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DARHAIE

G0 B A Dwa384 0]
-

118 8 5
P

1198 0 D

E40 BERERBR (1)
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4 . i e O LS R

- e

1401 Mfed —_—

B B
14C-2 MiEH [ ———
PR B PR
14C-3 AL #H % =
200 %0 1000 1100 1200 1300 1400 1500

Coftated data (c#AD)
B4 EEREBR (2)

Fhe BEREEZSN LMD 5. RS LRICSME GOE 1) OKIERRITE. R
(EHigee @SB E N T, BIEME ke 3 T LA M@E N MlEhioiis, e s
EAREREE AR, BIHBAR, GroD s EpmEE hls, wIRLll~#lN TE-o 7 T
NBEOH B, KMOBEHOBMEIETE, FXTERENO 2 VichiEEh,

U, ZRWHICERT 2% EMARTSH D AMIGERETHIT L@, AR RO &
ITIRBOTREAEAH R SN TS, WIS, TREZAMIERIT 5 LA E RO O
BICARBICAEB AL, 2 VI EO LIRS MOEICE D, RIEWIIT i~ ViR LG IR S h
% (hk - Kl .1980),

AMOBILIS 150CTHED, 275 CTRMUSERL THR TS, T ORETERIZ 9 g
THY, ABICTHICEESICHRTOMMASLELE ENS (HLT,1993), AROWEMBEIE, B
WOBEPHENT HARMOFRTIC L > TERELH. BIO MMM EDERd 28T 400 ~
B00CTLENE (14 1984). THEAMOLEBANS THBL0—AH 275C, NItla—2R
AV180 ~ 270°C, U ¥ =% 300 ~350°CTHM TS T LAMEL TV S 84 - &l . 1980), &
AW & e X N DB OBOMNH BT, KRB MEELORRAN S 270 ~ 325 CTRIE
ORAFIEAYEE E N, BREORIE E L TERREN T L b, AROBMATIATTREL TV ik
EOMELAELEEZLD,

g5, (M- LM (2012) 8 & TG ARHS 4 0k 0 V20 (A~ BRI D B RO AR B
BT 3RBES o L L EBEHOMB I ETE S, BN SOMBORROREIC I
EHEU S, AL EOEMIC B BEMOBIRIICI T 2 M0, WEHZRM 558
S Y 2BHEMOMEFAOFRIC L AR R D,
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2. WMEREORS
(1) e

WEHE, HREESNSANBTIORMERY LA OGN (LT, BEi Folii-F
(O ESE, FRILOMERMHLE 1 8 G 2) TH5, AHERMREORRMEESIC 1, WH
OFHRE BTN 7 FRICTRT,

AGHTIE. ERdORMEHOENRA, WA EEZ SIS BRI L S HBUC KA DT H LMD
WT, A B R R 115 To s LR (P - IR i L T2
(2) sHpkE

MBS, WEE 0.03 mmOIE X ICHIEL THIIC L, ST TS 5L, Ml SEmo
KIBSHEBE AL IR0 . BHOME « MBI TES XIS LS TEAMMALTYS,

W RN S OICHERREE X AT T2 Ay Z—EMWTIDNKICUI L, R HOFy
TEedBH, FOF 9 TETLAT— MM B, # 180 ~ #B00 DRIESHIZ BT L Tl
O.1mm L FETHNES 5. 510, # /9l ET# 2500 OWEEHZE VT IEHEC 0.03mm ORE I
WY B, WIS S—H T AW D (HTBERH ORI L 5, W@ R Y, A
F—BIUHER—F—FicBV TR 2.

