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1. Ui

AWML ER, BEO—AL "1 TSLOBI»SHFDIEN LD B
L0, TOBNYPLIODRERUIMHATEE,

MHILBWILEOR - B - ALREICKRESNATWDIBEA YRV HE (a5 -5 ) |,
AERORBERORERUKMROL B ER L TwD (DeNiro and Epstein, 1980 ;
van der Merwe et al.;Johansen et al.,1986) , LEN->T, a5 -4 ¥ rolltstt
RFERGLE (C*C) OWEIC LY V"CHENRWEN B THY, SHICERIDWOBE
CRFTORERFFEME (C3C) oUEKC S VIRE (FFICKE) OHEENAETH 5
D, BEORELRERUVALIRAF CHLIMPONAERFOBREIC L 2 EMEKFR (
Park and Epstein, 1960 ; Sackett et al, 1965) A iFZ2hd, o, § - M -
AOEMBIRYTHD2) VBANS D LORERFERMEK (P20) s, HFKFoK
BAKDO'COHIK., $§4bbNIF0RE (KR) OHEE (Longinelli, 1984)% ., B b
DBIEF (mtDNA) oty (Brawn et al.,1979;Higuchi et al.,1984) L ¥ T3
DI -H>TNWD,

APRTHE, LEAREOIBIS VU EHOTMEBFICE D CHENIEL
VBCIIIBHERBINTOBELTHET S,

KRUNNVOBHEEKSE (1C) o BBRBENEE MBI L, BERORKRAHIC
S HERMENATEICR >, ToOMNEIIE RS H (Accelerator Mass Spectromet-
ry; AMS) E#ii, 1980FEEHI IS EHbo AL tER, BEHEBKFE TH 198241
AyFhbayNEEHBESVEBERSRLUE, TLULT, ZRLEEMBERBHE U TER
RIBIEWIEFORR - RFICAHWShTE &,

19504 AR COMEICH WL AT E BRI BEICE2 L, BIWPA0E - &
- HLEDERWVMEBEICERLIODEIDICZRORBELEL LEES, FREERICHt




a2 eNehoEA, AMSWUEEZOERO L > TEHILOEINBT TE /= (Har-
ris,1987), ZHBRKFERWERARVRE VA BT 22 yF oy mEHHER

#l. "CoBHIBELNEBZE (AMS) OLEBERBED L&

19504E t 19604F 1 19854F B
Libby counter Conventional counter AMS
B F0reC
3 2,200 g~ 100~500 0.2~5
B 1o 0 B R K g £ &

FHEHICE DM COWED ., XD BMITBOUEICH AL 000F L LWNEZEANE <,
Naka-mura® (1985), ik - & (1988)iICc &k 5 &,

W E L B2 RBHBoR : CE L T 2~5m

W &E BT D : 3 ~5 KM

W oE WO FE K o kR : 6. 5 HFEBP

MCo B oE (FRE)o#HEZE ¢ £1% LT
THd, LENST, MILYBWLEOEEENRMWENATRETH D, 2510, PERHE
LD MCHUENTRTHDZ END,

ARHOEBICLIBZORHFNES
THd., 2hid, 1 FTEHNEELTAUEHFOVEHEIRBICOWTRELKKEETHY, &
ODEEHICODWTIRRDZZLICT S,

AT, RFRIEBoFRANERO LB EHMTFRMBEOF YYD - A
AV hdbha b, BEMAICHAT DM RPN - o AR ol =K >
ShfLBIRDWT, MCHERWEZLCIRLIRMEBH ORI 2IToL. HiHEOIFR
MBOVCHERNEICEIIEER., I TICHEMILEZEHVWT BBITEEBEICEIYTD
RTEEN, TOERMBEOES DENEHICKREL, —BOULHELTHAILTDZ L
MHELWEZOATWE (B - FRMBEFAR,1990) . 22 C. SEEEU
Hitac>DnWTH, FVHEWERETUETRETH I MEGERDIIC L 2ENRNE
1o,

2. xR H

BB R et -~ FRMIRFREBOHFBREOREIEICHEL., LWHEH
HOWBBTH2TFRHBHIASE., DI LKHoBEBILERHER AEO EEH
AL 35, FRMBEEPAEHHICEIY . 19624E R IIBICH bE D WKL 6
BokEtbRREIITbh, BEFLOREX DTS TWEZLFE<ADBATNDS (
PRI S Vv — oF, 1980;1984;1987;1990 ; ¥F A W S PR A E, 1990)
FTUTyYIARA: THRTFRAMBLUORTE»S EXFRAMNE L £ CoOREIS




OEBRABMEEHLE, ABLLTE, YRELEHEORFTH
Mo LEIS - URMEICHVWE, 2B, 2hALbO
ITHFANHEIICDODWTH, TOIF AIVE U INT HIZ & DEN
MEORfEHEIC D VW THRETLE,

