WM P AR R R

a A S el (MWD Na339 bow 0 Sem  6b 0T (MWD barid. e e Wi (MMM bar0 Tas

M5 W/ AR AL BB O TR v 2



WS IR

Ta. a3+ B0 (MNGED N)5S bari0, e To. W (RN bari0. lee

Ba. %A% (WWNA) Nadf bari0.5m 8. (RN bar!0. lem Be. il (KNI bar-0 (e

S = vl (N Nal0 buri0. b 6. (RSN bar 0, L 9.1 (MAIRSTH bar: 0. O5em
RO T/ A B BT b B ) TSR 0 3

—244



BLE P AR M o

Ma, 7 74 (W) Na256 bari0.lse  L1b.W0 CREMKTE) bur0.le e, il (BT bar0. (e

12077 70 (RS Nodl  bar:0, e 12b H (RN bar0. lem 12c. Ml (MO RN

WETR W/ AT -E R M T iR v

bar:0, le

245



WA AR

13c. 18 (KW bar:0.lse

Wi+ B (BN %267 bar!d,les

154, 2% (WHGAD NaIIT bari0.les 15,00 CHROER) bari0.les Tic. T (MO Bar:0.lam
MBSE M AU RS O FERGRT 5

246



WL B AR O B

a2 T%W (SRR %116 bar 0. Gen ITh, B R bari0, les

—_— P
Ea. b0 2 (BN Nal12 bari.Sem  16b W (MARGE) bavi0. e 15c:6 (HAHRTE) bari0. lam
MBI I AR E R H B e s e 6



MAR  AMETON

200, MALMB (W) No24 bari0.lee 20b. 16 (MR bori0,Ses

21 BALMC (MWD Nad0l bari0, lm 215,60 (HRBUER) bar0. lm 26,10 (VMBI bar0. Las
FO0F I 2 ARBRIN R BRI PR T



®oih B/ AKUEDT 7 70

B2 K/ ARBMOT 7 7500

=M OB (rvd-Fa)
1 @ZlLaic

EHR EANBERIOR / ABBC S, BE2RET2 BRERY (WbB 20— 48 Hizk
0 7 2 0WERT B R WA RV N, ZOKIWY T AOERBHE, ERF 75205
N8, 20777 OUMEAR, KA T7ADEBAOSEERLIST S E L bin, Kby T 2OEERA
EETof, TRODHREDL LIS, HEBLN TV 2HRREN L7772 HELE,

2 BEFOBRE

R, B/AGREFI BT, S5 L3 MRS TH 28 3 MAVI- L ERIE LMK
RBWTOBBRRL b LICRBL L, 5, BRSO EMz, BELa (hl-HEE, 1970, [HN
WOl 2HFI L.

I1-0F: BLETHE.

M - Ry 5B E~ET 2WBETH L,

IV : W80 (I0YR7/6) 22F250—-ATH3, 230 Tidiwn,

Valliiizsooifs (7.5YR5/4) #BT30—4Thd, TORRL LM 10em Liz, E2~5em o
B (2.5Y8/6) ¥ BT BALYTAOEEBIALND, TNbIZ, GRMICLBALNETHE, §
7z, WAENCHTEGBA D ) TR PEEL T 2880k 2,

VatVbaolol: 86 (7.5YR6/6) 500K Es s - tBBEL2T20—AT, LTy
%, BAHITHIRG (7.5YR4/1) 221, TROMCHET AL 0370y 708hbLNDL, =
DR, WIS THALRS,

VbE:BEBE (T.5YR5/6) 4 bR Ed - tBa2 RT3, il Twa,
VbZwLVcli: 86 (10YRY/4) »6REH 1o HRELREL. ERILBEr2 5, S8
ZIEEYERET, BEIMe, Bl T34, HIOBLVBETHE, B0 1 adBr SET 28
AHBE, ZOBY. FREVEFOATALNLS.

Vel RRE 2.5Y1/4) »oKEE RT3 0 bkt Th s, ABNCE, 77BN THS
KA FARBEAETEN L, 2, BFLVEIALV, ORI, HIECBFTALN, B
EH O, FIEGHEEE, B L UMM L I L b SR L = b 0T 2TREE SV,

Ve & N TROR | 20l Es o KE B0 b BICHES~8mm OFEHE2 2 Y THEN 5% 113,
DTz, WA (2.5Y8/3) #RL. AOMBEZTRP—L0ALNS, BAWIZYEF4 b (8
#il) DRErAaLiD,

3 RSB

WL, VaRBhokly 7 ABERBNLOTH S, OB TUTOSHT£45- 1=,

1¢ (0.5m:304 %), 2¢ (0.25mm:6073a),

M %3 ¢ (0.125m:1207 v 2). 4 ¢ (0.063m 2504 =) @LHNLEVWETEA, B
ATTEALGWHTETE, 3¢ L4 ¢DLZvOMEH- LBEIIOWT, BERASSRICL) %

—249—



WM4R TSRS

m
m —899.0

ESUESB¥ ¢ 1)
(77 54 ITBUR R Bl )
—698.0

=

FFvh ok A—-n

SFMHRRR —697.0

WO SUEHRRALE

BL., EMIE3,

(2) ERACLRBLERE (FF7 7oty HE2.96) A TRES (M) & eal
(it T 5.

(3) Sl =EEWC oW Tid, BAFV—2F4 P s> P ERWTT V07— P 2fENT L. B8
e DWTIERAT A F77 A LISlERETT 5. = iLs 06k 2 EERERRgc L 0 R, Hil.
Rety, BEWERkE ko3, BEIEr >y 728 (BIELTA 74 > 7494 HMaL R b o b &), #
FHE (Zic L EHE), BT (EICWERT), FEMNE (RarTr v F) FEREW (T
MOAERET 20 O eMBICAML, BEWEALY 7 2L RER (& LTHER) 20T
Bt 3, b, KUY T ROBERSFUINE « 3 (1992) OFHWEM L a0, ST B, o5
FIEY R, EETHEER, BETA K R, RPN - 7L — 7R S HBICSMT S (58
920 .

@) F7 7oKL T AQBITRECOVTIE, Ml (1986) DRy, BEECLRITEN
sEs® (RIMS86) = L D BISEL. MM (range), D L\ (mode) 35X PR (mean) T
=T,

4 kR

(1) s
WK DV TR, SR, BEEAYRRL, Tih THI0% %3, EANG. TRELY

—250—



M2l R/AREOT 7 7R

= g O
ST (iR B {Y £ P {v E
(L)

E’;ﬁ
-7
R A 7 ¢
i D
4 L4
e V/
B e :
(R —0il) 49
DT — &

KER=T7BR RAERD
o

W2 KW T A OTWEM (AT - Hiz, 1992)

HbhTricdEng. BEWMCRIANS T ANERICS (., £KTH.9%ICETE, ToMITEEAT
Hd, KW 7 ZAOBETR, <7 NVEFERIRD 2 (. RO TEEREHR, <7 ARYER BH
WARTHREMC, GB, T770BET 5801, BRRTH 50, GFiciEs 7 78
DHHHRAL T TRERED D 5.

(2) RBiFEERE

5 T77ORE - M
[AT : Aira-Tn Ash]

SRR LT 7 IR, ST NVRERRO KA 7 A0SR 2 FR A 2OKLY 7 OB
HRHES, L P1.4988—1.5002Th B, Z ) LKL T 7 7oET AL AR TA . T
Zid. HTE - - (1976) @ "#8R Tn KWWK (AT : Aira-Tn Ash)” iSRS - S5, BTE - FH
(1976) =k & & AT M8 THIRE I 5 ALY 7 21290%LLEE &, BRIREWHELE L&A
BERDTHRAKD A Z AT, AOMED DIk L Ok H ORGSO L (bubble wall Bk L%
ZR) LU bEMELD, i, KLY T AOBFEOL > 2E, 1.498-1.501TH S (AT - §iH,
1992). ZZTALAT 77dich, ki F7asE(ah, Remlick i, Ly T A0RE
BRSBTS, AT Db D E—HL T3,

AT it, WhHORERBELRMOLEA LT 7 EWMHIEE L, uMiihd LA 3 TR FHL T
Vd, k72, AT OBBERIE. 0 EFORRSHOMC E£RNES 52.1~2. 20 FHERES ATV
(BT - #7#, 1976, 1983), LAl % Tlt, ¥k > Fr—3 g viic k), 24,720+290y.B.P. (#

. ] i (BR%) Bt e (K 8c0%)
#H5E (opx) 131(60.4) 210 7(3.1
FEE (cpx) 63(29.0) KUIH DA
AP (ho) 11( 5.1) ST LB 118(52.9)
FiEW Y4 (opq) 12( 5.5) STEY TR 25(11.2)

LR 51(22.9)

BEERAKRS Sk 22( 9.9)
WoeF T 7 7 OSMEE

—61—



WA HREEIN

range mode mean
1.4988-1.5002 1.499-1.500 1.4996

range : §H, mode : #PEED k8, mean | THEHE
593 KILY T ADEFEHERR

Kizd, 1987), B biz, #> 7 b o IEBERSTRIC LD, 24,3302225y.BP.L v 5 A RLAT
w3 (#FliEd, 1993). ZN6NT—Frb, AT OBHFERR. TERMIEL D 2RE 4 5 TN H
%,

37, BRUAMLEMT. C0ATE. ERERMFO (24 1) CHESRTED (23 #A,
1990, EFE#AILBKZ A—7, 1993). BURRE T EBTRo - LB End (MRMAWLWKZ -7,
1990).

6 FrH

VaBbie@n b kilyF A0BRBicon T, SHFoHR, #2.1~25TFaC /ML 2
AT THLI EaHbbich-, BFREMUMRO G Eoo—AMF T, AT oBRE2 BR
NG B T 2R v, SESH BT o AL, BHL L FB~ WL AFE TH L
o, MRk, EHsh o T LARESND, CILEZ kL, ATORGYT 2R TIE, B
B b 0RO B S { . $RI HBENM Y - TR, 2O lzeh, BERL AT okl
FAHGHEET, BHL CRFIcB- 120D HLE,

ImxXR

AMUIES - fINFERE 1970 T k] Rk CREINE S B e LA

DAEER - HPIRN 1990 [HREOMEA— > 75F S W REAHE - o) DERSSE] 36, 167178,

WIE ¥ FEEEI76 (IR AAT B RIUE R To KIURARR L 2 OFR—] [H3] 46, 339-347.

MW - BIERAI198 [EMT 7 7 LA | (MR 22 194-148

NE R WHTAI992 [ALRT b P A—EFNG & oMl XICKFEER, 377,

Pk - MRS - R = - TEE RIN1987 [§ER To KUK (AT) 9C iU TNIERIR] 26, 79-83.
Fhils - BT - bRk ER K- ZEER- T BE1903 [REFLE A b2 TEREEEVLE AT kENHEE ol
—# ¥ b o EBERARIC L D BREATLAOCRR—] [HETHE] 9. 767719

FHRM KK 71— 71990 TR 51 2 BEAGRIME (20 3) ) DEERWHET FFRMORMS | 29-38.
SHRRIK LK 70— 71993 THREOMIEx— ) > 7 H N8 XWKE ] TeEF RS PEBH Rz 50 5 RREOSRE—
BRMEA— Y > 703 T HHi—] 1-26.

PRl - B M- LT E1986 [EMSMEUERRSMEREIC LB KIIY T AQKITRE] [EELEER] 25, 21-30.

—252—



MM W AR T 7 250

B3 W2 AREDATO XL
LKA Z 28K 21570
4 SR REER A A T 2

L=k, 1002, 2 0, 1nm)
HWARKILA Z A 3 13T RRY FRAUNF T R
K PRkl 7 2




MAR AR

EI H/KEMOTZT b Fre—v

Bk 7 (A )
ERETC T 5 B/ ABBORE Tn 77 7 B4R FIR B0 TLRARFERE A, AT
Sy b A AR o T, TOT T b - A ki, AE 0 TS FU SR AR E DA
Pl - DR U b0 (REINEERR R MR s &) 2%, KEMP LB % & L Lz i
ALTHRTE ot b O EE, MUK >0 THEE (19767 2) 1082 T4 A2hbeL
7z 4 ARHBOBESBOWMRIGEA TV B, T2 TR, ZOBNMREEECHRTE 7T+ - o0
—RizoWTEEL. A T 77 7B T FUSORMELO A ARt 5 TR L7,

1w atras

Ty b o Ao LB HREHE, B2 AGERS 3 V- L ERELLEEE (77 a0 mxE
W) OVb~VeBLIRIENL, LHBIKEEFHCLMMEAOFTBREL L TH L, ORI
TUTOL I AFMz LEZd>T7T 72 b - dov—nGhi e dT- 1.

FRLAREYEREFCFRT S ENERERIE). Scartl e (FR) £ b—nE—2—
RED, #40.02807F AE—X (EEM0m) FE 5. ZHIS30%0MB{LKEAKE#520~30cc il
. WATHORREEAT 5 . AEE, KREML, WERAT YTk DREOSME. RIS L
10xm UFORT ERET S, ZOBRKLN 7)) > 2AWTHEZLo07—F 2ERL, BELL.
WS L Ul A7 A ZAS00EET A 2 Tl .

2 kR

FIE - BFRENLESRBO 7T b - T~ URABE I 7 AV —ZEEORER HEE L E4 ) 0
HFTF b A= E RS (H60%), UTRTETHFEBOT 7> b - Ao v—nBllidsti 1 €
L) RBERTH D,

B OBER, 7P ELO7 7 bR S O S Az, B e LTI, 590, 00018
Thi, oM, FTHENLT L 2 HEL YT, BEALTS S,

3 HEFEIO A AR

T b - A AR ORKR, 7THRE (FLeHY, SR, ivaYthy) o7y
Fedsa— R <, Bl BN TELS00,000 28 TS b, a2 END
HHERERORECEET A LA TE ), BN TR LERKO T L LT YRS
HHEH SRR LT bAabid, 28, LKL LEERRE (Vb~V c§) RREHE: 50
TRERBOA L G, BHRO TR LTEFLTwR 22 ERNO 77 2 b - ol
ME L 0 BRI kB SN b o L HRA RS, Tokdic, T, PUEHREUST

AFHEY TR (o s ¥ TR | 328 el |V 29K TN
ERik i (/g (8.g) (®/g)| (B g)| 8 )| (B )| (@ g
/A 26,300 | 1,588,200 3,100 0 0 1,500 | 4,600
M0k BFlgSNa7TIv b - = nAK

— 254 —



WIM W/ ABENTI >} - Fi—n

ERTAIRELTHE Y. 20K 72 T RENT T EAHEL TWROTH AT, 8. kiciTb
HUheit 2 RAERE ([SHRAT) OIERSTETE A 2 & #26,000~31, 0005 AT 23 E 7 H bk,
ZhE 0 IO, 000~35,0005FRTA F Y EBE Y AERI L LN TE ) (B REEF B RE 2
Fsssn . B/ AREeE BRI BWTL DL 5 L Bbkafkikic 7= BE o+
HE(EFLTWREOTHL S,

BIAXR

BEEE - ki (1878) 775 b A LEHEO WROIRTEE)— 4 3 (Oryza) Rz 51T AMERSREOBER— ¥
&L AMRE, 11, PO-20.

—255—



BAR ARTPEHN

. 3~9:
i6 50 o m 20 ¢ m 9
WA W KBMDT T b Ao
1. 2 i 7vss%— kil
3~77wFHEN (3—a, 4~6 Wf, 3-b, 700
B 9 D ASTHIGE! (8 MR, 9 C i)

—256—



Al B/ ARSI AREREE (VR 6 £HET)

A B AR B T AR E R R
(PR 6 )
Wi T (ot - 7K)

1 BEkR

AR RS, ®OARED BRSNS BRC DnTiT o &, ATAEEI, BbH L
a2 B, BIESREREE R sEy L. BERBO v § A 2 TRinEEs B a7k
(AMS ; @5 University of California), fli?> 3 iz D>V Tz Hifks > Fv— 3 ik (B—MEIEGE
#%E BETA ANALYTICINC) ik U BBE24T- 2. WERRLBOIRICRT, 4«5, &podlefit
HTFors)Ths,

MO ARACHIGEE | SUROMC,/EC t b, BB TEE195048 4 LT (yrs BP) 22 HRLAMTH
B, A = L Tid Libby 55684 % Hvi iz,

HWIEVC M | B ORREERMKE (PC %) #REL CEMORUkaN &), “C C
DPEMIHEM@E I 22 LT, HibLeR,

4°C Ml | REOTEHC/ C KERET 220 0C/ 2CHTH S, ZoRERMELE. TR
kG I ERSRORkED HOTFHRE (%) TERAT .

