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iR la)  HOREEA
fEf T X 20, N—0 X D 0.5mm
Photo. la) Excavated sample A,
Magnification: X20 Bar length: 0.5mm

yri2a) (b LEEHEB

fE 0 x10, S—=0OEE I Ilmm
Photo. 2a) Excavated sample B,
Magnification: X 10 Bar length: Imm

HFH b)) hhEE A
23R 0 }40, N—DEX 1 0.25mm
Photo. 1b) Excavated sample A,
Magnification: x40 Bar length: 0.25mm

S.@kU K1, OgE
HEle) HLEE A
fE4 0 x1000, N—DEX D 10pgm
Photo. Ic) Excavated sample A,
Magnification: x1000 Bar length: 10 zm
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HLL2b) A B
fi5R 0 x20, N—D X 1 0.5mm
Photo. 2b) Excavated sample B,
Magnification: X20 Bar length: 0.5mm

18rm

Hri2c) MR B
54 0 X1000, "—DEE 1 10zm
Photo. 2¢) Excavated sample B,
Magnification: X 1000 Bar length: 10 zm



HHE3a) (LT C e 4a) (lHgHED

fifg 1 x20, N—DEE ! 05mm fisgd 0 X10, N—0EE | lmm
Photo. 3a) Excavated sample C, Photo. 4a) Excavated sample D,
Magnification: X20 Bar length: 0.5mm Magnification: X10 Bar length: Imm

Fl1g
¥ 3b)  HAHkHE C H4b) (ht#HED
{4 0 x40, N—DEX 1 0.25mm R D X200 N—DEE D 0.5mm
Photo. 3b) Excavated sample C, Photo. 4b) Excavated sample D,
Magnification: X40 Bar length: 0.25mm Magnification: X20 Bar length: 0.5mm

HE3c) HhEMEC Hridce) HHHED
EA4 0 X1000, N—DEX T 10um ff5## 0 X1000, N—DEX 1 10gm
Photo. 3c) Excavated sample C, Photo. 4c) Excavated sample D
Magnification: X 1000 Bar length: 10 zm Magnification: X1000 Bar length: 10 zm
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HH5a) /47 7Y% (L) HE6a) VI A RF GRALET)
Photo. ba) Intact fiber of Urtica platyphyll Wedd (Ezoirakusa) Photo. 6a) Intact fiber of Celastrus orbiculatus Thunb

(Tsuruumemodoki)

HESh) AT 7 (LD 1iEL6 D) VILT A KA (RALHD
4 0 1000, N—DEE 1 10um ffE4 1 <1000, X—DES 1 10xm
Photo. 5b) Intact fiber of Urtica platyphyll Wedd (Ezoirakusa) Photo. 6b) Intact fiber of Celastrus orbiculatus Thunb
Magnification: X 1000 Bar length: 10 zm (Tsuruumemodoki)

Magnification: X 1000 Bar length: 10 um

b)) bz A 5 7% Jri6c) ALV AERF
fA4 D X 1000y AN—DLEE D 10um fi54 1 x1000, N—DEE 1 10xm
Photo. 5¢) Carbonized fiber of Urtica platyphyll Wedd Photo, 6¢) Carbonized [iber of Celastrus orbiculatus Thunb
(Ezoirakusa) (Tsuruumemodoki)
Magnification: X 1000 Bar length: 10 zm Magnification: X 1000 Bar length: 10 zm
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B Ta) Akasw (BALHD FH8a) ¥+ /% (FALHD)
Photo. 7a) Intact fiber of Ulmus laciniata Mayr (Ohyou) Photo. 8a) Intact fiber of Tilia japonica (Miq.) Simonkai
(Shinanoki)

BEHTb) Atsv (R{LHED BE8b) ¥+ F (RALD
EF D X1000, N—DEE 1 10um 4 1 X350, N—DEE 150um
Photo. 7Tb) Intact fiber of Ulmus laciniata Mayr (Ohyou) Photo. 8b) Intact fiber of Tilia japonica (Miq.) Simonkai
Magnification: 1000 Bar length: 10 um (Shinanoki)

Magnification: X350 Bar length: 50 zm

5.0kU Nl.0606

BEHT7c) KitAkbaw EH8c) ¥+ /F (rftm)
EF D X 1000, N—DES 1 10um fi#4% 0 X1000, N—DEX :10gm
Photo. 7Tc) Carbonized fiber of Ulmus laciniata Mayr (Ohyou) Photo. 8¢) Carbonized fiber of Tilia japonica (Miq.) Simonkai
Magnification: X 1000 Bar length: 10 zm (Shinanoki)

