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1. BLsic
HHREYIOAL ROFHKEZ AV ANOBEIEZ, BREKBMOR—1 v 7 fGikE
LR EERT L LD TS, ChERBEIC, BERINBEAODERAHOBH® .,
KELOHBHNLEORN YN EELRZLREZTHAD, FI2C, ZRRKMICHAANE
CEBLTWELIATWIEARBAFE I IS IYY - I VEAVIDE - & - F1t
AEAOCT"CERWEEZT 2V, TAL OBEEERZHEL»ICTHILICEY, KX
BE~HAIEHoOBEDTZoRHo#EEZRALE, £, ACLABEZHVWTILERRE
BA&LE (P*C/'2C ) OREI S, ChOHERBIFORELABZRELL (HFK
mOENL) OERFEEELE,
AR ORBE., LEEEZHVWVIHLBY ZILEBEFOEREZEBENELEZ LT
ERICERA YT MO VYNMESERESMEEAFERALE, HEELAE - HE0E
REBEENECER »>E0T, LB »O>HLELEARMO"CEREZREL., %
DEREZHIFLAOERELTEE, ULAMAL, BT ULBEE —HET, k&L
HLEAIBEN SV, FHUEWMABLELARZELLTFISTYYYT, —WIVEAR
VIOLAAY ) AR EBEATWS, A—#BRT—EHO0EL2HE (ER24£K) »
SREBAME=ABELT, BREOFTFIT VY IILARERFZEAE, ThLOHEE
AT, FHAMASTFRHMBHEAEZRA » SRt £,

2. {tEE - -F - AV CHERREL '°C/ 2C HLAERE 0 %
WIEILER - WBICBREAEERA YR IVETH S35 —45 Y (collagen) IE
ETORMORBRMALEZHEZFLLTHE> TS,

2-1. kAR A S - oMt
AMAECHILBLAEOIT -V rEbdIsoicHvwERFED 7O —-Fv— |
PR1ICRLE, —HORBEICAVWIRABOEE, 1~5g THd, ABEEFKEL
ST TeisE ) o THKL . THH) CaFvshs,
9 M) cd, ABVOXRBCHBLELBEE2ERB KPP TCBIHERICIY
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v BEOARMYERET S, KWT, 0.2N NaOH KBB HCEBEHRESEL T, 7
AVHBEHOERBERMD ELERNICLVERL, ZBEKTILSEBERELTH, RB2E
RHBRL, BT 5,

AL LUERBICOVWT, HBRICE? TBK) 278>, $¥4bb, AR 1 ~5g%
O —2Fa—TFicAh, L2N-HCIER PSRBT TREPORMBE (XL L TR
AN al: Calls) 2HEHBRET S, RiC, BB KEFa—-—JTodic Ah, ZEK
FICRITTENL. BFOER - AMII VB - AMI7IVIBERET 5,

RIS, Tas—FSFrot) 20250 TH54, LZolKz2&xE=®I)VDO
—2FOEBKOPICEOAR BT - Fre@uEtoas — UM EET S,
ZIT, BIWVO—AFa—-TONEWEELSEELT, QL@ F5. OIcDWT
B, EsFvbickyvas— S UzBE8 L., BRE%ET S [G:Gelatin collagen] ,
QUREEKZHBELRICLY L YL [S:Solution collagen] . ZHDEDICLT
ARG - VBHO2EOIT T VEBLIILENTEDLN, —BUICODARBEHE
SFrAS—HFUOHADIHFERIEL, "CERMEP R ERZERAMEKLBEICEL T
nwWahtunwbhTnsg,

2-2. MEFCLD2""CHEHRBSE -y boRS

fitehEzas -4y (FC®) oC/NLECNa—HickYREL, €0
MEZHERLUEH, HZHERT 500° CIcmB L TRILL, EREREZFMNT
o COFSERERRIE2~SmcfB2EY. FHILAKIVER3m- B
1.5~ 2.0mm &EF %2 1ED. CORAEZMEZEEINIC LD VCHEOEIC, AP
2=y b UTHERT 2 (Nakamura et al., 1985 ; #iAf - H13,1988) .

