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L. BE®HI

BAFIEOEMRLOF YA Z, SHOMAB, i FEFCIIREHER
MHMSEHTEN, ThoRENERLOLEHERICHIL--TWE. £/, T oD
BERIZODWTR, 2HYLAREOERBFZNAMN SOZIL DAL ST, £
NoSDEAEBEIZODNTOELA ODFEICLIBHHAFROMWENTIN TE K.
WENEORENSI, FUux VvV ueREBETIMWMABMWABNZEL,
AADENREHO WABYIHILAEHO—DEKET S, LoLEdrs, £
BRI OWTE, o ABHELOXN KB SCICEIET OMEER S
HeENL XN T/ (Hasegawa, 1972 ; Otsuka and Shikama, 1976 ; K%, 1987)
DHT, ILAEZDH DD KEERITIEZIN T

WY FHEORBEMMCELT 2HFHEMILABHEIIODVLTE, IHhETIZZOD
SHEDREKENOLEHEEICOI > TWAI ENMONTHY, £OBYWILABIE
WMEREOF I ) BB ICHEIN TS (K&K, 1987) . X461, Zh
FCTRKEN SHEINL HEPRERDO” CAEMIL, #3,000 yr BP) 56,000
yr BPiZhH 720, [ KEMICIE T IV LOKI ORBER N6 2 O#% O g LI T TO
BEHBOYN GG L TWBE I ENFMoNTWS (Emery et al., 1970) . Ud -
T, AKREMOBEBEICIE Y IVLOKIORBHICER LTWICTH 5D EEROH
PEER, TIVLOKORBIICT W B LD 5 WU OB WL AR O EENT
HMEIhb. [FRKEMNRBEDSHIZS M L TU % Palacoloxodon-Elaphurus mayai &f
£ (KIFE, 1987) &, HEYFNERMO SHERNEEDOF v~ v BBzt
tbanszdy, IWLAZDOBDODOHHFERIAUEINT WD 2. kilE, #BE
RKERFTDKEHL20~140mD FFE “K A OHE" »oHEI NI KB EHOK
B (KZEEHh, 1977) On#Ess" CAEMRDY, 25,740 220 yr BPERE I i (F
MiEd, 1996) . F/, EEIZHIE LYy Y OHEER S NI /KGFDHALAIZDN
Tid, 14,640~19,980 yr BP & V20Kl OREMZGL" CERBENE Shi
B, AT UVEREEMEN EDNG, EBLIDBEVERER LT B HEM
NEWEEBZ SN TS (FRIED, 1996) . ZDXHIZ, Ky FifE DFHEEY
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LH OBHERITONTIE, EXRTSUT—IHBE ST B EEELAA.

Ml OB MDYHEORBEIMERRICINDIZD, Z06E L ZOEK
i, ThoDAEABORBMIKESHTREINTHS. Th oA EE O K E~
K2V T, W 2D CEREIBREI TS (BH, 1975; BH# - EF
I, 1971 ; #H, 1985) . Ml#BO LM EL X UHHBHOREA%2 % LTHE
ERAAATED— DI, 1940410 R R XN 728 & B B i K BF A0 5 o B85
RIWEHD S F RSN BRI A H 5 (Tokunaga, 1940 ; Otuka, 1941). = DZAL
[ICDONTIE, BUIOMEZ LD EEYFZHEN LI NME R MR L5
RBLTED, ZOSHEEMMABICOVTREEINET VT ELARES T 3.
CORMFAEAET HRERBEYIRRBEROR LU ORBEEERI WO
T, BEHMEMORTHEMICTENT NS N, € OMHERE R ICHEZH
GURTRD.

A0, LEOEHBEHSLAE R FiFh LA MiEOREED S RIS h
EHABLAD CEREL HTEAFERNEERTELLF—DF Vv F bo N
EBRERESWE (A - IR, 1988 dikt, 1995) WKLV MELADT, BT
ZORRERETS.

0. JEFR*
AHAETHWICHAF L AEZTEHTELIZRT. M40 L EAB X, 53
ETHD. AR lix, mBR, EhBEERLO LFHEE/MAE T, RERITKRER
AMREHBIIHEINTNEDDTHS. FTEMNBMEOHKER, ToHEMLA
¥ U # (Elephantidae) @ <AL —H% XE (Mammuthus) T&H5H T EDH SHNIT
Mote. B2, WRENEOARRT FEHMOMBEFOBENSHRIMI Nk
FUI VY UOFAT, AUTLEHALEYEHFEOLAE-KIL IV 3y

