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T Instruments for Radiation Measurement in Life
Sciences(4). V. New Development of “C Dating—
AMS Measurements Open New Horizon—.

Kunio YosHIDA: The University Museum, The
University of Tokyo, 7-3-1, Hongo, Bunkyo-ku,
Tokyo 113-0033, Japan.
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WL, BWIhio KAELRAMGEE OB A LAFEEN I
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5L O, BEERRFZETOMEDIFL o
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#1 FERDDo TV L EHOIBURE Ok 11 @ Table 1 % fixi#k)

Specific activity
(cpm/g of carbon)

Age (years)

Sample
Ex-
Found Found Expected
pected
Tree Ring 11.10+0.31 10.65 1100 +150 1372+ 50
11.52 + 0.35 (577 + 50A.D.)
11.34 + 0.25
10.15 + 0.44
11.08 + 0.31
Average:
10.99 + 0.15
Ptolemy 9.5 +0.45 9.67 2300+450 2149 + 150
(200 + 150 B.C.)
Tayinat 8.97+0.31 9.10 2600+150 2624+ 50
9.03 +0.30 (675+ 50B.C.)
9.53 + 0.32
Average :
9.18 + 0.18
Redwood 8.81+0.26 8.78 3005+ 165 2928+ 52
8.56 + 0.22 (979 + 52 B.C.)
Average :
8.68 +0.17
Sesostris 7.73+0.836 7.90 3700+400 3792+ 50
8.21 + 0.50 (1843 + 50 B.C.)
Average :
7.97 +0.30
Zoser : Sneferu 7.15 4750 + 250
Zoser 7.88 +0.74 4650+ 75
7.36 +0.53 (2700 + 75 B.C.)
Sneferu 6.95 + 0.40 4575+ 75
7.42 +0.38 (2625 + 75 B.C.)
6.26 + 0.41 Average :
Average : 4600+ 175
7.04 +0.20 (2650 + 75 B.C.)
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A TONI=AS, Wik, F TV FANTY 2T —
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50— b EEEEE MG T L OARFED
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FENCBER Lz HARGES 25 IH L TAa D,
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B OHEREREZ T T 2 Hihe BESE
2o TRTOAEWIIZDOHALTVLRED
BRIZE>T—EDOBIEEX > TWb, L
LA AFC A A g R CH ol
PUxE 0, 2ol RFEOEMLHE Z bh
DI > TWBE 05, VE—HZEZOH
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Reprinted from SCIENCE, September 21, 1951, Vol. 114, No. 2960, pages 291-296.

Radiocarbon Dates, II'

W. F. Libby

Institute for Nuclear Studies and Department of Chemistry
University of Chicago, Chicago, lllinois

VII. Other Areas

548 Japanese: Charcoal from TUbay-
ama shell mound, about 10 miles
west of Tokyo, Japan. Charcoal
was part of structural remains in
a house area in the bottom levels
of the mound. Found in fall of
1948. Thought to be oldest house
site in Japan. Submitted by
Ralph D. Brown, 26 W. Rustic
Lodge Ave., Minneapolis, Minn.
Similar sample submitted by Lt.
Col. H. G. Schenck. This sample
was not measured.

4850 + 270
3938 +500
Av. 4546 + 220

Late Jomon: Charcoal collected 4513 +300
by Father Groot from the early

Late Jomon (Horinouchi Stage)

horizon at the Ubayama shell

mound (cf. 548) in Japan. Sub-

mitted via H. L. Movius.

603

Our
No.

RADIOCARBON DATES—(Continued)

Sample Age (years)

629 Seeds: Ancient Manchurian lotus

1040 + 210
seeds, still fertile. Collected by
Ichiro Ohga in the Pulantien
Basin of South Manchuria in a
peat layer presumably of Pleisto-
cene age; uplift and erosion had
exposed the layer on the walls of
the Pulantien River valley. Ohga
germinated several hundred seeds,
either filing the thick outer shell
or soaking seeds in concentrated
sulfurie acid for 1-5 hr. Genus
Nelumbo, similar to the Indian
lotus N. nucifera. Submitted by
R. W. Chaney, University of Cali-
fornia, Berkeley.

