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Résumé

Hachird MORI, Hideo ARAI, Kazue MACHIDA, Tomoyoshi OGAWA, Kozo TORIZUKA
and Tsunehiro TOMIMATSU : Investigations. of the Termite Damage to the Wooden
Buildings Registered as Important Cultural Properties in Japan——Mainly the results
of investigations on the wooden buildings in Chiba Prefecture——

Intreduction: The Architecture Division of the Agency for Cultural Affairs has
planned a series of urgency investigations, for three years from 1971 to 1973, of
wooden buildings registered as important cultural properties. Of late years termite
damage has been spreading throughout Japan and does not exclude cultural properties,
It is so difficult to detect termite damage from the outside at an early stage that the
investigation of damage to cultural properties has not yet been carried out systema-
tically. The purpose of the present investigations is to grasp the actual states of
termite damage to wooden buildings registered by the Agency as important cultural
properties (hereinafter referred to as registered buildings), in erder to contribute
to establishing effective countermeasures and methods of preservation in future.

The areas to which investigations were directed are as follpws:

(1) Areas where termite damage is most frequent: Kyfishl, Shikokp, Chiigoky and
southern Kmkl

{2) Areas where rggistered buildings are concentrated: northern Kinki, Chibu and
Kantd facing the Pacific Ocean. :

{3) Areas where termite damage is relatively little: Tohokuy, Chiibu and Kantd
except Pacific coast and other districts. : »

These areas are divided into unit prefectures where 1nvest1gat10ns have been
and will be conducted by turns. :

Upon request of the Cultural Section of Chiba Prefecture Whlch was one of the
prefectures scheduled for the investigation in 1972, Prof. H. Mori organized an investi-
gation group with the above-listed members, and inspected 16 registered buildings
(excluding stone structures) existing in that prefecture, covering the floor space
of 5035 m? altogether.. In this paper the results are described.

1nvestigati0ns of Termite Damage to Registered Buildings in Chiba Prefecture:
The kinds of termites inhabiting and noxious in Japan are the Formosan subterranean
termite (Copiotermes formosanus) and the Japanese termite (Reticulitermes spera-
tus). The former (Formosan subterranean termite) was believed to live in the regions
west of Shizuoka Prefecture before 1945, but some ten years ago it was discovered
also in Yokosuka City, Kanagawa Prefecture (a little north of Shizuoka Prefecture).
Chiba Prefecture is situated on the Pacific coast, facing the Black Current. It has
a mild climate. It was said that Copfotermes was once found in the neighborhood
of the Meteorological Station in Chiba Prefecture. It is highly probable that Copfo-
termes inhabits the prefecture because of the mild climate. Authors paid full atten-
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tion to this respect in their investigations, and never failed to collect and identify
them whenever found. Damage by wood borers is also very bad on wooden buildings
and damage by wood-votting fungi is noted, too. All the damage is respectively
shown in. each floor plan (a: upon the floor, b: under the floor) on pages 48~56:
termite damage and the places ig which terrhites were collected. are.shown by mark
g8 , wood borers damage by mark 433544 and wood-rotting fungi by mark 7L
There are 19 registered buildings in Chiba Prefecture which are a precious
part of the cultural history of Japan. Preservative restorations are being scheduled

and conducted for them. Authors inspected 16 of them in their 'investigatiohs, all

having been registered as important cultural properties.

(1) The Results of Investigations.

The results of investigations on the 16 registered buildings in Chiba Prefecture
could be classified into the following three types. |

(a) Termites are currently active and the damage is in progress.

(b) Past damage by termites is noted, and they are absent now. That is,
termite control treatments and improvements of the environment, conducted during
previous restorations of the buildings, are effectively at work, in spite of the fact
that termites exist in their neighborhood.

(c) Termites are absent due to fine conditions of the environment.

(a) Termites are active: Falling under this category are the Main Hall of the Ishido-
ji Temple (Fig.2), the Watanabes’ House (Fig.5), the Takitas’ House (Fig.12), and
the Hokke-do (Fig.14) and the Five-storied Pagoda (Fig.15) of the Hokekyd-ii
Temple. An important characteristic to be noted is. that private houses are more:
vulnerable to termite attacks than temples and shrines, because their floors are
relatively close to the ground, permitting less free passage of 'air. The Takitas’
House was the worst in 16 buildings and termite damage was still in progress.
Though termites were not collected from beneath the floor of the Watanabes’ House,
the conditions under the floor and in its surroundings led authors to believe that
‘termites were certainly active. The Main Hall of the Ishidd-ji Temple faces the sea,
and its environment with dense trees is very humid; furthermore, there were some
scraps of woods left lying under its floor, where térmités were found. It was noted,
too, that numbers of Japanese termites were found in stumps and fallen trees around.
the Main Hall. Though termites could not be collected from under the floors of the
Hokke-do and the Five-storied Pagoda of the Hokekyd-je Temple, termites seemed
to be fairly active, judging from the conditions under the floors and in its neighbor-
hood.

