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BEH & AfEE 2 RORH R AU B~ BT P B BRI B 5 9 S B oA kL. N
194, 196 WM A NETE OB AL L 2z — 0 Nal95IXIZER T & 2 RENHT L RIfFIEL 220
ZHE OFHO RIS HIEASET L T2 AL EIHEEATS <, SHIA 5 0 IUBEC 1L IRy
EORVWEOTHE LHETEL, SASORWPWNTHE LI PORMEE 7 — ) TEBAEI GG
FHsrHi (BAFFT-IR) 42k 04T/ BHITH 5 2 LA DA IR O £ 2 i 5 I L 25
EMRREEH (BRI Qa5 Zbic ko THMEER{TI) S ARl 2b. £
STHMEL 70 ZERFESNGTE (FTIR). B4 (DT TGA) 2 & h EROBEGFT 21T 20
TEOEHREWET S,

2. % f R o#

Sl Lz, LT oRCRTEHOBR oy s, T RS eRURH L.
®1. SHEH

4?: SrBiNo | MFEI | thbdber | RERE | #ES0 | AMiEfien) | ALEEMCn) | W S em) k()

194 13 BIX | 9% | Ml |BEIE | 132~173 | 007~026 | (180 229
195 14 BIE | 9%& | MGl |BEE | 106~150 | 019~023 165 170
196 15 BIX 9HE | MW | BEEIE | 112~154 | 023~029 176 143

R e LT, AR, Wb il BEFl BT SR L2 WOR E MR STk -
HIFTHHTL, KBTS

3. Giftliiks £ URMF

SHTR I SRR 7 — ) s S RE (FTIR) (SENSIR TECHNOLOGIESH TravellR)
Lo (DT - TGA) (WESHR{ETE DTG60) LML,

FTARIZ & 400 Tl BURHIRSE KT 2 2 LI X D50 5 FOMEIZE L ma0R
OB E AT L, {LEWOEEEEEYT 2 2L TEL. RIHRDOWELTRITT L FEEL
THWHENDZ EAE (. BB SO MET 2 b oS L > TH FlEFRA S
LEZLND, TOLGH, BEHIZL > TAAY P& L. FREHA L CpiE el s h
TERUBY,

DT - TGAIRBVEHZ A E N A, #5002 PURALA & WILERIE, 2 BMW A & OBt s
S LHTEBMEAME (TCA) &, RE OB L LOIEOELSLFERGORMES IS 2 45T
& ZoREEOEHT (DTA) A0, CHbD6HBOMIIHT 2 ¥HE M~ L L0 Tas.

Mg FTIRG R (#05mg) OBEE o F THREEICE S RMBICTGS: v, F#FiEdem-1
CMsE LA £75, DT - TGARSABOMN (Mlmg) £7 03 2% Av iz A, 200ml/ 5 O
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DREH AL LA H10C/ o TR S, £ OMORELELL SR E L2,
4. HiRBLUEE

FTIRLDT - TGAI LS O4 FHGE 2 KT 5 720, HILIZL ) 2 OMEAIEIL TS &,
KEDARY P RRIEH LR AHRELEBELH 5. HIIHEFML VL, FTIRTIR SRR
WA 70— F k2 ) ARG 2RI L iR o 2RI E— 2 2 B DL h B,
/2. DT - TGAIX G RHREAMERALS 220, KRIED SRR IHE L, TOLOENATHS
HE S hOHINE & UEREEEIL, TE LTRSS L EATHNET) LN LETHS.

2 FFTIRM3500~2800 em’, 1710 em’, 1500~800 em DA~ B OUILE & D 3H)CTH
BIEDERCEL (). £ 5123500 cm'd & U1710 em '35 OBILHEE A & 4 (Lo BRE LM
MIFLTWARVI EATERTEL, RICIRHER LIRS HRILGY R ET 2MOEEL L3
1300~750cm-1fH DA< 7 P AOBILES £ UHIEE . EROHB L Ty 2ERERD LELN
foAesy bovE B, i E A WAL (K1, 12). EHOEERTHLAZEN. wbEh, §T
i, BT A A~ 7 R Lk L R, 1250~850cm — 1T ORI OB A #Ili B & e
HENO ALY P b RO R L w7

Fro, B ORETIR3 AL TCGARKIRE, S MAPIEE D, Rl d b v iofhi i
Aotz (143-1). RRETOBQIRHREORR & W TV00 2008 - 15T SR LR
H (440T) L h@ A, Wb A, BT EET0~4800) LRV R E ko (4D, 202
Lo HERRRHEAMITL, TR TER LA AMERRIEN TRt E s ot EL 60
Ho FRMALEHAO 3 AL SDTACIXEERE TOMBOE L30T (HEIZ E— 2 L350 5 RREH
AR, whEREL TR, fERLL (1132, 42),

BLEo#E LD SR L 22 SE o HHIEFT-IR A DT - TCGAD W #E O RAAEN, 8L
Vb ST EOTREAR G L MR TE 2, 610, BFENLMTERALTRERTE 2yt M
IR AR D 2 & 2 F8 T 5 % o R BRI ARTEOWTREN L DRy LS h D,

RO I 5 3 LR L LT, SR RMETT L TH o, BlEaiiic L b iRk
ZeRH L B B C L THRMIEEA L 2o LA L, S4BT RESRIETREVABFT-
IREDT - TGAIZ L S BUERF L DT, TOHERV LB T2ETEEL Lo/,

ZIT. EHIIHER LIFL 0, SRIOGHEUSMI RS EOBEL 1T WG R
HA Y 0w bR EAROSH ) B T S L L LR THLEE L bR,

BEX
1) SRIT, RARAR Y bV L DEBIOERT. 4% A%REE, B4, 50, (1976
2) WP, S FERNORSL TR, 213 {0 B4, 15 (2002)
3) WP, b S HNERNOREG, i, 855, 13 (2004)
SO TR

—136-



ABS

W R RO ESEEE T

1. HERAOFARRZ~T bIb

|H" il
I A
i [ A
noRh AN
E il i e
N Y /
~ AN A N
L] AN ARy
N, JN f\"'\\/\"' \ MR
Py | AW Ry 1 -
| A Eﬁt u_//a \\;M | flo A fon
eI | m“‘# A A ‘\J'\ wr
I { WV W
f i 4 9
L i & / "R
e 'y s \/
{'. S
—
000 0000 20000 1A 15000 12500 10000 1500 Vem

