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Ground Penetrating Radar and Resistivity Imaging Investigation at Sultan
Al-Nasser Ibn Qalawoon Mosque and Madrasa (School), Islamic Cairo,

Egypt.

3

A. M. Abbas'*’, A. M. Helal’, H. Kamei” and M. A. Atya'®

' National Research Institute of Astronomy and Geophysics, Egypt.
* Ain Shams University, Abbassia, Egypt.

 Tokyo Institute of Technology, Japan.
ABSTRACT

The Sultan Ibn Qalawoon Mosque and madrasa (School) is considered as one of the
most outstanding Islamic monuments in Egypt (Fig.1). The building was constructed
for Sultan Ibn Qalawoon in 1256 AD as a mosque and religious school. The dominant
architecture style at that time was to construct a net of water supply system that
consists of water tank, water passages and hidden vault. Generally, this net was to be
carved out in its underneath soil or rocks to transfer the water from location to another.
Nowadays, this system is acting as an active parameter for undrgroundwater invasion
process that may cause disintegration for the stones of the mosque and leads to
harmful results. As a result, outlining such net is important for conservation and
restoration of the valuable mosque.

Ground penetrating radar (GPR) and resistivity imaging geophysical techniques have
been applied to the building to trace the hidden vault, water passages (channels) and
main water tank that pass through the courtyard of the mosque. 44 GPR profiles and
19 dipole-dipole resistivity sections have been carried out in the accessible zones of
the mosque. The survey was affected by the moist clayey soil that interferes the
shallow layer.

The results of the geophysical study can be concluded in the delineation of two
channels that are connected directly to the main water tank at the eastern part of the
courtyard of the mosque. Also, a vault to the north from the fountain (at courtyard
center) has been traced (Fig. 2). Meanwhile, some other features has to be closely
inspected, like the anomaly of Fig.(3), which could be a tunnel at intermediate level
(about 2~3 m depth). Finally, the underground water that invades the shallow mosque
soil is highly contaminated which reflected clearly on the resistivity values.
Accordingly, a dewatering net based on detailed hydrogeological study is highly
recommended for the site and its surrounding.
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Fig. 1: Sketch for the mosque and the conducted GPR survey.
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Fig. 2: Vault has been traced at the northern part of the courtyard.
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Fig. 3: Geo-electric pseudo-section shows anomaly that need more inspection.
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Complementary Integrated Geophysical Investigation around Al-Zayyan Temple, Kharga Oasis, Al-Wadi Al-
Jadeed (New Valley). Egypt

Atya® " M.A., Kamei H., Shabaan™" F., Abbas™™" A. M., Hassaneen™ A. Gh., Marukawa* Y.,
Ako T.,and Kobayashi™" Y.

*Tokyo Institute of Technology
## National Research Institute of Astronomy and Geophysics, Egypt

##:# Nara University of Education

Al-Kharga oasis, the biggest oasis in the western desert, is one of the very important places; that the
Egyptian government gives concern in its reform program. Al-Zayyan temple or Qasr Al-Zayyan (Fig. 1) is
documented as a node in the fortress chain that has been built by the Romans to secure Darb Al-Arbain; the
slaver’s trade caravan route between Assiut and Sudan. The temple is located at about 25km from the main
city of Al-Kharga (capital of the New Valley), deviated some 2 km from Al-Kharga-Paris main road to the
west, at Al-Zayyan-Arif sub road. The historical and archacological background of the temple is very scarce,
while the known information is neither clear nor accurate. Some indications have ascribed it to Amenebis and
shown that it was restored during the reign of Emperor Antoninus (138-161 AD).

In March 2001, an integrated ground penetrating radar (GPR) and magnetic survey to the west of temple
showed the possibility of an existing structural complex. It was interpreted as a multi-gate structure or a tomb
complex. The natural extension of the prospected structure is intersecting with 45° to the present temple,
which constituted a big question mark. In March 2002; a complementary integrated geophysical survey was
conducted to the northern and western extensions of the prospected structure in the survey of 2001. The
survey was designed to achieve the following targets; to confirm the previously explored structure, to define
the possible extensions of this structure in the northern and western sides to help in defining its identity, and to
decide the possibility of excavation.

The fieldwork program (Fig.2) was designed as follow: 1) mapping the visible archaeological features and
the topographic elevations, 2) frequency domain electromagnetic (FEM) survey using GEM-300 (GSSI), 3)
measuring the three component magnetic field using TRM-70D (Tokin) gradiometer 4) applying the fluxgate
gradiometer GeoScan FM36 to the northern and western extensions of the prospected structure, and finally 5)
GPR survey using SIR-2000 system (GSSI) as follow: a test area to confirm the formerly prospected structure
in 2001 using 200 MHz antenna and surveying the northern and southern parts with 400MHz antenna.

A huge amount of data was processes and represented in many ways to visualize the possible features in the
site. The integrated results have confirmed the formerly prospected structure of 2001: some of its particular
feature also has been detected. Additionally, towards its north and its west, there are other objects of the same
orientation. Some of them may not be related to the formerly prospected structure. It includes closures in
either rectangular or circular shapes. Although, the old thinking of multi-gate structure still exist, the idea of a
tomb complex became greater. The northern and northwestern parts may form the extension of the formerly
prospected structure in 2001. The western side has two big depressions, which raise the suspect of the

existence of buried tombs.
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Fig. 1, shows a map of Egypt, the site, and photograph for Al- zayyan temple.
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Fig. 2. a location map for the surveyed sites in the two seasons 2001 and 2002.
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—HR=2{ LTV EIL T, S LM oMo & b ALY
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X1a X 1b
M1 TZEBLH LIRSS

#1 R\APBLVREDHEDOPS-IDEF

Yo7 PS-ID B4 (5-3°)*

SA-l1a TAGAGATGTAGAACTAAACAAAAAGGGGTATTGAGGATGAAAAAACAACTG
H< TAG " ""*"eses saseusesassenesananemaunuuanns uananuns
SA-Ib

TAAAAATGGAGAATAGACTAAAAGGAAAAATAGACGAATAAGGAAAAATA
TAGAGACATAAAAAAAGATATTCAAAATGAAAAAACAACTGCAAGTTTATT
TAATCATTAGAACGAAAGGAAAGAGGTCTTTAGTATGAAAAAAAATTGCAA