. (5CC) [BF) — (°C,/C) (K] e e »
$C (%) e ] 1000 (C/7C %] =0.0112372)

TR L BEOTHHRIEE ORI & 5 RAFIC MENERCHT SHIEL 2L 0, BEREHlT 2,
FCRFRENOBAFRONC NEARINTHWS BB NEBRZMAL 2.
Z OFIER100004F & 0 Hw B (AR TE 4w,

2 BEMRCBT A ETOEE

7. EEEFS608 (VclE)., 620 (Valil), 636 (Vald), 671 (VD) oiBhisHEEN B4
BETHEH, Vb Vo2 REHIMII000EHYL. V a HiX3060+60yrs BP %vs L5450£50yrs BP
ONEEsBL e, ZN35Vh Vefe20TRAT tHFaxa ) TOMOBETHLZ Ehr b,
BhRs e EEs V25, —F, LioVaBREFEF TR AT HEORETH 247, FRMEIZNA
SRR W L AR T, CoEREOWTRUTO 2 2O L 6is, Tabb, 12t
B EEs b OFALATHIESG, LI 128V EEFRECo—AFEEL T ZXRHE
TEHNTWAHATH Y, ThbID» TRIEMOERY LHERRE» 5 HETE 2 TH S,

—k, BTN T B2 EI MR L S B REESTI, TT4 775, 7769 4 BUEHIEX
falalkb i BISEMA L L, Thb b, 9600~ 10260F R T, BT TIZ 2 5 IC1000FRIES 255
LhTwd, wihic L T EAMENI 3R UM RN T 5 THEL T T. b NERD
BLEE OV TREFLFORRL FHORET 2 LB 5,

— 257 —



AR HBRMEAR

wnan | awas |wewe|wmn| (OO T SC TONET [ Bk s s
W[ VKEN | Ve | WG [.00£5%0] 25,5 [0.00250 NS (W75 T R | GEO S 07R
Beta-82577
zamn CAMS-Zorss
7R 4T R [GEO 5018
e

@ [VI-Wara | Va WiH | 5450250 | —26.3 | 5.430£50 | B.C.4,30+70/-80 [ AMS

#2578
LL] CAMS-20709

63 |VEW.A7T0| Va | RIEH | 3,00560 | —26.2 | 3040260 | B.C.1 28+ 10/—85 # ) BRI | GBO 9%5-0188
Beta-82579

CAMS-30710

€1 | VIW 4306 | Vb | BIGH |W.000560 —26.1 |33 0705500 AMS T % ) R | GEO 55-0187
Beta-82580

HRAR 20718

m SK-35 BefLH | 9.600=60 | —26.3 | 9.580+60 | B.C.8,955 TO 5,585 | AMS |M—T7 V) — it 1188
Beta-82581

CAMS-20784

| SE- W (10260140 —25.1 |10.260£140 GED 950189
Beta 82582

s SK-38 EH10,150£120) —26.0 [10,1402120] GEO §5-0190
Beta-§2583

TiE SF-01 Beieat | 9,700£60 [ —26.8 | 9,670260 8,880+ 30/—55. GEO 95-0151
B.C.E.T65 TO 8,720 Beta-§2581

ST R R R, PORIZE10

Mol B ABBEORHIERREERMERSR L

— 258 —



MEH W/ AR REH OB ERREAME (FR 8 £

WEH B ARBR T R OB R R RE
(A8 8 4FEBEST)
Wik T (e FHK)

1 B tERSEEAREC DWW T

B /AR b U 2 BAGSEUR 6 MBS R AU T MR BRI L 22

WEHE, BT A ) BB ML TR L BREL, ERCHEEL SE, InEEERESTE (AMS)
leTEEL., FAREERHL 2, ORI TRCRT.

fed, EAUHO KLz 1E4C ORI & L T Libby o348005 5685 2 ME L. FAZKHIE £ L THA
WEWI LA, 2, AL ERRER, HFREOBREE o ICET v THH L, FREE (One
sigma) AN FTIERTH L. BHOVC HETEE BEOBBE#E (Modern standard carbon) @'“C
SHEH50D HCgampier/ M Contocern = 1 D8I, Modern & 7 L. “Cosampi/ ™ Cotoaorn O W% 1T 2.,

BAEROMIER, KRS pOUC B —E TRMMIA5, 5684 £ L THL S ALYCHNAM (yrBP) =
L. BEOFEHBAEOERNC & B ATPONC RENEI L £ UCEEM MYy (4C o505, 730+
304F) FMEL T, L DEMELEREEHZ LOTH ), Biemic i FRRAOHAERDC FROH
M AEEE A THIERSEERL, Th2AVWTEERZRHT 3. #EFFROHEIC CALIB-
3.0 {Stuiver and Reimer, 1993 : IBM-PC f : Reference (Pearson and Stuiver, 1993)} &ML 7z,
fe33, BAEAMIEVC SEREICHY T2 MERE EOFRETH . 1 o FHMIRC ERREC Y
F A HIEMB O RABHE ST, FNEENT IBER, BRXORET] o FRELTT VI h2o
Ffic % 5. BEROMWERS—FERI2 5 ADL G0 E THAMTH ), BALTviok2wTik
WML = » = 3 2243 Modern L #7¥ &, 27, ADI,955+ (3 Modern #8872,

2 BUMEBRREERR

#iENo. ) MO HlLERE A
Beta- 37 ] 32,260 + 580 yrBP B e v 0 - e
109414 MKN VI-N 311 (BC 30,310 ) i IR
= Beftth 32,110 + 610 yrBP EL EEEEN
109415 MKN VI-N 312 (BC 30,160 F) Y saesss
Beta- BKAtth 8,020 + 80 yrBP s BC 7,0104
109416 MKN VI-R 2925 {BC 6.070 ) o FW BC 7,040 to 6,760

BC 6,740 0 6,720

Beta- AL 30,510 + 510 yrBP
109417 MEN VI-X 1860 {BC 28,560 %) 1c EEEEE
Beta- 5 160 + 50 yrBP FEHSEACH] AD 1,680/ 1,750/ 1.810

109418 MEKN X-0 874 (AD 1,790 %) AD 1,530/ 1,850

T o iR AD 1.670 to 1,820

AD 1,830 to 1,880
AD 1,910 to 1,950
Beta- A 32,410 £ 340 yrBP AR o o

109419 MKN M-P 747 (BC 30,460 3) T oMM v oo
Wo2E B AR RO BB GBI RR 2

LIL b4
Stuiver, M. and Reimer, P.J. (1993) Extended 14C database and revised CALIB3.0 14C Age Calibration Program.



R4 BRNESE

WeH HARER S L 2B RAE T B IR DT

WEHEASEMEAER P
W22 — L BAREAIRRN  FBUT. EHIESR

B MR L T 3 REE RN 2 00 K, B, B (RKIb%) &5 & UBR (IREG -3 0)
Bh B, ZHLDERRAEREORILIC N L TREET, BN, AT L oMMayEr % 21 T L
TR Th{, LOREBA TW AR & 5 EWARI L - TOOML T, Sh2ThEk
B EERL T 5 EME AL T RETRFT 3 003, WTARGTOR ERERN, IEEE BET Y
TCRLARHFCT ERVEFL bR TAR,

BB, FA Y RE BRI S IR EL TS 20, SREMS 5k L 1245 2 TN
PO IS HTO, B 5 TEROA—ENF » YETNRFT 5 OISR GRE L o Rk 0
ERTVBZ LN b oz, ZOE S EMITERE LY b BROEE L LREBTTE - L v Eui
AERBLTLEIEL %\ CEFT 3 2 EAHB L AW,

MR AR BT T KB LR FIRL Tv 5, RIS bIsBBiy R k- THEE
B, HEUIRE S L CBATREIRASIS AD, ChoORAEBRLTCWAEEL 2 I 2 () 1 HB®ET
HN. TOWM, TEELHEECHED Sv, BHECBROHIF -+ ¢ BB L o
BRI REE S LTINS 5. B EREO S MBI, Wi TR
HEFoEWTG k3T, WREIET SRR ORSREH - T3, R Fe—nizonT L, Bt
boiRavaFo—n, WSO LORY AT
M /~l\ a—L, BEBIIATAFO Ll LIl
5 @ B O B B CH RO
A HOMME & FE IS %ML Ty 5 Bl

T rBAEmEHOFL:EEETEI LT,
o Hic B2 3F TRIB T L &\ Bt A Bt &
s H5ET 2 = HThRE 2 5.
Zovk S LR - I BT A TR £ 8
i g Bt b HikE DATRISATE] v,
— Zo TAERISTE] £MvT, W2 KRk
it L 50 i phMELAE, BEOMSERELLS LLE,

b4 > E

/ ‘QﬁﬁQ %T“E\Li 1 ® Easkuorsae
3 M EERANIRBANC AT 3 B Kl
N b L il 5 BB R £ AL e, B
A TORFHRTUEA £ H5RIcA T, BN 12
\W~35H45H$mmbmtﬁﬁéh1waﬂ
_L SHEBNG 8. Na2 (% 2 T~ 1255 b o) & Hes
SNTY 5 SHE4N20, Na2 — 1 FDfFH L
B, Nod 13RI -EREDOME LR, Nod
RSN AR 25T~ 2 HENO L0 EHES AT 3 BE

— 260 —



EOM B /ALY b L R AT B R A

X-MNodl4Th 5.

2 BAFIREE O il

WRF261 g 21396, AAEFI666g. THEK26g k385 g i B BATEAHC DV TREMDHRFE
NZeaRAL—AF =N (21 ]) BRTERREAGEERE, LRS- TRIERD Z7ook
Nh—Ag 22— (20 1) BHEAMA, ERERTDC05 MM L BEM LN L, MBI LN
Wik, BECEEZ ook A= 2P /= LBEEINL, BUNAMEEEAEL TS, ZoRERSL
=2 R0 EL CRERI MLz, A6 A aRhEi 1 %) 7 L e el 459 1
HEEMA, 7ooRA LB ERECARL, TR 7 0ok L@ 2800 TRTFETG > oML 72,

ATFIRES o BB 2 363 RIS T, BRI SR EREURA10.0007~0.0011%, T#0,0009%. Mk BES
0.0005%. BEMTREREEH0.0265%, NEREMNA0.0021% ThH - 2. ORITREEE, Rea i,

SR BV R b

BRE (R SRH(mz) AMEFR(%)

1396.1 10.0 0.0007
261.3 2.9 0.0011
26.0 6.9 0.0265
385.1 8.2 0.0021
665.6 3.2 0.0005

LS, G EETORE  [mane. preeps

DIFELIHINEEC.0010~0. 0100% DL 1 #(SH58 No. 8)

MR Tz 54450, BERLER 2 #(SH54 No.20)

FHTOTHELUEL) LEDTE | s s onnm

=i, 4 A (X —M No.414)
BRI &7 A REE 2o~k 7

F7 4 TR L R, IERA I

MR SBRINTY L, 207 bERREERIRLE, K0T
F)eu—n L REEORE LI PV T ATV ke—n (FY 7))
) F), AFO—NTAFN, ATFa—LOMIZE{, fBORM
RAGKELFAEL Tz,

3 BRAEIRIE MBS ERAR R

FHELAAFIRINC 5% 4 7/ — A ALER A N, 125CHE T T
QERGNL. A7~ BRIC L - TERL LIS 2 F e 2T
nEFUWISE 7o R LA THEL, E5I08 TV 45 - THBIR
HfE sz A F LI AT AMEL Tt b, ~¥ ¥ r—xFilz—TF i
—EFEE (80:30: 1) Fhd~FHr—x—T (85:15) &EHE
Wrtar UG ru~= 7774 —THbE. Y2702 77
F4—THFLE®,

SRIFIRES O PR ALK & 06 R, MEFNRE 2 & LIRS JRES
BERIMLE, ZnF B Fo8E (Cl6: 0), ATT &
(C18:0), L4 >H (C18: 1), ¥/ — N8 (C18: 2). T
U VR (C2000), AT/ TR (€0 1), <~
(C22: 0). vl (C22: 1), Y7/ N>R (CH:0) @
QHMOMEE YR 7 uw L 777 4 —WHEBSC L O EEL 2.

ETEORITRER <5 — 13, BREN 1 X ETTEUEN 4 5491IT
[l—. BHKN.2 & TOMELREEENZ — 1 LITITRBIL TH .

—261—

W63FE BRI AR N it

1811
x T
* >
7 +
L ;]
L]

B v Ao oMo
Behahsuan Coml
Wykesuak cae
2
Bovov o koo

By hwdun cB2
R N 1]

MO6E BRI HTET BRI
TRBAREAR AR



WA EMBESN

R RN 3 i AL L IRA DL D TH 72, FHZ, WENa2 LN 2 — 1 RT AR ST — > (R
BRCHLES ST A TO AR RO N RN ELOTH S,

09 bEEHISE TOPRBITMOFARBUT TN 1 ENe 4 TREEL RISV A VMT, %
WTL I F VR, AT T CEROMC $(, N2 ENa2 — 1 TIREE LRI AR L 3 F BT, K
TATTN 8, A4 Y BOBICS . N3 TIREBLIEGML S F 2B EA VA S BTIRITER
EORTHote, —BISHLBBIIL NI FBAIE(EIATV S, THREVCEAOMICA L A >
. ) /=0l v R RAES RO — B L, oL FrErERT AT, FE LTS
WL B SR T ERTEENL, F LA Y BOSERNENESLOE LTI, B
BERS & WSRO M 2% 2 HiL, WIMEIRIN RO, X, BT S {awT 200 BERs ol
HRMEEEE . AT T BRI EEN ORI ke 2 aHL Ty s, )/ —nBiiE:
L THiBELF - Wi & DT 5,

— W, I RER O, . ARERAEL. M. RIS AL R D RREQIL Lo T
TRV B, B )T R G PORRIRIRII E AL 300 SHEEEI AN ENd T
#2~4%. Bt THIZ~59K TH - o EEOREFH LB O RRIRIRES AR 4 ~10%
THHOT, BNl LN 4 OFRREBREARTPLHT, MO TOTIILERIEHTH 2.
BRI RS F B L LT, BRI . B, MEAS, BESOSHRL B
FEATVHRE L, HHOMT - B4 YOMWROETLE S 7 » 7 A0BRIV T TWEEE
Hhb,

BlE, B ARSI R OB € 7 — > (X PIREIN 1 & B BN 4 2931 ER—, BN 2
EXOFHEHEHN 2 — 1 VMR- LOTHD), A F-8, Fr A rBOoVFRsrsEBlLlE
DL TEENT DI M b ok, WIZEMN2Z &N 2 — 1 H9RTHRDIF — i3, BEHICH
BHEIRAETL T RN MPNL L OTH - 2, MRIRIHEIIPREUEN. 2 & 2 oofd R L4
Fe2 — 1, MEEERENG EEECS(TERTVE Edbio .

4 BFRBOAT v — Vi
BFRBNOAT O— b~ —ZF LT —F L—Bfi

o i 80:30: 1) MBI T MBH ol 757
° I I 5 TAHE - B, 1 S — ke (10 1) 2 @R
; RETTRIGS4TT 7 — T 2, BLNARE
L G ™ b —BE LRMEETHEL Thb, #AZaw} Y
I I l 74— &)L BEREOLA 2T 0 — Lk
[ I ORI IR, IR b 15~ 22H80) 2 7 0 — L& Bt
e P = iy L&, 205 ba7axd /=N, ALATFa—, LLT
:: RFO=N, HYRAFO—N, AFTwAFu—, ¥}
,g_‘,,;l A __HR ATFa—NL Y SHEENATO—LENAIRPF 7T 74
BIVELTIR DLIITIE -HEAMCIIAELE
Lyraizes ”*;’, EREHEDAF 0 LAREZD &, BWMEDTL R T
BLOTTRIT L TR u— i EEL 3%, Nod 6T, M B 8
HOTHl BEPCHET Moo L2F 0~ 9%AAL T, R HEE Lo

o — AR ARTO—=NE A ~BRAMWL T 5, B> T, HblNal &

—262—



WO H/ARRE ML L WIS BT 3OS

Nod Da v A Fo—AARBIFHIE S AOBBEOZ LT MR b ORI R 2
Ttz

HEHERD S b AT o= LR TN TORBTITHI2~31%50 L Twiz, Bfo#dd t8eici:
FAFO=AE30~40% 0 LS BEAL IS L Ty, #-T, BEBHRToL F AFe—LaHRIE
MR R TP OB LR L ) L2 A TH S,

2, Z0: FORPHBHRDY > RATO— N, AFTFATO-NE, TRTOBKPIZH >~
ATO—NHH]1~5%. AFFPATO—AAN2 ~ 5 %A L T fe AR ORENE Pz
PRAF UM, AFTVAT O 1 ~0%FHL Twd, - T, BEhicFzATH RS>
Fa—ib, AF 7w AT 0 — LN O RN LR ORBER LS Th o1,

BEBRRDINTZT - TTORBFIEN 1 ~ 2HFHL Tz, ZhixEREROHE
L EREBLNLE,

I EOE S L CRERICEREC AT E 2T oR S S — ik, N2 LNed TRESRT,
DEFDIZ 1 BMESH L Tfe, 370 AT /—id—RE7RsH L 2R TR LT T8 1
%T, WMHRFHEMHENL ., Th, 37 DAF /—LOFAIZ LD ERRP ORISR S BE
TEIEHTEBMIC, BEITORT /— N2 UBLEFENTVE L, I7BRI /=N EILRT
w— L DaA e & USRI A L T 2B OB R, E 2RO RERGE L Y ARETE 28
EHH DO, SEIE, TRTOBBTI7oRSY /=i 1 %UT40T. MABHOB S L @i
HET MR FEL TWEnI &itid,

— R WHREOFELFRT SV AF 09—k v} AT 0—ADSH ORI LR T0.681
EM, 8- ER-HNET.8~23.58 L 509, ERPDIVRTO—NE L AT O LOSE
BCRT, B bbd bl iic, AAHIERENa] ENo 4 #90.60 . BOBEMI0CLTTH-, =
DT kIZEFN.1 LN 4 IEbHRIE % 72 I3 HDSR B OMERE ATRAT L TV A WEEMA R B 2 L TR L T
5.

