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8T HARFENMT

H8T  HARZEINT

F1ET BT (2) BN B B B R R
BRI &= 7 AR FE

1 EEFOAE  HH Q) ENIERE TR HTRMA (Je#E40° 497 587, H#% 140° 417 297)

IZFTES %,

2 WEDCEE HHEITIEBOMEMEGRBIVCEBOEREHSNTT S,
3 MIE R GEl Rl MUE S SN BIERANERBORKREE LS LU REM2

(NT(2)Nol : IAAA-71808, NT(2)No2 : IAAA-71809) & [RIAKEE L5 H+ U 7= Bttt

1 & (NT(2)No3 : IAAA-71810), #H2HB/NUEBEF O R E E L 5 H - Uz R 35

(NT(2)No4~6 : IAAA-T1811~71813). 4l BEFBIFOBEFEWERE L7205 i+ U 7= iRALM

15 (NT(2)No25 : IAAA-71814), FIKME L2 6 - U &R T 18 (NT(2)NOo7 :

IAAA-80653), 73 EHHBMOHEE L FENSH T LKA 18 (NT(2)No8 : IAAA-81507).

FHoOMTH S,

4 AL TR

(1) AZX-E>ty bzMEN, |- LEOXRIMRAHMY 2RO RS,

(2) BRWLER, V)L U ALER, FRALEE (AAA:Acid Alkali Acid) 2 &k 0 NHERRAHY 2T 0D BR<,
RO TIE IN ORE (80°C) &AW TEIFHNLIEY 5, D%, HM/AKTHEICRS
ETHRT 2., 7L UL TIZIN OKEE(E T B U D AKEK (80°C) % W THUR LB
T, 8B, AAALEIZBWT, YV AV RBENINKmEOB G, KPICAaA Lil#kd %,
TD%, BHIKTHMEITR 2 ETHNT 5, REOBRUMETIZIN QIR (80°C) ZHWTH
WRFFEALEE U 72 1%, HHMIK THMEICR S ETHRL, 90 CTHET 5, FROBITIE. =Ly
B a2,

(3) k2R & I HIE ITRED. B FTE U YD, 500°C T304, 850°C T 2 REHIMEAT 5,

(4) WKREFRLEITY /) =)V - RIA T ADREZEEFHALEZES 1 > T #bikFE (CO,) 5T 5,

(5) KEHU-BLRENSHRZ M E U TREOAH 2L OKFETET) L7771 N eET 5,

6) 75774 RERNEIMOHY —RIZEED, TN 2HRA—)NTIZOA R, HIE IS UHEIE T 5,

5 WIE A WEHIEIE SMVY T AMEREXR—- 2 ELAEYCAMSHE % E (NEC

Pelletron 9SDH-2) ZffiH 9 %, 134 OEINEETE %5, HE T, KEEHEER (NIST)

MofEftI Nz ol (HOx ) ZREMEslklEd %, Z ORI E Ny 775 > Ridklo

HE S FEFICERT D,

6 HAE

(1) FERMEOREHIZIZ, Libby O (55684F) Zffd % (Stuiver and Polash 1977),

(2) "C#AM (Libby Age:yrBP) 13, #@EDOARGHH "CHEEN—EThH oz LE L THIE S .
1950 4E 2 JL#E4E (OyrBP) & L Tl ENRTH 5. ZOfEIE. 0 PCilc k> THITE S N/l
THod, "CEMREMET, INEHZMETAL TI0ERMTEREINS, £/2. "CHERDM
# (£10) 13 B "CHERNTOMEEHPFICADHRN682% Tho I LE2EKT 5,

(3) fFRELZEEX ROXDICHEHL -,

BEEOFEMIZONT, REZFTVEIEMA 1 D OREM & AT DEEITFRIE/D
HErREN S RO -MEZ AV, ARERVWEAIIIEEREZH N5,





HTH (2) 3

@)

(5)

6°C D, W IE BT R W THIE 505 AMSHIE DB A IZFREHCRIE S5 6°C D
lEHANDZEHH D, 0 "CHIEE LARNWEEOFRMARLS X OCERE S SEITIBRT 5.
FAARIE,. WThEEEENSDTNEToRE (% ; )N—3))) TELZ.
o MCc= [(MAs—"Ap /Al X 1000 (1)
0 BC= [(®As—"Appp) /Al X 1000  (2)
2T, MAgraBHREO CHE - (MC/PO)sERIZ (C/P0)s
VAL BEEBYRERE D CIE ¢ (MC/PO) R ERIT (MC/PO)y

0 CCIIEESNEZHWTREIRFED PC HBE (PAs = PC/PC) Z@PIE L. PDB (HiE
FONXLLFA R RA) BHobH) OfEREELT, ZansOdTnEsELE, HL,
PR ER I & 0 BIE I FERC PC/PCRRIE L, EERBOMEME BN S B Lz O
PCEMWSEZEbH D, ZOHAEITIERIT (AMS) EERLT 5,

F72, AVCIE. BHREN 0 PC =—25.0 (%) THHELEEZDOCHE (A ITHE
LIz ETRELZETH 2. DROMCEEZ, 6 "COPEMZ D EICRXDX D ITHHET 5,

“AL="Ag X (0.975/ (1 + 6 '°C/1000))* (MAgELTHC/PCEMIMTHEE) /-1

="A4 X (0.975/ (1 + 6 *C/1000)) (MAg&LTHC/PCZEMT S LX)

AMC= [(MAL—"AD /AL X 1000 (%)

HFRE E DWPENRERIEE 72> TWBIEHZ DWW TR, 1RETT OB R FEE TR R D
REE AR DY & Bz b=, RMAKHIED A 217 I ERMEITEBROER EDENKEL
2%, %< OHE, FMAARHIEZ LW 6 “CITH YT % BPERMA ML ZOH & FH
—FROBDEEZSNDZRFTOREKEEDFAE LT %,

"CBEOBRRRFZIIHTIEAEDE S —DDER E L T, pMC (percent Modern
Carbon) MELfFHNTHD, AMCEDERIZRDLD TS,

AMC= (pMC/100 — 1) X 1000 (%) pMC = A "'C/10 + 100 (%)

EFRHRE D RDICE D, ZOAMCHDWEIDMCITL D, s ERFEFM (Conventional
Radiocarbon Age ; yrBP) AURD XD ICEIE I NS,

T=-—28033 XIn[(AC/1000) + 1] =—8033 X In (pMC/100)

JEAERIEAEA & 1T, ERDBEM OB O MCHE 2 T il Nz RIEIR E B S LabE, i
EDVCHEELIREEMEL., EERIGEDI M TH 5, BEREFRIT. “CHERITHE
TLEIEMR EOBERBHTHD, 1HEERFRZE (10=682%) HDWVWIT2EHERE 2o
=954%) TERIND, BEKETOT T LAIANINSGEIZ. F—HzlUEAALRN
MCHEMIETH D, 2B MEMBRBIOKIE 707 5 A3 T—F OERBICE> TEHI NS,
F/2. 0TS LAOFHEICE D THRENEL 720 FEROIERHICHz> TIFDOFEEE )N —
PalERTABLEND D, T BFEREFROFEIC, IntCalod 57— X— X
(Reimer et al 2004) %W, OxCalv4.08zE 707 5 4 (Bronk Ransey 1995  Bronk
Ransey 2001 Bronk Ramsey, van der Plicht and Weninger 2001) Z{#if L /=,

