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Geology and Volcanic History of Mt. Eboshidake and its Adjacent Area,

Northeastern Nagano Prefecture, Central Japan

Kou TAKAHASHI*

Mt. Eboshidake is located in the western part of the Eboshi volcano group (western Eboshi volcano group),
central Japan. According to the result of geological survey and the petrographic features, the western Eboshi
volcano group is composed of 9 volcanic units such as; Iwayakan’non, Kokuzo, Kanahara, Omuro, Ofuji,
Gotomiki, Lower Eboshidake, Narahara, and Upper Eboshidake lavas. Based on the newly measured
paleomagnetic polarities and reported K-Ar radiometric ages, the volcanic activity of the western Eboshi volcano
group was reconstructed as follows. The volcanic activity started about 1 Ma and during the early Pleistocene
age, the volcanism was characterized by eruptions of thin basaltic andesite - andesite lavas from scattered vents,
which formed small volcanic edifices. Then thick andesite - dacite lavas erupted in the initial period of middle
Pleistocene, and formed clusters of lava domes. After that, the volcanic activity of the Eboshi stratovolcano
started about 0.8 Ma, and after the dormant period (around 0.4 Ma) when Iwashimizu gravel bed of about 30 m
thick with two marker tephra beds was piled up, the basaltic andesite - andesite lavas erupted again until about 0.4-
0.3Ma. These lavas erupted from central vent and formed main edifice of Eboshi stratovolcano.

The whole rock chemistry of 69 samples from the western Eboshi volcano group and eight samples from the
eastern Eboshi volcano group was analyzed using XRF. The result shows that the rocks of the western Eboshi
volcano group are classified into the basaltic andesite - andesite group (SiO,: 51-58%) and the andesite - dacite
group (SiO,: 59-64%). The basaltic andesite - andesite group is mainly tholeiitic and more depleted in MgO
content than the calc-alkaline andesite - dacite group. Most of these rocks are plotted in the medium-K field on
the K, O vs. SiO, diagram. This feature is similar with the other volcanoes in the eastern Eboshi volcano group and
the Asama volcano.

Key words: Eboshi volcano, Asama volcano, Omachi APm tephra, geomagnetic polarity time scale, Middle
Pleistocene
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Fig. 1. Index map of the Eboshi volcano group.
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a: Location map of the Eboshi volcano group. Open triangles

indicate Quatenaly volcanoes (after Ono et al.,1981). b: Geomorphological map of the Eboshi volcano group
and Asama volcano. The areas of the Eboshi volcano group and Asama volcano are quoted from Iijima
(1962) and Aramaki (1968), respectively. The dotted area indicates the strata consisting the Eboshi volcano.

The study area is surrounded by thick line. The contour interval is 100 m.
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Fig. 2. Topographical map of the study area (contonr interval is 100m). Solid circles show sample localities.
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Fig. 3. Geological map of the western Eboshi volcano group. The distributions of Sanpogamine lava and
Yunomaru lava are also shown after Iijima(1962). The contonr interval is 100m. EB: Eboshidake, YN:
Yunomaruyama, KM: Kakumayama, OF: Ofujiyama, DN: Denjosan, OM: Omuroyama, KZ: Kokuzoyama

and GO: Gotomikiyama.
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The geomagnetic polarity time scale is after Conde
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Lo L NS L O ESEFEAEE OB mIA
M EEENT, SAENHOMCELS. i, KB
»ofad 2 BIEFKILomEmEE, FSEFEESE
Mt kiligElfE & 0 Bt s A TB O, HA13 EEIE
TEHEEBO O ELARTEIL TV T ENEZ W, L
Loz iy, KraEge MEe LU LESIE TEE
HEE RS HE L =y b ELTXBIL . EFER
MERBE, BIRTFAKLREOR ROMEE 1400m
s T FESETFRASEBICELN S C ENMHEEIN S
s, ThiE & ORRIEAIHTH 5.

EIBKEEE (IS) CHiFR)

Fety Nl N Rl R S ER RS A Sy = ] I Pt
B EMEORETH 5. IRERR KRR O X
I ISR KO KITEENIC & > TEEG 72 5 S /i
RPNIEAE L 12w, BEREZZREICEORK M KLKE
TEAET 5. AiEKEEE RSB KL K EN R
% )1 & ARG D= 1,500m~1,600m &, &
TEFKILPEEE D A TE /K DS 900 m fhilr, X UKRZEL
FATROIEE 1,000m IS99 5. JEHIZ T T n oS
THTRIZY, BET KO bEE 20T,
BB B OEREK (Fig. 20 18-1) & &E7S
(IS-2) IcBF b ehThoid#kiaidd.