SA-l¢
SA-IIT a

VIZIY
74vI35 AAGAGGTGTGATGAAAACAAGCAACCAACCGCAAGTTTTTTGATTTCTGAAC

. BHBD «(Fyk) [ESA-1a ERLBHTHAERRT.
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WRMFEILTO®EY . SR A 23— LERT 3L X — o it X R b
& SEA-2001, ALEEME  15kV. X HEHE 3mm LA N, REFRFAS 525, st
KorFEIL, Siv Ti. Al, Fe. Mg, Ca. K. Mn ® 8 £,
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WCHRTH8Y - BANEEN TS Z ENBEINT,

AAREBRERECIE, Bl ERLE DL E T 5 -0 ISR EEMREL O T RE R & &
RAHMN, Z<DOHLOIE, R SilcZ L< Fe icFiekk 285> (K2), B o8O
R, MEAREIZUD ET DL OREHI KR OERHELME RS %, R (E7213
FORBEZITIE) ICHETAEY - ERBFTENTHAZ EpREEINT,
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O/NFENRT, BER A OSLF - F7)
1. IXC®IC

IR, 2 AR DRSS ORI ERA 2 B IRA: Pl TR V-, B TAEE SR S h T
RV TH D,

BRI R OV O IHAE CrX, BE sl Ui BE ORS00 40T D 4, IIZREEENE < RHN5 GEF TR
FER&, 1988), I 9 LicHuskcid, i Aottt oiim LE<oRm) KR8 (FAUED H/KEHPER - Bk
BRAR - AR B L, BEOMEEENT 5 2 L3 6h T0a A TTHREERES, 1986),

T 2T, REIORR G - R, 2000251 X FeE . B ST 2P B A UK M) || B8 OHERR
W a BRI LA LSRR E R, A KB L LIASRROAEHZ DT LRl - BT LT,

2. FkHE Hk
(HOE X BRI

FRHE, B ) EBTO)NA KERMH I LZERE, 1A K 2B /K EFROHEYE o oks - K ORPRL, AFRTO (5)
BEITZEEER BN g O 1R OMPRL, | KBFRT O IR HaREES L3RRS LB N/KEFDEERR (?) D
R OB, BE BT OZEMGL LR SRR B ok +Th D,

BN 3 g BRI LELSAIC L 0 FR(b Uiz, TICERUF T 750°C, 6 BfBERR 21T 72, Zhbika by
==V o ATEED THET VAR 1T t OFHENTTHERT Y 7y P2 U, BIEEBIT. B VA7
B R A RO X BRATETE system3080E T, EROMTIE, EUREHT L /B LIz BRI L B R
BTz, WELEE, TRHITE (Nay0, Mg, Al,0,. Si0,, P05, K,0, Ca0, Ti0,. Mn0, Fe,0,) &#Eic
# (b, Sr. Y. Zr) THAD,

(7R 5347

AeHE, A KEFSHEUREE OHWILER 2 5 THDH, ZhHREHIRCEEHEEBIER O % 1Fk
Utz

INHEAIE, SEICOWTHILGE EERba, BiHba, mTbn) kB2 ¥ ORI W TR
LECHREAT, ATEOBFNIIS DR A=, T, BA b - A7 FEQO um MR, ) 2000 HA
by BHES pm BLL) 21T BPRIRCHE L3 DV I LA RE O BFE% E R T,

7B, WP N TR U7k AN IR AT & [8) U7iE T ATV, BEERBER O 7 L7 — b E1ER
LB LT-,

3. R
CRESE XRROHT]

FIE XA & VB ONIZDHEN S, B 112 Si0,- Al 0,3 E VR Uiz, BEanE<25E Al0,0
EHENEL D WRIDNEL 2D & Si0,0EFBNE L 2D, BRI Uiz WO SR L i D &
LA LANLE T BREHL S1 DA TH B,
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LA - OBUHREEEIEA K AR AR B4 2 1R, B2 LY. B aomiig A B b s ok
60%IL< BEEN TV, TOMTIE, EEEESCHEREIERIROMRISEEN TV,

WA b = 7 MEOFERI, #510050 38~39%F ., BILTEEN ) 5~8%, FDRMEPRINNK 53~56%
Thol,

K LFREIOERA T L 37— FOBE T, W LEMELRBEHMED & W b EIT e EEh Ty
phoiz,
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e 1 (117 852 00 2B Bk HH = T s K OV o0 308 X Moy it
OZitfl— (KL 1K) LeeEs () AKRET (WEiRii#EZE)

Fo W WA AR T =)V PRI B R B M B B e R O, (R L, R & 3 S IR RITEE
WSO —AEZEDTEHY, WY, 16 HHRANS 17 L UHICAI¥EL, SHICE
AE T 400 MM A APE L T& -, BRIBINAAEMOZEZ=)IN=ZMLO > b, K
B L o> HB R V2805 . BE O ASZERS & LK LU OIT AR ZER, Fhis, Z)INILIL o R 5E L2
BCoHD, VIR, ABROABEHOEM B 5N TS, LnL, ZRHLOEZTNT
NHRETHY, HHBEBELEFERBICIOVTIRRME Th o712, Al HitfdiE 100 &4
BEHALTHENCHL =)W, JENES L O e B2 @A Lz, HEL-arA e
SO, WD, BREA, EERma, KA, FHRLURA 7L EDREMOMRA
FHOE X BOHETHON LI RICOWTHET 5,

2) HrHE R

L OIZ, BT DOSH#E R4 K-Ca, Rb-St D/ fiA M~ T4 5, M1, 2120%
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HEIIC L THNEER AR S, oM a oSty -4 5z s Lz, K3, 41
IR RRE OIS HEE RS, =M1, 2OMAEES ELESTHMLTEY ., iF
DEAMNETERY, FAOREMBESEHEL T D), YROBRTHD, LnL, =
M7 5 72 RIS CHAE LA Ca, Sr B2 < Kilih, Rb #liz i » THA L,
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R4 - HIBRE R D Mutisalah |3 5EHHFEWER
OIRZERZE (EXH) KEREGEHKRE) LEB— (BRHEX) BEFR(EXH)

LIZLE®IZ

Mutisalah &34 > FX L TFET “BHEE #EWHL, ML REBELET5TEN LN EE
XLTWD, ZO/WEFA v K807 4 w7 E—ZXDO—FET, lada techniquelZ X 55| &ML L
Bk > TESNTEY ., A FE2PLICAT 7Y A6 R RICESLBHEICKEBEL/NETH
Be 77U ATl Trade Wind Beads & & LiZh T3, & @ o

