and a DLaTGS detector with KBr window. In 
transmission arrangement, the spectrometer covers the 
wavenumber range of 7800–350 cm-1. In ATR mode, the 
wavenumbers covered are 4000–100 cm-1 depending on 
the beam-splitter used.

Sampling a mineral specimen in an epoxy block with green 
laser (532 nm excitation) in a Raman micro-spectrometer. 
Photo by R. Skála.

FIG. 9

FIG. 10



RESEARCH REPORTS 2024 13

Laboratory of Rock Processing and Mineral Separation
(Head: L. Mrázková)

This laboratory (Fig. 11) is used to separate minerals 
and paleontological objects from rock materials be-
fore subsequent processing in other laboratories (clean 
chemistry, fission-track laboratory, ICP-MS, and TIMS). 
The most common minerals that are processed include 
zircon, apatite, garnet, biotite, pyroxene, and sulfides 
(e.g., pyrite, chalcopyrite). In addition, clay minerals are 
separated by sedimentation method for further deter-
mination. For the need of paleontologists, objects such 
as conodonts (among others) can be separated. The fol-
lowing equipment is routinely used: a  JET CLEAN DF 
AntiPollution System (Coral), a Pulverize 1 jaw crusher 
(Fritsch) and Pulverisette 13 disk mill (Fritsch), a Crush-
er BB 50 dust-tight jaw (Retsch), and a Wilfey floating 
table. Additional necessary equipment includes an I-17 
ultrasonic sieve cleaner (Fritsch), a Shaker analysis 3 vi-
bratory sieve (Fritsch), and a ring agate mill (Siebtech-
nik) for samples sensitive to contamination. A Frantz® 
LB-1 magnetic barrier laboratory separator (SG Frantz) 
is used for the separation of the magnetic fraction.

FIG. 11 Jetclean DF cartridge (Corel) filter sucks light dust from a jaw 
crusher BB50 (Retsch) in the separation lab. Photo by M. Svojtka.

Laboratory of X-ray Powder Diffraction
(Head: P. Mikysek, supervised by R. Skála)

The Bruker D8 DISCOVER X-ray powder diffractometer is 
a multipurpose instrument with a variable measuring ra-
dius, designed to study powder samples or solid polycrys-
talline blocks (polished/thin sections, rock chips etc.). The 
diffractometer is of a θ-2θ design and allows studying ma-
terials in both reflection and transmission (either foil or 
capillary) geometry (Fig. 12). An optional focusing primary 
asymmetric monochromator of the Johansson type produc-
es spectrally pure Kα1 radiation. Diffracted radiation is col-
lected with a position-sensitive LynxEye 1D silicon strip de-
tector. In the microdiffraction setup used for bulk samples, 
the primary monochromator is replaced by polycapillary 
optics (i.e., Kα1,2 radiation is used), the beam is limited with 
a collimator, and the sample is placed on a special motorized 
xyz-stage.

FIG. 12 Fig. 380-5. Multipurpose X-ray powder diffractometer 
Bruker D8 DISCOVER with incident beam monochromator. 
Photo by R. Skála.
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Micropaleontological Laboratory
(Supervised by P. Lisý & L. Slavík)

The micropaleontological laboratory (Fig. 14) comprises 
a room for sample preparation with standard equipment 
and chemicals, and a sample processing laboratory with 
hoods and levigation sinks.

Mercury Analysis Laboratory
(Head: T. Navrátil)

This unique laboratory (Fig. 13) is designed for the ul-
tra-trace analysis of mercury (Hg) in all types of environ-
mentally relevant samples. The laboratory is equipped 
with a set of two AMA 254 mercury analysers with au-
tosampler for solid and liquid samples (2019, 2008) work-
ing on the CV AAS principle; a speciation oven for an RA-
915 M Lumex analyser: upgrade (2019); a two zone Clasic 
cylinder furnace (2018); a BrooksRand system MERX total 
mercury and methylmercury analyser (2017); an RA-915M 
Lumex mercury analyser for the real-time direct detec-
tion of mercury vapor analysis in air and gases (2016); 
a Shimadzu DOC/TOC analyser for dissolved organic car-
bon content, total organic carbon content, and inorgan-
ic carbon in aqueous samples (2010); a PSA Millennium 
Merlin for ultra-low mercury analysis in liquid samples 
on the CV-AFS principle; extension of this analytical pro-
cedure with a single-purpose HPLC enables mercury spe-
cies separation and analysis (2009).

FIG. 14 Micropaleontological Laboratory. Photo by P. Lisý.

FIG. 13 A pair of cold vapor atomic absorption spectrometers AMA-254 
by Altec, Prague with autosamplers and power backup station. 
Photo by T. Navrátil.

Sedimentary Laboratory
(Head: A. Žigová)

The laboratory (Fig. 15) is equipped with an apparatus for 
sediment and soil sample preparation and study: a SET-
RA EL–2000S (1999) analytical balance, a WST 5010 (1991) 
laboratory dryer, a  Fritsch (1986) planetary mill, a  pH 
330 / SET pH-meter (2000), and a TESLA (1985) ultrasonic 
cleaner.

FIG. 15 Sedimentary Laboratory. Photo by P. Lisý.
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TIMS Laboratory
(Head: J. Rejšek, supervised by L. Ackerman)

The laboratory (Fig. 16) is equipped with TRITON Plus 
(ThermoFisher Scientific), a  thermal ionization mass 
spectrometer (TIMS) whose applications are divided into 
three purposes: (a) elemental abundance determination 
by the isotope dilution method; (b) precise isotopic ra-
tio analysis; (c) isotopic fractionation measurement. The 
TIMS is routinely used for the analysis of Sr, Rb, Nd, Sm, 
Pb, U, Os, and Cd in geological (e.g. basalts, carbonatites), 
paleontological (foraminifera), archaeological (e.g., 
bones, enamels), as well as environmental (e.g., mush-
rooms, leaves) samples. The TIMS is supplied with five 
1013 Ω technology amplifiers along with a  3.3 pA cur-
rent calibration board, a  central dual-channel detector 
(SEM/Faraday cup), an oxygen bleeding valve, and a RPQ 
device. A filament bakeout device is placed in the TIMS 
laboratory for filament degassing and an Airstream PCR 
box for sample loading.

FIG. 16 Maintenance of the Triton Plus mass spectrometer in the TIMS lab. 
Photo by M. Svojtka.

INFORMATION CENTRE 
AND LIBRARY

3D

Information Centre and Library
Bc. Jana Popelková – head librarian

The Institute Library is a public library with a  special-
ized collection. Its main purpose is to collect, process, 
store and provide scientific information it contains. It 
provides readers with literature focused on Earth scienc-
es, especially from the fields of geology, paleontology, pe-
trology and mineralogy. The collection includes approx-
imately 9,500 books, 480 journals and 300 maps. Some 
of the latest additions in 2024 are, for example, ‘Arthur 
Smith Woodward: His life and influence on modern ver-
tebrate paleontology’, ‘Time in the “third kingdom of 
nature”: prehistory of paleontology and paleoanthropol-
ogy and its philosophical contexts’, ‘Svět sopek zblízka: 
zrození vulkánu’ (‘The world of volcanoes up close: the 
birth of volcanoes’), ‘Lesy středních Čech: Jejich přírodní 
bohatství, současný stav a budoucí směřování’ (‘The for-
ests of Central Bohemia: their natural diversity, current 
state and future direction’), ‘Zkamenělé stopy živočichů 
v Čechách a na Moravě’ (‘Fossilized faunal traces in Bo-
hemia and Moravia’) and ‘Svatý Jan pod Skalou: Dějiny, 
genius loci a  přírodní poměry’ (‘Svatý Jan pod Skalou: 
history, genius loci and natural conditions’). Many addi-
tions comprise staff works, i.e., publications authored by 
Institute employees.

Another significant task of the Library is to collect, 
process, store and disseminate information on the pub-
lications and other informative outputs of the Insti-
tute’s  basic research. These records are stored in the 
ASEP database, which has been designed for the Czech 
Academy of Sciences specifically for this purpose.
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4. AWARDS AND 
FELLOWSHIPS

Bosák P.
Honorable Recognition for long-lasting activity on the 
Editorial Board, awarded by the Board of the Czech Spele-
ological Society, Sloup v Moravském krasu.

Krmíček L.
Award for the most productive scientists in research and 
development, Faculty of Civil Engineering, Brno Univer-
sity of Technology, Brno.

Tomek F.
Radim Kettner Award for the best paper of the Institute 
of Geology and Palaeontology, Faculty of Science, Charles 
University, Prague.

Ucar H.
“Cum Laude” doctoral degree honor, Grade: A, Charles 
University, Prague.

Uhlířová M.
Best student presentation at the 23rd Czech-Slovak-Polish 
Palaeontological Conference, Banská Bystrica, Slovakia.

5. DEGREES OBTAINED

Ph.D.:

Ucar H.
Details of Magnetic Reversal and Palaeosecular Varia-
tions from Sediments (Faculty of Science, Charles Uni-
versity, Prague; supervised by G. Kletetschka)
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6. PROJECTS

6A

FIG. 17 Risnik Sediment Section. The entire section (6 m) 
with samples for paleomagnetic analyses.
Photo by A. Mihevc (2010).

FOREIGN GRANTS, 
JOINT PROJECTS 
AND INTERNATIONAL 
PROGRAMMES
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ONGOING PROJECTS

Bilateral cooperation between Inst Geol, Czech Acad 
Sci and Institute of Geological Sciences of the Polish 
Academy of Sciences in Warsaw: Uranium series dating 
of carbonates using ICP-MS measurement (H. Hercman, 
M. Gąsiorowski, I. Sekudewicz, P. Sierpień, Institute of 
Geological Sciences, PAN, Warsaw; Š. Matoušková; since 
2016)

The cooperation consists of field work, sampling, sample 
selection, chemical preparation of samples, measurement 
and data evaluation of carbonate samples, mostly speleo-
thems but also bones. The first step (sample preparation, 
chemical separation of U and Th, and age calculation) is 
the task of Inst Geol. Sci, Polish Acad Sci staff, where-
as the isotopic ratio measurement by ICP-MS and raw 
data preparation are performed at Inst Geol, Czech Acad 
Sci, Prague. The numerical radiometric method permits 
the dating of samples from thousands of years up to 
500/600 kyr. Thanks to this cooperation, 100 to 150 sam-
ples per year can be dated with high precision.