2-3. HEAWICELB'C/'*C (RERMAKL) WEAC O .ABOFHM
HHEhE2aS -5 5ngdFR LU, BB (Culd) LR (Cu) 2 AhE

HEHBEHRT 950° Cicm## L., ZBMILRFE (C0.) ICE#R - BHLEE., FAMLEKK

BENSHFTICL2*C/2CHUEBICHWS,

3. Fh{KE D RE
3-1. mMEHR"'CERWE (""C/'*CHoWE)

RX"CERMUEERZT DT, BMHEMERKR'CHBMFHEIIBICKLET S B
MEFBIT2Z2LICEIYVREFOVCEBELZRD, EREZ2FELTCVWE, SEE,
MCOBRTHERZHMETAH L WHEKF. MEREEIFNEEZHWE, ZCOHFKICKD L
v WEBRENERD BRI EED 1,005 L Eickhy, BELITIZABORBEER
D1/1,000L FCcdhd., FHLELAEERRFERUEERMAREYZ —CHREZNT
W3 “BYyFrOVmEREENN OWEEGLHEREEIROLEBY TH S,

WEICHELRABOR ®#EFLLT2~5ng
MEHFDOR —IFIVEE :1.8~2.0 MV




— AR o B E Ry R 4~ 5K

B E W] e AE AR o) PR A : 6~6.5 H4E

NEERDOHAE 1%

EREOHEICHWE"COEEM : 5,730 £Th b,

MERICLIIEREVCONENTRHRICR>DEED, ABZECHOHIALHDOE

WEOERUENCTEZHELODCR2E, AT hOYMERCLIIERAEDFEMIC
SVWT., Xz BEZ= W (Nakai etal.,1984 ; Nakamura et al., 1985 ; Hff
- i3k, 1988 ; W - A, 1988) .

3-2. “BERMBEL'*C/*ClhoE
Mt oS — e RESETHY - BFRLUE CO, %MW T, VARIAN MAT CH-7

FMAELNEREESFFTICLY, "*C/2ClzWEL = (FRhH5, 1983 ; Nakai
et al.,1984) , ZoORERKEFRMMAEL G, R ILBED STANDARD DR FLAKL A B O
FomzE (6'°C, BiL%) TKRHEHT S,

s ~ ('*C/'"*C)# — (**C/'*C )STANDARD

70 b = (1C /12C )STANDARD X 1,000
22T, (*3C/'2C)STANDARD=0.0112372TC % %, 0 '*CHAKREZVARBA '’CILE
AIEBWREBETHY, ML RARBEPCOVRVWVBVWRETHLIZILEEKRTHZ L
kb, PCHOUMERZETL0.1%TH 5.

4. Ty Yy - IVEAVID'""CEHELNR
+ <>V (Elephas naumanni) &, FHEILEFHOBMICH KFBICER

LTwkErEkshTnwd, TobtarofSfiEd, LtEEL» S AN - mBICAH T TIEL, W
BRrXEEABEOEELASDENEATHWS, b, BRIWLTHBHRCED SR
Bh2E9THd., ZhicH LT, YYEAYY (Elephas primigenius : %7t %
Ho<wYER) @3- 78LCh7 AV Ao bR FHIBICER L., XKMICHET
LELEhTwnd, HRIE T, mEXKH [(Dva k] ichkEE T TLES
LW, bR fhvHmsh TS, LAL, AMUBTRIELAEERESh TR L
e CHBLFTUTIYVYIURIVEAY IR, HEEKRABZHWMoO NELEEEL., FHOX
BERoT, BEBRLLUTCEELRLEHZ B D TVWETHAD, LHAL. ZTh YT
FEEEZRHWCT"CERZUELEHE R EEVOIBERTHE, 22T, VEOF
WotAEEFEFALT, ""CERWUENTEZZ2A YT O Y MEREESHIICEST
ERNEERfT R E,