AAY I hibR T YU ERBEBCHEI S OFERA, INE. EF
ofFFEMMBLEIS - ENERME L,

# it A CTHTFANBIUR FTHEAIAS I IFIEE TCoELNRAR & {#
MU=,
By Rl £ - - =¥ Hh (Sika deer, Cervus nippon) LA OB R
¥HwE, ToEEBHTEERABOBBEBIKROLEY
THd,

twWmEEBR AR £8E (left radius)
FrEM AB R - REHF (metatarsus)
EHBTATHBEFERY - B EE (metatarsus)
FEPITAFERE . -———-
TENTEBSAKE : EXBHE (left femur)

L 25 (right metatarsus)

findides B JEE (metatarsus)

3. thBE - - BRUMEHEISORERBOAR

WIHHOE - - AR EREAER YRR IVEaS - F 2L, mEH'C
FEREPCUEDELORB2HFANT S,
3—1. MR IS0a5 - roibe Y

gREhEERHEE, HEPTCORGBETESHMOARDICLIHRERZITT
Wad, LEX 2T, Tho 0 ZRKIGRABMOBRENRABFBRICHEZE>ToR AR
MTH2, T0EHIC, LTKRN2RABFHBICEERER VO~ 2k (KL - @&dF
- ik, 1988) AU ¥ F F kit (DeNiro and Epstein, 1980 ; Schoeninger and DeN-
iro, 1984 ; Tuross et al., 1988)% FH U =, KHFRICAHWEIIS -5 otk
K& “HIAE” , “BK”, "l o=Z->0BBCHTB D,
“HIALET CBRULELERBoRBICHBLELIRIOMMOTMY %, T FHEBK
DR THBEREPICEIUBBMCINYERS, KWT, 0. 2N—NaOHXKEBE#HDH
THUBEREREITY, FIVAVICABREHEOTRMEBRY ZLENICKREL S, %
HAKTH®S, HELCHRELERT S,
BT rRIAELUERREEEBICIYBEK (BR) L, a5 - YERYH
T, Thabb, 1~5g0RKEENO—-—2Fa—-TIcAN, 1. 2N—HC 1 HH
CRLUT—BBET S, CoL2ICLT, RHORBMELEBMEEBERT L, KWT
, BMEAKEFa-TOHICALT, BN - kb T2, ZOBFMR - wpB8ET, 25—
FURBRTFTHRI2EHABHEEI RO LAEHaS -y rbEilag—AFa—T




OHICEEY, JNVABBREOARMBEF o — TINCHENBRESND,
“Hi W o ERoBRKEEFERAEFa-TJRCEOAGBHLQIBHO /Mo
A5 - UNFEETD, Cho 2 RHRUTIEDIC, Fa-THEMEEOIREL
, VZ2AHAKPTH1IORFHIOTCIEMALTESFUbiIcL RN, WEEHRT D
[G:Gelatin collagen]. @QIZ@EEBICIYERBERT D [S
:Solution collagen].,. Z2okdCLT, Gas—-X¥yr&Sa3
— U ELRLZN, —BNCROOGCasS-FUYOANRENRI T CHERNED
PBCHOHEIKELTWDLEDATWDIN, ZOZLICHTIRXORIFERICOV
TEHBICRRS, £/, COHRTRANEZRAMNFAMNEOFMICODVWTE, FHS (19
30) 2BREHEEEV,
3—2. Mitra

MitaRBICc>w T, ZARAKICHTFREDP L CRBERXBRAICEY., XRLK
U=, 1LL2N-HC1—4% -NaOH— 1. 2N-HCIBH O MIC{LF U LU T, ZKRNWIEYH R
MERETD., FLT, RECARKTEILSERLERT D, 20D 5, 4%-NaOlE
WU IBERICEBOEOOAN O R R 5 ETRYEKYT (PK - dJF, 1988 ; Hi -
hf, 1988) .
3—3. MERHEHEBESHTK LD CHMEZRHARE -y hoiAH

i - BBMULEIOS SV UERODATFICARRIREHFEELEHEBEORIER LED A
T, MABCIYBRBLEMRABEIZTOEINAUY PV ZAASARMAZTHETFC AL,
BHUECEERFHRTC2HMES 000 TCIKMALTRILT S, ZoFEMELEKRKE?2
~5mgItRFIUTCUHROBMELISESGL, FORXOT UV ATERANEED., Z DA
HEE3m, EX21. 5~2mT, KARUVARXNV"'CoOMERSHEHBRIFTOR™EE - v
e UTEMY 5. (Nakai N. et al., 1984 ; Nakamura et al., 1985 : thikt - thif,
1988) .
3—4. ARAHNICEIHVCHNEHRAH O HN

M - LA -5 81 0m%, BILH (CuO) &8 (Cu) oA
SEFHAZAHAEHBEPRPTISOTICMATD, ERLECO., 2HBULAEK, FMKL
HEEHFICLDVC/°CHuoMEICERHT 5.,

4. MBS Y YOC/NHEDRE

M LEZaS Y o2 )HEELTOMEERRLEDIC, WEmORAK%
HwtT, CNa—4& (Yanagimoto-700) ICXWRMELE., BIKBE2FEEL UL TCEN
DEfFEEMEL, C/NIZHEIIL -,

