AR, RRWL, HXCERILOBE6,0004 M O K HE
BB F* - TR - PhHRe

¥ ERKEFRMBEHE T920-11 &R T4 RHIET
* AHBREERAEENHRELY #— T46401 AHBHTERREE

I. e

WAFXHAE, BEWL, BXEBULUTE, XKLUBEBLTETF7SB8E®S, THHO
BAEHHREDSND. Ch5O0KLORBLE, BEAKLPOSHHE LEZYVEERD
(Hr-FP; 3, 1962) BoHBBLTWA (Fig.1 ; HTH - #HH#, 1992) .

B3, REERFERAUETEAR LYY —DyY VYT hu vy EEAWEZAL
T (Nakamura et al. , 1985; WAk - H 3, 1988) , ChS5DKWLWDF 75 ELHr-FP
DUCERZHELE. ABTR, ZTORRZHEL T, CH5DOKILOEAKEEI
DVWTEET 5.

50km

. 36"+ + +
139° 140° 141°

Fig.1 Isopach map for the Haruna-Futatsudake pumice fall deposit
(after, Machida and Arai, 1992). Value in cm.
Hr : Haruna, Nks : Nikko-Shirame, Tk : Takahara, Ns: Nasu-Chausudake
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O. ““CHERMEME
HFHBOBRIRMA2Fig. 2k, “CHERAEMHEE2Tablel R T . KB OFAWEMED,
A - dde (1988) , dbJiEH (1991) - TiF-o2. ““CEREOEHIE,
LibbyD E FH5.5T0FE 2 FH L, BEIIEI»SH-ELERERLTHS. BlERE
Z, “COHBIEI LI RHBEZBICIMAORBOBHESH 2HWL, 1HEHE
RZ (lc) TRLTHS.

1L.BAFXEE
BEAFHEORFHT 750 ARRNE2FiIg. 3 ERT. 77 0&ME, E»5
TrEEZ2SOF, §XBIHEBIATVWRHD, LBENEKAIGELRT 75712
DcREELPEZSh TV (BYF - BB, 1993) . SEHAFELAEAKBALHKDB
X, Loc. QCcHEMEhz (Fig.2-a) . HBHAWR, XEHETX3Y 7 (Ch 8fa) ET
OEBBTCHD, ZO'“CHEMKIE, 2,640+ 130y.B.P. (NUTA-2647) TH 3 (REFEF
H, 1993b) . XBW B, X575 (Nasu-8) ETOEEETCHh, FDO'“CHEA
X, 1,860+ 140y.B.P. (NUTA-2728) TH 5.

n° Os'falﬁfasu-ChaUSﬁqake Rl s

= 3 SN

7 d )

b

]
) &‘ L \;J/ N 5 }}

£
KA

Wi J/’/W A
WG Y
139° 56° 140° 00
7 138° 55° » BN LI
'd) Haruna 22382\ £/ .0 SO @—
{ prapmes X\ e = ) ,/'97‘;9

p3 g
e T DR
St %ﬂ ‘
NIl

Localities of analyzed samples.

Locs. ® ~® indicate localities A D) O 5
SIS AR 5f

of columnar sections (Fig.4 ; \'5‘4‘?&~ -’h 2L36e 27

Okuno et al. ,1993a). Using the topographical maps of “Nasudake (a)”

“Shiobara (b)” “Nantaisan (c)” and “Haruna-san (d)” of 1: 50,000

in scale, published from Geographical Survey Institute.
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Table1l Results of '*C dating with AMS
Sample Locality Stratigraphic Material '*C age* Error**x Measurement

name (Fig.2) position (y.B.P.) (£10) code number
A @ Below Ch Sfa  Humus 2,640+ 130 NUTA-2647
B @ Below Nasu-8 Humus 1,860+ 140 NUTA-2728
""""" C  ®  Below Tk-Ue  Humus 5,700+ 380  NUTA-2648
D ® Above Tk-Ue Humus 4,340 100 NUTA-2727
""""" E  ®  Below Nks-4  Humus 5,320+ 140  NUTA-2646
""""" F @  Below Hr-FP  Charcoal  1,300+230  NUTA-2645
G ® In Hr-FP Charcoal 1,900+ 120 NUTA-2729

* Based on the Libby’s **C half life of 5,570 years; 0y.B.P.=A.D.1950.
% Based on statistical ¢ C -counting errors and given as one standard

deviation (one sigma) .