CORERE, HRIEL2EZWMBLEY ILEOER L F—HRTE S h = # &
Voultkha (FR#B#HAERE) oFReCHT T, LFCENT S,

4-1. HERIBOY I{LED 1 CHER
HARFBE RSB hEFT I YYD - I VYEAVIOVCERBIEEL



K1, FUTyYY, JRVEAVIOYNE - HELAD
BURTE R FRER (BB IERELA ]
Radiocarbon dates of Elephas naumanni and
Elephas primigenius fossils from Japan Island

[ except Lake Nojiriko Samples]

B2 p 3 LU CHEN (SRR
FrTvIy
B v (MEEE 250m) 29,000 + 300
( 7 176m) 38,500 + 600
( » 166m) 35,560 + 1,300
o BT R (FEE160m) 48,874 + 1,758
B AR 1| 30,542 + 2,427
e AR H fE 34,800 + 800
TYEAVY
SR (HRES) 93,816 + 884
BIHE 2 SHEAR (HRE) 20,243 + 670
L=v¥5— NEWEER 24,260 = 270
BaoROF |
i A ~ 320 + 40 |
| B —1,460 + 160 §




CmRUlLE, CORICKE, BFRABMORABEBRIALTHS., ABOBIERERS L TWwd A,
WYITILAROERE, IXRTHN2HFE~LFTITEHEROEEZRLTWVWD, ZTHik. B
LACTNLKMORBRTH 2 (RETRNIZFRBOFIIT I ILAED, AT
COERBEICAL) . T, BEkddbid, Ty VIYIoEREITYERAY Y
DERDN I FERIZEBLELT, HEBECO»POhBZ2LTHD, bbb, sidiEiF4
B9 F4Ewi=3 H4ER, BEREIFE2H4 TERM=2HEMEB>TNWE, IVER
LEORBOEA D RVA, T YA IVLAKBoRHEZ TERL, D30Ty
WA BEESH CHIEARBMICESIVWTITVYEANEFLTEEDDODLEE DA S,
FLTC, W2 AERBEICZADYIRMELEZLZYE>TWD, THATEH, 20

2HEROHBBAFMICERLEZDD, ThAHARRROZOEHOARHICED LD R
BERPEAEIIBECRLIEASD,

HEDOD7 7V ARICOVWT, YEOIST - U0ERAUEOERBEXLICRLED
VEBICHADND DI, —320&FRT L —1,460FFE o, ZThiX, BB MIC19554F
DBEOBERICE O THLMICKE CO, OMCHRRLUARILD 2HFEL TTHEML
7=H%E (Nakai et al.,1984) &, TOE''CEBE® C0, Z2HXARTINY AhL#EY
FEMULEROYETHD I LEYE->-T WD,

4-2. BRI BEHBICBF B F I rI T OENR
RUH#HBRTOF IV YVIOBEBEERE2BBHCHOS M CTZ2EDIC, BEFER

HREIMSEBEENETITYYTOYE - HELACO W THEMAE "CERIE 2
Tok, AR, AAY ) HOALLBRTARFOVCERIED T £,
TARTCORBAIBEKRKI (TIVLXKH) o#EBEIAOHELILTWEZE, T 4-1
DERMS 2HEFUEOHF VWEREAFHEENE, £2C, FUTYIYITOHKE -
gwerohoAABICEALTRE., RBFICEEN2a5 - FY0&EFRELC/NH%E
WEL, TOREORSIERELE, 35— FyolbBicdE->T, BREBWICORE
MESFras—Fre, QuEHtas - UAEshsd (K1) ., A—RKREiCo 0
THEDODC/NILEFEREE AR LTCAE, TORBEBER2ER2KERLE, TORKE. H
CRARB At EhE280a5 -5 (S, G) »C/NH, §'*CfE. ""CER
Bid, BL—HI2Z2LHPHBELE, COZEDID, AFRTRHG—IFT - DRk
TRARIAS-FUABLILRVWESGE, S—a5 -V Uy RALT. ERUERT
SZkkULE,
FROBOHMEEBRFEIN2ICRLE, HEBERBARACIY TEERAME. HBH R
WE. ERFRMBIC=rch (FRBREBHAEN, 1975 ; BRAMHE 7 )L —F,1987
). F-H - FOBZEBE T EFATHNIYEBHICESDTI, I, I (FHBEOHAIV)
I EhTnwd, SOSTYY IR EAAY ) DH{AE.,. BICTHEBID O 45
A ERBICATCERT S, TOHEOKRIE., £3ICRLE. LERBDaS
—FUEERBLVCHERBELOMC—DoEBEELABEAREEAE, §42bb, 05
— S VOEEEN 0.TUELOHBEHNREFEORVWABOERER., MU EBEED S I