Bilateral co-operation between Inst Geol, Czech Acad Sci 
and Karst Research Institute, Scientific Research Centre, 
Slovenian Academy of Sciences and Arts: Paleomagnetism 
and magnetostratigraphy of Cenozoic cave sediments 
in Slovenia (N. Zupan Hajna, A. Mihevc†, A. Švara, Karst 
Research Institute ZRC SAZU, Postojna, Slovenia; 
P. Bosák, P. Pruner, Š. Kdýr; in co-operation with Mobility 
Plus Nos. SAZU-22-08 and SAZU-24-04; since 1997)

Topic: Unroofed caves above Škocjanske jame. We present 
a comprehensive investigation of one the unroofed caves 
(Risnik site) above the active water cave of the Škocjan-
ske jame and explain the intricate processes that charac-
terize the karst landscape. Despite extensive knowledge 
of the karst morphology, the precise development stages 
and timing of formation remained ambiguous. Through 
detailed multi-proxy sedimentary analyses, we unveiled 
sedimentary features documenting relict speleogenet-
ic processes and provided insights into regional tecton-
ic events and climatic changes. The cave was filled with 
two types of sediments: an upper speleothem section and 
a  lower allogenic clastic section (Fig. 17). Based on pale-
omagnetic characteristics and U/Th data, the fill of the 
unroofed cave is estimated to be between approximately 
5 Myr (probably 5.2 to 4.9 Myr) and >773 kyr old. Our re-
sults revealed a complex interplay of allogenic and auto-
genic sediments, suggesting a stable catchment over sev-
eral million years. The dating results indicate deposition 
in a phreatic regime since at least 5 Ma, with the river 
flowing through the cave until about 2.6 Ma. Our study 
emphasizes the importance of tectonically-driven uplift 
phases in cave speleogenesis rather than the importance 
of Quaternary climate changes. Furthermore, we defined 
the initial stages of the development of the Škocjanske 
jame karst system and estimated the time span of the 
evolution of solution and collapse dolines. This research 
underscores the importance of integrating geological, hy-
drological, and chronological approaches to unravel the 
history of karst landscapes, and their implications for un-
derstanding dynamic karst processes. The temporal and 
spatial reconstruction of the development of the unroofed 
caves provides an insight into the first stages of the pres-
ent karst system influenced by the sinking river.

Bilateral co-operation between Inst Geol, Czech Acad Sci 
and State Nature Conservancy of the Slovak Republic  – 
Slovak Caves Administration, Liptovský Mikuláš (signed 
agreement): Paleomagnetism and magnetostratigraphy 
of Cenozoic cave sediments and speleogenesis of select-
ed caves in Slovakia (P. Bella, State Nature Conservancy 
of the Slovak Republic  – Slovak Caves Administration, 
Liptovský Mikuláš and Catholic University in Ružomberok, 
Slovakia; J. Littva, State Nature Conservancy of the Slo-
vak Republic  – Slovak Caves Administration, Liptovský 
Mikuláš; E. Mikysková, Center for Innovations in the Field 
of Nanomaterials and Nanotechnologies, J Heyrovsky Inst 
Phys Chem, Czech Acad Sci, Prague; P. Bosák, P. Mikysek; 
since 1997)

Topic: Hypogenic evolution of the Plavecká priepasť 
Shaft. The Plavecká priepasť, together with the Plavecká 
jaskyňa and Pec caves, located in the Plavecký hradný 
vrch Hill (Plavecký Karst, Malé Karpaty Mountains, West-
ern Carpathians, Slovakia, Central Europe) are caves with 
hypogene sulfuric acid speleogenesis (SAS) identified by 
morphological and mineralogical evidence. Fine-grained 
sediments in the Plavecká priepasť consist primarily of 
calcite and some minor minerals (quartz, micas, kaolin-
ite). In addition, specific accessory minerals were iden-
tified (e.g., minerals of the alunite group, anhydrite and 
hydrated Fe sulfates). The lower subhorizontal part of the 
Plavecká priepasť features preserved water table notches, 
small remnants of flat corrosion bedrock floor, replace-
ment pockets, rounded hollows delimited by cusps, con-
vection niches, and cupolas. It can be correlated with the 
lowermost level passage of the nearby Plavecká jaskyňa 
developed in the late Middle Pleistocene (Fig. 18). A pre-
viously performed stable isotope analysis showed that 
the isotopic alternation of the uppermost thin layer of 
limestone bedrock on the wall of the Plavecká jaskyňa re-
sulted from its interaction with hypogene waters. Sulfur 
isotopes in nearby sulfuric springs indicate that hydrogen 
sulfide was derived mainly from Upper Triassic anhy-
drites in the basement of the adjacent part of the Vienna 
Basin, and ascended, together with metals typical for Mis-
sissippi Valley type deposits (Zn, Pb, Ba…), to the surface 
along the deep-rooted Leitha Fault zone at the contact 
with the neighboring Malé Karpaty Mts. The processes 
of hydrogen sulfide formation were both abiotic and bi-
otic sulfate reduction, which subsequently allowed pyrite 
precipitation. Sulfate minerals (gypsum/anhydrite, min-
erals of the alunite group) probably formed from residual 
aqueous sulfate ions. The conceptual model offers a com-
parison between calculated δ34S derived from the anhy-
drites (δ34S ~17–19 ‰) and δ34S from nearby H2S-bearing 
mineral waters. This is in good agreement with conven-
tional approaches, such as experimentally verified data, 
and brings a solution when some analytical data are not 
available. The origin of hydrogen sulfide from anhydrites 
in the basement of the Vienna Basin is novel; until now, 
its origin has been linked with connate/oil fluids migrat-
ing from the Neogene fill of the basin.
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FIG. 18 A simplified cross-section of the caves in Plavecký hradný vrch Hill with dating of cave levels. Photo by P. Bella.

Bilateral Mobility Plus Project No. SAZU-24-04: Cave de-
posits: archive of the evolution of the “Classical Karst” 
(N. Zupan Hajna, Karst Research Institute ZRC SAZU, Pos-
tojna, Slovenia; P. Bosák, P. Pruner; 2024–2025)

On the methodology of paleomagnetic sampling of karst sed-
iments. Cave deposits are generally a significant source of 
information on paleomagnetic polarities and rock-magnet-
ic data. The aim of such studies is to determine the princi-
pal magnetic polarity directions in clastic and chemogenic 
deposits, to compare them with the Geomagnetic Polarity 
Time Scales (GPTS), and to prepare data for stratigraph-
ic correlations. The GPTS boundaries have recently been 
well-calibrated. Nevertheless, owing to the method princi-
ples, it is very useful to combine paleomagnetic results with 
other, especially numerical, dating methods. The samples 
are always in situ oriented. Initially, unconsolidated sedi-
ments were sampled by non-magnetic bronze trough; the 
sample column was cut into cubes (20 × 20 × 20 mm) with 
a knife. Since 1999, non-magnetic plastic boxes (Natsuhara 
Giken Co., Ltd., Japan) with an internal size of 20 × 20 × 20 
mm and a volume of about 6.7 cm3 have been used. Spe-
leothems are sampled, according to possibilities, as hand 
specimens (hammer and chisel) and/or as parallel cuts by 
engine-powered circular saw (since 2001). Field solid speci-
mens are cut into cubes 20 × 20 × 20 mm in the laboratory. 
When cutting, temperatures above 70 ºC must be avoided 
(sample remagnetization). Sampling in the first stages con-
sisted of two steps: (1) collection of so-called “pilot” samples 
at intervals of ≥10 cm (Fig. 19A), followed by (2) detailed 
samplings (at much denser spacing) along and across the 
boundaries of magnetozones with different polarization, 
detected during laboratory processing of the samples taken 
in the first step. Sampling after ca 2000 was based only on 
one step high-resolution sampling during the first visit, i.e., 
dense sampling in soft sediments (Fig. 19B) and continu-
ous sampling in speleothems by cutting narrow trenches 
(Fig. 19C) with usual sample spacing of 2 to 4 cm. The aim 
of high-resolution sampling is: (1) to avoid loss of narrow 
magnetozones/excursions during “pilot” sampling, (2) to 
detect magnetozone boundaries with maximum precision, 
(3) to avoid the need to return to sections in caves / surficial 
outcrops; (4) sites that are not easily accessible, and/or (5) 
to avoid the danger of (i) sections disappearing; (ii) slumps, 
collapses, and/or (iii) construction works progressing too 
quickly. The samples must be protected from artificial re-
magnetization after collection: (i) avoiding transport in any 
kind of electrically powered vehicles (trains, metro, trams, 
trolleybuses, cars, boats), and (ii) protecting against X-ray 
procedures at airport screening.

International Geoscience Programme (IGCP) of UNE-
SCO & IUGS, Project Code IGCP-No 679: Cretaceous 
Earth Dynamics and Climate in Asia (G. Li, Nanjing Insti-
tute of Geology and Palaeontology, Chinese Academy of 
Sciences, Nanjing, China; T. Hasegawa, Kanazawa Uni-
versity, Kakuma, Japan; D. K. Cheong, Kangwon Nation-
al University, South Korea; V. Prasad, Birbal Sahni Insti-
tute of Palaeobotany, Lucknow, India; T. Elbra, P. Pruner, 
Š. Kdýr, R. Mikuláš, J. Adamovič, A. Svobodová, P. Schnabl; 
2019–2024)

Cretaceous geological records and rapid climatic and en-
vironmental changes were studied in marine and terres-
trial facies to expand knowledge of the characteristics of 
environmental changes and global warming, and to pro-
mote geoscience communication among the Asian coun-
tries and selected countries outside Asia. Our research 
group was mainly focused on contributing to Europe/Asia 
correlations by publishing results from the Berrias sec-
tion in France, Rettenbacher section in Austria, Dedina 
section in Serbia, and Ropice-Karpentná sections in the 
Czech Republic.

International Geoscience Programme (IGCP) of 
UNESCO & IUGS, Project Code IGCP No. 735: Rocks 
and the Rise of Ordovician Life (Rocks n' ROL). Global 
change theme (International Leader: B. Lefebvre, Univer-
sity of Lyon, France; Czech representatives: M. Nohejlová, 
Czech Geological Survey, Prague; other Czech workers: 
R. Mikuláš; P. Budil, Czech Geological Survey, Prague, O. 
Fatka, Faculty of Science, Charles University, Prague; 
2021–2026).

An abandoned quarry in Prague 7 (the “Pod Jabloňkou” 
site) was studied in detail as the most abundant locality 
of the ichnogenus Dictyodora in the Prague Basin. The 
quarry exposed siltstone with a subordinate proportion of 
greywackes of Middle Ordovician age. The environment 
of origin was most likely a relatively deep sea, continu-
ously deepening due to tectonic activity. The presumed 
tracemaker is unknown; molluscs (snails or bivalves) most 
likely without a shell, annelids, polychaetes or holothuri-
ans are considered. In addition to the ichnofacies charac-
teristics, attention was also paid to the morphology of the 
traces, in cooperation with Caroline Gutiérrez, the PhD 
student of Prof. Pablo Pazos (Argentina). The findings 
confirmed the concerns of some authors that the ichno-
species determined by P. Pazos after 2010 are morpho-
logical variants of one or at most two ichnospecies of the 
ichnogenus Dictyodora.
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FIG. 19 Examples of styles and density of sampling for paleomagnetic research. A – pilot samples in 
unconsolidated sediments (cave fluvial deposits in the Divača profile; original drawing by P. Bosák 
1997); B – high-resolution sampling in unconsolidated sediments (cave fluvial deposits in the 
Vilharjev rov Passage; Postojnska jama Cave, photo by A. Mihevc 2008); C – continuous trenches 
in speleothems (flowstone series in the Ulica pečina Cave). Photo by N. Zupan Hajna (2013).