2 BB IT B Mutisalah

A~ IR OBBRY & tH + 3D Mutisalah 13K B e B el
fetkik, MBI L TH R R, ARIZBEOSI ER (AGE
MEFE 2L L, EAMICHEATEINS - L3R, AR B 1. Mutisalah
LA RE TN B ThiE, RECREEHD
RRERDDLZENTEDS, ERITITLAEN 1.5~

4.0 O FE D  EEN 6mE B D LD A KR
SIS TENLMBODZZENRTERY (K 2), #
ERRIZ, 8B b L2 T A Bl & ME L e’ s b7

Thickness (mm)
- N oW A,

2 3 4 5 6 7
AEEEY, ENEYWTHEI EMIT LI LD, B8 ;zagﬁéiﬁigﬂmmw%
WXl & & 2 Ty 2R 10~20 mfEED H 7 A
FLEFOHEAMONS (FAGRE : mEti2 L), Rk , /AR
724 7 A% Arikamedu MBF (£ > ) A5 LT ”?%W“ﬁ}“ [
5, LAEDENGIE, Mutisalah 3B A 2 R« 307 4’ S WP At S
47 E—RTHDH L RbhD, ri’Wf”“f :

AT 5 e

3. Mutisalah D53 % " g}j/
Mutisalah O, B ORI ST LAY 72 10 4 7 _ o
To VAERREM~RARM (% 1~ 2 HhA2) (1IN ﬂ%ﬁﬁiﬁ/__é
DUcRo THRSND, RERENTHD, RECHEEE | gwp
I (3~ 48 ISR BBITE LR, S L I
K~ HATIE (4 5~ 6 HHARATID) (iR b2 RoWeim « o o s
MRS, AMBEE THMEAIERT D, #TRELL | 28/ P
C Mutisalah DHHKEBIHE SN 5 WL ST EE Th o
Bo 112U, PERIC BT A R T L0 &8 © O ﬂmmmé‘ =
£ME <. Mutisalah BFHICER SNBEFIERD S ’i??@#@ﬁf
Vv TR LI (% 6 P R~) B L. — ‘ﬂA;pHﬁﬁff
BATAILR 5%, 2RI ASREE - oFs e LT, oy o e
FE A ARBONIRAE L CH B B IR E AR, §

1 3. K51 00 5345 H
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4 . Mutisalah DALFHRR

APFETH, BESCARIIBLAOHEREED ]
T 10 #BFO 65 S4 0D DREHC SV THE - ERE = F
EBTiot, MEFEZERNSBZRoTINE £ 50
EDXA . CR #%(1999,2000) 72X (= k~7=, % a0
EOFER. Mutisalah DREHENT 7 A%, BEMET VI & 4.00
HREDEY — ¥ H 5 Z(Naz0-Al03-Ca0-8i0z F)7% 2ot
K¥% EH TS B, Naz0-Ca0-8i02 &b L < i N S ool
(Naz0 - K»0)-CaO-8i02 R b #E L. MEIF—E Tl S e

RNWZ EBRHLNE RS (K4), REBOEEIZIE K 4.Mutisalah \ZEHFT 5 Ca0 & Al:O3
Cu M ELTWOINR IRECH YT T RAIROND L

5ic Cu—Pb AHABIA TS = L1xis (M5, Pba P

BUE (O.0IMOI%EAT) LABHET CuO DEHEN  _amf i :
BVREHPIZ N0 S RO®V0.3-0.4mol%)i#s g8 b 1P Tu, k
BEToRY, THME LTEFT s eRRomE 3 o .
LRICHERSH Y, BEROEBOBA B AMEL i T}J
BRTWEATRMEN DD, i, HYHTATELR - gk :

1 Mutisalah bHET 5 = L SHR SN CirREs =" ot

HH ) ARFERLIN DY H T AW Mutisalah X, I A T R
MgO # 3.4mol%&# L T » ¥RAEM DM & % LN R

RENDZEOON Y H T APEE T, LM R B 5. Mutisalah (&% 3% PbO & CuO
DI bEBEA LN, AKLMEREFT S
Mutisalah 1%, HIELETEBIAX - BFRERES BER S CTHRRENTHAD, EHITHL, Zh
5O MutisalahlZaa A FEIMIZE > TERINL TS ESbRTND Z G, FETRES
NTWARNWZ LIFREET, 58DV T 7 AORERE D > THEZRARAELND,

X 6 IX Mutisalah 72 ¥ DH 7 A/ Ex .
LPICHEARSET 72 RIS CREE ™, e e ”#*,;
L, HTAH0 OKOPEIC L > TR g
DRAEBERIBESNLEL LR, B

BERLMEM OB NTE B Liveu, K6 LP(fA—Vv7 FL—b) ZEHLTH
v S R 5 0 AKSE (ERER) *ERIL LS
LA, MEOENHARICENE

NI R I T S ek gt

5 #4558
AV KRR T 4 JE—AOEFEITFEA > RTRILL, Z0#%, BET U7 &~ LI#T 5,
5 LT LE=EEOAEMIZE T HMEB ARTIE~ LM I E2 605, AFEZKE
FiE, —R, E—MICBHIADA R - Ry 740 7 8—Xb, GEMAMEOSIICL > TEE/M
B IND, S%IT. AFERERFET D00, LV FERLOTEROE-ALETH D,
# 1. HBAH T Mutisalah D{LZFEKERK (46 &K) (mol%)
Si0, AlLO3; Na,O K,O MgO CaO TiO, Fe,0; NiO CuO MnO PbO

Ave 67.5 64 162 16 20 35 03 0.88 0.03 127 0.11 0.10
Std 5.1 2.9 48 05 14 10 0.1 036 0.10 0.51 0.08 0.08
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EHERXTEORGKITOME

OF#MBA (RBITX) . MAEAZEF (KBTI X)
2R R (BRI SERMXENRE)

