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1. XU

7 7 YAV U Loxodonta africanal¥, 1970~1980 ERICEF DBRAREEIZ LV AR
BRI LI=Z &35, CITES MEE I BXOMICHBE S, RF OGRS 2385
ShTWb., —F, HBEETH D~ T A Mammuthus (2B L CIIpEERENICE T A 8 D
BT RENTELT, REQCLVY UV EAFREFORARE LTERENDSZ LBH
5. MBEORBIBULIZ W, KRIZHRBTRET 7V BV UEFE2< L ERAF LD
POITAMPLURM KL D fEl S TE 7,

INDLEFNTAFELLT, GBS (1989) BT OSTERHEICBE SN D EWE
FRICER Lo MDFEL U TEEXBRSHT DNA ST 88 A 51T 5 (S 5 (2006)) .

S (1997) 1374 R Y —RHBODITIZHONT, RKimd Ll LR IChT 5L
W) FEARFREIC LY AMSEAERAL, BORREREGLL@E LE.

S, v ERAFL LTAFLERASICE LT, AMS 4C £RAIFEIC L Y #5253
FI=DT, HBon-MmRAE2HETS.

2. SHTRE

uC ERMEICHV A %L Photo. 1 IR EKIIVEXADHDTHDH L LTHASR
FEMTEMEGEESS M OHE SN 2 Kk (03LX01, 03LX02 &%), BIOwrEX
DHLOL LERAGE LT EBREER b5 Shi 2 #ifk (03LX03, 03LX04) DFEt4
BiETHD.

3. oWk

3.1 MRIEDRE - ERLERALMAEL (813C - 815N) DHIE
BRIEOREEZAYEL RT A AT BEF LTV H VR LVTHID RERE O = X%
EHSICBRELREE, TUFNL R ALTRFERSEHIVE 40mg OMEKRAEEHE. £
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D H B 1mg 23T H 7 ENMICE AL, ANCA-MS (Automated Nitrogen and Carbon
Analysis Mass Spectrometer, Europa Scientific Ltd.) {2 & ¥ §13C 35 L O1N 2 HIE L 7=.
BEREICOE 2EOBEEZITV, TOFHEEZ S > THIERHRE L.

3.2 HE=F—4 L 0s13C - §15N OHIE

I, aT—FrD3BCBIUSBN ZHIET 57D, LB RELDK 20mg %
1.5ml 9 AF v 7 Fa—7IZ AN, 0.INHCl1ml #i% 1 BEEKE Lz, REDHRE
WFA LR oD &R L%, 15,000rpm T 5 SRELDEEEZITD, 29 —F U %
AW E T LBAKEAWEL, 25—/ 2 E0EKIC0.IN HCl 1 ml 22 F =—7
DS EZHAODTRICBBEIRT T, v—7—4%—T 2 FE#EELEZ. B, 15,000rpm
T 15 RE DS EELR T, EBAEEZMELZHDIZ0INHCI 1 ml 2% 7. & O#E
ZREVTDICHIREND ETRVIELE, EBAREFEELZa T —F o0, &
BARZMZTHEL, ZO8BELZLRLED 3 EUE, aF7—F U RERAMEICAR S E Tk
VIR LPEE L. 0%, -80°COEEEIZ 30 SANTHER 1T 7218, BRI
T 1 BRERERE T 7.

313C « 31N DH|IEIZIX, =T —4# U 0.75mg Z EREICFFEL, Zh% 8X5mm D33
BT RMZE AL ToOMRELE Lz, BIER 3.1 ERERIZIT- 2.

3.3 AMSIZ X3 u4CERBEIE

3.1 K VERL L 72 KRB OM Tmg % CuO, Sl & Hickh 7 AFICAN, B
G4 TSR, ELZb D% 850°C, 5 EHRES Y, BohfBEEREET A~
T COL A ITol. FOBRI—ARLTF7 774 & —5 > F&EERK L, Carbon Dating
System, Model 4130-AMS (Tandetron AMS Tande-ID) (& EHEBKRF) & W FRAEZT
ot BHNEMRERE, PA (2000) ICESEEEN B0E LY REVWEAITIE, —#HTH
ZIOEBFALT 10 EBATERL, BEMSBOFEIV/INIWEEITIE, S ERMATRLE.

