BB KERUEEOELFE - ARE~OILH
BEIARFEFER WBHES

(1) o i ek &4 AR B E

ISR ERRUNEEORER. $OMILEMPHG X2 (Hd 2) HE2HE-
CEERAT B, T LA MBSV A ERCHIAUAB O L BRI ES CHRE 2 3
LHRHMOBICHIEROBIB AR ICABEERMILE FEh 2 L2 HE T 5, BIbo HE &
MEIKELEHEEE L TBITOEREZRD %,
BRUTRABRKRERZG LB T NIEIERUNEORNFE L5, HATikHirooka
(T LVEFEA, FicEBBHoZER L SFMBMBKI ML OKELTHHHA
Roh, Ch2HHLTELOFERAERI»BVOBETITLDRTWS (KR, 1988) o
Bk, MFRISCLEIBIc B 37 -JoBR» S MRS 5 6L D7k F & B ic 13 bR
KE2BODBHZENTRBRENSIBRICT-THh, MFEEXZRELTEISIKEED
BOWKELZHBOERBELSNL T 5,

WMBEARAE (RAERA) L&bic o
HWx b BT Bo Bt OERMORAL I |y 10
BERREF ICHIBESK O AR 72 TR E b 0
HBELAERLE R > TWVW3E, M1RRE LD mﬁ
BirhrolRoh it HADBEWWERO s v Bl 8 120
MBMALHER T, MEMABE b SHHS i Y i 20 .0
ERBEO FBR LIRSS MBALH 0B
O b EICRB7 - IBIESTEAL KA {60
Hh B S 18] 0 AF R B E o A HE B ic b~ T {50
EHERESL 2, SHOHETEMR e
MBS EME OB RD S5 LIS : . ; e
75[:3_] <|: E;ﬁ&%{#ﬁﬁ L f: Eﬁﬂmﬁmﬁ?ﬂ“ib‘ 0 500 1000 1500 2000 A.D.
GIR: CR = A3 180 1T

B 1
(2)% o Hh /8 % K 1L W K o o B B 5 F AR B {50

MBS DK EZE T R L ERRE R /x/VAM\\V/\\f\ 150
BELUA T RSO TW D, FIXITHE 3 ) ¥ ; 140
MBOBEDEHEROGHREMBE LB T ! S 1000 1500 2000 A.D.
WB, BBEDOLEANBEN OB ks DL HAOBEI0FEOMBIAL .

: A el Hirooka(1971)iIcE 5 < o
BMELTHRBT 2R ED) ttaCHERT 3 PR BE 1X Sakai(1980)ic & %,

WHESH2 (BH - ILE.1983) o
COBMboF R EMBIKFELAM LRSI LETHRBORREHFRIHEMT &
20 PIAE, RERECELRBECMHNET 2HRINBNBEO N/ IRERAEOECFESR



a2oh, BBFOXBOMRBHUEBROHFH SR 20K I F(RBASKLTWS (BEH
- LR 1983, AT - W HE1985) o BT, EE (in press) BHl y HME OED % F|
ALTINERA O HEHMBORAEZHA T W 5,

T, EXBRLRKLBEEORGESSAKLBEHNEE L EI . KILEEBRA
FHim OB Ic b MBS KELSLRIFETE 2, KILBEY (KBHdhoHBRE)
ORALEFI A LT, A CERTHRA SN ABEEDI500-2000%F 0 KFE KGR
(FHE», 1993) PEXBRL S A2MARAEOUNNFEOES (BERBEHLEHFHF) »
RExhTW3B,

Declination
N

[43 Section B Q2% 5+
(77) & IR LTERT I (47) -

o702 ORI (1~4) BE2000FEM o M KZE

ENERR & O TRIRK D X4 PHEEHOEYEREEIN (ML) &8 2000 4O BR A
MicHiids. A:l, €0 b
2, @:3, W:4

R2: /g TR s 5> i Gt OFREE D H.