1 FLC&IZ

WMINERICLDBEE 15 £ (1610 )
CEBEIAEFLZEIERE., BE 17 F
(1612 ) 1T R5FB (KK5F) PR
L. B3 9 F (1669 ) 121 Al & Lk
MO TRSFETREL.BEITDOIE,
ZOHOBHOEILICEEPOKND
EEBITbhTEEN, Ko, €8 2 F
(1752 F) ICE KE@EBTbh. NE
HEITWARILHEEEDNZ 2, HE 24
(1891 ) @R KB L DEA
DREMICHESH T WS D, KFEIC
DVWTOHEITFHETH 2. FOHMM 20 F (1945 F) ICIFHBIC LI D2 THHELLT
LE->EM, REDKKSFIE, BN 34 F (1959 F) @ -icldEahr, fekahd &
TORRSFIZAWSL = KEE @ 300~400 K@ Eh, EICHLAVWTFTIFsAEHICD
EoTREINRTVWE, ChOSORHKETE., KSFEOBMBLICHZ2EEN 20em ROER
ElEDZ0IlfEbhTWwik, 0. FhoDD 5D 6 K% MM FRELIFE (NAA) |
Jo—MEBEBEESME (GDMS) BL UMM RNBEIRIE (IR) X E&EHIZEAT D
NRABREEZERTDIIENTELEDT, FHTIWETED SHIMEDFMET >0

2 amEs

WRDEDBRDOLSICH Mo 28keE, L TFFohEBMmoRIzK 4 r AREI h,
ZOBIARIANY S —THHLREELDPITDONEAMICHWEHKEIT 6X2FH 1IZRT,
B8] (46~56g/AK) X, ¥ Smm ATRIH 300mm OMEWE T, REF T TICHEITHE
BLLTWE, FTORRELTEREZOHIIEMELSEREsh, FAHXIMBE2 F S5 ICIE
FEHARICZ 2T WD, FHFEATIE, BAHEH»S 60mm, 180~200mm. 240~260mm D& T 5
EVAYELYRFAv YLD XHEDHZRELT, REOERBOHZUHE L, NAA
TIAKMBEL So0mg T 53 ;tH. GDMS TRAMBEIHN 4g (B2 HK) T 61 xH, IR T
HEBEM 10mg T CE SEERLUE. GDMS Tk 61 tHED>H., BMEEFMT 22K
HARLHE C Siv P SHEDEAMIERTERE, NAABLIUYU GDMS CB W THBICERS
L% Na., Al, Cl. Ti, V., Cr. Mn, Fe., Co. Ni, Cu, Ga, As. Mo. Sb. W. Au ® 17 j©
BEOSLEEYHETHRERBM RSFEZHMETEE 2 cHRE20TIE. KEFOTEEEN
10%LATED —BBRSNED, Al Mo, As, Sb EEZLESDVWTWE, £, C &

,66-



SIED2WTH IR & GDMS CHEZR >=H, SEEEFRMEME D . ULDZ Eh b,
TRBEEIZ. NAA L IR O EEBIRLED, NAA TEBI N TULWRWVWITEIE GDMS

DafEZRZTLE, R BETFOTERE
(ppm)
TR SHTE No.1 | No.2 | No.3 | No.4 | No.5 | No.6
3 BRERUEER Li GDMS_ | 0.008 | 0.007 | 2.3 |0.0097| 8.0 | 4.7
B | *GDMS_|0.0063] 0.003 | 2.5 |0.0043| 1.5 | 0.86
c R 530 | 340 | 540 | 810 | 22 | 76
N GDMS | 1.5 | 1.1 | 0.34 | 050 | 0.25 | 0.14

6 ADET DS H 3 KD 3 EHAF. 3 KN 25 0 GDMS | 68 | 50 |1320| 37 |1070] 590

Mg GDMS 0.16 | 0.11 100 | 0.29 44 20

FiafLTnd, “flELTH1IICET LS Al_|[NAAGDMS| 2.1 | .7 | 200 | 65 | 260 | 250

Si *GDMS 71 4.4 | 2600 5.7 | 28001100

HG 1 KD TOXRRBESH O T I ) P_| *GDMS | 940 | 840 | 3100 | 830 | 2300 | 1700

S IR 700 680 280 940 540 370

L, BEY—THoE. 201H. £ 112 K GDMS | 0.43 | 029 | 41 | 036 | 75 | 28
Ca | _GDMS | 41 | a8 | 420 | 7.4 | 270 | 200

XEHE»S 180mm DL I ADTEEE TR Ti_ |[NAAGDMS| 0.52 | 0.24 | 110 | 628 | 120 | 72

. X = v NAA 50 | 55 | 66 | 51 | 110 | 78

o BEIBOALABEOALSAERUCEEM D Cr NAA 190 | 200 | 28 | 200 | 62 | a9

M NAA | 3800 | 3800 | 710 | 3800 | 460 | 360
ERMHEDERE LR D As/Sb LB R D & 3~ o voomusw 002 992 1861 992 | 99.0 | 99.
- . Co NAA | 160 | 160 | 150 | 170 | 220 | 200

4 BECABTEZ2LO5CBbh 2. REE [ NAA | 500 | 420 | 880 | 510 | 710 | 630

Cu NAA 130 120 300 170 [1100 | 770

BIE . 0.002~0.054% & i % & 3 W IF IE it & Zn | GDMS | 052 | 050 | 0.41 | 0.71 | 1.3 | 025

- : - s As NAA 520 500 340 620 500 570
ﬂﬂ i é}ﬁ’é‘ Th B & ﬁ% TE % 2 &k Mn @ Rb GDMS 0.039 | 0.022 | 0.23 | 0.012 | 0.24 | 0.085

N o N i Sr GDMS 0.72 | 0.42 2.8 0.26 3.6 2.9
f# 7 0.04~ 0. 4% & Ym fEF ﬁﬁ- P i r‘ wZe & Y GDMS 0.015 | 0.007 | 0.18 | 0.004 | 0.24 | 0.14
BEERBIZL T 0.4% L FHIHP > Lo |5 —cows [ ass [oar| o [ose [ 18 [ o1

" 0 0 : Mo |NAAGDMS| 12 12 11 13 18 | 20
IO, Ni |ED 0.04%~0.07%. Cu #RE Sn | *GDMS | 43 | 45 | 21 12 | 74 | o4

B 0.01%~0.11% & Ni RU Cu MENKICHE o —aoa 119 | T4 1 28 | 11 ] 85 1130

Ba GDMS <0.1 <0.1 7.5 <0.2 36 60

W ﬁﬂ\ﬂ B % 5 7= ¥ 7 PlzownwT & 0.08 La GDMS 0.002 | <0.001| 0.14 [<0.002| 0.23 | 0.13

W _INAAGDMS| 0.65 | 0.63 4.8 0.61 2.8 3.0

" 03% L Mn Bl *ﬁ hed % ) ﬁk ﬁ]‘ NG I_%J‘ n ﬁfj“{ NG Pb GDMS 0.082 | 0.089 | 0.012 | 0.13 2.3 0.71

As/Sb 66 68 12 56 6 4
Hok, COXIRTLERBWEIC R D HE N —TERNIIDHESD i
MEizEsash 2D T, SBEAREDL S E1 No.sBT TAREAT (1)
CRZ%., o, Mn B p DEE D E R [—#—cr —%—Mn —e—Co ——Ni ¢ Cu—o—As
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THD, ZOMBOERNIZHBEIEEZETHIE, TOHBOERKEENFAIFEL D,

4 HHIEOFERHEE

ZORIZALNAIIC, B E THBOENEHE TEHDIL, COMIXHERKER T, £
DEMRIL.