BHIED (1986) OBELE‘CERE, AL ABRHEH (O0n Pfls) BEMO AR
KR O BEILAE D, 5,810 270y.B.P. (JGS-153) , ZOBE TFTOEHEE, 5,770
+200y.B.P. (JGS-128) , Nasu-3E FOJEHE B, 520+ 190y.B.P. (JGS-137) TH
%5 (Fig.3) . sHEOhEHEERE, ChsD'"“CERLLBAKICEHEMLTED,
FEZLYRBOLHEKIIS.

2. RE W ,

BERELIEECE, EXUBEF—LLHILEEXDD, COFNEHIPSHEHHLE
EDOEF 7S5 (Tk-lUe; BB EFEH, 1993a) &, Hr-FPO TR IZEETZZ2LH 5,
BERREL (ZFH) CEBEIhEBDOEFZLSATWE (FRED, 1987) . BEW
TECORFHF 7SO RNZFig. 4R Y. SEHAELEAXNCELEAMDE, =
DTk-leBE FTEBLUCBELOBHEBTHD, Loc. O THEME hi (Fig.2-b) . BHC
D'“CHEMRIX, 5,700+ 380y.B.P. (NUTA-2648) TH 2 (RFFH», 1993b) . KD
D'CERIE, 4,340+ 100y.B.P. (NUTA-2727) TH 3.

Fig. 4R LEBROBHEEZ2EZB L LT, “CERZ2ZIRAETCHELTVS
(GaK-16878~ 16883 ; BEFIZ H, 1993a) . 2o cHlg X h A2 "“CEREI, %
NMZPhOBRETEE—-BLTED, FERLERIDOLHEKFINE. Zhs5D"CHEN
5, Tk-leDWHEMRIE, 5,500EMTHZEHFERXH5 N 3.

3.HXHABIL

BXBHBWiE, BXKWLE (L, 1958) oz TCEBIFLLVWARKILTHS. AL
LETOMDLoc.®@ T, Hr-FPRESES5KHOF 7S hADSN B (Fig.5 ; BE,
1993) . SEHLEZBULVUEZRBMEE, NksAETOBEBTHD, Loc. @QTEMEThE
(Fig.2-c) . Boh R *CHEMKRIX, 5,320+ 140y.B.P. (NUTA-2646) TH 3 (RF
FAh, 1993b) .

HEEQOE»»PZREXABUO " CERIBEIRTELT, 775 BP0 —L8
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ODREDBBVWOT, SHOHAEEORZLEZHH IS L EELL.

1881 tephralts

1410 tephra TS
1408 tephra o~ 520+ 190y.B.P.
Hr-FP ) (JGS—137)
Nasu- 5  rmmeas
Nasu- 6 7
Nasu- 7 N
Nasu-8 [ //\\;:
NAYIAYYAY
rrr77771=—1,860+ 140y.B.P.
Nasu- 9 ANANNAY (I U IA_2728)
Nasu-lO VAN TNAY
Nasu-11 (ot
Nasu-12 oz
Ch Sfa
7-—2,640+130y.B.P. Legend
Nasu-14 7 (NUTA—2647) 20028 Scoria
LR Pumice
Nasu-15 | Lithic fragments
3 1 Volcanic sand
Nasu-16 {72 2038 A o n| Altered ash
//// /]| Humic soil
) - 5,810+270y.B.P.
Nasu-17 Ho 0GS—153) Loam
5,770%£200y.B.P.
(JGS—128)

Fig.3 Idealized columnar section with the '*C ages of the Holocene tephra

layers around Nasu-Chausudake volcano (not to scale).

