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Middle-1ate Pleistocene pyroclastic air-fall
deposits in the eastern region of the Nikko volcano
group, northeastern Japan
— Eruption history of the Nikko volcano group —

Yoshihide MuramoTO*

Nikko volcano group is situated between Tochigi and Gunma prefectures, Kanto
district, northeastern Japan. Nikko volcano group comprises two stratovolcanoes such
as Nyoho-Akanagi and Nantai volcanoes and several lava domes.

This paper presents a catalogue of pyroclastic air-fall deposits in the east of Nikko
volcano group and has reconstructed the eruptive history of this volcano group by means
of tephrochronology.

activity of Nyoho-Akanagi volcano. Volume of the plinian fall out deposits amounts to
11km® 150 ~ 100 ka, Eruptions with small magnitudes of Nyoho-Akanagi volcano; 100 ~
70 ka, Explosive activity of Nyohou-Akanagi volcano. Volume of the plinian fall out
deposits amounts to 6km?® 70 ~ 20ka, Period of dormancy or formation of lava domes; 20 ~
10ka, Explosive activity of Nantai volcano. Volume of fall out deposits amounts to 11m?®.
Key word: Nikko Volcano group, tephrochronology, Nyoho-Akanagi volcano, Nantai
volcano.
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PARRALTEE 2 R IR & O RiEHEic iz, BE
i, Zolg - R O KILBREE Y, A
KILBEZZR LTS (g, 1958) (Fig. 1). T
4, e 2 A (1988, 1989, 1990) 125 Ak (L3 L U is -
TREEK I DK DFEM 728 Fr & M ¥ D25 L
BES &I, ZRNLDOKUTY LT A MRFIE IV
PTNA) RO T BEHICEBELTCNEZ &
EoRL7Z, LaL, HeEficEeEm&gGobhs8E
R & BRI IZTE BRI DV T OF#IZZ L <,
BAR KRB ORKAHIL . 2HERT (FAZ, 1979)

THAHAIERHLNTWNWEIDARATHD., £z, =D
HIBIZ 30 2 BXUKILEERIRDT 7 Fic>0nTo
MR - MBI, T ITRERBLOOMIL
KIZHLL TR, LR ->T, Z OIS
TERNKILBREDCT 77 BFEAHEOMCL, &
TEXKILDUHE Z R T D e & DOXtIEE DT 5 Z
L BHIUT, AKILBEOIEE LI A 52 5
ZEBTED,

T ZTAE TR, BYXCKILEEOMK - IEEI %
RS 52 L2 BRNZ, BYCKILEEHR s D24t
FAEZAITV, ARHIBRIZHMH T2 HIEKILEEROT
T7IDORFEHLNILT.
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Fig. 1.

Index map of studied area. Solid triangles are Quaternary volcanoes. NS, Nasu

volcano; TK, Takahara volcano; HT, Hotaka volcano; AG, Akagi volcano; HR, Haruna
volcano; YT, Yaita city; UT, Utsunomiya city. Numbers on the map denote the numbers

of volcanoes shown in Table 1.

1. A&, B o =MEEMA KL, NS, BE Kk W; TK, @k lL; HT, R2EXL; AG,
Rk HR, B4 kil YT, &iti; UT, FE8ET. Kb OB SR UK.
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AYGkEEE Table 1icRmdkiunbieb, Zh
O A3 FERI20km, FEALKI1SkmDFFAIC AH LT 5.
D9 Y, K- FREEL & BEILOL DI HE KT
HY, VTR LREHELRTH DS, £ OIEBIH
FRIZ LR DO BB BE R & 4ol - R Il — ¥ T
H—BEL—BaRLeshTnd (L, 1950,
1958).

Table 1. List of volcanoes of the Nikko
volcano group.

# 1. BYekBED KL

Yolcano Structure

1. Nyoho-Akanagi volcano stratovolcano
2. Nantai volcano stratovolcano
3. Tanzei volcano lava dome

4. Omanago volcano lava dome

5. Komanago volcano lava dome

6. Taro volcano lava dome

7. Sannoubousi volcano lava dome

8. Mitudake volcano lava dome

9. Kaneda volcano lava dome
10. Okusirane volcano lava dome
11. Keizuka velcano shield-lava dome
12. Konsei volcano lava dome
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Fig. 2. Idealized columnar section of tephra deposits in the east of Nikko volcano group.
SP, Shichihonzakura pumice; IP, Imaichi pumice; KS, Kataoka scoria; KR-1~9, Kirifuri
scoria; TK, Tokorono scoria; OS, Ogawa scoria; KP, Kanuma pumice; Nm-1, 2, Namekawa
pumice; Dkp, Daisen-Kurayoshi pumice; Mzp-1, 2, 5, 6, 8, 10, Mizunuma pumice; NK-1~3,
Nikko scoria; On-Pm I, Ontake pumice 1; Mas, Mamiana scoria; SY-1~3, Shioya scoria;
Sap, Saotome pumice; YM-1~7, Yumihari scoria; NS-1~7, Nishinasuno scoria; Tkp,
Takaku scoria; Kdp, Kurodahara scoria.

