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REEZITO CEF, BEAEHENTII RNWEELI SN TV, BiIZ, ERNNME
DENEBDLNETFTTIITUHEOITEAROANE. Uk, BRE0REHIDNTIE,
KZVFOREMEGORGFIEL TOWEADREIIZBIIHLITEZIRYTOT >
EAD{EHE (Vasifchuk et al, 1997) Zfr< &, FEAEERBIEOHNI Mo/, L
MU, 1980 E£RUT/z > T, PEICHERRBZAREIEI U VS A EDETTOMESS
HEMMENERbEEN, {LERBOEZERENHENRbD LS. HETI
H Az LR g EE O R A LB R EHERY D S BRE NI UK F
FYV ) AR EOAEPYEZFDHDIIDONT, AHBREDIENEEMEHc L
5 UC ERJPEBTHOHNHFHAENESNTND FliEsn, 1988, 1989 ; HHIFMN.
1990 ; ®kiLiFAn, 1992 ; JREIFEA. 1992) .
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FR I ROARIIES BEL2LETRAINTVSD, K, @AW, XK
KK TENE N (FEE, 191) . ARICHWEZF U O RAKE, ME
TR IR BORICME T 2FHE THRREINZMTHS (K1) . ZoRBOHK
EFELIRT. 1960 FE 25, ¥ HBEICHNSNTWERITHh> TEREINZHOD
TH5.

1 SEMCEARNEZEMLLTUN CROEE{LADHNE

H H A £

HBUBET TR [BRRATRR=RITAR BASN)  (ERZERIARR)
FEAER 1960 (BFI35) F£I5

REGE Rk —E [EREATHEEAN)IZEA]

RWGE |51 Bk

FUR CEAEREONBIE, 2ERMICESIEL, B &V EHREINSIIF AN
HOBEMNBEXALTWE (BE1) . AE{LADS, TFAVETHENDERIRD/N
W S AERBIE A OB 2 SR L 72

3. EE
B, AWCYEREDORKEO C ERBIEICIE. IhsDBHIEENZESY > /8
DETHDAT—T BRGNS, BREEEBRTIERBED? THDNT RoF
TINT A FRREBEAN T LBER, BREOHBENSIRITIEDLD, AOREE
ORXPMEZG L, AF—T2OAMEDREL TR EINTNS.
SEIOFIIT CEAECAIIERANTIIEIL. <> TBD, "MW DLER2%
TTWBEIITRALE. INSOREBMNELUTOLSICLTas—r o 2itiL.
REOXREOHENEN Yy —F 1 TEANWTHID RS /=, RIZ, ZEKERNT,
KBBSBBRHDETHTHRIRGFZHRORL TAMMZRELE., 512, 0.2 HE
DIKEALT B U T LKBRICAN TEEFRES 2170 T, IV U IKBRIZ AR
My ERRELE., BEKTHREO®R. BEE2HRBETERL. ATV AASTHELE.
AEHIN 2D E L, ZEL TS T UKITES TWABRREMEDE N - 2729,
R2ITRT LD, AMLEEKRZ TR RBENS 3.75 mg BL TN 4.91mg 2B L T
BIFFICHFI LT, M2IZRENBIBEICE DA R fTo=. —EWET Y
T THUAEIH ISam Q) O—ZAF a—TI2HhRidE 2 A, REKkEZRAANT
SEERICHEUAA, fiimzs )y S THURE. ZhE, 1.2 iEREolsesEzL7x
500 ml DE—HN—IZAN, XTXTA4 VT ATT I—THARL BNSKHBRENTK
4CIZ—BE>TBWE., THLT, 4 COFEHRATER EDEMKS 2 EEEE AN
THELT.
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ICE—H—DHEBEREZE T, BYKEANTHBRENTHERL, ©Ilo—2
W@ﬁ&%ﬁﬁbf%%bf:. 1EMBZIC5~6 RRFKEB LD E, —Him
BMENICKEBL, BESSICKGEKERRL THEEZTRITER L THRELE. &
DETIE. BROPHMNO6~T7 ERBIENSHERL .