Magnification: X 1000 Bar length: 10 zm
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FE9a) YwoF (RALHED Hr10a) ARG (GRALHD
Photo.9a) Intact fiber of Lespedeza bicolor (Yamahagi) Photo. 10a) Intact fiber of Carex L.(Suge)

£

Seokm D486 5 T BB 12190
HILOb) Yo F (GRALRD TE10b) R4 GRALD
%R x50, N—DEX 1 500um fiz4 0 X350, N—DES 50um
Photo. 9b) Intact fiber of Lespedeza bicolor (Yamahagi) Photo. 10b) Intact fiber of Carex L.(Suge)
Magnification: X50 Bar length: 500 z m Magnification: X350 Bar length: 50 z m

HBHIc) RILY= ¥ HEH10¢) R{ERAF
1538 1 x50, /N—DEX 1 500um 55 0 X500, /N—DEE 1 50pum
Photo.9¢c) Carbonized fiber of Lespedeza bicolor (Yamahagi) Photo. 10c) Carbonized fiber of Carex L.(Suge)
Magnification: x50 Bar length: 500 zm Magnification: X500 Bar length: 50 zm
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T 1la) A= (RAE
Photo. 11a) Intact fiber of Typha latifolia (Gama)

L1 b) A= (AR
54 1 x50, N—DEX :500um
Photo. 11b) Intact fiber of Typha latifolia (Gama)
Magnification: x50 Bar length: 500 z m

Sg@pm B486802

S.8kU ¥58
HE1le) RILA =
5% 1 x50, /N—DEE 1500£m
Photo. 11¢c) Carbonized fiber of Typha latifolia (Gama)
Magnification: x50 Bar length: 500 z m

T 12a) 7 b A GRALED

Photo. 12a) Intact fiber of Scirpus tabernaemontani (Futoi)

g

188prm GE LR

HIL12b) 7 b A (RALHD
{42 0 X150, N—DESZ 1 100um

Photo. 12b) Intact fiber of Scirpus tabernaemontani (Futoi)

Magnification: X 150 Bar length: 100 £z m

Fri12¢) wAET R A

{8 0 X500, N—DES 50um
Photo. 12¢) Carbonized fiber of Scirpus tabernaemontani
(Futoi)
Magnification: X500 Bar length: 50 £z m
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i 13a) T oF 7Y (Uriti) HElda) Y<=7 K (A
Photo. 13a) Intact fiber of Elymus mollis Trin. (Tenkigusa) Photo. 14a) Intact fiber of Vitis coignetiae (Yamabudou)

O

S.0kU %85 Py ‘ S.8kU X188
L 13b) T o F 7 (ALHED F4b) Y= 7 R (AL
fi54 1 %500, N—DES 1 50um {54 0 X100, N—DEX 100 um
Photo. 13b) Intact fiber of Elymus mollis Trin. (Tenkigusa) Photo. 14b) Intact fiber of Vitis coignetiae (Yamabudou)
Magnification: X500 Bar length: 50 # m Magnification: X 100 Bar length: 100 z m

Fri13c) AT o ¥ 7 Hrlde) kv <=7 Ky
54 0 X1000, N—DEE 1 10gm fifs 0 X500, N—DEZ 1 50um
Photo. 13¢) Carbonized fiber of Elymus mollis Trin. Photo. 14¢) Carbonized fiber of Vitis coignetiae (Yamabudou)
(Tenkigusa) Magnification: X500 Bar length: 50 £ m

Magnification: X 1000 Bar length: 10 zm
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Fig.2a Comparison hetween the fiber cross sections of excavated A and intact and carbonized Ezoirakusa.
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Fig. 2b Comparison between the fiber cross sections of excavated C and intact and carbonized Ezoirakusa.
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Fig. 2c Comparison between the fiber cross sections of excavated A and intact and carbonized Tsuruumemodoki.
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Comparison between the fiber cross sections of excavated C and intact and carbonized Tsuruumemodoki.

