Butterflies on the Brink: Mountain Biodiversity Faces Warming
Threats
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“Two titles of nobility given by Humans are not easy for anyone living on this
Earth to obtain.

[...] species that meets both of the above conditions will be listed as one facing

a very high risk of complete extinction and should be included in the IUCN Red
List.”

In “Titles of Nobility”’; Wild Wise Weird [1]



Butterflies, long admired for their beauty, are also vital indicators of ecological well-being. A
recent global study by Pinkert et al. [2] offers the most extensive assessment to date of butterfly
biodiversity and uncovers a troubling reality: the greatest concentrations of butterfly diversity are
found in tropical and subtropical mountain regions—ecosystems now particularly vulnerable to
the impacts of climate change.

By examining over 12,000 species across continents, the researchers identified a striking
correlation between butterfly diversity and high-elevation environments. Although mountains
constitute only 38% of the Earth’s terrestrial surface (excluding polar regions), they support up to
76% of the planet’s butterfly hotspots. These regions are not only rich in species but also harbor
high levels of endemism and evolutionary distinctiveness. Alarmingly, these biodiversity hotspots
show limited overlap with areas prioritized for conservation based on vertebrate or plant data,
exposing a significant gap in current global biodiversity strategies [2].

Butterflies’ reliance on stable temperature realms and co-evolution with specific host plants makes
them particularly sensitive to warming [3,4]. The study projects that by 2070, up to 64% of the
temperature niches sustaining tropical butterfly populations could vanish. This erosion is
especially alarming in mountain regions, where narrow climate bands offer limited room for
species to migrate upwards. In such landscapes, mountains may shift from biodiversity refuges to
ecological traps.

A particularly noteworthy aspect of this study is its multidimensional approach to biodiversity,
integrating species richness, range rarity, and phylogenetic diversity. The results reveal that areas
rich in evolutionary history often do not overlap with regions of high species count, underscoring
the complexity of setting conservation priorities. Additionally, patterns of butterfly diversity
exhibit limited congruence with those of better-studied taxa such as mammals, birds, and even
other insects like ants, highlighting the distinct ecological dynamics that shape insect distributions
[2].

The broader implications are clear: conserving insect biodiversity—especially in mountainous
regions—requires immediate and targeted action. These highland areas serve not only as reservoirs
of butterfly diversity but also as pivotal frontlines in maintaining ecological resilience amid climate
change. Expanding protective measures in these vulnerable zones and integrating insect data into
global conservation frameworks are essential for preserving the delicate and interconnected fabric
of life on Earth [5].
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