A.D. 620+ 304 Ueclination
L%, N

B2 M KR 133 % 20°W ] 20°E
(aes )7§§j(%<\ EL A | / '/

VR R A 4o et/ AV AN
A.D.1000~14004F

7 /
A.D.18504E g /
ki3, l.
w\ \\,
B2®
\

Tnclination
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M t®mpy (BR=mEpHEN L) Xomilk
GERNFEAVWEILI XY v ZERFEM

OWAT I - @ EPREN GIrE K2E B

LU
FUR BT B D ] 2 2 A o (R0 S (TR A Sl B Y IR G &2 U 7 BRI B4 &

LTOMILI 2yt > AT 2 vt > ZOSLyg SN, LIyt Al
F#Ety bEND. ZNSIN Iyt 203 LEREDOBRE LY HERU WCEHT R

T, BERCHERTLARE O AT D A 72 597 Benkild g « JEng R pE D HEWE 75 & DI
HWELLSTAHIEHIN TV S, ki, WY X #IEA S L 72 TU/OSL H L
W AT LOMIEIZRY) Lo T "0 Pk a5 U HES) i A B (SAR; single aliquot
regenerative-dose) i = 81T Ly BERR A (1 00 H R SR B BRER LE 2 SEAIR L 7=o 2 0 il
WL 7= 40880 ik B S 1 R BUL 2 7y & 2 A(RTL) & (OEIEIL 2 % v & > A(B-
OSL)MliE & Ji LA b (70 SIFAIEEL 2 v £ > ARSL)Z M T E 7=,

I TIE, BERR AW & L THE DR S DR CGU LR TR L. RTL FifEZ
{1952 EA&MLL. RTL #5870 © O QU7 11 O B SO HERUE 2 & O HEE i & 1L 72
FADH T ERMERT HEEBHIT, B-OSL A IRSL #3450 & Helhiit T&E 7,

alBhE U T Bis i LA B ni i g 1 o BERR - i G JU) & U T B S0 301 ) 51 ~ 1% 30
REEHE SN TV DRGE &I 9 Bz u/z, & adkhz e U s
O IHARIE EHITy AR FO A N = 2 R0 Inﬁﬂﬁhlul'ﬁlhxfm‘;o P 1 g
FAREHIKIE L 7L ) g L D oy F 2 I DWW T T S S 2 T £
Yo LR o A 1, R ETET) —F 2 U E T SO 0T D Mt 7,
L U 7o Ak 126 LTI RTL & B-OSL & LAt BHZIE IRSL W & = et - 71,
2-LRTL FE A%kl 124U T TL A /~|m|f4<#ﬁ'” (TLCH&E TL AT kO A R —Z{T
W TL SEEAO & LGRS 630nm (il E— 2 2479 % RTL $51E & il L 7=

AU (natural) aBEINS 12 N-RTL 7O —H—7llr & E B2, il =0 alBHIEH
DX MAENTIHHGL, ZORIERTL 70— — 72U L7, Figl (238212, &7
O—A—712DW T, 2 LAl EREPH I T RTL RUEGRIE & Rkeh, g x L T 70
w b9 5 T ETRTL #RADSFINER M L. N-RTL f00580 % &2 AT 5 & & T RKERE L
GrERE Lz LW RTD - 7
2-2. B-OSL. IRSL JFE {1%%, LA ki (-I24L T B-OSL. IRSL #liE &= NEFNfro7z. i
T 250C1I0 D7 L b— F&EMEENL, lEHWEZ 125 °C 1214 72 IKTE Thij eI
44 & B-OSL MIiE 249 100 FRIIT -7z, 155407 B-OSL e lh#i 2 Fig. 2 12379, FETINE

b=

[HZhe @)D 1.0 Folif&E L. FHINER afip o RSS2 S oS A s 2 1k L 7= Test dose
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ELT 42Gy OIS TEH/RELLEME L EOBR BRSNS RALHBREZ KD
7= IRSLIZDWTHRBKICKALEHBEEZ AR 7,

10x10° PREUNTY — 168G
—420G Y
.m.ns,oi w126 Gy

8 "‘"‘l-ldi;r'll o ~——natural
163G 8.39 Gy
. Y e 420 Gy

8,39 Gy

RTL intensity / counts
B-OSL intensity / count:

SRRt iiadil k
T T T T T T 1
150 20 250 0 i 450

i 2 3 < 3 ? 5 o 10

1
Tcmpcr::’mc I°c Stimulated time / sec

Fig. 1 RTL glowcurves of quartz grains extracted Fig. 2 B-OSL decay curves from the same
from a pottery piece (Achia-daira upper layer). quartz fraction as in Fig. 1.

.ER-ER
HLEFRAEHIM T 2 RAEHMRME L, TECLBEHCEENSHMERER T
HIMDTFSLEREEZZRBLUAEMBRBRT I EICIOERUBEOEREEEH L
Table | IZE&EW/, RIL EAMEIZ. LHOBEXCHEEN S OFAFERE LN —EERL
T3, ZO#ENS, RIL FRMENP ML L5 OERTHBIZHETH S L HMRET
&/z. RTL &E# LT B-OSL FRMEITEDTH D, IRSLIFFE L <EBEWEREELZ -7,
B-OSL M5 D#ERNEVWENRMEERTHRRERRHADI®, KILIKFEEIFED RTL AHEK T
%, 450 & 700°CT 6 MEMIZAMEE AL /=& 2 A, B-OSL ORI 200 {EETHEML TH
7oo TE- T, BERRIZOIFMHIZE@IZE BV, B-OSL BENFHEALTHIOH—KEEZTET
W5,
BMEE-GAE 2RI L TRV, FOBIRAREE B A 5 = [ i B8 2 = 0w 66 (R G 12
ML Ed,
1) Hashimoto et al., J. Nucl. Sci. Technol., 39, 108(2002), 2) #&A S, 745, EDRA.

