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1. Purpose of the visit 

The study of speleothems as  paleoclimatological archives is of major interest for me since I have focused 

my MSc thesis over the last two years on a Holocene stalagmite record from the Basque Country (Spain). 

This is the reason why I decided to participate to the “Summer School on Speleothem Science” organized in 

Heidelberg. I had multiple objectives: (i) getting an updated overview of the state of the art in the 

investigation related to speleothems, (ii) learning more about the new cutting edge experimental 

techniques applied in speleothem research. (iii) meeting some of the world leading specialists in 

Speleothem Science, which could open me perspectives of future collaborations.  

Speleothem science is a relatively new branch of paleoclimatology that has been increasingly investigated 

over the last decade, and for this reason the organization of this first summer school was a really good idea. 

Courses were given by outstanding researchers, and this school was expected to be a unique opportunity to 

discuss, confront ideas and address some specific issues by getting direct inputs from specialists.  

2. Description of the work carried out during the visit 

This summer school covered several fields of speleothem science, including an extended module about 

geochronology and palaeoclimatology. It provided an updated overview of the most recent and innovative 

experimental techniques applied to speleothem records, which are excellent archives for paleoclimate 

reconstructions, and are now widely considered as an appropriate support for Quaternary studies involving 

multidisciplinary approaches.  

During the Summer School each course had a duration of about 45 minutes, followed by 15 minutes of 

discussion in which the lecturers could answer the questions from the participants or other professors. The 

group of participants was formed by ~50 people from all around the world, including mostly PhD students 

and Post-Doc researchers. 36 posters were prepared and presented in different poster sessions during the 

first three days of the Summer School courses. I presented my poster on Monday 29/07.  

The participants were hosted in different guest houses. I was at the Internationales Wissenschaftsforum 

Heidelberg (IWH), a very nice place with comfortable rooms. Breakfasts were at IWH and lunches at the 

refectory of the University of Heidelberg. The food was always very good and we had a wide range of 

choice.  

My work during this Summer School may be summarized as follows:  

Sunday 28/07/2013  

8:00 - 19:00 Field trip to the “Herbstlabyrinth” cave system 

The Herbstlabyrinth is a 7 km long cave-system made of and 3 distinct levels open to public since 2009. It is 

located about 2h by bus from Heidelberg. Our guide was Simon Mischel (SM), a PhD student from the 

University of Mainz, who is monitoring and studying the cave. He introduced to us the geological context of 

the region. Herbstlabyrinth presents spectacular speleothemic formations, including stalagmites, flags, 
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flowstones and above all soda-straws. Two different stalagmite generations have been identified. The 

oldest one was inactive and brown colored, while the younger one (Holocene) was active, showed a clear-

white coloration and was covering the first generation of stalagmites. SM is also currently studying a 

stalagmite that presents an extraordinary hiatus of 50.000 years, which really impressed me. 

After this visit, we came back to Heidelberg for an ice-break dinner organized by the organizing committee, 

which gave the participants the opportunity to meet each other and the professors.  

Monday 29/07/2013  

9:45 – 10:30    “Petrography of speleothems” (Silvia Frisia, University of Newcastle)  

Prof. Silvia Frisia’s (SF) lecture was about the description of all the various crystalline fabrics that may be 

encountered in speleothems. She also detailed the variety of environments of crystallization corresponding 

to each fabric. This lecture was especially interesting for me because I could compare the crystalline fabrics 

that I found in my speleothem with the ones SF showed us.  

11:00 – 11:45   “Geochemistry of trace elements provided by speleothems” (Ian Fairchild, University of 

Birmingham) 

During this lecture, the professor told us about how trace elements are generally transported and 

incorporated into speleothems. He also explained the different climatic events that control these 

processes. This lecture was of special interest for me, since  I performed XRF-core scanner and ICP-AES 

geochemistry analysis on my stalagmite for my two Master theses. 

14:00 - 14:45   “Monitoring - key parameter, methods, sampling, equipment, developments” (Dave Mattey, 

University of London) 

Monitoring a cave is very important because it provides key information about the rate of calcite 

precipitation and the capture of chemical proxies. These parameters vary from cave to cave and from place 

to place within a given cave. They also change with time. The lecturer gave us an interesting overview of all 

the different techniques and commonly used in cave monitoring.  

15:00 – 15:45   “Trace metals in speleothems LA-ICP-MS vs. Synchrotron XRF techniques” (Andrea Borsato, 

the University of Newcastle) 

Dr Andrea Borsato described the potential and limitations of these two different techniques, including 

specific aspects of sample preparation, analytical procedures, data reduction and detection limits. The 

lecture was very interesting especially because Synchrotron XRF is not an easily affordable technique and 

only a few researchers have the possibility to use it.  

16:00 – 16:45   Workshop on speleothem petrography with Silvia Frisia 

This workshop gave the opportunity to some participants to show and discuss their own thin sections on 

power point slides with Silvia Frisia. I got the possibility to show the crystalline fabrics of my speleothem to 

her and she gave me some helpful suggestion about the interpretation of their environmental conditions of 

formation. 