EhEAKFOERBELIERICRLS—HKULE., ZThicKL., 35— Y4 HEN0.7%
RBOBRBFOEVRE [X3Fa5—FryatRICKAIEMLE] &, ACHEDD
RBEhEAFOMCERIVEETEEVWERELZRLE, LEAS T, BRENE

K2, FURYVY - HAOESF aAS-HF RIS -0
C/N, “"CHERERT S '*CHD LK
C/N ratios, Radiocarbon dates and & '*C values of gelatin
(G) and HCl-soluble collagen(S) extracted from Elephas nau-
manni and Yabe’s giant deer fossils

EEE C/N d'*C 1 CAENR

(%) (wt.ratio) (%) (4£BP)
;U vAKR (RFHE) S 2.06 3.9 —21.8 41,_570i 930
G 1.22 3.8 —21.8 42,420+1,500
Ry AV S 0.63 4.4 —22.5 39, 940+1, 040
G 0.29 4.4 —22.5 37, 250+1, 280
Y A (AF) S 0.33 - 5.0 S 34,360+1, 350
G 0.22 4.0 e 33,660+1, 850

S . AEEas - G:¥5Fvas—4rv

RAS—F FYyEHROVPBRVARBE., “"CERNWEBECIABTHI LERIDILD
TE5b, £, T YyIYUOHE. —RBRUCAROFIPRENIRLS, UHEIRED
Bl Wad, 2T, a5 —FUVEEREODHSVWREOR WRAB 0 FERME % 3G IHIC
RTRTER2DEODICRSE, ZORKCE., YHALRERFOERELRLE. Th
LOREEIAS, BFRMEL - - THROT YEAVIOBB L ToEREBHITZ, KE
DEDCRDB, Thbb,
FRHNELRoFTT Y Y 0 35,000 ~ 39,000 #EHi

” R oFeyYY s 39,000 ~ 42,000 £ERH]

n TWoFw< I 42,000 ~ 50,000 £EHj
LY, BR#OFIIYY IR, WEFERAD3FE THERMOBOTHDI LN
BRI I B,

5. FUIYVYIAEIAS—F YOS PCEISHEHEREEH

BRI CTCHDFIIIIYT - I VEAYY - DALLEOE, EXADOF
CEREATWSIASHF—VoRFCKE., £RCENL 2O RMEERALEE
TW5d, 5, MYOREREZRMEKL § *°CHE., BARCIVEHIRELE
WMEQRE, $hbb&ABICE>TZEIT S ( Park and Epstein, 1960 : Sackett




