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Study on the Effect of Protective Shelter
for the Conservation of Stone Pagodas

Nobuaki KUCHITSU

There are not a few historic stone pagodas which have been continuously located in
shelter buildings for more than hundreds of years since their construction. The present
conditions of such pagodas were investigated at seven tomb groups of the early-modern age
of Japan (17-19 C). The amount of erosion and present hardness of the inside pagodas were
measured in order to quantify the state of weathering. In addition, surface color was
measured to quantify the growth of microorganisms on them. Then, comparable pagodas
which have been continuously located outside were also surveyed and measured. These
were selected based on their age, stone type, style and location. As a result, it was found
that all the inside pagodas show smaller amount of erosion and larger hardness than the
comparable outside pagodas, under the condition that they are of similar age, stone type,
style and location as the outside ones. The difference between the conditions of the outside
ones and the inside ones is large when they are made of tuffaceous rocks, not so much in
case of welded tuff, and small in case of andesite and granitic rocks. The effect of a stone
shelter is similar to that of a wooden shelter. The growth of microorganisms is smaller on
the inside pagodas than on comparable outside ones uninfluenced by stone types. However,
a shelter without side walls is less effective in reducing microorganisms than an airtight
shelter.
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