5. RERE&H O RE
5—1. AysFhov#HFERA M CELZ ' CONE

ERWEEXBHELT, BHEBRBERNEBEHTIR LY A —ICBREZHLTWDSTAN-
DETRON ACCELERATOR MASS SPECTROMETER (& > F h O Y EBERNHE) 2HWT




, MCOWUEEITo>E. TOEHAMERZRL WERHKROLBY THD,
ERHM#ES : TandemB , Cockroft—Waltonf
BEEREKE
WEHOMERS -IFNVEE: 1. 8~2. OMV
MEBERSFICRIBOEDKCEEKTRRKEEH W, "C*R> Y arYKRE
BEBERIE A A R IE3 (Silicon surface barrier) Til# [COUNTS/SEC] , 3C iz
it (Faraday cup)ic & W H3 [nA/SEC] ¥5, LT, *C/ *CHlERo, K
RICLVENRL [YearBP] #HILT B,
1

t = —2— ln[

NO T1/2 NO
N ] = 0.693 In| N ]
Ti 2: M COEREM =05, 7304
2 M CORBER
No :Modern C O CHBE
N : Sampled ' *C B )&
JUECHET 241 Nakamura & (1985) R U AR Fodk - 3k (1992) 2 2 BIHE =
Wy,
5—2. HEMHItC LD CoWE
L Eas - U2 M- BRULAECO, %A vw, VARIAN MAT CH7— DOUBLE
COLLECTOR — MASS SPECTROMETER (G {kHHAERAHI) IcL VW 3C/ “2CHL %
ZFULE, MEIWICHERALU =working standardidtank C O, T, [BEOL&MMIEHFILE
® P DB-STANDARD ORI AL O TFHRMETERBE T D, T 4bb, §1°C (%)
BEroRXTHHbHLbahd, SHOWMWEHZETEO0., 1% THD,
13 _ (ISC/ 12C) SAMPLE - (13C/ IZC) STANDARD
077C (W) = (15C/ 2C) svanonno X 1000
P D B-STANDARD ®»**C/ *2C =0.0112372 (Craig, 1967 )

6. MHAS - Yo THEEREE

HEANBICERT 2TV UbrE, EHFHXBoBTHS, LEDNST
TR OF - E - AREOBBPRPTCORERBICLIIEHEERMEO RHEM X AN
Bickd, TZI T, S oRFHERBHP0aZ -V YICBULT, TORIEFEREL
T,

1. s> — 4 Y ((2)S-COLLAGEN) WZEHELR® T WL wbh 3 A,
REEas — 45 v ((B)G-COLLAGEN) EL4E{HICENH D DM,
2. AT =N IUNBZNRIVHELTOMHEEZBEFELTWDE D, =
ARPoasS - FUEEE XBRHICE L L TR WR,
FRAE, FLT, FRABORBEHWTRHALE, £, Ao F AJNEHOD
ITFANVRYRRTHEIZDODWTS, “CERERIFLE,

_ 11*



6—1. FFHAPONNBHIT - FoeABHas -y " CENK

BFRWMBELOFTFIOIT Y IOHRLYERUTAAY ) Aol 3 RABICD
WT, £hZh G-COLLAGEN: S -COLLAGENO & HE., C/NH., §°C R U CHER
PELE, TORRIEZ, X2KCRALEWULK T, H—RREA»oMBLEG - SHaS
—FOZhL OB ELS—HL, "CHENRBLERVZOBBEANTC—HT LN
RuExhEz, LENoT, ERUEKC S 0aS - rsERLTH LN &,
7= G-COLLAGENZ W CTRAENRWUWECERMNICELI TR WE AR, BEE2RESEALT
ZLEABWIENEIOHD M,
6—-—2. a5-—S5 ogR - C/Ni & CHHE

BRI LI THE, PHUIE, PHIB, THRUBoSRELOI YT VY
DHEZEZBYE -AAY ) AhasFoMias -y riconwT, ThFhG-+ S-
COLLAGENm&H &, C/NL (G-COLLAGEN®OH) . "MCHEREZIEL., X2ICRLE
BRMZLIE, 21K, RILKEBIMSEHRULEMILACODVWTYCEREZREL
EEELRLUE,

CORIPLDODDMDEDIC, G-COLLAGENOEEBOBEVWH O C/NHEH IR K
E< (4lkofExdHD) . £RXHEFEE, 000~8, 0004EHELIL-oTNWSD,
A5 - UVOEHFEBRIBELLC/NEFBWZ LEZ, WoMrCBEHE2ZIE»TZ7IVE
DZRKOBEBAEWE-L>TWD, BRAMIIC, IS YOEDITTISDHNWER VN
JEOC/NHIIEZ3. 2+0. 5T3HY (Hare and von Endt, 1990) , 7I VHEH O ¥
higloEwdbiEsdhickEwn, M, ZhicxLTcas—rYrEFBogws o (HH
BLC/NHBEAYRVHOBE%2RT) . —RB¥»0 EHULEMO M CENREEL
FEHICEILS—HT 2, CORIOFBREZPBOVMEZBREBESLT, RYBZHAED L
CHELWHCHRMUMEMEB2ICHE. ROFZHKCEBI 2R 2 RILENH L Z
LHRLUE.