Sk, H/RBBORBHICTEIA TV I HEAT oA, BWHEN 2V AT o—AHBRE
Nal L EEABUENG 4 13RI 24 2 T, T TERORBH £ LR b ORI L2002
HBRFEATWEI Edbiral, Fh. ILAFO—AL Y F AT B— ORI BWENN ] & 8
AEHNe 4 50,6 LARL, ZhbNERPIc it 2 RWRKOIRIAHEAE L T 2 Tt
BEZEHbrot, IVATOLEEREIVATO—L LY F AT R NOSHOREEE &
b L. RERESH TREN 2,

Na2—1, N3k &(AHLT BENo, 2LAFu—n(%) ¥ hAFu—a(%) avafe-ribaie-n
7 MR BRI itk 4 2 1 13.44 16.93 2.57

37 2 AOWRIEHNL O L 2 9.28 9054 0.3
FAons, ot w2z | 7 w b i b

Na2 — 1 i ByMREES O = R 4 66.91 12.0 5.58
EL»FmLTwikd 5 2. WOAE BEPICONTEIVATO— LS F AT O LOWE

5 NBHTFRAHLER D BEREAT

BB ORI £ <7 —fb L. BEMRSTIC L) SREMOEBMRE 2K, = nfEpiEis
P LTI 7 25— 247> THBUS O £ M-, ERHICES D BT 2 B OR £ & 158
Tahiiz, FALRERNOBE T, HELLARRBRHET AR 72 Y, =hedh, 4/

—263—



W4T EMPET

L2 RS AR S ARV I RO
08 04 02 03 04 03 o0& 07 _of 03 10
R/ARE Mol (1059) HERl L BAL T 3
JHREE M4 W4
AL ReR b = EHEL 2 OAkB
L/WRE N2 RR2 P 3
Rkl N4 BE (779) a0, W okl
e -+
Bl omam w1 a81 BFoYER & RS 4
iz
C EFofodl WLzt KK
23% B BB 4
DX
wr =PV, XS
K/ AR N2 W (7T7)
BB Mol Pkl VA AT A
| DEMBRE K2 Fir2 .
Py X, F2xDEI 2
FoELSY
AMKBRE N3 4¥N3 W -V E
F e s =
G ;/éé M3 MEE Z vTinsi
n 1/ B N2 —1 ENa2MhR: s
| (220 - BE, 70, 703
L - ki EkoER
FO8E  BURIZEAFT 5 1B PRI M e B . b OFONE

B oRSBOEDES KiEL 2. FOT— F~— A0OBHRRER L 7 7 A5 -G 2470, E0dds
BEUEOEVERERC 7 FAF—hnic L V07— HERC L TRL DY BBETH 5.

E bbbt 5B/ ARREOBBEEN. 1 [/ FEBFOA RN 2. BEENe 4, No5 & 3kicH
BUTRIRERE0. 0SLIN T A B R L. R & CBURL Tz, B/ RBBFORCEBBN 4 13 L/ UK
MOFBEMNGL, wHE, 4 K2 OEBTIER. LA CBRERRL, L (HBLTwR,
T AREEFOBREN 2 i3 Bk BBBFOERER, A /i F72r Y, WO Sk EBATIIE
015 TER ABAL, ML T, B/ AGHBEO NI LHEUSN0 3 & BEUEN0 2 o £ LB BUH
No2 — 1idFAFNMETGE. HEXBRLL, fOMREMIC, D, F, 182ERLE Zhb
DD G HAREE BRI LR 2RO S ) HEL T, A, BEHEIC, DEX LHRE
£ b THULE LRk M L Tz, ERiR, F3E GREIFCREEICEL Twi, BBN2 o
A REUEING 2 — 1A IR Tk AT LY B AR ko T,

77 R P — M ORB B, AR RO OREF RN E AL, EZ T2 7 A5
BilE S N RS IS B L ORE TIE X - Ty b bk iz, HEITFIER DS R,
BRI BTV T, 77> Y OREHFEIEE B TREO RS R LAE (b3 k5 TR0
ZE bt A HHEEHL, Ha 0B EOMGEOSHHE L ROLNNGRIXTH B, BESHFBD
BN 1 #Bic L IUE, < EIT.6%, T X28.6%. ¥ X X18.4%. b F OTDOWKS.2%, ¥ 7 35.2%,
4 ZH2.1%5A L Ty DB, BEP OB RS EEH LosHiffitic b s GERT a2 2
EFLTWE. $M5 77> ¥« OFEHREEE B CEEEI L 2elBo 5 HMEUiNe 2 220 "k
HOBAEAT0L ETH B 728, FHHENEN L T EMHOFHMELTTLOTR A2, Ll
BEEN ] ERAREN A T2 E, X, V71 Evo nBROBYREAETUEL SH TR,

B, B ARRMOBREN L, BESEN 4 CHBTET AR X, F 2L Loieesre,
Z, 97 i10E 5 kBAOBHCERET MW BMEL T Edbiok, kL OTFOMBERY L
BF B4, CHERE FOPIBATNE I L AL T2, B/ RBEOBRMN 2 2BET 3
BRIz 72, ey, 2V AOL S URRORE EBUL Twa I Eitbrofz, B/
A MO N 2 & 2 OIFAEHEN 2 — | [ZIRIRRE 07— T L (BRIL T, 792



WON W/oREES L HE L R RET SO ST

Wi No.l =€ £X 973 132 #Ax L toOFom M Roh_ e
Cl6:0 13.9 28.5 3.3 2.2 38.3 25.5 2.3 15.9 100.93
Cl6:1 - 3.6 3.7 3.9 4.8 5.9 2.3 1.5
C18:0 ] 10.6 4.2 18.8 9.9 15.9 7 13.7
c18:1 6.7 4.3 19 19.5 35.8 21.6 2.4 65.4
c18:2 6.6 2.1 13.7 1.2 1.2 20.1 4.6 2.4
C18:3 = T2 = = - - oy =
C20:0 0.9 1.8 5 1.6 - 1.5 1.3 2.4
ca0:1 0.4 1.2 0.4 0.3 - 0.5 2.4 1.2
C20:2  tre 0.6 - - - 0.4 - 14
c20:4 - 0.1 4.1 7 - - - 3.4
€205 - - 1.1 1.6 - = - 1.1
Cz:0 08 0.5 - - - 0.8 0.6 1.3
€2l - 0.3 0.1 tre, - 0.2 17 <0.1
Ca2:2 0.1 0.3 0.1 - -y 0.7 0.6 0.3
c22:6 - - 4 9.2 - - - 2.9
Cu:0 0.7 0.7 0.3 0.4 - 1.3 1.4 1.4
C24:1 ~ 13T 0.1 = = 1.3 = 3.7
SiEE (%) 37.6 8.6 5.2 2,1 18.4 8.2 -
JEi®  No2 A/id Fo=xyny Axv/vh  HEM BRITSmS
Cl6:0  37.8 61.1 3.8 3 38 170.3
C16:1 - - - 1 5.1
Ci8:0 11,8 13.2 13.6 9.3 11.6
C8:1 7.6 5.6 13.1 10.1 1.1
C18:2 0.5 - 5.3 2.5 3.5
c18:3 - - 5.5 = 2.5
C20:0 8.9 1.5 2.4 2.2 2.2
C20:1 £ 1.5 - 0.3 0.3
c20:2 0.8 - - 0.6 0.3
C20:4 - - = -
C20:5 - = - 0.3 0.2
cz:io 123 1.5 9.2 4.5 6.9
c22:1 - = = 0.3 0.1
ca22 T 9.6 - 43 2.8
Ca2:6 = - = 4.5 2.1
CH:0 166 = 7.1 15.6 10.4
C24:1 - - = -
ahims (%) 8.8 45 46.2 =
El5E  No.d ~<#E  EX 7S 4% F3% LloFom AN B SBE
Cl6:0  26.8 28.5 34.3 26.2 3.3 25.5 32.3 25.2 54.18
Cl6:1 - 3.6 3.7 3.9 4.8 5.9 22.8 0.3
Clgio 20 10.6 14.2 18.8 9.9 15.9 7 14.5
C13:1 4 47.3 18 19.5 35.8 21.6 .4 4.2
C18:2 3.5 2.1 13.7 1.2 1.2 20.1 4.6 5.4
Cl8:3 - - = - - - - -
C20:0 1.1 1.8 5 15 - L5 1.3 11
cz0:1 0.4 1.2 0.4 0.3 - 0.5 2.4 0.7
c20:2 - 0.6 - - - 0.4 - 0.6
C20:4 - 0.1 41 7 - - - 1.7
c20:5 - - %1 16 - - - 0.3
C22:0 0.6 0.5 - - - 0.8 0.6 0.5
C22:1 1.6 0.3 0.1 tre. - 0.2 1.7 0.1
ca2:2 0.3 0.3 0.1 = - 0.7 0.6 0.3
Ci2:6 = - 4 9.2 - - - 2.4
cz4:0 1.9 0.7 0.3 0.4 - 1:3 1.4 0.6
C24:1 — 1.7 0.1 = vy 1.3 - 1.7
AL (%) 48 10. 18.5 0.4 9 12.5 —

He5FE  BURHRICBAET 2 I OREIF B ALY & S L 2 IR ) SRl A

— 265 —




AR ERBEESH

- TR R MER I ko . FT YV ORERBEEACTERRICTEN
2EEOEIE RO L RRS 5L, BEUENe ] X AN 4 DRI BRI e, X, T
3 rvo R EOEFERL EE SH 5 T Lathir ol BEEN 2 KA SIRITERIE A Y 2 P,
Fee S b v ORNAFEE THE T Edtbh o, LtL, OB EED ZRM0R)
B0 ETHBZ &%, TV ATFo—AERRLIE(, BWENFRRICLIFHL TndnIe s
&b EERPICEI R ABEENET HI2iEh 2 VERESE-LFL 60,

6 IRETERARRGIC X 5 MRS AEHBE

BAENGE O ISR & M2 RET B2 e
Iz, BUEE (RBEBA6D NI F B bR
REIBORFT Y VB AL AR Y SR e (D
$T) LMY (BIM0NT % ULl " ®
1) rokz Xz, SRR TRRELR
E Ot YHic b ) ESREEN S R, S0 -
PR SE 1 ) ey TR a u
AR M, B, AEHM. RBFIC kT
ZRREG, 81 RHA 55 2 RO AR LM "
HHIC b P, B2 REORr b B TR "
iSO IR, Tk B IERAcE L G)
FADT 5. BLEMRS LB IRBIEHT TD 2
A A = Rk, AU bR G ”
AR, 55 3 R 50 4 BEUZ 2 TORA
i b R A AL A ARSI ik 3 DRRE 24 B : .
+3. ® t ity
i B o
B ORFI 2 > R 2 ANE & BOIH R i A SRR
T Biirb b5 Edic, HN 1A 3 REA P

AL ABEE, Nod (38 2 RBR X5 3 BRI,

FroitizX# bicSm LBEEBRLL. BENa2, N2 -1, N3 2B 1RERICSHL. Thth
Eff, HE. GEZERLL, ZhbL0HAEEI AR BEIEPEE-LCHRLTVWHI EiEt D,
LaL, AR, BRILEILATO—NEARNFEWI Lrh, BFT 20WENEBEELORE
PHOBITVL2ELLNG, EN. GB. HEIESDHOmME, K. HEH#S BESORRLHE
SlcpET B EETRL TS, LALER GH. HEOIL AT o—AdHREBSLTWI 2R s,
IALOEAMBISBENIESN L o R b BSBRo N, B, IS, BESONRLES Y
BELTWEOTIRZ (. k0BT 28I 7 » 7 2A0BRGHENGRIED#E S lzH kL Bb
na.

Sk, B/ AREOMEIEN 1 kB RN 4 (AT 2 IREFIIRTET 2 BRI A RO o) R
BT TH D, BN 2 O & (USRI KT & W 7 v 7 AOMBICHET 5T Edthi oz,

7T & B
B/ ARED bl L B AR 2 WET s znic, B BMERLRE L CBaOBGIR 2T



MO R/ Ry 5 L ke R 3 IR 54

®fiote, BET MRS ORE. PEEHN0 1 L8R RN 4 291ITE—, BREN 2 L 2L
BAEN 2 — 1 TR 7~ BRL, ERLRRE LI FoBr ALY BTHEI
Hbdr sz, FRHZREN L ENad AT RO 7 — 2, BEP RS AAFL Ty BRIC RS
NHZRBWALDTHoH, LarL, ATo— A TiiENe 1 SNod IR 2TV EHERIIIz T2 A
T 6T, IRMATORRL 3—2L hirorz, HRIERIRENL 2 & O LRAAN 2 ~ 1,
MELHEEN CHHCZ{ BTN T LI Wb, COEBIEINERII NSO M, K.
MEEH, BBSOMBROHSHERNLOTRY{, MiBEORE L 7 » 7 A0MESEED b D E
Hibib,

IEEARBAR AT I 2T BORRT OB IR 7 T R 7 —aiide S, BEURNG 1 X R E RN 4 IC BT
BWYIRA R, 23X %, wHE, EXL VTIOLT AERMPHEORN L. BEHN 2 ICHEFT LN
BALve, TR AV On0 L ko s, TREAEIT 3 dtbiro Tz, T
77> ¥ OFRERBEEE A TR & 2 B OTE LRO R RSS b2, BN L8
HENo 4SBT T 2RI E, X, VLS RBRORE ARG EE 5052 Ehtbiro
7z, BEEEN 2 IZBTFT MR A Y S A FUer VI v RREOEEFRETHE I Lah
P, Lirl, ZORBHIRED ZENORMENI0L ETH2Z 40, JvATFo—AEHRLE
S BEERE SRR LS L TR nw I EEFISbT ERBP SN2 BWE L HET 20k S
N EEE v B b, EEREENL G, BEEN. L LREEEN Y ICBET LR RET
WP AR OB 2 (T T, BEEN 2 O RITRERORELE I 7 v 7 20K
BAHRT B tdthd s,

BAFT L AT 0 —natrofR, BN CREEEN 4 S ABWEXO IV AT o LRI S
CEENTEY), aVvATe—R LS AT 0RO L0.6L E2 AL, b nillPizkhihlt
R 2 BRI AL T WIS H B 2 tathh ok,

i 5, B 2 AREED 6 AL f2Na 1 DB SH58N B & Na 4 DR RE X —MNod14ic 3
FLTBEMEA 2. 22Xk ) Zievre, €4 v7ionl i kBEAOREBOLCEY,
HICHROE i L (BEL TWwa Z Edtbir o7z, Na2 OB SH5Ne20D £ fLiz+ 7= /7,
AFVLIDH A2 DEIUMHOMIT L B L 2HIL T 229RET 2R 2 R O 2010
Bl RHETE Ldro ko

L o4

1 R-C-A. and H. i : [Food identification of samples from archaeological sites), TArchaeo Physikal,
1048, 1979, pp260.

2) D. A Priestley, W. C. Galinatand A. C. Leopold : [Pressrvation of polyunsaturated fatty acid in ancient Anasazl maize
seed), [Nature], 2024, 1981, ppl46.

@ RC A andH. i : [Analyse fr Gefag—inhalte), [Naturwissenschaften), T0#,
1983, pp3d.

) PEEEN  DAERI AT OB, TERAR], B108 (6), 1984, ppl2d.

5) M. NakancandW, Fischer : [ The Glycolipids of Lactobacillus casel DSM 200211, [Hoppe—Seyler’ s 2. physiol. Chem.],
3588, 1977, ppld39.

(6) HREFED  [AEIRLAIC £ A NAMT) TIRL IR SEC st bab L), O K OGN RE 7570,
1995, pplds.

@ PIEES, N B BE ¥ AN W EY, Kwies, g8 & B X [EREASCERTT 2RO, (K

—267—



HAE ARMESH

RE(PEFREL 268, 1884, ppdo.