4. FER
4.1 ANCA-MS 2L %813C - 85N HIERR

SRR ORERL RS Table 1R BREBERITo TR, REWE LTERF
BOERSTHHE Fudv T REL Meas—FrERED 2 DORRDERER?Z
2 5N5. %C BLU%N 2B L ik 4 kikE bIiZIEEKR2MEREZTRL, %C 1% 19.3~
20.2%, %N i 6.7~6.8%C, T HDHLTHD C/N Hid 2.84~297 Th-o7. SBCIHIX
~91.3~-20.3%0C, 315N {EI% 03LX03 2% 14.1%0& & b TEL 22TV AHA, fll 3 BRAIX
7.0~7.9%0 & 7257z

BURSE O BIERE % Table 11277, %C B L U%N 2B L Tid 4 Bk L bIIZRRR
EfZ R L, %C iZ 46.4~48.7%, %N i 16.0~16.9%C, TN LD TH S C/N fhid 2.87
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~296 THY, 27— UVERLLTIKBREINTWALEEZBNS. 83C (HIX-21.2
~=20.2%0C, 315N fEIZ 03LX03 2% 15.4%0 & & TEL 2> TWAD, il 3 #kIx 7.9~
9.0%0& 73\307%:.

4.2 AMSIZ & BERBIER R

FRAERRE Table 2 1277, 4C FRIIVVERADOBOTHD L LTHESh
03LXO01 A% 36,980=240 yr BP, 03LX02 %% 38,360+250yr BP ThH VY, v EXADLDH
L& RAlE & LCtE &z 031LX03 28 27,010+ 110 yr BP, 03LX04 7% 13,155+ 50 yr BP
Thoiz.

5. BE
5.1 #k=7 -5 0sC - 515N

%C, WNDBZHET 7V WY UDLDERRBETHDZ 0D, BREITELSAIEBEA
TWRWVWEDD THRFREOI VLD TH S Z LRI N, BHRABE L OBLK R B
DIBC, BN EIZITIFE A EERMBEINRNT LD, BRREBIORZBERE DO KI5 1T
AT =S UICHKT D EHH SR, REENETaT—F v LIRE LEBAOBREARR
L OBKRELD%C 20, MiREBO a7 —F U EFEIZARBONTNE 4A0%RBRETH D
CEHINT.

BRIKDSIBC fEIF-21.2~-20.2%Th -7, 77 U I Y 7 Ds18C {E (Ishibashi & (1999),
AR (2000)) 1, 77U BIRFYTOEE, -16~-22%T, CsE L CaEHDIE
BEEBEZOND. —J, 77V AFEKS T DBC {HIT-28~-29% T, CsHEM THEMAMED
BVEAEIZER L TWE EE 2 bNnd. SEIOKREDSBC EIZ-21.2~-20.2% T, C3iH
ERTHEOT—7 U OE (-21.5%) IIHTHEL o TWBHI b, BRE L TIIE
I 100% Cs MK TFEL, MOBBMEAE T EEZDND.

BRAEDSIN fHIL 7.9~15.4% T - 72. Bocherens & (1997) 1d~ 2 & AL DI ELE)
MOSBC, SN EA KB L, v FAMIOEREIMH LY HEVSBNEEZ R L& HEL
7o, 1 51%, —#il& LT Scladina Cave (“V¥—) DO~ A Mammuthus primigenius
DO DSBC EH-21.310.3%0, SN AN 8.7£0.5%0 & IR~7=2, A EIOMRAEIZSBC, §15N
EE BT EADEE LS —HL, vV EADLDEEZTFE LR,