MCHEMRNEICHEI AR,
OQas -V UEHFRN0. TRUE .
O 57D C/NEARTH TS~ 4 S CETREE SR,
6 —3. ARNOTF ANHEPT DR XTJTHE D *CHENR
FFRMBLEDSI THM, #MIKE, THONB1IE, THRIHKHTHEB»S LU ES
DY UHEBEICDODWT, T ANVEMBHLEZFANR N IDERER,C/N
LEUCHEREZNELE, CHhASoHRERHCHELTE., FHEA »oMiiLEZaS
—FVEDOWTHHERTR>E, ThALOBERRIERAICTREZhD,

COHOER3IDERIE, COLLAGEN-"*CER L ODEREN 1L TEBRBEVLEOMD 5 T4
BEVWLDETEHELTHY ., HRAME LW —B%/RTCOLLAGEN-"*CENRME L Y
H, BEEBEEMZYBEVENHE ZAS,

ZTIZTC, L TERRZ"CHERWEMT, 3 XTas— SV ry2HwWTMELEDD
THd,




2. FURYYVIUOAN - YEETAAY ) ShHoADSHIHL =
ES5Fras—Fr (GQ) kalgtkas -4 (S) o CHELR

Ey S5 MV AT SER C/N 5*3C T CAER
Akt (wt) (T (%) (yr.BP)
L—16 S 2. 06 3.9 -21.8 41,570+930
FoOT YV IRNE G 1. 22 3.8 -21.8 42,420+1, 500
CEET)
T —9 S 0.63 4.4 -22.5 39,940+1, 040
FOTIIUYE G 0.29 43 225 37,250+1,280
T —28 S 0.33 50 - 34, 36011, 350
AN ) hER G 0. 22 4.0 - 33,6601, 850
S :solution collagen QG : gelatin collagen

# 3. ELEFRMEWMIBILARBEUCH AR -V &H R,
C/NH. (G-COLLAGEN®#) & % ' CHEMRM X H,

afaRE®wWE) /N (G) HCEEAR
& M A K GEURINo. )

G S (FF1) (yr. BP)
EBMITFTE ooV EET-59) 2.14 0.52 3.7 38,3101, 400
’7 AAY ) AHA(T-30) +*0.14 0.16 5.6 30, 580+1, 290
” A (NW- 6) 38,490+ 520
g 1 FT oV IRAMR(T-53)  2.53 0.64 3.6 40, 770+1, 200
’” A ) AM(T-54) 2.29 1.29 3.6 40, 560+1, 500
EF O F o IRAET-51) 1.36 0.31 3.5 41,520+1, 020
7 A ) AEAE(T-21) *0.14  0.16 4.5 35,410+1, 550
77 A (NW-8) 39,420+ 950
TFEIA F oYV IENK(T-40)  2.22 0.43 3.5 43,310+1, 200
77 F oYM (T- 9) *0.29 0.63 4.3 37,2501, 280
77 Hta (NW-10) 42 070+ 570
G :gelatin collagen S : solution collagen

¥ : G-collagen®OEFBHMIEL, ERHOE LS HTELERE

J— 13_



K4, FUIYIYIHEOLF ANVEPLF ANVEYNIH
YEFHE b a5 - U0 CHENRD LK

. ITF AIEHB|C/NLH | =3 A4 C a5 -4 virC
B | AENo. : ]
aFR (%)|[(EEHL)| #£{0r.BP) 48 (Yr. BP)
EHWI] G- 6 0.09 - 20,3302, 850 31,920+ 700
SO} E-29 0.10 - 41,980+ 4, 020 41,700+ 1, 260
I
7‘if‘l L~-16 0.06 5.55 30,540%+1, 420 42,420+ 1,500
T
J- 4 0.48 4.07 43,640+ 920 39,180+1,370
& T

7. BRABD T OV IODRUFAYV I DHDCHER

T IVE, FUEXESFEEICHARIIBICERLTWELZATWD, ¥
oA, ERIEBEISEHIAM - BT T, E<WLUBEMNMPEENED
MEMPLHEH TS, $20bb, BWIEBHBRICREI S abdLITHD., + 7
IV IUBHBESRAREMICABRLXEL, FMloXN G L L YVEBELRRABEFRLE - T
Wi, FRHEMNS I YDA L RICABHOEEHATS I GHEF B LT S

SBE., FRMBOFO<TYVIYY - AAY ) HEUCHMABO AMS4ENRNEL =
RIEESICRLUE,
a>5—-5VEFEE-C/NEKODWT-—------——- Ty EEAAY ) AD
ZF ik, gelatin collagen® solution collagenb & HIC 0. 7% KRBT, FEXICHE
W, T, IO, FISNRLSC/NHANL., OMUMET, ARV BoEE»S BRI
L, ZBHEALTWSZEERLTWD, FURYYYABEOKEFHEHICODW T, G-co-
lagenEH BN 0. TULEOBOEUTOHOENHDIAN, 0. TRIUEORARME
B C/NHENIULAEXRBTAYRIVHELELTOBBERLTWS, A4 Y )
SHOABEEEICcollagenDBENB W, o2 tid. BREIBOD VLK BO
EORHEBHEWHE»S oRBICD W TIE,
OFIT VY IAEODERFEEZAR Y HOAORE L L, FEKLEIC
BLTW3E, FE
QHEOTFANEATEDLOATWIRTIAE., THAINVEHEBEL OYHCGF)
PHEIYUBEEN L O