International Geoscience Programme (IGCP) of UNES-
CO & IUGS, Project Code IGCP No 751: Four Continents 
Connected through Playful Geoeducation (International 
Leading Team: M. Pásková, R. Mikuláš; University of Hradec 
Králové; J. Mwankunda, Tanzania; M.A.R. Núňez, Nicara-
gua, A.C. Cabana, Peru; J. Ganub, Philippines; 2022–2027).

This project, also known as 4GEON, focuses on connect-
ing geoparks and local communities through playful geo-
education. This year’s results include progress in several 
areas: (1) increased local community engagement. The 
project focused on engaging local and indigenous com-
munities in geoeducation, which helped raise awareness 
of geological heritage and its conservation; (2) innovative 
educational programs: Playful courses combining digital 
and outdoor activities, such as geobus excursions and 
QR code trails, were introduced; (3) sharing experiences 
and ideas among geopark representatives from different 
continents. The main benefits were the strengthening of 
cooperation and the exchange of best practices in geoedu-
cation and geological heritage conservation; (4)the project 
inspired partial scientific studies (see References), (5) the 
“3rd Annual Meeting of the 4GEON Project No 751” took 
place in the Ngorongoro National Park in Kenya, where 
topics related to the wider involvement of the local popu-
lation (schools, etc.) in the knowledge and understanding 
of the geological wealth and heritage in East Africa (the 
Laetoli and Olduvai sites) are currently being addressed.

The launch of a global knowledge competition on the 
topic of geodiversity is also being prepared. For detailed 
information see https://www.4geon.org/events.

Subcommission on Cretaceous Stratigraphy (SCS): Berri-
asian GSSP Working Group (J. Grabowski, Polish Geolog-
ical Institute-National Research Institute, Warsaw, Poland; 
O. Szives, Secretary of the WG, Hungarian Natural History 
Museum, Budapest, Hungary; P. Alsen, Geological Sur-
vey of Denmark and Greenland, Copenhagen, Denmark; 
B. Aguirre-Urreta, University of Buenos Aires, Argentina; 
J.F. Deconinck, Université de Bourgogne, Dijon, France; 
E. Erba, Universitá degli Studi di Milano, Italy; C. Frau, 
Groupement d’Intérêt Paléontologique, Toulon, France; 
J. Galloway, Geological Survey of Canada, Calgary, Cana-
da; G. Li, Nanjing Institute of Geology and Palaeontology, 
Chinese Academy of Sciences, Nanjing, China; M. Martinez, 
Université de Rennes, France; A. Matsuoka, Niigata Uni-
versity, Japan; J. Michalik, Earth Science Institute, Slovak 
Academy of Sciences, Bratislava, Slovakia; J. Mutterlose, 
Ruhr-Universität Bochum, Germany; P. Pellenard, Uni-
versité de Bourgogne, Dijon, France; S. Petrova, Institute 
of Geology, Bulgarian Academy of Sciences, Sofia, Bul-
garia; G. Price, University of Plymouth, United Kingdom; 
P. Pruner; D. Reháková, Comenius University, Bratislava, 
Slovakia; M. Rogov, Geological Institute, Russian Academy 
of Sciences, Moscow, Russia; M. D. Schmitz, Boise State 
University, Boise, USA; since 2021).

The Berriasian Working Group’s objectives are establish-
ing a  standard global stratigraphic subdivision and no-
menclature for the Cretaceous as part of the ICS standard 
global stratigraphic scale, and producing a stratigraphic 
table displaying agreed subdivision to stage and substage 
level marking boundaries that are defined by the GSSP.
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FINISHED PROJECTS

No. GA21-21829S: Proposal for the GSSP of the Basal Em-
sian Boundary in the Prague Synform (L. Slavík, J. Hladil, 
H. Weinerová, T. Weiner; 2021–2024)

The Devonian system has well defined stage boundar-
ies. There is one exception only – the problematic lower 
boundary of the Emsian Stage. The current basal Emsian 
GSSP was defined in the Zinzil’ban Gorge (Kitab State 
Geological Reserve, Uzbekistan) based on the FAD of 
conodont Polygnathus kitabicus Yolkin et al. According to 
detailed correlations with Mauro-Ibero-Armorican, Rhe-
no-Ardennan and Barrandian faunas it lies far below the 
base of the classical Emsian in the German sense. At the 
same time, the GSSP correlates with a level in the lower 
part of the Praha Formation, but the Pragian Stage was 
originally devised to correspond entirely to the litholog-
ically and biostratigraphically confined Praha Formation 
(i.e., “the original Pragian”). In 2019, the Subcommission 
on Devonian Stratigraphy decided to search for an alter-
native section with a  stratigraphically appropriate lev-
el for the new basal Emsian GSSP. The most promising 
candidates are situated in the Spanish Central Pyrenees 
and in the Prague Synform. In past decades, Lower De-
vonian successions in the Prague Synform were exten-
sively studied for biostratigraphy and paleontological, 
sedimentological, geochemical and petrophysical records. 
The project was oriented towards the search for an al-
ternative to the present GSSP. In 2024 the team success-
fully accomplished the project and finished evaluation of 
all obtained paleobiological material and data from geo-
chemistry, magnetic susceptibility (MS) and gamma-ray 
spectrometry (GRS). Data and samples from three select-
ed stratigraphic sections with presence of the Bohemi-
an Graptolite Event (BGE) — the Mramorka Quarry, Pod 
Barrandovem and Požár 3 section — were correlated. The 
study resulted in a proposal for the a GSSP for the basal 
Emsian boundary. The possible candidate section for the 
prospective basal GSSP redefinition – the Mramorka sec-
tion near Chýnice, Prague Synform, Czech Republic – has 
been presented in a published paper. The gracilis Event 
that is close to the traditional boundary between the 
Pragian and Emsian stages was selected as the boundary 
criterion. The event is characterized by the entry of the 
conodont taxon Latericriodus bilatericrescens gracilis Bul-
tynck, which is widespread in the NW part of Gondwana. 
The gracilis Event represents an alternative marker that 
is close to the traditional boundary between the originally 
defined Pragian and Emsian stages. In 2024 the team also 
proposed and published the SABS (Standard Auxiliary 
Boundary Stratotype) for the prospective GSSP. The pro-
posed SABS is in the Požár 3 Quarry section in the Prague 
Synform, and represents a supporting section with a cor-
responding biostratigraphical framework and geochemi-
cal and geophysical proxies. Apart from the main critical 
outputs that were expected, several other studies on early 
Devonian micro and macro fauna, ichnofabrics and oth-
er topics resulted from the project. The proposals will be 
discussed by the International Commission on Stratigra-
phy (ICS/IUGS).

6B
No. GA 21-33751S: The Late Pliocene lower vertebrates 
(fishes and frogs) from the konservat-lagerstätte Camp 
dels Ninots (north-eastern Spain) (T. Přikryl; 2021–2024)

This project set out to resolve the taxonomy, taphonomy, 
and paleoecology of Late Pliocene lower vertebrates—
chiefly cyprinid fishes and water frogs—from the excep-
tional Konservat-Lagerstätte of Camp dels Ninots (Caldes 
de Malavella, NE Spain). The site’s  maar-lake deposits 
preserve unusually complete skeletons, offering a  rare 
window into Mediterranean freshwater ecosystems 
during the Pliocene.

The work followed two main lines: (1) detailed compar-
ative osteology using type and reference material housed 
in major European collections; and (2) taphonomic and 
paleoenvironmental analyses that integrated microscopic 
documentation with experimental techniques. Early tasks 
involved synthesizing the literature, selecting and con-
serving specimens, and testing methods (including SEM 
imaging and skeletochronology). These tests revealed 
preservation-related constraints that helped shape the 
later sampling strategy.

To ground taxonomic identifications and quantify vari-
ation, the team has undertaken visits to numerous inter-
national collections—including those in London, Paris, 
Madrid, Basel, and others—to compare Camp dels Ninots 
specimens with published and type series and to finalize 
manuscripts.

The main results can be summarized as follows: the 
barbel from Camp dels Ninots is best assigned to Lucio-
barbus graellsii, and a manuscript detailing its osteology 
and systematics has been published. The accompanying 
chub material is referred to Squalius cf. laietanus, with 
a comparative synthesis prepared for publication. Togeth-
er, these revisions refine the freshwater fish list for the 
site and recalibrate regional biogeographic expectations 
for Iberian cyprinids during the Pliocene. Water frogs 
from Camp dels Ninots are retained in open nomencla-
ture (Pelophylax sp.), but their exceptional articulation 
and abundance enabled a site-scale taphonomic synthesis. 
The analysis reveals recurrent skeletal patterns consistent 
with two depositional sub-environments within a  cool, 
relatively deep lake basin, thereby expanding earlier and 
simpler models of Pliocene maar-lake sedimentation. 
These taphonomic results also informed broader method-
ological work, including assessments of skeletochronolo-
gy in variably recrystallized bone and the development of 
multi-instrument microscopy protocols.

Beyond the Camp dels Ninots assemblage, project data 
contributed to several reference studies that situate the 
site within Iberian and European Neogene frameworks. 
First, the team documented the first unequivocal in situ 
occurrence of the Late Miocene frog Pelophylax pueyoi at 
Libros, clarifying character polarity and variability essen-
tial for interpreting the Camp dels Ninots frog material. 
Secondly, a multi-site study used frog body size as a quan-
titative proxy for reconstructing eco-climatic parame-
ters during the Pliocene Climate Optimum, applying and 
validating the approach at Camp dels Ninots and other 
key localities; this work provides a transferable tool for 
aquatic paleoenvironmental inference. Thirdly, a synthe-
sis focused on the Late Pliocene site of Las Higueruelas 
(central Spain) integrated small-vertebrate records—in-
cluding frogs and fishes—to refine biochronology and 
paleoecology, thereby placing Camp dels Ninots patterns 
within a broader environmental gradient across the Ibe-
rian Peninsula.

CZECH SCIENCE 
FOUNDATION
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The project was deeply international, anchored through 
collaboration with IPHES and sustained by access to nu-
merous European institutions. This network was essen-
tial for specimen access, verification of identifications, 
and harmonization of protocols across partner teams. 
Despite COVID-related disruptions and collection-access 
constraints—challenges acknowledged throughout the 
project—the team rescheduled field and study visits to 
close remaining gaps in 2023–2024.

In sum, the project delivers: (1) a  refined taxonomic 
baseline for Camp dels Ninots fishes (Luciobarbus graellsii 
and Squalius cf. laietanus), (2) a robust taphonomic model 
for Pliocene water frogs that identifies distinct deposi-
tional sub-environments within a maar lake, and (3) cross-
site comparisons that extend Camp dels Ninots’ interpre-
tive relevance to other Iberian records.