7 HIERER
MCHEMIL B 1 BB ER O R E B 5 At U 72 BAEH 2 55434060 + 40yrBP (NT(2)Nol :
IAAA-71808) & 4070+ 40yrBP (NT(2)No2 : IAAA-71809), [ AKME s H+ L7z
RALA 734050 + 30yrBP (NT(2)No3 : IAAA-71810) TH 5., HH2H5BR/UFEIOKEE £
MM LRI 3 EAY1160 = 30yrBP (NT(2)No4 : IAAA-71811), 1260 &= 30yrBP
(NT(2)No5 : IAAA-71812), 1130 & 30yrBP (NT(2)No6 : IAAA-71813) TH %, #4158





8T HARFENMT

FUE R IR D BEEHERE 70 5t U 72 RAEA 23580 + 30yrBP (NT(2)No25 : IAAA-71814), [[IRK
HE B S+ Uz b 723520 + 30yrBP (NT(2)No7 : IAAA-80653) THD. #5735k
M5 H A+ U7 AKR1Z 1540 + 30yrBP (NT(2)NoS8 :IAAA-81507) TH %,

JEFEEIERER (1 0=682%) 1%, 31 58 UEBER H5URE3 5032840 ~ 2490BCIZE £,
MESCREAAH IR BT Y 97 2, B2 5B EE I H30R 3 /13 NT(2)No4 73780 ~ 950AD,
NT(2)NO5 73685 ~ 780AD. NT(2)No6 73885~ 975ADIC & £, KlizZENH 5, ikkloHkE
RHEBADEREDFEEZEZEE T HEVHOERDEMOBERIICEWE FPHRENS, 5
41 B R EURE 2 A1, NT(2)No25 471315 ~ 1410AD, NT(2)No7 11407 ~ 1433AD
B EN. SRERMRE ) S EHRMCYISEICHYS T 5, B 73 5HEEH 13RI 437 ~571ADIC
DEN. HERRP~BRICHY T 5, MBORFEERITHRMETH 0. (LU S X HIE
NZEIZHMENBZNZ ENS, ZYRFEREZEZ SN,

AEERT —%

i | o L FRCHRTESL
ahas | coeno | WOR| B i B oK BB guca | Libby Age et BERIELo G20
kRS Code No. | e AtkHE | R | RbER | R (AMS) (vrBP) Age ANC 51C (yrBP+iL% (yrcalBP) (vrcalBP)
M (mg) | (mg) | (mg) | (mg) . ge D} 0 ABtL) b
(yrBP) (%) (%)
2840-2810BC (4.6%) 2850-2810BC(9.0%)
NT(2)Nol | IAAA-71808 | AAA | % | 87.05 | 2585 | 4.56 3.05 | -2813+043 | 4060+£40 4110+40 |59.97+0.28 | -400.3£2.8 | 4056+38 2640-2560BC (40.5%) 2750-2720BC(1.5%)
2540-2490BC (23.0%) 2700-2470BC (84.9%)
2840-2810BC(8.2%) 2860-2810BC(13.2%)
NT(2)No2 | IAAA-T1809 | AAA | ##% | 39.62 | 15.20 | 460 3.00 | -29.03+0.66 | 4070£40 | 4140+40 |59.75+0.26 | -4025£2.6 | 4070+36 2670-2560BC (49.6%) 2750-2720BC (3.6%)

2530-2490BC(10.4%) 2700-2480BC(78.5%)
2830-2820BC(3.2%)
NT(2)No3 | [AAA-71810 | AAA | ##f |145.00| 29.39 | 461 | 276 | -27.65+0.54 | 405030 | 4100+30 |60.04+0.25 | -399.6£25 | 405434 2630-2560BC (40.2%)
2540-2490BC (24.8%)
780-790AD (2.6%)

NT(2)No4 | IAAA-7I811 | AAA | #f% | 3280 | 12.34 | 461 | 3.10 | 2545062 | 116030 | 1160+30 |86.51+0.31 | -134.9+31 | 1156+30 810-900AD (44.2%) 770-980AD (95.4%)
910-950AD(21.4%)

685-755AD (55.5%)
760-780AD(12.7%)

2850-2810BC(7.1%)
2680-2470BC (88.3%)

NT(2)No5 | IAAA-71812 | AAA | &f% | 4293 | 544 | 450 | 297 | -2652+0.55 | 1260+30 | 1280+30 |85.25+0.31 | -147.5+£3.1 | 1257+30 670-870AD(95.4%)

780-790AD (1.4%)
800-990AD(94.0%)

1315-1355AD (44.5%) 1300-1370AD(61.7%)
1385-1410AD(23.7%) 1380-1420AD(33.7%)

1328AD-1341AD(5.6%)

NT(2)No6 | IAAA-71813 | AAA | &f% | 39.73 | 20.11 | 461 | 3.19 | -27.25£0.52 | 1130£30 | 1170+30 |86.46+0.33 | -1354£33 | 1131+£32 885-975AD(68.2%)

NT(2)No25| IAAA-71814 | AAA | #f# | 87.95 | 4663 | 458 | 322 | -30.30£0.73 | 580+£30 670+30 | 92.05+£0.33 | -79.5£3.3 577+30

NT(2)No7 | IAAA-80653 | AAA | %48 | 1016 | 830 | 300 | 189 | 2543066 | 520430 | 530£30 |9367+029 518627 | 1407AD1433AD(68.2%) | Lo D ISLLADESE
NT(2)No8 | IAAA81507 | AAA | #fi | 5757 | 3842 | 545 | 281 | 23552033 | 1540£30 | 1510430 | 8283030 1537429 ﬁ@:ﬁfgfﬁf& 432AD-592AD (95.4%)
< [—]
AR
. GBCHIED D
HI5E S ik BRI T IR RE | WE 5k 613C (%) G AlC
WEE= g PRI FT G 23 i (AMS) LibbyAge DPMC (%)
(yrBP) (%)
TAAA-71808(#2006-1) | NT(2)Nol | #1558/ I EmE (SI01) FRHEHE E F N7 AAA -28.13+0.43 4060 +40 60.35+0.29 -396.5+2.9
TAAA-71809(#2006-2) | NT(2)No2 | 451582/ R EF (SI01) K K AAA | -29.03+0.66 | 407040 60.25+0.27 | -3975+27
TAAA-71810(#2006-3) | NT(2)No3 | #5155/ EEHH (SI01) K PRTHE 1 Kig AAA -27.65+0.54 4050+ 30 60.36 +0.26 -396.4+2.6
TIAAA-71811(#2006-4) | NT(2)No4 | 52557 fEHE (S102) PR i AR AAA -2545+£0.62 1160£30 86.59+0.33 -134.1+£3.3
TAAA-71812(#2006-5) | NT(2)No5 | 55258/ (L@ B (SI102) R i E F N7 AAA -26.52+0.55 1260+ 30 85.51+£0.33 | -1449+3.3
TAAA-71813(#2006-6) | NT(2)No6 | 45252/ R HF (SI02) K K AAA | 27254052 | 1130+30 86.86+£0.35 | -131.4+35
TAAA-71814(#2006-7) | NT (2)No25 | 4541 BB/ LR (SIAD JEMm+ | A AAA | -30.30+0.73 580+ 30 93.06+0.36 | -69.4+3.6
TAAA-80653 (#2330) NT(2)No7 | HA1ISEFEEEF (SI4D) R | R(EET | AAA -2543£0.66 520£30 93.75+0.32
IAAA-81507 (#2479) | NT(2)No$ | 573 Ep (SD41) &+ FIi AH AAA | -2355+0.33 | 1540%30 82.58+0.30
(g I — % - PERRIIEE T 2HE - BiEsH 5.)
SE K
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(851 : BE&E Radiocarbon determination] (8% : B#&E  Radiocarbon determination]
NT(2)Nol : 4056+38BP NT(2)No2 : 4070+36BP
g 4300BP p 68.2% probability g 43008P 68.2% probability
E 2840BC (4.6%) 2810BC £ 2840BC ( 8.2%) 2810BC
£ 4200BP |- 2640BC (40.5%) 2560BC £ 4200BP [ 2670BC (49.6%) 2560BC
£ 2540BC (23.0%) 2490BC E 2530BC (10.4%) 2490BC
§ 41008P |- 95.4% probability 2 41008p [ 95.4% probability
= 2850BC ( 9.0%) 2810BC M 2860BC (13.2%) 2810BC
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o e (] ——
L L —| — | —
L 1 1 L 1 1 1 1 1 1
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[&%{f : BFHKE Radiocarbon determination]
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8T HARFENMT