5. RGOV - A AV I OHh - LR

AM S C 4R
+F T YYD A w v hiFRm M &t &
B %
HKE KB *CHERINUTA] GESE S&E GOC/NIREE *C4HE{INTA]
No. (Yr.BP) (%) (%) H(wt.)]| No. (Yr.BP)
JOIRE 7R PE H NW-1  8,260+140[1298]
" ~ BE Hi NW-2 17,460+340[1391]
NW-3 16,860+ 250{1392]
t
1l ZR PE K NW-4 28,350+ 350{1305]
ND T-58 34,500* 670[1281] 0.77 0.28 3.6 [NW-5 32,750+490[1297]
ND T-57 38,820+1,580[1263] 0.98 0.26 3.8 |NW-6 38,490+520(1240]
| { ND T-59 38,310+1,400{1262] 2.14 0.52 3.7 |NW-7 39,290+480[1237]
B ND T-31 42,540+1,420{1317] 1.30 0.85 3.9
ND T-27 31,920+ 700{1299] 0.37 0.49 4.2
DB T-30 30,580+1,290[1194] 0.14 0.16 5.6
DH T-28 33,660+1,850[1190] 0.22 0.33 4.0
ND T-53 40,770+1,200[1280] 2.53 (.64 3.6
Il | ND T-22 41,700%1,260[1294] 1.54 1.26 3.7
th ND T-62 40,130+1,080{1296] 1.20 2.41 3.8
DH T-54 40,560+1,500[1261] 2.29 1.29 3.6
ND T-19 40,860+1,170[1231] 1.93 2.77 3.8 |NW-8 39,420-+950[1239]
&1 | ND T-51 41,520+1,020[1282] 1.36 0.31 3.5
| NI AK-14 35,570+ 790{1077] — — —
DB T-21 35,6410+1,550[1195] 0.14 0.16 4.5
T | ND  T-49 45,120+1,350[1267] 2.97 0.54 3.6
281B3 | ND T-35 45,810%+1,290[1279] 2.88 1.26 3.5
I NI T-16 35,140+ 910[1232] 0.21 0.15 5.2
NI  AK-7 37,4204 910[630] — — —

JE— 15 _




ND A-20 45,100+1,190[1252] 1.12 2.92 3.7 [NW-9 42,5501530[1242]
B2 | ND T-34 42,670+1,120[1269] 1.96 1.80 4.1
F ND T-48 42,250+ 990[1283] 4.22 1.35 3.4
NI AK-9 33,540+ 620[631] — — —

ND T-32 48,800+1,850{1278] 0.70 0.29
ND L-16 42,420%1,500[1254] 2.06 1.22
Bl | NE L-16 30,540-+1,430(1192] n.d, 0.06
ND T-44 43,350%+1,160[1340] 1.78 1.68
B DH T-13 41,250+1,190[1316] 3.68 0.20

®Low = Lo
- o T o =

A2 | ND T-60 43,520+1,340[1295] >1 — 3.5 |NW-10 43,070+570[1241]

Al | ND T-40 43,310+1,200{1268] 2.22 (.43 .
NI T-9 37,250+1,280[1230] 0.29 0.63 4.3

1
T | ND T-66 41,770%1,470[1329] 0.73 — 3.6 |NW-11 47,150+810[1273]
ND T-69 43,460+1,630[1330] 0.58 —

B | ND T-4 46,230%2,430(1328] 1.70 —

& | ND U5 39,180%1,370[1251] 0.55 0.27 3.9 |NW-12 49,4101+970(1274]
F | NE  H-5 43,640+ 920(1189] N.D.  0.48 4.1 |NW-13 51,26041,150(1276]
il

G : gelatin collagen, S :solution collagen, NUTA : 44 5B RKF MM IBFENBR TS

ND: 3OV IEEOKTE, NE: o Y IRMBOT S ANVE, N o< o0

DH: AAY ) HhfHF, DB: AAY ) hER

KEZOMCHEMRMA - Gas—4Y :Gas— ¥ roaHED 0.7%LU LT, MILELE CTHER
HICEHOST2HD

ZeERLTWD,
HCcHERME [MERA'CERBEXKELT] - FREBOFIT Y A
AW ) HRBICODWTHE, collagenOZEH, BEHZICH» DL FIXTHCHENZ
WEELE, TOEE, XS CLHEhB LD,
VFw<VYIEE - AAYVYI)CHABARTCIST—FHFVEERN0. T%HRHD
Ty oARAEAMASIBLLEIS —F Ik B CHERMIT. BN ESH



