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Abstract: Lichens have been used as biomonitors for multiple purposes. They are well-known as air
pollution indicators around urban and industrial centers. More recently, several attempts have been
made to use lichens as monitors of climate change especially in alpine and polar regions. In this paper,
we review the value of saxicolous lichens for monitoring environmental changes in Antarctic regions.
The pristine Antarctica offers a unique opportunity to study the effects of climate change along a
latitudinal gradient that extends between 62◦ and 87◦ S. Both lichen species diversity and thallus
growth rate seem to show significant correlations to mean annual temperature for gradients across
the continent as well as to short time climate oscillation in the Antarctic Peninsula. Competition
interactions appear to be small so that individual thalli develop in balance with environmental
conditions and, as a result, can indicate the trends in productivity for discrete time intervals over
long periods of time.
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1. Introduction

Environmental monitoring using lichens has a long and successful history. Although the
relationship between lichens and their environment had been noted for many years [1] it was Gilbert [2]
who produced the first map linking the concentration of an environmental pollutant, in this case
sulphur dioxide, and the abundance and types of lichens. An improved scale by Hawksworth and
Rose [3] allows the mean annual SO2 level to be predicted from the lichens present using both species
and morphology. The simple rule—the more a lichen stands out from the substrate (tree trunks),
the less pollution—seems to hold well [4], although lichen communities can be influenced by other
ecological factors, like tree species, forest structure, and microclimatic conditions [5].

In parallel to the diversity measurements, other methodologies are based on the presence/absence
of certain lichen species, their morphology, and their abundance. A common alternative is to use the
quantity of particular substances taken up over a certain exposure period as a measure of deposition
rates, a proxy for atmospheric concentrations. In this case, the lichen acts as an accumulator because
they lack the protective cuticles of higher plants and the pollutants are mainly bound to the cell walls.
This methodology is both cheap and applicable on a large scale, so both lichens and bryophytes have
been used to monitor atmospheric pollutants such as mercury, arsenic, nickel, lead, and other heavy
metals [6–8].

In contrast, the use of lichens to monitor climate change has not proved to be so easy. The effects
of any changes in broad climatic factors, such as temperature and/or water availability, may be

Diversity 2019, 11, 42; doi:10.3390/d11030042 www.mdpi.com/journal/diversity