X 2. BAKUBRERFHIRO T 77 OBRHIRE. SP, ti*ﬁé@ﬁ@ IP, 4ThEgARE, KS, h#
A2 ) 78; KR-1~19, &< 2V 788, TK-1~3, gtz 2 ) 7R; 0S, /Nilzx =z 7E; KP,
BE®ARE, Nm-1, 2, {7)/1#4688, DKP, KILA&E®&EAGE, Mzp-1, 2, 5, 6, 8, 10, AKHEFAE;
NK-1~3, H¥ZA=2 U 7/ On-Pm 1, #&EFE 18BGE Mas, #HERZaY 7E SY-1~3, &
HA2Y T Sap, RLLERRE, YM-1~7, SEZX2 Y 78 NS-1~7, WIREABTFR= Y TE;
Tkp, EARLGE, Kdp, EHERLE.
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Fig. 3. Localities of columnar sections show in Figs. 4 and 5. NA, Nyoho-Akanagi
volcano; NT, Nantai volcano, TK; Takahara volcano; OT, Otawara city; YT, Yaita
city; NK, Nikko city; II, Imaichi city; KN, Kanuma city; UT, Ustunomiya city.

3. BMEAMBEX. NA, &g - FEgE Kl NT, B4k, TK, &Fkl; OT, kB YT,
Zpiii; NK, B 1, 4, KN, gl UT, 85 .
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Table 2.

Takahara; NS, Nasu; ON, Ontake; DS, Daisen; MM, Momizawadake.

Characteristics of tephra deposits in the east of the Nikko volcano group.
Column 3: Pm, Pumice; Sc, Scoria; Lt, Lithic fragment. Column 4: yl, yellow; wh,
white; or, orange; br, brown; rd, red; gr, gray; pk, pink; bl, blue. column 7: VW,
very well; W, well; M, Medium; P, Poor. Column 8: A, abundant; M, medium; R,
rare. Column 9: opx, orthopyroxene; ¢px, clinopyroxene; ho, hornblende; mt,
magnetite; gt, quartz; bi, biotite; gl, glass; gl (bw), bubble-walled glass; gl (pm),
pumiceous glass. Column 10 : NT, Nantai; NA, Nyoho-Akanagi; AK, Akagi; TK,

R 2. BAKLBEEIHMBOT 77 O#ME.
1 2 3 4 5 6 7 8 9 10
Tephra | Loc | Type | Color] Thick-{ Maximum | Sort-| crystal| mineral composition | sourcd
i 4 ness | grain- ing | conteny hcavy mincral | other
IFL (cm ) size(mm remarks

SP 111 yl 75 70 M M opx>cpx>mt, ho NT
IP 11 /@ [ [br-rd 70 | 190 | M | M |opocpont NT
KS 19 br-rd 70 25 Vw R OpX>CpX NT
KR-1 69| /@ |br-rd 6 21 | W | R |opx,cpomt | gi(bw) | NT
KR-2 4o 101 br-rd 15 2 w R opX, cpx>mt NT

b 101 | or 8 10 w R 0pX, cpx>mt NT
KR-3 4 101 or 4 8 w R opx>>cpxont NT

H 101 or 2 8 w M opx>>cpx>omt NT
KR-4 o 42 br-rd 7 25 W A opx>cpx>mt NT

H 42 br-rd 3 15 w A opx>cpxomt NT
TK-1 42| |@® |br-rd 20 2 | w M | opO>cpont NT
KR-5 101 or 4 12 M| A opx>>cpxomt NT
KR-6 115 yl-bnl 25 25 w R opx, cpx>mt NT
KR-7 101 yi-bn 1 3 W A opx, cpx>omt NT
XR-8 115 yl-gnn 13 10 P R opx>cpx>ml NT
KR-9 115 br-rd 14 15 M M opx>cpxomt NT
KR-10 | 115 yl-br] 2 4 M M opx>cpx>mt NT
KR-11 | 115 y1-br] 5 6 M M opx, cpx>mt NT
KR-12 | 115 yl-bnl 16 16 M M opx>cpxomt NT
KR-13 | 115 yl-br 7 13 w A opx>cpx>mt NT
KR-14 | 115 yl 3 7 P A opx>cpx>mt NT
KR-15 | 115 yl-br 3 4 P A opx>>epxomt gl(bw) | NT
KR-16 & 115 yi-b 17 16 M A opx, cpx>mt NT