BA0. 7T%EUETCC/NEAMILUEAERBOFIT Y IHEDSHMEBLE
a5 - UVoFERBELY BE W,
@Qas—-4Yros5HRB0. TYULETC/ NEAFIUEAKRBOF YT Y IH
EALESAEVCHEREIRCBEIASOMILADENREBRLS T 5,
ZEMNEHS MR O E,
ZTIT, ROKEPRTCELIENME2XFETCRLE. ChooREE2, BEMICK1L
KKRULE, B CENREBE T L L,
EREERBMEBOF YTV Y 1 39,000~35,000 4£EBP
REREFRBMBOF TV 1 42,000~39,000 4EB P
THERBBOF <Y :50,000~42,000 4EB P
Ly, BREBOFODTIIVIOERKE,
VS HHERNMD I HFETERTHD
ZeAEREhE, Zo0ERI,
ko RITMICIYURDE L TwWEMILE» OFERE (FHB R - FFRHBHIEHA
EHH, 1990) L BL<EBAKESLRENRLD NS, Thbb, ko BHITWEICH X,
AEEshizERIE.
8,000H 5 15,0004 & &
MERLE,
COERMBOBHRIBELOREBVIE, @FidoMEZELEOWETRENDEIC &
B2kl DNEMOFHEHBREICEDINY VTS Y RANMEBETCIRIOTHDZ L
ONEBRECHEERERAPBLERECBYELNET 2 LICEL2EREoE 2
FH2DTHAHD, '
ZOFIIT VIV IDOERDS,
©UILERXKMMo Zo YUK, HEAIIBEL KBREOMICHBEOFEELNDH
2EPbRNLZ VWL, HMABMCHS AR - LoXRTHRBEN D
DTREMED M, EHIC
OHETEDZZ LR, tuvxryVYuilthrLE—BEI»IS LT AEERAA
EHEALTOHEAR (BFRAA) &, BATH- 2,
ZENERmEN D,

8. MHEMhFND Ky I hD'CHER

RHHoMEE o ARBEBI»ro L LEZR Y Y hoBRBAASHMBLEDS
— U EIRBBIELRBICRLE, ChALOBTHABEORN TR, B TH-T
H G-collagenD EFRBIIIAXRTHBLULET, C/NEBEXETCRLSH DL DIC3. 06
BoErey, BEOBVWbLOEI»Y THor, FOENRMIZS,100~2,8004EBP T
B EMICAT ToMEERL, —BOKCEHFFETCODATHWBRERELEBL
—¥ U,
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R1l. BFRHSEFO Y - AV IS H - HEROAMSV CERDEETIL
Vertical variations in AMS '*C ages of Nauman's elephant, Yabe's giant deer and
wood fossils from the Nojiriko formation, Japan
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6. WEHFABERBI»SU T LE=R Y HOOS K20
MMCHENRE §CH

L = 14C-A ge 6 '*C
No. b C/N K (Yr. BP) (%, PDB)
Im—1 T LR AR 2.98 2,820+160 —24.0
NOS-8 ¥F H 7 K 8 2R 3.01 3,030+210 —22.2
B-1717 BB E R R B 2.84 3,160+170 —22.5
KS—2 TEHAFIEAR 3.08 3,180+180 —21.9
B-15 TREHFEBE AR 3.04 3,430+ 280 —21.7
B-28 TEHEMERR 2.91 3,430+160 —22.0
B-200 ifimidE & R 3.03 5,090+170 —21.3

9. HAHHMIEEAAS - D' *CHhoHEEREBEEOKES

ERMILGYTH DT oIV Y - AAYITH - RV HhOB -8 - A
K, ARCBNULEREFEORERIVEHEKOE FEMNcollagenicFgechTwnwd, &
L, ThH0BPVRIERYYMTHY ., REAFRIHEMICREZ LD,

—h ., MY ORKRLEERBMEEBR (6 '°C) B, KKCO..2WY AL B NHER
OBEBET, KRB sEMERZE ( Park and Epstein, 1960 ; Sackett et al.,
1965 ; Nakai, 1972 ) AH 22 L i, didou< <A@ TS, ¥abb, Kl
AEWKEBHEPIE ' CICEAR, TOO''CHEREL LS, LEN>T, {tRAOHIC
BREizcollagen®d § *CEHA2HWWEL., TV CHENRMEOICLLILIBILLEFRSLZ
i EOoT, HHOGRBOEN BN T DI LANFEBTH D,

S5, HAEDNULUEMDEBEPE B YICK Scollagenk Do R FF LK
Z (M. fractionation) &,

ERPHoFMBLEMYO S '°C = §°C [a5 -] — 4.5 ———-- (1)

ERKAMPRPBOTRBEL (FRBBOFT I I Y - A XY ) HDD)
FRMBOFT I Y DAEBERTAAY ) HAMSHE U Ecollagend D &,
BEFEOBOWRHBOBAICDODWT, 6§ *CR2HELE, FORBBRIRTICREZH, F0

Collagen® 6§ '*C ('*C41{ : 48,800~34,5004£BP) = —22.1~—20.4%
THol. ThHDEZOACIYVREFROMPOBICHRET S L,
Mo o6 '°C ("*CHEA4K 1 48,800~34,5004EBP) = —26.6~—24.9 %

b, AL VPCE2HERICHLTOBENLTHEO DT EH20ED>ICR S, T4

bbb, WMSHTEBPAMAS IS THEBPICHATT, BRULEBEYO S '*ClEEHLTH

BASERU, IBALERLEZEEHE>-TWVWDE, 2O D,
OZnFw=wryVIny, LENOSTHRMANFRBMBALICEATWEEIZ,
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RT7. FowryIYUENR (RFHE)  AAVICAH/ROaAS -0 6 " Cl