X2 HARZHET S EHOND TOEARE

65g & LE L T 5, ERIZTDOWTIX 2,000
A5 25,000 4O HIFHIZ BV THAR & 2
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Wi 2 N oM 5 B2 2 tEv, KFEICH
o TAERRRED S RAL L 728ed A itk Bb
NBL0EFER L, ZOBRZY E—1it:
DFICENLZOTH S, HE1IBHOZDOD
RN 1951 4F 2 BMllE S 728, 2oy
AL 4,526 £ 220 SEHT LG RASTT, KD
FERHNT 1951 4F 4 AMIE ST, 4,513£300
ERTEME SNz EOEMRICE VIEZH
RE#1E 2,500 FEBC. LV EHL o s
TR ERBIENTE D,

WAL A e 0 & AU 2 i
MR OREICAE L, BEBTTidfio
FESC T2 AT T BARSEAT LT 5 T & 2SI
EBoTVEOT, MXEMORILDER

(42)

4,000 £ BC.L LTHRAHTII L VTH A

IeEZBNLE, (EXDFEFE)
ZDEHIZ, BEREZEHZOERINE b THR

VIR ISt S T W2 Z B, REEICE
T 5o FIZERMLENZIED ) Ol % iR
WHEA L, M % ZIC SRR O AE 2 £ 52
LTWbZ&lli, RERBEZERL L, &2
AT, SMMEIN TV BHIEDOFEUL, Ml H
Libby O#iifli & Bie o> T 5%,

ZOWMEFITIE, b ) DO RE—HBHE LN
DEMNEIN TS, FFZ DN, Hi
TR EN72D DT, MENONATIE P
5720 THITDOWT, Bl BREEWHIEZ B
L7278, FEE RIS, SHICBEL T,
MENTHELZZARADWES N TS (4
#; 3075+180 BP?), B & HE O E 2 i)
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[AMERICAN JOURNAL oF SCIENCE RaprocarsoN SuppLEMENT, Vor. 2, 1960, P. 31-48]
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UNIRSITY OF MICHIGAN RADIOCARBON DATES V
\ H. R. CRANE and JAMES B. GRIFFIN
University of Michigan, Ann Arbor, Michigan

\ Natsushima Shell Mound series, Japan

Shell and charcoal from Natsushima site (35° 19’ 7 N Lat, 139° 38’ 37"
E Long), Natsushima-machi, Yokosuka city, Kanagawa Pref., Japan. Samples
are from the second cultural layer or the first shell layer from the bottom of
the mound, and are designated Natsushima II. This assemblage is the earliest
. manifestation of Jomon, the earliest known ceramic culture in Japan. See
“50‘“ Sugihara and Serizawa (1957). Coll. June 1955 and subm. by Prof. Sosuke
o Sugihara, Meiji University, Tokyo.

o7 e M-769. Natsushima Shell Mound, shell 9450 + 400
o et Oyster shell.
o M-770. Natsushima Shell Mound, charcoal 9240 =+ 500

\ Charcoal. M-770 was a small sample, and M-771, also charcoal, was com-
o, bined with it for the measurement.
\ 4§§w§f\ﬁhd768 Tokyo Bay, Japan
\lI “\
R

8C = 0 == 20%o

Modern oyster shell from Tokyo Bay, the same spec1es as M-769, subm.
by Prof. Susuke Sugihara. The reference standard is modern wood as de-
- scribed in the preface to Michigan IV.

