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ABSTRACT 

Parchment stands for a multifaceted material made from 
animal skin, which has been used for centuries as a 
writing support or as bookbinding. Due to the historic 
value of objects made of parchment, understanding their 
degradation and their condition is of utmost importance 
to archives, libraries and museums, i.e., the assessment 
of parchment degradation is mandatory, although it is 
hard to do with traditional methodologies and tools for 
problem solving. Hence, in this work we will focus on 
the development of a hybrid decision support system, in 
terms of its knowledge representation and reasoning 
procedures, under a formal framework based on Logic 
Programming, complemented with an approach to 
computing centered on Artificial Neural Networks, to 
evaluate Parchment Degradation and the respective 
Degree-of-Confidence that one has on such a 
happening. 

INTRODUCTION 

   Parchment denotes a material found in libraries, 
archives or museums, just to name a few. Maps, 
liturgical books, charters and other significant medieval 
manuscripts are examples of parchment artifacts that 
survived until today. It is an animal skin artifact that has 
been altered through chemical and physical means to 
resist putrefaction. It can be made from different 
animals skins, being produced in different ways and in 
dissimilar regions and times. These differences may 
result in disparate aging and reaction characteristics. 

   Parchment, primarily originating from the hides of 
cattle, sheep, and goats, is predominantly composed of 

type I collagen. As the collagen degrades over time, the 
parchment loses strength, becomes brittle, and 
deteriorates to the point that it can no longer be used. 
The basis for the biodegradation of parchment is 
generally resulting from the biodegradation of collagen, 
but the presence of a lipid fraction may play an 
important contribution. The presence of lipids acting as 
a free radical generator upon interaction with 
atmospheric sulphur dioxide is suggested as a possible 
means of the degradation of the collagen. The formation 
of protein-lipid complexes may be an indication of 
collagen degradation, as similar conjugates are found in 
the aging process. Ghioni et al. (2005) suggest a 
relationship between collagen degradation and the 
increased lipid content of parchment. In general, the 
parchments can be degraded by internal and external 
factors. Internal factors are linked to the composition, 
types of glues, chemical residues and metal particles, 
while the external factors can be divided in biological, 
chemical, physical and mechanical. 

   One of the factors to be taken into account for the 
preservation of parchments is the Relative Humidity
(RH) of the storage location. The most commonly 
encountered recommendations in the conservation 
literature for the storage and display of parchment are in 
the region of 50% RH to 65% RH. However, 
recommendations vary and include unspecified levels 
such as “complete dryness” for the display of 
parchment. Storage or display below around 25% RH is 
not indicated but decreasing the water content reduces 
(in both cases) the possibility of biodeterioration. A 
slightly higher value than 30% RH is suggested like a 
optimum condition for an object for the long-term 
preservation leaving intact collagen, the most important 
structural protein of animal cells (Hansen and Steve 
1992). It can finally be referred that below 30% relative 
humidity results in the loss of physical properties of the 
parchments, while above 50% relative humidity induce 
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