(3) &R

HERIIAE O 5 B BER 7 FE -1 IR LI DU TR L, WEHIME Fic B0 Tl
WAl R MTICHY 5 REE, #Y EoBRGHSECH LT, St 50%), Pt (20~
50%) ./t (5~ 20%). MRt (<5%) BLTTHHTHER (<1%) LV SRECHXDEBELE,
REMEMARC OV TR FHE—F—BL TSR —— Fe BV TH B 21T, RN S K8
FERA L. MBESRER 11 ICRL. MFICETFRNEEE NS,

ATURHE, IR RGN T2 MRS B i, Lot Ric 72 5 ke ta il (13
OB GOE 1D ICHYT M), Thooliciify 2HEHO 3 MlicAS{RaEnsg (B
[ 7 FED, iy, HERPLE Ll 518 E 2 ~ 3em &I, FAOBOEIEE 1.5em BT
THHRIC T B0

B R L
B HAR - Eoft
H(H |8 R AN &Y FE| B k| MW %
%X (Y E MM Al & i B | @ i
B | & B |46 | W | 6|3 | B8 #H| R | ® »
H 1 R Ak 7 4 -
¥ A #* &
s ”
%&ggzz Al+ || 2|l x]la + | + | = |o~a
B e . ! 4
P o + + +* - - * *+ + Fay b4 = + |O~A
":ﬁ‘agﬁ" Al+| x| 2]z + tlAal+|xla|x]|] ©
< WCH >
@B (500, O P REO~500), APRG~200. + R GY, b TRIRAY.
11 WARRER
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HeRmatE PEOBEEMIE. 802 ~ 3mm KORMHR ZRETLTED . PREEESH NS,
i, PROEME, PROGNDSED, BAR-~-ARKELST 5. B B YRR
Tfked-TD, ARA. BEE, ANE WHIE, GG Jba, FRNEEE EENES,
AR EME—HTHD BAE65mm DLOLRHEND. TOMOMMN & LT, A F A,
Bt Lkl . WEEREAA SO TRIBED 5N D, WU, TR LA k(o che . Kig
et EE M, MEknRd, BHcd. PR~PERIEOLES 7 5 v 7 It TRIES 5.

R, il U HERRAUR RSO b Gl & (R ey 2 . BETTG bR JRERS L8
. bR, AkEEERE TR T B AL Thig @ SRR < BB ER L, i~
A TS,

BREERE, WO ORRYUIRTH D HIROMLIZETRERMN 23D, RBhBicTin
2 L OB, BHELEm AP R S NS CFENS I LR, 05 ~ 3.5mm KD
HEEIROBBEMRTT LV NTHB. BITSHREGORE WEIC TR LR, I, kgt
P ETRRE NS D, BETHDREERIE L PP B0BnERT, Kie, LRY 2 Z v 2
BHEN, KRGS SLIEENERT. WREHS, ARMCAOMG L D LG THS DR,
Bt Lkt eI E S { SL S LANEE E- T2,

(4) #8

MR E OB EINE, BE LT EEEESET L, BELEEMN 2L B0 L, fLEERD
BV EHRENS, TANEREAMBLHBT LATES, —. MEE, WREBICIOENE E,
W OB Z-oTWHT LS, MEEICE D, P OAKRERS, T LEMCEEhD 5
HARHERLI LB L BB T ENTES, KEEEEO KO, KL (FeO (OH)) AR
LD AREkEL (Fe203) ~ELLABIG LA HNa. COkMIEEROATKILLIE, 270 ~325°CRIE
ORTHENBBETHS (574K .1959) T b, WAL ORIEOMRERW> T LT hs,
CORH EHAMEIEEA D L, MOMOHRETORIKGOIE., WERERKT 2R E h
i, BOSOHERMERD AHLNEEEEN YT LB LTES,

T, WOLEKABERRYNTSAT L. BRELTBONEIDT L5, AR
BROEMTR 2 SIS A HOMEM LIS ENTO2RMES EML. | SORMMIHCElREn
B X TSRO AR DU THHAMIMEBIC X BRERETT - 2. BN TI, LGd Lic Mg &
D IROMAEZD: L ASNBINREBREET X o o1, E, MREBOTE, &H HiklOBER
Ok aMEMBE (B00CTHRID Sld@wbhid ok, ChboopElEza L, Eidlik
HRIEMZ MR (MR CHA LS NS,

<5 |k >

Bronk R. C., 2009, Bayesian analysis of radiocarbon dates. Radiocarbon, 51, 337-360.

