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M, ZOHEYVH EERRERFEOILELTHAGKDHNS ), RikCREMBICHL TR, M
DICHN IR O R TEE SRS TIIRAMHARI RSN, FEERTIEEBRICIL~
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Ak, kRREEHAREMRRENLUFTRERLD ZLEERTRASKVWTHS I,

Htie
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2, P.35-14

3)Department of Archaeology of Pakistan (1972) Master plan for Lhe prescrvation of Moenjodaro,
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Light-controlling in Fugoppe Cave.
KUCHITSU Nobuaki

Green organisms on the curvings in the Fugoppe Cave, Hokkaido, were
identified and countermeasures against the growth of the organisms were discussed by light-
controlling. The identified organisms were Cyanophycearae Oscillatoriales Phormidiaceae
Symploca and Chlorophyceae Chlorococcales Chlorella. Then the purified samples of each were
used for laboratory experiments. First, the samples with light of limited wave length (500 - 600
nm) showed less growth rate than the samples with non-limited light. Second, the higher the
illumination is, the more the growth rate of the organisms becomes: the growth rate is small
enough when the illumination is 20 lux. And third, the less the illuminating period is, the less
the growth rate of the organisms becomes: the growth rate is almost 0 with one hour illumination
for one day. Next, on-site experiment was held on the wall with green organisms in the Fugoppe
Cave. The illumination was 20 lux and lighting was given only when tourists were observing 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 the points with light with limited wave length, with light without limitation,
and without light. Accordingly, to keep the Fugoppe Cave from further growth of green
organisms, 1. controlling the illumination (i.e. less than 20lux?) and 2. keeping the illuminating
period as short as possible will be necessary before limiting the wave length of the light.
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Summary

This report deals with the project for Conservation of the Fuggope Cave, Yoichi Town, Hokkaido, Northem
Japan. The Fugoppe Cave was designated as National Historic site in 1953 by the Ministry of Education, and
Culture Japan. Prior to designation, the entrance of cave was found by chance and  many cravings were found on
the wall of cave. There were arguments on the meanings of these cravings among historians and archeologists.
Now on main means of cravings are considered as the shamanic symbols.  The age of the historic site of cave
was estimated as 700 AD at the periods of Satsumon Culture.  Similar carvings were also found in far eastern
Russia and Siberia. The wide spread exchange of culture crossing Japan Sea was reconstructed based on the
similarities among there carvings.

Once the entrance of cave was excavated and revealed to the external weather condition, distinctive
weathering of the wall surface was observed. At the same time , exposure to bright light condition was enable to
grow lichen on the surface of wall, These processes of physical and biclogical g ane and
spedial care and conservation were concerned. mlsﬁsmmmmmmmuwwium
the concrete plan for conservation building. Comprehensive studies of the intemal and external environment,
prehistoric excavation and deigning of the conservation building were carried out. Based on these studies,
previous consenation building was completed in 1972, The concept of the conservetion is termed as
environmental control method.  As the cravings were well preserved under the environment without entrance of
cave for long period of time, the physical and biclogical environment of the cave without doorway was the most
favorable condition, However once the entrance of cave is sealed again, no public service is provided for
observation. The&psuhmmmavemshﬁasbmdmmubﬁnpumm Air
conditioning equipment performed the air and ity in the cave. The previous
conservation building was unique structure and well designed for better conservation,  However in some elapsed
time periods, the building itself and machinery for air condition were fatigued and obiivious weathering of caving
and dense coverage by moss and lichen were observed.

In 1997, Yoichi Town decided to reconstruct the conservation building by the assistance of Agency of Cultural
Affairs, Ministry of Education, Culture Sports, Science and Technology and Hokdwido Local Govemnment jointly.
The task force team was consisted of different spedialists and conducted the comprehensive studies for better
conservation design of new building.

The major task groups are follows;

1) Evaluation of lightning condition refated biological weathering

2) Geological Structure of the Cave

3) Topographical Mapping of the Cave and Cravings

4) Monitoring of Temperature and Humidity In the Cave

5) Monitoring of the Movements of Bedrock and Wall of Cave

6) Investigation of Fatigued Building

7) Designing of New Building

8) Owerall Evaluation of Design of Buliding

Long term of each was conducted. Individual results of monitoring were described in
this report at individual chapter in detail.  Based on profound data and suggestion provided by task force team,
the new construction of building started in 2002.

What we leamed from this task force is the importance to prepare the full records of this project for future
generation. The basic concept of the cave conservation is environmental control method as to rebuild the similar

which after the of cave was covered sediment in the past. New technology
makes it possible to observe the carving through capsule: for public visitors.  We do hope this report will provide:
for better by next o In the last we express great thanks to those

who join this project.
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Pezome.

