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Abstract

Subterranean ecosystems, such as caves, represent unique, isolated, and ecologically
sensitive habitats that often foster high levels of endemism and specialized species. However,
increasing cave tourism poses significant ecological threats, including microclimatic alterations,
artificial lighting, and habitat degradation. This study investigates the impact of tourism on cave
biodiversity by comparing invertebrate communities in Tetra Cave (touristic) and Khomuli Cave

(non-touristic), both located within the Sataphlia-Tskaltubo karst massif (Western Georgia).

Standardized sampling across four seasons (2024) revealed significant differences: Khomuli
exhibited nearly double the invertebrate abundance (599 individuals) compared to Tetra (317),
with higher taxonomic richness (11 vs. 9 orders). Shannon diversity indices were marginally lower
in Tetra (H'=1.73 vs. 1.79), suggesting reduced ecological stability. Seasonal dynamics in Khomuli
followed natural climatic trends, while Tetra showed disrupted patterns, likely due to

anthropogenic stressors (e.g., artificial lighting, visitor traffic).

The findings support the hypothesis that tourism reduces cave biodiversity. This study
underscores the need for sustainable cave management strategies to mitigate tourism-driven
ecological impacts. Future research should incorporate long-term monitoring, DNA barcoding for
species-level resolution, and pre-/post-tourism biodiversity assessments to inform conservation

policies.

Keywords: cave ecology, anthropogenic impact, troglofauna, biodiversity conservation,

sustainable tourism.
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