By integrating site-specific anatomy with whole-ba-
sin taphonomy and climate-proxy modeling, the project 
advances our ability to interpret freshwater ecosystems 
from bone assemblages, particularly during intervals 
close to the Pliocene Climate Optimum. These outcomes 
significantly improve reconstructions of Neogene biodi-
versity and environments on the Iberian Peninsula, and 
establish a framework for future quantitative research on 
Konservat-Lagerstätten in volcanic lake settings.

No. GA22-02149S: Reconstruction of Medieval Castle 
Kitchen Operation in Relation to Waste Management on 
Rokštejn Castle Example (J. Mazáčková, Masaryk Univer-
sity, Brno; L. Lisá; 2022–2024)

Kitchen waste is an inseparable part of the archaeological 
record. Its detection may be complicated due to its com-
mon secondary use, and its decomposition in different en-
vironments. Therefore, the study of kitchen waste traces 
in sedimentary records should also be taken into account. 
This study of kitchen waste on the microlevel was done 
using micromorphological analysis, archeobotany and 
anthracology, as well as the geochemical signal. On the 
basis of micromorphological analysis, it can be said that 
the maximum amount of kitchen waste was detected in 
the destruction/planation. The fragments of bones and 

eggshells were detected mainly in the corridors, and de-
composed organic matter is abundant mainly in the waste 
depressions. The anthracological analyses revealed only 
wood suitable for fuel, not for construction. The macro-
remain analysis, in combination with chemical analysis, 
revealed that the kitchen waste incorporated into the 
destruction/planation layers of the case study area was 
represented by field crops, and mainly common legumes.

No. GA22-15405S: Early diagenetic cycling of redox-sen-
sitive geochemical proxies and paleoclimatologic sig-
nificance of continental red beds (O. Bábek, D. Šimíček, 
J. Kapusta, O. Šráček, T. Pluháček, Faculty of Science, 
Palacký University, Olomouc, Czech Republic; L. Ackerman, 
H. Weinerová, J. Rejšek, J. Ďurišová, N. Mészárosová, 
V. Renčiuková; 2022–2024).

Within the three years of this project’s duration, research 
concentrated on several types of continental red beds 
deposited in different time periods from the Silurian to 
the Quaternary. These include six major stratigraphic 
intervals: (1) Holocene, Upper Morava Graben, Czechia, 
(2) Pleistocene, North Bohemia, Czechia, (3) Eocene, Za-
gros Foreland, Iraq, (4) Permo-Triassic, Colorado Plateau, 
Utah, USA (Fig. 20), (5) Permian, Bohemian Massif, Cze-
chia and (6) Lower Devonian, South Wales, UK.

We focused on paleoclimate and pedogenesis as the 
main drivers of hematitization in hot and seasonally wet 
tropical and subtropical climates, and on groundwater 
movement under temperate, but also cold climates. An ex-
tensive set of methods including detailed field campaigns 
with ~2000 samples collected, and facies analysis followed 
by petrography using optical and SEM microscopy. Ad-
ditionally, outcrop gamma-ray spectrometry, diffuse re-
flectance spectroscopy, magnetic susceptibility, bulk-rock 
element geochemistry, and mineralogy analyses were 
employed. The project focused on detail and the timing 
and geochemical changes associated with hematitization, 
using in situ micro-analysis by electron microprobe and la-
ser-ablation ICP-MS techniques. In addition, an extensive 
dataset of iron and molybdenum stable isotopic data was 
gathered for selected rock types to unravel the processes 

FIG. 20 Alternation of variable colored sedimentary succession of Jurassic age, 
Paradox Basin of the Colorado Plateau, Utah, USA. Photo by L. Ackerman.
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responsible for Fe-Mn-Mo cycling in continental red beds 
and their impact on Fe–Mo stable isotope systematics.

We found that continental red beds are intriguing ar-
chives of near-surface Earth processes that are strongly 
affected by climatic (not necessarily arid) conditions and 
groundwater flow. For example, groundwater circula-
tion-related red beds can form extremely rapidly, in a few 
hundred years, in the capillary fringe zone, and significant-
ly affect the chemistry of fluvial sediments. Red beds may 
also develop in glaciofluvial sediments under temperate 
to cold climates, related to slow groundwater movement. 
Reddening in the Devonian, Permo-Triassic and Permian 
systems was strongly controlled by pedogenesis, over very 
short time periods (a few hundred to few thousand years). 
Pedogenic red beds were then reworked into fluvial, la-
custrine and eolian deposits, rendering their red color. 
This type of reddening was associated with clay-mineral 
precipitation and mineral alterations, which supplied the 
hematitization. Groundwater movement of pedogenic red 
beds resulted in a  reverse diagenetic mechanism  – de-
struction of hematite and greening of the sediment. He-
matite precipitation is accompanied with precipitation of 
Mn- and Fe-oxyhydroxides and mobilization of redox-sen-
sitive elements, REE, and Mo–Fe isotopic fractionation 
due to seasonally driven, wet-and-dry periods affecting re-
dox conditions, and/or due to the development of (micro-)
redox gradients related to groundwater movement.

No. GA22-28249S: Muong Nong-type-like moldavites in 
understanding the strewn field geometry and tektite origin 
(R. Skála, N. Mészárosová, Š. Matoušková; 2022–2024)

This project aimed to advance our understanding of the 
origin, formation mechanisms, and chemical evolution of 
Muong Nong-type-like (MN-type-like) moldavites — by 
integrating petrographic, geochemical, and mineralogical 
analyses.

All samples were studied under an optical and a scan-
ning electron microscope (SEM). MN-type-like moldavites 
were found to closely resemble classical Muong Nong tek-
tites of the Australasian strewn field.

A notable highlight was the identification of a uniquely 
massive and blocky moldavite from Byňov (211.8 g), rep-
resenting the largest known South Bohemian specimen 
to date. Its chemical heterogeneity aligns with other MN-
type-like samples.

Comprehensive compositional analyses were carried 
out using electron probe microanalysis (EPMA) for major 
elements, and laser ablation inductively coupled plasma 
mass spectrometry (LA-ICP-MS) for minor and trace el-
ements. A  total of 20–40 EPMA analyses, with approxi-
mately half carried out using LA-ICP-MS per sample, en-
sured the statistical robustness of the results.

Key geochemical findings include: (1) MN-type-like mol-
davites display a  significant depletion in CaO and MgO 
compared to co-local splash-forms. Some samples show 
CaO contents as low as 0.26 wt.%, coupled with elevated 
Na₂O concentrations (~0.74 wt.% median), diverging from 
classical splash-form compositions; (2) enhanced levels of 
Cu, Zn, and Pb were observed, suggesting a higher volatile 
component possibly linked to distinct source materials 
or formation environments; and (3) REE patterns closely 
resemble the Upper Continental Crust (UCC), affirming 
a broadly similar protolith for both layered and splash-
form moldavites.

SEM imaging and Raman spectroscopy facilitated 
the discovery of a diverse suite of mineral inclusions in 
MN-type-like moldavites. These include previously recog-

nized baddeleyite and monazite. Newly identified phases 
include zircon, chromite, disaggregated quartz in lechat-
elierite, and potential whitlockite. Crystalline inclusions 
are consistent with those observed in classical Muong 
Nong tektites and offer compelling evidence for shared 
formation dynamics.

The observed intra- and inter-sample chemical hetero-
geneities – especially for FeO and CaO (Fig. 21) – suggest 
complex mixing or fractionation processes during tek-
tite formation. The extreme variability, combined with 
elevated volatiles and the presence of high-temperature 
mineral phases, supports the hypothesis of heterogeneous 
impact melting conditions.

The project has made significant strides toward decod-
ing the origins and complexities of layered moldavites in 
Central Europe. The emerging data offer broader implica-
tions for planetary impact processes and may inform fu-
ture strategies in fields such as nuclear waste vitrification 
and extraterrestrial geology.

ONGOING PROJECTS

No. GA23-06708S: Detrital zircon geochronology as a tool 
for interpreting terrane provenance (J. Žák, F. Vacek, 
F. Tomek, T. Tkáčiková, Faculty of Science, Charles Univer-
sity, Praha; M. Svojtka, L. Ackerman, J. Sláma, J. Ďurišová, 
V. Renčiuková, F. Karaoglan, V. Santolík; 2023–2025)

(1).	We compiled and completed an extensive database 
of U–Pb zircon ages from both potential source areas 
and peri-Gondwanan terranes. This database was then 
used as an input to statistical analyses of similarity/
dissimilarity of sources and terranes, and serves as 
a background for paleogeographic reconstructions. Fur-
thermore, the database also helped to precisely identify 
previously unexplored areas with exposed Ediacaran to 
Lower Palaeozoic basement (though variously overprint-
ed by younger orogenies), with limited or even no geo-
chronological and provenance information. These areas 
were then subjected to field analysis and sampling.

(2).	A large number of samples were taken in the field for 
the U–Pb geochronology and whole-rock and isotope 
geochemistry in relicts of Ediacaran and Lower Palae-
ozoic basement, mostly within the Alpine–Dinaride–
Balkan orogenic belts. Specifically, the sampled areas 
included: the Eastern Alps (Habach Formation and its 
equivalents, Altkristallin Complex, Golling and Wölz 
complexes; 17 samples), the Stubai and Ötztal Alps 
(Ötztal Crystalline Complex; 10 samples), the Western 
Alps (Aar Massif, Aiguilles Rouges, Belledonne Mas-
sif; 8 samples), the Southern Alps (Valsugana unit, 
Lower Palaeozoic of the Carnic Alps; 10 samples), the 
Slavonian Mountains (6 samples), the Mid-Bosnian 
Slate Mountains (2 samples), the Mt. Čakor unit in 
Montenegro (2 samples), the Drina–Ivanjica belt and 
other basement units within the Vardar suture zone in 
Serbia (10 samples), units in the Southern Carpathians 
along the Danube River canyon (8 samples; Fig.  22), 
and high-grade complexes in NW Bulgaria and NE Ser-
bia (Stakevtsi, Barzyia, Divchovoto; 13 samples). Fur-
thermore, we also sampled Lower Palaeozoic strata in 
the Barrandian domain (12 samples) and a potentially 
correlative Raabs unit in the Moldanubian domain 
(6 samples) in the Bohemian Massif. In total, a  very 
large set of samples was taken, 103 localities being 
sampled during the first two years of the project.
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FIG. 21

FIG. 22

Heterogeneous structure observed in three polished thin sections 
of MNT moldavite imaged by an X-ray fluorescence spectrometer. 
Photo by R. Skála.

Jurassic limestones and dolomites with fold structures on 
the banks of the Danube on the border between Serbia and 
Romania, east of the town of Dobra. Photo by M. Svojtka.
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(3).	So far, most of the samples have been processed, i.e., 
zircon grains have been separated and measured on 
LA-ICP-MS for U–Pb geochronology. About 70 % of the 
samples have been finally evaluated and their zircon 
age spectra and maximum depositional ages calculated.