2. BAOIERSSEH L CRERBOFNBRINT b

= 137-



b BERIOFE T

TGA
[
He.13
Nold
50
| Hots
|
100 200 300 400 500
Temp [C]
E3-1. HE®EOTGARR
oTA
/

300 400 500
Temp [C]

E3-2 HEREODTAMR

138



W RO SR AT

TGA
100 200 300
Temp [C]
E4 - 1. RERBOTCARR
DTA
uV/m

100 200

300
Temp [C]

H4 -2, SRRRBODTAMR

- 139 -



5 KB
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Bealintt  RIIK % o 2R 7e
1.& L ® i

AR S AT & 2 ORI A D H S DU L T S AR R s, B
%ﬂ\m%.Hﬁ.+mm&££tﬂﬁ?$EpH#.Mﬁ.&m\WE‘Eﬁ‘wﬁ\%ﬁ.m#
@A ORMZHETSF 75 (UREE., b Klk) 2HECEHSLS (Araietal,
1986, WTH - #k, 1992, 2003% &), 77 FOiZid, MIBERSH OISR TV AIEET 7 70
Hh. s EORMMMELASTRO S Z LT, BEOBRSERC DL EROERENREDL 2
ENTED LI A2 TV S,

FIT, F7IMELIRT 7 IRT L E CEUTRMEO H 2 HER AR & i B HIRRIKRE
MEFT G, MBS L VRS AR R RIS, T 7 7 HINTET. KA T A LS L T
SHIE AT DT 7 FHHT. KL T AOIHTEREGE T L T, FORKBEM S 2
FThHI LI kol FHOMREE-72BEHE, BUE 1 (ARKIBWG#NE) 55X 02 (BE3S
L8R D20 THD.

2. 77 7T

(1) Srfalhl & AT Jiik

AHIBIUHE 2 2R E LT, 77 FHFORPIFRAEHMIRG 5 7 7 TR £ 1o
fzo FHOFMIIKROE) THS.

1) Rl I22wTl2g, MillAL 77 IRTAE(EENL B S NDHH 2 1220 T 6 g it
2) BB M & D RS R

3) 80 CTIHIREE M.

4) FEEWERH T CF 7 7T ORLEME B,

(2) 48 # # %

77 7B O#RE R LR, wTholEdo b, BOLA2) TidEH s koo
RE LI, BAROED, FEOHHE, FHIROVHW S T LBIOXKILH 5 A NS L &
FATVD, BERICIE, BEETRS AR TRESBE LA ORBD oG, $1, EBHRIZIEE
BB, IR e b B e e, 8T LR AR B a0 b 0a B, KIT T A
DR TH 5.

PO 2. BEORL RMEL AT ARIOKINY FANE L EERTV D BERICE, R
AR VR RELALONED LN L, BERIZIIHGEEEY, pRRIZ e E SR,
SATNRIEQEHCREO L0 S, BWE 1 LRSS EREOKLY 7 ALy, ZOR
FHEINBKUH T ADHKAEZIMTH S,
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3. 77 TR (KA T ALLSAT - AR HLE AT )

(1) srhr e & a7 i ik

WL B LR 2 120w T, K T AT L REEETHE S b T 7 7 T £ AT
VKW 7 AOEBIEEN SAES, REWHIE A EREIRO L, SO TR ) ThE .
1) 77 7 Bt AR RBIIoW T, 5l % v T1/4~1/8mm & 1/8~1/16mm® e 1 % i
2 M BB T T4~ 1/8mmE RO 2508 T 2 % L. KILH 5 20 @HBENSHEL R L (K

I 7 AT . EhETEEWEEEDOSHEII>WTLHL,T S,
3) (SR T T /4~ 1/8mmbl O L2500 T & 8152 L, Wiiiei 4 ke 5 (RS #lE 7

#)s

(2) o # # %

77 ZHBEMTORBE ATy T AL TH L, KA 7 AL E TR OPRE %2 %
31t BB LCHEEALZKNYT 7 AOERFIZI0N TH L. HFENHKIFF AL, VI
HWHEAT OB R (40%), PR (36%). A S VIROBER (20%), EEEHO AT LR (04%)
Thh, $7o. BUHEREWOSHEEE 4 336% L40% T, BEHOEHEIWOMINIZSS,
g & LTIk, FeNcRhacG (528%). AEEY (ReThilt 2500 B ISk,
206%). WHHET (136%). M (24%) HBHLRD,

=% BH 2B K0T 7 AOTHER56% T, BUH LICHET S L@y, Ehally
F A, BOMISEERORAR (168%), AKX JROWMAEE (56%), hME (20%), M@
EWHO TR (12%) Thb. T/, BUPEREWOEHEILE 2 292% L24% T, kD 88
PoahgsEse. T LT, 20NN @52%) . AEUE (354 ICHSAE 356%).
WEHETT (152%). AP (16%) AEoshd.

4. 08 o W E

(1) g e & M ik

T IHBTROMRE Lo 2RFHIE NS KLF T A 22T, AL (LRUE TS e e
(HFBFHRMAIOT) 2 D IEFE (n) OWEE - T, BEF 77 L OREMREDR L K-
fzo WATRAEOH R, 1/81/16mmiEDOKILF T AThH D,

(2) M = #& %

FHFRRE O R X4 1R, B LIZE AU T A (39KF) oliE (n) &, 1501-
1511 (gefl : 1506) THoH. £2. B 2CHFTALHKMLF 7 A GORT) DIBITE (n) &,
15021508 (gl © 1505) Thb.