3 HEBHBEOHMK

3-2 tHEEO
FNP SRR, 1960 FFICFER SN M
NEAEZEE T B HIZEOEUE I IR %
7z, BEIXEHIHET 28 —-HBELOR
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A, 4500BCRELEZ LN TWVWADT, K
HEORNESTROD o 721 803F N L Y 30004
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- < NV — FTH» N8BT FE ERS &I
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&V, WELTHL) L7250 TH
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Fizown
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Mo, ToTREOBLIE (13Xt <k
WCEL R bbiITh b, EEAENINLTHE
DRI SN DLW ZoRFIE, Fh
HBHIEEIVIBEREDDDDONEV) T L E,
ep%xfaabaaL;mJ@ﬁi,ml
W e, Frv— 2 HE, 77U T
WA YFAZ Ak, AVERY I TORRER
L, ENH5000BC LY EHLBwE Lk
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SRR LERE V) 2 LIl Db] LARRT
Wb,
WS, MR, W oSk HARD L
FORCHEEI N 7O EAET 5 LD
f£4000BC XY HFLVEWIFHEMAL, [E
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ROFHEBTERELRMETH 5,
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bol EHE VTV,

FoTANE, PEPROTFLVIENLTY
X925, BELL, TNHFHADE W
FRERET 22T /i 725720THH 9,

3-3  #51 KAk

ZOLH T, IWWNERI 1962 412, MC
WX BMMEMICH L CEEMN R ML HET
%7, IHNIE, MSCTEHRB oM & REICE
REEMKEZ L, SRz 6 1]
Ko CREglil, 5580, wid], oo, w8, weail)
ETBHIEERBL, BUEZORXMIE HRA
ENTWAH, "CHEMIL, IR TRV
ED LIV OWEHEICE > TELNZLDTE
BTEhwe L, AALMEOREDEY DL
s, MXRROFERZHEL L) & L,
BARMIZIE, Bl a0 TDH 5 KMWITE
e, EZoHNICLAL) REE L,
KOBEBRYBEERZINY LIP3, ZoR%
GRS L, Zolsida—ayRT
LT Y7 TH, #2500BCLLKE, 1700 BC Hi
BlCbzoTHERBENTVWAEE L, HARDOHT
FEfCIE, DB EHTCEZT2500BCICHHE D,
410 2 400 4E [, 499 400 4E 1, &7 40 ~
504EM & E 2. WL, ZOFEMRBICHEOSY
T, MO - R %E I — g v X TS
Ry MEFBLT, FEI W E2TERLT
Wwae,

T LT, "CHERZRBAICHRMA LT
AR o, RIMEL FIRLZ2OP,
REATH D, Zhix, —BMICIZEHHE,
EMMEOR Y LI TEY, ZHERNER
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DFFTHBHD, TR RERBFTDH 5,
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DT, BIzIE, RESELEH L EVRAT
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1710 ~ 1690 BC (3.6%)

Y7 MR EEOH 12 L, 1990 BC &
25 1785 BCH & SN, D 1640 BC B IZ
I VAPTY T R GE L CRREEY %8
MLzEFbhbhTwh, BIEERERIERERSN
TWBIRICHYT 2, DF D, flioTwaHF
BE T SIZZOHBRDHDZ 5720 TH 5o
WIZ, XMEBGRIC X BEIE, X RIC
EoT, ~KROIWY WA TIIRL, Wi, I
i EVPBEBRORMIIZE - T, BRE S
WM CHEAE T HMALTERELN TS Z
EDHS DT o 70 FHIS, IEIIZES 10 cm
BEOHM 2 %, 2@HTOIZETHET M
HRWHEEEZ LTwad (K14), IOV
T BLERDHEH, BESLAKWEL I,
COIENITL, EMHOTMRIIEGY LFEL 2
WL OPDIERIZOWT, FERIE R &R
SRR, FHIEE L7237 L v,

10-3 A T35S OB LA 5T

2003 4ED 5, FRHAWFR BB & (3B -
AL S ORFERFRNTIC & B MR FEOREHEAL
L WURNIR IS 58] 2525 — b L7
AL T T 7 v A M oI F13 UoS Ak
BEMLZEMITOWT, SERCHIERE: % AT
TH5LDTHbD. WIIEVEALZBEZILX, HOE
PERERL EH DI A Z 222 b0 Mk
Vo BLAIZLTWA,

X ®

1) Montgomery, C. G. and D. D., The intensity of
neutrons of thermal energy in the atmosphere at
sea level, Phys. Rev., 56, 10-12(1939)