Fig. 2d
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Table. 2 Statistical comparison between fiber cross sections of the excavated samples (A, C) and the authentic samples
(Ezoirakusa and Tsuruumemodoki).
oty e _ i MEmE [FExE"

(um?) MWz aw B &P BX (imjﬁmxﬁ Aids Clites
i e A 115.5 432 1868.0 1833 394 2227 115534 100 — —
i LM HE C 121.1 372 13866 1563 412 1975 121052 100 — —
KiRibT S 45 74 552.5(100)° 235.0 55239.6 12882 182.7 14709 55251.3 100 A h*>* FHp*
AL 145 73 (&M 17) 145.6(26) 72.7 52783 3034 365 3399 145630 100 HH*™* Hh*
AL/ 1 5 74 (GETY)  139.3(25) 714 5101.8 3888 397 4285 139285 100 Hh* Hbh*
AL 45 73 (&) 1145(21) 488 23829 1916 33.0 2246 114500 100 Ho* L
KA IV A £ R & 123.8(100) 548 3005.1 260.7 32.0 2927 123796 100 L 70
ALY L A ' RF(GRB 1Y) 117.5(95) 422 17823 1842 477 2319 117508 100 fEL I L
WALV V7 X F R (MT) 106.1(86) 39.2 15330 180.3 314 211.7 10607.6 100 4EL Ho*

D fERRER S 61T BT AR, I ERE 1 %Ik A EE

VRALEME T EiRS S 15°C/4 T 450°C £ THIE

VIRALGAELL  HiRA S 15°C/4r T 100°CE THIRHE S 5121 °C/4 T 450°C X THR
VIRAEEMET ¢ ilA S 15°C/43 T 100°C & THIlR% S 512 05°C/4 T 450°C % TH#

Y REALRE oM & 100 & U7 & & DHDHE

[ EHANTHIBHENBEO ORI X DETL, i
DG b K EIn - 7o RIRALD TV A T 7 4 OMHEWT
M3 525.5 pm?® EBEIL - TKE L, 100 8D kHE
THIESDENHD, YNNI AERFEENRTRKEL S
LT, LhL, ThER{bd 3 &RALETO WK
D 25~2T% I UN4H L, fhoMiMkiciviEns, ik
BTEBIE D2 b4 10 530 IR F L, FROEEERIZIX
W7o RIRILD VLY A€ FFOMHEIZZ /(575
ICHATHIVLAS, RAKIC & 2006 & el ha {, Rik
LD Wi R D 86~95% 12 UWHH L7z, BBt A 13, &1L
VIV A ' N (FBED) KPPENGHERLTHS
2, A CIZ>20TIRZ S 7 LORKDOATIZIHET
2 AT

Wiz, BFA BLUC ERRACKES & O W&
MOFEELA tRETHMUA (F2), TORKEE, A
EVI A ' FFERILEECO DD STELL, —,
ALz A 7Y RRILRFIIODDDOTEREL %
THEEND o720 oTARBYLVIAEFFTHS
LERTHIENTE S, THUbL, Fkaw (B) %
> THRAKLAANIZVIVT A E RFD4 (A) AN
TH-TWWcEtFEL 6N D,
ABCAERHITRILLAESEHRIES, v
1574 E3ERE 1 B THEXEND D,
FELEOMICEEZE I SN o7, LML, EREEZHETT

VIL A E R

RALUTZBE, TV A4S 74 EORFEEIBRES BT
Booh, VLI AERFLIIERE 1 B THEEMND
B2 EITED, FERORILEFHIZE > TRIEBFEREN -
foo CORREUTOLIITEZ I, YIVTAERNFD
WHERI T /157 I~ THIC, RIEE b RILHTO
95% (FRALEMET) H 5005 86% (RILZMET) OW
MR R L, MUE/NE 0, Ak C IRBTRIE /NS
{, RIRALDERTHETZLL/15 7LDV
AERFITED, 2Ok, KW S ORILES T T
%I LIV AE RF ERBEEENKLL -
Too LML, KDRAHES T OEMETRILT B E VIV
TAERFRESITH LI, ABC oMt
BENTE I, A, RRILOZV 157 4 OMEIZK
<, HBWLOEHE (1) TRIELTHHAB C D
fHEEMD T, UL, BLOWEHE (1) TRILTS
EXONXLHET B, TOHNELEDOBRELEL
20, GBRELIBTIEEZIRDONLA L 72D
EEZONE, COMREMRT A0 (1) L0
SICRAEDSHE D %&ME (M) TRLLICES A, VA5
7Y OWHR IS S ICE Lk C o o fTEER
BAHoNILL 1L -1, BRI, CoFEEANTHC
OB A HEE T A ICIEHVE N ENES, ChoD
AR ARAL U e R AW TH 5 A5, 3k C v
XHADEEE 2 o 3RS 5 &5 FEREAHERE L 7RI