5. % =

MHLCEINL7 7 7HFO% 1, MEORBRMZ, KUy 7 AORE, GM, i, &
SHERERT O REYOMAS bE, S5 HREOMIRSCOMETHKELEET S L,
1B HRIE XL W L2+ RIH a 77 % (Toa, kit 1972, ETHIZA, 1981, ATH - Hik,
1992, 2003) (CHREFLEELZONDL, AL L, BFRETHE ATV A Toad DRV
DLHBHNTWD Z Lps, P (& 660005 i 2 HHITXLA & L 22+ Rl ir 7 7
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(To-Cu, KillzA, 1966, TIII. 1983, RTH - §i7F, 1992, 2008) #5RAEL T b LifESiLs,

LB, 108 HFILRILA S L £z 2 % 2 i TwDd B AR (B-Tm, ETHIZA,
1981, WTE - #73F, 2003) ANRAE L TV 2R L 8Tl 2 vat, 2007 7 A0 MHTE (n)
@modal range$1515-1520°C (BTH - §i4F, 2003), SEI O 8D 5 1B TmA E & -0 A ki
SELHLAVERDELBI iV, HA0KLK 7 AORERROS 20121, 86 IZEFHEN
oLy bar7a—-7XRB~ A 20T+ 7 4 F— %R LKL 7 20 B HEFERI A I
BN LAV,

RE2IEGEh7 7 7RTOS ik, RO, KIUT T AORE, G, myEnt. &
P L W IR D8l A S b, & 5 CEROBLRM TONET R L EET L L,
Toalef#THEELONE, 2225, REHCANEYEEINTOLI L2 A DL, FWIZMIEN
FWIZEO LV b TR, SHTRERINS W27 7 7 ROERE R SNAER»5E LS
L. Toa®KIWKRB» SN ENTVLEHIZAZDLI Ed s, RINEEL Toan FIKREHELEE LS
S ECME AV ERDRL L OO, 77 FOMBESHE I L DT OIS L BUEHRI 9
ENBERV,

6. ¥ & ®

B ATRRRERE M TR S N7 7 S0 2 it MU, 77 7 Wil 5. 77 7 ML s (K
WA 7 AR SHT - AT . KILA 7 AOBITEMEE 7o 220 TORR BH2 068
Ha777 (Toa. ADSISH) (ZHKT Z WA #VT 7 FRTH S (S Mz, T4, BUR L
12, Toa® @i HHIERT 75 (ToCu. #6.00048) & RAL T HWREMENM Sk -
e
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Arai, F. Machida, H. Okumura, K. Miyauchi, T. Soda, T. and Yamagata. K. (1986) Catalog for late Quaternary marker-tephras
in Japan T -tephras occurring in northeast Honshu and Hokkaido-, Geogr. Rept.

Tokyo Metropol. Univ, 21,p.  223:250

Wil s (1983) FRIHGMF 7 7 Mogdi, REE #ek, FR Kb, 28 p263-273.

BB - BEBIR (1992) KINKT b5 A, MRS, 276p.

B - SR (2003) SRKIRT b5 A, MO IS, 336

WO i - BEEER - BRI (1981 NAEERE-TEALFT . WA 51 p562:569.

KW (1972) +RIBKIKRIC BT 250 T 7 7 O BRI 11 p232233
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) it M Rk it L] ] R
Ml (ARKIRTifsE 1) - pm (fb.sp) > md. bw cl. wh. br 08mm
WH2 (BRI FAMLLSHE) “__ pm (fb.sp) >md bw wh, ¢l (br) 0.9mm
bw i 257 AR, md R, pm o LR, o EWL wh B s -
smc BN, B, iy, ARy, ()R RLWC R T

T2 MUHSABER

B bw(cl) _bwiph) bwibr) md  pmisp) pmib) ¥R EEH Tof SR
BE L (AR ) 1 ] 0 9 5 10 84 10 130 250
BF 2 (BRIGMEESH) 3 0 0 5 i 42 73 [ 107 250
bw i N7 VR, md PR, pm o EEERL ol EBL whe B sp A VI b BHE
LG HES IR
#*3 WHHBRHTER
i ol opx epx am bi opg  EoM &b
BE L (AR ) 0 132 H 6 [ w 4 250
BFH2 (BRIJMEESH) 0 13 38 4 0 89 [ 250
ol : # ¥ 7 Y, opx: FEAME, cpxt WEHEE, am: ABIE. bi: MR opq : AEEIEEY (350 IRGBREL) .
/G HESIR R
w4 BIRENEER
e T 0] Kili# 7 ZOBIE (n) e F
RERE - BAFL (A RN L) 1501-1511 (1506) 9 A
IRERE - BUF 2 (B3 SN 8 M) 15021508 (1506) 30 Ay
ES A (B-Tm, 1088) 15111522 (L515-1520) AIH - B (2003)
+HiE a (Toa. 915AD) 1500-1.508" AT - B (2008)
wn= v GEER (HeFP, 6 fbilh) 1.501-1504 BT - #iF (2003)
+HIEEHR (ToCu, 6ka) 15081512 RIH - B (2003)
(ERAWE, i FULERAT) 1507-1513 RS (1988)
(HRAIIK, HRBILHCT ) 1507-1512 HUEiEA (1988)
WHT A4 (K-Ah, 73ka) 15081516 HTHH - B (2008)
BHARAER (HjO. 11-12ka) 1.499-1504 BIH - i (2003)
AHIEAF (To-H, 15ka) 1.505-1509 BT - #iF (2008)
WA (AsK, 15-16 5ka) 15011503 HTH - B (2003)
BN (AsYP. 15165ka) 1.501-1505 BIH - i (2003)
W7 # iR LR (Nr-KU) 1.492-1.500 BT - #i (2008)
AT (AT, 2830ka) 14991501 HTH - i3 (2003)
THIHKAS (To-Of =32%ka) 1.506-1511 BT - i (2003)
WaE (YkY) 15001503 BT - #iF (2008)
TR (NrY, 4163ka) 1500-1503 BTH - #3F (2003)
FIE 4 (Aso-4, 8590ka) 1.506-1510 BIH - #2003
W4 (NN, 90ka) 1500-1502 A - 83 (2003)
BHTILA (HiKth, 90-100ka) 14991502 HTHH - Wi (2008)
=hikEk (SK. 110115ka) 14961498 HTH - Bif (2003)
iM% (Toya, 112-115ka) 14941498 HIIH - BidF (2008)
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B R RE O EAREE AT