A BE_YEEHL (Hr-FP)

BZAKLTIEK, cHZICBEB V&S (Hr-S) , B2 -V EHFEFR (Hr-1) 02
DD AHEDSNBZ (FH, 1962; EH, 1989) . Hr-FPiX, Hr-Io & ED7T VY = —
ABKCIIBETBAETHSZ. COBMAKOERZ, ¥HBPDLOBMMERLS, 61
RPELHEEZIAhTWS (KO, 1986) . BZAKWLO “6HIEEAK” OBRARERK 2
Fig. 6 lemd. SEHEBMELEZXBF X, Loc.@T, #BGIX, Loc.OTHEREhE
(Fig.2-d) . B FR, Ir FPETOREEBEHFORILHTHD, 20 '"CENRIE,
1,300+ 230y.B.P. (NUTA-2645) TH 3 (BREEFH, 1993b) . LB G, Hr-THEK
THRFLEXKBREFORIELARAETHD, BRXFEORJIBHEXPHEBICIDERZ
. FO'*CERIE, 1,900+ 120y.B.P. (NUTA-2729) T&Hb, et PFELID DR
hiEWETH S.
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— 780£70
— 610:£90 (GaK-16880)
(GaK-16878)
R — 860%60
(GaK-16882)
/ — 55204+80 / —5,310+120
£LL 1 — 4340%100 (GaK-16879) | / (GaK-16881) |
2LY) (NuUTA2727) LY s 2L
s «® s ? 20
\— 5,700+380 ’.’ SN AT
(NUTA-2648) || %~ S
A PR L — 5,620%100
oSy S / (GaK-16883)
& )Tk-Ue ______ /

-50cm Lt

-0

Fig.4 Columnar sections with the *C ages of Holocene tephra layers in -

northern foot of Takahara volcano.
Localities of sections are shown in Fig.2 -b. Symbols as Fig.3.

. wKSEE

1E QOB KEH (an eruptive episode) W, D —ABOBHEELZ OB KIHERE
PRENZ -~ HOBMKERYIZLD EHF XN 2 (Hayakawa, 1985) . JEBKHERY
DTHRERLCBDEDDZY, 7503 EHBOARRHER (=BK) 277
BoED LAEABEAXZOTREZZDSINZ. BOBWN, £ Xt t-oTHBRILS
&, MRBBTI7SRBIERAKERDLBACERVW LD H . BAEBEBRT 2
ik, BB CEI2MASRBEZHEE P T INENSHS. BIEC,000ERORERHE,
BEIL, BXBEBULTIE, Nasu-10 7 X 10°m3*h, BB CEEBIOBFTF75CH
5 (BB, 1994) . LEd->T, CCTCREHBREG6000FERMOEKIO M > A ELEDET 5
75ENBLULTEBRT S.
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/N /N 7N
NkS-l AWANAS

Hr-FP Rty 1
OO
Nks- 2
NkS"3 1\“ /\/\
/1771114
Nks-4 . 530+ 140y.B.P.
(NUTA 2646)

Fig.5 Columnar section with the '*C age of the Holocene tephra layers of

Nikko-Shirane volecano.
The locality of the section is shown in Fig.2 -c. Symbols as Fig.3.

1,900%+120y.B.P. (NUTA—2729)

b -——1,300+230y.B.P. (NUTA—2645)

..-o'Q °v;~

Hr-S

Fig.6 Idealized columnar section with the '*C ages of “ 6 th Century-
eruptions” of Haruna volcano (not to scale) . Symbols as Fig.3.

1.BAXHSE

BE6,000FEROBEFRAEOEASRIX, Ch Sfa (2.7ka: 2,7T004ER/]) DOE A 21
ELT220RF—YiclinEhs (RE - BB, RA%) . Ch Sfallgiik, BEH
Hizd 5357 VA ) ABAPEHNTHD, TOHEEIIHL.3E . ky (ky: 1,0004
) TH3. Ch SfallfFix, KRKHEAKEELTED, TOHEEIT, H3.8H ky
THZ. ZOXDIICCh Sfaff# T, BARAX LEEN KRESERS. 1408 10FE®EA
, XREZBAXPSEIUEHLEBSE K- 2R LTED (RE - B, 1993) ,
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Ch SfallETIRBERER2 LR OIORATRERZEAKTHI LW D. 18BIERAERE
OB, FhURNTCEIBREBTCERZVWEFEZS N (R, 1994) , REORHEW,
Ch STalRTID LD BRT NV A VABAKODEHTEIAT—TJIZA->TWAHHAEENDHS.
2.8 E