H2 8 HrH (2) B KL I

DA RSB LAt BRER B 2R 48 BB
FHQ@ESE D RES N, KILKY > TIV(TEDIZDWT, LLFOBIE - 2175 7=,
INSHEHIDWT, BEEIEEEREZ AW TKEL., MEEmRER~ 1 70 A= —LIFOK T

ZRRELUE. WACEMEZHNT, KIUH S ZOEE,. KT I ANEET 552D

BRI OFEEZEBIR - Ll L7z, TORREEERLITRL
T oADK OHGEIEE O (F D il L L4025 BHE. 7V AU EAKRDOIDY > A =D %

A MRUONT UEANROENDZEXD, BICHBEILSE/NGT 7 FREFEOH I AXD5 2 END

N5, LU, ik LICI3@earn o ZAolbsfiRakOEa, ahazadbl ens HilHaT 72

MEALTNWBEEZ BN S,

B 2,3,5,6, KO 7T D5EEHE, AT I APEEMFBEZZDI NS THIHaT 7 7, $HROFR

WoTL Y RPBELEREORWRAGH I ANRDSND ZEns THH/NFT7 5. WmdEai,

HEREE OSTHRDEND T &G, NREE LT 7 5 R ORFWEHENOREMEZ 05 &

Y L
=N

EAB5ND,

=1 #HAEQEHEM
alENo. | EREEIT | JE AL 75 X e O R SR 52D fii Rl HIE
1 | SK133 | #53E gafﬁ%n/b;iﬁ;ﬁ?l?ig/}gﬁuE&ig’f Toa.BTm | 227 FA/N—IE
SR, kB Ao

pm: AR, bwi /N T IV —)V8 B-Tm: HEAILE /My 7 5. Hkd: /\HWAR T 7 7. ToatflasT 7 . ToH:+HHHE/AFTF7 o

SEXM

Hayakawa, Y.(1985), Pyroclastic geology of Towada Volcano. Bulletin of Earthquake Research Institute, vol.60, 507-592.

Machida, H.(1999),Widespread tephra catalog in and around Japan : Recent progress.
WTH 7 - FHERE003)  FHifmKILK T kT2
B - EANER - Ex AR F2(2000)

513

1%, #1145, 11-19.
S¢ IR HUBEERR - e &R S2(2001)  HRIEKILL BETFEA O ERRZE L
4K B1E, 11-17.

g'lé

g'!é

EB - & THTME2005)
B - fex R F2(2006)  HRIHAKILE I O AT 5 ZHEAL. ATBER. 5528%, %545, 322-325.

SHEVURCRFZE, 538 %, 194-201.
— HAYIE &2 DN — R KFE RS, pp.336.
HRBNICOMAT DI T 7 F1E £N D KILH 5 A DAL (1), 345 RSB T e i

— TR O —FEEHZ ] & U T — SARTR#EE T2 A T e s

HRRICOAMAT 2 ABILE/NCT 7 F1I28 £ D KI5 2 DLk H#PIE. 5525, 65— 71,






HTH (2) 3

3 HrH (2) BB O RACEYIE T

FLIREIRS K E MR F B R WO

1. EWOITE & PR
4 SOELP I DHTH Q)@ (FARILEBES 01080)
EEROFTER ¢ HARTRFHHTE39 — 1t
FEMRAIN  C ERR19FES A8 H~FFELILHA9H
FAA O L HERY © F R ECUE I A > Y —
A AR : 5,000t
FEHEAE 2 DERANEE, HRERSE, (LHEEE
HEPRO MY &N RPN E ARG, AR B AR TEH K D ALK 500m I BT S,
) IA RO B X R RIS L, EEIZK6~8m Th 5,
e e DRESCREROEUE RN 6 8F, LHT38 L, IR EHT105, BTHL 4. SRR
DEEBEF 384, 1511365, SFRRHROMEHI67 4. HWi 12, weREM 15, FRRER L
BObDOEEASNSE Y M 1I82TEMIIEN TNS,

ZOMOFEMIC DONTIIAL Z BRI 20,

2. $o7=EF

Peo 72 BRNT. AR I FEEZITIRA Z F M L it (B 14 5~ 15 iEfd) DOEREMERN S &
I (P 10 AL~ LARE) DOEMA SR L 2t e 70 —F7—2 3 2HETUE L., 20,
ELIGERN CHRACEY TR E2 M LEMSINTELBDOTH D, IS OERZ EARBEME TR
KU 2117807z, SN TOHERIEFEL -1 - 21TRLTHL,

3. HEFUIOERD 5B S N2 BT
A % Oryza sativa L. (KRl —1~5: B/REME (SI41) 5t K2 — 19a, 22a @ ##F (SD73) 75
Hit. 20a, 21a, 23 : 47 FER7UFER/N (SI47) o LHihs it

OB EMER (SI41, 51) 25 EPZRFROKEHN S T, FEASHELEZA RDIFE L
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22a:L3.70 X W1.45 X T0.90 (mm)
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(mm), 30a:L1.80 X W1.40 X T0.95 (mm)
< AR} LEGUMINOSAE (51 — 18a: B/ (S141) st

it BRI (SI141) Aot HEERHIMBMCIZERENEZ L WA, BrEREITEL
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DREINS A THA X Glycine max (L) Merr. E¥i I 5, ¥ 1 ZIWEHE EBHEOEN D
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HTHDHN, A, HEUEF A ZZEENEL WD, [E SIS NS BENRES TH > 2. &
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NEOLOTHHETH S, FHIMEIZLLI.30 X W1.00 (nm)

Z DM DEREN S A OEAEE LTI AR ONFE. Y I AR, 138 (/3
OyYE. F>x/a0), FARN mEYIAE. YTRN TATRE. vaArYE. hoxvvVUR
EARAEOZT NaE. T RURL 2 XFE. AEEEMSH L,

ELRFR OB SITEAEO AR, F AR SIS Y78 THTEERAEOF 1 F
dig. #7 /%@ ZUhagE 7o (vxF79). TRUEL NIRAH T,





8T HARFENMT

F A EL TS 2K 2 — 38, 39 D&ERNT, FoICH A D ERIN WD THETE RN -
ZHDThbd, LT, FHAILy FELTHESZERHIT 7. EZOWT NN TH S HMRTFIREEN
HNDOTHHETERNSEZHDTH S,

4. HFOaAAV b

LR OFH Q) EHOFRAE T, it (FHE 14 Hid~ 155 . FRerpt (FE 10 fidigELAR)
DREPIER D BAFISERIR S NTc. MR O S 13REREY). B A O BEARE & ARA KD K
HENzm, T TIREEREM OB ZHD.