LERS OV CHER
as -5
& HE Ao —- BB sHEG) 14C 4 (yr.BP)
(mg) &63C (%)
E T-57 ND 0.98 6.0 -20.4 38,8201, 580
I T-58 ND 0.77 5.1 -20.6 34, 500+670
T-59 ND 2.14 4.7 -20.7 38,310%1,400
bl T-31 ND 1. 30 7.1 -21.8 42,54011, 420
T-53 ND 2.53 5.8 -22.0 40,7701, 200
I T-22 ND 1.54 6.0 -21.7 41,7001, 260
T-54 DH 2.29 55 -21.17 40, 56041, 500
s I T-19 ND 1.93 6.1 -22.1 40, 860%1, 170
T-51 ND 1.36 5.6 -21.6 41,5204+1, 020
B3 T-35 ND 2.88 4.7 -21.3 45, 810+1, 290
T-49 ND 2.97 5.4 -21.9 45,12041, 350
F A-20 ND 1.12 59 -21.5 45,100+1, 150
B2 T-34 ND 1.96 6.0 -21.2 42,6701, 120
T-48 ND 4,22 4.5 -21.9 42, 250+990
L-16 ND 2.06 5.5 -21.8 42, 4204+1,500
Bl T-32 ND 0.70 5.2 -21.8 48,8001, 950
T-44 ND 1.78 6.1 -21.1 43,350+1,160
bl T-13 DH 3.68 6.1 -21.3 4]1,250+1,190
A2 T-60 ND 1%L E 5.4 -21.1 43,520+1, 340
T T-4 ND 1.70 6.0 -21.2 46, 23012430
=
il
o d H-5 ND 0.55 6.4 -23.1 *39, 18041, 370
F T
il G-collagenE HRELEH (X4 21)
G:gelatin collagen, ND: o< VURAER (RFE), DH:aAY ) > hARF,

EEXK  wtd, *: ESFras—HFrEHEEN. RN TCERATEIM 2D D
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§1!'3C of dietary plants (PDB, %)

R2. FREEFIIVYY - A3V ) AOFBRLTWEEY O 6 P CiEE “ CERDEF
Relationship between **C-ages and & '*C of dietary plants obtained from carbon

iotope measurements of fossil mammals from Nojiriko, Japan

§'3C (Dietary plants)= &§*3*C(Collagen of fossils)—4.5

+¢C -Age (kyr.BP)
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HOK# (STADIAL) B “H{kH” T 5 HH KM (INTERSTADIAL)
AP TThok,

O&Enic, BERXKMOWIRIMKFAMICHEMXMod -2, CoHE
THEZEzHE,

SEHHAXRXBENLUBRORXBEL (HMEMEFBEHO=KRYS AHB)
MELFo AHEREBI»ODH LI LESFR Y AKLDWT D, ARBICM*CERIEIC
HwitE Ccollagend §**C2HELE., TOKBRRIEXCICRLE, T bbb,

Collagen® &6 *3C (** C#14% :5,090~2,8204i BP) = —21.9~ —24. 0%
ZhEMXRiIcEY, REFOHYOMICHRET 5 L,
Mo s 3C (4C41{%:5,000~2,8204EBP) = —26.4~—28.5%

23, COSVPCHOERICLIDEIERTERI DML THE., ZORMB DD

52, WOETHEBPORABEHOKRMABH2H8 THICHT T, HMULEM

MOSICHIZEBVERT. KBVFVBETULEPAEAZELERLTVWS, 20225,
OMX B KMEMAMUAHE, W4 TEHHEICKBIAEICETLELERS LS,
OZon®kRiZ, v (1982) L UNakai et al.(199) 0B EMHBEY OB
RERERL—HT 5.

UEn&HiIC, MIBL<KCERYYOR - B - Aoas -V roRERAMK (1*C

, PPC) EHET I LICL Y, CHERLBEED BB CEIAEELERWEL

.

10. 8bHYiIc
UERRTEEEDIC, WHICRRE “BRoB” P ULTREHHN “IEB” ok

WD2D2H5, ELT, AFoKHREzILDD L,

MEFHERY - R EOHVWE - - ARPHOaS S, to&gHRLC/N
HICED2ERE _ROEBRWOBTRERIEL2TFAERD RV, FLUT, 355
VUDEERMN 0T ET, C/NEDN 4 XKEORBICOWTORIEL WI*CHE
KABSH D,

REFRMBOF I IYILR - AAY ) PHhHibtAOENR, 39 2bbZhsS orPLE
YN FRMALICARBL TOWEERE., WIRUMMKFWHoE-> Hb ' *CERTH
5 H4ERIAD 35 TERTH o=,

RFRMAODABERERREZALZVWA, BSOS PFRMEABCBEELTHEOER. Q25
HIWL T, WS TR~ HFSTEHERTHSD., ZoZrid, FRBMABTFATIR
< “IBA” ThHorrt WO HBLEENHESMCR >,