6 RO PEERAEENR (AMSHSE) 45 & 00k - SRR N R
() It a3 #T i 72
1 e Xk SRR

U RER e o SR, 6 58 R E A AT BAE (21 0 TAAA-120337). 1 B-Raudl,
2 S IATA I A S o L AR AT B (511 TAAA-120338). 4 SRS OMCH A 5
LAk iedbty (12 TAAA-120339~15: TAAA-120342) OFF 6 THD (F 1) LA
BRI, 200N, 13, S1ATTIEERAE , 12, 1549 L EBRET, 1425 TR~ IR b aBdhiE &
DRI S Lz,

2101 RE 6 BEON L ERAS M L Ao Rl A Tw b0 i s, #igo
B A G (X ERFE, AREEE, AT AT LAz R ICEIE 6 HEALATE S e S Tv D, 5l
DL, D LHE, 25, E O S I LAFEOBIZIE T 2 L oTih
VA, BT RO 2 2 ORI O 1 o Th S, B OF LB 5 it~
6 RN PEE L T E S, 12~150 L, 4 SHIRMIEE 2R TR S, SMkEATHL
Lizd bo4fitkTh s, Zhbo L cig Lakibiid, BikmEibsoss ERi1~FT
OWRANE) (2 ko TR L ATTREEAT ¢, SHURIR~I L AR & 3 TRE2ERERT L
LHEZHND, LBROERBI 6 WAL RoATVD,

2 ME o E &

12~15, 210dE T, kL hSRsHMEH S h TR OERLEB 521423 2. 51OMEETIE,
LBROFREHL AL, HHIMNMERTOFE L T 5.

3 bR

(1) AT R L7 L)

1) AA-Erty Fefiv, #- LSoffmrth k.

2) k-7 H Y-k (AAA  Acid Alkali Acid) AUBLIC & ) AR 2 LMD B o €0k, B
FATHHEC 22 T THML, MR 222, AAAMEN BB TI, B%lmol/ ¢ (IM)
DU (HCD & Bvd. 77 ) TR S ) v 4 (NaOH) KA HIV, 000IM
HHIME TR ZBEY LR o METH. 7ok )il IMIZE LRI 2 TAAAL
IMEMOBE AL TAaAl L RUIERT 5. AAAREZORE S 221201, —Hx R0
M.l % R s o L 45,

3) BURHEMRBE S, TEREIRE (CO) HRESHD.

4) MZET A > TRBEREL AR L.

5) MHLATRLREEREMBL LTRRTRIL, #7774 F (C) #EMEES,

6) I3 774 FENELmOHV— FIZNy F7LARTHED, FErf—LiZidHiid, s
PWIENT D,
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6 BOAHERGESE (AMSHGE) B & URH - |ELER R

(2) B3 - BIFLE R RO LI

1), 2) T (1) EALAIMESTS.

3) AZXarFHcHALLZRARE, MMHUERE L & S IZEA (7 A{LHPLEE i : Thermo Fisher
Seientifict: 3¢ Flash EA1112) PIOBEEFIZHE & L, A XoRESE R L T1000T O RSiT stk
BB - AL S, MRfLM T el S A,

4) 60CHJITH 7 A THEREW L RICL . KEBEEM~ A2 AT T v Tik, 5COTH
# T LTNECOE 5 MET S, ZOKF, TCDTH AL, CHflt. NEHRERDD (X3).

5) FMELAENLCOMEDE FHeF ¥ VT HAL L LIS v ¥ — 72— AL AL TR
AT B

4 W oE Nk

FACRISE (213, MAREE ~<— A L LA"C-AMSW I % (NECHM) L., "Coit, “Cilth
("C/HC), NCltE ("C/C) OMEEATH . BSETIX, KREEEER (NIST) Soitftshrisa
TEE (HOxT) #EEFRH LT 2. ZoORERB LNy 2759 FEBOME S RS 5.

SR AT VE L JC 3 A b7 A 425z R 00 B R G4 A & A 7 4 (EACIRMS : Thermo Fisher

Scientifickt #Flash EA1112- DELTA V. ADVANTAGE ConFlo IV System) # 8 L. B#odi

ikt (55C) BEOLEAMEKIL (6N 2ET 2. §"CORMETIRIAEADSucrose ANU

. 6 "NOWETIINIZHEE LT,

5 O F ik

(1) 6%C I3, BURHEEEOYC lEE ("C/"C) L. &WE (PDB) 260 iR LIzliTah
Do 6°Nit, HHREONRE ("N/N) 2HE L. BEEH (KhoREFR) hrood
NERLEMETHD . WERL RN HOFRE THEE (%) TEEND, §"CIIAMSHE
& PURSHHTRECIlE S, AMSKMIZ X 2 lidFshiz (AMS) kiEidL (F1), HESH
FHC & B A (MASS) LT 2 (%3). d°NEIRMFIZ L BT, iz
(MASS) LiEiE+d (%3).

(2) “CHEC (Libby Age:yrBP) &, #E kAP CIREEA i TH - £z & 52 L THlE 341, 1950
& IHE (OyrBP) & LTHMLHENTH D, HRMONMIZIE, Libbyo Y] (55684) %
M+ % (Stuiver and Polach 1977) . "CHALIL 6 "ClZ & » TEHMEA R A HIE T 5 LD B L.
BELZfiE# 112, MIELCoaWieBEMiL LTR2IIR LA "CRALMRER, T1
e ABTIERM TR SN L. T4, "CHERORE (£10) &, HEO'CERDFORE
WA A BHHEABS2% ThHZ & & kT 5,

(3) pMC (percent Modern Carbon) . HBUURFEICHT 2B REOCREONETHSD.
pMCAS E v (MCAA v I REHWIEMRER L, pMCHI1008L L ("CoORABEMEBICHE &
FEEELE) O EModernk ¥ 5, ZOWL 6 'CIZ L - THIET 288 H 55 220, HIEL 70l
FRLI, HELTOEWHESBEME LTR2IZR LI,

(4) BEROEER L, FEASBRORE O CREE L sl BIEMS L B s Laba, A%
DICHREEEIL S KA MIEL . EERISETHAMTH L. BEEEERL. "CREILIHET S
BOEMA EOBECEMTHD . 1 BERE (10 =682%) HD WL 2 IHEMEZE (20 =954%)
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B R RE O EAREE AT

TR ENDS. 777 OFMHVCEN, HEAHESIRE A &d. BEEIE 7077 LIZA
Hahpliiid, s"CHIERTTV, Tz 2w UCHERMTH L. b, BOEMBEE X U
EFRrIaid, #F—sOBM Lo THHEND, T4, 7UYF20HBIZ L - TLERN
Rip Bz, FROGAIZHL > TREOHBE—T a ¥ 2 WBTELENFHB, 22T,
I RE SR ORI, IntCal097 — & ~<— A (Reimer et al. 2009) % Hiv:, OxCalv4.1#21F 7
7% 4 (Bronk Ramsey 2009) % #i L 72 BEBIERERIZOVTIR, HEOF— ¥ ~<—2,
TS ARETLHEEEL, 70X FALADTAMEEDIZBEME LTR2IREL
Foo ERERGESEAUE, "CHEMIZIETWT]IE (calibrate) SAAFRMTHDL Z L EWRT LA
#1Z [cal BC/AD] (#7212 [cal BP)) Lw ) liifr CHEN 5.