(8) WERRES | [HIGMEEE R AT SRR, [RRGES —AHERE L SRR TR b & RENAR
H8 ERITETERS - KEEMNRERAE 1986 ppdll.

(o) hEREN, 4 ¥ BERIE SANLE PHET[~oriy 2lEOLENRCATET IEEOFL [~ehir 2k
B, LESTCHRAMEREE, 3K, 1987, ppl9l

08 cREFIES, EET, WAME RMEE[ERKBIERES UL L LERICRET SRS, [RRRL 08) EFRN
Wi e 7 —

0 chEFE, SFWTF, REER [E/ kR LE S L ot BT 2o T, [RBK]L () RPN
s

(0 KBFE [EFIRMOTEE EOGA), [EATEAR] F48, B0 RLUE, 1970,

—268—



T sk ERREOEwHE (1)

B7H FREDRBL L REROEMHEEE (1)
—I 2/ AGRES, TR ARE—
BETRESES  WARE
ARG

1 BLaic

EMGEERER: & b7 ) BRI O BARINIC & 0 ik L 2 IEESER ARG A 8 IEX
BRI L - T, EEMEE ST 0, MR L BB 10 HF, B2 L 2B EI2 13,0001 5,
B, 5 1T HIKB B, BibkAME, bR, JOF BitgF0360045% ) A MAER RIS
WTRE L, SO TR W2HE LT, ROKER, FEMAGERH ERETIS80AOBERBEI SV T
BB EET S,

2 Ak

SRR T A A X — SRR X BOITETH B, BEXSAREIE B LAXREMHL, B8 s
BETZEATROHLXRERML, EORANY— L HESF LGWETI HETH L. R EEEET
A TR ESBAORRTH D,

SRR E LT 3—4 ¥ AV N2>V SEA-21I0L v,

EWRER 2—TH->THA22(), T REL L, HBFHERBEMEBEETIITOEEN
SETHNT. TEITEWRHTHNELTS Lo ThH 5, BB LA ETFEENETREL, T2
B ERWEE A THEL .

MEREZUTOLBNTHS,

EPIMEEE © 50kV Y - MR 17xA-40pA

WEHERE AEEE  FEK KR

BSEREM ¢ BRME500sec RERHSEM  240sec

JRAER ¢ 10m

L R, TAI=TA (A, #4% (Si), #V74 (K), #n7h (Ca). F73> (Ti),
< #> (Mn), # (Fe). LE¥74 (RD)., ZFo>F74 (St). £»FU74 (Y), $Aa="
& (Zr) ONTETH S,

3 arAretE

1 EREERR

B /RO EHEC By TR TS L ESETRBOREX MTL TiT- 2. L IH0TEOW
EFETLEw I bERHBERRT 2 bk bt b, BELTET L HEREHI O W Ti#E
#5257 LG0T — 7 D4k b EMIEE 21T 2. 2 OB CRMETH - B /A LRR I
WIS TRE AT, R PRibE THEL CEREGOT— 5 i G R £ 1T 2. BRI s
BUBOSEEE-AALTH ), BT B RO IRRE L OMII A2 TEIEDHL
Hufchs, FrErhaic o, M5E S A RERHEALEE D b T, 100@ATS L b RIS L #T0
DHEGIBEE > Twd, ZITE, WHRC AvdbinE, ¥k, Jke, ., BIRE OREEMOR
it & & S Hi i o6 LT 3. PEE. BT ORBGEER IOV TR, MoafitEnafkil Ol

—269—



AN ANBESH

AR B RHURREETE L ROT, SbeTIREHLHEL R,
THRR b | =17 |__WEw | &% O ()
L |am |7AE®E | STHG | FRlimm, ASREmS. A5KG,
RHORE | STEY | BEORE. Sk
PR = KSMM | += /8
s |wr  |mEm ODAZ | efid, WA 9
EBaw | AKTS
awa | ¢ |mn SRR TR A, ME. R
5 2% |Aanm NYHK | #7100
5 |Frai | mEE STSD | tiie)
7 N ik AIMK | B, =R008
s |me  |eam TUTI | 80
s 9 | Am | GrmE | KODK | mkBmae
0 (R | Adnm | HUAM | ASIZH®. Afie, MG
Gy @I | OGKS | &y SEARS), BEBRS
e nR OGWM | Rk wEs
AuE HGGS | AurEa
e 2[R i | HGIN |4 mine. R
o 13| #ik i NTKT | sibts
T4 wstm | e SBIY | ARl
HRAM | THAY | HIBWS0. 000
B 15 | MR CaRew | THNH | eBRe. AR0ED
Rz WDTY
/NRRE | WDKB
3 WDTK
(B, (e ey S Al sk
+EERE | WDTM g 2 %
RE74 LB | WDHY
EOREE WDHY
R | WOBD | e, s, o LT
S [ WOMS L S -
(wo By RFRS, RS
T T i
B R LGRS, B 2R, B, hAM. Ky a
o me | ReEE | SWHD | pe o mmes, <M Br0l T LE
LG, HHN00, BN, b B9, HL AW,
i L i TSTY | Ko 700, Ay 908, TF100
WL | TSHG | mFmk
mebWE | TSSE | meRlGh. ATE
. A/t | HNAY |Fmo
e HNH] |
MR W e emme | HNK | RERS)
o WERE | HNKJ | MusE
= Esme | HNKT | ESRO0
22 | K AmE AGKT | fakisy
EHEE | KZOD | BRAW, KO, RRAE
R BB hmmee | KzsN | B, mRe
AR OKHM | AR+ 4 | 400, ARBRAMY
B u |mwe [ sWe OKMU | %m0l . Rism
[ OKMT | A0
Footh NK# NK_| 5 I1G, 56 CREFRR), WAERITERR

JEENo. ik BINES ORF LT, WAL OWHEORE £ HRIL L RN L RIUGE TRL .
Mook MEBFEHSIFE (SEIKO SEA-220LEEXRFHERIZL2)

— 27—




T FRRALEREEF BT OB (11)

P A4 (e
-

® R A

T
,mm/"f‘:“:_\'r’ %‘21 o
N RS
3 N
-1{ ,—"'/

HI00E UG #HREE - ST L K B0 REERE

a6k, BMI00BICIIRE L& o, Tl iuo i RGEEMZ, SEIKO SEA-200148 X #
SHHEE T, TTIRAE, FEEATWEY UTRAMOERREORIULE S TH (. 2
L. ShbEOEBBERENDETEH D,

KR
FERR

R

AR

R RS

R R

DB SR, HRERE. R, ERRTHRE R, iR RIOE,
TIHGRT K

ANEETPEANE, AE R /AR, BRI AR

BERW  KOWER, kOfELR, kOHER, BRBHE ok BRBHEMH, TRITFA

. HRET LR, ARSATRRA

Z b D2 Tld Seiko Instruments SEA-2110L #0E X @AHTEE THERMET TH 5,
272, WAMHORGEEC OV TLRED TH ., TNLOEREL TSI TH(,

R

ANEFTRA

HER  FEAVMER, ARGHE, (€078 E
B EHT A BRETHES, (0RO, HERTERRE

—27—



BARE ARREESH

E - BHOE O BUE BRI R A TV 0T, T I TR IS L B U M D W T
HFMhszZtic¥a,

WERHAZO—2TH 5 ATE. EHEROLCHEYT 2 EREE A4 & SETT £
BELL, BRBATHENENERS L), bTLLEELSTU LSV, ZOBL PR LS
(HGGS) & Lz, Zoffiic, BB 04N, § 60 OXEN OR Ky b RO BMAEARML 22, A
WAETIEO 4 o EET 240 FRIRETH D, ERETLASTv, R AUEHEL Iz L Ba
# bTrEBUsE I THE, RATHES ZEEKIN XA, HhL -~ THH T, TR RS,
ZOREABSENE (HGIN) kL7,

AR AN O R R b RNE SRR L &, TACRERTH (OREL Tv 2. BEOHGERIE
THTH D, WikE A%t b BKMMHECEL T b, K53 T Mm{ S TRBZRL, &0
Eige, BrbTriEAs b %, Hilrbid—oniicE b3, KZHELRE (KDDK)
Lk,

WRRERRAT CIRSIR, TR, HRRLEMEA SRR, MRS 5 Ba LRI . i 0 SR
BWLL T T, AREEEES L, BREOCECIECAROBRE THE, WL hvEn
2Tl SHo#RiEELI—KL THY) . F—0fEs b ORI Th 5 iRk Bv, ok
Wil AFLE (HUHM) & L7,

BREWR ) BB T A 4 WA - R & BBUA ¢ SRR L 2o (SRR WAL L v, BER
PO BNTE = S 5. FRCREOREGOBRE T, BYEIEY, Bash - 2BEROAS
LOHE DB, BERITTLAC TR, Sr BRARROBER T~ CE—OHRIR L2, =
L Bl R (OGKS) & L. BAMARROBN T IC LGy ML o B 2 1 8o S8R
AigEng, ZoNrBEREF (OGWM) :Li.

(2) ik B

/AR L4894 (MKN-0001~MKN-4895, #2771 MKN-3468i3/x#). 78 A dErHt
BHHM86A (MNA-001~MNA-486) @IHT%4T- %2,

EROAMTRN Iz, B/ ARBOBREZREPI Si (Li) PRARBMEEZLRLE, LEd-T,
B/ AMEF o MEKN-0001~MKN-346813 % # 5 ) IR 3%, W / kiR B MKN-3469~MEKN -4895,
TR A MO REHL R G OTRIE B £ O WEL L,

B/ ARER, HW IR RO SO RRIE AT 50, SRS Tiz—HE E LTRD
o fe, DHEBRPONBICIE, F 4 7HARLA, SEGH1230, ABRTBT0M, HEHRIMR46
R SAEEIRER LN, BERTAL MR 4N, BORI6N. ERINAHI0N. EUMESILA, PSRN, &
HOCREIZE 3 4. MBEBI6A. HHIBA. AT 2 M. BR8N, MELULTENEG,

THE AR TR R 2RI T END THELH b7 —EalEE L TR & SRS
PomEizidy 4 7HHS B, BHOHE3 A BEBKEBNA, MEERES2 A BE4 A EE6
AL HIERBBAL PRAMISIAN, BUBEB6A. AN 24 HHI3N, RE24rging,

iz R B B CD-ROM g B8R E Uz,

4 EEMHESER

MR e SR 24T WARK L SERRTT (M) o 28zl - B, s
HEXBANT 52 L THLNBERROIXRME L A 5, THKIET 2 HTEDHIEXBERE & 7
Fzril, Sum=Rb+Sr+Y+Zr L LT, k@300 HRT 5.

—77—



AT FRAERRLE MRS OEgHsE (1)

Rb##=Rb +100/Sum  Sr#¥=Sr »100/Sum  Zr HH=Zr «100/Sum

oM, Rb, Sr, Y, Zr » A REOBENSEHT. Rb, 51, Zr TAEROBEIWY TH 24 &5
FHETHB, $7z. Mn +100/Felog (Fe/K) DAbiRM s L TRV,

BB T Zr SR I CHREUE v e, BORRIC Rb 4P, #EMIZ Mn +100/Fe £ 70y b LB,
Bwic Sr9, ik log (Fe/K) iz log (Fe/K) £ 70y b LB 2 20E b &Mk
L7z, WRSH TR 5 dOT<TOMEE Mz,

HASHITTIE SRS AR (ERETRHNE) 253 L2, REORErIHEAEROWTA
BT ERAT PR TH S, MINETHIV EODMROEREHET 2 & 210, TOEBD
Fuy b, FEEONIIBO 5 HRELIEG RIS EACH S 2 T, TOMIRL R ORI & HE
T3, Thbb, BN ERLEROECHNINEERE LT Xk s, MIMEEZATET 2 b
THEH, ZRE70y P CORALIENHLS, 354 4 RTLET OB I2RB & HBIM L O
BEEMTHI EHTEDOT, RELSHMNEE OBERLHEL T, BB L OEROT-HIIRE
EWETEIEATED, ElikenT /U ABRTELE,

5 BEHERER

HRREEORRESLORIZE Lovde, B/ AREORBOGIHE TR IBRIEL A THEL LR
FEFRhEL O THER T LRR 25 5, BREREHECLEZB101E. B1028, Fhiss
Hw iz ®% 81035, S104RI- 40 TR L2, 7R ARBC W TR0 R L 2,

2 DEA ORISR N CBAC L5 Eh b, HEO CD-ROM Fics2Hl. Tz
HBIERE & D TR & BB X SRR R Th S, HIIEE: L WHAFORELBRL 235
Az MBI ORE L R ORI L, L2L, BEOSRS RESBLTLR-—x ) THOH
SRORBTHY)., L) THRELDZ Lidhd o1,

WOTEIC HlE Y b i L 2 B WH R ORMEEE R L RS, BRI 2 fol. Bl
BAERRETEL BN OB T RE TR Ah s 25 2 B THRNL 72,

g, R/ kiR T A
i HER HECS BUEH fleii e
FIHLY 5 REp WOBD 5 0.1 1 0.22
FIMA - RE WOMS 0 0 0 0
HMIESIRRE WOTM 23 0.5 0 0
FIHEEZ 1 L0 WDHY 0 0 23 5.05
Fomm g WDTY 1884 40.58 231 50.77
BRI WDKB 384 8.27 17 3.7
[AEES L) WDTK 114 2.46 1 0.22
Hbi+BR AR WDTN 188 4.05 8 1.76
HELERER WDTM 116 2.5 3 0.66
FoE bR WDHT 0 0 1 0.22
WUEral SWHD 1754 37.78 116 25.49
L mana il TSTY 171 3.68 51 1.21
EHRAFLE TSHG 3 0.06 i 0.22
BRI RRE THAY 0 0 2 0.44
R ARILE HUHM 1 0.02 0 0
Tz 251 == 3L -—
&t 1894 100 486 100

WoTdk  HEEFORENETER

—2713—



BAR BORESN

R/ ABRBRbT 2 1A0A2RE, TXTRFRECRBLAY b4 5, ZHRE LT OIME
(WD) =) 7TORMETH S, 54.9%%2 403, MIE (WO) =7 (EBLER) H0.6%Th2, K
X TH37.8%, BRI TR3T%THS.

HYPIC1ADATH LY, KEHRBEL) T Of » BROBRBAGIREENL, XM7Y » FIV
8 DTS MKN-37600 — KM Lovdh s (ER1.588) TH5.

E/ARBBIIECOFH7a 70 bMES L, U O HEEH 3, ST RABML AL
foahy, BEMUKESEREIR &SRR L OBBEORBTIIES TR 2 v, ML, 68 - 69Fic T 0 v 2 Bl
MREFRRT I O, BAMEUHTRETIZE LY,

P ARG ke L TRIE ) TORBE S EKTO2.6% % dih B, K THiahx ) T425.5%.
R ) THL4%ThH B, MMEN: L THIIUHBRES D T2 2 AN T0E, 1LARKS >
FZL—2, 49 L5 2KNTO5 28 HEE LT b,

HAAROBWERT 0 7 THiCENL OEMERERET S (BT0R), B287 0 2 TIRHSE
AHETH » 21T EERG LB I120E Gv D, W5 570y 7 3MHRE » SBIERTHHP0ETH
3. W2E7 0y 7IR129API0EBAERE LY TORBES S0 5. BRLITBABNZOT Ty 7hb
1aMELTWE, b)) LANBRIUEBRERBNF 7oy 7oL Ths, BlU4F 7oy ZLHIES
DT HRLTOMPBHETH S, BBTT 0y FIR62APESE ¢ SRS EREL LTV B,

6 F£&d

T/ ABBR AL ERASBTH ). ER7 0y 7H L5028 5, WERG, AHEEL S5
bil—DALE T % < MO EA T3, Lid's GRStk bl L R RBR 212 A
PRHEE L2 LN, WEMREENL I LBETE LD, BRTIPIRERMTRAL VI Ed b,
I TR EMER E AT I & Yd, FEFNTE, LEROMEB, Yoy s0x i)Y
PEWESNL LTRRBEL QMM L 2RML v EE LTy 3, BERARBOREE, R0
RED A N OWS T b3 2 E b b—ibalk e L TORBERERHL LT, HR7 0y 2 08
#HlRERL 72,

WL L, WA ) TORRBELERLL, Bl )T, B8 ) TESUERROERORRT >
Ll S h e lS Th -7,

FRMRLRIEE TR, B LBV L ) CRBERORBEY S b TARBAN TS, B
ATEHHRREEL ) 7 OAHRLE (HUHM) 14 (2K0L0H 2H4), EHFA TiGAREHL
=) THOHEREE (THAY) 24 (R4 > P 7v—7, 2AMIOH555) sHShi, thed
SRR BRATL ¢ b o k3RS RN B TR F 2 S, BUEE, SPELMIR Ry
ThtEN-KER T oRMERERROAENKESR (KDDK)., REARILE BEE» R
(OGKS) @ 3f@fiThs, MULLiEErbBAERNTEIRMTHY), - LR LEI L0
JFo THIEML, HERBERERE (KZOB) rEEIHHERBIRELETRASAREFILN0S,

b4 3

1 EAWE 197 [SREXRSHCLEPE - RS ORRERMONI] [XBaFolkb] 28

2) WEE - STHVAE - WEFN 1998 [SOEXBSINC X 5 SUNGMRAOMEL] [HATO SISk 2R K]