HEBIZEBAHKUEEKZHE, PO —AF a— 721, HESCKITRIAR D
S— L LENSICARBERIAT—T O 2BENEEL TS, £IT, BIO—2X
Fa—TORNEHERLDBL T, 2EEOIS T 2 E2SEEL . FEKRSITON
Tl BOSBEL - EBRAKRZESIEEL TRINL, ZNEFREERL TAREaS
—X U EBE. —F. RERPICOVTIE, Ea—32. 7038, RO EOARHM
WIIRALTWADT, ESF MK AS—F U 2ERLE. Thbb, BO5
BMTEEREERSZ 7IMNEORREICB L., Z/KEH 20 ml jnz, 90CT 10
BRI T 2 &, A5 3 YIF AL TKICERT 5. RBRENOBIREZ KRS
BBLTEINL., HEE%SL TESFas5—r 2258k, BonkrEtas—~
CBEORESFLAS—HFUONE, EFEER2ITRY.

£2 FUTCRAERENSENRENLESTF ORTAEEIS -

DOED
H B e (EoFras——sronEtas—or oo
(8) NE() (FFE:%) |NE(E) (FFHE:%)
F1EBEHE | 3.75463 0.04582 (1.22%) 0.03765 (1.00%)
&2 @B | 4.91387 0.05973 (1.22%) 0.09327 (1.90%)
oy 2t | 8.66850 0.10555 (1.22%) 0.13092 (1.51%)

—RRC, FRREASMHELAEaS—F 2T ¥SF a5, oEMN. WA
MIAS—F R TEEERENEL ., EFRVELRZIIONT, AEEas—4s>0
BEMNEIMTBERICHSD. o T, ¥IF a5 00, BREDREHITT
REENTVWEIT—FUITENDDEEZ SN, “C JIEICHBENTHNSLNS
(At - FE, 1993) . HBEEHIOWTIE, ¥oFras—4 U RURBEEaS -7
CORERESITESNIZDT, HBROEDIZ, WHEITDOWTH & ITERIIE ZE
L.

B 6mm TRE 10 cm ONA I —)VEITHRREEHZN 1 g BELV 1 om EREEIC
Yo -OMIE 3~54 AN, T5ICas—F e AN, BHEImm DN
O—)VEITRRIRETCHEH 500 mg AN, a5—F VHBIOAS7N1 a—)VE
BAN. BEEERICEGRL THRL. HELE. INEBKIFNT 9S0CIZTH 1K
Biin#s L., Z0®BO-<DEBHRALT, a5 FDOREEBRILL TBILKREZIZ
EBil-. BESAONT, REKZHE, T /)M EREZRESY (-100C) =5
ELUTHWTZBLREBEEER L. 25— N6 2BbRFELE L TRINEINAER
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ROBZHKRLT, R3IWRT. ZOZBILREO—EE DB, SEDOD & TK
KTERLLTTIT774 MeEL& GUJiEH»,. 1992 ; Kitagawa et al., 1993) . KiZ.
5774 bR LEDS, PIIZTAMORBEICANTERLTY—> v k
ZED. MEBEESTHOAF FEORERB E L. T2, —BEREOBDIC
DNWT, REBMAKLLAMERDOZEIL V¥ —ROHAEEMTERE (MAT-252, 7
AZHAIY R ARV AY MEED) 2RNWT, REXERMKL (PCRC H,
HHEIZ o “CroBTEEIND) ZHIEL .

£3 VIFUVRUOABEMIS—T N6 _BRFLLTRREINEZREOR

Dt
I8 H a5—4 8 COz ELTRINENREDTAHR
(mg) 7z ik 3% D E(mg) (%)
To5F>a5—4 | 10.10 4.24 42.0
RIS —7 > 10.16 2.53 24.9
0 5 - ’e il

EROESITUTRELLEFORFHABHIDWT, 27 hO U InEEE R
AtERWTHCERREZITo . 7 2T bR YHE T HC & PC L oFER- (UC
/PC EH(=R)) DSKRAFAEE (Ramie) & MC BEEABLH OBEREMR (Rapisso) EIZDNTE
BIZEDEL THE SN, Rape/Raouso LG 50D, DN 5B O “C EREA
BHieha. "CREOENMEAREL T, ERMNREEERTH 5 NBS-SRM-4990 o
T (NBSold) 2z, £/z, "C O} E LTI, EREMREHIZHE-> T, Libby
DWW 5,570 FEH =, “CHERMEIT, FERE 1950 Fefi->ERELTER SN
5.