ORI 1091, HATAH BRSO . RO R

BT 1993, ABE . &0 & AR SCER 71, HECC AR 286p.

FARNRT RN 2016, TH 27 G JoRd M TR AL 8 — (SIFCH) 6 980 15 SR e — . Akl
(ERHREFAEH 66 4t 36p.

AR 1995, FI AL SRR ORFIISAINICHE | ACHBISE - BER 31, SURDICPARITREEB AT 81-181
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(slg R 1996, HAHELBSIF OMBEAMICIRD ARSI - 308 32, sRICEARTTR IR 66-176.

(A 1997, AR RS AR . ACHBEE - VI3 33, Ul AP RERVERITON 83-201.

FYHERE K 1998, HATRIZAERH ORER IR  AHEITE - S0 34, AR ERIAT 30-166.

ek 1999, LIATEIEAEIH OREIAIICRY . AHBIT - 910 35, SUBRPASIRI R A7-216.

(K < LA () 2012, AOENE  HEEABAH 7— 2 ~<—2 . 5l it .449p.

BAGER 1984, AROMIE . M 260p.

A « E2alisli 1980, FIMLEES E 06 AT . B e il 250p.

Reimer, P. )., Bard, E, Bayliss, A, Beck, J. W, Blackwell, P. G, Bronk Ramsey, C., Grootes, P. M., Guilderson, T. P.,
Haflidason, H.. Hajdas, 1., Haué, C.. Heaton, T. 1. Hoffmann, D. L. Hogg, A. G., Hughen, K. A., Kaiser. K. F., Kromer, B.,
Manning, 5. W., Niu, M., Reimer, R. W, Richards, D. A, Scott, E. M., Southon, | R, Staff, R. A, Turney, C. 5. M., and van der
Plicht, J., 2013, IntCal13 and Marine13 Radiocarbon Age Calibration Curves 0-50,000 Years cal BP. Radiocarbon, 55,
1869-1887.

Wb D - (PUE L 1982, BISIACHHINE . HUERRE 1 TEp.

Stuiver M. & Polach A H., 1977, Radiocarbon 1977 Discussion Reporting of 14C Data. Radiocarbon, 19, 355-363.
Wheeler EA_Bass P. and Gasson PE. (W) . 1998, AU F OB IAWA 12 X 5 P MRBETREBLY 2 b (s
Koo WML N R (H ACHREIKE) il it 122p. [Wheeler EA.Bass P, and Gasson PE.1989.JAWA List of
Microscopic Features for Hardwood Identification] .

HAE 1959, B L4, R 710p.

EEMA 7 —RE, BIERG « 72BN,
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HE1 - 2HEABRDBAREIR
AL - R AMS (G S L —7
7 - el - ETHES - LA
Zaur Lomtatidze - {7 B ACHE
Ll
TRy Gl CRIBE N AZ DN T, Z2OERBEXURE Mk S OREEEME LT,
54 i K AMERITR ik (AMS ) 2O MEHERASTEICbE, b - RLEN
S EMliE S & U DNA 0 &3 LB iEiT > o ORI
3, WA - BEEEMRHINE, DNA S L2 olinE, BRI
1. &H
BUEHE, LHURT | CRHL 7= B AN (PLD-36503) & Lk R L7z bR (PLD-36504)
THH. 42 ICZMHBOGHARERT. £ FABRICOWTIE, eaiialie UTRIRL /-
14CSFR I TR, MBS LzaS—4 v &ibe s Lz, £, Ml Lis
fi%, EERERIERICED s e, Ao, BRF—23 A 12080 T
2. R EERNE
(1) #&
HORHE R AE (SRR O FHE, BB, BT RSl (Al - SR, a28s k AMS:
NEC % 1.55DH) &HOTHliE Lz, #8540 14C BEEC-DU TR I R §E % 17 - 2 i,
14C 4R, IERERIINLE. a9 —F o, RO I - RAGE MR OB

