2005 141

goooooboogs3obgouognn

00 00000 Oooooo oof

goooon

197200 0000000000000 019v4000700000000000D0O0ODOOO
gooboooooboboooobobooooboboooooboboooooboooooboDboo
gooboooooboboooobobooooboboooooboboooooboooooboDboo
gooboooooboboooobobooooboboooooboboooooboooooboDboo
obobooooooboooboOoooooobDoooboboADDDDOODObOAODODOODODOD
OO00O0o0o00OO0OU0OoOo0ooUUoooUoooUoopo3Doooouoouoooi1looodg
19730019780 0 00000 U0D0OO0U0OUOO0DOUOOOoUODOOOn

gooooboboboood

oobooOoooOoooOoooooAdOBOOOOOOOOOOOOOO0OOOO0OOCOOOOOOO
ooboooooOoooOoodooocOooboOoooOooOoOooooboOooooooOooOoOoOoonoo
ooboooooOoooOoodooocOooboOoooOooOoOooooboOooooooOooOoOoOoonoo
ooboooooOoooOoodooocOooboOoooOooOoOooooboOooooooOooOoOoOoonoo
100

= .
¥ HEHLOREE | LIl
! ) VR - ERR AN
=1

1 }
Pl

|I% ﬁ%

i = | I—=l
‘2Fa?135[<£f

TR AU AN

%ﬁ

00 DoOoooooooo™

obolgooobooboooboboooboooboobooooooboo

19720 30 ooooo

goood gooooobDOoooobooADBODOO
00120 oooooooooooocooooooOooooo
19730 50 ooooooooocooooogoo

19740 30 ooooooooo

Oovooi120 oooooo

‘D000ooooooon



142 oo 0Ooooo obooooo oo 0000 No.44

00120075020 OOOOOCO

1975010020 0OOOO

00100076010 gooooo

googoi1eve0 0000000 OOCODOODOOOOOODOODOOOOOODOOO
goboboooobobooooobboooon

gooogono

ODO0oO00O00oDbOOoOoo97rsoi100gz0040 10000000000 DOODOODODOD
gooobobooobz22booooobobooobDOoobobooobooDOoobobDOooDOooOon
gobobooooobobooooboboooobobooooboboooo

25

B I WV AN

0

' '
5

: : &
FEE ;ﬁ& ELFEELELSE

00 O0OoO0ooooooooooobooo

02000000000 18
gooboooooooog
gooboooooooog
gooboooooooog
gooboooooooog

17

0000020400000 16 :
m} A '
Dl0000000000 8 *Xxjﬁxj//ﬁ Aok /
5 U S AN
0000000001972 °© Ny N2l
19 N
00000000DOooDo A NAYY AR AV ‘
. N AG Y Y VRN
000000000003 T NP o VitAs: v
- ;/\\/’, N . VY
000000003000 1 A
000000000000
000000000000 B
O 0 L L OO R0
ESED JRREREEE RRECIR S S G I IR R A e
00 O00O0O0oobOoOooooooobood
goooooooobooooooooooo
go3poo0ooooo0oaod
goo0oooooobooooooooboooooo
go3poooooood



2005 goooooooo3oooooon 143

ggad u

030000000000 DbO0DOOobObOOo2b000200b000000bOO0ODOoOOOn
gpos3ofobiooobOooO0oooboOo0lgoooboooobDoooobDooooDOooDOoon
obOo0O0o0oDOOobOOoDOob9300RBeboooooooboobooobDoboooDOon
gooooooo

010 booOooboOoOoO0ooOoooooOoOobOoboboOobOobooobDooo

020 bOoOoOoooOoooo

O30 oUOooUoooooooo

gobobooooobobooooon

g40000C0C0C0COODODODDDDDODODOOOOOOOOOOOOOOOOOOO0
oo0ooU0oOooO0o0oOo0oOoooUooUOooUOoOoOOoUOoOoO014400000003mO
le.l0000C0C0O0OO0ODOO0OO1l70000C0O00OOoU00OOoUOODOoOOoUOOoOoOooU40O
OOooOoO00O0o0o0oO0ooO0ooOooisoie00ooooooooooooooooooo
goobobooooooboooooboboooooboboooooboboooooboooooboo
goobobooooooboooooboboooooboboooooboboooooboooooboo
goboboooooood

30

00 0O0O0000O00OO0O0O0o0O00
0000000000 00D00D1101500000
0oooOooooooog
000O00O0O3mOoO0O0OO0O00en2400000™
0o0oO0oO0OsSmOoOO0O0OO0O7022400000%%
0oooO0DOoooooo
0000000000 D00D0O00197800

gooboooooooo

OO002000000000000000000000000O0DO119720002003000032
gooboboooooobooooobobooooboboooooboboooooboooooboo
gboboooosobgooosooobooboboooooooobooooboooooobooooo



144 oo 0Ooooo obooooo oo 0000 No.44

gooobooooooboooooobooooobooooobooooobboooooDboo
go0o0dooOO0ooDbD0oOoO0O0bObUOoDbDOoOoObOOoobOOo1700001DO0OO0DbOODbODOD
goobooooo