#3. WREFBEOT IV, AV ) S ALARTKRAE
DBURTER FENR

Radiocarbon dates of Elephas naumanni, Megaloceros(Giantic

deer) and wood-chip fossils from Lake Nojiriko

- . az—=gY . : i

B o 3% * NEORMEIHE N
ERWIBER JFo<rVYyEKMT-58) 0.77  0.28 34,500 = 670 NUTA-1281
T ” n (T-59) 2.14  0.52 38,310 =+ 1,400 NUTA-1262
» ” » (T-57) 0.98  0.26 38,820 + 1,580 NUTA-1263
” > A (T-30) *0.14 0.16 30,580 + 1,290 NUTA-1194
" ” (T-28) *0.22  0.33 33,660 + 1,850 NUTA-1190
” K F (IX19-b09) -- -- 38,490 = 520 NUTA-1240
" n (IG24-v4) —- - 39,290 = 480 NUTA-1237
I R Fo< VY IAKE(T-53) 2.53  0.64 40,770 + 1,200 NUTA-1280
D (T-54) 2.29 1.29 40,560 + 1,500 NUTA-1261
T fE F< YV IEE(T-19) == 1.47 40,860 + 1,165 NUTA-1231
K F (IH11-b40) -~ e 39,420 = 950 NUTA-1239
F <>V 4k (AK-14) *0. 15 - 35,570 £ 1790 NUTA-1077
F YV IHEE(T-51) 1.36 0.31 41,520 £ 1,020 NUTA-1282
> A (T-21) *0.14 0.14 35,410 £ 1,550 NUTA-1195
THBag FUTYYIHE(T-35) 2.88 1.26 45,810 + 1,290 NUTA-1279
n n (T-49) 2.97  0.54 45,120 £ 1,350 NUTA-1267
" Y88 (T-16) k0. 21 0.15 35,140 £ 910 NUTA-1232
" n (AK-T7) - - 37,320 + 1,160 NUTA- 630
TEB 8 " FI8E (A20-118) 2.92 1.12 45,100 £ 1,190 NUTA-1252
n » (T-34) 1.96 1. 80 42,670 + 1,120 NUTA-1260
" n (T-48) 4.22 1.35 42,250 = 990 NUTA-1283
K A (IY14-b3) -- == 42,550 £ 530 NUTA-1242
F < Y ) (AK-9) — e 33,620 = 810 NUTA- 631
THB.B Fu< YV yEEL16-n12)1.22  2.06 42,420 + 1,500 NUTA-1254
" n (T-32) 0.70 0.29 48,800 + 1,950 NUTA-1278
THA B K F (My13-b5) —- —= 43,070 = 570 NUTA-1241
THA B TV IENE(T-40)  2.22 0.43 43,310 %+ 1,200 NUTA-1268
" g8 (T-9) %0.29  0.63 37,250 £ 1,280 NUTA-1230
TN THE X A - i 47,150 &= 810 NUTA-1273
THOHETHERE o<V IEEM-5) *0.55 0. 27 39,180 + 1,370 NUTA-1251
K Fr - . 49,410 = 970 NUTA-1274

* A5 YoREELS FREICRHEDIE 05 2R
G : gelatin collagen, S :solution collagen

NUTA : Nagoya University Tandetron Age
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et al.,1965 : Nakai,1972) , Thbb, §VCHENFRKEVEREDL WAERET
o LERTOTHD, LENST, {tAOaS — 5o '*CEZREL.
FTOERICLIZENOBET2ABZILICEY, YROHERBOEILLEZEBH T L LD
AETH 5.,
BRI CREILAEFT YT YYIDD L, GIH 4-2 0V'"CERUEBZ2ToERH
OHEISAST—FUYOREORPD 1 0RBICOVWT S '*CE2HELEERIZ.

Fro<TrYy (45,000 — 35,000 £8j) a5 -4 >Dnd'*C

= —23.1 > —20.4 %

Thok, FE,. BPHAIBRUEAEDEARNICTVIAZFNZ IS - F LR
SPCHEDEE.

