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Figl: The map of the Persepolis and its geographical location. The map shows Persepolis's palaces and high-
risk areas in terms of damage caused by biopits and the establishment of VVerrucaria buschirensis S.lat. Among
them, The Hadish Palace is the most scattered and damaged, then, the majority of the settlement and
destruction occurred at the 100-column palaces and Apadana, where [errucaria buschirensis were found at the
base of the columns. Also, [errucaria buschirensis talus have been observed on the heights around the gate of
the nations. The sampling route is specified in 14 sections and the palace. The scale of the images related to
the geographical location is 200, 100 and 2 km, respectively.
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Fig2: An example of damages caused by the emergence of Verrucaria buschirensis slat in Persepolis. 1) Biopits
formed and re-colonization of other lichens at the site of biopit formation. 2 and 3) cavities formed and
emptied 4 and 5) thallus containing live lichen of the genus Verrucaria buschirensis s.lat d) discoloration of
the rock due to calcification.
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Fig3: Fig 1 shows an example of a rock selected from the mines around Persepolis for petrographic studies.
Photomicrograph, Persepolis sample, ppl light, field of view, length of 2.7 mm, several different images of
Persepolis sample. In Figures 3, 4, 5, and 6, the remains of fossil fragments with iron oxide can be seen in the

limestone background, and in Figure 2, the empty space in the center of the image is prepared with spar

secondary cement.
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Fig4: Images from a scanning electron microscope. 1) Limestone talus related to Verrucaria buschirensis s lat,
which was selected for scanning electron microscopy studies. 2) The discharged thallus under the electron
microscope, 3) The strands of lichen hyphae that are woven into the rock. 4) The structure of the hyphae up
close 5) The cross section of the hyphae 6) A view of the hyphae woven inside the rock minerals
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Fig5: Areas where colonization of Verrucaria buschirensis s.lat and biopits have been observed. The
highest number of Verrucaria invasions was observed in Hadish Palace and Apadana Palace, which suffered
the most damage. In the palace, one hundred columns of damage are moderate. This rate is low in the Gate
of Nations and Unfinished Gate and reaches zero percent in Thatcher Palace and the Treasury.
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Fig 6: 1) A cross section of the live and mature talus of the Verucaria and the discharged talus is observed
around it. 2) Photos of biopits containing errucaria 3) Microscopic photographs of photobionts (algae) of
lichens 4) Presence of lichen talus next to discharged biopits 5) Spotes of the lichen section 6) Biopits in
which calcium deposits have deposited with a lichen talus 7) Empty biopits and their effects due to the
previous establishment of [errucaria
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Fig7: Analyzing color changes in biopit areas using FTIR 1) The results of FTIR show the presence of
calcium carbonate salt (with index peaks in the areas of 1421 cm-1, and 771 cm-1), which confirms the results
of a slight increase in the presence of calcium carbonate salt in the white areas. Gray ratio. White areas around

the biopit with increasing calcium carbonate deposits 3) Gray areas around the biopit
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