3 WASE- MEHRZ TR R 1994 DEMAK BT 5 MAENE RO RERY 5410w T~ SR 5 LR BBV
BOREED b — | [BERITENRE No.26). BRERF LSS

—2T4—



BTN FRRALREE T RRT o (1)

4) SAME 1995 [OEX&MFC L 2 MRS S8 FELAE ] [HRREAHLPRE /A8 |05 - Lh SRS
D MR R RMERL ], SAHERBAR

5 WHWE 1995 [MEX@sfcl s HifEEARNOREREE] (SRTEELMREANERSTV], ZRHHFER
-

6 SAME 1996 [BEXSSWCEZHEAL - NRFHERUENEERHEE| [EAZ 2 Nkl, »LrbH P
EHE], »EobETENE

7) WAME . XHERA 1997 [EEEXESHE L 2RADEHEOMBRNASORaNE | MGEFSIRE S THEY] 8F
Hhte

B CEAWE-RE 1997 [EERERoMEEAREORAMOAMCHY 2R [RANRIFRR2IS], ARmTRR

9) RAWE 197 [REXSIHIC L 26 687 HREH AREUEBOEORE| [ 587 3B RR L0 51
BHHEIRG -], By SR

10 SAYE - hEE2 1998 [EMUEC ST 2 EHEROUE)| [ERSTEIRE No.30), BRESETR

1) WAYNE 198 [MAEORMEEETLHEXRINE] [LUHERIBEOM? [l L8 BEMEER), B4l

120 SAME 1999 [SOEXE@SFE EEE s AL REENERONMEE] [HF - ¥, SATETERS

—275—



WA EREYS

BT # L
.
=
187
L] o 1
T ! P i
- -- ~
Pty
-
: =
o.f L
(3
o
™
"
o
o
LR o
| L
[ E w L E ¥ %
Seetowmte ez
W01 OEHES LA MEA - RO REHIE

Rowi 0/ Meirtslr)

1023 W/ AHEH A BEE O G 3E

—276—

o1y Mosetel)




BTW FHALENEH T MRT OREE (1)

=5 ) '"»
EH - E
k .
. i
-
| i‘;*
Fpd
i -
2 4 e
o 2 ~
o | =2 .
Y L L L] i
== el om0 sl
I i &
e
[ C: ] E)
Brai00/ oabreralr)

S103E kbR & 5 MHAE - kO S R HE

:;\\1'."‘“

Br100 (Rt TeLe)

BI04 B/ AGRRRH EAEEOBGHTIE (FikhaE)

e BT e



BAR [AREEST

BR0Fe

%
08/ (4 ¥o2r)

SWL05E VR AGRRRH L B EA O BIE

— 28—

Sreido RiedroteTr)




B PRSI LR o s (1)

NENEEEEEEEEE RN R RN ENEEE EEEEBEEEBEBRHE OB BELE LB BEER

LR

12
|
§
ul
[}
3|
u]
5|
[
-
3
|
1
8
E]
4
I
1)
1]
|
x|
i
u
It
E
1
2
16

= Taf=ra= === 1= =le(= =

mmmmwmwmmmmMmmmmmmmmmmmmmm_wmmmmmmmwm

29—

mesx W/ AEET 0y 7RG RGN D (R



HAR RRELR

. BEEEENEHEE ERBEEEEREEENEE =[5 EEEEEREL *h -
CEW =FETTET T T FFEET =T T = T = === kEe | = d
— = =1=] amom| "~
niok] | | i i 0 T R T i B B T =T=
aaom
| - 1AM
w22 CEREEE BEEENEER =TT PR R EE
== SEEE SRR Loz
NLOM
Gl ERE EEREE == Hiasm|

riam, =

& = = = === s
HLam = = = =

= REREEEEE === AHOM
AHIN i i =17 =

= = & r= LHOM
a1s1 = =T= =

AdsL
OHSL |
= EEEEEEEEEEEE e =] DHSL
GRMS =i =
AVHL

WHOH

a
3
E
0% BEHARE 7o 7FIMETERER (SRR

Mook W/ AMMNT o ZRIEMEREGE 2 (BN
k4
>
13
1%
I
1
1
)
21
|
E
|
|

AHAM

o T =TT == CRCE ST R T ey = = =

as| |77 ][] Wi 2 L] O D Lhn

DHSL i ki as| |57 = = = -]

aHAS "L nl - o -

Wi ] o =

N EHE R e B EE S e B e e e B e E B B B BE B EEE anms| — il el il M bl ol Bl
PR B N e B B I B TT= 1=

— 280 —



WM B/AK- EMA - BT BRE L RIEE NS

wefi H/A - PER A - BRIAEB AN L RER DS

SBKRE HARES
BEES
BN
kLo
/AR, B AR S AL 2 EALLTA, 200, AEIS7EF G RELE O EHEE & K
BERAE LT -7, SHEH K ERA, BRUHEBEBHEIATAEA M, 38, 25, 4§14
HOBRILLRLNIBHEN7 4 via> b T VERBMEL T2, TORMREMRET S,

BREE, SIOCEUEEIRGL TELZRRAYZATHD, TORBMRALATVYS, BEAR
Rt ERNEORHOER L L TERIERS AT SN,

1 FHEEEAREE O R HESE & AKIEEARE

n W =

BRASRL, MRS AR L cEptier L, REndEEc RSN ANEORS » HERER
BT LARBRNEE, bR 3. ZOSHETIZLic: ), REAOER - TEOER L FORAL
Fhbb, [FIiCEHT s REBAFEORMICHAIA TR VI BMcELZ LM TED.

M HEORYEOFEMR, BEPETFRALSN, EXXBIN, 74 »a>t T 278 R0E
A iz ko TN LB L ORBRE O EFERCWHEREMEL T 2 2 ic k> THES L
5,

LEFRE T, BEPEFRAEAH TMETE 2RERSGN T b, T EROTHRIZE T TEMH
EEToTER, LeL4EIR, $BEE O RTRAOMIEE FERISE 2, TnFTED LML
PEMSE. Thbb, BREMRENOR D EARNZ I Th 5 BT L ORMKE LT DEVH B, &
DBEfPy S, BEPEFREHEAT CRAET 2R, PESGEEL POCRTHRIETL 2,

AHREATER, BIRS RN BRI R AR 17 - THRAHILEE I M L 2o AR
FPEL, BEMHEORMACIBTEINLEROATHELEAL, WEL2AENEE L2 L4
BEL 7z,

TRizERGSHOFERETLZLOTHS,

[
Al
[Z1Hi}- MBhE T HAHERR (INAA)
(XRF)

HOE X #sr

(B |- SR
EEEY e

®106E REGHTOTE

— 28] —



LR G- te g

M ORFRAET - L FET, EREEOMR TIHRBTETFEH LA, BT TSS9, KA
T AR oo KR B TR ACHI SRS, S FRRIARE T iR - ARHE R RIE, ARERE CHE
KiEE vz, G5, ZITWIRRKIMRE L 2, KREAOZ ECle (. ERREAICREL, KR
WHESI BN ThHE, ETHEOREIUTOM) Th s,

e

AR, REEOEBN THRr OEEM TREFHIHEERII I Lic - TiTbN S, 40
AR L L ORBHR TR LT A v TRIERA 2 EL. = oMEiic &0 CREE 217
21,

a) SHFT @ B g TR LT

WP F R LA, e BRI BPEF 2T BB LV ER DALY —D y BY
BT 2EEAMAL S AET, COTRINF—pbBHIAEL. BRENLOyBOH T 1k
BT Sl D ATEETERT 5, ERIE. 1 BRGIEEE LS - - BRENOBRGETFHN
EHEBCTBRTEILNTES, £X (As), SV 74 (Ba), Y74 (Ce), 794 (Cr), &
¥4 (Cs), 2—a k74 (Eu), # (Fe). ~7=24 (Hf), 7> %> (La). nFF74 (Lu).
FEUYA (Na), 34 ¥4 (Nd, ne27a (Rb), T>F%> (Sb), A#¥#94 (Sc). #=
U774 (Sm), F>Fn (Ta), FoE74 (Th), FYU A (Th), 77> (U), A v FrETa
(Yb), Béf (Zn), na=22 (Zr) OBTEIEIWTITI.

b) WA G

BETETRAEA R CERS WA TRERICE TS, BHBIF 70774 THE SAS £AVT, K
e SR L 22 MBI Ov TIHEREIEE L 59T 247 % B, Sl b L R
MR = D TR RS &30 L 2 S DB P E TR LA OB R ~—2 7 —F LT, Yol
EXRORBETH D2 20T 5.

@AFIBFARHE
BEHOAMBOIES L &2l R0t & ol g,
Lr=k-t--+ (A)
L:AkHROEE (pm)
kT AKRIMEE (2m?/1000a)
4R (1000a)
EVIBMRY. o, KHME k SRRANEET ozt 7r=72ax
k=A-exp(—Ea/RT)-++ (B)
k: KHLEEE (2m?/1000a)
A ER
Ea: iEbz A nF— (J/mol)
R StksEH (J/K - mol)
T #RAFIRIE (K)
HRIUDZ EFHMbNT WS, LT, BRAO Ea, AB L. BRAREE T b,
AFIEEE k FHIMTE, BELAHMEORES L &8N L 2R & i & BREOFERLAET S 2
EBTED,
a) FKRLEERES | (LEATER
{REEATIER:, RPHREKNLERY T 72— % Ao TRILTEMAMICAKAE 2 AT, 20

—282—



WO WAk EHA - BXASEB R RRH 05T

& 2 ORFIEAE & SOSREOMES LM E B R, BAKRBECOKNEELRET 5 FETHE, B
WHEFFHE L2k, 770 AT)T77—RoPEiciL, KKE113C, 135C, 160CRET
Afnzes, —EMMEESEoE, RRGEREL, BTNST RS TANEREREL, KR
FIE & RGP b (A) Rl 2T & HiRE TOARMIE LK, Reb 22 AFIMEE & RS & BIR»
b (B) RcHTEEEMT AN X — Ea, EM A # R L, RFKAIDEEC 55T 5 AR+ e
b,
b) RO | M - AN RERE

MR - HERRRENE, MR - ABARRERER £ 2 M F 10, 25em, S0cm, 100cm. 200cmic 1 4=
w P OBRMRAL, TEMEGE L SRS ML, 0B REb b TR S OMig & HHRE
ERIET 5.
©) AFIRME | Wk

WAL, RIRE ORI BT TO0 ML AN IR L 2tk BWARTA F 732
NAHT. UIHL DA AT 200em BEOR) VST . TAZNFRBM TEELREL. KAEOK

HD [HT | K1 [ K2 [01 |0z |03 [ 04|51 [ 82 [w1|[we|TK[MG[TM] Total

67 37 1M

HD ey 23558 100)
60| 43 1 104

HT Fsq.60)41.35 0.9 100
LK 50

L o2 8 100
1| 39 50

ke 2| 100,
o1 | s | =5 104
45.19) 4.81|25.96(24.04 100

- 711 ] af 4 1 104
6.73/68.27,20.19| 3.85 0.9 100

o 2| 8 43 30 104
22,12| 7.69|41.35|28.85| 100

o 35| 5] a4 30 104
33.65| 4.81/32.69|28.85 100

= 1 55| 24 u| 10 104
0.9 52.88(23.08/13.46] 9.62 100

- 2| | a8 6§ 2 104
22.12(33.65/36.54] 5.77| 1.92 100)

i 17| 6] 47| e2[ 2 104
16.95|15.38]45.19{21,15| 1.92 100

6 s| 2] 63 4 104

wa 5.77) 4.81) 5|60.58] 3.85 100
2 4 94 100

Th 2 4 94 100
1 8 14 104

Me 0.96 85.58|13.46 100
e 100

e 9 91 100
Total | 127] 81] 57| 43] riz] o] 126] so 1e4] m1| 12e] 102] 102] e8| 10s]  1aad

HDR 48, HT-ByoE, K-, K2--#eRll, 0l--Bafl. 02-BEfll, 03--Rickll, O4-Bic
&IV, S1-HHE b > A AE, S2-fRA bR AL W HIEN [, W2 S0HERI, TK--Bill, MG--ZXe,
TM--#rily

BTIR  RECERIUR T SRR

— 283 —



MAR SMEETR

SLBIET 5,

% #
OAsbHEE

a) BT RHEAT

AP ETFH T TER L 2 TR0 T AR FRET7— 7RISR . &5,

WL 2 BEA ORI, Ambiru et al. (1989) L 03IHL 7.

b) #BISAT

sy SR L BRI oW T, BEbET
FEHES T ORI E T THERIEEC L 2451
BT AR ERTIRIZRL L.

147H - 15IHREWE 2R, Eodho bR
EFEHR S ety Tk, TEROBETRED
ri—kr b ERLTVE, EORE LR EOBE
FEELTHNTLE, BraL ) RRL2RER
10400 % HBY L7 $SR, 6TAMR » A, 3TAAE
FIERE L HI I N, FOEHENFN.42%.
BEERTHL LI LERLTNE, ZOKRE
Rak, Ryr&a-RooM Bl -BhA
= B&gN - B2 FIVOR, HHE P> ALE—
FRIE b > A AFE E- BN 1 —fESE oM TH
HOBRNNELM T LR ShRERTAD
BHEORRRFTRERU T2 EI2E D,
HEOBRWFESW AN, ZHsOBEM TR
W rombiEEs L VEVnI Z LERLTY
5. SHRBEOMESREEOBRENL Z0Sr
LHEL., ThFENLE 1 D2OMRIN—7L LTI
AT5Z %, BEONEMyFRBP-HHAS LTV
D EUHT AURLH L. Tb. MIUENRAERL
HEX BTN T EROBRIZ T 2245
SR TRUNTE o -2, SEANKFECLIR
HTHELLBEE LTHHTER,

A b BRI L 7 R OB T SO LA
DRFUCET T, RER Lo MG O W
LR B2RICRL 2. o8, MBOBTI%R
FWicEH - LREHI DWW TR, RLEEROBS - &
EHE RN L TBEL:, Ax0dEoEbiE
EREBHERCTLE (R,
@RRAKRRFEARE
a) if - FAHRRENE

A, b/ RGEE & HEkBRECBER A

—8d—

TR i Mt &> 4R

e

o
-4

BEHA
it g

I
Ed
g

3
&
@

]
L3

BURIV

P~ I

MHIE b A
R b R AEE
L1

El=|e

sl
FOmeE 1

FEeEIL
FME
&t

SIS

=
g

20

W72E RGN ROE AR

b/ EEF A i B A
e IS (C) | EBE(%) | iR (C) | WA (%)
10cn 11.92 89| 15.76 99
25em 11.44 92|  16.04 100
50cn 11.48 93| 14.39 9%
100cn 10.92 95| 18.37 97
Alem 10.63 95| 12.20 84
) 10.90 84| 13.13 96
W73% b/ 0 BrOHBIRESOMIE - MIAHE RS
SERR
TR AF—

il " a3/ oD i
Syt 1.21 1.23x10%
[ 1.21 1.23%10%
[T 1.2 7.11X10"
BaM1 1.15 2.89% 10"
By 1.15 3.19x10"
WA b A 1.18 5.82%10"
FA0E L AAEE 1.18 7.11%10%
M 1.19 9.59x 10"
il 1.21 1.06%10"
FOER I 117 5.27X10%%
FOEK T 1.17 5.27X10"

WK A ¥— ek



el B/k-EHA - BEUHEBEEDERER QS

s | B | wme | B e | B0 s | BE ) e | KN AR peem
7| 476 [BLIOG! IV 73 18000
7 | 477 [BLIOM] IV 77 26000
ZA| 475 [BLI0O6] Vb | 7 104000
% | 483 [BLE[ 11| 7 23000
2] 480 [BL10G7] IV | PE; 17000