HiEK (Fig. 2 O I8-1) TlE, 2AEOEEIZK 30m T
HO, 1MOEESH20cm~ImBIEL Y O v v b ~ibE
&, BE2~3m OMfEr LTV A BHEC b o v v
b ~TDE R R s G L, HERE B - T
3. BEEHEEO v b ~hlo kLT, BEE1~2
em FEE OB ARIIEEA ST, BB IS Tk
{EiEERT T &2V, BRI 3~30cm T, FHC 1
m Pl FICE#ET 3, BOIEEA S REEGZILE O T
~HMEETH BH, b FREREREOHEMEE
10ecm LI'F) ZbIhicagd. SEHKTREENEAEZE
WWEURE T KUKEE 2 BT 2. ZKLKEDREE
lZ25cm & 15cm T, 2~3mm KOBERHER %<&
&, TofcilEn, A% APlaREEs. i,
AL KINKIEE T ok Lk & 8o @bk kg
ICIERK Lem OGO IEAET 5. BOCETH
BB RN G, ROTHEG, AEIHSY T o B,

SEFE (Fig. 2 © 1S-2) T3S 1,500~1,580m
W L TR Y B (Fig. 5B). AEIIEHEL D
OWIENEATHEIEN AT 2 A5 d. 20 EE
307K &6 30m T, HiIfEIZ I3 IETKE~15"FPEGER L
T3, BRL D OWEIIREZRFT, 2~3cm OHEIF
LELEEE VEED. HEEE - 1cfgaoib~ib
By T, WE1KRDOEEIZ30cm~1.5m ThH 5. M
Bl 1 OEES 1~3m THESZHTH 5. BIKEBODE

W2 s o di P~ A [ ORE» 5155, B
FF15em BEOLDONEZ L HAK40cm TH 5. @)
e, REREZEICEUR NKLKENS 1 BkE
T3, KIKBEDREEIZ 30cm T, 2~3mm O HEERLE
mERIES, A%, ARLESC.

I HEIEFEAER (UEB) (8km®) (i, 1962 2
EF)

RS (1962) DSIBFEES O FEEIHYT 5. &
B KDk KR D A2 R0k 4 5 12 s
BOWRETH 5. BE10m LI EOBIREFEOFE L 7
oy o iRaEEEREL, 200 EOEEN LS. &
WEF K LLPERE 23 1 U 7o 135S 900m Ol E T
#EL, £ TREEI15m OEENEFKEEZEES
5. 1z, @RI OES 1,600m i CEE 25m O
EERKEE A EZEEY, T o i dEE s~
25m DIEAEEP 10 EREL TV 2, BIETEOR
PR O S 1,800~1,900m TEE TR ) 727 7
WF X — DD ONE. TI/VFR— NI, EEH2
m T, EHOZIEED R 3 ) 7A2FEEE T 5—EnkE
LB NI ch 0, FERIEHREGE O A ZH
BE- T3,

4. EREHER

RIE OB € — NHARLZ Table 1 IZ/Rkd. ®— A
vy b FHERMBZ 0.6 mm & LT, MA1KIcoS X
1,000 7 7 v R LI EfT- 7. RIESORREDOEHE (vol.
%) 13 30~40vol. % FEEED b D% <, Ik bHEENE
WREIAGSBOEFE4 50vol.% 1ET 5. HREEBIEE
wlE, @R OE A ERDDG ENEG Z) s T,
DAGAREGU T ENd 5. BEBAESE KERS
gD E AR AR AL A TH 5. £, NED
SiETEiaE fRERAEE FESEFREAEED
BORESEOHEREOZET, DPASALEET T
Wb 5. BREEEGEOEAEDPA S AL EMPIABE
mEBT. KELEGRE, I+ I FEaEona 3k
R S LCAPIh, AoEA, BREELEE S, (e
KA BAL (K03vol.%) 2EGL T &b b, Tz,
GEPAAOMEEEE bONEL, ARAREOS
HERIZHAH 12vol.% T % (Table 1).
ERBEREE

RO RRNEGZ L. B B IERR 1.5 mm
TOSmmfEEDO DML L, HE~¥HETH 5. 1
mm Pl ED b0 JESINAERHD, BHEEE RS O
NE L, FHEh - CERoaEPE O NG, B
AHEAIEHRA12mm T, 0.8mm fREDLDOMREL,
FHE~HEThAZH UL bONEZ L Hons, &5
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Table 1. Petrographic features of the rock samples.
Volcanic Sample Phenocryst (vol.%) Groundmass
unit No. Pl Ol Opx Cpx Hb Qtz Opq|sub total| mafic texture vol.%