(D& oHwEER~DIEH

000EL VHFVWHROHMBIKELHRI LKL - JoEES ST EFH
FRHMATELIEBEEHIBEONATVWR L, EHEORABL P TR AHRBRY L KLE
AR L CHBSEHLAESNWTVWIRE TS 5,

HictiK BBt ATEORAOKRROE R TRMBI O ESFHTE 5,

589 340 249 13 il
CuEmtEM | va-nmmem DT AL N P 7 EREK
: 9 1 : P v
QA2 ML, W | TV B e ol [¥e | nom
1 I
20 200 . 160 ' 120 ) 80 ) 10 )  BE
o ®

wih e e SR A AR
A A T I I

]

s b i i K S
R3: A7V EOBERET -V ShicHRBY» SRed oSS 820 /-7 (Sakai &
Keating, 1991)o MO BREBELE U EMEYE, O3 Y& 2R d.




MK FEE OO EFI T TON)-vRbBRORD SN TWSE (HAEXI) » MBS
BREEFIHTLECoBROMBO ERAIEBITE 3,

Hyodo et al. (1993) iy It BV THRE OMALFE 217 V. #2313 & & 3 823
(T3~249FFERI) X OMIcdH 40k 9 fIERAERIA 7 (91-98F FER/i) 2F AL T,
VyIRAOERERBLE TV S, FHREME» (199, ERESREICE#H TCOR
BHITEORREH T AEEICLMEIEE TVWARBK LI A-YsvEHWTHLETWL
%,

(3) MR SRR & CER

REETO 'COARBRIMR~OFHEMOBBOESCEAEN %, MBS BRE
OEHICFEIMABOKREIOEHB " 'CERBICHEEST LB UFI»SHEREINT
W5 (Bl A iHasegawa, 19770 F &) , MK O®TT & 'CER R © 1 13 3 AHRE 28
ZZoh, HEBIMBHFTVWE 'COERBSHEML CHHBESEL R 20 THETER L
DVCERPHF LLHZ LDOEZ NS 5, Miono & Ohta (1979 RAX TR OTLER %
ALBER0CEREIEBELT. @XHH»SBMICH T2V CERDBTLER L 0 &
CHEBEEERRLTWS AXEHL SBHMBIBERIREL VE» TV (K,

120 { %, ® Suess(1967)

100 O Damon et 21(1966)

BP

F W AT U R OY

1000 200 3000 4000 SO0 6000 7000

Conventional '“C age (yr b.p.)
=
8

" 40,000 |
", Sakai(1980)
[ g "
| - FNE
0f | W 50.000 .
J 1 2 1 s L A L A
i . 50,000 40,000 30.000 20.000 10.000
] : Absolute age (yr BP)
s . by another methods
i . owme oo [Z5:Barbetti & Flude(1979)ic & % ¥ 775 ai @
AGE(B.P) . HC‘E}ER& %@ﬂ'ﬂ@idﬁ‘:& 6@’&@]:5?»&

B4:"“CHERR B O ZH) & MBS IRBE OB

Y A EBOERBIC X VB AER OV CERPERMRDOI- vy B> TELPER
DHREBT, COBROMMBMKMEIZBEKESEE /N %, Barbetti & Flude(1979) k. ¥
FERMO CERRTLECHOF R L 2FRELUB T2 ERTEF LM 2BE1S
ERMLLTWVWS (K5) o [6]8 D R SKHBE T » i 55 WEE I H 5 (K6, B, 1



991) 5%, HUIBEOLZHIF L, DL WEBTEEZWNRE L CEREOHE
COHOEBTE3 2L HNIE W,

i
# 2
g 7] @ McElhinny & Senanayake(1982)
82 O sakai(1987)
N » O Ogava & Sakai
1
o o o

G 1 o Q ——g_:g_—_
< O ? o
ﬂg T n___.g._ e
X A ..'. '_. + B o
H “ p .
= ‘
.}% N

0 T T T T T T
0 3 4 ' & 8 10 12 14

(1000 yr B.P.)
6 : 14 77 4F i o R A8 BE © 25 8o

PEDE N

Barbetti. M.F. and Flude, K. (1979) Geomagnetic variation during the late
Pleistocen and changes in the radiocarbon time scale, Nature, 279, 202.