@ CHERWUBICHWERAC S -V YoRERNMEK (P3C) oREL *“CEMNRMEN
B - OFFRMABALDF I I « AAYI)APFRMAODEATWEE

DRBELLE., bIHr P KBLEREMTH-E,
OFfFRBMoRHM»S ., M5 HERM»S 3H5 FTERIICHIT T, BXHH
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§'*C of food plants (%. PDB)
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3. MHERILEFRFERHFAIOHLEILEZR Y D ALA» O ROEEEREN S 2 CHEL AMSC
L DBk
Relationship between AMS **C ages and §'°C of dietary plants of Sika deer
(Cervus nippon) obtained from carbon isotope measurements of fossil mammals from

Holocene shellmounds in the Kantoh Plains

§'°C (JH®) = 6§'3C (Collagen) — 4.5 (%)
o= e
//
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- 14C —Age (K Yr. BP)
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AMS RADIOCARBON AGES AND ENVIRONMENTAL CHANGES DEDUCED FROM **C AND
13C OF COLLAGEN EXTRACTED FROM MAMMAL FOSSILS EXCAVATED NOJIRIKO FORMATION
AND THE kANTOH PLAINS

Nobuyuki NAKAI =*
Yoko ARITA and Ikuko MORI =*=*
Tadao KAMEI, Masahiko AKIYAMA and Ken SAWADA =*x%#

*) Dating and Materials Research Center, Nagoya University & Department
of Earth Sciences, Nagoya University. Chikusa, Nagoya 464-01, Japan
*%) Department of Earth Sciences, Nagoya University. Chikusa, Nagoya 464
-01, Japan
**+%x) Department of Geology, Shinsyu University. 3-1-1 Asahi, Matsumoto 390,

Japan

Radiocarbin('*C) and *®C (Stable carbon isotope; &6 **C ) were determined
for collagens of Naumann's elephant(Palaeoloxodon naumanni) and Yabe's giant
deer (Sinomegaceros yabei) fossils from the Upper Pleistocene Nojiriko For-
mation and Sika deer (Cervus nippon) fossils from the Holocene Shellmounds
of the Kantoh Plains. 14C measurement of collagens extracted from mammal
molar teeth, tusks, bones and horns has been done by Tandetron Accelerator
Mass Spectrometer at the Dating and Materials Research Center, Nagoya Univ-
ersity, Nagoya, Japan. |

Collagens were extracted from fossil samples by pretreatment and HCl-demi-
neralization following to gelatinization process, and two kinds of collagens
, HCl-soluble and -insoluble gelatin collagen, can be obtained.The two kinds
of collagens extracted from the same sample coincide well for respective va-
lues of C/N ratio, & **®*C and radiocarbon age. The both collagens, therefore,
can be used for the radiocarbon age determination and the '®*C -environmental
analysis.

The radiocarbon age of well-preserved molar, tusk and horn samples contai-
ning more than 0.7%(C/N ratios of these samples show 3.0 to 3.9 without exc-
eption) closely coincides with that of wood fossils from the same horizon.
On the other hand for the poorly preserved collagens containing less than
0.7 ¥ having larger C/N ratios than 4.0, the **C dating indicates the youn-
ger age in 5 to 10 thouthands years compared with that of wood fossils which
is well preserved, showing generally reliable '*C age. So it can be said

that @O most molars of Naumann's elephant fossils and most horns of Yabe's
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deer fossils are reliable for the '*C age determination, resulting in raso-

nable **C ages, @ all the tusks of elephant samples and bones of deer sa-

mples are not reliable, showing too young ages, and ®in the case of Sika
deer (Cervus nippon) fossils from the Holcene, all and * both horns and bones
are well-preserved to determine the '*C age.

Using only well-preserved mammal molar, horn and bone samples their '*C
ages and & **C values have been analysed and the following results were ob-
tained in the present study.

For Nojiriko samples,

(1) The '*C ages of Naumann's elephant and deer fossils range from 50X 103
to 35X10%® Yr.BP.

(2) Domestic stone impliments belonging to the paleolithic man occur in the
Nojiriko formation where the Naumann’s elephant and deer fossils can be
found. Therefore, it can be concluded from the **C ages of mammal foss-
ils that the paleolithic man so called “Nojiriko man” is not a Neanthropic
man (Neoanthrope ; Homo sapiens sapiens) but a Paleo-man(Paleoanthrope ;
Homo sapiens neanderthalensis).

(8) A rising trend of the atmospheric temperature from 50 thousands to 35 th-
ousands years B.P. could be proved by & **C measurements and '*C ages of
the collagens extracted from the Naumann’s elephant and deer fossils. This
temperature-rising trend corresponds to a temterature increase of “GLACIAL
STADIAL” to “INTERGLACIAL” during the last Glacial Age, the WURM Glacial
Age.

For the Kantoh Plain samples.

(1) The **C ages of Sika deer(Cervus nippon) fossils range from 5,090 Yr, B.
P. to 2,820 Yr.B.P.

(2) A dropping trend of the temperature could be found from 4,000 to 3,500
Yr.B.P. in the Kantoh Plains based on & '®*C measurements and '*C ages of

the collagens from Sika deer fossils.