BERELUICE, ETUBE L LtFRE#HOEI»PCFHB R ALBMEXRZDSNRN
e, CZOKRK—LZEBRULES.SkaDBRKOATHDI I LLEISNS.
3.HXHa#®IL

B @aBiicik, BiE5,300E CNksl~ 4D < b 4EmOBEBAEEIRADS N,
HEXh2Z2EAKEEE, W0.8E kyTH 5. Nks-1ik, hH6 x10°m>ODAEFAHEKX
THBH, Nks-2~4iF, iR 27 VD ) ABRKCIZ2KLDOBROOSI, BEOHR
HELR-oEAEEBE VL. Nks-2~400HHHESLP TR VWO TEAKIZEDLS
Ruh, HHE» oA TEELM /MR ESE (REF, 1993) 2XOoRBEENIELE
bOLEZSNDZ. $h, B/VHILEOZVEBRER—LAR, BAAXILXBOBARK
HEY IO ERTHD (ELAKREDH, 1993) , Nks-2~4D W FhhriCHiET 3 aTEEH
BH3. TOHBEFICE, BAEBRILLZESI R LEFZIONS.

V. 8bbi

ABmTik, BAFHE, SFEIL, BAXEHBUTEShE“CERREZBLEINVT, &
6,000 FOBAKEEEZBER LA, K (1992) &, #M0.1km® (=10°m?>) LU L
DETTF 75288 LT, BEAXKLOBEISFEMOBAE 2GR LTINS, #X
(1992) &L, MWAKXKIWLOISHFEMOBEKEEIE, 0.06~0.08/ /kyTdHbh, &
CTRRZEZDBOEID2H/PEIV. ZhiZ, TR THIRMOBARAENRRSZZLE
X3 E2Z2HNZ. BAERORBLOBAEBEOBRE TR, TOMNELIIRMEBEAX
REZHEHELT, TOFEHELFM - LB T I220ENH 5.

#t =3
BB AXZOoR)IBALEXBHBICE, BXABLUEZBLWIHRLTWLWEEIRYE, &
ZOBEBEZEPoTVWEREVE. BEEWTHANZEATFRFOBHSRHTLRICE,
BRELULOBECZRAFLIWEEWE. (K) ¥4 varyI Vs FORBEZERICE
WAXAHEOHEOE, BHicHRLIVWEAEVWE. &, ZEHEXEFEFRAECEN
MELVY—ODXKHEF, HHERFOBRZE, KHORRBELCIOVWIZEHWE
EWwi.
MEDFRrcBHOEEZRLE T.
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Eruption-frequency during the last 6,000 years of Nasu-Chausu, Takahara
and Nikko-Shirane volcanoes, central Japan
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Kakuma-machi, Kanazawa, 920-11, Japan.
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Chikusa-ku, Nagoya, 464-01, Japan

Abstract

This paper presents results of '*C dating with AMS of humic materials collected from Nasu-
Chausudake, Takahara and Nikko-Shirane volcanoes, and charcoal fragments from Haruna volcano,
central Japan ( Table 1). Based on the '*C ages and established tephra- stratigaphy, especially of
small-scale eruptions (10°m’ in bulk volume ), eruption- frepuency of the volcanoes (except for
Haruna volcano) is discussed.

Values of the eruption-frequency are estimated as 1.3 times/ky (during from 6ka to 2.7 ka), 3.8
times/ky (2.7ka~0ka) for Nasu-Chausudake and 0.8 times/ky (5.3ka~0ka) for Nikko-Shirane. For
Takahara volcano, only the 5.5ka-eruption can be recognized during Holocene.

For Nasu volcano, frequency of small-scale eruptions in this paper is 2 orders larger than that of
Plinian eruptions ( > 10°m’) during the last 350,000 years (Suzuki, 1992).

Key words : Eruption-frequency, '“C dating with AMS, Holocene, Nasu, Takahara, Nikko
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