5.2 AMSIZ X BEMRBE

< UEAD UC ERIZE L TIL, Agenbroad (2005) MALKD~ L FADHAAITDOVT
T L boizk B &, 30,000 yr BP LLETD & LK KEEIZ 4347 L, 15,000 2> 5 10,000 yr BP
b o & bIREICSA L, 10,000 yr BP LV F LWb OB T LT A Y D EEEICHE
/U Tz, Guthrie (2004) 1%, 77 AAZB LN FFILFHO~ - FAIZDVT, 40,500 yr BP
L VLRI D5 11,500+160 yr BP £ THIE &, & HIAEICHTVH DL St Paul
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island D~ T AD 7908100 yr BP THoz L MEL-. —F, XY THKO~ %
AUZDWTCHE, Vasil'chuk & (1997) 1%, 40,000 2>% 10,000 yr BP L #E LR, =0
HCHR HBEICEV S D13 Wrangel Island I8 W TEE L7~ 2 E X F D 3,730+40 yr
BP L7xoTn 35,

BRAED UC FRD D, RIFIIEFHICEE LTV THY, (LEERICETILDT
HDLZLERLE. AKREE L LR~ R0 UCFEROEHENTH Y, v~ FIFDED
EEZTFBELRVLDERSTNS,

RBFFEITI I LT3R 2 B\ T AMS “CERBIE ST & W o = fiff 22 FiEic &
VERNZRARIZSDTHDH, LROBY < ERFOHBNCIT SR ERELEL - LN
T&I7z.

2B, AFRICHVTRIKIL, ABFFEEOMIZ, BEXBICLATESH, 77U HV Y
RV UERREORBEOFICHAEDEREEDBIE, I a2 FU 7 DNA BERFI O
Bb, I RTUERADLDTHA EHELE.
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03LX01 | 4 03LX02

03LX03 - 03LX04

Photo 1. Specimens of ivory object
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Table 1. %C, %N, §'°C and §'°N values of carved ivory objects

CIN

%C %N HCI%N) 8'3c 5N
03LX01 powdered 202 6.8 2.97 -20.3 7.7
demineralized 48.7 16.9 2.88 -20.2 8.9
03LX02 powdered 195 67 2.90 20.7 7.9
demineralized 48.4 16.8 2.87 -20.4 9.0
03LX03 powdered 195 67 2.89 213 141
demineralized 46.4 16.0 2.90 -21.4 15.4
03LX04 powdered 193 6.8 284  -20.9 7.0
demineralized 48.5 16.4 2.96 -21.2 7.9
Table 2. C ages of carved ivory objects
13
Svijlei?gpl:te cngethci)gn by fange I 14C . C age
(mg) (rate) (%0) concentration (BP£10)
03LX01 7.10 0949  -205 0.0100 =+ 0.0296 36,980 =+ 238
(13.4 %)
03LX02 7.8  1.082 211  0.0084 = 0.0310 38,355 =+ 249
(15.1 % )
03LX03 7.56 1146  -19.9 0.0346 =+ 0.0131 27,014 =+ 105
(15.2 %)
03LX04 740 1168  -19.0 0.1945 =+ 0.0060 13,152 =+ 49
(15.8 % )
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Discrimination of ivory objects using AMS 4C dating
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4-2-1 Ropponmatsu, Chuo—ku, Fukuoka City 810-8560 JAPAN
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2 Center for Chronological Research, Nagoya University.
Chikusa, Nagoya 464-8602 JAPAN
e—mail : nakamura@nendai.nagoya—u.ac.jp, Tel : 052-789-3082

Abstract

The carved ivory objects which might be made from mammoth tusk were
measured AMS 14C dating. About 1 mg of powdered sample and about 0.75 mg of
demineralized sample were used for 813C and 815N measurement using ANCA-MS. The
313C values for collagen of samples (-21.2 to ~20.2%o) indicate a fully dependence on C3
plants. About 7 mg of powdered sample was combusted to CO2 and converted to
graphite. The carbon isotope ratios (14¢C/12C and 13C/12C) were measured with an
accelerator mass spectrometry (AMS) system at Nagoya University. From the measured
radio carbon isotope ratios, 14C ages of the mammoth ivory were calculated as 36,980+
240 yr BP and 38,360£250 yr BP, with 1 ¢ errors, and 14C age of ivory appeared to be
mammoth tusk were calculated as 27,010%110 yr BP and 13,155+50 yr BP, with 1 ¢
errors, respectively. These 4C ages were all belonged of the Pleistocene, consequently

these objects was determined to be made from mammoth tasks.
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