31



THELTWA I EMS, ZORALDOFEEIZERIT0L
ZEMHEREN D, oo FTiE, AR CiETY
45 7% THBAlFEHENRKE L,

4. FEHE

gt b Sh R o SRR AR R B A S AL L 724k
BTl tLc 4ol (A~D) 1220 T, JLifgliT
LR ICHEHEM R E LT SR T &7 10 FE oK)
BHEA LD & LTHRIL S8, Z0BREELKST B2 &I
K 0N ARSI, B L hHE 02 3R bz & 5
TIEREMZALL, Wrimidsdlin Ui, Hh#ifto > 5, B
EDRBENhEhALavEYF /) FTHEILENID
TETHO M EMR 5T, M7, AL Clddkicyny A
EFFLV/ALT7HICHULTOD, ChoDd b
DELLMIRWIETEL M7, £2T, AECH
K O BALHEHERT 3 D 45 100 I8 o S HEWT i R % SR od THI
FEMGE LR 2 Atc, TOME, ARV XE
N+ETHs I EMFEmTEI, b, RILTBHEREL

WHiT BT/ AT 7 HHRILEZIIC K » TZ DYHTRN
BILBI20, CIIOVTEHARERLSINE -1, 2L,
CHAIFRERITIKIEL TL B EWH il TIIZ Y 1
Z 7 Y OuREPEDE O R, 2 < OMMER T TE
L L RBMHOEANET S LTI TE A,
KORHHE Z e KA THE S 2 ZDEZ VLD THB I &
Mo, TOKHITHENE T — 7 MO K BEHEZ1 T
5T EEBNOMMITERE LTY ANS I EARE
Lz, E72, B CoBan LSz, ZoHikidH
SNIEIEE R IR D AL HEICT 260 TH
0, BHIOMEREZ RS TS LTHRHBFER LD
DB EEZR D,

# OB

AWFFEDE & U T, bl B A4 O H e &= PRk,
FotSO oAb E LT A X AL EE v 7 — O RELK
ANCRON Y Ao RS S N L) Y, BT o i T
il DR 3 S

5| Bk
HEEER « N4 - (2002)  BAFIEC K57 ¥4 740 %5 1 p.93—100
A= (2000) FEEHEHE LB Thk 12 418 S5 © p.22-—26

A SR (1993)  (ifR3CMk, 45 (4), 1 p30-39

Wil bF (20000 [7 4 ZHEMEE] SURET : p.102—107, 151153, 155—157
T A ZIEEMEEE (2002) [T A X REMAEPUR TR T — < (2002, 7, 1-10, 3DJ HF

32

(2004 4£ 10 /] 8 H3ZfF, 2004 4 11 J] 18 W Z#)



Microscopic Study for Identification of

Excavated Fibers

Comparison of Carbonized Fibers from HOKUTO Ruins with Artificially
Carbonized Fibers of the Plant of the Hokkaido Spontaneous
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Four kinds of carbonized fibers or textile products (A~D) which had been excavated from a
house trace (the Satsumon period) at Hokuto ruins in Hokkaido, were identified with using arti-
ficially carbonized authentic fibers from ten species of plants which spontaneously grew in
Hokkaido. The cross sections of these vegetable fibers contract through carbonization process
and Urtica platyphyll Wedd (Ezoirakusa) and Vitis coignetiae (Yamabudou) especially change in
morphology. The excavated samples B and D were respectively identified as Ulmus laciniata
Mayr (Ohyou) and Tilia japonica (Miq.) Simonkai (Shinanoki) by electron microscopy, though
the morphologies of A and C were very close to both Ezoirakusa and Tsuruumemodoki. Then
differences between the means of each one hundred cross sections of the excavated samples (A,
C) and the two carbonized authentic fibers were examined by t-test. A was identified as
Tsuruumemodoki and it was pointed the possibility that C was made of Ezoirakusa by this statis-
tically test. Since the cross section values of Ezoirakusa considerably changed with the carboni-

zation conditions, the identification of C remains obscure.