Hasegawa, H. (1977) Secular variation of cosmic rays and its causes,
Prelimnogy of Lake Biwa and the Japanese Pleistocen, 5, 65-93.

Hirooka, K. (1971) Archaeomagnetic study for the past 2000 years in
Southwest Japan. Memoires. Fac. Sci., Kyoto Univ., Series. Geol. &
Mineral., 38, 167-207.

IRREAKR(1988) dii K- ZHMBIBEC L 2FERNEE, MEFRE, 29, 61-65.

LEAK - BEM - B2y - EIRM(1993). EHRBEBCREShAAEFHHETHO
MR, RILEE B EER RIS TEHREB) , 61-65.

Hyodo, M., N. Watanabe, W. Sunata, E.E. Susanto and Wahyono, H. (1993)
Magnetostratigraphy of Hominid fossil bearing formations in Sangirin
and Mojokerto, Java, Anthropol. Sci., 101(2), 157-186.

Miono, S. and Ohta, M. (1979) The possible variation of Cl14 predicted from
thermoluminescent dating of the Japanese ancient pottery, Coference
papers of 16th International cosmic ray conference, 263-268

Sakai, H. (1980) Variation of the geomagnetic field intensity deduced from
the archaelogical objects, Rockmag. Paleogeophys. 7, 61-67.

BHEE - LEARX (1983) HHIMS - EEHIA» > AW EES, HTFHER, 5,
T, 394-399.

TRE - BHESE (1985) BHEIIMBICBY 2REOFEHIN /- EHBKIFHFEEC
LAWBOFERRME -, EWEHR, 1, 67-74.



Sakai, H. (1987) Paleomagnetic study of the Midlle Paleolithic hearth at
Douara cave. Univ. Mus., Univ. Tokyo, Bull., 29, 123-131.
Sakai, H. and Keating, B.H. (1991) Paleomagnetism of Leg 119 -Holes 7374,

738C, T742A, T45B, and T46A., Proceedings of the Ocean Drilling Program,
Scientific results, 119, 751-7T70.

BHES (1991) BEOMBSKEEOEBHICER S 302 4, HTFIHIER THERDO Y2 A&
BIREE ], 13, 8, 517-524.

WHESE - BAERK - FHM - 85E - EHSEWE - #BHEZ (1993) SEHKFIC
LABEKLEBYOSHE,. SEILEMFHMEYHERE” BHEB _HBBELS
WMET . F104, 33-42.



Paleomagnetic dating for the objects of Archaeology and Anthropology

Hideo SAKAI
Dept. Earth Sciences, Toyama University

ABSTRACT

Geomagnetic field changes its direction and strength with time. The
directional change of geomagnetic field during the past 2000 years is
investigated by Hirooka (1971) from the paleomagnetic study on ancient
kilns in southwestern Japan. The principle is that the baked clay
acquired the magnetization directing to the geomagnetic field at that
age. The secular change of the geomagnetic field direction is analyzed
by numerous paleomagnetic data. Thus the standard secular variation
curve of the geomagnetic direction is established and the dating of
archaeological objects becomes possible by comparing the magnetization
of them with the secular variation curve.

This paleomagnetic dating method is also applicable to date the past
earthquake. Sakai and Hirooka (1983) successfully dated the age of the
earthquake at Atotsugawa fault in 1858 by using the magnetization of the
sediments along the fault zone.

The intensity of the geomagnetic field also has changed with time
(Sakai, 1980). There is a possibility that the variation in geomagnetic
intensity effects the concentration of '“C product. The field intensity
between 60 to 20 thousands years B.P. is lower than present value that

14

may cause the “C age of this period younger than the absolute age.