9, PO 41 F5ERSEMEN S BIEED PR BRI S Nz, ZOMMKIZA R TLF T T,
@, FE. Y1 X TH PVETHD, TOFTT ZRHEHEL, RWTeIE FE,. ¥1
AOMEE > TR I N, 77RBIRICD N>k, ET@BICOWTIIf@HO Y 1 It (Fiy -
Y 1998), X7z, MEOEDEWSY A T (EEl17a) CEWSY A1 7 (BF13a) DRI N. Z
DEDENNEEDHIEIZEDL D IIKREINDE DN, SHOMGFREE Lz, £L T, 4H. F
EOHTENZVWEICHEETZ2LENH S5, INFETOELRL PO LH% 55 & oMk
WHRTFEDOH LD WRNTH S, 25 L7=dH D HNHBN S 2 WTHUSE/RAE R D ND N
5780, SHROBERI OB ZRF> THETL 720,

RIPELREROBEEN 51 F. AFLF. ALF. 7Y, @ FE. 79 2VE 775
TR RGO R E RIE QLR R OB —RICR 5N 5 DD TH S, S, 47
FESNERBNO YN S HE L1 % (BR20a) 13, MO KRELHEESNZHONFEA
ETHoTz. TOLREZRIHARE D TTERLLHENEINS, TOFITIIHBADKRICAELZEEZS
N5 (GE23) MREL TV, A LAFRIEE (BRY A 7). aLsF/NUOY 1 T TEE
S5OND TV IALFOHIBIIET 2 MDD (FHiE - I 1990), £z AFORENT, B
BOBRSEHMTHEZNEREBIRC > THERININAZDTH A5, ELBICOWTIE FEDOY 1 TH
it (EIE - #91998),

ZZT AFALFOHTRBIZTONWTHN THE 0, HEAFLAFIT, BEHICATEEA A
LF (BRI 7)) @M Ry ) oZfEMmSNTWwS K 1998), JbifiE T3 —f
b TTanenNT N MENEz->T0Wa, fEOFTFLAFITHEBICHML., FH—Y 7tk
PHESOCUBIZE > TRASIND (FHR1994), —4. AtifgsE varE i LAvE 2 sl AN & 1l & R AR 7
BRIRAALFNHLET D, 25 LABRITERI — NOEWE KL =00, JEk - IEE ORI
X BRERB O BRIk o /. T HREOHEREN S, ZOTEOA T LAF DR
ORI DN TE =, IHH I 7EE 8 T E D S ITIE AN 5 B BRI A F A FAURRE L.
F AR —Y 7 UBITIEKREED S G R A F LAFPEH L E@mii L Tws (ILHE2004), 50 &2
A EBRIEOFLZRERN SIZEIED T F LAFIZR Do Tz,

ELEICDWTIL, AtiEE O BRHA O - fl 2 K R AN R TH S &, MESCRHUF AR D S #E
REMIHTTAXEL A TOHDONHRAICAAZEB L, FEROBREITT DOV TV RN H
%, MXXFHHHIROREF E L TIERRE /IRQEMOHIND S (FHF1992), 5L TH+L
L7zirib e T O/ 5 DNA Offith 23l &, 73 FERICTHE D W TR I F E DMRGE & 17 > 7214





HTH (2) 3

BOEHY A X O R E TOERFINA X ETR (6/4K) THD I ENHRINE, DT &
TR, MRERASHEL TWAEIEE I XEL, REE T TH 2 REENEm N EWVS (1
[12007), ZOMREREZT, INETEHERBNOFELRNA, HHOEHM»SHELTHWE &
HOEZIZDOWTH T L NIV TOMMEEZFE ML THETZNEZA TS,

UTAE, B SN2 T B0 "CHIE 2 KT DML TH O, T ORENHE S
NTW2, 70—7—23 EQY > T DT OEFIIDOVTIL, BIEOHEELZZIT TWRWERED
THEERRT S E2HMNE L THEBROY > T D7 2EBL Tn5, UL, EENCE > Tiddk
FTLHRERMOBNE ZAEND TRABNWDT, 7O0—F— 3 VETESNEWET O “CHl
EEEMTDZEDAARTHD, T U, HRIEEE LD S L8 RERRICE S 25 DA
BL2ZEREL TWS ZENEETHD EEZ D,

51 A3k

AR (1993) 177 - B - FEORIE) MR & BEERE) 261 — 281 Hilk B — e AR B AL
NS

HIRASR (1998) THFLAFITONWT) Kok TEZIWD] 245 — 246, AMNE=F%4 2054
TE£E=

FHE— « AR (1990) M7 2 20 b ZJIGEPR T YRR O Fiat &R TIE RN O B
(711 FHE—2, 21 —26 JbiEE kR

FIGE— - IR (1998) TEH R EIEEEM T+ OELrR RO T [ EREEE 370
— 384, M1 —-4FHREMESULIRAEREERE 2434 HHREAFTZES

FHIGE— « HEIRAE (2001) TRERROEHEICOVWT] —EHEWFON 5N S — 20— 28 (G
i No.24 HAENEN HAREREVHSRE, MEEN BATEESHRTFT

(IEAERS (2004) MESCUEIICBIT 5 RO A+ LF ) FHIFEREERD SR E [7 1 XX
bR 133 — 142 Jtifg kR dEEE > % —

(S (2007) T74 X @b LIS 5 DNAE LY AIMZE) EREE 71 XDk il
ICBE9 2 & RIGREYFRIRRSE) 7 A XSUEIREL - BFZeHEE R B BRI TE CERL 17~ Rk 18 4R )
FHIFE— (1992) [HHREE /IRQ)EHH T ORSIRER P o RibiEyfET) s /RE)IV) 1097
— 1110, EHRFBHBSUEMFHEREEHE 1478 SHREEEZRER

FlFE— (1994) THEUHEMH L 04 R —v 7 3ty THRLAEB) 135 — 349 keszHT
HELRER





8T HARFENMT

®1-1 FHRMHEQEMRCETFHLIR(PH)

1 = 7 * > < Tl A s |y |7 v| #= 7 2
" 5 EN I <
w | v 5 N v % | 0 27| R ! =
No p ) & 1 Tl g oyl o 4 €
' T 7 21 E I F ol F I B | E | I F 23
% K 1 === T
wloe |2 |k u A R T RSl N Rl Rt T I I T R T R T R R T
PR | epit 11.00 0.55 71 1
R 7 0.63 0.09 10 1 1
NEAER] z 1 1.53¢ 23 3 1
S T 1 2 T z
] 2 1
R |7 1 1
0 I W a T2
PRI D 15 1 1
[ESTEN ” 2
PRI | 7 1
ST I R
L D 1
NE ” 1
NES 1
R | 7 3
[ERENG
R
2 T2
R | 3 [ 1 1
R |7 2
NES T[4 1
S
Wi 1 a2 4 [2a 3
Rif |7 058 a1 5 1 [38 [ 4
SESE 27 [
Wil 90 2 |1
NG 5
R
SERI i7 1 2
Rif | 7 5 3 [ 3 [1 5
Rif |7 z 7 7
SES 170 1 [ T
Wi 0.97 5 1
Kif » 1
il 119 1 z
K| 7 T
[EHENG
RifL | 7 a 1 1
8 )
Rif | 1
R 7 2 1
1 ” 1
[ [ 1 5 1
Wi 1177 9 2
ER
28 1
RN 3
(R 1
[IEi ” 4
R
[ 1
SE G Z
ENTES " 0.671 1
PRI D 0.300
PRI " 1
R |7 a 5
IR [~ 2.594 2
w7 39
i a
8 6 6 1
R 33 1 1 2
i 1
i |18 2 | 81 1 Z S 1 T
IR [ 7
R » 2 1 6
PRI | 7 0243 3 1
R | 0.685 5 T ¢ 2
IR D) 0.367
R [ 106
RIFL " 2 4
R |~ 5 470 56 2
i 119 134 3 0 | 3
R |7 54 7
8 101 7 z
R D 10 2
ki | 118 2 1
NEaE 1 201 14 [ 3
2 T
i ” 2 1
NG 1 2
SES 1
R | 7 1
W 5 1
R )
K ” 1 1 3
Rifi | 2 4 9
R |7 114 3 1
i | 7 26 S 6 3
A | v 2 1 25 | 3 2
R | 7 20 1] 3
w7 16
SES T T i3 [ 18] 9 T )
Wil 41 3 3
R |7 1 1 1
8 265 3 | 3 1 I
K ] 13 10
R | T
RN
[l 7 1 T T T
G 5 9 is
” 29 7 [ 18 | 3 A4
7 1 9 I 7 [ 3
” 79 2 1 11
" 0.449 i1 4
0 0.243 10
7 0.242 B T
n Py
a 7
n 1 T Z
" 1 5 1
” 1 i I 2
7 7 3 1 1
” 5 4
” 2 1
0 B
7 1 T 1
1 1
33 5 2
0515 | 35 T 1
29 0.310 1 T T 1 [ 2 [12
207] 0 | 1 |39 | 943 ] 353.318 18556 2 | 693 [1037] © 2 3 [402]682 10913 80| T [ 1 [ 1 [ 3 [2 |1 [22
1 41.0e:1 B ET0.1g:115K BUE & Z1.0g: 30KIFHE
—2 BEROHEQBBKETHIR (FRFH)
®1-2 BH M (2) &8 R TR
. FA - - . S I . L P B i A E A )
7Y o - e EVAS e I S ] I A R T E T B g e 4 e Al gl feed ]
& (53 K [EEEROD | R 37 L I KL (53 [ L i 72 I R R
PN REAETAY 1
IRE HA0 J5 " 1 1
: m 3340 1 a
” Z) 1
" 31 1
” 5 a z
n 5 5 7 1
” 45 3 185 | 92 [ 206 2 35 3 3 6 a7 3 1 2 6 1 22
” 2 1 1 1
0 82 24
” 2 17 1
175 3 271 32 196 | 157 | 207 2 35 1 3 7 iz 1 a7 3 1 2 6 1 24

