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Mud plasters have historically been valued for their easy renewability,
rapid application, and low cost compared to the extensive repairs
required for adobe and earthen structures. However, their rapid
deterioration contradicts the principles of conservation and poses a
serious threat to historical buildings. At the Belqis Historical Site,
located 3 kilometers southwest of Esfarayen in North Khorasan
Province, Iran, a major issue is the rapid erosion of mud plasters applied
during recent restoration efforts. While previous studies have identified
the poor soil quality of the region as a contributing factor to this erosion,
a biological agent has also been detected: a species of woodlouse
(Hemilepistus afghanicus). This terrestrial insect, which survives in
harsh thermal conditions of arid regions by digging extensive tunnels,
plays a role in soil metabolism. Nevertheless, its biological activity
within historical architectural structures has caused physical-mechanical
damage, posing a significant long-term threat. This research aims to
investigate the impact of the biological activities of Hemilepistus
afghanicus on the durability of mud plaster layers at the Belgis
Historical Site. To identify and map the tunnel structures created by this
species, sections of the burrows were laser-scanned using high-precision
instruments and analyzed with specialized software. The results from
both fieldwork and literature review reveal that the extensive burrowing
activity of this species reduces soil cohesion and causes physical
degradation, thereby increasing the exposed surface area of the plaster.
This, in turn, accelerates erosion under environmental factors such as
moisture. Given that the weak adhesion of the local soil is already a
major cause of deterioration, the biological behavior of this insect
intensifies the erosive impact on the site’s earthen materials. To mitigate
this bionic threat, physical rather than chemical interventions are
recommended. One potential approach is the use of diatomaceous earth,
combined with detailed mineralogical analysis of the local soil, as an
environmentally compatible solution to reduce or eliminate damage to
the earthen structures and thatched surfaces of the Belgis Historical Site.
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