6 W oE & R

LR AT RALB O CEIL. 6 58 B L 021401590 = 30yrBP. 1 5-bbE, 2 SR
H i 51451590 £ 20yrBP. 4 SHEA NP £ 012451600 £ 20yrBP, 13491620 = 20yrBP, 147¢
1670 = 30yrBP, 154°1650 = 20yrBP T %o 4 BRI IEHT 225 3 A CHL L2212~ 15002 W5 &
12413, 13k15, MESOMAE4RYE (x1o) OWMTES D, EVEICERF,

EEESER (La) (£, 214%427~533cal ADDOWIZ 2 D DG, 514429~533cal ADDMIZ 32>
DR, 124%17~532cal ADDMIZ 2 2L, 138406~531cal ADD I 2 > O, 147346~
412cal ADOFEM, 1549359~429cal ADOMIZ 2 2D M THR 2D, 21, 12~ 150 L8O FLBIE
6 HERR e & 3 24, 12, 13, 21O F ORME B . 150, 1o IBHERIEMRTE 6 ikt &
Fhuvd, 20 TR EFHNTIMMLEL. MOBOEFEAIE 6 HREMHEL D & v, 51, &M
S A5 MR g~ GRS L R SN0 L, TORMESEIE 25TV 5,

BRI IZ oW TR T 5. 6"CIE-276% (14) 45 -258% (16) &ddk b v i
et bo 6UNIE, 14H90468% & V2 /A B iR LA, C ORBHERERA D R, H4HE
AWM LN AR o (RI3OE2EBM). JOUTHRV5 LOMIE, 532% (21) 2 5908%
(15) DT, PRERSDVOOLNS .

b OREER Y. HARSIZ5 5 R EIEO7— % (Yoneda et al. 2004) 123 TR L
r¥s7EicTay FL, [BEE LTERECRLE.

AU XA R, SEEE S RREO 6 "ClEBB L ACIHIM oMM IZ R4S = Rohb. 4Nt
RHAD DLV IAOACIHM OMEMIZ & Eh, RO S8R ) meiEmciE+s, hbsmo
SUNPAT R RS L BKAPHEOEYIIRL LM TH LA, s"CIIENS LD LIVIERIZ E &
FoTwaH. . fllsie LIS 2% Lo "Nz S Wil 25720, 580
HILC3HM % PN 2 0. 2ol L BE<20W4 EofisEv i iEls s s, RLzyrs7
CHEHEATOEVY, RO S "NEE LT, ¥ 2 ¥583%. 7 v340% L v lidHEEshT
vih (HH2006)

S KELREOENRIZOVTHRHEMA 2. ¥, 4L 210RBEEARAGEH OBt (3
40% L ETHE Z EXFW) 1A THGEIGER S NS ME2ZHEDEA i &I 4 21X h K
{ CRHOMIBIIKIZH S DEFS S, b 2 TR 4HOMIE, RESHRITT% (13)
2 H578% (12). RESARA224% (51) #6296% (15) &, BBURAVE LoTWE. [
L < 4 moC/NIb (BFERISHT 5 R ROWE,. £vit) (3. 209 (15) #5294 (51) OFEMATS
%o MOC/NIIZZ RS OFEHIZE 1 5H5, 21IR150T, Lo 4 oML D EWETHD . KIE
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{DIEALSR )

L BEWOC/NIO RS (YH2006) 12kBE, Fr 7y 2ERpETE Fryy, FF%
C/N=30~50. ZOMbNCIHPIIC/N=T7 ~20& = h, SLBHH % LHAEOMILSIEREORMIC T E
N, THSHIET S &, 12~15, 213C3H & LR A S it 2 OB L 5L & O
1 TR A i <8

AElGE S A2 LA B . 21T TSR, 13, SLAYREEIMEG . 12, 15408 L iBokiE
A TSR~ LA L D RISt — R IHEO BALIRE TS 2T A S B A%, Shilid &
RMEN/AS5 4D 5, UERVTCIHHWORMIZIE 5402 Ed s, WAIC X ZWE 2
LoT, LRHONERCHRTIRENEINL I LI A EHFELOND. WHRAMHFO G
Lot fepic g 2 E, RIS EHEOHBORMRESRET L L FELLNL 0,
MR RSO L Lesh D,

BLEo#HZ LD, SHGE S 6 HoBikiid, CIH et s BB R, OB
LU HiohEed S aTREEASE (. R LCAmA S T ARV A 5hE, IO
Ldh, 6 SOERIICHTE ) F— - RoERERO o kv LS hd.