1 % 1.0g: 130K FHE






HTH (2) 3

®2 DAFFHAR (FREA)

SD73
No. L(mm) W(mm) T(mm)
1 3.40 2.20 1.80
2 3.50 2.40 2.10
3 3.80 2.65 2.00
4 4.30 2.60 2.30
5 4.20 2.70 1.90
6 3.40 2.80 1.80
7 3.70 2.30 1.90
8 3.80 2.65 2.10
9 3.80 2.45 1.80
10 3.20 2.20 2.00
11 4.00 2.00 1.85
12 2.80 2.20 1.80
13 3.50 2.30 1.90
14 3.70 2.35 2.00
15 3.80 2.55 2.00
16 3.15 2.30 1.90
17 3.70 2.30 1.70
18 3.80 2.65 2.00
19 3.70 2.50 2.00
20 2.90 2.50 1.90
21 4.00 2.75 2.10
22 4.30 2.55 2.10
23 3.10 2.95 2.25
24 4.00 2.50 1.90
25 3.90 2.65 1.90
26 3.60 2.55 2.00
27 3.80 2.80 2.40
28 4.00 2.60 1.70
29 3.90 2.60 2.00
30 3.60 2.40 2.00
Y 3.68 2.50 1.97
paN;1 0.14 0.04 0.03
PR 72 0.38 0.21 0.16
x£3—-2 EIREFHRER (Fi)
By 17 SI—41
No. L(nm) W (mm) T@m) |7V v R
1 2.30 1.50 0.90 D6
2 2.15 1.60 0.85 "
3 2.10 1.50 0.80 "
4 2.50 1.50 1.00 "
5 2.30 1.50 0.70 D8
6 2.00 1.50 0.85 4
7 2.40 1.65 0.95 "
8 2.20 1.60 0.80 E4
9 2.50 1.60 0.95 D3
10 2.10 1.50 0.85 ”
11 2.20 1.70 0.90 16
12 2.00 1.45 0.80 ”
13 2.60 1.60 0.95 Gl11
14 2.10 1.70 0.90 G7
15 2.50 1.65 0.95 D6
16 2.30 1.50 0.85 D4
17 2.00 1.50 0.80 ”
18 2.40 1.60 0.95 4
19 2.40 1.65 0.90 ”
20 2.30 1.65 1.00 ”
iy 2.27 1.57 0.88
paN:1 0.03 0.01 0.01
PR 22 0.19 0.08 0.08

12

£3—-1 EIRAXR (Fi)
AYA T 249-SI-41(D6)

No. L(mm) W(mm) T(mm)
1 1.70 1.70 1.00
2 1.65 1.40 0.95
3 1.60 1.50 0.80
4 1.70 1.55 0.95
5 1.80 1.65 1.10
6 1.60 1.40 0.90
7 1.65 1.40 1.10
8 1.65 1.60 1.05
9 1.80 1.45 1.05
10 1.70 1.50 1.00
11 1.75 1.55 0.85
12 1.80 1.70 1.00
13 1.65 1.55 0.95
14 1.80 1.70 0.95
15 1.60 1.45 0.75
16 1.60 1.50 0.90
17 1.70 1.55 1.10
18 2.10 1.85 1.15
19 1.90 1.70 1.15
20 1.70 1.60 1.00
21 1.70 1.50 1.10
22 1.50 1.55 0.80
23 1.85 1.65 1.10
24 1.55 1.45 1.00
25 1.70 1.45 0.90
26 1.65 1.45 0.90
27 1.60 1.55 0.95
28 1.65 1.50 1.00
29 1.55 1.50 0.90
30 1.70 1.50 1.00
S 1.70 1.55 0.98
paNiid 0.01 0.01 0.01
TR 2 0.12 0.11 0.10
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7 PRI E - BEM | Y Ao | EiM EIHF 44X58%X28
8 JRIEIE | WBEM | 720 | R wH 6.5X104X1.1
9 BETH WEM | 7RSO | ER R H 2.3X4.8%0.8
10 BETH] BN | 720 | KR R H 41X4.0%1.9
11 B Aggwi | 7 vF MIEEE | #EARID 350

UFICRESNMOREZRL L, MBRICEENE FHEMETEZRT,
(1) ¥ A2+ 10 Thujopsis dolabrata sieb. et Zucc. t /FF K1 la-lc-2a-2¢c (No.l - 2)

(B, TN, SHEMICE > TR S NS8ER Th 5. BMITEIIDRWV, S EFEESLI
INIDE ) FRI~ZFRIT, 1 58I 1 ~ 3EFET 5.

7 AT IR I T B EFREARDOHER TH 5, $ESOF TII IR T, YHIZEO T
ISHRNES TH 5.
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(2) Y% Zelkova serrata (Thunb.) Makino =L # [kl 3a-3c (No.3)

PEBERY R E 72 BB DEIRIA D I ON, BRI T/NEE DS EE S U THERIRICEL A1 2 BRAL
MThs, BETHEELEZEL, NEEONEIZIZS BARENEZEICA SN, BAHHBIIREMET
10FBE< &5 HDOMNHEEICA SN, L FITIEKRB O ZFFDEN AN D 5.,

X FILIEE D SBEAICNT TORB VO BEDIEKR /2 HIBIC R 5 N DR ER KD ILER TH 5.
MIZPPELS THWA, UHIREDOMTIIRE TR, MEDKE N,

4. B

FE 217> 72545 BENRERBIMOEEM OARIE. M. JSLARM, RS END 570, wihn
Y AFOTHD . WMPERSEDHARDEEM DARDIZ, TRXTHREM TS > 7.