H 115 yl-br 2 10 M A Opx, cpxomt NT
KR-17 | 115 yl-bd] 2 18 P A opx, cpx>mt NT
KR-18 | 115 yl-bn 2 9 P A opx, cpx>mt NT
KR-19 a 115 y-bn 3 8 M A opx, cpx>mt gl(pm) | NT

H 115 y1-br 3 8 M A opx, cpx>mt gl(pm) | NT
k-2 [ 115 pk-gri 8 3 | P A | cpx, opoomt NT
TK-3 115 yl 7 30 w A cpx>opx>ut glbw) | NT
0S 42| | @ bl-gd 45 35 M - e NT
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1 2 4 5 6 7 8 9 10
Tephra | Loc | Type | Color] Thickq Maximum | Sort- crystalj mincral composition | sourcd
PriSdL ness | grain- ing | content hcavy mincral | other
(cm ) size(m) remarkd
XP 63 yl 120 30 w R ho>opx, cpx, mt AK
Nm-1 T7 yl 6 5 M A opx>ho, cpx, mt AK
No-2 17 yl 12 7 M A opx>cpx, mt>>he AK
okp | 40|~ vt | 3] - | - | M |opxhomt |[bi | DS
Mzp-1| 77 wh |6 5 | M | A | opx, cpx, mt>>hg | AK
M7zp-2 1 77 wh 5 4 M A opx, cpx>ho, mt AK
Nzp-5] 40 yl 5 6 M A opx>cpX, mL>>hd AK
NK-1 40 or 20 25 M M opx>cpx>ho>mt NA
NK-2 40 or 13 26 M M opx, cpx>mt N A
NK-3 40 br-rd 33 30 M M opx>cpx>nt NA
¥zp-6| 77 1@ yl 50 14 M M opx>ho, mt>>cprl AK
On-Pul| 84 [-|-|-| — 3 - | - A |ho,mt bi,gl | ON
Mas o 77 br-rd 30 14 P - | —— [ NA
H 77 r or 50 24 M R opx>cpx>mt NA
Nzp-8 | 88 wh 7 6 M M opx>cpx, mt>>hg AK
¥zp-10 88 yl 17 15 M M opx>cpx, at>>ha AK
Nop or 60 15 w M ho>opx>mt AK
1 2] 3 4 5 6 7 8 9 10
Tephra | Loc | Type | Color] Thick- Maximum | Sort crystall mincral composition | sourcd
PrSdLt ncss | grain- ing | conteny| heavy mineral | other
TC (cn) size(am) remark
Mas 123 br-rd 50 28 P - —_— NA
H 123 bl. or 30 23 M R opx>cpx>mt NA
SY-1 123 br-rd 25 20 w R opx>cpxont NA
SY-2 | 941 or 9 12 M R opx>cpxont NA
SY-3 | 94 or 7 15 M ‘R, | opx>cpxOnmt NA
Sap o 94 br-rd 22 2 | w i NA
B 94 or 25 15 M R opx>cpx>at NA
-1 | 94 br-rd 20 10 | M R — 7
-2 | 94 ¥br-rd 35 | 15 | W | - —_ NA
YN-3 9 or 25 15 M M opX, Cpx>mt NA
Yi-4 | 94 bl-gnp 20 10 M - —_— NA
YN-5 94 or 20 26 M M opx>cpx>mt NA
YN-6 94 br-rd 5 6 M - — NA
YN-7 o 94 bl-gnn 77 9 w - S NA
q 94 rd 15 12 M R opx>cpxomt NA
P-1 94 wh 4 - w A ho, opx, mt ?
NS-1 94 or 10 18 P M opx, ho>cpx>mt (TK
NS-2 | 94 or B 8 M M ho, opx, mt bi NS
NS-3 94 gr 10 8 M - NS
P-2 94 wh - 1 w M ho>>mt, opx ?
NS-4 | 94 or 15 8 M M | opx>cpx>>hodmdl NA
NS-5 94 br-rd 14 10 M M _ NA
NS-6 84 br-rd 15 10 M R cpx>opx, ho>mt (NA)
NS-7 84 or 6 9 P M opx>ho>cpx>mt (NA)
Apm 128 yl-or 3 — — M ho, mt qt MM
Tkp 84 yl-#H 16 8 w A opx>>cpx, mt (TK)
Kdp 84 yl-wl 15 6 M A ho>opx, mt qt TK
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2o EA~FKEKIUW - FARI VT - FL P A
al)7 - BERA2VT ALY RIYTEELL,
FRH > THRLENT D, 20 bkEARaY
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OFTHE3I A2 7B(TK -3) it - Fr#F(Loc.
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TAIETRETHIKERY. FENDEROEHRKK
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Y 7 O ARRIRIT 3em. ABOKRTES ~ 6cm
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20cm, ¥ifRl.6emTHD. 2D b, BYEKILEE
BRIFE LW 0L, SFELEIIEKLEREE
Zbhb,