(4).	For samples where it is important that the prove-
nance information be complemented with geochemi-
cal data, whole-rock and trace-element analyses were 
performed; 13 samples from NW Bulgaria were also 
complemented by Hf isotope analysis.

(5).	Very-low-temperature (unmetamorphosed) units from 
the Carnic Alps were also sampled for paleomagnetic 
analysis. Taken together, so far the work on the proj-
ect has been successful in terms of obtaining new data, 
with a great potential for high-quality scientific pub-
lications (work on the first 3 manuscripts has already 
started).

No. GA24-12696S: Improved field method for quantifying 
strength and degree of weathering in granularly disinte-
grating rocks (J. Bruthans, Faculty of Science, Charles Uni-
versity, Prague; M. Filippi; 2024–2026)

To date, there is no established method for quantifying 
the strength and degree of weathering in highly weath-
ered, fractured rocks, whereas the Schmidt Hammer is 
commonly used for solid rocks.

This project aims to develop a method for the in situ 
measurement of the surface strength and weathering 
intensity of granularly disintegrating rocks, and to ex-
ploit the relationship between strength and changes in 
microstructure and mineral composition to elucidate the 
mechanisms of granular disintegration. Based on mea-
surements under different conditions and subsequent val-
idation on different rocks and moisture conditions, the 
method we are developing – the flexible pull-of test (POTf) 
for in situ field measurements of rock outcrops – will be 
refined to quantify the strength and weathering rate of 

granularly disintegrating rocks. A protocol for the use of 
POTf will be developed. This method will be compared 
with established methods used both i) in the field (Schmidt 
Hammer, drill resistance) and ii) on samples taken in the 
laboratory (direct tensile strength, Brazilian test), and its 
advantages and limitations will be highlighted. The meth-
od will also be applied to real problems in rock weather-
ing and geomorphology that are still unsolved (Fig. 23).

No. GF23-05142K: The Late Cretaceous Flora of South Bo-
hemia (J. Kvaček, National Museum, Prague; J. Dašková; 
2023–2026)

During 2024, field investigations were carried out at sev-
eral localities in the vicinity of České Budějovice, with 
particular attention to the highway road cut and the Zliv 
area. The collected material was subsequently processed 
and systematically classified into several groups. The pri-
mary group comprised Normapolles complex fruits, with-
in which new material attributable to the newly estab-
lished genus Felinantus was identified. Additional groups 
included the platanoid inflorescence Quadriplatanus, pen-
tamerous fruits of Epacridops, and monocot fruits togeth-
er with associated leaf fragments. Furthermore, several 
meso-fossils previously interpreted as fruits were re-eval-
uated and reinterpreted as insect eggs. In situ studies 
of Notothylacites spores continued during the reporting 
period, and a  manuscript addressing the taxonomic re-
interpretation of Notothylacites together with the formal 
description of Ricciopsis is currently in the final stages 
of preparation. Palynological samples from the Dunajo-
vice borehole were processed, examined, and thoroughly 
documented. Additional work focused on the analysis of 
megaspores, while palynological material from the Do-
brovodská locality was prepared using the single-grain 
method to ensure maximum taxonomic resolution.

FIG. 23 The fascinating weathering forms in arkosic sandstone in 
the vicinity of the Dvořák Trail near Kralupy nad Vltavou have 
received a scientific study. Photo by M. Filippi.
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FIG. 24 The Suchá Bělá ephemeral stream draining the burned 
area of the Bohemian Switzerland National Park. 
Photo by T. Navrátil.

6C TECHNOLOGY AGENCY
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ONGOING PROJECTS

No. SS07010308: The effects of forest fire on soil, hydrol-
ogy, and the balance of ecologically significant elements 
in the context of the vegetation (M. Devetter, Biol Centre, 
Czech Acad Sci, České Budějovice; J. Hruška, Czech Geo-
logical Survey, Prague; D. Zumr, Czech Technical Universi-
ty, Prague; T. Navrátil, J. Rohovec; 2024–2026)

As a part of regular sampling in the territory of the Bo-
hemian Switzerland National Park, we assessed open 
area deposition in the Suchá Bělá catchment, with an 
emphasis on nitrogen-containing compounds and trace 
elements. Monthly precipitation totals for the period 
May to December 2024 averaged 83 mm, with a maximum 
in September of 138 mm and a minimum in October of 
35 mm. Concentrations of major and trace elements in 
the samples were within similar ranges to those at the 
remote long-term monitoring site at Kuní vrch. Regarding 
mercury deposition, Hg concentrations in wet deposition 
have so far averaged a relatively low value of 1.5 ng/l, so 
we expect an annual wet deposition of ~2 µg/m2. This is 
a deposition level consistent with other relatively unpol-
luted areas of the Czech Republic.

In the catchment of the Suchá Bělá, where there has 
been a widespread burning of tree vegetation, the com-
position of surface runoff has been monitored since 2023. 

The Suchá Bělá is an ephemeral stream (Fig. 24), i.e., it 
regularly dries up in summer, and therefore the sampling 
is concentrated to the autumn–spring period. Surface wa-
ter runoff shows very high nitrate concentrations averag-
ing 20.3 mg/l, and no temporal trend was observed. The 
measured concentrations are orders of magnitude greater 
than those observed following fires in other temperate 
forests, such as those in North America. High nitrate 
concentrations cause high water acidity with an average 
pH of 4.68, which causes mobilization of toxic aluminum 
(average concentration of 0.88 mg/l) from soils, and the 
stream is currently toxic to fish and other biota.

Due to the ephemeral nature of the Suchá Bělá, we lo-
cated a spring flowing from the right side higher in the 
catchment. This spring is active year-round, so changes 
in water chemistry can be observed from the large burn 
area above it. Results to date show that for the average pH 
of the spring is low at 4.67, nitrate concentrations in this 
spring are elevated and average 10.5 mg/l, and likewise, 
due to the low pH, aluminum ion concentrations are ele-
vated at 0.42 mg/l. Monitoring during the spring period 
may help to clarify changes in nitrate and other runoff 
from deeper soil horizons in the burn area.
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FINISHED PROJECTS

AGH University Krakow, Poland, Project No. 7004: Sr-Nd-Pb 
isotopic compositions of basaltic rocks from eastern Po-
land (L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project with AGH University Krakow (P. Poprawa) 
dealing with the nature of mantle sources parental of ba-
saltic rocks from eastern Poland.

Brno Institute of Technology, Czech Republic, Project 
No. 7004: Pb isotopic compositions of selected volcanic 
rocks from Iceland (L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project with L. Krmíček dealing with Pb isotopic 
compositions of selected volcanic rocks from Iceland.

Bohemian Switzerland National Park Administration, 
Krásná Lípa, Project No. 7407: Monitoring of Atmospheric 
Precipitation in the Bohemian Switzerland National Park 
(T. Navrátil, I. Dobešová, J. Rohovec, Š. Matoušková)

The closed hydrological year 2023 was above average in 
terms of total rainfall on the open area, with an annual 
total of 978 mm; compared to the year 2022, annual rain-
fall increased by 34 mm. In the hydrological year 2023, 
the pH of the open area precipitation at the KV site was 
within the typical range of values from previous years. 
Due to spruce dieback from a bark beetle calamity at the 
KV-thsf site, the sampling location was relocated approx-
imately 325 m northwest of the original site on March 11, 
2024. Changes in concentrations of some analytes in pre-
cipitation indicate the importance of the presence of tree 
canopy respiratory organs for their deposition. Potassium 
deposition after relocation increased by an order of mag-
nitude from hundreds to thousands of µg/l. Similarly sig-
nificant changes were also seen in DOC (dissolved organic 
carbon) and conductivity. The database of atmospheric 
deposition data with monthly increments at the KV site 
contains a total of 185 records for the period May 2008 to 
June 2024 with information on the chemical composition 
of the precipitation.

Bohemian Switzerland National Park, Project No. 7464: 
Material changes in sandstones subjected to wildfires and 
their effect on rock relief formation (J. Blahůt, Inst Rock 
Struct Mechan, Czech Acad Sci, Prague; J. Adamovič)

A study on rock surface stability in relation to possible 
threats induced by wildfires was centered on the rock-me-
chanical properties of rocks subjected to the major 2022 
wildfire near Hřensko in the Bohemian Switzerland Na-
tional Park, but also included petrographic, mineralog-
ical and porosimetric analyses of the same samples of 
affected vs. unaffected sandstone rocks. Mineralogical 
changes, such as the kaolinite → metakaolin transforma-
tion, goethite → hematite transformation or formation of 
opal coatings, occur in only the topmost layer of the rock 
surface (<1 mm), and probably show no relation to the 
mechanical destruction by spalling.

6D INDUSTRIAL GRANTS 
AND PROJECTS

Czech Geological Survey, Czech Republic Project No. 7004: 
Sr-Nd isotopic compositions of selected (ultra)mafic rocks 
from the Bohemian Massif (L. Ackerman, V. Renčiuková, 
J. Ďurišová, J. Rejšek)

Joint project with the Czech Geological Survey (T. Magna, 
J. Kotková) focused on the geochemistry of selected (ultra)
mafic rocks from the Bohemian Massif.

Indian Institute of Science Education and Research (IISER), 
India, Project No. 7004: Re-Os geochronology of the se-
lected Proterozoic black shales from India (L. Ackerman, 
V. Renčiuková, J. Rejšek, J. Ďurišová)

Joint project with IISER (A. Venugopal, G.R. Tripathy) 
dealing with the dating of selected black shales from In-
dia.

Inst Archaeol, Czech Acad Sci, Prague, Faculty of Philoso-
phy, Charles University, National Museum, Project No. 7004: 
Re-Os isotopic compositions of artefacts, slags and ores 
(L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project with D. Bursák, M. Kotýnek and P. Sankot 
dealing with Re-Os isotopic compositions of artefacts 
from selected burial grounds, as well as slags and ores 
from the Czech Republic.

Inst Archaeol, Czech Acad Sci, Prague, National Museum, 
Charles University, Muzeum Vysočiny, Archeologické cen-
trum Olomouc, Czech Republic, Project No. 7004: Stron-
tium isotopic compositions of selected burial grounds 
(L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project dealing with Sr isotopic compositions of 
enamels, bones and artefacts from selected burial grounds 
in the Czech Republic and Oman.

Inst Rock Struct Mechan, Czech Acad Sci, Prague, Proj-
ect No. 7172: (U-Th)/He dating of zircons and apatites 
(Š. Matoušková)

This project is focused on the dating of geological samples 
from the upper crust. The Inst Rock Struct Mechan, Czech 
Acad Sci provides He measurement and sample prepara-
tion for the Inst Geol, Czech Acad Sci isotope analysis of 
U, Th and Sm.