17:00 – 18:00 1st Poster Session 

During this poster session, I presented my work titled “Non-destructive high resolution XRF-core scanner vs. 

ICP-AES techniques in stalagmite: preliminary results”. This was a great opportunity for me, I got many 

questions about my work. I also took the occasion to discuss with specialists in speleothem geochemistry. 

They gave me some specific advice about  the evaluation and interpretation of the data that I have 

collected. A copy of my poster may be found hereafter, and ESF support has been clearly acknowledged.  
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Tuesday 30/07/2013 

9:00 – 9:45   “Tracing carbon isotopes from the atmosphere into the cave” (Jens Fohlmeister, University of 

Heidelberg) 

This lecture was an overview of the main processes influencing carbon isotope composition of speleothem 

CaCO3. He talked about carbon isotope fractionation processes starting in the atmosphere to the cave 

system and radiogenic carbon isotope (14C) as an alternative indicator for interpreting the isotopic 

composition of the carbonate.  

10:00 – 10:45    “Processes determining the chemical evolution of DIC in drip water inside a cave: degassing, 

equilibration to the cave atmosphere, precipitation of calcite and isotopic signals” (Wolfgang Dreybrodt, 

University of Bremen) 

Wolfgang Dreybrodt described the various physical processes involving drip water from the moment it 

enters into the cave until the precipitation of the calcite. He also showed the results of a laboratory 

experiment done under cave analogue conditions consisting on measuring pH and conductivity variations, 

to demonstrate that CO2 degassing, chemical equilibration and precipitation of calcite happen at different 

times.  

11:15 – 12:00   “Kinetic and equilibrium fractionation in speleothem carbonate ‘clumped isotopes’” (Alan 

Matthews, the University of Jerusalem) 

This lecture was about “clumped isotopes” a relative new branch of isotopic geochemistry in speleothems, 

which is based on the evaluation of the abundance of 18O-13C bonds in the carbonate lattice. Carbonate 

clumped isotopes may be used as paleo-thermometers, since they may potentially record the temperature 

of mineral growth. The lecturer compared this new approach with the most widely used δ18O that, unlike 

clumped isotopes, may vary from calcite to aragonite or among biogenic carbonates. 

14:00 – 15:45 “Processes – from the ocean to the cave (O isotopes)” + “Stable isotopes: sample 

preparation, standards, resolution, precision, developments” (Christoph Spötl, University of Innsbruck) 

δ18O is a proxy for atmospheric temperature and humidity. Variation in speleothem δ18O is usually 

somewhat difficult to interpret because several factors are involved and closely connected, such as the 

ocean, atmosphere, soil, epikarst and cave system. The lecturer gave a brief introduction about oxygen 

isotope fractionation and then focused his lesson on the practical aspects, such as principles of mass 

spectrometric analysis, sampling, temporal and spatial resolution, Hendy test (method for evaluating the 

presence or absence of isotopic equilibrium in speleothems) and future developments.  

16:00 - 18:00 2nd Poster session 

Wednesday 31/07/2013 

9:00 – 9:45    “Fluid Inclusions of speleothems I: H and O isotopes and noble gases temperatures” (Werner 

Aeschbach-Hertig, University of Heidelberg) 

Thanks to fluid inclusions, one can access to the parent drip water of the calcite, which is of special interest 

for paleoclimatic reconstructions. These inclusions are formed when crystals start growing. The analyses of 

the isotopic composition of the water in the inclusions provide key information about palaeorainfalls and 

noble gas concentrations dissolved in the water of the inclusions yield useful information about 

palaeotemperature. 
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10:00 – 10:45   “Fluid Inclusions of speleothems II: fluid-gaseous homogenisation temperatures” (Ives 

Krüger, University of Bern) 

Ives Krüger addressed the measurement of temperature of formation of fluid inclusions. This is usually 

done with a microscope heating/cooling stage, by measuring the liquid-vapor homogenization temperature 

that directly depends on the cave temperature at the time of formation of the inclusion.   

11:00 – 11:45    “SIMS and other high resolution techniques in speleothem research” (Myriam Bar-

Matthews, Geological Survey of Israel) 

Myriam Bar-Matthews showed the importance of speleothem records to define the exact timing of main 

climatic events and to understand the response in continental environment from different parts of the 

world to rapid climatic changes. She also gave a brief introduction to SIMS, LA-ICP-MS and CLFM techniques 

and gave some examples of application at Soreq cave (Israel), one of the most studied cave of the world. 

14:00 – 14:45   “U-series dating (sample preparation, standards, resolution, precision, developments)” (Dirk 

Hoffmann, CENIEH) 

This lecture provided an overview on basics of U-series dating and techniques to measure U-series 

disequilibrium in speleothems. After a brief introduction about the method principles, Dirk Hoffmann 

provided practical advice about the sampling strategy (that is very important in order to produce reliable 

age results) and data interpretation. 

15:00 – 15:45   “Age models” (Denis Sholz, University of Mainz) 

During this lecture, Denis Sholz (DS) presented the currently used methods for the reconstruction of 

speleothem age models based on 230Th/234U ages (linear interpolation, splines and Bayesian statistics). Due 

to the low spatial resolution of U-series ages calculated from a given speleothem sample, it is usually crucial 

to  better constrain the chronology between two successive U-series age results, which can be done by 

using an algorithm called StalAge, designed by Denis Sholz and colleagues for construction of speleothem 

age models. 