Eifd & 9z, 14, 210 REARIGET L D b 00w —RH LRI o8, i
FRINT B L R EAHETRAL, BB LTREOENRERTHMEA DS LAb D,
SHHOREHI VTR, WEMORICEES BT S,

E-
S w | mm | s I CRIED D
s R
(5 #No) fo Jjik (AMS) Libby Age (rBP) |  pMC (%)
TAAAL20337 | 17021 | 6 MRS | B AaA | 2717 049 1500+30 8203 £028
1R, 2 59
TAAAI20338 | 17261 |if AWML i:’" M| pan | 2517 204 159020 8207 £025
Rl L
TAAAI20330 | 18202) | 4 SHERE i ﬁ"’”ﬁ AaA | .2446 =036 160020 8L91 =025
TAAA-I20340 | 183013) | 4 SANEMP EE "ég" B | pan | 2548 2034 1620+20 8LT7 £025
TAAAI20341 | 184(14) | 4 HIMEIRA BCE féﬁ"ﬂf AaA | 2360 £047 167030 81.20 =026
TAAAI20342 | 185(15) | 4 SNl G ﬁ:“*& AaA | 2360 =047 165020 8145 £025
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W R RO ESEEE T

®2
SCMELL
miw B R i BPY Lo B AR 20 MAEALRE
Age WIBPY | pMC (%)
IAAAIZGY | 1630230 | BL6Gz027 Iswzzr | D HAAD ET | 15lAD - 50caAD 6 )
ABcalAD - 43calAD (123%
IAAAIDGE | 1500:20 | s20ans 1567524 | AkalAD-463IAD (102%) | 419calAD - 540calAD G 4%
A8calAD - 5cal AD (574
AAAIZER | 1500:2 | s200s02 ey | D AEeAD @ | AliclAD. s3eAD 64
IAAAIZBH0 | 1620520 | 8169024 Iotgs2s | gD A AT | M6calAD- SBealAD 6543
AAAIma | 170em | s0sTe02 WRE5 | HlAD-I2AD BRI | pienD el ety
. D8calAD - 226alAD (0%
MAAIm | 1Emem | Bies0z 1ogsay | FEAD MR et | BcalAD- £BaAD @8 7%
ARl TcAIAD - ScalAD (6:45%)
(&% 4]
®3
HEE 87C (%) &" N (%)
No) (MASS) (MAsS) GAAELE) REHE, (6
17en - 22 532 175 136
17261 -271 59 564 224
18202 264 87 578 202
18313) -261 756 477 243
184(14) -6 0468 912 0302
185(15) -58 908 31 206

1) RICEHEREARLLREE L EEOE

DENEH T2 72,

#2) AR, &

B & OE AR OMEDEE, ST A £ 2 AL

ALY CRIEMAEHRONGhoFz. ZOMd, 6 NIliIZ256% ORI L H

FTHILLTED, +05%EOMEFTHINE,
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TOBN. AL L WU BRI

T BdE. AT AL ki - AOEO B EFER AT

HTRA AR
1 i L o (=

BT RRRE A I iR I ATEE A IRERER G THRE (R vy sl A R I 3 W PO SR o5
FECTR2IEIATH~IZH 20, P24 4 AOH~5H15 Ho 2 [IZHE D AR MME s
NLMBTHS ., PHEBFEOMETIE, HMMNHER RERCTIHARESGR) »O5HER~PLHN
O 58, WAL 1B b & O L RN bR S, LMRR, AUMRR. LI, #hEEE
SR, BRI R, B K OIS 22 S s, K23 S L DU 2 Al
W THMAHMTHONAKMMAER (FBX) T, b b M~ s Sh 2Pt 4
A EEWRIE, BEURR - PRI IE S 02 B 26 4 CAR S L RE ORI
B oA, TREHN . BEE, POR. A7 AESSMLLL

IRERBF ORI 2. B4 FII S Ll F AL 2 0 5 5 AR ae, R GR35
o SHERIZH A YA YRR A D WILRR 2 R L oLt 2 ¥ 2 A2 LT R
Do BTUMIC B D N RO BAFENMARMITZL <. SFlNs oML REE AR
BFM ST L, (RIZRBE & e 20D i & Hok L ARIRER & oMUk % et 2
S L& o T HHEHUZ BT MR O EBERY T L) L COMBELMMEHL 2 LHT
&5, ARCIRE, #F A, BLURBLBOABHENORMEL LA, BT, HESRER
H¥ s

2 SR omER

2-1 WMEHOME

MERFIIR L CRTIRATHS. NolB L UNo2IZBHFT, ThEN6SE, 25HAEHLS
Wi L7z No3ld#ksCIehlt iz & b PERIC i S h T b,

2 -2 WA ONH

WERFHL, YA Y B PO o s —2EBLANYFFIL (F. A¥ FRIREWD) Ffliv,
WRTFFH A LA OB CO3~05 g AFH &4 L 220 3 ¥ #D S ORBHBIB M #IZE 1 ~ 3 (253
LENTHD, WLABRE 25 L. KEWHZHBINEC, S0l & LERa izl 2.

2-3 W & N B

AT AU =R DRI HAA, A -3k, FAYEL FR—2 b 2flio THE L.
TR A SRR TS L. heo#ls & CREELHET L ) A TIHRE L RS N, B
U E R 2R E, L2 koY - FO0—7 - w4 207+ 74— (EPMA)
THHIT L 720 i L22BABHE A & L ASRERR & 1 7oNodSaxds & ONo3Salz 2w Tid, EPMASMHT#C T
#. F4 &= (@i8E25mle =F L7 03— L975mIOREHET) TRA L. HMBIgE L.

(L5 e i SR E T R+ 218, @2 FFY LTSN ELEL, ZFLT L
TI—=, T TRERES L. SRE130° T2HMUEENL, EELTIHITAY L P6ED
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No.lSa:35 & UNo3Salz 2 TIEIE, NolSais & UNo2Sa 1220 Tk £ / —FLSTHIEL o257
7O RO L R, B B X U7 v RREE R Mo TER L 2 T R K TIER
LL. #IRTANEE., WRBERHRET 7 ARG A (ICP-AESH:) Toif Liz.