Institute of Geological Sciences, Polish Academy of Scienc-
es, Warsaw and AGH University of Science and Technology, 
Krakow, Project No. 7042: In-situ U-Th-Pb LA-ICPMS analy-
sis of accessory minerals (J. Sláma)

Collaboration on a new project with the Polish Academy 
of Sciences that deals with the geological evolution of the 
Svalbard archipelago in the Arctic realm of the Atlantic. 
The task performed in the labs of the Inst Geol, Czech 
Acad Sci is the U-Th-Pb geochronology of detrital zircon 
and rutile, and U-Pb zircon and apatite geochronology of 
younger volcanic sequences.
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The ongoing project with AGH focused on the detrital 
provenance of Cretaceous sequences of the Outer Car-
pathians (P. Poprawa, K. Nejbert) was extended in 2024 
with new TE and U-Pb data being acquired in garnet, zir-
con and monazite from metamorphic rocks of northern 
Sweden (K. Walczak).

A long-term collaboration with the Polish Academy of 
Sciences aimed at the alteration processes in accessory 
minerals (B. Budzyn, F. Tramm) was developed further 
with a brand-new data acquired from the products of zir-
con, monazite and xenotime laboratory experiments.

A number of other routine in situ trace element and 
U-Th-Pb LA-ICPMS analyses were run in the ICM-MS lab 
of the Inst Geol, Czech Acad Sci within additional small-
er projects with partners from various institutions all 
over the world. These included trace element analysis in 
quartz, and mostly U-Pb geochronology of the most com-
mon accessory minerals (zircon, monazite, apatite, rutile, 
titanite).

Karadeniz University, Turkey, Project No. 7004: Highly sid-
erophile element and Re-Os isotopic compositions of ophi-
olites from eastern Turkey (L. Ackerman, V. Renčiuková, 
J. Ďurišová, J. Rejšek)

Joint project with Karadeniz University (H.S. Moghadam) 
dealing with the petrogenesis of ophiolites from eastern 
Turkey.

Comenius University, Slovakia, Project No. 7004: Sr-Nd-
Pb isotopic compositions of mantle-derived xenoliths 
as well as volcanic and plutonic rocks from Carpathians 
(L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project with Comenius University (M. Putiš, 
M. Huraiová, V. Hurai) focused on the petrogenesis of 
mantle-derived xenoliths and volcanic and plutonic rocks 
from the Carpathians.

National Institute of Marine Geology and Geo-ecology, 
Romania Project No. 7004: Strontium isotopic compo-
sition of belemnites and other paleontological materials 
(L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project with D.V. Palcu dealing with Sr isotopic com-
positions of selected materials.

Beijing University & Hong Kong University, China, Project 
No. 7004: Lead isotopic compositions of Tethyan basaltic 
rocks (L. Ackerman, V. Renčiuková, J. Rejšek)

Joint project with Beijing and Hong Kong Universities 
(S. Song, C. Wang) dealing with the nature of sources pa-
rental of Tethyan basaltic rocks in Asia.

Earth Science Institute, Slovak Academy of Sciences, Slo-
vakia, Project No. 7004: Sr-Nd-Pb isotopic compositions 
of selected granitic rocks from Carpathians (L. Ackerman, 
V. Renčiuková, J. Rejšek)

Joint project with the Slovak Acad Sci (M. Kohút) focused 
on the petrogenesis of plutonic rocks from the Carpath-
ians.

Universidade de Sao Paolo, Brazil, Project No. 7004: Sr-
Nd and boron isotopic systematics and trace element 
compositions of foraminifera from western Atlantic 
Ocean (L. Ackerman, F. Scheiner, V. Renčiuková, J. Rejšek, 
J. Ďurišová)

Joint project with Universidade de Sao Paolo (K. Costa) 
dealing with the geochemical compositions of foramin-
ifera from the western Atlantic Ocean.

University of Helsinki, Finland, Project No. 7004: Stron-
tium isotopic compositions of archaeological and envi-
ronmental samples from western Finland (L. Ackerman, 
V. Renčiuková, J. Rejšek)

Joint project with University of Helsinki (L. Arppe, 
K. Mannermanna) dealing with Sr isotopic compositions 
of enamels and environmental samples (stream and lake 
water, fish meat etc.) from western Finland.

University of Lisbon, Portugal, Project No. 7004: Highly 
siderophile element and Re-Os isotopic compositions 
of (ultra)mafic rocks from Beja complex (L. Ackerman, 
V. Renčiuková, J. Rejšek, J. Ďurišová)

Joint project with University of Lisbon (A. P. Jesus) dealing 
with the petrogenesis of (ultra)mafic rocks and associated 
sulfide mineralization from the Beja complex, Portugal.

Yüzüncü Yıl Üniversitesi, Turkey, Project No. 7004: High-
ly siderophile element and Re-Os isotopic compositions 
of basaltic rocks from eastern Turkey (L. Ackerman, 
V. Renčiuková, J. Ďurišová, J. Rejšek)

Joint project with Yüzüncü Yıl Üniversitesi (V. Oyan) deal-
ing with the nature of parental sources of basaltic rocks 
from eastern Turkey.
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6E PROGGRAMMES OF 
STRATEGY AV21 OF THE CZECH 
ACADEMY OF SCIENCES

Project No. 9221 within the Natural Hazards Programme: 
Analytical techniques for the mining Industry and environ-
mental monitoring (T. Hrstka)

The preparation of petrological thin sections is a crucial 
step in geological research, enabling the detailed study of 
rocks, minerals, and mineral resources. Based on research 
collaboration with the University of Turku, and with the 
support of AV21, in 2024 the Inst Geol, Czech Acad Sci 
became a testing center for the development of advanced 
sensors for precise measurement and optimization of 
the grinding and polishing processes of petrological thin 
sections and polished sections (Fig. 25). The preparation 
of thin and polished sections of rocks is a  fundamental 
prerequisite for geological research. Furthermore, devel-
opment continued on the DUST software for clustering 
spectral data, and on methodologies for studying miner-
als using the Tescan Integrated Mineral Analyzer (TIMA). 
This represents a  further step in the automation of the 
study of mineralogical and petrological samples. The 
results were presented at the international conference 
COT-INTIMATE-THM SICILY 2024. A paper was also sub-
mitted to the journal Quaternary Geochronology.

Project No. 9222 within the Dynamic Planet Earth Pro-
gramme: Dynamics of the evolution of sandstone land-
scapes (J. Adamovič, M. Filippi)

This complex project is focused on various aspects of 
cliff-face degradation. Study of the effects of wildfires 
continued in the area east of Hřensko, in the Bohe-
mian Switzerland National Park, where a  major fire 
spread over an area of 10.6 km2 in 2022. Mineralogical 
and petrographic analyses of fire-affected cliff faces of 
quartzose sandstones from the Dlouhý důl Valley were 
extended to the Pravčický důl Valley, allowing for rep-
resentative conclusions. Color changes can be attributed 
to the transformation of kaolinite to metakaolin, which 
behaves as a  sorbent to iron and other metals avail-
able in the rock. Mobilization of elements during the 
fire also contributed to the formation of opal coatings 
at specific sites. Mineral thermometers suggest that 
rock-surface temperatures of 450 °C were not exceeded 
for a  prolonged time during the fire. Spalling is most 
probably induced by a  rapid increase in pore pressure 
at the evaporation front during a  temperature build-
up, although this has to be experimentally confirmed. 
The latest observations were shared with other research 
teams working in the National Park during an October 
2024 workshop.

About 20 examples of rockfall were documented in 
sandstones of the Bohemian Cretaceous Basin, mostly 
in nature-protected areas, with special reference to the 
lithological and tectonic controls of these events. The 
biggest rockfall events included those at the Zkamenělý 
zámek site in the Kokořínsko PLA, near the Pleskotský 
Mill, and near Pařízek in the Bohemian Paradise PLA 
(Fig.  26). Signs of quartz grain dissolution or silica ce-
ment dissolution (arenization) were considered one of 
the causes of stability deterioration in the sandstone rock 
massif – these were previously found at the rockfall site 
of Krápníky in the Teplice-Adršpach Rock City. The effect 
of groundwater table fluctuations on joint widening in 
rock cities was also studied, which involved hydrochem-
ical analyses of 25 water issues draining rock cities in 
the Kokořín area. New rockfall events (and several older 
ones) in sandstones were included in the rockfall database 
(rockfall.gli.cas.cz) administered by the Inst Geol, Czech 
Acad Sci. A workshop on rockfall triggering mechanisms 
for local authorities and the public was organized at Po-
lice nad Metují in November 2024.

Project No. 9223 within the VP20  – Water for Life Pro-
gramme: Water regime of the soil and watershed, precision 
water and mass balance of the mid-size watershed in the 
headwater area of the Bohemian Forest (M. Tesař, Inst. Hy-
drodyn., Czech Acad Sci, Prague; F. Oulehle, Global Change 
Res. Inst., Czech Acad. Sci., Brno; T. Navrátil)

The importance of the hydrological balance and moni-
toring measurements in general in the Lesní potok catch-
ment was summarized and published on an information 
panel (Fig. 27) installed near the closing profile of the Le-
sní potok catchment in the Voděradské bučiny.

FIG. 25 A sensor prototype and a 3D printed sample holder prototype 
on a polishing machine at Czech Acad Sci during the testing of 
precise measurement and optimization of petrological samples' 
grinding and polishing processes. Photo by T. Hrstka.
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The early results of using 3D printed sampling devices 
for monitoring deposition at GEOMON research sites in-
cluded the observation that 3D printed ABS (Acrylonitrile 
Butadiene Styrene) material behaves as a sorbent for sev-
eral ions. The concentrations of basic and trace elements 
were always lower in the samplers than in the original 
PET (polyethylene) samplers. However, the early findings 
in this study will require further refinement and testing.

Project No. 9229 within the VP20 – Water for Life Pro-
gramme: The interconnection between research and water 
management practice (M. Svojtka, J. Ďurišová; J. Kubečka, 
Biology Centre, Czech Acad Sci, České Budějovice).

In order to quantify the relationship between natural 
and artificially introduced fish in the Lipno Reservoir, 
concentrations of 11 indicator elements were measured 
by HR ICP-MS connected with excimer laser at the Inst 
Geol workplace. Also, a total of 79 samples of pike-perch 
otoliths were measured from the individual natal res-
ervoirs  – Milevsko, Vodňany and Hubenov. When com-
paring the microelemental composition in the core and 
the rim of the otoliths, differences were recorded in the 
four significant elements, with the strongest differences 
being recorded in Mg/Ca, where in all fish origin groups 
the values in the core were significantly higher than in 
the rim. At the same time, the isotopic composition was 

FIG. 26 Rockfall at the site of Zkamenělý zámek, Kokořín area, 
where rock masses 21 m3 in volume were wasted. 
January 2024. Photo by J. Adamovič.

tested using TIMS mass spectrometer, and correlations of 
87Sr/86Sr in freshwater streams (Litavka, Benešovský po-
tok, Studená and Teplá Vltava), in fish otoliths and in the 
surrounding bedrock were observed.

