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Countermeasures against the Growth of Green Organisms
by Light-controlling in Fugoppe Cave, Hokkaido, Japan

Nobuaki KUCHITSU, Toshiaki ASANO*!, Tadasu EMOTO*?, Takahisa ITO*?,
Chika TABO-ISHTHARA*2, Naoki MITA*?, Suguru HAGA** and Koji ISHIDA*®

Green organisms on the carvings in the Fugoppe Cave, Hokkaido, were identified and
countermeasures by light-controlling against the growth of the organisms are discussed.
Cyanophycearae  Oscillatoriales Phormidiaceae Symploca and Chlorophyceae Chlorococcales:
Chlorella were identified as the dominant organisms there. Then purified samples of each were used
for laboratory experiments. First, the samples exposed to light of limited wave length (500 ~ 600 nm)
showed less growth rate than the samples exposed to non-limited light. Second, the higher the
illumination is, the more the growth rate of the organisms became: the growth rate was small enough
when the illumination was 20 lux. And third, the less the illuminating period was, the less the growth
rate of the organisms became: the growth rate was almost O with one hour illumination for one day.
Next, on-site experiment was held on the wall with green organisms. [llumination was 20 lux and
lighting was given only when tourists were in the cave, i.e. 20 min. ~ 6 hours / day. As a result, the
green color on the wall became quantitatively less (a*= -4 to 0) at points exposed to light with limited
wave length, without limitation, and with no light. Accordingly, to prevent further growth of green
organisms in Fugoppe Cave, controlling the illumination (i.e. less than 20lux) and keeping the
illuminating period as short as possible will be necessary although limiting the wave length of the light
is also a possibility.
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