#1 WIBCAOREE, HFRIUHS LT DKE

Table 1 Sample materials, localities and water depth for mammal fossils

Sample Marerial Sampling location Depth
no. (Specimen) (Latitude, Longitude) (meter)
1 Upper molar Tanabaru of Hirara City,
(Mammuthus sp.) Miyako Is.of the Nansei Is. i

(ca. 24° 47' N, 125° 19' E)

2 Tusk Bisan strait of Seto Inland Sea uncertain
(Palaeolox odon naumanni) (ca. 34° ~34.5° N, 133’ E)

3 Horn core ~ Western part of East China Sea 70
(Bos grunniens) (29°15' 55" N, 124’ 19' E)
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£2 WABLAEOIT -5 VIR, TRELERFIE, § "Ciik L UMCENRE
Table 2 Collagen yields, CO2 yields from collagen, 6 “C and "“C ages for mammalian fossils

Sample  Yield of Collagen weight ~ CO2 yield & "C*** "C age Lab no.
No. weight Collagen*™ for analysis**
(g) (mg)(%) (mg) (mgC)A(%) (%)  (yrBP)  (NUTA-)

1 945 GC:0.61/0.006 GC+SC=4.52  0.21/4.73 nd. 2,950E£360 4231
SC:3.91/0.041 (0.61+3.91)

2 7.07 GC:2.75/0.039 GC+SC=14.48 5.24/362 -24.5 28,290*410 4232
SC:25.83/0.365 (2.75+11.73)

3 - - 10.43 - 4.32/41.4 -14.8 Modern 4230

* GC: Gelatin collagen, SC: Solution collagen ** GC+SC: Mixture of gelatin and solution
collagen fractions *** n.d.= not determined

—#TH B, AK3F, Ry F#oHFLMKEIOmDHEEN SHFMI Nicy
JDMETH 5.

Akl ERE 213, LARTED EEFFR LS OIS HEALF R R 510074 ~20
AEFMOERDPTFERIND &M S, SO CERME TR —VT I T 3
ENMFENS. Fio, AB 31, AENER (RRIE) OBWERTH S
ZEn, EHMEKROTIVLOKMRAEN (2.0~1.8774 5 ) OFERBENEFIN
5.

m. AEERBLUEER

g, ACPHEZERT 2 EBRSBIABORFLOKBPEX L, By 3
JETHHAT -5 VOEMEEHBAAICH LTIV RETHBE EXNh TS
(Aitken, 1990) . T D7, KR TEEABNIS 5 -4 VA H LU THCHEA
ZRELU I CAEIED, 1990 ; dhFiEh, 1996) . bk, Z0 a5 —4 Uitk
Tid, 45,000 yr BPA Z X 3 VCHEMRMENHRE SN TS (FHIFH, 1990 ; R H
Fh, 1992) .

E2ICNEHRAZRT. "CHEMMHEIL, LibbyD 5, S684E% FNTE WML,
PEIEL19S04EN Sl 5 FCEB TR U7, BT 1 fEsEF = (onesigma) T L7,
SRR FMHTHERREZLI00EEH DR L /o & &, £ A 32 &iFH Py ic
ABEIGIF68EIETFHINE I LAEERT S, AB2, B3 ItHo0TH, BS
NZBALRFO—HZH VT, by FLaL sy —R&EKHHEES W
(Finnigan MAT %, MAT-252) | X Y RERER KL (SVCHE) 2MEL
T, RFFAEKGH OMIEZIT -7 (FFRHIE D, 1994 ; /NEH, 1994) .

Ak 1 DY CEMRIE, 2,950£360 yr BPEMARDENEAR LTS, RE 10
AT—F i, ZTORENESFLAS—F U ERBERIS S UV ER L DY
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TH0.047%LZHLHTHENIENS, EFEAESBINTHL ST LE 2D
OLHMBrENS. T6IT, ToMEIhie “aS—4F2" ik, “#LRE (CO2)
DINE H4.73% EHEEREDIT—4 2 (40~50%) L L TExhLHTERWNT

c‘_—/J\to, KERSFER TR a4 TCREVAEELEB. Lidh> T, AE
KA W CO2d, TDRICEA LICHBIICH RS AR E . 0k, 6°C
I35 5N 7 CO280.2lmgE E LD THBTH > o oD IE L T,

AA2 DUCEMR I, 28,950+360 yr BPTH5B. I5—4 U MhoHDCO2DILE
&, 36.2% - BEEMTMEIZEL. LML, IS5S—FUONER, BESFa5—
FUH80.039%, FEEMET T — 4 U H0.365% ERREN. F o, —BICHEEE
DA —F VOEEREZ, AEEas—4S kb E5F a5 -5 ohFhe
, ERDEL BB ICONTHE®R IS =F VO ENBNTI2HEANASNS
(FFAF - gk, 1993) . LT, BB 2035 -5V RO S4BVEAT
WBbDEEZ OND. ZDIYH, BoNKERMBEOER> T B[ FEEN+4
2Z o055, ZORBODSUCHHIZ-24.5%ThH->7.  DftiiE, C34EY (5 CHl
~-26%) *RTHELOERHYOEEMNL s"CHE—FHL TS (£3) .

