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B 1 EERD(A) ERFIT - RETRRES A A (B KD
Fig.1 Kodachi tomb (A) and a piece of an wooden object remained standing on the mound (B arrow).

FTHEIFTLS b0, KEGOMT TAKRDIZARDAY]
O HOHE, HABEITAE S HW L, BHEOBEDS
T -7,

wEHARA R, OizonTiE, FREEEE ke
TADE » &b M S, @IT20TIE, REBLTES:
CIRABEBICARBESO 2 7Fih S, @20 TE@ &
CHRIICEE DM T 1 Aid S, —AHF 5mm O
VAR TERIRL 720 OB, fMTESEEFIA LT, AR
mAEHIIE TR K I LA, IRWT, A1V
Aick AL, FXHimks XCRAROYR Z/EKL,
FESEBAMEE TBIE 21T - 1,
FAUEHOBMEHH I, R1LICRLLEBDTHS,
# 1 OFMBRIIC>0LTI, H1WEBHIAZL,
272U, @oEFIoZ T T IIEE MRS D, H
RN D WO T IERERS AL » TO AR OITREMEA S -
fofedd, ANIZBELIH» SR L7

66

3. MiRLEE

3.1 HELTRRINFMIKOETELS LR
AL, % & Hifids & O H o b e 5 5 4 X
3IT3T . AMHLEE O DS, REE & g Ma o
0, SERESLINEIRTHAEMS, 4kEbaTv
¥ EREE NI, av v FiE, UARESESM O
TH - & GMFESFOEED 1 > TH 5,
FALRMIZ >0 T, MLARD b - &b EEICBNT,
FEHMT, MAAITRT XD, Ml N7 7Y
TIZE B RS MBESNI, NI TV TICLBAMO
HRE, BERNKZT B LEP KB TIR A SIS
ted, HERMORBIHIZS  —RGICBESh B,
FKABIZRTEHIC, TSHMTERESH tm
DA LEEINI, —RICAMATH TR I B ERE
ME pm OERICE, HAEICE LA O L 5
T 2AMBIIRE, FRERPAEREFICELAMEZ
EOIEEHENENT S, WThbEFTHDIIKE



2 JETRLESNAREND S 5T, B E SRS DME £ TT - 72 £l 1L
A ARBARE (2K 13m) B ARBARE (2E 13m)
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E: KJJEARS (&E 1.8m) FoAfLBCRANES (2K 1.0m)
Fig.2 Six wooden objects found from the moat which were observed to decide the species and the cause of degradation.

A
B
c
D
E
F

. The object named "iwami". The height is 1.3 m.

: The object named "iwami". The height is 1.3 m.

. The object shaped like a shield. The height is 1.3 m.

: The object shaped like a bag that holds arrows. The height is 1.2 m.
- The object shaped like a long sword. The height is 1.8 m.

: The board with a hole. The height is 1.0 m.
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Uneven surface

Uneven sunface

Table 1 Degradation of wood
% b o F &
2 3 5 B & B4 Character of degradation
Environment Cause Effect AIRBZOHE HFEMBEIC L HBBROEHE
Visual observation | Microscopic observation
B L oYk 5 AR W (- Wh) O® | Bow At 2 O M EHBOMIO%EHAH

Collapse of cell walls of
early wood

and little oxygen

depression

HE (RELERLY) e e S
Mildew Discoloration Discoloration Hypae
KEFBFEL+DITH DR AMEHE (HBTHE) %] Meg5, ~IZ & R, BLOMBABEIZEARIC
& BRI BB
Fungi Decay Tenderness, Hypae, and hole or erosion
Existing of enough water depression by hypae in cell walls
and oxygen
R (veT7TY, 7460 0E) | K EZImmd £ T B ImmEA kD ]
Insect(termite etc.) Hole Hole of more than |Hole of more than lmm in
Imm in diameter diameter
KB L BERODD A | B 45 BH., ~ B MlasElc b a—2 I s A7
i 4 7V N> =D DR
Existing of enough water | Soft rot fungi Decay Tenderness, Cavities along micro
and a little oxygen depression fibril in cell walls
KBELREHRB N2 Y L2 | 2T VT %] Mig5, ~IZ & ARG BE I 72 b RLRIZ
WA =0
Existing of enough water | Bacteria Decay Tenderness, Small tunnell or erosion

in cell walls
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Fig.3 Micrographs of three dimennsional sections of a piece of an wooden object remained standing on the mound.

A : Cross section

Bars : 100 £ m
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B : Radial section

C : Tangential section
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Fig.4 Micrographs of degradation observed at a piece of an wooden object remained standing on the mound.
A : Degradation traces by bacteria B : Hyphae of fungi or mildew
Bars : 25um
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Table 2 Species and degradation of pieces of wooden objects remained stranding on the mound showed at Fig, 1B.

) . FEFMBIIC L ABEER e
A W& # BELE Results of Observation Using an Ordinary Microscope
Wooden Object Species Point of ; ;
Observation | /X7 7 ) 7IC L BRREE | 8K A7 B 12 X 5 4 M8 B | AMBEHEH 5 WE0 EOER
Degradation by Bacteria | Degradation by Soft Rot : Hyphae of Fungi or Mildew
i Fungi :
1 | R EomTA avyex ¥ | L Z .
The piece of the wooden | Kouyamaki | The top of O : : @)
object found on the | wood the piece H :
mound
2 " " " O O
3 n " " @] O
4 " " " O @)

1) OHNE, BFILBZ SN & %79, Mark O means that the character was observed remarkably.
2) Sciadopitys verticillata Sieb. et Zucc.
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Fig.5 Micrographs of degradation observed at the object shaped like a shield.
A : Micrograph at point ¢ in fig.2. No Hyphae were observed,

B : Micrograph at point f in fig.2. A lot of Hyphae were observed.