HERRERAITRT. ERMEOREIT. 1EERFZE (onesigma) TRLTH 3.
CHUS, ARG TERIEZ 100 REDRLIZEBE L& E, FAENRER
BINICADEISIL 68 MEFHREIND I LEEKTS. £/, I5—5>0 0 “Ceos
BZRANTRREERMALOMEZT> 2 (B, 1995) .

%4 CISFURORBEHEIS—T o ZEbxFEEL TRINE N KE
® § PCrpp X *C FEH
] H 0 “CppB (%) YCAEMRME (yrBP) |HIEO— RES
YoFoas5—45> -20.2 29200+ 870 NUTA-5722
AiEEasS—4r > -20.2 24880+ 580 NUTA-5723
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Z Z'C, 0 “CrpBig,

6 BCrDB (%) = [(**C/*C)sample/(**C/**C)PDB standard - 1.0] x 1000,

TiEZEENS. (PC/?C)PDBstandard | Peedee Belemnite fZMfR D PC/2C L TH B, Tz,
UCHEMRMBOBEHICHIE> TR, ZOEZAVWTRRRMAEDIHIOMEZIT .

& BCepBfllE, ¥IFa5—4 >, IEHIS—7 2 EHIT-202% EF 5Nk
B DOLEENSHEEND A5 OmERLIVEERERAMKL (6 PCrbs,
0 BN)YDIEILZ, ZOBYMNBRTVWARYICKEL TRED, AMMmcRRaEhT
W3 (FEl, 1993) . a5—4>® § PCepBfl-20.2%13, FeLDERKR (C3 {E4Y)) &
MOBEIS—4 L DEEENS21~23% SiFIF—HKL, SRBGMO—BTHDF
IUBOAEIS—F L DEELTEDOD THIKTH 3.

UCERMENR, ¥S5F a5 —%4 2T 29,000 yr BP, aliEdE 3 5 —%° T 25,000yr BP
&, #54,000 EF N ENE SN

—T, FEREASHE LIS T ES5F a5 0N, AR
AT UITHRTEERENEL . EFRVHEL RBICDONT, B4 >0
ZEREINT 2EMICHS. o T, EFF A5 DHMN,. BREOHEHIIT
REFNTVWEIS—FUITENDBOTH D, BEORBICLEN>T, ¥5F20
S, BENEDHBERTEEI ST OAERRTEEEZ OGNS, FHIE,
ZOMEBEEIT—T L TIIREDEELRMN25% (£3) THY, ¥YoSF a5—4
ICDONTDETH B 2% ERTHR DR, FHRIFN (1996) 1F, “C ERMEAH 780
+70yr BP RUOBIREBONAE2HO PSRN SRINENAEEYSF o a5—4
DIRBEESHEETNTN 2%, 41%EEBTNS. ZNHOffIE, SEMMFLEF YT
CHROAEBEENSENEINAEEIF AT UIIDNTOEE—KTS. 2O
ENG, AERBOYSF 5713, MORESEMH S DERIVEL, £
HiICONWTHIEE N “CERBOERERGVHDEEZEZ SN S,

L EDEENS, AARLAHABOYCERBEELTE, ¥S5Fra5—4 1D
NWTDETH S 29,200+870 yr BP AL TLWEEXS. bbBA, ¥5F O
S—4OEIICBNTRESHEBERME 222 TETVEL, EREDED
DEBEDIIRBICZIEBETERN. ZHIIOWTIE, AAECARENS, 512
BIZEA THIRRBCBEMTH BT I /BEHHL, FhiconT C #REIE %
EWT DI ENHEEINS. Y2y —TIE, BREORBNST I JEBEHNTS
FiEEFERRLTED (8 - FF, 1997) , ZAEEAEICDOWTD, 73/ EHli
EEDOFENRBPEZEMT HEHETHS.

