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Speleothems in show caves are often subjected to tourism-driven alterations, including corrosion due to
CO, increase, undersaturated water and photosynthetic biofilms (e.g., Piano et al., 2015; Pulido-Bosch et al.,
1997; White et al., 2021). In particular, the growth of the so-called “lampenflora” causes physical, chemical
and aesthetic damage to speleothems (Piano et al., 2015). In this work we investigated for the first time the
biocorrosion of speleothems at microscopic level due to lampenflora in Bossea Show cave (NW-Italy).

In this cave, the presence of lampenflora was previously documented in Piano et al. (2015) and biocorrosion
on speleothems can be observed in different areas along the touristic path. In this work, a first tentative to
describe the possible related biocorrosion from a geo-mineralogical point of view was made. Four superficial
samples of 1x1 cm of 0.5 maximum thickness were collected on speleothems along the tourist path, in close
proximity of halogen lamps. During in situ sampling, the concentration of the main photosynthetic groups
composing lampenflora (cyanobacteria, diatoms, and green algae) was measured with Benthotorch®, a portable
fluorimeter. The substrate samples were analysed in laboratory by means of scanning electron microscopy
(SEM) with Energy Dispersive X-ray spectroscopy (EDX), in order to assess the alteration degree and the
presence of lampenflora possibly responsible of biocorrosion. SEM images of some speleothem samples show
high abundance of diatom frustules and the presence of bacteria, algae and fungi. Fluorimeter measures of
cyanobacteria, diatoms and green algae amount were then compared to SEM images and EDX results showing
in some cases a relation between the speleothems features visible to the naked eyes, the in situ measurements,
the degree of alteration of calcite and the presence of bacteria and diatoms frustules at microscope.

Moreover, in light of a long-term study aiming at evaluating changes in calcite crystal habits over time, a
homogenous speleothem was collected and divided into several parts, observed and photographed with SEM
and placed along the tourist path in areas colonized by lampenflora, near the new LED lamps, where they will
remain for about a year. The samples will then be collected and re-examined at SEM to verify and eventually
quantify the degree of biocorrosion due to the flashlight after at least one year of exposition.
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