®P-1

2 (Loc. 94) TEEKdem, Ki£E 1 mmEl T OWJIK
D BRI E T, BIRDOILRAI15kmIZ AL
BT 5HEMAEAEF (Loc. ) IZBNTHIFEAERE,
BIENBE L., £, BEFOMSAEVI MO H
KILBEFEROT 77 LE_REL S ZNEWN S RBHD
H5. Uz b, REOHBEXILIZHEYEKIL
FELAD, TVBEFOLDEEZLNDS.

& NS -1

SiE(Loc. 94) TEE10~18mTH D DXL, #H
BRZEEF ( Loc. 94) Ti3KI30emThH 5. £z, A2V 7T
DL RIS FNFNOHL TL.6cm, 2.0emT
Hb. INHDZ L OLABIIERLEROAEME
BdHD.

®NS-2, 3

AEHFE (Loc. 94) ICH~FEIEE (Loc. 84)
DHEBBE, FRERLLICKEW, £2, ZO2EIF
BAKLICHm > TRE, RENSHETZ ORI
MAKLERTHS.

V. 7750EHER

1. TR - BET 735K 5FRHE

AHURI ITERDOH S NI D DOREE - R
T 7 IR T L. FR S DEMNRE Table 3177
ZDHbAMBRIZ AT AEE Tn kLUK (AT)
X OS DTFALICEEEN D (VNh, 197713 %2) . [P DR
HERIZ 1 F2F~ 175 3FERTH S (&H1EH,
1988). %7z, SPzff- THEH LI RREARKROE

RITKI 1 5 2 FERME VO ER S EN D RILKH O
VCHERNBLN TV D (FAE,1979). ZDZ L
5, 0OS, KL, KS, IP, SPomlix, K125
FERT~ 1 FEAOBICEE L EEZLND.

2. RUWKETDESIZLDERMEE
FNFROT 7 5 BRENZITBE KUK EBEFEEL
T35, KINK LR ICEH L a0k LRSS
ATz ofE L L, BUZ L > CTHHERELZL DT,
KIWDNEKIZ X > THET LT 7 78 KILK L0
BREICEBRT BRI NI N EEZDNTWS ()] -
i, 1989 ; g4k - BJI[, 1990). £ Z T4, B
ERBEOSRRNT 7720 T, #EFEd kil
JREDEHETHELIZEREL, TOEEEDL &I
KT 7 7BOEHEREHE LT, EERCEZT 77
BAREEL 70 < BIREHERE L TV B AREEF (Loc. 84)
EBWT, T TIZERDOIMON TS 2007 7 7,
On—Pm I, APm OBz d 7 7 7BDOEX
BELIOWIEAKUKLEOES XY, KUK OHERE
HWEZRD, FRLbLENELDOT 7 7 OEHFNK
BHEE LTz, ZOfREE, WEIVEBFICHIT D KUK L
DOHEREREEITNI0.03mn/ y. & 72 o7z, T OEZE -

i (1989), &K - BJ11(1990) THE TN TV D,
Table3. Ages of marker widespread tephras.
# 3. JEET 7 7 OEMA.

