
Why speleothems must be protected 
 
Wild caves are one of the last areas on Earth which are still in rather pristine condition. In contrast, 
show caves are important touristic (i.e. economic) sites which, however, have been effected by 
human activity in various ways. 
 
Caves are long-lasting elements of the Earth’s surface whose evolution commonly encompass 
millions of years. During its development a cave may act as trap for e.g. sediment, remains of 
animals or even (prehistoric) humans. Because caves are often low-energy environments, these 
materials are commonly well preserved, whereas weathering and erosion causes rapid destruction of 
such remains on the surface. Prehistoric paintings found in caves are a famous example of the 
unique preservation potential of caves.  
 
Caves played a fundamental role in the life of early humans and scientific fields including 
archaeology, palaeontology, palaeoanthropology, palaeoclimatology heavily rely on discoveries 
made in caves. 
 
In many countries archaeological and palaeontological remains are protected by law. Cave deposits, 
however, need an even higher level of protection. It is well known that the most important aesthetic 
value of a cave is represented by its decorations (dripstones) made of chemical deposits (the latter 
are collectively known as speleothem). Thus, breaking, collecting or removing of speleothems 
greatly affects the beauty and character of caves. It is true that speleothems naturally “grow” back 
due to precipitation from seepage waters. However, their “growth” is extremely slow (typically 
between a few micrometres to a fraction of a millimetre per year) and any kind of the damage will 
take many thousands of years to “heal”.  Moreover, in many cases, speleothems are inactive (i.e. 
they are no longer fed by seepage water or the water has changed its composition) and therefore no 
further “growth” occurs. In conclusion, any damage of cave decorations can be regarded as 
permanent on a human time scale. 
 
Scientists have recognized the unique value of speleothems as one of the most detailed natural 
archives on Earth. Speleothems such as stalagmites (which grow upward forming columns) can be 
regarded as “books of stone” in which a variety of events are faithfully recorded, e.g., climatic 
and/or environmental changes, earthquakes, tectonic movements, sea-level changes, and volcanic 
eruptions. Using state-of-the-art analytical tools both the timing and the magnitude of these past 
events and changes can be determined using speleothems. In the last few years speleothems have 
therefore become one of the most exciting palaeoenvironmental archives on this planet testified by 
hundreds of papers in some of the most prestigious scientific journals. A number of international 
research teams are currently scrutinizing caves in all parts of the world and studying their 
speleothems in an attempt to provide high-resolution, high-fidelity records of palaeoenvironmental 
change. These data are urgently needed to understand the range and in particular the rate at which 
climate and associated changes occurred prior to the Anthropocene. And in the near future the 
scientific importance of speleothems  will greatly increase. 
 
For this reason, it is extremely important that speleothems are protected and preserved in pristine 
condition for future generations. This includes the need to control scientific sampling - which up to 
now has been largely unrestricted in many (in particular developing) countries and has not seldom 
been excessive. 
 



It is therefore essential to create a law that protects speleothems and other significant cave contents: 
 

1- No speleothem or fragment thereof should be removed from caves. 
This statement is needed because the existence of broken speleothems will induce another 
person to break speleothems, in order to be allowed to extract them from other cave sites. 
 

2- Damage due to scientific sampling must always be kept at an absolute minimum. Sampling 
should be done following consultation by authorities and local cavers. Rather than removing 
entire stalagmites preference should be given to drilling speleothems in order minimize the 
number of speleothems to be selected for further study. Sometimes, the research and study 
of a speleothem will involve the complete destruction of that piece – many people then 
believe that the choice should be to make no study at all, and to leave the cave contents in 
the cave. 

 
 
Paolo Forti 
Full Professor of Geomorphology , University of Bologna 
Director of the Italian Institute of Speleology 
Past President of the International Union of Speleology 
 
Italian Institute of Speleology, University of Bologna 
Via Zamboni 67 
40126 Bologna, Italy 
 
Tel. Off. +39-0512094547 
Tel home +39-051221293 
Cell. +393356089864 
Email: paolo.forti@unibo.it 