THLTnad

i

bk I s ) A 5

—Frn

E w5 WET— 5 KE7—5 LIRS ]
e : W (kB ey
FLD=38503 o, fir (D) 9008 dry 35— 4 il
. i : +we W R (bR i nn
il @ik, KRR 118 - dry 27—l

#£12 AMEEBRUNE

xR
KBEE (LhE2)
BOELRLF SK1 FBfE /4 #ES TP309.327m)
EEUERLF SK FEfE /4 EEBS TP309379m)
s A=k
AEE% : 50mm @ S5mm

B4 BHEEHSHESR
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VAL BERRRI

AHAT—F 0O 4CHERIZ. ASERLUIEHENOR SIS LT, R F— i—HROLE
BRI B IS, W) HROWEABETSHS. 14CFROBUEIC I OxCal43 2R,
I 4 B M = S— S RO SR BRRE R B U e, BEEH T — 2w IS BRI RO Post-bomb
atmospheric NH2 i Hio) Marine13 2 (F THILY, SIS THEE - REHLOERNRHIC D& i
L7z ePnifte 2 A ) LT, MR U F— 23— 2 A HNE L s R (ORI . 220 0 Bl e il
fEHIE.  FEM (PLD-36503) A%2.4 £ 10%. & bR+t (PLD-36504) A8 1.2 £ 10%THS.
(2) B8

#1312, ARG R R ORI IER VS RAE L (8§ 130), FGLAIHIRORIEET - T
WEAEREIERC U P R L BRI & » TR BT REE, AN TERM e Sz b TARL
f= 14C HERA . 3 43 ITIE RIS Post-bomb atmospheric NH2 % HlU 7= BEEIZIERS A, @44 iC
#EHEIC Post-bomb atmospheric NH2 & Marine 13 O# &bl A F O FRIESRE Th TR
o EERE R ORI R | RS TUVEWIETS D, SRR AERh i & h s psic
T ORI RV TR TS Fethic i L iz,

14C fE{UE AD1950 & BEpUic L TR Rl 2 LIz R TH5. 14C K (yrBP) ofFliciE,
14C DM & LT Libby O 5568 FEAMHI L. e, (2Ll 14C BG0RE (X1 0) &,
OIS, BHEEGEFIC SO TRIHE N, BHEO 14C EUE0 14C EREENIC A S i
NE82% THB T L&RT.

R (L
3% |mwmemnn] o opr LR ¢ Font-bonh 3
e () (rditie) JipiPtie)

o L
RS W

L B L PRI 1o

4L L

i oo
1y

om0 e | uses

| 32100

B Brm

A )
Jl AD 10,30

#£13 MEHREFCNES SUBFREOSER

wf PLD-36500 117} 16 & = PLD-26504 85
¥ L ¥
bt Brababi ity » 9
Ll 1401-1708 cal AD ( 70§ L
m T cal 40 (3.2 o
J_nﬁ& -/—n/"
@ Nt "
i 1811-110 a1 0 ¢ 83 %
B 6231828 cal 0 (1. 2§) &
eam S3-10 cal B0 1 0 - R
E-m) ore-1925 cat 20 ¢ 0o E S
= ) L T = <o
) heaa-1123 cat 40 (10 o) -,
B o o 10 4. s
- 0
- 0|
sl = ey e (S
o tme + 1 i

wert i wa i

43 WiFah#R Post-bomb atomospheric NH2 % fIL e IEFRIERS R
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[ 44 BYEARM Post-bomb atomospheric NH2 & Marine13 wﬁ.ﬁﬁm&%ﬁ\fcﬁiﬁﬁﬁﬁ

BB, BEEOFIZLL FOLBY THD,

BEERGE L1, RSO 14C e THEENA 5568 4L LTRINE N7z 14CHERIcHIL, 8
LOTHRANE MR O LTI L 2 K010 14CIREOER. BT EMRINOE (14C Ok
W5730 £ 40 ) ZEEEL T, X DUBEOEMICEVSOERING 32 L THS.