Tephra Age Reference

AT 21,660+ 1,190 | MACHIDA & ARAI(1976)
22,000+ 1,140 ’

KP 32,0001 4,000 SUZUKI(1976)
31,000 8, 000 4

DKP 43,000 8, 000 OMURA et al. (1988)
ca. 48, 060 TAKENOTO et al. (1987)

MzP-1 56, 000=11, 000 SUZUKI(1976)

59,000+ 9, 000
73,0001 4, 000
77,000+ 8,000
78, 000+10, 000
82, 00010, 000
95,000+ 5, 000
82,000t 5,000
APm 300, 000~

400, 000

On-Pam |

"

MACHIDA & SUZUKI(1971)

14

"

SUZUKI & HAYAKARAC1990)
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S ERHLD KUK T O HEFE R (0.021~0. 15mm/ y. )
DEEANIZASL. ZOEHIBRDILT 77 DEHE
fix, NK, Mas 2569 7 5~ 8 F4RI, SY, Sap 23
#19 F~1554H7, YM 2589155 ~25 5 4R, NS
IS5 T ~0FFERTE VW OER LR o1, ZThHD
HR LK (1990) L oEHFER LK LIZL D
B Fig. 8 ThHAD. ZhiR5E, BEEIKHREY
TR L 7 ARk L2 IR o Mzp -8, 108K, 1990) &

DB b M TH S,

VI. TOSDEHE LMEHE

775 OHEDORBEICE, ThENDT T 5D
EREEEEE S & 12 HAYAKAWA (1985) DHIEIZ LY
BHLEZ., 77700/ BR LN+ RERN
DELNEPSTZ L DIZHONWTIE, HELEER

Age
x10%y.B.P.

Akagt volcano

Nikko volcano group

Other volcanos ¥idespread

tephras

— 1

KR
TK
0Ss

— 10

SY-3
Sap

YM-2
YM-3
YM-4
Y M-5

— 20

YM-6
YM-7

NS-4

NS-5

— 30

sp/ 1P

~DKP

+ - On-Pm1

(YM-1)

-Apm

Fig. 8.
volcano group.

Ages of tephras in the east of Nikko
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Ko bE/NROBINEZE M Lz, B KILERR
EEZLNBT 7 TILONTROTEFNFNROEH
BEOMER% Fig. 91277, 77 T OREHEII &
e - REEL, BELBZENENL8k, 10k & 72~ 7z,
£, TNOT 77 ORMEHEL, IHEEZHERTS
W E A E LT b D% Table 412571, % D,

Volume (kni)

— N w
o =) o o
w L T T T T
St
o
(g —YM—7
(1)
N
2.8l
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—
Ou -<Sap
<
e
E o- -Mas
o
Fig. 9. Cumulative volume plotted against

time for erupted tephras from Nikko volcano
group. Mas, Mamiana scoria; Sap, Saotome
pumice; YM, Yumihari scoria.

9. HXKILBERDOT 7 7 OFEEEER. Mas,
XN A3Y TE; Sap, RokB&AE, YM, S
RaY TR,

R

5HOR

A DEE LB Y BE) DEL L, BEOEEY
24g/em, T 7T DEEHE0.Tg/ e Uiz, FDREE,
i - FRHELOKREHE I3k R, D9 HD
KIbkiz7T 7B LD, E, BEILOKEHNE
17k TH Y, ZOOHLO3MBT 77 TH 5.
Table 4 iCiZtb#Enizbiz, MEERBMSN T
LRl (SFR, 1983), #HE Akl (FH, 1988)iC
OWTHELRLEZ., ZhueR35E, SEEYmEIC
LD DT 7T OEEEEDKINTOWT H#10%~
20% &7 > TN B,

V. & ¥

1. WA

77 7 EEH SRR OV TERT S,
NS, YM, Sap, SY, Mas# L TNK-307F
7 7 B IXIED 5 20kmlA EBER T2 IZ BV T H AR
HOHNDHT b, FV=T oW 7Y T
KizkdbDrEZLND,

0SS, KS, SP, IPiz>WTHLRERICERANLD,
TV =T ooy T 7Y =T UEKIZEDLDTH
5 EEZLNDS. TK IZFERAIE TOREEITE 23,
A3 Y T OREBFZHBRHELITHD., Z0Z &b
TK 37 7Y =7 VKIGENb D EEZ LD,
KR 215 510kmbk LBEN D Li3 & A ERBD B
72506 TK L0 b EICHEO/NZWIEAIZ X
D2HDThHEEZLND.

F72, Mas, Sap, YM-77 & DHEHHED
RKEWT 7 ZITEHYBFHE LB A—REOEN

Table4. Volumes of volcanic ejecta from Nantai and Nyoho-Akanagi volcanoes.
#F 4. BEXlI IO - FREEKLOEH OB L EHE.
Volcano DRE Volume(km?) Total Tephra Total eruption
Lava Tephra Volume(kn®) Total Volume rate (kn®/10%y.)