Project No. 9231 within the Dynamic Planet Earth Pro-
gramme AV21, section Energy within the Earth: Dynamics of 
the Vřídlo spring water chemical composition (J. Rohovec)

During the second year of the project, regular sampling 
of the Vřídlo spring water at borehole BJ36 and the sin-
ters deposited from it continued. It proved possible to 
develop a technique for the selective etching of the sin-
ters, and to apply this technique to demonstrate that the 
individual growth layers of sinter differ in their permea-
bility to solutions, or the density with which the aragonite 
crystals fill the space (Fig. 28). A relationship between the 
variations in the chemical composition of the water of 
the Vřídlo and the record captured in the sinter was fur-
ther established. A short video report was produced on 
the progress and results of the project, introducing the 
public to the activities of the geochemists in the field and 
laboratories.

FIG. 27 Installed information panel on monitoring activities 
and hydrology at the Lesní potok catchment. 
Photo by Š. Matoušková.
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Project No. 9233 within the Dynamic Planet Earth Pro-
gramme: Paleontology helps to understand the evolution 
of the Earth’s environment (L. Laibl, M. Kočová Veselská)

In 2024, we finalized four original research papers pub-
lished in peer-reviewed journals with a high impact fac-
tor. Three of these focused on Palaeozoic Konservat-La-
gerstätten from France and Morocco, and one dealt with 
the growth of Cretaceous crabs. One popular science 
book  – ‘A  Real Paleontologist’s  Handbook’  – was pub-
lished, which introduces paleontology to children and 
a broad audience, and can also easily be used as a hand-
book by teachers in elementary and high schools. In 
addition, a popular science article about marlstone (Cz. 
opuka) was published in a magazine about ecological ed-
ucation. Besides these publications, we conducted several 
educational natural science programs and field trips for 
kindergartens, primary schools, and the public. Courses 
were usually arranged as workshops (using inquiry-based 
learning). Students learned about geological and paleon-
tological concepts such as plate tectonics, the evolution of 
life, erosion, changes in biodiversity, and climate chang-
es. Lectures for students were conducted in cooperation 
with The Silva Tarouca Research Institute for Landscape 
and Ornamental Gardening, v. v. i., the National Muse-
um Prague, Trilopark, Geomuseum Faxe, and the Darwin 
Club.

Project No. 9234 within the Dynamic Planet Earth Pro-
gramme: Extent and geometry of igneous/volcanic bodies 
(F. Tomek, P. Vitouš)

Understanding extinct volcanoes is key to studying ac-
tive systems and eruption hazards. Together with the 
Inst Geophys, Czech Acad Sci, Prague, our research inte-
grates structural geology, geophysics, and analog model-
ing to analyze volcanic and plutonic complexes. In 2024, 
we completed a study on the volcanic origins of Říp Hill 
(now under review). We also produced six educational 
videos with actor Radovan Klučka, illustrating geologi-
cal phenomena through field demos and lab experiments. 
The topics include Říp Hill, earthquakes, volcanic necks 
like Bořeň Hill and the Devils Tower, and the real-time 
monitoring of Icelandic eruptions (Fig. 29). The series 
also features geoscience exhibits from the 2024 Science 
Fair, including an experiment simulating magma-induced 
deformation on the Reykjanes Peninsula. Other episodes 
explore the Karlovy Vary thermal spring and a  caldera 
eruption in the Krušné hory/Erzgebirge Mountains. Now 
in post-production, these videos will be released in the 
first half of 2025. A second series is planned, covering tri-
lobites, Cretaceous seas and sandstone rock cities, miner-
al resource mining, continental collisions, and volcanism, 
with input from children’s science editors.

Project No. 9238 within the Water for Life Programme AV21: 
Bioremediace povrchových eutrofních vod (I. Brányiková, 
Inst Chem Proc Fundamentals, Czech Acad Sci, Prague; 
P. Znachor, Biol Centre, Czech Acad Sci, České Budějovice; 
J. Rohovec)

2024 was the final year of the project, in the course of 
which a  new approach to the bioextraction of environ-
mentally hazardous nutrients from surface waters based 
on the proliferation and growth of certain microorgan-
isms was developed. The process, which allows a conver-
sion of environmentally risky phosphates into biomass of 
microscopic algae and cyanobacteria, was validated, and 

FIG. 28 An example of etching sinter deposited from the Vřídlo spring at 
pH 4. 5. More Higher-permeability layers of sinter are etched to 
a greater depth than the compact ones. Photo by T. Weiner.



32 RESEARCH REPORTS 2024

its viability was demonstrated. Equipment was developed 
to enable a continuous extraction process and isolation of 
biomass. The mass balance of phosphate was monitored 
at all stages of the process using the ICP EOS technique. 
The ratio of intracellular phosphate to dissolved phos-
phate in water was sufficiently high for efficient removal 
of phosphate from water. The results of the project are 
being prepared for publication.

Project No. 9239 within the VP30 Dynamic Planet Earth 
(Dynamická planeta Země) Programme: Interaction of 
the magnetic field with man and nature (Š. Kdýr, H. Ucar, 
T. Elbra, L. Kouklíková)

Within the archaeomagnetic part of the project, extensive 
field sampling of features suitable for archaeomagnetic 
dating was carried out at rescue archaeological excava-
tion sites in the Czech Republic (Fig. 30). These samples 
are used for creating a  large database of archaeomag-
netic data to reconstruct the magnetic field in the past. 
Close cooperation between Inst Geol, Czech Acad Sci and 
Inst Geophys, Czech Acad Sci, Prague was developed and 
extended to other entities involved in archaeological re-
search (especially museums, archaeological institutes and 
non-profit organizations). Furthermore, international co-
operation with Austrian and Belgian institutes was estab-
lished, with the potential for cooperation on new projects 
and publication activities. The other part of the project 
deals with potential changes in magnetic properties of 
rocks after lightning strikes. Magnetic changes caused by 
lightning discharge in rock samples from Bořeň Hill were 
studied and interpreted. It turned out that lightning-in-
duced changes occurred in the upper parts of the Bořeň 
Hiking Trail and decreased towards the foot of the hill. 
This result shows that open sites in the upper parts of 
the hill with volcanic rocks are considerably more attrac-
tive to lightning. Soil samples were taken at Vratislavice 
nad Nisou in the vicinity of a tree struck by a lightning 
(Fig. 31), and will be used for magnetic analyses and other 
evaluations. The public has been involved in the reporting 
of lightning strikes on a web portal created for this pur-
pose, and an interview for Czech Radio was conducted 
on this topic. Secondary school students were involved in 
field work and measurement for both project topics.

FIG. 29

FIG. 30

FIG. 31

Moderately inclined columnar cooling joints in the 
olivine-poor sodalite nephelinite of Říp Hill. 
Photo by J. Černý.

Joint sampling of La Tène-age pottery kiln by the Inst 
Geol and Austrian colleagues during rescue excavations 
at the D35 highway construction site. Photo by Š. Kdýr.

Collecting soil samples around a tree struck by a lightning 
at Vratislavice nad Nisou. Photo by T. Elbra.
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6F PROGRAMMES 
OF INSTITUTIONAL 
RESEARCH PLAN

Project No. 9322: New stratotypes (GSSPs) in the Silurian 
of the Barrandian (L. Slavík, P. Štorch)

Project No. 9329: Magnetostratigraphy and biostratigra-
phy at the Snežnica quarry and correlation with the Brod-
no section (P. Pruner, T. Elbra, Š. Kdýr, H. Ucar, K. Šifnerová, 
L. Kouklíková, J. Petráček)

Project No. 9331: The unusual association of two micas, py-
roxene and amphibole in extremely F-enriched granite (Ma-
deira pluton, Amazonax, Brazil) (K. Breiter, Z. Korbelová)

Project No. 9340: Geochemical characterization of a  re-
cent stromatolite  – searching for biogenicity criteria. 
(R. Mikuláš)

Project No. 9346: Soil conditions on Moldanubian rocks. 
(A. Žigová, P. Mikysek, M. Šťastný)

Project No. 9351: Magnetic analyses of the Vinoř archae-
ological artifacts (T. Elbra, Š. Kdýr, H. Ucar, P. Pruner, 
K. Šifnerová, L. Kouklíková)

Project No. 9354: Petrogenetic study of basalts from recent 
eruptions on the Reykjanes Peninsula, Iceland (L. Krmíček; 
Fig. 32)

Project No. 9356: The structure of a  granite-migmatite 
complex in the light of analog modeling (F. Tomek)

Project No. 9359: Mushrooms hyperaccumulating metals 
and metalloids: screening candidate species (J. Borovička)

Project No. 9371: Continuation of speleological and geo-
logical research in Shaanxi Province in central China – par-
ticipation in the workshop for karst geologists and cavers 
(M. Filippi; Fig. 33, 34)

Project No. 9378: Geoarchaeological research of the mar-
ginal settlement zones of southern Kyrgyzstan (L. Lisá)

Project No. 9380: Mercury chemostratigraphy across the 
Triassic–Jurassic boundary of the Slovenian Basin (Š. Kdýr)

Project No. 9383: Using fern spores from Chvaletice pow-
er plant (brown coal), the Lesní potok catchment and the 
Bohemian/Saxon Switzerland National Park as a  marker 
of atmospheric mercury emissions (M. Roll, T. Navrátil, 
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FIG. 33 Discovering and exploring caves is a matter of experienced cavers – documentation 
from exploring and mapping the Heiwodong Cave in the Hanzhong area: a) a descent 
through an overhanging wall; b) rappelling down a 50 m deep shaft with a waterfall. 
Shaanxi Province, China. Photos by M. Filippi.
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FIG. 34 Speleological discoveries include both massive spaces and details: a) an 
underground dome about 500 m underground called Streaky Hall, Tianxingyan Cave; 
b) a sinter pile (about 1 m in diameter) with popcorn-type speleothems, Heiwodong 
Cave. Shaanxi Province, China. Photos by M. Filippi.
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103(10), 540-541. (In Czech)
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Skalou. History, genius loci and nature]. Praha: Dokořán, 
2024, pp. 333. (In Czech)

8B TELEVISION AND RADIO BROADCASTING
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Rozhovor: účinující. Český Rozhlas Plus. [Interview: per-
former. Czech Radio Broadcast Plus]. 16. 11. 2024, Praha. 
(In Czech)

Cílek  V. Televizní seriál: Vltava, naše řeka (díl I.–X., 
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nej (Přírodo)vědu. [Baby trilobites and paleontology as 
a gateway to natural sciences. Interview: performer. Pod-
cast Ochutnej (Přírodo)vědu]. 15. 12. 2024, Praha. (In Czech)
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LECTURES FOR POPULAR AUDIENCE8C
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na pískovcích – příklady z Broumovska. Geologický ústav 
AV ČR a Správa CHKO Broumovsko [Risk factors of rock-
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CHKO Kokořínsko  – Máchův kraj [The effects of fire on 
a sandstone rock. Kokořínsko – Máchův kraj PLA Adminis-
tration]. 9. 11. 2024, Kokořínský Důl. (In Czech)

Cílek V. Klima a les. Veletrh Silva Regina a Česká lesnická 
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Cílek  V. Klima a  svět. Gymnasium Šumperk a  Městská 
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Cílek  V. Klima a  vegetace. Střední škola zahradnická. 
[Climate and vegetation. Střední škola zahradnická.]. 
19. 1. 2024, Mělník. (In Czech)