14C AE{ROISIFREEIC I3 OxCald.3 (BEIEI#7— % @ Post-bomb atmospheric NH2, Marine13) #
L. &8, | o BEEREEIRIE, OxCal D% H L TRINE N 14CHEREEICHY I 5
68.2% (THIBR OB TEIUEHTH D . WIS 2 o IEIUTEIIE 95.4% EERAOBEREHTHS.
1w AROEFROMIE. FOMRMAC G ASERE BT 5,

(3) #®
E FEE (PLD-36503) L& kAR (PLD-36504) 0 C/N ELME, OIS —7 2 h0lH R
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FEED 29 ~ 3.6 WM (DeNiro, 1985) ICNE->THD, AF—F O RIRERLFOHRIE
@bz,

HEOBZE CEM, 2005) I2HEL T AR L 72 4 28 7§40 100% it f2- 2l 50a5—
F 208 13C % -21.0%, 100% AWK > B &% -125% L fEL, MBS 13CHh6 %208
S HE O RERRIRT 2 L & MM (PLD-36503) i3 24 £ 10%. & kKR4 (PLD-36504)
212 = 10% LHfisEE N, S ORIET Post-bomb atmospheric NH2 & Marine 13 DS &4 1ol
A T HETERGE 21T - foe RPN 14C RN, HBE T &1 0 — = e 5 128,
WD E U B, Lichio T, & DD IERERD Bbic i, MEAVERL Tusipdic i 5l
IEff (A R) ZROGTHIIREERIES 268055, T, Marinel3 O EREGENI#ZEZO X
Muviz, il BIBTEXTOS EE0, FoIOMEERE b L EmhEORSMTH LN ES
I E ATz, BEEIHIKOZ & L CERIEETT - AR gl L.

2 o DIEIEROEIRICHENT, & hEINE & PR, 17 iR~ 20 RGO ECE R,
T05 B, BREMOAONTRRICOVLTHTES L, 2 o MERIEA TR HEPOMOERIR, &
REWTE 19 [ KA T 19 IR~ 20 IRGPERRL TS, 2L, SROBHOINE,
EROMDABIHEL < 18 ML L ORFUCRD THE < OA, BURICHBY Tl S 8 YA & i
WEha,

3. DNA 3R
(1) #&

TR FU L 22 YR h—r8A Foi— () ZHWT 100mg OKEAOFIRE L UH—
KEIW O M Kifit A > FEZERIL, DNA {IH#HR (20mM Tris HCL pH 7.4, 0.7% Sarkosyl NL,
47.5mM EDTA pH 8.0, 0.65U/ml Proteinase K) ZFNFhEAw 2—T Iml Fa—FIchZ. i
HUOE SIS LEh s B EESHE L. Fa—7EY—EI34— (Eppendorf) lctzw kL, 55T«
24 WM, 37°C - 24 01N, 900 rpm THOS & 1z, FOSHRICHEOTHL (13000 g, 5min), T 3
ml @ TE 23w 7 7l A =Rl 7 « b Z—2=v } (Amicon Ultra 4, 30 kDa) (Z#7 1 mi @ ki
L, EXw T Y TRELE, SO L (3250 g, 30 min), dml D TESw 7 7 &MA T,
& BICEOSEE (3250 g 30 min) Lic. SLOSHEEMR. RSB ¢ 22—z bOLRA T LIS
o FiBRRE2 B LY 1.5 ml F2—712# L. QIAGEN Mini Elute PCR purification kit i {4 & iz
PB Sy 7 7 ZiMRGHO 5 it A TE~R w7 4 > ¥ TiRE L. QIAGEN PCR purification kit iZ (g
&4z Mini Elute 15 LICREHAMA, WOGER (13000 g, 75 sec (WEd 5 GHICHAD)) L,
ORI H 7 LRI RERER T, 750 p | PE2Sy 7 7 ina, ELOGE (13000 g, 75 sec)
Lo MO A 5 LRSS F iR T. T, SO0 (13000 g, 75 sec) Lifz. 0ot
KAZLEHLOWFa—Ficty bL, 5L 60T TEHW 15 g 1EB/Aw 77 (005%
Tween 20 #ifll) &4 T LNO ) A AT L OWINSETTF L, 1 28, @078 (13000 g,
75 sec) Liz, BLOGTEHEICH T L FOF 21— 7iciE BBk %e DNA B3R L LT, DNA Ee
TV, DNA BIERREIC IS, SOCES W2 V2 Qbit 3 High Sensitivity DNA Kit (Thermo
Fisher Scientific) @l A7 LAz, DNABIEALE R, ity FOmMBETERBLE, v
bz i L7z B85 DNA IS OISl THBE AR 2 H—F # | BRUR X 4—F # 2405 DNA i &
ORI BB (R L i Thitl U 7z 2 Al & U#diiia o Negative Control (7% 2)
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OHIHORIE S DNA BRI L 1.

