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Program description including the formation program abroad 
Plasters and painted layers in hypogeal environments are exposed to environmental conditions 

characterized by near-saturation relative humidity, limited ventilation, and reduced thermal variability. In these 
environments, the type and extent of degradation depend on the characteristics of the plaster substrate, 
including binder type, aggregate composition, and binder–aggregate reactivity, as well as on finishing layers 
and pigments, whether organic, mineral, or synthetic in composition. Moreover, hypogeal environmental 
conditions promote the development of specialized microbial communities, inducing biodeterioration 
phenomena. 

The project will be developed in several selected hypogeal sites, with particular reference to the rupestrian 
churches of Matera and Basilicata. These will also be compared with other sites already under study and 
conservation by the Istituto Centrale per il Restauro. 

The aim of this project is to investigate the weathering processes affecting different types of painted plaster–
mortar stratigraphic systems through an integrated, multianalytical, and multidisciplinary experimental 
approach, combining mineralogical–petrographic, physicochemical, and microbiological investigations 
applied to wall painting conservation and restoration. 

The candidate will carry out in situ activities aimed at assessing the state of conservation and measuring 
the main environmental chemical, physical, and biological parameters. The sampling of stratigraphic cores 
will be designed and carried out following this phase, based both on the results obtained from the 
measurement activities and on experimental and conservation needs, while respecting the principles of 
minimum intervention, compatibility, and reversibility, thereby ensuring the highest level of protection of the 
cultural heritage involved. 

Laboratory experimental activities will include: i) mineralogical–petrographic, chemical, and stratigraphic 
analyses of plaster and mortar samples; ii) characterization of pigments and binding media constituting the 
pictorial palette; iii) assessment of the degree of advancement of weathering processes; iv) microbiological 
investigations, with particular reference to microfungi, aimed at assessing taxonomic identity, morphological 
features, physiological and functional properties, and biochemical characteristics. 

Laboratory experiments will also be conducted on artificially reproduced materials to simulate both 
weathering processes and restoration treatments, with particular focus on evaluating the most effective 
conservation strategies. This approach will allow: i) the identification of processes and conditions inducing 
alteration in different systems; ii) the determination of the type and extent of degradation; iii) the evaluation 
of geological–microbiological interactions, with particular reference to bioalteration, biocorrosion, and 
biomineralization pathways. 



The results will contribute to constraining degradation processes of plasters, mortars, and pigments under 
the critical conditions of hypogeal environments. 

The candidate is expected to spend a period of 3 to 6 months abroad at leading international research 
institutions (e.g., the research group Ciencia, Arte y Patrimonio – Universidad de Sevilla, and other European 
research centers), particularly to strengthen expertise in the biodeterioration of cultural heritage. 
Financial support: Provided by available and future research grants assigned to Prof. Pietro Marescotti 
Additional funding from the Istituto Centrale per il Restauro and the Regione Basilicata is expected 
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