Grosse, A. V., An unknown radioactivity, J. Am.
Chem. Soc., 56, 1922-1924 (1934)

Ruben, S. and Kamen, M. D., Radioactive carbon
of long half-life, Phys. Rev., 57, 549 (1940)

Kamen, M. D. and Ruben, S, Production and
properties of carbon 14, Phys. Rev. 58, 194
(1940)

Ruben, S. and Kamen, M. D., Long-lived radioac-

2)

3)

4)



254

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

RADIOISOTOPES

tive carbon : C", Phys. Rev., 59, 349-354 (1941)
Libby, W. F., Atmospheric helium three and ra-
diocarbon from cosmic radiation, Phys. Rev., 69,
671-672(1946)

Karlén, I, Olsson, I. U., Killberg, P. and Kilicci, S,
Absolute determination of the activity of two C"
dating standards, Arkiv Geofysik, 22, 465-471
(1964)

Mook, W. G. and van der Plicht, J., Reporting "C
activities and concentrations, Radiocarbon, 41,
227-239(1999)

Anderson, E. C,, Libby, W. F., Weinhouse, S., Reid,

A. F, Kirshenbaum, A. D. and Grosse, A. V., Ra-
diocarbon from cosmic radiation, Science, 105,
576(1947)

Anderson, E. C,, Libby, W. F., Weinhouse, S., Reid,

A. F, Kirshenbaum, A. D. and Grosse, A. V.,
Natural radiocarbon from cosmic radiation, Phys.
Rev., 72, 931-936 (1947)

Libby, W. F., Anderson, E. C. and Arnold, J. R,
Age determination by radiocarbon content:
world-wide assay of natural radiocarbon, Science,
109, 227-228 (1949)

Arnold, J. R. and Libby, W. F., Age determina-
tion by radiocarbon content: checks with sam-
ples of known age, Science, 110, 678-680 (1949)
Engelkemeir, A. G, Hamill, W. H., Ingram, M. G.
and Libby, W. F., The Halflife of radiocarbon
(C"), Phys. Rev., 75, 1825-1833 (1949)

Godwin, H., Half-life of radio carbon, Nature, 195,
984(1962)

Anderson, E. C. and Libby, W. F., World-wide
distribution of natural radiocarbon, Phys. Rev., 81,
64-69 (1951)

Engelkemeir, A. G. and Libby, W. F., Rev. Sci.
Instr., 21, 550 (1950)

Jones, W. M., A determination of the half-life of
carbon 14, Phys. Rev., 76, 885-889 (1949)

Miller, W. W., Ballentine, R., Bernstein, W., Fried-
man, L., Nier, A. O. and Evans, R. D., The half-life
of carbon fourteen and a comparison of gas
phase counter methods, Phys. Rev. 77, 714-715
(1950)

Arnold, J. R. and Libby, W. F., Radiocarbon dates,
Science, 113,111-120(1951)

(58)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

Vol. 54, No.7

Libby, W. F., Radiocarbon dates, II, Science, 114,
291-296 (1951)

Vxg—Fru—b, BEEE, #ILHK The
Shell Mound of Ubayama, 33 67 B, 33 147
HONCKMW/E D D), HAE WL ZHE5E T
(1952)

Libby, W. F., Radiocarbon dates, IV, Science, 119,
135-140(1954)

B, 6. il o HIR ? 25 HIR, pp.36-40,
HROLARRZEAN AR, RO (1964)

INTES, fEfER, Mfhaol s, BHefmoe,
12(13), 21-26, 84-88(1962)

INPNIESS, T R O AR, H AR D TR B,
pp.374-381, *FJLtk, HH((1967)

ANSFEHOEAS, A - R (D), #SCSCib oA,
1% MXANLZOBEE, ppl43-162, ML,
HIT (1994)

Kigoshi, Y. and Endo, K,
Gakushuin natural radiocarbon measurements I,
Radiocarbon, 4, 84-94(1962)

Sato, J., Sato., T. and Suzuki, H., University of To-
kyo radiocarbon measurements I, Radiocarbon,
10, 144-148 (1968)