Bars : 50 um
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Table 3 Species and degradation of big wooden objects found from the moat.

MRS L ABBER P
e 1) Results of Observation Using an Ordinary Microscope
A B & AR B @E : : W3
Wooden Object Species Point of | /N7 7 V7 EKEHE I & | KAMEM#EH DV Notes
Observation | & 2 5 fEBE: D 4 M Briix H © 0 & %
Degradation : Degradation by : Hyphac of Fungi
by Bacteria | Soft Rot Fungi : or Mildew
a O : :
1| ARERR S ayyeid ;
The object named "iwami" | Kouyam aki b O H : (@) b (i B
wood : : Point b had contacted with the soil.
c o i :
2 " [/ i :
d (@) i i O d b3 i A
: : Point d had contacted with the soil.
e O : !
3 | ERARR S " . 2
The object shaped like a f O : ! O i 5
shield : Point f had contacted with the soil.
o i
4 | AR " : ;
The object shaped like a h O : : O hoiE i fEfd
bag that holds arrows : : Point h had contacted with the soil.
i O ; :
5 | KADWAKS " T T
The object shaped like a j O : : O j ik
long sword. : : Point j had contacted with the soil.
k O : :
6 | A LI AR G " 7 ¥
The board with a hole. 1 @) : O ' @] 1Ak
H ! Point | had contacted with the soil.

1) BENLEa~ 1132 %L M, Points a ~ | are showed at Fig. 2.
2) OFNZ., FAHCBE SN~ Z & %77, Mark O means that the character was observed remarkably.
3) Sciadopitys verticillata Sieb. et Zucc.

6  AFLBRART D 1 DRLE TEE S N8 F I X 5 5 RER
Fig.6 Micrograph of degradation traces by soft rot fungi observed at point | of the board with a hole.
Bar : 25um
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Table 4 Species of wooden objects found from the moat except objects showed at Table 3
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7 MRARS (2K 05m)
Fig.7 A piece of a board.
Note : The length is 0.5m.

(A

W BRERORTH S, HIROANIN S OHHEER
BIFIFIA L CRIDEAE-> et b H 0, 5% b,
Ao BT 9 2 ARG O R K LR O H A %
Mwed 5 & T, HEMROKITICEDLS S 54 EEE
MuffEIciz 5 L Bbh b,

4. LY

F1HROME 1 TRHEOAREGTE 5 STk T,
LR IR KB Lo Ui OBRCRARE G UEEARRLS)
181 GBEH 0 1996), ZRBEIBRET/NENN, #ELh
%, ZBEERENNE 2LV 7T SHEELORES 11
HOGEFH 0 2000), FSICARBRO/NLHEH Lo mIA
4 &, HILE 6 Hit>0T, AF AT URFEIEMEIC
X ZLLEB OB EIf > T, TORKE, BEOL
A, TEFEERIM ] T MR FEM4PCRMH O MRE S48

K8 HFIRARG (&

1.9m X 1.6m)
Fig.8 The object made like a lattice.
Note : The length is 1.9m and the width is 1.6m.
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Analysis of Degradation Observed at
Waterlogged Wooden Objects (1II)

The Uses of Wooden Objects Found from Kodachi Tomb

Haruko SAKAI", Masafumi MURAKAMI*’, Teruhiko HASHIMOTO®’, and Setuo IMAZU®"
""Nara Forest Research Institute, Kibi, Takatori-cho, Takaichi-gun, Nara 635-0133, Japan
' Sakurai City Center for Archaeological Operation, 58-2 Shiba, sakurai-shi, Nara 633-0074, Japan
*"Kashihara Archacological Institute, Unebi-cho, Kashihara-shi, Nara 634-0065, Japan

Following the privious report, waterlogged wooden objects were observed using an ordinary
microscope. In this report, samples were objects found from Kodachi tomb showed at Fig. 1 A.
They were showed at Fig. 1 B and 2, which were thought to be used for religious service.
Attentions for observation were summarized in Table 1.

The results were summarized in Table 2 and 3.

The degradation traces by bacteria and a lot of Hyphae of fungi or mildew were observed at a
piece of an wooden object remained standing on the mound. The micrographs are showed at Fig.
4.

The degradation traces by bacteria were observed at points a~1 on six wooden objects found
from the moat. A lot of Hyphae of fungi or mildew were also observed at points b, d, f, h, j and
1 on them. The micrographs are showed at Fig. 5. The degradation traces by soft rot fungi were
found at point 1, showed at Fig. 6.

Some kinds of bacteria do not need oxygen for growth. But soft rot fungi, fungi and mildew
need water and oxygen for growth. The existence of these aerobic microorganisms means that
there has been enough air and water in the part of the wood. The moisture content ought to be
more than 30 %. Therefore, it is suggested that the part of the wooden object where these aerobic
microorganisms had been active, had been contacted with the soil.

By these observations and suggestions, the ancient situations of the wooden objects on the

mound were made clear.
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