Nantai 14 3 0.18 1.7
Nyohou-Akanagi >28 >5 >33 0.186 >0.17
Akagi 130" I+t 147 0.12 (0.43)
Fuji(Younger)***  42.9 4.6 47.5 0. 097 0.8~13. 1

*MORIYA(1983), **SUZUKI(1990),

*HHIYATI(1988)
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EWFR GBI T Th 3. K205 F~24F FE/iITIT
kAR AR - L, Tl FRiRos © i - R LR
HEBOTINCE - TITIEAE B (KR, 1992 MS)
EHERE S Wz,

A g e | Tephra
M

»
(=3
2

<
=
[
N

V ol um e

k m?

B
=l

1

[o)- S}
wun -

SY-3 -
Sap

YM-2

YM-3
20— YM-4

YM-§ f—
YM-§
YM-T

NS-4

NS§-§ b
30—

Fig. 10.

History of volcanic activity of the Nikko

volcano group on the basis of tephra deposits.
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Fig.11.

Generalized stratigraphic correlations between eruption phases

and pyroclastic flow and fall deposits of Nantai and NyohoAkanagi

volcanoes.
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Fig. 12. Life spans and erupted volumes of

Quaternary volcanoes in northeastern and
central Japan. Modified after Tomiya (1991) .
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Fig.13. Ages and eruption rates of Quaternary
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Plate 1. Nikko volcanoes and an outcrop of air-fall deposits in the east of the Nikko
volcano group. (A) Nikko volcano group viewed from southeast. NA, Nyoho-
Akanagi volcano; NT, Nantai volcano; OM, Omanago volcano; CM, Comanago
volcano. (B) Outcrop of air-fall deposits at Myojin ( Loc. 77). SP, Shichihonzakura
pumice; [P, Imaichi pumice; OS, Ogawa scoria; KP, Kanuma pumice; Nm, Namekawa
pumice. Scale bar on the lower left is 1 m long.

BiR 1. BRKLUBEOERREEFUETOT 7 7OBEHEER, (A) HYKLEE. NA, L& -
FREEXWL ; NT, Bk ; OM, KEAFKIL; CM, /NEAF XKL, (B) BAMHTOE
SAEHE (Loc.77). SP, tA#&ErE ; IP, SH&EAE; OS, /MNIA=2) T7E; KP,
BEEEARE ; Nm, T8, EEEORAF— VORI 1m.



H Yk LB HRIC S 5 o - BB EHHT 77

87



88 oA F K

Plate 2. Outcrops of air-fall deposits in the east of the Nikko volcano group. (A)
Air-fall deposits at Ogurayama ( Loc. 71) . SP, Shichihonzakura pumice; IP, Imaichi
pumice; KS, Kataoka scoria; KR, Kirifuri scoria; TK, Tokorono scoria. Scale in the
center is 1 m long. (B) Air-fall deposits at Minoganomori-shinrinkoen (Loc. 115).
KR, Kirifuri scoria; TK, Tokorono scoria. Scale in the center is 1 m long.

Mif 2. BYKILBERGHEOT 75 OFEFE. (A) /Ml (Loc. 71) 12817 5 #&HH. SP,
tARBEAE, P, STEAE,;, KS, FEA=2 ) T7E; KR, #%X =) 78, TK, E
a7, Ay—NOESiF1 m. (B) £y OFHFHKAE (Loc. 115) AOFEHE. KR,
EEAaVTE;, TK, IRV TE. A7r—LOKRSiE1m.
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Plate 3. Air-fall deposits in the east of the Nikko volcano group. ( A ) Air-fall deposits
at Yumihari ( Loc.94). Sap, Saotome pumice; YM, Yumihari scoria. (B) Air-fall
deposits at Nishinasuno (Loc. 84). Mas, Mamiana scoria; NS, Nishinasuno scoria;
Tkp, Takaku pumice. Scale bar in the circle on the lower center of the photograph
is 25 cm long.

BIAR 3. BKILBRSFHIROT 75 OBEER. (A) SiRICKIT 58I (Loc.94). Sap,
BZLBgraE, YM, BEA2 ) 7E. (B) BIEBFOEHE (Loc.84). Mas, HERA
aYT7E; NS, BIREHFZAa) 7E; Tkp, GABRER. 27—V (BEEFREMAA) Ok
X 1%25cm.
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