Table | Estimated ages from Jomon pottery pieces

Sampling site Predicted age RTL age B-OSL age IRSL age
o (pottery type) (years ago) (years ago) (years ago) (years ago)
TFVELE (A=tHEEH) 4000 3400960 3000530 18063
AB/iR GRrfr) 5000 4700£130 4100£110 250%7
B/R (MEFIB3R) 3500 3900£620 6500180 780£120
TVY FER) 5000 4000790 1800520 510%48
Tvvy (GERTER 6000 6400 X750 3300270 2000£460
TFYETE 6000 64001800 2500980 n.d.
T7FVETE 6000 62001500 2500310 9031
7FrETER 6000 61001660 nd. 91017
TCRE (KIKIKRE) 3500 3400400 2800670 34+

Not determined (n.d.)
In both B-OSL and IRSL ages, the equivalent dose was used over first time 1.0 sec

of stimulation.
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AMSC AF (X % FIL I U 72 50 H A8 S 30~ P4 01 38 - SR3% D BFSE
ARPEEE (FNLRES IS D) - O/Kak— (ROTIERFBERS) - 1A ML ([
R 1 2 (3 HEAOA) - BOARE (1)

B st A 2 Pz, AN S U o0 SO FCaT I~ 120 o L g A bt (B 2 FIRko
F254) - WHENH L BALM (EROLT - FENR ED AL K AL O Ak &2 L&
B) 1ZDWT, BOHTERZNMARLEZAMS Z W THE L. iREBFENRZEL BT 8iF
HhR 2 ) W TR 2 HEE Uz, BUEE TIT, ek « i - Bl - B aEicH 0T, £ 550
I EFE LR - WS, D5 1403 > FINIZDWTHEIENRK T L7z, #idl
VL IE N B BB WA Tir Wy, UC MIERBAR =T ) F oy 2k L=, 1 12
W2, BHEFGE - RO TF—F O—& 19, LAF, REENL (K1) 136 "C fiEmn
THIIE X Nz EHET BP, FAERIEE (M2) 3£ 2 o DfTHIRA T L, cal BC
TXILT D,

N & o BRI, Al - B UAY 3650-3500 cal BC £ TOEL L. WAy
£ 1 A% 3520-3360 cal BC DFEHZ 39 Z &M S, 3520-3500 cal BC O &AW TE D,
it S oBERIE. NEFIE 430 - A 10 LT 0 EAY 2470 cal BC £ TOBEHEA
L. BFRS 1 KO KA 10c A% 2470cal BC 0 5 OIELETH D . 2470 cal BC T A1
BERANDH B alHEMED A E Ly, KA 10 L 12312 2570-2400 cal BC DFAEZ R LN H 0 .
KA 10 RKid. B A O LR aE 2z JEEIC S 2E P SEIICHTTHEETS &S
Wit s,

i 1 ot A DR PN DWW TR B MY U 7= 8 FENFSE T do D Hr i o fhidrs (L€ - /b -
il 1995) 13 3 31 M9 & FEi . MISUIE & & OFEROHEE 17> 72, IR T,
Wi 2 L (70-8 H]) oy GHA0 LT -G b R RS EE - B b S R L 72 Bk
A EEAY 3350-3100 cal BC ORI DI E S, SFC i EF (#h4)l) Tid, Bk 3 Xy (9a
W) ORMEMIEEN SEIRL /2 13 - AR STINIRIE 72 E 25 3130-3080 cal BC O Ji i 1]
MZHEE L. FAUTRi< S 3 LH (9b - ¢ D) 7Y 3020-2890 cal BC % {5 &0 {1 SR & HE
ETEDS, £-o T, Wik3 A 9all]) 13 3100-3050 cal BC @ 50 M2 fuiac, Bk
ETHIENTELD,

%O 12a-c WHTHI S NBEEGHEC ORI E 3 U0 ARG Gis) T,
T T AR S OB THERENNE Uiz, 12a HO(1EAY 2810-2780 cal BC IZ I3 HEHA
. # LW 12¢ {113 2680-2660 cal BC IZEHi S Nz & LLiETE, ZOMIZ U5
12b U113 2780-2680 cal BC LAN DGRk S22 5D, T DL DT, #i LB Lo
Bz DL T, EET 50-100 EfEAEENLD R WEIZKD 5, T/, B
FEEEVE 2810-2660 cal BC MIZ, 7 LA LOKE - )0 Gy (Sl ko 9
MIOLES 1 2N ERE) NRHEN. D sEd 10 BELDNIZIHEEL TWDHEE R
515,

AWEFEIE. FEAWFR LT 0K 13 R LRI (A - 1) - THESCNEE - PRERF RO

FILAE AR OME ] ((RE FHEED) 1285080 -8 Th S,
< B K>

BIERUA - /bR - - il vt 1995 TE R P - sURET G M & ohul & U 7= Sl SO 1)
DIEGE ) T2 2R 277 L SOh B 75 0 7 T

_I(X)..
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FRFRD L REEF=FRAE - AELFOFER
OXxafE® (FXH). KILBAE (R)

LiZLsIZ

ODEDEE - BE LB REWITITE ST 3 EMIEH
3700 #idH->T. FDHBREFERODLD > TWWiRWLH DA
1300 Bid % L b T Do A Ll if7Eic BV T,
HREERPAELFEOREEREV S DT T BT &H. 2K
iZrDTNLHAT, ELOTCEETHLIEIFWIETDH
U,

SRR AT A B (R AE) DD AR
DEFAERUT. Hu&rrgu EERHUEN O D L RN T\ 5,
KIE 4 (EDFFAER ORI, &P, %O I8k L Hh
A BN 43 SR ES N T W D041 AT A D G H,
2 MHIIEREOHDT, WTNBHEITHEEINTWD, S0
F. GBI > TV DIRAEDGEN, MFEE DR & ofthic
ARG A ¥ OEREREIC L 2 LS ROMISEHE T 5,

HH-1RAERE

2508 & &

A Uik, AR ([H4) 43 2108 h 5 10 fi,
Mfmwﬁﬂ)m\ﬂﬁ(ﬁf)IM‘AWLKLT@ ik, £ 4
BN eTS. o EHERL 6-3 BE. ik TREBL 6-6 A(K, (4.,
g ¢mnww% BREO LML 2L SHEEOMUL, 1R
WORA (M) A (ERSE). SR &R 23 iTh %,