[ 8% | 484 [BLLGT| 1 | 7 13000

[ R |48 [BLioor| 0 | 7 16000
7| 487 [BLIOGT] 1V | 7 o 23000
o | 488 [BLINT | 7 R 3000
/7 [ 489 [ BLIOT, 7 I T6000
J | 452 |BLLOGS 7 I 16000
U | 485 |BLIOGG) 7 15000
74| 481 |BL10MS[ IV | z v B 16000
3 | 479 |BLI0IO VL I 5 16000
4| 478 [BLIOIZ 7 N L7000
7 | 490 [BLOOWT Pl I 13000
7 | 493 |BL203L 7 12000
73k | 494 |BL2036| IV | 7 1077 K E 22000
7% [ 492 [BL2037| IV | 74 | 437 |BLAOZT| Vi | WADATOGL | 6.87 | 8,87 | L1000
75 | 491 [BLa037| I | 7 | 448 |BLAOTE] | 02| 18000

| R | 485 [BL2037 74 | 433 |BLAOS1] 3 19000

|3 74| 497 |BLo05| V| PEIRE] 0811\ T2000

[ 406 [BLaoas| V| 74| 450 |BLAGS| ¥ 24000 |

[ 4501 [BLIST V| A | 462 |BL408T] 16000

[ 7 | ss8 [BLooas| 1T | z I 1700

[ % 7 | 500 [BL2048| IV | OMEGURAL { 7.50 17000 7 I 14000

| W74 | 504 |BL2052, [ OMEGURA{ | 8.04 15000 EEE 1 34000

| B/ | so7 |BLzosz 7.23 21000 X I 17000

[ | so2 [BL20g3[ | %7 W 22000

IR/ | 503 V] 13000 EE I 18000
PEIN V| WAD, 16000 E 0z | 13000

P2 V| MUGIKUSA 00 |7 Iy 16000

[ V| WADATOG? | 4. ow | [ [ 15000_|
7 V| WADATOG | 7. 4000 LE ) 13000
7 V| WADATOGE | 8. 19900 EZEIRT I 15000
7 [ WADATGGZ | 7. L E.PEINT] [ 19000
7 " | HOSHIGAD | 8. 28000 EPZIET) s 17000

[R7%] 17| IV_| HOSHIGAD | 8. 29000 EREIR] I 18000

[k | 18] Il | WADATOGZ | 5. 5000 EZEIRTS I 13000
VES BL3018| [V _| HOSRIGAD | 7. 21000 B3R 14000

[ 7T/ | 398 [BL3018] v | EOSHIGAD | 7.48 23000 EZI K] I 12000

[ WA a9 TV_|_KOSHIGAD | 6.89 19000 7 | 470 [BLAGRT] V 1

EPEINT] 0| IV_| TSUMETAY | 23.77 210000 /| 472 |BLAGST] ¥ 15000
7| 420 [BL300| IV_| SHINWADI | 5.89 10000 | [E/ 473 [BLA0#7[ N 19000

[ | 406 (B TV_| OMECURAL | 6.69 | T.6¢ [ 974 | 452 |BL403E] \ 20000

[F74 | 399 [BL3ie1| V| HOSHIGAD | 7.8 |5.37] 25000 [ K74 | 453 | BL4038] N 20000
7 | 397 |BL3WG1] V| HOSHIGAD | 7.0 |5.37] 20000 57 | 455 | BL4038] 1
7 | 400 1]V | WADATOG2 | 6.86 | 8,87 85 [ A 2000
74 | 423 [BL3WI| V| OMEGURA | 6.26™ [ 371 16000
7 BL3023| V| HOSHIGAD | 7.4 373 700
A 416 [BL32A| V| H .66 373 E 10000
74| 401 |BL3024| V| HOSHIGAD | .20 Eif] Iy

- ZEINT V| RA | 6.2 375 15600

[ /7 | 407 [BL3026| V| HOSHIGAD | 7.62 [ 376 12000

LEES BL3027| _IT_| HOSHIGAD | 5.08 A | 21000

[ 77 | 08 [BL3028[ Va | HOSHIG A2 \ | 378 20000

[ W75 | 404 [BL3028| IV | HOSHIGAD | B, A | 379 14800

LEEIEN /a_ | HOSHIGAD | 10. \ [ 380 | BL: 3000

[ ®74 415 [BL303I[ Vi | HOSHIGAD | 7. NE 25000
74 BL30SI[ I | WADATOGE NE 22000
77 | 413 |BL30R2| Vb | HOSHIGAD | 300 A | 383 16000

414 [BL3032| Vb | HOSHIGAD 21000 WRA | 381 i 11000

EEEINY] /b | HOSHIGAD 2000 A [ 385 21000

PEIRTTRI 7| HOSHIGAD 22000 LENED 29000

[ R/ | 392 [BLsass| I | WADA ELNED 30000
{7 | 391 |BL30GT| 1| GMEGURAL .64 14000 & 388 HOSHIGAD 31000

| R/ | 417 [BLanoz| IV | SHINWADL AL] 11000 ﬂ: 389 TV_E | HOSHIG () 23000

[ 74 [a27 [BLA0I6| Va | WADATOGE BT | 15000 [FpA [ 300 [ BL: L | HOSHIGAD | 7.86 25000
PES .| WADATOGE 37118000 ]

W75k MEEAHREABEER

—285—



AR AREELH

FEEEL, MiEROME - AL BEL 2, BIBRCEOBRETRL L.

FERFE LB A AR DN TRIED T3 & v —RI L ERA R L L 24, MER TREPINE
Mz S TR E->Twiv, i, BEE TRE2 SERC L VBEEATWARHTHELEL LN
2NT, BRGLREATT# LRl P ATAOESME L, 20, GESYoRERE
CEROuEN FoRvE ZRALTw2 EFHI LNy, SROERNOWRIIAEL RE- T b
. RSOKFHEEET X L TRl THE 2 A GR 0 FAHREIZ.0C £ Ay,

b) fRifEAfndE

EFETHIUL, BEPLHELLRHE 1 A1 Ao 2w TREANER 4T, TRFLNFHENR
BHCBEAELKEETREL. EATI2EHHE L, SERENOLE SHFRFTUr >R TE
fdpode, £IT. WMIENRED LSBT 5 2 AT 2BA TEBREITV.. BT & R 2 25
L. HiEaamiic il bk L THSE S A IR KIS 2 8§ 2 ic Lz,

KB LR HNEEILT A NN — Ea, EY A BBTIEDL Jizk T2,

c) KHIRsE
KAE OREI TSRS 72,

2 BElFAENENBRESENT 4 v a v Ty ZTHER

HA EEA, BRLEBHENNEOZAFNIA. 34, 24, AHUAORD A5 B0
A7 4 vvar b Iy 2ERBIEET 2, ROBMELUT R S,

HHERE 74 v 23> b 7y 7R ROBRRIL, BAMMOMME AT, WE¥OFENLL LCRRED
BN, &, B REE M S T UE, BEEMERLRH LB,

B A LS & b 2 WER S ARy T AT, #ppm~# ppb D7 F > £ &tr, U-23812H
BEABEEIL, 77 APBCHESRRBERT. 74 via ¥ b 7w ZERBERRE, ZOBSHM
B BT CRET R RN L T LA U-235n R R B & FIA L TR e85,

(n m =

T4 wiavt Ty 2ERNERAEEREHCRERBETH S, WEEYE B EBE T,
A (74 v 3> b 7o ZERNEETRY U-238) OWER. BZE el b2oni
FMEL, WEEEEACTERYALT 2, ~REVWMIRRATTE Lo T, WER, TERS ME
T35,

BT, FRAEHAETRT. : BHOU-280ER, U-28508%, SEREOU-2350
PRELA mBEGBREEE (irack/a)
235 A 4 (a)
A=¢- [f] N [fa.] A U-2080) (1 RAKS RSN (2~}
N FHE (atom/or)
o U-2BRUU-2350MF (atom/atom)
EhFhilsTsEFETRT, Res, R U-238RUU-2350HSRERSORE (on)
i u-n.a:lnaﬂ, U-2850 1 RACH BRSO I HAHE
™ track/track’
A= (Al (No-cht-REt- =) | SRt (nmsma/e)
p= (E+a) - (Ny - RS . pao9) v U-25OBA BTN (o)
o . WRRE DM TR~ B R BRI
m=B-& (wrack/neutron)
5+ Ny + ¥ - R ¢ SRR (atom - ¥/track)
1

=0 BN, o™ R RIS (c238/c235)

RO ARBARREELEY U-2080RERTH ). BEOBRESERMERE. APETRE, L



MEE W/K-BEMA - BXUFERRED-LRRE DS

U—-2350BLER, = cRUkibE ML T U—238nBER £ MECTE 23, AMKEREMOETHY .,
AP TR RN OBRE S URGEE S 5 bl 3. W3 XHIEHE (9™/p™) 20 Thdy, #
EEN7T b —g BEEZEATLIETRHRCIY AL XA KD, RIS, 7198 >
b7y ZERBIETIE, HEOBR, BRESURERE L ERENOSREIURBFEONZ L, b
bir LHPSES N FREREM TR T2 5,
OEACsES ¢

ERTERIMRESLCRESNLMTH S, FRELZHRETHHEL L T Age standard
Method, (2)Indirect Zeta Method, (3)Direct Zeta Method &' &, Fik(itHkx &7 7 > HHROE
RERRK DD IE L 5%, L L, ERC 7 7> 8RR EE0I 0D - To 2882 S5
B LIXEMTH S, FEQ2I: U280kt Ayl ( T oy, BEEHIZ>V T, 6.85
1017a—1, 7.031017a—1, 8.42'1017a~12wW i filisch D, AWEEIC L I HHE A2 FERICH30%NR
el B, €2 CHEIRHEBG)ITHRES W FRERE®A L 2.

SEACERILEMEUR, NBS SRM91, NBS SRM962, Corning Glass 1, Corning Glass 2. @ &L &
T, 29.1, 368, 123, 134TH % (Suzuki et al,, 1984).

@ ERE PHASE 1| PHASER [PHASER
WEHCRBEE, 77 F—8d5 5. 0] =
a) 77 b—i g 1
BIcH L TRE LSRRI R Toa ke H2 R ®TE, B 17 ]

RS RRE, BRES RIS R LT, () %1
L& 2T ERERMT AL,

BIOTRRT 754 F—HICT 7 P —S2BALRBORE (ref
Nuclear Tracks in Solids) # %3, ETFORIOMKIL annealing tem- 3 5
peratures T annealing & (23586l OEek TMAIME 27T, THO# 05+
Wi IEE R IC L REFEEOLELLEL, RN TROR 05

Y

v
E_
8
H

BBEOEAI A L TR 2 LR T, my i million year DR TH  da] B |

b 024

PHASE | : BREABRMER. BREFERBEEC L %0 Jop—rrrs
T, BHE 0B EREIMRIRESE K- TORBEZI Y, amecling temperctures (°C for 1h)

PHASE I1 | B REARRBEEI R R b v, RIS 2R BT 7T b
FEEHIRPLTW20T, HHSN2FEARMMRLEI B EH (NI,
PHASE Il : ARESRREEE. SBRIURBPEENE LHETHRLT 20T, WHSNSENRIZN
MRS Ao TH—ENAEZTT. 220, ZZTHHIARERST? F—FKTH B,

UEX D, ML L&Y 7 b BH SRS 7T F—FRTHS LHNT 288, sk
T AT > 70 ARBGEREFES P L T B I &N bbb,
b) #ilkik

BRETHERE LML, BEL YA AOBREALI T 5. ZOMED & A RRSRRMERE O
SEFHL. METFRLBL.

08B HEIEMIR (ref. Nuclear Tracks in Solids) #74. H&NIIEMMAREHZH L TR
RIFEE DL %, HMiT A ZOEERL T d. BIEMSRL HBEIBREO T 4 Lir b REF
FEORLEFRILMET 2. Az, BRESERKIC L, BREIRREDTIY 1 LH20% N3

— 287 —



EAR ARFEESH

CEn T e, BEIUNERRS L TWE D E55h 5
. 5
77 bR REN L, AR, BRESRRNE L o
EEMAEED, AREABRIEELH L  IeE a
SEHCHET A 2 IR LFUETA D, E0kn, HE SO oA
MRS S HWIET B EI RIS RV 5, .
ORBFI
HFcERFED 7 0—F v — b £RT (B109E). l
BURBIG | AR B L B b 5, RS BIR o,
HEERER O —HOF KR . BRI Pita —
BRI, EARIED M BB L X TR WG WERN
ANT IHKEE T DO MTAR TRIGA T MESE N CRFET 2 BT 2, $Ho 0L
%4 LS AKET B,
A RERFT S HBa, REECHS ThMET 3,
BEEEE BRI LT < T o B EniAt, FAT— TR LT s —ARK, 8
. BRESEREFEIMENERME—BE LTANS, SEMI 2R AL, BbT 5 3 THR2ABMNI
Y 5.
B BN B TRUKTIBES F v CEMITET 5. MMITE O E e L E S
B, T I F L F—H00TI000ES BECHET 2. Ko, kML WIIEE TN, 77
F LY F—E3000T2000EE S BRICHET S, Bk, SiFctbFspiz, TLIFBERET
G000EIE BBl 2. BURZL =70k ) IS8 bt o T B0 THINT 5, ISR, Hi0
ELEWES IS, FAHERT 5.
T EARRENG. F0% 3 TIRNT Y ORSEEMTIEN - HETE L, BIT, 48%
DT AKE THEIRREL AT 3, ZORMEET > F> 705, BARRBOMEL= v F2 7%
fHix, BEUE TR, 23°C. 1800, EHE T, 23C, B52MTH A,

10, —

e SR
(MW‘EFNH’)

I HRFED 7 o—Fr—|

—288—



WBHE WA @A - B BRGNS REEA O

7N REROL 7 A R, BREOSERER \
0. BRAIET 5. RIS ROBEES FALELT, | L~
DT eFrena—ZRMeER@IALLVE G0 AT L
B, BRLEGHEET, ZOB (L7 %) ORBEBEE A
WOBE, Ar—TFRERNT, TLrF— bl |&
b, M
W B v 7 A oA, ML > 406, #ERv X
106 (AU THE, TROBA, ML X100
., WAL > X100 (BOWFI000M) THIR, SRR == o
DEEHYT B, WEL UK L BOBRBRT, B oroe

REFEI &R B, MWI0E  HEdS
@ W R
SBT6F TR L OB 7 R OB MM IR T,

BEEH WA | RS | MR A (a) CrU] AA (R2%) 5

RB/A& [ MKNOI70 | BL10G® il 14200 4800

R /% | MEN0319 | BL1068 w 35800 13800

K/4& |MKNISI3 | BLiM w = = BETEE

Rk | MKNISE |BLAMA] 1 13100 4200

Rk | MKN2 | BLiL v 29500 8900

R/x |MKNG#S | BLWTT, Vb 22900 7700

E/A& |MEN0RS[BLME| Vb 47500 18200

B/& |[MKNIOS |BLaw2| Va 645000 161200

Rk | MKN20SO | BLUGt| VD 19100 7900|

L MNAOTSS | BLI3 m 4900 2800|

FHEA_ | MNAGT | BL13 | IVL 17400 6700

FEA | MNAKGH | BLUY F 24200 9300
BRNFEB | MSKNOL| BL3 m = = BT
WOEFED | MSKIs08 | BL3 m 16000 6500

MIGE MBI OB 2 BRI O ERIERR
B % &
FEFEHRBLMIEZIT) BEIH 3 LBLNTWE, TITHE, Mld b RIS hr BlE %A
VT, MEBRY RO T3, O RBER TR L e ATERRE S0 FT. 4%, ZOMIEH
L0 IERY b 0T B0ESH 5.

3 EROMER - s L UTIHO SO E

IOMTHATWEERR., 74 viax b 7y 78R BRGKNEERO 2HATH S, ShbD
ERERFRT B L E0REEE, BLoAEE S Lo TRLALER, LR C- e BT 2
L AOEFFALYTIRT.

) Z4varbsy28R

HERHPBAETHEHE, AREARF 7 Z7RBATEBWTBETLAEETRE, FFv 7
DEMARE > T TS S5, 72 (REAEIT) O b7 7 OREED R 2 OLYER, &
CREKRICETT S LEbATV A,

2R~ L Gic, MEECRBEE: 7T F—EREH 5, BERRF 7 791 T-EEOHRE
(R) Db ZOMPIZIEL L WEWEMEET, MEFRERNT S, —H, 77 P —FRET

— 289 —



WAK ARBEESH

3, ARBARE 7o 7ML BRESE 7 o 7HEAENEy PO LTIAL, ARBSEE T
o 7 EEL IR RS E MO T T P —ERCRL TW30 T, TOBATH L L ERLHITE
Rick s,

HFEEERH T 4 v va >y P Ty FHEBART 384, ARGEIR 7y FEESEFL (E T LalE
#IEEOBRAOBETH D, MBEBLTALLHARBARE Ty 7EEXET LTS F—148%
BT L HEREATHE - TRV, Ld-T, FEREHGEATE 2MERREELCBLAL S
ik,

LirL%dth, BHEETIALN T AHTENRE BT 200, BEEHORM L BEES P TH 2,
PP TR 3 » ARERNROWH £47 5 BEY D 5, $HOT—F 12 ZORRERWT 52
Liziikiv, —h, OMBEOMBAZET TwELH. HOCOZTTE{, HO (+) tiITwao
TERBSFL (B LT T, BHERRTR T » 7RBN7% . QOOWEE Rz TARIC
AT BANERROME L LR T, S~ RRGREDC AR R ER I AL W2 b, BEDD
D2ONHFEDP LMERIELZTLBERLWEWIERLD S,

2 RREAMBFER

EpREy T G o LT B A 2 RO B Gl S 3. B AFE ECRIEE O IR
ARER. Mlliz®  nBRERRBFHLHKE (RATATTANVAY), A=A INT-22—P—F
P ARATFATF—ARLFYTy =4 )« RYRSTY) TH), wiFnb#iE2 ~ 3 FELMRIC
LTv 3, B{EE iz ki,

O EATHE CHRAHIBE) - HAIEEE NS,

CEENSEE. BHE, S 2~ 3FEHE TT. HREREHE»RE 5, Z0FERERICE, B¥okin
BT AP T $ 1L, ERNE S NI E  H L (HLWERE S B,

@FHEHR 1 M MEAHIRRE T, KREZRET 5.