15

ooomo

oo

U0 Oo0O0ooOoobOOoobOOoocoOoOoOobOOoobOoo

oo oo
ooo ooooooooooboooo
ooo oooooooooooboooo
ooo oooooooooooboooo
gooao googooo

goboobooooobobbooooboboooobobobooooobboooooboboooooDo
gOooOooOooO0oO0oOoOoOoO0oOoOooO0OoOoOD3ooooobDiIDOobOOoDOoooo
gobobooooooboooooboooobobboooon

goboboooooobod

go0ooO00opo0Ooo0ooOo0o0oooOooO0ooO0oooooOooOooOoUooOOoOooOoogTs
oOogo2s000000000000000000000O00OC0COcO0OO0OODDODOOO
0000000%0001978000980000000000000000000000000
o0O00o0OO0oDbD0o0oO0O0bObO0OoDbDOOoeOO0O0O0O0OODOODOOODODODOOO
goobooooooboooooboooobobbooooobooooobboooooDboo
goobooooooboooooboooobobbooooobooooobboooooDboo
gOoodo0OOoobDO0o0oi1looooO0oobDUOooDO0oOooOoOobDOooDOoUOobDOoobDOooo
0000000000000 0Y000000000000000000000000000
0000000000000 0®000000000000000000000



2005 goooooooo3oooooon 145

o A /R/

oboomo
o

197 19800 19820 198400 198601 198§ 0 199200 199401 199600 1998[M
~ ST~

-05 \ 7

(.

goooooooooo

ooOoo
ooo
[
ooo
ooo
[
ooo
ooo
ooOoo
oo
Oo0o
OooO
OgoO
Ogd
Ogd
OgoO
Ogd
Ogd

I
N

goooooboooobicboooboooboooboooboooboboooobooobooDbOo
OOo0oO00oOoO0o30oOoo0oooogooigrsgooeoooooooooooooooood
ODO00O000O0DO0O019900000000000000000DOO0ODbOOOnz00000
goobooooobobooooobbooooooboobog

1990000 000000DO00DOO00ODOO0OO0OODODOODO3DOO0DOOoOOOOooOO
00000000000000000000197908000000000Y00000003
goooboooooobooooooboooobobooooobooooobboooooDboo
gooboooooo

0000000000000 D0O020000DO0DOO0OCOOODOOOOODODODODOO
goboboooooobooooboboooobobooooobooooobboooooDboo
goobooooobobooooboboooobobooooobooooobboooooDboo
OO00D000O0DOOo0OOoObOOOoOo197soOoDz003 00 00DOO0O0ODDOOOO0
700000000000 bO0ob000o+x200b0o00O0oDOoboOooDO

goog 0o o

gbooboboOooboooOoobobooo30obooobDoooobobDobobooDOoboOon
gooboboooobobooooobboooo

010 booooboboooooobooooooboobobUooboobobobooDOoboooo
gobobooooooboooooobooboo

020 oO0oOOoUOOoUooOooOooUOoUOoUdoUOOoOooooooooOoooooooOlg
goood

O30 190000020000 00000500000000000000B200000000000
gooboooooboooooboooooboboboooooboooooobooo

000000000 O00OO00O0mRocOOOCODOOODOOODOOOOOOOOooDos000



146 oo 0Ooooo obooooo oo 0000 No.44

00Oo00O0DO0O0O0O0DO0OO0OO0bOO0OOoO01 00D 0ooO0oobO0ooOobo0ooDOoDOoDOn
oo0O00il0dooO0o0obO0o0ooO0OOobobDU0ooDO0o0ooOOoO0obDoOoDOoOoooDooDboon
gpogz20100000D00000DO0OC0O00ODOOO0OODObOOn

0J0o00o00o0oooo0oo0oo0 —0O0000—0(1987)

00000000000 0oo000oo0o0 030 0000000000 (@972)

0000000000000 0000D0000000(1954)

0 O Brunet,J. Vouve, J. and Malaurant, P.:Re-establishing an underground climate appropriate for the
conservation of the prehistoric paintings and engraving at Lascaux, Conservation and Management
of Archaeological Sites, 1, 33-45 (2000)

0 O Michalski,M.:Guidelines for humidity and temperature for Canadian archives, Canadian Conservation
Institute (2000)

0O O Allumand, L.: Qui sauvera Lascaux?, La Recherche, 363, 26-33 (2003)

000000000000 Takamatsuzuka tumulusO00 OO wall paintingd00 OO temperature00
0 0O O 0O O climatic change



2005 goooooooo3oooooon 147

Temperature Changes in 30 Years
at Takamatsuzuka Tumulus

Sadatoshi MIURA, Takeshi ISHIZAKI and Toshihiro AKAMATSU"

In 1972, paintings were found in a stone chamber of Takamatsuzuka Tumulus. After the
excavation, in 1976, three antechambers equipped with a thermo-controlled water supply system
and an air-conditioning system were constructed in front of the stone chamber for conservation.
Since then the stone chamber has been controlled to the same temperature as that of the
surrounding soil by the thermo-controlled water supply system. The air-conditioning system
supplying humid and thermo-controlled air to the antechambers is used only when someone
enters the stone chamber for inspection. In the spring of 2001, molds were found at the entrance
of the stone chamber and spread to the walls inside in the autumn. Although fungicide (ethanol,
formaldehyde, etc.) were applied repeatedly, the growth of molds has not yet ceased. The
authors examined the temperature change of 30 years and found a trend of increasing
temperature inside the stone chamber after the 1980’s. They conclude that the increase is one of
the main reasons of mold growth. This increase is probably caused by a global climate change
and also by recent frequent entrance to the small stone chamber for treatment after 2001.

“TONETS Corporation
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