16:00 – 16:45   Workshop with Denis Sholz 

During this workshop DS briefly introduced the statistical software R and showed how to reconstruct age 

models with StalAge model. 

17:00 – 18:00 3th Poster Session 

Thursday 1/08/2013 

Entire day     “Time series analysis” (Manfred Mudelsee, Climate Risk Analysis) 

During this course Manfred Mudelsee illustrated some statistical concepts like Monte Carlo method 

(bootstrap), regression and correlation. A workshop followed the lesson and we did some simple examples 

with R. 

Friday 2/08/2013 

9:00 – 9:45   “Frontiers of Speleothem Research” (Frank McDermott, University of Dublin) 

The main objective of this lesson was to underline the need of collaboration with the oceanographers and 

with the climate modeling community in the framework of new frontiers in speleothem research. Frank 

McDermott gave some examples to demonstrate the real necessity of this approach in order to avoid 

oversimplified site-centered interpretations. He gave also some examples from his last research works 

about the interactions between the North Atlantic Oscillation (NAO), the East Atlantic Pattern (EA), the 

Scandinavian Pattern (SCA) and Sea level pressure (SLP) dipole.  
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10:00 – 10:45   “Speleothems in the context with other Palaeo-Climate archives” (Norbert Frank from the 

University of Heidelberg) 

Norbert Frank described how carbonate archives of marine origin, like corals, can be related with the timing 

of continental carbonates itself.  

11:00 – 11:45   “Potentials, challenges and threads of climate reconstruction in archaeology” (Thomas 

Meier, the University of Heidelberg) 

In his lecture, Thomas Meier showed the role of climate changes in the course of the human history. He 

provided an original point of view by defending those cultural changes (i.e. falling/decline of societies, 

migrations etc…) were mostly caused by societal and economic reasons rather than climatic. This was a 

very interesting lecture, even if I personally did not fully agree with his conclusions.  

14:00 – 14:45   “Frontiers of Palaeo-Climate Research” (Thorsten Kiefer, PAGES) 

This lecture aimed to outline the state-of-the-art in paleoclimate science. Thorsten Kiefer reminded us to 

prefer quality over quantity of proxy records and to share research results with the scientific community. 

He also talked about the role of paleoclimate in the context of global-scale trends that yields ideas for 

future research priorities. He finally presented the PAGES review and policy and “Future Earth” program.  

3. Description of the main results obtained 

I think that this experience was very useful for me. I had the possibility to attend lectures given by some the 

most important specialists in speleothem science, which helped me to significantly improve my knowledge 

in that field. I felt very lucky to have the possibility to participate to this kind of event. It was also the first 

time for me where I could present the results of my investigation within the context of an international 

scientific meeting. I directly discussed with experienced researchers to address some specific issues related 

to my research work. In addition, I also had the possibility to meet other young researchers with who I will 

keep in contact and potentially collaborate in the future. Lastly, this summer school gave me the 

opportunity to get to know better Prof. Silvia Frisia who is supporting me for a PhD scholarship at the 

University of Newcastle.    

The organizing committee of the Summer School was formed by PhD students from all around the world. 

They had the chance to demonstrate their ability to organize an international meeting with world leading 

specialists that have accepted to participate with great enthusiasm. I think they did a great job. During the 

last day, the committee met with the participants discussing the opportunity to repeat this event within the 

next couple of years. I think that it would be a good experience for me and a very good opportunity for my 

scientific development to join the organizing committee of the next meeting. 

4. Projected publications / articles resulting or to result from the grant 

During this Summer School, I presented a poster titled: “Non-destructive high resolution XRF-core scanner 

vs. ICP-AES techniques in stalagmite: preliminary results” (see p.3). These preliminary results derived from 

my MSc research work were promising, and I have the intention to keep working on these data and go 

further in their evaluation and interpretation thanks to the advice obtained during the Summer School. I am 

planning to prepare a manuscript based on this work, after my Master defense, for publication in an 

international peer reviewed journal. The support from the ESF will be clearly acknowledged on that 

occasion.  
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S4 – Summer School on Speleothem Science: July 28th – August 2nd, Heidelberg, Germany 

Organization Committee: 

Laia Comas Bru (UDS School of Geological Science, University College Dublin, Ireland) 

Mieghan Boyd (Stockholm University, Sweden) 

Kerstin Braun (Geological Survey of Israel, Jerusalem, Israel) 

Yuval Burstyn (The Geological Survay of Israel, Israel) 

Michael Deininger (Heidelberg Academy of Science, Germany) 

Anamaria Hauselmann (Bern University, Switzerland) 

Simon Mischel (Johannes Gutenberg University Mainz, Germany) 

Dana Riechelmann (Johannes Gutenberg University Mainz, Germany) 

Andrea Schroder-Ritzrau (Heidelberg Academy of Science, Germany) 

Sophie Winterhalder (Heidelberg Academy of Science, Germany) 

 

 

 