RiRIc, MR RO TR S —r > — (Miseq. AL 3#) Tk DNA SHBERILL.
RS — 4 24— TR % fzdhic, NEBNext Ultra 1 DNA library preparation kit % il T DNA &
AT 70 A L IR B & T DNA i) 2% 2 L 72 0) 51 Miseq ver. 307 KL FF(PE150)
DFa—+t)bFy FEMAVT, DNA IIERTICETEh5 DNA R ABGE Lz, {95h2 DNA R
F|*hdd. Homo sapiens k@ DNA S HFEFES Hlcdic, B R/ LU T 7 LA (hgl9) ixf
LR SR L, Sl 51 5h -2 DNARAIN T L k DNA fddhHIASEhT0nS
PEAP () R
(2) #R

FRRE S X OH - RFAMA S 7 (60 p D IS5 % DNA BIE@E,. FhFh, KR 6.8ng/
p L BRUE-KEAMW 35 ng/ p | THoTe. e KM~ 2 ¥—TiH 5Nz DNARIAIIT. &
I DNA th30 DNA RSO GHHRIE 0.01% L FThotz.

O3k F DNASHBHEWEELLT, ST 7ORBMTEND. HBEIUTHA L
HRHE I AL T 5 0257 7 ) T DNADFAEE TRAL, & R DNASYRIEB L TRILLTL
EolfbBaoNnD, Ei, #MN LRS5O DNA IINTE, & DNA ZHED 1% LL Lol
. DNA fitUROMBEER 0.2 ~ 1.5 ng/ p V&R, SEIOGHRHUT T ORMPSEELTED.
DNA LA T EiL . SAUE, BRI 350 T 5 LR 237 71 7 DNA HYSEIR L2 e hle,
DNA Eehie o RS A NS, WIhicd &, ASHTi-k 2 Bo kL F DNAE, [
—flED ES D EWENT D BICHBELZL E N DNAFHBICHZ BV Ehtbr o, LT,
[ — A S OFANCIE, DNA SHTLIA O HTC K DMKt D S5 A I 5.

4. P - BRRERMIELLAE
(1) #iE

#F—F AAAOBARE RIS Sic, TERAFUVELXATEY KT+ AYhy 82— (K
M) 2RV, KRS SN, B-KE#EDSERTRE2ZNENRNL, 35— A,
Yoneda et al. (2002) & Gakuharl et al. (2015) Z&JC LTIPRE LIz Bk Mz, BILERELT
MWDK ST 4 AT Fw Z—RWT LI ERE Ui, BMbK Tl L. Zmomis
R L, B L aFHE 02N NaOH IS L. 4'CTFC 12 Bl 2 &, Rililc (459 311
PR OB ERRE L. 0.2M NaOH Z(f# L, B TIPS 5. aliER L Epokonitrs
IR ST L2 MIR L, SRERRERIC T 12 IR E Bl SE SRS, BT 12M
HCLICERIGE 4, IREEA L 2 LA Rid Lz, B¥aRksh b T EAMEL. 1.2M HO W
LT ACTT 12 BMOBIKKISZTTof. Bk, 1.2M HCL ZRREL. B MBS %T
AR R D 3B L 2e i Lz, ISR L 72 #%1C,0.2M NaOH 2 A T 4°CF T 12 B 8, 25—
FCHUAN LTS LRERIERE L, iificlliskEn s TR Uz%IC, pH
3.0 OBRUKEHENA, Ty 228R12T 90°CT 12 MOKISETTV, a5—F Y EESF LE
il HIABWABOTERL, FRICHERLTOEESTFALLEI ST ENFAZ L L E—IT
TN LTz, WME hitEEed 2 DR & B 7.