KRR EALAM D S IINBH D EETE, BEME L THEH L TWAYRORSITRO 72 <iawn
KRETH-o/z. INHOERZEFMLZE A, 3.7cem, 4.3cm, 4.7 cnd, 4.0 cofli BRI EEAYE F > 7=,
£ M OEmEIT. B3 7cnd T 26 Fi, EE43cndDM TOE0FiRLl b, BERE4.7cmDH T 27
TR E 720, 25 FmAnts & 60 Fa bl EOFIREIC T,

BRI A BEEIINET HICH 2o T SO AN EIAEA D S BRI O @M 28T 2
BROENEMEL, MOBEREBHEZELEL GRRL, MOBIRICIISEVEREZENTWEN S ZH]
HEMENEZ SN,

SRR D BT SR PR O B[R E 1S, BFMIET OmIE (37) JEBRE 2 5B UEEERC BT
bNTWs (fEH, 2006), ZZTHRERSTHH, 77X FONRBELENL, KRNTH T+,
V) ERS EVDFERTH > 7z, B2 HB7UERINI 12 ImATE LR RO /UER/TH O H
MR ERIITERNS, BEME LT AFO2EIRTLE0D, PEBEANEA S,

Fle. R@wiTld, FvEnHIN TV, FRIBOEB NS U788~ 11 oAt
Otz ADE, FYFEMEHL TODHEAD Y (LUH, 1993). REHFTHREOHEMZRL T
Wiz,

51 3k
REHE (2006) pALM OBIFERE. HFHRBREEZERMW MFH (37) #EEF) : 73-80, AR
et > —.

WHEA (1993) HAFNSIZ B 2 REEY H s B SOk s — 1A 20 & Bz N - iR fR k.
242p, FEESERETE RIS 1S,
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KhR1 FHECEBFHIREHOERREFEMREETR

la-lc. 7 2710 (No.1) 2a-2¢. 7 A7+ (N.3) 3a-3c. ¥ v+ (No.11)
a: i (A7 —)Lb=200uxm) b: e (X7r—)L=50m) c:HEkm (Xr—)=1-
2:20pm 3:50um)
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HOHT  HTH (2)ENH TEY OB A
R H AR ST

40251«

HARBICHET 28 H Q) EHN 5 L LZRGRICONWT, ZOEEREEZHSNCT 2 HIW TR
EREERE 21T 72D T, UFICZOREERET 2,
2. REER

HELZERNT, RLIRTHE2HTH S,

1) AEER

No.|  EEHNo. HLRES | X2 o 5
gy | UM E BREOK, Fi

1 | 07NT(2NOL | #E3BHFH | KEEt | o A EN 02 0 A,
(X186—1)

BRIEDIE ST EH 0 THEWN,

B an WAL & B REOK. Fith

2 | O7TNT(2)NO2 | 735 | Hfg b )E (M176—11) | 1% E R/ 02 O E A,

3. AL
% 1 OERIARDONHHN S a5 O 28R L TTARF S BIRICEE U, BRIER o #H ~7
LN — b 2ER LUz, INEHEFLRS NTEELEO T TRELL 7=,
4. BBl R
BRI OB R Z R 21TRT,
#2) WIS IRE

®EEE (TE”NS)
No. AntE HRAL B.ENo. ? Hh
- B OE O &
B TEFIAL
i NTH 1 7 ALY HIAEE L E
1 e T ;
sANLi] 2 7 AL HIAEELE
] N 3 7 ALY B E
2 PR da ot -
L4Ni] 4 w RAEY) BHHELE

WS © N, BEEERSE TR I NS,
TH: 2 HEBEORICEMEREM L, B FHAA SN S,
e THIO B2, Sl rzET5EHRN I EERS, RAITEWESSHBAICRD, TEX
DHPNEFITE>TNRDHDBALNZ, ZHIIEEOAHLITEEHDTH 5,
5. W%
BAREOHMHQ)EH» S5 H LUz, SRR O BRI 2 RHE Lz, $8a0RIzRyz
B3 Mo BT, FICEBZEMUBVWERRLENER SN TV, BREORMITEWES
IO TFELD BEWAFTH > 72,
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S 7ET R (2) BB AR DLy
AR (HRHER L)
i) IME—ER - FhATAIRE  (BA7R REHE )

1. IUBIZ

HFREERTHH Q@SN 513, 10HdPEEo D7 02 flnTEEINZ LR CLR T
osuothfigsir EiLd), oraoezHnsniE IR TIRIFED s O LhgREERLT) DMt
DOEMNZEICH U, 22T, A, 07 OtLhIERRK - IE0 7 O LEZRE - # EREOLFRR
DREZP RN, TS OFEEMITENDNS L DN EE AT,

2B, AOoHE. B OIS X OGEMER & HOTEEE T - FIESERE - efkia/aa (PL LAY
BEEHWIEA) - ANB IR0, TR G R ER B T AR E 3 148 (ME—HE.
AR TECER PR RE N LG L 2. M. B X ORERICDWTZH)I - PR Fh
DISL 2 AR S VL 7,

2. WBt&E AL

AEPHTOO 7 OLMERIR OBNERLR, O/ OLAMERHEL R BXEBREION &
P20 HEMB E Lz, TRTIOMKPEEHDO B D TH D, TNENDOERMEDHIEIETZE 31T
L7ze 72720, L Bt E L TAFETE /20, B/NROHF 720 TH -2 T, il OREE D
WM OBRIIB I b,

ST, RESBEHOE X @ (CLF Tl WDXRF &l89) MW, E& L7k,

3. £ B

(1) /7 ZAE— RO

TERO—EZ IO D RIS Nz g R I O BULER 7 2 EE 9 0 THIS 7z, RIT, A UH8kZH
W, FBEICRI PR L 5NR<BRDETHIRL, BEXMFTS500°CT2RMMAL. mEERELE
HDEARHIHEL /2,

kA O EE110E£THHIAE—REERERL, ERICHWZ, TOFIEIILLFTH
%, B 0.4g A 4.0g ZFFE& L, BEEUMIBL THTRHORETHHITREG L. #ANL. H5
MUOESKIFT700C, SKEMMAL /ZHMAKMK B FILATHD, RIZ. TDOREMEHED
D1F (CS-2#L, Pt95% — Aub%) H 12 L. Nippon Thermonics #h: %8 & & i 55 8 i 2 &

BEADSAMPLERNT-1200 Z W TR - AL 7z, 800°C. 120 DFfminEL, 1200°C, 1208
DOAMEL 1200°C, 120 DEEMEAEZ B I/, FO%, 2B LTHI AL, BlIER. HI A

E—ROFIZTY 7 UIILRZEEZ, 30mmd DHRIVY —< A7 I AN TEML 72,

(2) & &5 T

SIATICIZ B R 2F B T 28 & O 3 B MR O X A 26 (DL R TIEIWDXRF & BE9).
Rigaku Rix 3100 %\ /=, XFEEKICIZRh &2, 76553 LIF (200). PET (002). Ge (111),
TAP (001) Z f\, B FEIE 50KV, EBiKSOmA TEIES B/-, Mitgsid, HA7o—R7OR—3 3
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T oy —e 2 Fl—al - hu2y—a2HW JOoR—aF)b - hU>&—IZIZPR
F A Z50cm’min’ TR L7z, PEIZEZREHS T itk 2 30rmp TR S 8RN 6 B IR 77,

E @21, Nakayama, et al. (2007) 2WERK L 7@ FEHEL - 10 I A E—RZEH W=, HEH
AT AE—RiF, AR LA L OERRRITTHE (Na,0, MgO, ALO;, SiO,, P,O; K,O, CaO,
TiO,, MnO, Fe,O4 Rb, S1, Y, Zr) Z&H 9 253 (Na,CO, MgO, AlOs, SiO,, Na,P,0,, KC,
CaCO,, TiO,, MnO,, Fe,O,; RbCl, SrCO,, Y,0,, ZrCL,O + 8H,0) ZHW TEHIN TS, HIED
BRICIE, EEORY 7 MEEZRITO EDICREAFEEN S AE— RO 50— EEFERIEL. HE
L i (AT