RE 3 DUCHEIE, ModernTh -7z, ZORED SDCO20FHKIZ41.4%Tdh
D, FUNIT7EHELUTHEHYERBRAEGTATHS., LT, BohicERIET+
SEHETEXLOEEZ OGNS, £, CORABDSCHEIZ-14.8%TH b, REh
ERBREOIS - VOEERL TS (E3) . Dk S iZCO20 LK
LW ENS, NEDORIKICLBBERITL > T-21~-23% 70 5-14.8% F TEAL
Licti@dEZohimn. LLA, ZOovY 7Nl s L TC3EY &icCafity (~
-10%0) AF AU EZEX L AENRLETHAH. a53—4F5F D6 CHE LT-14.8
%o FFAHIcHITIE, FTELECIEY LCAEY EIZIIRCHATAEME LTRIALK
ZEiIT B, kL, TYU, b, FEREDCAEH DO B, EDFEY & EEF
HALUTWEOEHS TG L.

#£3 WHBMOEYEFIT -4 DS CHE
Table 3 Typical values of 6 °C for bone collagen
of mammals and their feed plants

Sample materials 5 °C (%o)
C3 plants -26
C4 plants -10
Bone collagen of

herbivorous mammals feeding 21~ -23
on only C3 plants

Bone Collagen of -14~ -16

marine mammals
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. V. $bbic

LSEAHF L3 20, IXTFHRULERELZRE A 7. £D0I B
AEL, 20EKREE, IT—FUVOERENMENEDS, EBIDENFER
ERUTOWBHEEEIE . ik, A 3OoRIFEFER, U X7EHELTH
DIETH - 12, TOENLfEIImodern TH - 7z.

BEBAICI SXINI/AAAABNEOBEENEICMNA 22 ENTE S0, LA
AE D &AL CERMEICHY TH 0B ELMETT BT, 4B SICW
EF AP THRENSA . T, BEISCEMINWIFLGIZI OV TDC
FERMER, ThETREIEZICHMEINLTLRY. FUREBEICE 5 HHA
HOMESHAEZRTLLHICE, I5IEZLOFERENE SN SEI ENPES
ns.

B O
HHBEOHEEAR (A1) i, KEK¥BAMEEREICTEINTNS
DT, FEEE RKZEEEMME S EEOME —RNLBEOHMTEICL D HH T3
CENTEI. —F, WBEABEEF VY YTOF/AA BEE2) 1220 T
i, AR AKEEYEO CHH A B DUTHEEELET.
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Abstract

We have conducted "*C dating, with a Tandetron accelerator mass spectrometer (AMS)
at Nagoya University, on carbon from three mammalian fossil samples: (1) an upper
molar of Mammuthus sp. collected from Tanabaru of Hirara City, Miyako Island of the
Nansei Islands; (2) a tusk of Palaeoloxodon naumanni from the sea bottom of the Bisan
strait of Seto Inland Sea; (3) a horn core of Bos grunniens from western part of the East
China Sea, at a depth of 70 m. The correct "'C ages of those mammalian fossil samples
are very important to evaluate a temporal change of paleo-environment around East Asia
through the Pleistocene age.

To obtain reliable '*C ages for collagen fractions extracted from molar and tusk, the
collagen fractions must be preserved from weathering in nature. However, experimental
yields of gelatin collagen fractions were very low (e.g. 0.006 and 0.04%), presumably as
a result of weathering. The CO2 yields from the collagen fractions, 4.7 and 36.2%, are
considerably lower than a typical value of 41-42% for gelatin collagen extracted from
fresh bone samples. This result suggests that the samples have suffered from
contamination by other organic materials with low carbon contents and not only from
weathering. Thus the "*C ages of 2,950 and 28,290 yr BP obtained for samples nos. 1
and 2 should be considered unreliable. We suspect the **C ages for samples nos.1 and 2
are probably younger than the actual dates, as a result of sample contamination by
younger carbon. For sample no. 3, CO2 is extracted directly from horn core. The CO2
yield of 41.4% for this sample is reasonably high, enough to give a reliable 'C age. Thus
the '“C age of "Modern" obtained for the sample should be considered reliable.

Key words: Mammalian fossil, AMS-"'C age
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AR R - KBHBZ - B 7 - KEAT (1996) F F#0 KEEH 5 X O BRI
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