(b) Temites are not active in the buildings, and exist in their neighborhood:
Examples of this category were the most, namely the Front Gateway of the Jinya-ji
Temple (Fig.1), the Yakushi-d6 of the. Ishid-ji Temple (Fig.3), the Fudg-ds of the
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Taisei-ji Temple (Fig.4), the Amida-do of the Saigan-ji Temple (Fig. Tj,. the Kan-
non-dd of the Horai-ji Temple (Fig. 8), the Yakushi-dd of the Eifuku-ji Temple
(Fig.9), and the Kan-non-d6 of the Hoju-in, Temple (Fig.11). Among these the
precinct buildings of the Ishidd-ji, the Saigan-ii, the Horai-ii and the Hdju-in had
the ground under their floors covered with concrete when they were being restored.
This cemented ground and their heigh-floored construction permitting good ventilation
are helpful in desiccating under-floor spaces, It seems to have served for termite control
effectively, together with the use of insecticides at restorations. However existence
of numerous termites were recognized around the buildings. It is therefore possible
that with the gradual loss of antitermite effect of insecticides, and when rain leakage
and some other reasons cause their timbers always to keep water, the buildings may
suffer from termites in future. It was judged that old buildings under such condi-

tions must exist in numbers in other areas, too.

(c) Termite is absent: Falling under this category were the Kan-non-dé of the Ka-
samori-dera Temple (Fig.6), the Deva Gateway of the Ryiisho-in Temple (Fig.10),
the Four-legged Gateway of the Hokeky®-ji Temple (Fig.13), and the Main Shrine
of -the Jigaoka Hachiman-g@i (Fig.16). Gateways are generally in a dry condition
and judged to be hardly vulnerable to termite attacks. The Front Gateway of the
Jinya-ji was an exception. However, termite damage was not found on the Gateway
itself, but Japanese termites were alive and active on the stockades and fence sur-
rounding the poles. The environment of the Gateway which was considerably more
humid than those of the Gateways of the Rylish-in and the Hokekyo-ji must be
fairly instrumental. Houses near the Gateway of the Ryiishé-in showed traces of
termite damage and the stockade in the garden of the Temple and some stumps of
pine trees behind the Temple’s Main Hall were inhabited by Japanese termites. Ja-
panese termites were found also in certain stumps near the Gateway of the Hokekyd-
j.

The Iigaoka Hachiman-gi, located near the sea, is in an environment liable to
get humid. It has its floor high (about 2 meters) above ground level. It is said
that ‘sea water once used to reach its forii gate.” The ground is sandy and get dry
easily. Traces ‘of damage by Japanese termites were noticéd_on almost all the posts
of the stockade surrounding if, but térmites could not be found. It was judged that
a sequence of fine days prior to authors’ investigation caused the ground to be

extremely dry, resulting in removing of termites to the depth of the ground.

(2) Methods for Temite Control. -

Plastic films or tarps covered fumigation method has not been widely adopted
in Japan yet, but it is the most effective method which kills harmful termites,
wood borers, etc: It is recommendable to apply it together with spray amd soil
treatment. There are tweo methods of controlling termites in timbers: spray and

injection methods. The latter is more effective than the former regarding penetration
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of inseticides into timbers. However, injuring a registered building in any way
should be avoided as far as possible, even if it is for termite control. Protection
against termises should, in principle, be effected through fumigation, spray and soil
treatment, and improvement of environment.

Discussion : The investigation of termite damage in 1971, quite against authors’
anticipation, proved that damage by Japanese termites was dominant (94.4%) while
that damege by Formosan subterranean termites was only 5.85%. Authors paid special
attention to the latter during the investigation in Chiba Prefecture, but the termites
collected were all the former and not the latter. Though northward invading of
. Coptotermes is feared nowadays, it is probable that the colonies of Coptotermes in
‘Chiba Prefecture reported some twenty years ago have ceased to exist.

Authors are happy to state that it has become a rule to take the treatment
for termite control at restorations of old buildings, and that the measures have proved
quite successful. However, authors’ investigations in Chiba Prefecture seem to indi-
cate that attention is focused mainly on the buildings themselves and that the treat-
ment for termite control of their surroundings is liable to be neglected. The results
of investigations show that among the 16 buildings examined, only two (12.5%) had
no termite in their neighborhood, while not a few termites were collected in the
vicinities of all the rest (87.5%). In this state, it is possible that a building imme-
diately after repair work is safe against temite damage but that Japanese termites
are ready to attack it at any moment. Authors, concerned with biodeterioration on
cultural properties, hope that repairs of old buildings should be accompanied by
anti-termite treatment on their surroundings. . 7

Registration of private houses tends to increase these days. As stated before,
private houses generally have low floors and are accordingly liable to suffer from
termite damage. Investigations and preventions of termite damage must be carried out
immediately upon registration. Private houses are valuable heritages documenting
the life of common people in Japanese history. If they are structurally more open
to termite damage than temples and shrines, greater attention has to be paid to
anti-termite treatments for their preservation.

The results of 1971 investigation in those areas where termite damage is the
most frequent, show that 342 (about 50%) out of 730 buildings have suffered from
termites. Termites are reported to be active on 134 (40%%) out of the 342 buildings.
Since the results of present investigation by authors attest to the existence of
termites in the neighborhood of fully 87.5% of the buildings examined, it is not too
much to state that more than 600 (over 829%) out of 730 in the termite-haunted areas
are exposed to danger of termite attacks.

Termite damage of the Tohoku districts (northern Japan) will be investigated
in 1973. Damage by Japanese termites is found also in these cold regions, for example
on the San-mon Gateway of the Chdoshdo-ji Temple, Aomori Prefecture, and the Kuri
of the Zuigan-ji Temple, Miyagi Prefecture. Termination of the three-year schedule
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of termite damage investigations will bring to light the whole aspect of termite damage
on registered buildings in Japan. The results of these basic investigations will provide:
the Agency with very important sources of information about the future preservation

of old buildings.