4. HHR

HELZZ147cH#D OB, FHE10THRIFE, BIEMELTEHEL, iR EeER 1ITEEL 7z, Feld
Fe,0, & U THM Uz, HIEDIEf S 29 5 720 I IHMEFAEF T Oa a g e (JA-1)
EERLLEEZS TOHBRMEELS -HL T (K2),

5. &%

(1) BILEOHDEOHEH

FHEIOTCHEIDWTELDILEDADMEITHEL 2 (k3). ICP-AESZH W/ /il (A
200572 &8) LD EBIRD D TH D, 10TTHOBILYDIRETZ 100% & L TENTNDITLH
DB DO E S L% RD, BLEDORFEEHNVTOEIEOHERES G L, 2B, SHED
10CHE DD N —Z IIVEHI 100 %125 /=720 GR1) 2% FICEEHICE EN TWAEKOEE
Th,

(2) MnigEN SHERIT 2 FIH S N7k 8

Mn I LA EEICRI SN L EZHEET2OICEETH S, HEROMLOHE, Zhid
0.05%LATFTHZ (aA2001), HEAHPOKENTAKHICHRE L, HIERICE > TERLUZX S I3k
tHFNICHZD, UKL, ZOLRICHBEL TWaEaROO— AL KILK, & 2WEkkiEGZ
LGOS MniBENTNLDEL< 5, ABOLBROSHE, 07O AigSHR9 M &Ik
Oz OtRigeZl fid. TXT004%UFRTH D, ZHITHL, BXEEIF0.04~0.05%DHDH
55, 0.07~009%DHDN5HTHo/- (M1-2), LhigRZOZ O - EOr7OEBICHEROKL
MAWSI, B LSRR TNERINZZ&ICRAS, 2EL. B LGS Bidki5~7-9-
10IFHBROBONHNLN TS EEBbNS, EE50LEEESED, AROM T 2L
TW=D TN A DD

(3) Ca-Na-KigENS /=gt ok

Mt 2 MRS BT, AESERABEO T oIV vy v e, A, ARG, BERREDOY T 1 v
DI ETHT 5N D, HFRDOKPLIIRIEN LD, S BH60%NEAETH D HEFIEKNIESH
1995), L7=At> T, &HOME OHANREIL, BAEOLZERDITRKMEINSGENL N, Eik,
TEROIE T L85 ) Mo HIE O % < IZERAENEA LIRS, BAEEMBKT DERMTER
MESNZR51E, THUIHIEREZ KR L T2 afREFEATE W
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FIESi- O, EAEIZSI-Al-Ca-Na-K-OTHlkEIN5, £L T, Ca-Na-KD3rFEzEHHN
S, EHZEOM T OEERS ZENTE, FALILMHB O E O 2 HnzHaicid. &
GOFELETHDHK Na-CazflnwzK/Na+CakCa/Na+KD2DDIEE (LLFTIZEADE
BEEIER) 2%, O DEVWEZRI KBTS (M42003), TO 252 AWE=Y 57 2ERLE (K
1— 1. FHARTONERRQR)EH O 850 = PLILGE PR OSR]I 28 D/t iE 22512
THE HEHRMHTIIK/Na+Cani02~06&72% (FaA2005), AXEHE X L& 10 M9 Mm%
THZDETH D, ZNEOELEIRE. BEADIRETEASRD., Hiklie & OO 123 E kT
H o AIREMEDN @ V. ZN S HRHE - JAFHEFRO XK EOMEIC BN (42003), /=720,
FIRFR OIS LB D ALHRE OME KB IS, TR /(R H & A — O KIS S 20,
Z OHIR DR IR DAL RIS D aTREMEIL & 5. TN TH, HHQ)EHN 5IZLREDIEL
TEPAHELTWS L, AEHOIL20kniE & QRERBHRWICIIET 2 EHKEBEBTHRBETH -
Fzo TOXORHBTIRWNSEZ D L, ABBFOB L LEE, BECEEORERBRRETEEINLH
SRIEREM S D,

s, 07 O LRRRERGEID 9 i 7 5513 K/Na+Ca DfEA 0.8 ~ 1.2 TH 0., HFf)IFEHiHO O~
O L Rfige AR RS EOMEIEV (M4 2004) . AFIETEIIN (4) (12) @cidosoEy b
TEBER VISR I N TH O, oy oOLigNEEINTWAE ORK - =#1998), AT
B, AEEROD Y O AR OEM O & 725 S,

B AT ERNEML TWSBR T, —#RiIcSriZCas. RblZK EFEU%F27 L., Sr&Rb
EDOMBNIEICAER LT 5, LR OGS, HEZEE R 51213 Sr & Rb OHEIKIAN K D j#E
T5L0nS (=311983), Rb/Sr & K/Nat+CDAHBIX S, Tffigs & ¥ T#s & RIS 1% KUk &
LTWETHAIZEZIRLTNS (M1 —-3), 2770, kb6 ogr iR id, o7 oth
Wt HWwWe N EEZ BN S,

(4) Fe-MgigEMN S At t o ki

R T 4w ZHEPFIIEFe EMgNELFET S, LA> T, TOSIEBERSOM S ho%EE
7Y, I T.K/Nat+CazX#ific &, Mg/Fez Y& LHHBRZES 72 (M1 —2). 2 DHEH,
tfigs O Mg/Fe DfEild. THUF EBEWIIBN o200 BXEEOD Bkl 2 - 30|
Moz TNHIIMEN2.6 %Hit: EMIBETH /2. 2720, BADIREOMIIHIEAEZ X <RTH.
Mg/Fe Ofiid. [F—HIHNTS, EHEZ LITEENHPLTV., Az 30855, Mg Mn - Cr - Ni
MERE LS, SEICroNiDOFHZEL TWENDT, MgNERETHLZHEHIIAHTH 5,

6. £&®

(1) WDXRF ZHWT, HHEQ@EHE+oo 7 otaigges - Jko s oHafigs#E, #ortinE &5t
20 RO ERR S & WIE L 7z,

(2) ML, LHigEA0.01~0.04%, BXLBEOFHED5H00.04~005%ThHD, TN 5l
HERORE L EARIH S N7z EHERIT 7z, X HERDED D513, 0.07~0.09%THO., &1
BEKETITEVWEBHED & DEIEN AR S H 5.,

(3) BEOHRENS, BXTHDSE, 6 2MR<IMEEDn O TAgE 0r/oTaigo2 K
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ZOWTI, TR - AFHAKILOEEZZ T /=L HNWSN, O OLMEHRO 7513, HERP
027 O+fffgeOEEME L TAIS N TWDAFIETRO LIGEWT Ebho 7z,

(4) BT TIE - AFHXLOEEZZ T - LORNTH, BEENGEW, REEER O
HONFNHINZAREEDN D S, B LEBEOBENT, MeNERETH O, MEIXRLZL AN S
NZBOM2/H oM, FEOSHTTIE. K0EERWRI LIZFEKRTERN,

xR1 HHE—E TERR (EE%) WErTHR (oom)
WNo. | SiO, TiO, ALO, Fe0, MnO MgO CaO NaO KO PO, | Total | Rb  Sr Y Zr