SEHOBEHL, A XHUNS CIREKHERIIEETTE. ofaici, REeRMEofREARR
BOEREZERT 207, EREENTRKECE2ORE Lo (A—ERN) (LSRR 7R
s TR b SN2 AMMEDBAHNTHES 4R 5.

QREAEAHE AL T 5,

b 0 I MEEACHBREHE (BUHE2) M5, S5, Bl B - bl - 7o 2
EDTN—THERERAT 254, SRIIWMITRL T 2HHHM L 20,

DEEEH R £4T 5

BEF T &I T ICEBRIGNE X 23 R OIS, Suzuki (1973) OBBHERIEIC R2 AT 2 AMLE
KA moAfiEmg (Bi) - HMEENE, RAKMKROMMEEME LMIE L 2R HHL 2.
i, HNUE i RE X IHEORE - STSRR. EFOBRIC BT OHE L AERL. '’ A
FEEAVREE: L0.51TH - L. ORMEKMMEES & AR EMIERZ F v ol 2 osE o2l
BAABERESAREN L L URLE,

(3) C—14ft
@ BP.I219504F 25 T5, S80F O MUl & v T B,

@ AD/BCIL L ) RS, T30 L A, BECRELTW3,
@ad/beit@ FRERIC L > THIELLZ LT, WECRRL Tw3, EBENCERSALHERY

i, M 1HERE T (FRECORR).

D1 FFELEL PV TREELER, C-13RERAMKRL (£ 704, g RIEESAT

— 200 —



WM Wk EEA - HEWIEBRES ERREOSAT

RELNTV), BEOFRFC L ZHESrIEIN TV, 47 L L ERYCEMI T2 bl

Th%w,

FRRE TR, WENHEOBER L BERLMEL. BOOMEEEY By TEREHET .

C-14F B hnRAOMBEL, WEEBHMC-14 (74 v a> |} Fv 73T U-238) 8%
LTELEN-14 (AZR: 71 »2a> t 7 7HETRABEIB L7 » 2) #— B BRI
T SER THHTER TH 2 0 BRI TE LY, TLLLRAERFBETE L2 2 THE, 7—
¥ (FR%E &) 1012, WE (accuracy) XHEEE (precision) '3 &, C—L44FARIEHIEE 12 85 v 2
BEMES . 74 via >y b Ty 2 RREREE S AR L B S LA TE B,

(RE1) SRS L O E b - R EROEH RIESINOERE7— 28 (CD-ROM) &8 2,

PEIR

Ambiru, M., Enomoto, Y., Kumagai, M., Ohtake, N., and Suzuki, M., 1899 : Analytica! Data of Nagano Geologic Obsidians by
INAA. IAERU-9902, pp.1-32

Fleischer, R. L., Price, P. B, Walker, R. M., 1975 : Fission Track Dating (with ications to G Y, hysics and
Archaeology). Nuclear Tracks in Solids, Chicago University Press, pp.153-211

Suzuki, M, 1973 | Chronology of prehistoric human activity in Kanto, Japan Part- [, ].Fac.Sci., Univ. Tokyo, Sec. V (Anthropol-
ogy), VoLIV, pp241-318

Suzuki, M., Fukuoka, F., Shirao, M., Kasuya, M., and Tomura, K., Basic Dada for Direct D ination of

Fission Track Zeta Constants for NBS SRM361, 962, Corning Glass 1 and 2 Using Fish Canyon Tuff Age

Standard Zircon.St.Paul’s Review of Science, Vol4, No.5, ppl41-156

-2 —



MOE AURLWE

BSE RARCRE

B1E B AR TR SROBE

1 H1HEOFERECOWT

(1) BLI00I~1011(=#13 37 1 7HEH L MEHBXRBONHMER

$1MEnT ey 7, BLINI~10113GFHROMBIcEENL 7oy 7HTH). £Hot 4 7E
RIS - R - EET S LR, SHEORBOXERBI OV TEREL TAS.

SHAARSBEZ BLI007 T, T4 7G40, MERARBI0L, B#I120, SRSt L
fo, BHIMCALE, F4 7TRESIFESEELEISA, ARG 6 A BRI LA EERLHS
B, FOTMIA, BRI BT 7 8, BRRUG 3 M. REREFE 2 M MEBIREREEILEL B
WE & A4 7R RIS EREE 45 b BERREIWERDF A 7RARZIVES
5, RIBEWOF 4 7 BHS L WEHRASRNEY & HE T 5. RCTWAHEH5 &, RS
7oy 70l AHICMENICH 3. ZALDRKL b, BLIOTOAREE. RIERRRILIERD
+4 7HAS BRENOT A 7THAR, BRENORLERERO SR rnb L HI b0,

BL1008I L3 HENN I b, RAAMNAF { 7THRARFERL LS 70y 7 Thd. EHIC,

BLI010/E BERE OB RSB ER L L 2ARRTH S, L5 LidFlic BLINYR FUERDEH
FRVEERNTOH A 7EABHERE L BTIHRIETH S,

ko z Ed b, FRBECRENL 70y ZRATO 4 2ORBHCHTLRS,

D FREETEVEROF{ 7HEREENT. 7oy 71 BLWOTO—8TH 5. +4 7RAHIIN
B EACLENABBOARIHIROT 2 bk, #EEHA FRV LT 7RERS
HEL T2, M BARIH D,

@ REBEROHHERCEESNLOF A 7HERGHEET, 7o v 7 BL1009, f7 £ EMcAT
KO F 4 THEETH 5O SPEFOARRR .

@ BREROFA{ TRESARET. 7oy 712 BLIW07O—# L, BLI00S, MEEEMTA4R
T, B AL ST E N T B ed, RBUS L VITHIRIES Zuv. B8 LI THE,

@ WSO MRS R E B R T, BLI07TO—# 2 BLIOI0OTH 5, B# I L5 T
»3.

2 F2HEORBRIZOWT

(1) AT BELTOEHN

BL207T1~2077id ST E . PRESRLHNC L SEFREMUAL L7 ey Z7RTR/ R I BREL
R bR LS. R4 TRERVRABAESENHEL T 7oy 2 0 A BN, ThLIHRD
WO L OFREA- LD EHZ bRD,

(2) WESERLHMEROSMEAMERR

BAOESE SN T oy 7 LTS 5, Beid, 3B RSO HRNETO L Ob Svaic

—292 —



|1 W AENHEERTFORE

B, B2 MAORBC R L) EFOLOHFELD, HEDEWIZ LT, TRTHERTHDL LV
ZETRAW, HBEESMTE 7w v 2 BL20199 9 /1, BL2025% 9 &, BL20369 6 2, BL2045013
ARIVE~VaBeshihtBir e +2HBRMELTELR b0 E 5, BL2MSR i3 MG n L 3
VRl Lhd 5, ok, ERARREIN - Va aSRo Tty (, RIMESEHNLN - VRS
LEMBEZ Lirb X DUNREGE Y )T A IREYE L THS.

(3) HWEMLME LS EHROMER

BL3037I: e RESEN A

BL2044i3 b seiEaeimss & + 4 7RaES

BL2045i2 b iz ikmes » Wicit 1 7 AR L SAS

BL20461X Wil DA R TEARAR & SR M L+ 4 7 AR

BL204812 A SRR B0 BRI X A% L ZHNTH( 7S

FREOBSEFEICEEL DICHESME T A 20480BBIXAH DB, HEL @D b, idEES
HENEHTH D,

) BEASHTSIOu2

BL2055~ 20631 i B RFE L FHMET 57 oy 7HLERFENEREL TLLTWE,
BL2055~ 20830 iz b iSERmati b 3. 277 L. BL20SSH LR IR (385) 2, ML,
VaBiitTh% 6 ( BSaB L85 T/ 2 L v, 1o 3 Sid A4 o3 Easms k2
{RT A HASEOREREEE T, WAELBRES L ARSOREEFRERCEL TS, BH
HRETEZLHERLOT v, SnLHEMEEL L REABMCBMT A NEREERIL TS
FHak<, BBRELOL ) WAMBABN L BN LRL L LERREO LS, BTy
7R VAEREO LM TLIE S (VEBEHREE VLI »), NRRNEHRERBTHIL
. IVIRE Lz sfnnids 3,

3 EIHEOEHEIIONT

(1) WIWELSEIITRvsDIN—ELY

BIMANT Oy 7k, MEHOBNIZE 7o v 2O FEFHEEL b, 520 A—FcHtsz E
HTED, ENLERPLENFAIN—T1~5EL T, TOBMEATADZ LI2T 5,

Zn—71 :BL300L. 8070y 7 TRAMIZRTEET, 1 ~MFRE>) Thdr, BIESE,
BA (NEAORHBEIETFH) st TwaZ rd b, AT BKUNOESETH 5 TR
WwEnilj,

Zn—72 ! BL3002~3008, Z—7 1 E#T, BFEetBiicii®+ 5. BL300T - 30087 &
BVEAtkE of, BHMERTE, —MNLoF 1 7 BER, SHER BUEBIALND, T
12 BL3002T3 5 A4 < THMERCE DM L v G E B¢ Lo 7o 5 7 TREE - BIKRAROBE M A
ST B, FN—THNTO 2 2 HEREMEREEEL T2, BEOZ b, ZOSA—728 1 LR
B, AT BRUNOGRETHE V255,

Fh—73 I BL3009-3010, +4 7, WHAYsHEL T2, BEBLSHT, BT 56 (Ml
OB RBCREL TYE DL BB,

ZN—74 I BL3011~3032, HEBEREVEFrEREZ2 700 70ERTE 70y 7BTH 2,
AT BRLUNMOGUBEMZBEFICALNSE, WHOIRR 7o 7HEELLNE, 20k, ToLBLY
WMLTABZERT S,

— 293 —



WOW GUREEE

ZNn~—75 : BL3033~3038, #EAHCABARIHEL TwE—HT, EE0oMBEGSLERONH
thabi, BEOFHLIIBRLEL TRV TH S,

(1) EIAOMRT O I8

ZOERT BRI AR ORE TREO T 0 v 2 ICEEICU N G T L Tk i B
KMFENL ., ENTOES NS HEOrRFATH S, RREETHZ LA TFATEL. 2207
Ty 7id, ASLARYLOLOTREV. W 2bOlldls, BrnToy 7, 7oy ZMEELOMN
FERMTAI L), MRT o IHOMBREERZ TAlzwy,

MR VEASERTH S s izkic bk, w{opfLE 7 ey 24t 5, BLI0LL -
3013 + 3015 - 3016m 4 7o 2 FVEHAAOEEEAL (W - VEOBSEN G 0, L2, &8E
BT OB B0 ERROBRERT VAL ). EO—HTTIRT090 L 5 & i Lo+
4 THERELLALNEI bt b, BERNOABEFFET S LARFIRYTHE ).

ST | W ST 2w 213 BL3020 23081 T & Hi2100048 % B2 5. K\ TE a3 BLI02S
£3032T BL33L#T 270w 7 Th ., AHOWRETH, EROBEAESEVT 0 7 LROZ
Ll WA VA, %4 TL BLIIOERERE . & 6121 BL3024 b BE RO MR TR
WRETELd o, FRICHWERES L, 12 BLI019 - 3025 - 3029% X AT RIS,

B AT 0y ZORBOMREERRIR Y I THE I b, FA TGS - AEARE SEMELET
oy 7it, BLIOZBTAHET2ATh- 7, KT, BL3021A144, BL3023 - 3025 - 3031 - 30324112403
DOt i A7, BI3028 - 3021 - 3023 - 30257 2 » ZHONMICH 2 5, BR7 0 v 2 BOTPEOMRE
Ml CARRER 7oy 7B FORMIE AP R T oy 7BIEFTTELATALE, P07
o PRI H A TGS  ABERS SV E v L b, —H, BB BL3020I 6 AXRP TS, =
NRAREORREN 7o v 7HCH RS,

HEL#d 4 7RGE - SEOSOEENSRL. LT 2c#hans, 4 7EGHEIE, »wbd
B [~ i+ 4 78] S ERE ¥, SR FLITE2 ERMIC BT 2 L0 LT E ] 2
LADLEHALNDY, WEDHH S, ZhLOBIcadbLWERERET S 7o v 2nbb o L
ELEALTEERY, BLA2WTH S, 207y 20+ 4 7HES  ANE S M%EN T F g
AL, BTy 7BROERE L ZEENTTEAETHEZ ErbTIUIRETH D,

FRERIHRM RO & LT M5 2 &%, H3HaL TRIZERETH D, I
BHENOEHL ENL YA Tw M EENS.

EEHER | BRE FEESERWEFEREEHTHY) . £ 0w ZE8HTH, —HFr—t  HE
A - WREROEE, BL20E PLSHT 3 L v IR b abNE,

BWHORHNSHO L TE, MRy EHOSHIL, BREFI 7o v 2B LPRT 0y 2B L TH
BEANTWELIIZALS, MolEl, BHTRAENE>E) Liw,

LE. w{opnETEIBEORR T oy 2HEME L TALY, EMABRFORR 7 v 7L
H, pL)RIBEERL TV AOTRAV S 2, OGS H, BE, F4 7BARPEEASEOE
AR, FHEEBOGW, BEAEMY Y, HAMKBEREY S > 7LTH 0L T, BIMMET
TEAFLTF 4 —HH D, BHRy SHERRLOSTH» TR 7 0 » 2 B0FEZITIIMEVE Y ETH
A3, cOERNERALERFIL), ST T A —HFTERERFL LN AWEL I, Lzt
T, HIEKBRBOMGE 70w 78 L GHMHCFHF L5461, OB I RAOTK 7 o v 7 B2 RN
BAREEMTEL 3o, SHSLEBRAICKHRL Tay,

—204—



MO H/AREHC BT TR

H2E PN ARG ASROMRN

1) WMBHAEEVATA 7HERENN

SEOMETHIZHEE SN 2EREC, MRME LAV 7BEBOERMN b3, WP NEEE
LORMERN oMb S ERENE EZATho T, ARHONREZEHTEH,

FfelET ey 21k, BLI0:12:15:1TThoR, 7oy 7oMLi:, IE~VEI TAy, %
HIRNRTH- 2, WEERREWE S TEEH LT3, BRI REEHET, -4 7HES LS
#{, M HRRERY 1A, BRF2AMI (LVTHE.

FA THAEROEM & % LREHIT R, SROHN EBEOH K LWL AT 3 2, KWK
ROEIWMERT L0 RHLNEY, GHEBRETS &, BFAKEO LI, fE & ARm s EES
NTELT. T & ERT OB AT IR AT NS, + 4 7RERORSEN T MW
it L oafh v, ORI EES & MI & KT R MO MBS -,

FEHBCHELT A ERRE LT, BhLNENEN T, RRIREORE L2 L BRSO G R
HEFLNE. MERG. G, MARERE Lol a0, 4 TREBEERL I LU LS
DAZ v, MIRFENERMEE & - THRELREESRITV RV,

| /AGRES 1 94 BLIOOTCL ML AE E Lot 7THEREBRIRH SN T2, MERi
HIVIE &, WAL D LML, & BRI T, WEONEE SR L, BHOEGS
#ETE 3, ARBEASIMM TR A - 2T EERLTW A0S Litk,

(2) MEGRSIEHEBRABESER

BR AR TIZ, WiRODERN; { 7HERORROII . HENLERE: LT, ARLNO)
EHRARMBE R DS, SOEB W TLRNE L EHTE(,

4t 7oy 7, BLU - UTh-7, 7oy oMl IF~VEE Th24, EiE
~IVEic 2 T Th-F. BENEF A 7REBERREBET 2 70y 7 Tha. HERME 2ol
EBRABERHOLL, PRRVEILFITHET AL ) THE, BEOEFREH LT 5, HHEHR
RS L R AMBIRRNICHS . BRRRLEREETH . 26 CABRERIE- T3,

WABEMBOFRIL B THED L RENENED L0 Th b, WSRO I B % R
BE. Kot 7TRARLER, TEERED L/ HRECAL0E, MERZR2 T, BERRIER
B, FEH RSO RAENO GRS ROEE Lo w2 kS,

WI3E H/AEBICETBASEXE

1 /& | BHEXL

i - O - A 7RG BERC L - TRETU s h BRI TH D, WEELEIVES
AHPTHVbERLETEY,. Valor i@k abotd ), HHMCEISASTERER 5D
3. F4 7HBARE, BENMTOT 7REIEL LR, w03 [y 7HES] MENTH
&, BREEELFAMML T L0 FETH 24 —HIEODR LNTISEBMLBREmL Ty
ZLobds, HHRARESBICMET - XE~-VIE: CORRLIEEA T LBbNEY,
EOMARSROMEE Lz, SREHLLELTELALNET 0y ZRUTOEED TH S,

5 132 Tix, BL1005 - 1006 - 1012,

—285—



WM BB

2 M ALTI2, BL2011 - 2027 - 2030 - 2071~2077 - 2080 - 2083 - 2084,

% 3 s T3, BL3001~BL3032.