Cílek V. Klima, les, půda. Středočeský kraj. [Climate, forest 
and soil. Středočeský kraj]. 26. 9. 2024, Hřebečníky-Slabce, 
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Cílek  V. Klimatická bezpečnost. Gymnásium Tábor. [Cli-
mate safety. Gymnásium Tábor]. 17.  10.  2024, Tábor. 
(In Czech)

Cílek  V. Klimatická změna a  její dopady na společnost. 
Kongres poskytovatelů sociální péče. [Climate change and 
its impacts on society. Kongres poskytovatelů sociální 
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Cílek  V. Klimatická změna a  pestrá krajina. Asociace 
soukromých zemědělců. [Climate change and smart 
landscape. Asociace soukromých zemědělců]. 20.  3.  2024, 
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Cílek V. Krajina a  zadržování vody v krajině. Přednáška 
v  rámci semináře “Pozemkové úpravy”. MÚ Tetín. [Wa-
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inar “Land Development”.MÚ Tetín]. 7.  11.  2024, Tetín. 
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Cílek  V. Les a  klima. Česká lesnická společnost, Hradec 
Králové. [Forest and climate. Česká lesnická společnost, 
Hradec Králové.]. 6. 2. 2024, Hradec Králové. (In Czech)

Cílek V. Nové klima, nový svět. Dům Knihy – Knihcentrum 
Ostrava. [New climate, new world. Dům Knihy - Knihcen-
trum Ostrava]. 10. 9. 2024, Ostrava. (In Czech)

Cílek V. Počasí v lese a na poli. Agrární komora. [Climate in 
forest and on the field. Agrární komora]. 6. 11. 2024, ČZU, 
Praha-Suchdol. (In Czech)

Cílek V. Povodně a klimatická změna: návrat po deseti le-
tech. MÚ Heřmanice na Frýdlandsku. [Floods and climate 

change: a  comeback after ten years. MÚ Heřmanice na 
Frýdlandsku]. 21.  3.  2024, Heřmanice na Flýdlandsku 
(In Czech)

Cílek V. Přednáška v  rámci konference manažerů budov 
IMFA - Budovy a klima. IMFA Czech Republic. [Lecture at 
the IMFA Building Managers Conference - Buildings and 
climate. IMFA Czech Republic]. 12. 11. 2024, Tech Tower, 
Plzeň. (In Czech)

Cílek V. Radioaktivita a my. Beseda s veřejností u příleži-
tosti otevření Infocentra. SÚRAO. [Radioactivity and us. 
Discussion with the public on the occasion of the opening 
of the Information Centre. SÚRAO]. 11. 10. 2024, Městské 
muzeum, Jáchymov. (In Czech)

Cílek  V. Série čtyř přednášek na téma “Voda v  krajině” 
v  rámci školení environmentální výchovy v  NP Šuma-
va. NP Šumava. [Series of four lectures on “Water in the 
Landscape” in the framework of environmental education 
training in Šumava NP. NP Šumava.]. 14. 11. 2024, Horská 
Kvilda. (In Czech)

Cílek  V. Skutečná tvář klimatické změny a  dopady na 
společnost. Městské muzeum, Karlovy Vary. [Reality of cli-
mate change and societal impacts. Městské muzeum, Kar-
lovy Vary]. 7. 3. 2024, Karlovy Vary. (In Czech)

Cílek V. Svět, klima a bezpečnost. ČVÚT Praha. [World, cli-
mate and safety. ČVÚT Praha]. 6. 3. 2024, Praha. (In Czech)

Cílek  V. Zadržování vody v  krajině. Přednáška v  rámci 
semináře o plánování krajiny. MÚ Jihlava. [Water reten-
tion in the landscape. Lecture at the seminar on landscape 
planning. MÚ Jihlava]. 16. 10. 2024, Jihlava. (In Czech)

Filippi M. Objevy expedic do solného krasu v jižním Íránu. 
Sos Lubenec. [Discoveries of expeditions to the salt karst 
in southern Iran. Sos Lubenec]. 5.  12.  2024, Lubenec. 
(In Czech; Fig. 35)

Kočová Veselská  M. Přednášky a  exkurze o  geologickém 
vývoji přírodní rezervace Divoká Šárka k  60. výročí od 
jejího vyhlášení. ZŠ Dědina, Žukovského 580, Praha 6. 
[Lectures and excursions about the geological develop-
ment of the Divoká Šárka Nature Reserve to mark the 
60th anniversary of its designation. Primary school Dědina, 
Prague 6-Liboc]. 21. 3.  , 9. 4.  , 18. 4.  , 22. 5. 2024, Praha. 
(In Czech)

Laibl L. Vývoj prvohorních členovců. Společnost Národ-
ního muzea. [The Development of Paleozoic Arthropods. 
National Museum Society]. 2. 12. 2024, Praha. (In Czech)

Mikuláš R. Trace Fossils in Czechia. Lecture, National Mu-
seum Society (Společnost Národního muzea). 10. 6. 2024, 
Praha. (In Czech)

Mikuláš R.: Geological excursion around Drábské Svět-
ničky. 8.  6.  2024, Bohemian Paradise UNESCO Global 
Geopark.
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Rohovec J. Dynamická planeta Země – pohled geochemie. 
Přednáška pro studenty. Gymnázium Prachatice. [Dynam-
ic planet Earth – a geochemistry perspective. Lecture for 
students. Gymnázium Prachatice.]. 17. 4. 2024, Prachatice. 
(In Czech)

Rohovec J. Přednáška a seminář pro Geologický kroužek – 
Vřídelní nerosty a  jejich identifikace, within the AV21 
project. Gymnázium Prachatice. [Lecture and seminar for 
the Geology Club – The Vřídlo minerals and their identi-
fication. Gymnázium Prachatice.]. 17. 4. 2024, Prachatice. 
(In Czech)

OTHER ACTIVITIES8D

Filippi  M., Weiner T., Rol, M., Laibl  L., Polák  L., 
Kočová-Veselská  M., Aubrechtová  M., Nováková T., Kdýr Š. 
Geologický ústav AV ČR. Stánek na Veletrhu vědy a tech-
niky: autoři a  účinkující [Inst Geol, Czech Acad Sci. 
A stand at the Science and Technology Fair: authors and 
performers; Fig. 36]. 30. 5.–1. 6. 2024. Praha.

Kdýr Š. Pravěké záznamy o  magnetickém poli Země 
ukryté v  archeologických artefaktech, Otevřená věda, 
AV ČR [Prehistoric records of the Earth’s magnetic field 
hidden in archaeological artefacts, Open Science, Czech 
Acad Sci]. Leden – Říjen 2024.

Mikuláš R., Kočová Veselská M, Vaňková  L., Mrázková  L., 
Lisá L., Votočková Frojdová J., Santolík V., Laibl L., Weiner T., 
Lisý P. Geologický ústav AV ČR. Účast na akci Týden Akad-
emie věd ČR: autoři a účinkující [Institute of Geology of 
the Czech Academy of Sciences. Participation at The 
Week of the Czech Academy of Sciences: authors and per-
formers]. 6. and 8. 11. 2024. Praha.

FIG. 35

FIG. 36

Newly published findings and data from salt karst in Iran have debunked myths 
about the rapid movement of salt glaciers: a) the surface of the Jahani mountain 
diapir; b) the interior of the White Foam Cave. Photos by M. Filippi.

Stand of the Institute of Geology at the Science Fair 
in Prague-Letňany. Photo by Š. Matoušková.
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9. PUBLICATIONS ISSUED
Dašková, J. (Ed). Research Reports 2023. 
Czech Academy of Sciences, 
Institute of Geology, Prague. 2024, 1–47.

Geologica Carpathica 
published: Vol. 75, Nos. 1–6 (February to December), 2023; 
28 articles, 500 printed pages; IF 2023 = 1.5

10. ORGANIZATION 
OF CONFERENCES 
AND SCIENTIFIC 
MEETINGS
XV International Palynological Congress/XI International 
Organization of Palaeobotany Conferences, Prague 2024. 
Organized by the Institute of Geology of the Czech Acad-
emy of Sciences, National Museum and Charles Univer-
sity, Praha.

Organizing committee:  Bek J., Votočková  Frojdová J., 
Kvaček J., Sakala J.

This joint conference of palynologists and paleobotanists 
is organized once every four years, and is the largest ses-
sion for scientists in both disciplines globally. The congress 
covers all aspects of palynology, including paleopalynol-
ogy, actuopalynology, entomopalynology, melissopalynol-
ogy, and forensic palynology. Palynology also contributes 
to geology, stratigraphy, archaeology and paleontology. 
Paleobotany covers fossil plant records from the Palaeo-
zoic to the Quaternary. More than 521 participants from 
46 countries visited Prague (Fig. 37). The programme was 
divided into 46 symposia, 92 scientific sessions, 367 talks 
and 72 posters. We organized an art session during the 
conference period which was presented by the best 
known paleoartist from the Czech Republic. Six field trips 
were organized across the Czech Republic.

3rd virtual meeting of IGCP 735, Prague, November 18–20, 
2024. Organized by the Czech Geological Survey and 
Institute of Geology of the Czech Academy of Sciences, 
Praha.

Organizing committee: Nohejlová  M., Polechová  M., 
Laibl L.

The 3rd virtual meeting of IGCP 735, ‘Rocks and the Rise 
of Ordovician Life: Filling knowledge gaps in the Early 
Palaeozoic Biodiversification’ focused on various aspects 
of Ordovician geology and paleontology. The meeting 
was attended by more than 60 participants from almost 
20 countries. In total, 31 talks and three keynote lectures 
were presented during the meeting via the Zoom plat-
form. A virtual field trip introduced the most renowned 
Ordovician localities of the Prague Basin. A special vol-
ume of the Bulletin of Geosciences dedicated to the meet-
ing is in preparation.
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FIG. 37 XV International Palynological Congress / XI International 
Organization of Palaeobotany Conferences, Prague 2024. 
Photo by M. Valent.
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11. FINANCIAL REPORT

In thousands of Czech Crowns (CZK) 2024

A. INCOMES

1. From the annual budget of the Czech Acad Sci 51 442

2. From the Czech Science Foundation (accepted research projects) 7 098

3. From the internal research projects of the Czech Acad Sci 2 417

4. From other public sources 0

5. Applied research 7 071

6. Investment (instruments) 25 298

7. Investment (constructions) 0

TOTAL INCOMES 93 326

B. EXPENSES

1. Scientific staff (wages, insurances) 43 145

2. Research and scientific activities 11 500

3. Administration and technical staff (wages, insurances) 6 560

4.
General expenses (service, maintenance of buildings, energies, transport, 
office supplies, miscellaneous, etc.)

6 033

5. Library 657

6. Editorial activities 133

7. Investment (instruments) 25 298

8. Investment (constructions) 0

TOTAL EXPENSES 93 326
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