Mmﬁmﬂmmmmmﬂmmmmm

Snom, MNewepa Gamoyn 3aperc rax iH HCTOpH B 1953 MUHACTEPCTBOM
MPOCBELLIEHMA W KYNETYPS! SENOHHI, BX0f B NSWEDY ol HAAEH CTYHARHO, W MHOM CXYTIITTYPHBIX H30GpaNEs Gbino
HAAEHO Ha Crese newepel. O X 10pb! PR/ WCTOPMKOS K 3pxeonoros, Mocneayes

BPeMA ITH MIOGDANEHNA NPUHATO PACCMATDHEATH KAK LBMAHOME CuMBONLL. BOBpacT neweps Gun orpenened
mmmmww,mmﬁmmwmwm

m“mmmmmuww CTBYET O LUIMPO!
OTIsTYPaMU Hepes Mope.

C TOO BpEMEHM, KAK EXOfL B NELLEPY CTAn OTKPLIT, 88 CTeHbI b HOMY Bb o]

VEMEHEHWA BIANHOCTH M TEMNEPATYPsl. [HESHO (BET OKAZANCH NPWMMHOR AR POCTE MMLLakHMKoS. Mpoueccsl

GMBHMBCHOMD M XMMMMECKOND BLIBETDHB2HWA NMPEACTARMAIOT 0 YTPOSy COMp " emy

Tpebyercn cneypanbHan saupTa. B 1969 Gen consaH nepewid npoexr AR PaspaGomar MPOTPAMMB COXPAHEHIA
ewEpel. Bt BLINOMHENL BOECTOPOHHME HOTIEAOEAHMA YCNOBWSH, B KOTODLIX HANOMTCH NamMsTHIK. Ha ooHose Smec
wconenosakuit B8 1972 Gena NpMMATA  MpOrpan P OCHOBOH KOTOPOH CTan mevon,
WONOMMHECHOND KoHTPONS!. Tax KaK B B TO BPEMS, KOMGa BXON B Newlepy Goln 3aKpsIT,
yonoswn (wEwueckod M Guononeowit cpefsl newepsl 663 ABEDHOMD MPOBMA MOXHO CHMTaTE Hawbonee
GnaronprambiMd. OfHaKo, eow DA B Newepy 3axpemms, OGCHyMEaHwe W PaGoTa B NAWEpe CTAHOBRATCR
WMWWMWMWMMWW
" i cpeasi. Oopyposanme K soya obec

OfTMANLHYIO TEMNEPATYDY W BAKHOCTL B newepe. Mpe; A MPOBKT € newiepsl Getn M
OpOWO NpofyMaHHbiM. ONHaKD CO BpEMEHEM KOHCTPYKUMM ¥ ODODYOBAHWE VSHOCWMCE M NPHILTM B
HEYROBNETBOPHTENLHOE COCTORHHE, NORBWMHCS NMURIHIG. B 1997 ropod MoMuM PELMN BOCCTRHOBHTL MNaMATHUK €
NOMOLLBIO AreHTeTsa KynsTypsl, MuHnCTepCTEa NPOCBELLSHIMA, CNOPTA, HAYKH H TEXHWIH W MECTHOND NP3BMTENLCTEA
Yowraiiao.
TnasHbie 33834H ol rpynne: G

1) Quesa yenosuii TH B CBR3H C Guon

2) TeQnorMecKoe CTPOSHIE NELLIEps!

3) Kaprorpadwe neweps! 1 ao6p

4) EPATYPb] W BAZXHOCTH
5) KOHTPO/ AechopaLpiil IPYHTOB OCHOBAHIA W CTEH MEwLEpsI
6} COCTORHMA
7) IMpoexT HOBOTD 3AAHNA
8) Ouesira npoexTa 3paHR

MpoBQIMNCA KOHTPO/L KNIOND MapaMeTpa B TEYeHWe AQANOND CPOKA, PESy/ILTaThl KOHTDOMA ONMCEHBI B B
COOTBET masax Ha OCHOBE 3MVAX JAHHBOC U TP HCONENC ¥ IpynNsl HavaTo
HOBOE CTPOMTENLCTEO 3/3aHNs B 2002,

w.mmwﬁmm:mmwmummm

OyHaa - ocbecneyeMMe SKONOIMMECHOTD KOHTPOZA % NOAASHNGHWA
ECTECTBEHHOMD PENAMA Newepsl. Hosan TEXHONONG NOSBQMIRET HAGMINATE MSOOGPINEHHA HEPEs ELMANLHYIO
K@NCyny A 1 Met NTO 310 NPeACCTABMMET HeofhmauMylo MHOpMALMIO Ams
COXPAHEHMA NELLEPH AR B Ml BupANEEM GOm0 GNArDAAPHOCTL TEM, KTO
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