B 4 M T3, BLA00Z - 4003 « 4008 - 4010 * 4011 + 4016~4019 + 4024 * 4027~ 4032 - 4035 - 4037~ 4039
4043 + 4047 - 4048 - 4051 - 4057 - 4063 ~4070 - 4074~4082 - 4093~4096 - 4098,

BIMELBAREDT 0y Z ¢SS, 83 HH T 4 7 HEHEIEAE T, B 45
MIDF A 7HEBHEETHS L v ) BYALND, BN LB 4 BAOTHH L vy,

(2) m/XRIAEHEXE

FA AR ERL GHIEHRLETH L. BB LR /Al aSsbicggETaineBbn
L. HERGLIRIV - Va b Bv, 20, ZORBULCEARTEFOESI—HEI LI THE, &
BABRXILELTELL NG 7Oy JRUTOLEN THS.

5 13sL T3, BL1003 - 1004 - 1007 - 1009 + 1013,

9 2 Me 5 Cld, BL200Z - 2005 - 2006 - 2015~2017 - 2019 - 2020 - 2022~2025 - 2029 - 2036 - 2051 - 2053 -
2054 - 2064 - 2092~2095 - 2098,

o5 4 #i T3, BL4012 - 4014 + 4015 « 4020 - 4021 * 4033 - 4034 + 4036 - 4040~ 4042 - 4049 - 4050 - 4056 *
4086 - 4099,

by, BN - MU, GE#MNE. S biRAMMAICALLS T 7 EARLALERE LD
DRI S . 4tk BHTRTEMAEBCEE ST I LENH L LEDNS,

() W/ARNaBB/BXE

IR & b ORI EIRARE A A T 2 IR RIRE EAETIR L R £ b DRI
R E T, HEEMEV a s bIEE TAL A0 HENRG., XETIAERLLTE, F47
Eak. abak ERT s WERRRSHEMOREXbEFZ bhb. SBERTRELT
LHILbNE TRy Z7RUTOLEN) THS,

%5 1 #is Tid, BLI1011.

5 2 M2 Ti2, BL2037~2048 - 2086 + 2089,

5 4 e T2, BLA4023 - 4052 + 4053 « 4089 - 4090,

@) E/ANbEEXE

HMEBEERE LERE TS 0% BEBRARRS % (., 74 7BaB B 2ERXETH
5, kzBREFCHEITAERLLETL LS, WEBRRER MEEECHH £ Al 2 L HENEE L
DT, HERIERIRM RT3 ERL L Bbns, HEFULLI~IVETH 3,

851 3Tl BL1007 - 1008,

280 Ti2, BL2001 - 2018 - 2021 - 2049 - 2050 - 2055~2063,

(5) W/&N cEEXE

FFARSEOEERRREIHROERLETH 5, WEREIE, BHEME TR, F4 7BERE
tAEALNT V. REMOBEERREERLEHL L0 5, B 1A BLI08L1010TA L L
7.

— 206 —



WA EEANRC BT ERL

4 PERARERC BT 2 REXL

(1) &M | 58k

WL VR EkoR R TH S, 4 7RI Ty 2, HISR. B5, REARL
Y- Twad, AHbodiEizb Nid-20 L Lawv, BLI8-21-23: 30070y 7¥RBEL
o

AR EESWEWEI PR ) S, WE - BKEROTERLBEBSCHAL T L2,

2) BEMN a BEXE

BHEENEEH: LS THERTT LA EHBLETH S, OO IMUERERORGIIAL LD
HEGH, BRTDEOERICIZ T T 1 —2h 5, BL22D 1 4 FiNATHRZI N Th a4, »
T )R TH - el BEBLLE LT D AT,

3) =AEI b EHEXE

FATEEREERLTAERETH R, T4 7TRAEEOKRE., #ELL (it VORE
FEEHE LT, TELERACET, WSt CRC AN EEL, 5 —EitEmE0
DAHFHEET LLEMzPPREN LA TH L, WLEBURIVEFEZRTH S, BL 1 ~ 4 HLBHEL
(M5 -

4) HEEN a BH#EXIE

B2 THRE LA, BMEMAEREEARS LR T 2ARLLTHS. BLI1-13-14-19-25
DRSS BT 5.

(5} EEI b EHXIE

B2 EH)TRET L, MEHA EHVE T TBEREERL T ARSI THS. BL5~10-12-
15+ 16 < 17T 4B s xitic BT 3,

(8 =M c BN

MMM R HFROEHLTH 5, MEPEITIE, BHE T, 1 7BEBIT
EAZALIVE, BRloRERRRBAHRLEEFL 605, B/ KM cAHRLbIEMIEENS,
BL20 - 24 S a S ibic T 5.

— 97—



SR BAram

R 2)

(

mINE ®/AkIEsXi

208 —



AAN PR AR B s R

T s T,

2 ‘.“\.\.mu...

BI2E E/oARTERLE BR1:2)



A5E pRoM

R/ADbEAXE 188 S R/XMoBHEXE 1A
BUSE W/ANGEXG (BR1: 2)

— 300 —



i ERARNCBTIESYLL

WILE FEARBOTESCL (BWR1:2)

—301—



mew M L]

CHR- S A

A i E R B B 2 12 BT PR O BRI TR 5 SEEES & 3 p bR Vb, BRMO
Hifl & Fio AT TORMREE# B R, DRESENRLENT 28R L), BTTE0ME
29 » BT S 11, $70,0004000 5 & EBELRM 2 Az, W/ KRBT OB TLRAROBETH
0, BEEEREELL, 0000, WA LB OB, FHA34,287H, B11,3250 T, Bl mL
frO—EOBEE TR S BEEROSHE (B L b bA Al A BORBRITN558Kke. B2
#dtThot, EBOHEMOLE E2EHICRL BT LA LS. UT. B/ K - BHEARBOBE
HRFEHL, FHREFOZEHE LI,

W AGRER T, 14830l - DAL - 1 a H#0zk - N b Aadl - W e b ba 5 DDhE R
TibbtE b2 bRz, 1ESLERVIR~VaBcr TasBe b, AR L BN ORI
T oaBTitT. AT BRUNMOEMIEE SNE, S HPEic B S k5. FRA8IR3E, %
AEFGE LB LNLEEIROAHELE (EERERE TN LEH, BAFS(, 22T}
BRP LT L), BPREAHROMIHIZHERBEKCACETH ), BAIISEO—BOMRERE T
L BV, TALOMYNBZRBETNEZIETH S, HIMATELZ LNLRRT 0w 7BEE,
HAHBERFOF L 5, S(OATRI B MM E L, £, BAHMACBRTE 79y 7
i, SEMOL oS BRT 0w ZBEBRL 2 WE S THS, WNIBEEEREADEERES
SR EFURMERT EHZ LR, AREC,

WHEHTIbR. 74 7BA8FRET 2EHUTH 5, Fbks. BN - Mkl E#my. 25
ICAMBFIC AL A 7HABCEBL 2, 3ET3UWRET T 7ROl E .

A G, eSS L HRE ToEHLTH 45 I a TR RMBRENME L,
M b AL AESE R MR YA MR E, [ c (b il ERBREBRE RN EF HOMHLIRT L
DEH LI, FRETIERD E ) bbb id - RIERBALOBEL M - TE 2,

PlEok iz, B/AREMIBMIEARHNE LB LT, 88 DBRLIFEENLZ Litbir D),
Z OB FARSE O T L PENLUEE SO Tt ELbRL ). .

T AR/ ACEERC Uy, BRscibofRite R s bichE vy, BRRoGE B
kRS0 Rt BB 2RSS MET 2 ANRDERLLE L, MRBOIE L L2 bl
tnz ki,

TS EES LREBWEL S » ., TLTERFEN L FLE,. AT IEORAIRNL. BRE
BRBOLch - T, FRERTORME ToE H BTz Lk L Thvwizy, BREEI
DIRRERESBELIZRE > T LD EFILAE, AEHFFO—RW L LERNTH S,

—302—



BEF & L

BIM, $HIR

HOAR 1906 [HRMOEVTEL L EORE] [T— > 78] 35

FHEA 1988 [HREBBRESRN> L+ 4 7RERLSS 0BT - M. 0 #M0T S UAENORIE] [fEkdt Emel
L84

TR 1990 [ECBRHAANSIEEM - R LB LT | [OFHBEME2 R LRS- 548 - die] gm
EREE 1997 [IRASEMHEORE 123 - & RE] 100

FTHEdE 1997 [GRFROWL LML I F] [ L EREE9 SR LA @M

KHEER 1980 [ENFMOER] [HESHROLIE (SRS 5 ¢ - T) EROLATERRS

MR 1995 [IDEBRREEHRORR &I oMM | [H5%2 +—Fn] No.385

AEBE 1971 (SR DWT] %k No.1s

AT 1983 [SRAHR] [FHNSE] Bie

AN 1963 [ AR [RAGLS 1

AdEE 1982 [HFSRIEE] [RIHLE THRRE &180) B (k- 2m)

W 1996 (R £ BAOKBIOWIR] [T—s5 242 35

EREZ 1088 [SREESIFRETE) [ 5E8E) BTI8%39

EBRL 1992 [HABEERLoE & Eb] A

ERRE 1978 [MEOERICHT B4 7HLGRAMOTE] [ME)IHE] £35

EEEY 1990 [OLHRROUE - R0 LT -] [HEEmE] 75-3

HHGEA - BREA 1971 MERRRGRENC £17 3 0F8bnin] (Ha25] 4-4

SRR 1990 [MEBHHOEH L EHM0ER ) [FE¥S v —F ) No.385

T 1956 [IPEM BEE—F 4 7RH J % No.2
WOMEEL 1983 [FHRiE2wT] [#IFE] BISH

FRES, REE 1953 [4LE, HRMERROBEELL] [FE2HE] 39-2

FOREAr, H—M, REE TAl FEHRDAMIRRETHRERERS | RETEAERS

Wl 190 [E8FEk] Rt

& O 1995 [BRMENEN: 517 R LN NORERH] METWRE(bet £ 7 — 8] 4

WA 1995 [FPRMEMELFE| [HEEY »—F ] No.2ss

& MM 199% [EEHBRABOGSEX-SERGEORN -] [EHREBELLM e 7—EEl 5

@ HEE 1998 [9SEEEC(E: AREE] M10MEFRIAASCERRERAREDE

i 194 [ROSNERUEERT S E 0% [SRANHN] ASHAP IS SPMARSS 8 T
BEFE— 1990 [HEMEESWREEMOEH - BEREE WAL LT | [k &50m] 835
PRE— 1983 [EB1 EEE] THooel £78

FHECT. PHEE 199 [RBATL/ CREON 2 XAHE) 86 RPN ELFRIRaR Ry
FHME 1992 TGRID R L 2 BGRERC 51 3 IE SR T8-S v — ) No.32

et 1002 TGRS RWM L BGRERC 51 3 ERLLOXINI] [F5%5 r—F ) No.3l

PHEE 1995 [RE. F8csD 3EREHE20T) ISAY - ANEONE  EOMREFO L LT~] RIABE7 1 —
7 oFHE

PHEY 1996 [ERTL Kl (Rillaa) oMz %6 MENM G LR LR RERE

BHHE 1997 [fBRELL /KRN (Rillis?) oBF-t02] B9 OENREEELLHRTRARELE
FHME 1999 [ERECAAGTIHORE] B11NEFROGSLFLERERERS

FHEd - BRER 1977 DA RERERN

FRL - Nl R 1981 [EHRSXEMNERE ] Do aartnl i 1LBrsES - EATR
TR 1983 [FodDSEEHCowT) TAN - 86 - M%) OREmE) TmbE

WABE 1995 [BDICKBISE BT 3 IR ST L MOER | [HE%Y »—F 1] No.3ss




me® L

R, MO —, EME ST, AR BEE EMEK 1070 [BARARMESRENERE] [RERFEFRE B
85

MR - ARG 1964 T8 RLILRBEFENN

BRI, WA 1961 TAFARIGEE— R L AMEmR - [HRE] 9-3

Wi 1986 [vib® 23Ty R { 7RUBOBMOSE | [IRLGSES] 2

EEMA 1904 [HEAN ] FESORTOMRMT L 2 OFE) [H104MGREE] R AU N P Rems s it
BHOE 1988 [RrHHAONBERERICOVWT-£20] — | [REOHEE] BREEShT«RE

WA - EARK 1062 [N A SMRCRERE] 01 F

BEEL - FAORK 1966 (R [REALEFERERE B2 R

CREM - MAKE 1976 [IEF S BT AR ROBR | (RENES] 815

Wep—8 1975 [REEWFZER) [skk) 58% 3 %

WAES 1987 [MEOKE BBLDIREC 51T 2 BN OMIE] [0 A R TE IR 6 — 0 BT 3 — W4 DR -
R GRE - B HARR] EURETERS

WFEER 1990 [WPEoRt B INE SN -FONES - MARFULE] FUREREAS
WO 1994 [{HENT £ 8 6 ERNT R0 3o L B

At 1996 [MARETAAGN - L/ GRS (EEHaIs) OBE] §8 EREFRNERLILHRLNaREER
KEREWEAS 195 [CHGENERERARTE

SEATEAERS 1987 84 T8 1 R0

RN RE 1996 [HRARGTHA] TRAL

ERBBRLM LY 7— 199 [$8=a—F 7> RE—No.72 - 795 « 796 RE—(1)] HORIR LIS £ 7 —REGERSE
FUMEWERS 1987 [HLRen RGBS - VIR ETE 3 — B DR - W81 GleF - B4 1L HRIF]

WM ERE 1990 [HehbE RGN RMEEREE - WIBAES - HAREERE]

BIRATREEERS 1968 [ERATE]

FREBTERS 1995 W /AR, AmBEE (MAZSRY) BEMERSE

RPTETER S - BREREER 1960 [RFFWARI RN BRI

EMETSNEAS - BGRREREAT 1991 TESFUGNRIGEMETRLRERN T )

WAHEEHERS 1080 [+ RAE LENMNERSE] BElcyRERSHisk

SR AR 7 —7 1987 [SHRE il 1) FRMRMON w1k

FFRMABE S 7 —7 1990 [RESRI 2 Xaidid] L2E ]

BEMASES 7 —7 1994 [SHRAIREET BT 200 £ IBATL) [FRMSiRRRa] N2y
EMALBTLHES 1989 [EABHROER (FRGH) £HC-T)

—304—



HEER

108% |LEILAADEE) Leb) dnEidAnEniio( bt 18RI 2L L
B4 | LARARIGHRR O R ENE RS
WL |(ERERrol KRN - SR ANE
B |5
D) —ZA |EBRERLIL L ) —RERERER
1) —ZH (48
AL LR W cHwE
W [MEREA  ERCERRRE R L 7 —
FricMs | TI87-0007 ESMEMIE260-6  TELO-2H-3891
REEAR | 20073 A3LH
e I a—F ) ik REwK
MR | s |wArd|mees| v - BT w | mERE
199347 H1 A~
¥ & PAs B OB oL L H
orgy [REATE sl
S | | a0 | e 5 41,000
;ﬂ.: 1994F12ZH 9 B
19954 4 3~
19954113081 AR
205834 i %
e
SR 10044 4 A21E ~
gy IR 19944121 9 8
WAk | AT B 63 | s | 1 16,500
ﬂﬁ%ﬁﬁ' 19854 A5H~
1995%10A208
FLRIES, | MUA | R LR Ry R
FA TR - SR -
g ] G gfu**g G799 9) | s - HBTE - | RETRG O AR L AL T
ot - - RIS RER - | AU B OR
= 1%
i
GBI (705 7) [F4TRES - RERRR
MEAREE | 0% | 0T |25 - R - S W - B EERG BB
w0 5




B £ o 7 —RIBMERESE 48

HiERa B R L R RS 15

—{RRATA E01—
W /AR - EHE ARER
IBEBERT
@
® 4T T KR 12 £ 3 A 31 8
Rt B 2 # B & ©@
B % R & W T A £
@B Rk R E R
EBRREBELILHR £ F—

TEL 026-274-38901 FAX 274-3892
BB — BEHERXSH
TEL 026-226-4901 FAX 226-3993