2
No.1 61.30 0.77 21.23 567 0.099 1545 1.761 2110 1.334 0.949 96.8 56.2 1578 22.3 139
No.2 55.87 0.94 17.58 821 0110 4122 5158 1.231 1137 1.740 96.1 672 1587 11.8 121
No.3 57.83 0.96  20.37 753 0.105 4447 2921 0.557 0936 1.063 96.7 55.4 94.7 18.9 137
No.4 60.07 0.58 2242 578 0.086 0.889 1.146 2.070 1.034 1.302 95.4 545 1396 21.5 181
No.5 60.18 0.62 21.08 592 0.048 0975 1.068 1.781 1.133 1.914 94.7 719 1459 26.1 179
No.6 64.68 1.23 18.18 6.07 0.061 0937 0806 1539 1.831 0.159 95.5 99.8 107.9 16.0 174
No.7 62.44 1.04 18.75 528 0.058 1.211 2031 1677 1634 1.298 954 | 107.2 202.7 20.8 171
No.8 51.27 1.52 1877 1088 0.093 3.055 2213 1440 1416 3.845 94.5 79.0 210.1 14.1 115
No.9 60.23 1.03 18.36 6.16 0.065 1.678 1.962 1.600 1977 2325 95.4 98.6 199.1 23.2 170
No.10 | 63.21 1.35 18.45 548 0.060 1.628 1.943 2308 1.078 0.605 96.1 46.9 165.7 14.5 156
No.l1l | 6342 1.09 23.76 550 0.037 1.071 0.733 1.084 1.806 0.170 98.7 | 108.2 95.2 314 203
No.12 | 57.98 091 23.52 420 0.026 0.746 1.041 1.196 1.063 4.100 94.8 70.2 2335 27.0 227
No.13 | 60.97 112 2237 460 0.041 0.884 0960 1.287 1.642 1.382 95.3 | 1104 160.9 38.7 222
No.14 | 60.20 1.07  19.19 541 0.043 0929 1.300 1.538 1.591 3.259 94.5 | 1264 197.2 26.1 196
No.15 | 6441 112 20.00 469 0.053 0587 0.715 1.012 1409 1.161 95.2 87.6 1043 254 209
No.16 | 64.47 1.00 19.67 453 0018 1.016 0638 1.274 2.031 1.080 95.6 92.1 126.3 234 157
No.17 | 62.33 1.05 17.76 6.34 0.026 1.340 1.0563 1.368 1.979 1.545 94.8 | 111.0 130.9 22.3 180
No.18 | 62.62 1.07  20.82 468 0.041 0.885 0906 1431 1.864 0.133 945 | 1180 121.1 24.5 204
No.19 | 61.43 112 20.62 562 0.028 0.778 0.689 1.200 1.952 1.553 95.0 | 121.1 1329 26.0 214
No.20 | 58.55 0.88 24.87 6.23 0.033 0.648 1.066 1346 1.073 0.100 94.8 78.0 100.1 19.1 206

x2 HERBEMETEAEEAMNEIETRONE
JA-1 (andesite)

Present method Recommended value®
Na,O 3.77 (0.4) 3.84
MgO 1.56 (0.4) 1.57
AlLO, 15.6 (0.5) 15.2
Sio, 63.8 (0.1) 64.0
P,O, 0.161 (0.7) 0.165
K,0 0.788 (0.4) 0.77
CaO 5.63 (0.1) 5.70
TiO, 0.877 (0.3) 0.85
MnO 0.147 (0.4) 0.157
Fe,O.° 7.31 (0.2) 7.07
Total 99.6 (0.2) 99.3

a ZEXMD
b Total Fe as Fe,O,.
(0, Relative standard deviation % (n = 5). Major elements, in mass%, with 1:10 glass beads.

1) N. Imai, S. Terashima, S. Itoh, A. Ando, Geostandards Newslett., 19, 135 (1995).
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7. BHOIC

HAREERTHHECES» S LU 2Or O hifiggse - JE0 7 O LAfigsdE - B0 OLFmk
EPE L. ZORR, 07 0N &2 Nl E T 2O ITHEBRR ERE N DH -
7o O OTAIgGEEFRIZ. FM<norozfWnWTAERET 2HE RO O T2 H W TWSh]
REtEDYE V. FATIE AT el & 75 %,

BRIV TIE, ABHB I OERREER/SET, ARHObONZREICH L TVWS I L

ERRL DR I S, BRI W OB CAEE I N EHERI L 7z, 72720, 5%, dtilEE o
KB RO LD FR s &2 HIE L, @0 L8R SEWND 50N ENHS M LizFiud
ANSYAN AN
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51A - 2EXXHE
AN e A 1998 TRUN(D5ERF FRIN(12) 8B 1) BREHFZRER
MRS 2R 1995 TIOFRE  Filot 8 E @ E) 36 HilERFAHRE
mAREE 2001 TAFIEEAER OB MESUbk) 715 1—-21H WESUEIRES
2003 TFEEREE 75 AT IE0H (ICP-AES) 12 & % #HibdbildifC 88 o fs 2047
PEIRCZE) 425815 1—-12H HAARBULES
2004 TR GHTEF A (4) @it + 2 ola i) T8 (4 EeF %5 170y 94— 105K
HARRRMITHELZES
2005 T=PStLILE R+ 28 Aa 1 pk s> ORI ZLIZBE S 2R 5E) TRERI s = AL L&
My 85 76 —80H HREABTEAER
=ibFl— 1983 Iy h2ROEMHEEER] —2— - YA T2 X%t
Nakayama, K., Shibata,Y., Nakamura,T. 2007 X-ray Spectrom., 36, 130

£3 BEESLUOESERAHOEREN B : Si~ P (TR%) - Rb~Zr (ppm)
itk Si Ti Al Fe Mn Mg Ca Na K P Rb Sr Y Zr K/ Ca/ Mg/Fe Rb/Sr i B#XNo.
Na+Ca Na+K
HHNoOL 2962 048 1160 410 0.08 096 1.30 162 114 043 56 158 22 139 0391 0471 0235 0356 Lt ®170-1
HHNo.02 27.18 059 969 597 009 259 383 095 098 079 67 159 12 121 0206 1983 0433 0423 Lt 170-7
HHNo.03 2794 059 1116 545 0.08 277 216 043 080 048 55 95 19 137 0310 1751 0509 0.585 Lt ®171-24
HHN0.04 2977 0.37 1256 428 0.07 057 087 084 091 060 55 140 22 181 0.532 0496 0.133 0.390 L taE% }116—15
PHN0.05 2970 0.39 11.78 437 0.04 062 081 1.39 099 088 72 146 26 179 0451 0338 0.142 0492 #1585 X170-3
HMNo.06 31.66 0.77 10.08 444 005 059 060 120 159 007 100 108 26 174 0884 0216 0.133 0925 Lt ®108—10
HHN0.07 3057 0.65 1043 387 005 0.77 152 1.31 142 059 107 203 21 171 0502 0558 0.198 0529 Tt ®170—4
#HN0.08 2536 096 10.52 805 0.08 195 1.67 1.13 125 177 79 210 14 115 0445 0.704 0242 0376 #5085 K170-5
HHENo.09 2950 0.65 1021 452 005 106 147 124 172 106 99 199 23 170 0635 0495 0235 0495 Lt 171-35
HHENo10 3075 0.84 1014 400 005 1.02 144 178 093 027 47 166 15 156 0.289 0531 0256 0.283 Lt 490—8

#HNo1l 30.03 066 12.76 390 0.03 065 053 081 152 0.08 108 95 31 203 1.136 0.226 0.168 1.139 077 OfAliger [4164—18
#iHNo12 2860 058 1312 310 002 047 078 094 093 189 70 234 27 227 0538 0420 0.153 0301 OFUOLhligc p165—-7
FiNo13 2992 0.70 1244 338 003 056 0.72 1.00 143 063 110 161 39 222 0829 0296 0.166 0686 O OLffizEc 166 -3
#ifNo.14 29.77 0.68 10.75 4.00 004 059 098 1.21 140 150 126 197 26 196 0637 0377 0.148 0641 ©OF0OLffige [4166—1
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