ISR (k) 12T, SO 25% MW THERIRD &
MEBI RS0 £/=. BIEES> TV A EMOBHMZDOEDH 5
HDNVIREALD LS ICHT I ENAELBTHENVEDIZDNT,
SPOTORAE LT, FEPNAAT TEEZITV, TOH
Jrhif e R T —F 2WE L. ERNCEEZ T2 DIFHRE 9
MTH Do ML T — 7 LIS HERHE NN Y — 2 L OIEAI.
KA SUFEHT IV S B B HEIC L o 7z,
3ER

JRAEAZHEN Y — L L OBAIZ L > TH LN ERER, BLO
AEHEROHBNIC D2 T, K- 1IZ LB THDH, %
HD &, D SR Lzl o s T, FRmAEASHEE L0 10 A TV
BARAZOW NG SDE DI 3 HTH oz TORMPT, F 0k FHEB G513
B B L HERL 6-6 AR, IR 1K, AFOSEHHEZNZFNUMETH Do
AALZ DWW TIE, EERERDHIIL 7= DTk, B/ 38 Kb - EE(l LT
EHEFZLIB6IAD S B, 63BN SIBEDERENR, 6-6EAKCIM B, 510114ED
EERAERDSER SN & T INSREERE R A AT 2 60K i EHEBUREFIE. %

FL1—2 Nol6 Djik FAE
BISZLB DA
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AHEOBEITEONIRERIC, e ehEI oD, T L=F (1168) 128
THOMAXEZG T2 ) IMEARE D EHER L O EHERBEONE D 5 IE1165F DK
FRERDELN., COFREMABELOERDTERIC—BLEZZERIEBRBZEARTH 2.

5Tk ¥ M A D OWRD 51X 10994E D FERERGIMED H15 5 N, GERITBEAR
ERDONTWIAARD, EBRIZITZZENL D 100FELL LIZEHhDIT 5 EPRELUNDOERTHD
EOHREL LTz,

At A X ORY CTHRAEEED 2 WITEBEEMITIEEI N TV 2 B&WITH560 H
bo ZDDHPLRHE TH D b DIXHEFFIRT OEETIH LA AR & 5 HUR = w]Hy
OEE=ZALFEE (RAE) OLTHLZHOATH S, COZMEHRLFERICEAT 2E
Bhie <. BERERAD S FLRRELY (1086~1184) OEMEEZ LNTE -, SRIDLE
WERNEORER, ZALFHE (BAE) OVEEHROFRERAOTEE)PSA T, FORT
FRPECNETEZASNTELEERE BT T LHRIPNICGEHI NS &ICR D,

W ORE R IIRERAD» S BRI (12756~1332) OBELEZ SNTWEH, Flo
O FERERNEOFEROA082F) D 6, B (FARE) LRHORY TH L L FERE LI
ofe LLEDRABEE R S FRRRICHZ ABIE AORMIE ZME R D 2D D5 [
ZIAFORMTHH I EDBHIS TR 7=,

Fiizlikar e LT, TUINHAZICLDEGEEANZERAEEZL. £ <<OWR. &
ERALBEL T, REROERHGID 28 & A TREN, B{EE BN TWS I L3
oo SHRINETIRATERD > EEHMOARELFEZIE LD, SEOARE LM A~D
ZHMRICHDMR/TE S,

A.D.
T T T T I I N L L
500 600 700 800 900 1000 1100 1200 1300 1400
[§:3=t0))
ER A% HE SHNSRIK (b3 —— “m/
v
6. EE SHNZZEA  (UHL) —J, /z/
7. BE SFNa23EA () ‘:JW
8. EF NSRS FE-ALFN (0HY) 11—110_ i /
Bl
10. @ HFNOIRERMR T Hisch (0 F) E:m/
12, dbER (LkRY) r::::::'_llo20 ////
2. BE HRR (LR L__—:Iui'/ '
EE RN 27. W3 A (LFR)
1082
:Z2) _
EN 21N 16. F 3 BEHERGEG XH (W) [ 2 i'lwr
Bl
17,83 BEEHEBE-3 A (M) EZZZ:Z]Mr
J
18. X BTHERL-6 &h (GUHH) E::::;_;;_%“
2. Mk (;0#t3) !
99 o
Zoft 2. jE (€ulzi ) ! . |
1369
500 600 700 800 900 1000 1 / 1200 1300 1400
| ] 1 1 L L P I RN
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T F KSR % BT AR OfRTEALER

ORI (gl =Mt K ERFIRER 7 7 4 7 r i), FRE(R)

1 lErsic

REEHEIC L > THEESHET AT, BETOMEDICLDLHEDTDIZEZED
AKDaEEATHRILLTWVWS, FZTAMHPOKSZLERSHTEBEL TAMEZMMEL,
ERENEM T HREFLERESND, BERBATThA TV HEAM O EELR RS
MEEICIE, RY =F L s ) a—)W(PEGERe, BT /L a—uik, @7 Va—VERLE
BHbdH, LHLINALOKFER, SRMMPICHBENIRET D Z L0, FREHEL LT
SROAHBELFERAT DL L, EEREMLE L TORBABEOMMER L2 RXLREA
MOBNFETHD, £ ZTARRETIE, BEHOFVH LW AEFEOREEZBAHE L
T, "M ARAGRTHDEr 7 F 237 #AVi-HEAMOREFELEEZ RS-, 77
Fouk, EE, BE, KE NELRIFOEHSTHD, SN, ZHLETFFrOPFT
LEELRLLUBRLTESTFRTHIPNELAVWTERRTo/, PEIEESLLPE
MAOTEALOPNEEHVZ, TeAPELEMR L TUBBREFHAEL, HEAMZER
WER L CTEDERE( L TEREMHIZOW TR ZIT> 72,

2 RABEER

LR OB G L LT= A7/ X (4phananthe aspera Planch.)%& 88 & L THW =, 8
& KRIZH 480% Th o 7=,

EERIL, ROIIICLUTHER Lz, PET eI 1 HEDOKELT b U U LKER
A (B 1:9), 70°CT 3 BRMELEE L7z, RIBIZ/ARDETHRA Liztk, BEEEZMMX T
PH7 IZFARE L, 10%DY T F U KIFEEERM L, 52, ZOBRREEING TLDT
V—ANTHBEZBIELIET, GREDY 7 F LV KEREBT.