2-4 HBLAREBOYZzO0B L0327 OHE

NolSa: 64t L2zgtHO~ 7 0y F & VIR~ S L Tw T, K HR02mass% L T
O 25 S A A ). NodSa i %01 mass%:4: i o 3 2 1 K00 ~02mass% D Ml A5k A A A
PIHIARAZ £ o THENL 2 NS (8bi~dy) (HUE R b R ERT & 1953 - Ei1968). 7= 7 1 b#k
AR IENo 1Sa 45 & UFN0.3Sadb1230~50 p m T, RO M A S 1L v. NolSad 4 #1384
IRECTHARE RS 57 A5 £ F(Wus), 2RHKEE 2 SREMHWIFa): A S AT LHEES D
|\ B & UGB ASRIET 5 47 7 Z{L L-#i(Ma) A 5 2 SR SR Ew AR sz, 200
No3? A # U IZid B F R0 Imass% K 0 M & B R0.1~0.2mass% D MORRIZH- T, KETHIK
ERTLFY /735 A MTmag$ & FIKE THIKE B4 28F ¥ > RIEWIwe: Tmagk D+ ¥ >
IEATEC), B & UH T AR A BHEHGHIC & o THEE S WA JFE A WA L L Tz i3hy, e
Ao NolSads & UNo2Saih & BN S WA REAEWIFLHE L <. BLi OB EOHME
WETELHRE RITZ Lo Ta LD

NolSallZ ik A & ALI(Fa) L # 5 ATy £ BUHG) 26 4 5 ERAEYW. BLUF AW 1
REHUGH A &% 2 &I/l 1. 220@), Nol2Sa (X WEkaL & Bbh 5 APy 2 . %20).
No2Sak2 1247 A W A BRHGHIA 2, 2622045 % 5 F &M EmA e s hi.

2-5 1L 7B oL

No.1Sa,:8 & U'No3Sa. DT Feld9331~9995mass % T, E L L TA & L6 & HREATH 8 1u2z(
# 3). NolSa?r & (£017Imass%?Cu. 0.200mass%?Ni. 0.064mass%Co. 0.014mass%?> Mo,
No.1Sa2#* £ 120.044mass%Cu. 0.042maa%®Ni, 0022mass%Coh it 217z, kL 3 BUE S
MENLRERFOREALIE, SLHOREIEASNTVE, EALTIEHTES. NolSa:
DTFeit i1 2 14632mass%, 49.74mass%T, HIHIZHLHFHA TV L. L2 lH 2513
0.280mass%. 042lmass%OMnA T STV LA 222 BICRIFICHH S A E S STy
Foo ALY ERERTHS. Z0 L GG, MERNE T 2L OURIZow TR 5 LS
LA (R FE - OMERN FI2d o A £ 2 S ML LA ZZEEEBUR £ 72 1IN0 212 BT+ 5 LRb
ORI 4 2200, FOMFHIME L. = 2 TRNo2IZHAROMiAE A & L Tw Tkt
HhHIEERETAZLEDTE

2 -6 dEofikicks CHfkikizorE

Nod# X ONo3I3 T JLAHT (5 K 08mass%R il OS2 EM & LTw T, Nodlz2w» TiR R H it
O0lmassBHAiMOME L& E L. TOSMIZREROL~02mass% M % AL L TRIE S o WROTIE
Wb B, No2IZ 0w TIREH L & - 22 B0 RKERIIAYTH S5, MEIZRET 2B 16
HNEEAGDEDE, HMEEHELTOAZEIRTE BH VAV, Nold L UNo2IZRIET 2 &K
EPIIEEEF & Y EEA R S A G o205 Nod3d 6 idsk+ # M Rbia Bl iz, Nolb
£ UNo2ENo3& Tid, H&ICRET L2HSMAEDIZ BT L8F 7 Y BILHOAME L VI LTER
LR
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TOBN. AL L WU BRI

SRR EOMEEEY S T EEATE Y ORIE - 4 & - fH2000) (R0 - #EH 1997
VFhohErHvehiz L LTh, 2EMOTHESETHMET MG S -2 LTS
Do HEWUE LCR—-ORBEHAEHN S L LT, Bl P SR zn . RiEmici
SNBMOHBBRIZIZIL S EAE LS, BLASEAZFROEE, WEEND 5 O LOEEIZ>v
THHT 2L EFH L. floT, EMFEHZHMERE. £ b DR L 2250 o L2zl o i it
TR IS 5 &I B EE T, SR BB L2 RSP EI R 85 T Ltk Ly, Bk
DU b 5S4, BETWIES T 2B VL8NS L.

8 (Cu)y =& (Ni), BLUFa» b (Co) OZHSTREEEN LTI VEETHL 12,
PR AF NI, FOEEALPRPIZE L ED EESRS, o T, ARIENAT DR
Twkdofbdh e, FOAMRILIENREEOMFIZMO S ¥, WREHOMRILIEE S L
SESiLD, % 3O 5 HE S 50.005mass% I | ONiE 72 18Co# & 47+ BNodSa45 & UNo3Sa®
(mass%Co) / (mass%Ni) (EFTIECo L M) & (mass%Cu) / (mass®%Ni) (B TACu L
). (mass%Ni) / (mass%Co) (HKFITENI“LEZMW) & (mass%Cu) / (mass¥%Co) (AFTIE
Cu™kiti) 2RaE, RIDGMOLEBY L %5, EALOMETO Y FLALOHFH4() -
Thhb.

[0 4 (Da- bz b 6t HE~ 7 300812 oo 2 0 2 SR Rl i 7 SRR T, R
FH 6 SR, AR i R AR, BRI L T S L RO T2 - 35 kL. B
£ OHRILD IR ARSI S Sk L 21088 ) @ TJRIHRL-3 - dOKA T 54, Ri4-5:
HH 6 5-HE, RI6 : AR, RIT- 8 W5 ILHE, RO - 10 - hARBDICEH S 5Cu, Ni. B
L FCo=misr b & (iR 2003), [H4(2) a - bl I8 E UL £ 1 AESFARF e 7 i s I S B il
e 5 L L7 4 SO Bkt - BMURILL - RO3 - 8RB, RO2: JJF. R4 S0, BT
TR 7 HER e HE 5 8 HERATEE (s S B Bk & ik L 20 5 MOBERR5 - 18- 19 21 ¢
$T. REL6: TDT) G IRIL AN T 4 B RBR > 7 AT A & 8 HERCH B M HE 2 &tk L 28R
(RIIT). EIRULUCRR BT A R BR 0 7 AT A © 8 HERC WA 12 JEoE S D0 A & o L 228
(R20). & & CALHEE A LR ICRT 7 F v 5 £ A WO 7 1 20 EE S h bl A Sl L
o A BRI SN(RE22), (8] BN E £ RO 2 e & B A S I L L 22 ) F(REZBNC
EHENSCu Ni. BLUFCo=mMart &7 LB, L, R 20000848 2013). 485, [TEHFk
SRAEP BT ¥ LB RN S AL o MRS L (O). 87y AR L X
PR A IO (@), R R M S ko 2RI T S M(A)TA L 22 No2Saw:
1220V, Niv ConfliAT L H0.00Imass% L T Chofofzi, MO 70y MER&bHE,