5'3C W] = o6'*Clas—¥ rv] — 4.5 %
THH2DT, ZOBFBI»PSEMICERULTVWEMYO S '*CEE2FET S L,

F eV (45,000 — 35,000 4Fi) OFWUL E#BD S 2C

= —27.6 > —24.9 %

Ehrd, TO6CHEEF., 7YY DURCIHEYEERLTWEZE, LENST
LUREC SN ERMAEL T IRETHo-EZLEWE->- TS, 20 YKo FEIHM
MO S PCHOEILOBEF2HBHECHDP TH DL, N3N THD, OB
FAWMNDZ LE, BREKAH (Wirm £ =& Wisconsin X{WH) oBFCcizdr N
v 45, 0004ERT A 5 35, 0004ER IC AP TRBA LR LELWD 2L THE., $abb,
HokfirsHEEKHMAORED EREZRL TW5,

6. ABBWL 0Btk

FRHXE (FREA) E. BRI, BRLILOHABEERCHRE
HAECEBTISh S (FRMAEEHE /7 IV—7,1990) ., FL T, EHBYETH
HRH#BELD (FLyFvy—VY—V) TOBEBEMN LRFRHBI O ELEEITTHD

(FRMWABE I/ IV—7,1990) . ZoOANEEBDOELBER., Ty vV Y - 4%
VISHOERBEBLERE2C BT D, $4bb, HEABKROFREBAZZASH
HEMERMT B LICE 5T, 35000~45, 0008w (Fo<wryVYy - >HhHD'"CE
) oRMICERMABICEADVWTWE, T, CORMIEF, BIEL. TRRE X
FICHEMABHO BB » WEEICH o TWL (FUYT VY ILEOIS—F VD
HERRFAMEKLE S '°CORKR) RTHoEZ LR EAIHBPEL E.,

T, AMATHEOOEERWHIAHYAHRINBICER L T 44 49, 00048
AB20,000FFE TP R LB ZoRPIZ. HEARIE L KEMEEB ORI T
BY, BWOXRHEIRDoEZ EANEN SIS hE, FLT, ABOXHEXILORXH
NZOBBMICBRATS - ELH#HEZND,
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ROFEL LU TCHABERYWELEZHL, FREVBOZLEEREZALZZ LD
WERENEHS MRS E,
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AMS RADIOCARBON AGES OF MAMMAL FOSSILS FROM LAKE NOJIRIKO, NAGANO PREF.
AND ENVIRONMENTAL CHANGES DURING THE LAST GLACIAL AGE

Nobuyuki NAKAI, Yoko ARITA *
Toshio NAKAMURA *x*
Tadao KAMEI, Masahiko AKIYAMA, EKen SAWADA *xxx

*) Department of Earth Sciences, Nagoya University. Chikusa, Nagoya 464-

01, Japan

*x) Dating and Materials Research Center, Nagoya University. Chikusa,
Nagoya 464-01, Japan

*x%) Department of Geology, Shinshyu University. 3-1-1 Asahi, Matsumoto
390, Japan

Giant mammals such as Elephas naumanni and Elephas primigenius inhabited
the Japan Island during the last glacial period and it might mean that there
was ‘LAND BRIDGE’ between the Japan Island and continent at the time. So, to
clarify the '“C age when they were living in the Japan Island, '“C-dating of
the mammals has been done by Accelerator Mass Spectrometry of collagens ext-
racted from the molar tooth and tusk.

A extraction method of collagen from 1 to 5 g of the molar and tusk
samples was examined to obtaine accurate ages for 20 to 50 thausand years
old fossils. Both of HCl-soluble collagen and HCL-insoluble gelatin colla-
gen were prepared from each of a single sample by 1.2N HCl demineralization.
The HCl-soluble and HCl-insoluble gelatin collagen from the same sample co-
incide well for respective values of C/N ratio, & '®C and radiocarbon age.

The radiocarbon age of well-preserved molar and tusk containing gelatin
collagen more than 1 % closely coincides with that of wood samples from the
same horizon. For the poorly preserved samples containing less than 1 % of
gelatin collagen, the '*C dating indicates the age youger in several thous-
ands years than the wood samples.

The AMS radiocarbon daing has been performed mainly for fossil elephant
(Elephas naumanni) excavated from the Upper Pleistocene Nojiri-ko formation
, Ngano Prefecture. The '%C ages obtained from the well-preserved samples
range from 35,000 to 50,000 years BP. Horn samples of giantic deers cont-
aining collagens more than 1 % also show the same '“C-ages as those of the
fossil elephant from the same horizon.
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