Muller, R. A., Radioisotope dating with a cyclo-
tron, Science, 196, 489-494 (1977)

M. Hashimoto, Y. Yoshida, K,
Yamane, I, Yamashita, H,, Inoue, T., Tanaka, S,
Nagai, H., Honda, M., Kobayashi, K., Takaoka, N.

and Ohba, Y. Tandem accelerator mass spec-

K. Tomikura,

Imamura,

trometry of "Be/’Be with internal beam monitor
method, Nucl. Instrum. Methods Phys. Res., B5, 211-
216 (1984)

Kobayashi, K., Yoshida, K., Imamura, M., Nagai,
H., Yoshikawa, H., Yamashita, H., Okizaki, S. and
Honda, M., “C Dating of archaeological samples
by AMS of Tokyo University, Nucl. Instrum.
Methods Phys. Res., B29, 173-178 (1987)

TR, ARHERLT, Mo C14 £ 10,
HAZ/AEM A2 E 4N KRESERE, 2425
(1997)

TS, ML C14 B8, MEZFE RS
Wy RYIATOY—F 4 V7 A, 144147
(1997)

FHFIBR, RHOFEMRMEDLE Tl 2 M T2,
14, 54, 20-23(1999)



Jul

35)

36)
37)

38)

39)

40)

41)

42)

43)

. 2005

IntCal 04 : Calibration Issue, Radiocarbon, 46, nr.3
(2004)

Ramsey, C. B, OxCal ver.3.5(2000), ver 3.9(2003)

Yoshida, K., Ohmichi, J., Kinose, M., Iijima, H.,
Oono, A., Abe, N, Miyazaki, Y. and Matsuzaki, H.,
The application of "C dating to potsherds of the
Jomon period, Nucl. Instrum. Methods Phys. Res., B
223-224, 716722 (2004)

FHIEK, KIETEITHE L2 RIY O BEHE
RFEN, KELZZOWTE, Frik B iy
fEM, pp.17-36, IEUH:, HEL(2004)

Nakamura, T., Taniguchi, Y. Tsuji, S. and Oda,
H., Radiocarbon dating of charred residues on
the earliest pottery in Japan, Radiocarbon, 43,
1129-1138(2001)

FEALW LR, MXB X OmERRO CYER, B
PUALHIFZE, 5, 157-168(1966)

AR=, LT oMB LR, FH%
e, 83,14-17(2003)

ANH WG, RAERAEEMNGR & AMS B4R,
EhEY v —F v, 510,21-24(2003)

R B, BN n o h-AR%HE, E1
FOOOF 10 5, BRAR, 8k & W,
pp.2-24, BHECRZEMAR, 5T (1981)

T H 1 1C AEAHIE DR I FI—IE AR AT (AMS) ASH 7z F—

44)

45)

46)

47)

48)

49)

50)

51)

255

M RZ, #O%6, Ax8=, Tom Higham,
ENE Z V2 AMS SERIE (F5), Jul
EHER-HEEHERBNAHSAH - BE
WOEW Y, pp.245-251, ML EFE - M E
445 (2004)

VHH %, ERWEME~OREM, &H%ge,
199, 18-20(2003)

TR IR, S 4l RFE 4FRE ) F—n
— RV HE KOG 2 T—, Fdi5f
72, 200, 3-8 (2004)

VEH %, S CERMNEBNORERM, Ei
278, 201, 14-17 (2004)

KAGIEHME, AMRFE—, FHEIR, FERERT,
SR g, AHbmiE, FNEE, Bk %,
WRSE, = kK&, W7, 5, 23-28(1989)
BB, TRk 8 4 (1996 4F)2 I 11 H, 539
5, ML, B

THIR, HELZFETHERY—IIAL )
WOEDLD?, HEDOIIEE—F2 v v v
Liltfn T T— (WHEHEE W), HalkFERe
e, 77-98 (2001)

HHIE, WEEEOMFOREMLICLD
AN — e B e Ve & 1 2 Bk, b L |F,
51, 624-627 (2003)

(59)