4(1)- (21 5 5 A% & 312, NolSai.& No3Sa 5l 282 WA A s h s, Al 2 %
BENENRBHRORL 20 ET Mo TRESZTiEMEAT V. Nolb L TNo3iZ~NiB L Uf
CoBAiitA* & hh THVNo2IZ 2V THEIBED Z 2 d0 2 5. REGHEF O SR IC o Sh bl
HA ML LA 2 ROSKFIIEENICESbOHTREULTwLA, BRERT Rt AvTH
S TWB I &, PREHUIZIE S D8 6 ML L2 No3b Nol - 2& REBNHEOR LML
FHELTWAZ RN E BT,

[2d()a - bib23v T, IR ##ENo.1Sa . & RIBEgH & URBSal MIRAIZ 54+ 5. 24 (el - 2t
No.d. Rf3. 3 L URI6A S L 722 4 SUBHZ & S LANi & Co. Nik Cudd MR %755 L 22, NikCo.
Nik CuMIBHE RN ENEN099. 097TRETH LIt hE 2 bl LR IBFHIIZIZME UL
WO ' TR S TR
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4420, - bz T, RHMBN0.35a, L Rf16Sa, Rf228ai, 5 L URIZ3Sa (d HMBIZ 4 5. |4
4(2)ci:®No3. Rfl6. Rf22, 3 X URE2IEH 2N HNi&Co. Nik CudHIBIFREIZV4 1 $099%
Flo>Tvia. Nol, Ril6, Rf22, & X URE2IZDWT HIZIZE C{LFHRObE L VTS A
AV, ERBIEHTED,

124(1) - )00 WAERE RIS BB TR ASL L P RovFhicse Ty, it
Hoddi > WD 72 R B & W B2 OBREH SR B 225 ST 2 L IZRYT
Zoft#Edlno 2L LTMIL ) £ 2 5208 S 5. PR ENoIcHHT 5 L. (2126
CALFHI O SieA 7 M 12 e S W MM oflr. B X kil o celh 57 4 =
LA ISE S N M BV TH R STV S, 2P EOHM TR 2 i 2 B ke £ 72130
FPAENIZIED . WHROL VIS N, ETARFICMA, MU, THES ATV
Fhdrdt L T ORI HAY 2R 2 RAUE b 05 S, RO B THAC R A 5 dilgtic .
H DM S IHERISRCAE TR AL 2 EATE S, LB, [M4(2al - bIFHURBIZ 57
i+ 5 No.3Sad5 £ URE23Sa, & . Rf16Sa b K UR22Sa Tl &M A PIZ B 2 86F ¥ > Mk o
AL ) T, M R A S. Cu, Niv BLUCOSHTILAZEMETHII L ELEADE, I
EHERBLHWEFMERET S5 HENFR e > COATREEEX 5 EATTE DN, TOLI
DVTIREGHOBEE L,

2=-7 & & &

IREEEFH L %80 ERFEM R R IZ oV TR T E L. SR TOMEMRLRATE &,

WFO 4 SEEHTE 5.

(1) REMWONTEHUIZILES LBl S ML 2 SofkiE, BLUCFRIHEOEHD, 58
b L 28k Cu. Ni. BLUC=MTEWINb RED. 2hEFhR o ic B TER
ENAERELEH L LR

(2)  REEBE~OUHHBECE L UPEREZ B 2 %% £ 2RO @S0 —~2 L LT,
MU LA SR DI EHTED,

(3) IREEH O FREMH DA & o1 L7288 & (2120 UCu. Ni, 35 & Co= MM Ib & 41 5 $
arat, 7R S LM oMER, B & ks o Cce A6 7 4 2 ki

EINLZMBFIBOTIMRBENTVLEILE5TADE, HIWEDHMTER SR
Sl E Ao BURHEA LI 2 D 0 H AR DIV IR BB S, B DV IR TR S hT
W EREE N T O M T B AR 2 b 2o 6 S, MO B TRE R A 5
JEERLZ, &5 M SR UGA F N A I 2 B L B L ATTE D,

(4) Ao A5 ok L7z 2 i@k LR ol S ok Lo Bdik s T, Rems
W OBF 7 A BIEMOATEL W HTHRENA SN, H#kECu. Ni. B LT Co=lTHt
AHTTE . A S S SR oL T L R R OfF & Y BRIEROHEE W
IHMTERNALNDFIATR S A, HRFEARLEMETMENET 2 HENRL -
TV ER 5 LATE S

i1

1) Gk EE NS TR R AR L > 5 — - 8§ SR e 0 T8I L 2.

2) HtOMAMEEC>VLTREEOTEMIESATYD, WEEDTH 2 BURERCEE. #

EREICHE SN, WHIFTHO WS, S BDMEG ML, ShSh 2R Ml ERET S
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Lrbil, REROMBET-oTHNETAMEMET L, TOLH LTRSS LM T,
HRGEIHESNAET LRSS L, WHEFTERCHEI> Vs hd vy ERTIO)

ik, A SWOBBIZ BT S BHTEIC L o THEE SRS E T 2WFIENT 5. /4.
ZOH B L o THO A PR H A — TR L 2ok (R 2 2008 AT

HBEEAGNRTWD) (MR LHEMET ML ST, BMRGE LT TV, HIGCH

M AHMIGRRYL TH o L B L 6N OT (HMBEEZRIRIZ L > TRE B0, BIER

0.1~02mass% M % FRT L 261215 (L A FNREL 150T M Lic o8 %8 05 5), £&

LT H0A B SR L i - BB T 2MoRAREIME - BT Lo b S NS #

WA — A B S AL S A2 I 1 B R SRS &0 RS SR olE, EiEo3

LB bOEERSND,

BLOEOBALC PSR, BRI Lo L4 2HEEHEOW AT L5 12058 & botbRUZ st
SRS LHEW. T b b TER LSS ECR LI BEEA L Sh T v kT D
WHAREN T L. BONHTERL#HMIESALT & 12 Lo Tl S b,
Fro, ERSNLHERERRTASLILVMORELTRE LS. SOHEIZL L MRS
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