M E N T 0, seRTa R AL TR BT (EA-IRMS) ZRIVT S 13C, 6
I5N, Bk - RESHBE L UG - R (CO/N) £0E L7z, EAIRMS ORERIE, $6, oy
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Hidl (FLASH EA1112, Thermo) iC3U T IABORE - Bcxh, ELENTARFYESV—HASD
¥ R 7I &> TORLBH - RAEFRCHHE NS, Sl ThiTNThOH REENGHE T
fit 7k (DELTA V PLUS, Thermo) I3 A4 % 72 8hic , 2 A Dt it i 4 % > #—7 = A A (ConFlo
I, Thermo) ZFEkid % T LT, JCHSHTal TRk L i K 5 FTHEINIC L2 i P o il At T
Ko MR CH D, WEENELEOME, BEROREIZ—5 205 mg 2 ALMcuHR, k
i L7 EA-IRMS Ciliiz 2 L 1z,

e R L, (PSS O [ B HIE U7 2 e ORATIC LS. Bk
oMM ETE PDB, AR AT RO (AIR) ZEHEE L, ShsS oMokt 5
DRGETIHE (b1 8—32) TEUT 2. Colitds (F4) LT 5, WAL HiE
AFRIER 1 Ol D TH S, EHRMEEB L TLOEHALONE I ORI, SIY AT 2075
ZYBEUERAF I 2RV, MlaZ—7 Otk OMIEETT o fce RaTicii 2%5ER
BEPREEOMEERIER, BEERFO BT LS &, BRI R 22 0.1%, STk
IR 02% T Tz,

& "X =|{ (*X/X) sample / (*X/ X) standard}-1] * 1000 (%) + + * (X 1)
X &Rk, X > X () 15N/14N

(2) &R -#R

CoTR, Bas—r otk s, B-RERE KRNIl TS 2 R c DL T
W B,

T A TR ONT 3T — 7 A kO A B GO A 2 TO DI S 2 ic.
GRS NIRRT T — 2ICEDNT, RO T— A% D C/N=29 ~ 36, %C H 30%LLL,
%N 10%LL O EEE (DeNiro, 1985) #05i%Mi L fzalbih & 5 hvkiat L1z,

ZOREPR, KB & F—KEBE LB ICChbOBRERTLTED,, EFcET3a5—5 20
SERMAERE LTV (R14). £l FhOaS—F a8 1% L ETH- iz, Wik
fifkic 1D < BtERTATTRETH S T L &mahi (X 14).

KEA B X O~ KFIEOR S - RARNRLEE, BRI -20% T, Skmlikiti
10%ffific 7 ey & hfz (1945, % 14), REFEN KL SOV T, @EmBRoLE
EEBRTILESHY, dEEmHsEO iU RBOMENC K SHlEEY F— A —Y) ROBE R R Lisdh
Sy, 77, BRI -20% &R B EERA D ROLGERINAEORF#EAZ =TI
WTHS -18%E 0 B EVHERLTED . WEEFG LB ER LTS (Richards et al.
2005). MHE, BELEEEROG T EREE 0O X5 ICEROREINDF CER L, Skt
D 6% LH T BRAMERENTED, SRRSO, COKBRMROBEE TV SHE
PERSERL Y TERAAD, B REALE (YA He D3 Tk F FEAKRRO BN £ o0 R AT & 9,
HAEPHEROIE A RS D R BIKFTRETH S,

LirL, BT HZ 0 I MEI OV T, EDERNAIRETH S, HO RTEORRIE.
AREHEIO TS A SN B WIICINE 5 T . AMCO Lo RIL R D BRI L U aliEl
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