BRI, REREE 10%7 7 F - KEKRIZIEEL, 60°CI IR LT 3 ARLE L%,
TIFURKEBROBESY 10% T o@D RN LEBZLEEZEVIR LT, LBEKOEER
BB RBELZHRTHIDIT, 10%, 20%, 30%L SRBELT(LEE-ABEITo12,
BT HRISBEEAT T CREELL, 10 HZ LICRBRAOER L, KOmIZBIT 2R R E
B AFROTEEZREL T, KOAOWHEE L r 7 F 08I L 2HHEE L 2HH L,

3 MR

LY ) XRBREOESRUEROBMEEEL 10%, 20%, 30% &Lk S TURE L% OIIK
AL DT % Fig. 1 IR T, LAEANTVTRLIZIERIERIK TH 7288, ERESRBES L
A EHEBIZ2N((a)—), BEMAD I ENTE, UBEZOKEAKICHT2ERREF
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FETay bLEIT 7% Fig2 loRd, RUEORBRETIE, #EMHA%E 10 BRICIEE
BB IMEIE LTS, 77 F 0B LERBRIKTIIMN 30 A TERRBAOMELE L, FHraEK
RIZELTZ, 72, BRERBEL LASEHLERBHFAELERAL, ¥ 7F - 0OERHA
HEATL=Z 03N D, ZODLY ) XRBIKOIHEF L ASE % Table | 1277, RLHDR
BREDAROEICKIT I RIZ 772% THDHDICH L, 30% THIFE KT X -RHEBRETIX
7.4% L WAESRITRNED 105D 1 THY, BELTEREDREBE LN,

UED XD, 77 F U IMAGHMIC K % HEAM ORIFLEIT, 10 B, 30% &K
REONBTE LW-HELEDREZARAL, FHORMALEIEL L TORREEEZRLTND
LEZLND, 5%IF, S6R5HEREMOM LR RS EIZOWTRETT 5
FTETH B,

@ (b) © (d)

Residual weight(%)

1 2 3.4 5 6 7
£3 B €27 8 90N 1213 1

Time(days)
Fig.1 Specimens of Aphananthe aspera Planch. wood: Fig.2 Residual weights of Aphananthe aspera Planch.
(a) untreated; wood after treatment:
(b) treated with duck down keratin aq. to 10% at 60°C; (a) untreated;
(¢)  treated with duck down keratin ag. to 20% at 60°C; (b) treated with duck down keratin ag. to 10% at 60°C;
(d) treated with duck down keratin aq. to 30% at 60°C. (c) treated with duck down keratin aq. to 20% at 60°C;

(d) treated with duck down keratin aq. to 30% at 60°C.

Table | Shrinkaﬁe of the cross sections of Aphananthe aspera Planch. wood for untreated and
treated with duck down keratin aq. at different concentration.

Tangential Radial Cross section ASE

Untreated 65.4 34.0 772
10% 37.9 11.6 45.1 41.6
20% 274 4.4 30.7 60.2
30% 7.2 0.2 7.4 90.4
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HER _BERRZAV-HIKEREROERFLE

FRAEE (FLESMIMNKY) BEX—B RIEXFXFR) Hitwrx (A) BERE (B)
BEER (RREMFRR)

1. ELOHIC

H K IR AL S DR AFAERI Z 33V T, TiE3R PEG R85 7 L a— L& vz LRI &R L5
TEHE RO NENEIRIC L B T O 2 TEAAVLN TS, L L, B2 RIRR - IHEA
ARBTAZ EITMLL, BELE V. KIS N7 TIIREENEZSIERITHER - FERY
DAL E DR WERITED | D& UUBERA “Ebk#E (R 31.1C - 7.38Mpa) A HVE
R EDTE R, TRETIE, REEL 0 /KEME - ERSEI0IF 7 —/VRTLE (Ei) 23
FTHHIE, (FERADL 2000). F7=HERRTER A ~ER S E RO B IREE 2 F
U7 Ba(eAIER) OFTREM 2 MR L, BRIEAIEIR ~ IR TR OB DEREZIT> TV 5.
BrAlE UTIZ PEG #AWVVT & 72 (FARAD 2002). LAL2RRs, KETHEHTZ /—/L L BERER
CEMEREBOBFMICINAT, =4 /=L RUUKESIEA]E OBFIEX 512, AR A~DR{LA]
DEAPREER ENEELRE T TH Y, AW T PEC LA TOEAOBRMEDORITEZIT 7.

REFRTILREBENC AT 7V VB (EARIEIAER) 7 b NCw = h— (FET L a—) 2 REL,
RE LR ERET S.

2. R

RE1 : AT7YYUBEREEEAE LTRSS

AT T CRRITAER « ALEESROEENR STV B D ESEEFIRER D — 0T, KARMIENNS
T & ) —NEFBAWTHERLSERENTS. {£%0UT CH3(CH2)16COOH, 4y 75 284, L 0.847,
Al 70 B, BEREES A b0, K~NEEEAETH Y, T a—L~DEEMREIT 100g 3729 12 g (40°C),
78g (S0°C) ThA. REFAB I FFH, /KL 1000 TH5. F1ICER | OFEE LB FIES
FL EBRERELELISTT. REAICHL TE, £1 0OERLELZIT-7-. BETREHEARIC
REBLORTT Y VBT S /) — AR E A%, 45°C, 110 [JET THERBKE L GRitHIE
BRI, To#SLMin THER _BMURFEZBSE (EBRIRE) KRREETTRIELR. REB
BR1IDOLBYLIEL 2.

ERETHRORT 7 ) VEIRTEREE 21, TEER(ZK 2 1TRT. AT TV VERERFEILRE
B BENHLOOD, ~HEEITRAEA LV b REL{A2->TEY, BLAIEESERIGEOIHIE TIZ
EE- TV, REFA ORERIL, A77 VU VEBIKICEETH A0, HEREBNET Bk

£1  ER1 OREENESE e ) SEIULT
s || micmamm | wess : 1

| pan
i l mEFRIA
HEER MLk i
_ﬁ BibmE+ | s J/
AFTY B 0wts

IR/ —ILBHK :
ATTV) B 10wtk
B e B A
IR/ —IVBR wEES
CO27 R AR

1 REEERE
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WADEETET, iz, EFRPOBEEENLTZ ) —L %£2 RTT7YUBORBAREE
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