6. kKt

FRIBFIBHPSRBMENL T U P RARCGOESF a5 EF %
21.22% G567, WRAEEIS -7 OGARBIZIIFAERME TS S 1.51% 214
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HENTNS. FFRERABICHRT, ¥5F2a5-452 0 —80ON0ENEATHE
BERIEME D 5 — 7 U HRIZE LS 2o TS, LML, ZZTEshkEEsF O
=L OREGHERIFHRYSF a5 0FnE—KLTED, Hizh
EIF AT URMUDRBEEEYICLOBEREIN TS AREMEIIDR N, Fis,
HHULZESF a5 -2 D0 PCroBfEN-202% LB 5N TWNEH, ZHI3ELS)
¥ (Thabb&RiE) OBIS—47>206 BCepBffiE U THNNTH 2. UEDZ &
NS, AlEED “C £R1F, ¥5F a5 “C F#RELLTHIEEZNE
29,200+870yrBP ZH AL T EE 2 HN 5.
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AMS 1C Age of Collagen Separated from a Molar Fossil
of Naumann's Elephant Collected from the Uwa-sea,
Ehime Prefecture

Toshio NAKAMURAD, Tomoko OHTAD, Masazo MIYAMOTO?,
Masayo MINAMID, Hirotaka ODAD and Akiko IKEDAD

1) Dating and Materials Research Center, Nagoya University
Chukusa, Nagoya 464-8602 JAPAN
Tel: +81-52-789-2578, Fax: +81-52-789-3095

2) Educational Board of Honai-cho, Nishi-Uwa-gun, Ehime Prefecture
1-260 Miyauchi, Honai-cho, Nishi-Uwa-gun 796-02 JAPAN
TeL:0894-36-1111, ext.320, Fax:0894-36-3325

Key words: mammalian fossil, Naumann’s elephant, molar fossil, collagen,
accelerator mass spectrometry, 14C age

We have conducted 4C dating, with a Tandetron accelerator mass
spectrometer (AMS) at Nagoya University, on carbon from collagen
fractions extracted from a molar tooth fossil of Naumann's elephant
(Palaeoloxodon naumanni) collected from the Uwa-sea, offshore Natori-
Kajitanihana, Nishi-Uwa-gun, Ehime prefecture. The molar fossil was
cleaned on the surface with a steel brush and a dental grinder, treated with
0.5M NaOH solution, and ground into powder. Two sets of the powdered
sample, about 3.8 g and 4.9 g each, were demineralized with 1.2N HCl in a
cellulose tube to extract collagen. After demineralization, HCl was
completely removed from the tube by dialysis. Then the solution fraction in
the tube was separated by centrifuge, and freeze-dried to get a solution-
collagen fraction. Solid remains were put in a Pyrex tube with 20 ml of
distilled water and heated at 90°C for 10 hours to extract.the water soluble
gelatin-collagen fraction. Collagen was oxidized, using CuO to produce COg,
in a Vycor tube at 950°C for an hour. A small aliquot of the CO2 was
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analyzed for its' stable carbon isotope ratio, § 1CpPDB, using a triple-
collector mass spectrometer (MAT-252). To produce graphite, the remaining
COz2 was reduced by hydrogen, with an Fe-powder catalyst, in a Vycor tube at
650°C for several hours. The sample graphite was analyzed for its' 14C/13C
ratio, relative to that of an oxalic acid standard (NBS-SRM-4990).

In general, reliable 14C dates can be obtained for collagen fractions
extracted from the fossil sample, provided that the collagen fractions have
been preserved well from weathering in nature. Experimental yields of
collagen fractions were relatively high, ranging from 1.22 to 1.51%. The COz2
yield from the gelatin collagen fraction was 42%, being consistent with the
values of 41-42% for gelatin collagen extracted from fresh bone samples. On
the other hand, the COz2 yield from the solution fraction was 25%, being
lower than the values of 41-42%. Thus the 4C date of 29,200+870 yr BP,
obtained for the gelatin collagen fraction, seems to be reliable and can be
assigned as the age of the molar fossil sample, though the 14C date is about
4,000 years older than the value of 24,880+580 yr BP obtained for the
solution collagen fraction.

The ¢ BCprpB values of -20.2% for the both gelatin and solution
collagen fractions were consistent with accepted ¢ 3CpDB values, of from
-21 t0-23 % for herbivorous mammals.
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