Upper Eboshidake | EB24 | 276 - 30 59 - - 1.5 38.0 10.4|intersertal 62.0]
lavas EB20 | 291 - 54 77 - - 21 443 15.2|hyalopilitic 55.7

EB16 [264 - 44 81 - - 20 40.9 14.4|hyalopilitic 59.1
Narahara NH2 253 09 36 42 04 - 1.8 36.2 10.9}intersertal 64.1
lavas NH1 301 10 45 53 04 - 25 43.9 13.8]intersertal 56.6
Lower Eboshidake | EB7 254 - 45 82 - - 23 404 15.0|hyalopilitic 59.6
lavas EB4 282 06 57 84 - - 25 45.5 17.2|hyalopilitic 54.8

GO15 232 - 23 16 12 07 11 30.1 6.2|intersertal 69.9
Gotomiki GO10 [ 247 - 20 06116 - 20 40.9 16.2|intersertal 59.1
lavas GO8 298 - 11 12 63 - 1.1 39.6 9.8|hyalopilitic 60.4

GO6 210 tr 15 22 08 02 17 27.3 6.1|hyalopilitic 72.7
Ofuji OF2 283 - 29 31 23 21 25 41.2 10.7|intersertal 58.8
lavas OF1 261 03 15 21 09 24 15 34.6 6.2]intersertal 65.5
Omuro lavas OoM1 402 - 44 54 - - 341 53.1 12.9]intersertal 46.9
Kanahara KH2 244 03 21 50 - - 1.8 33.7 9.2|hyalopilitic 66.4
lavas KH1 231 - 30 60 - - 12 33.3 10.2|hyalopilitic 66.7
Kokuzo lava KZ2 267 - 49 86 - - 18 42.0 15.3|intersertal 57.9
Iwayakan'non Iwi2 290 - 23 44 - - 1.2 36.9 7.9]intersertal 63.1
lavas IWI0 (250 - 40 76 - - 1.9 38.5 13.5]intersertal 61.5

IW6 246 tr 18 41 - - 1.0 31.5 6.9]hyalopilitic 68.5

P1: plagioclase, Ol: olivine, Cpx: clinopyroxene,

Opx: orthopyroxene, Hb: hornblende,

Qtz: quartz, Opq: opaque minerals, tr: less than 0.1%.

FEA I3k K Tmm TO0.6 mmfEED DAL L, HET
HRo bong v, BEELOMMES LIELIFR SN
%, BRI 2mm IR T, BREA EREA» 550,
FhicHEONA S AL, HEMEA, FEAG» S5
HErHonhs, AR A v —F—s oA 70
T g ZHIEREZ L, RHEA, BN, ASEHHSL
M 5155,

REBRAEE

RO RIE AL LS. B B IEROR 1.5 mm
T0.6mmfEED DAL, HIETEERLbONEZ L,
AR 2mm TO8mm D bDMnE <, H
E~FEETHREET 2. ARG RRA L2mm T
0.6mmEEO DML, HETEHKRObONEZ W,
G A vy = — VR E R L, RERA, HEHER,
B, H 5 A58 5.

SRAEE

RO AREREL LS. DADAREEL LD LS
5. W& HEARRA LS5mm T 0.8mm FEED & D)
%<, ¥HE~BETH B, 0.6mm Pl D s IFHEHE
TREHENFHE L, RHHEICN - CERaar R
5N 5. HAEMEAIZ/RA 1 mm T 0.6 mm FEEOHIRH
Eobongw, A IEHRA 1.2mm T 0.4 mm F2EE
DbOHEL, EHREETIHEFEOLONBEZ V. hA
5441 04mm IR T. E TS ERO IS DN
o EORNTA F 4 v T A N ORBYGEYIT M iE LT

W3, HRMEA EEHRE ST T ENZ V. Lk N
TOEY Ty 7HEERL, REA, NEEEY, H
TAMBILA,

KEREE

ROMEARANEA RIS, thoREB X D KESHE
ICE A, BRI S0vol.% LI ETH B, B BEAIE
A 22mm T, 1mmEEDO DML L, EikE2EL
BIE CiEELS bOnE v, BENE 135K 2 mm T 0.8
mm fREDO & DNE L, HE~FRHETHIRERT 5.
ROTEAEHAK 1.6mm TO0.6mm BED bDMREL, H
ECTEHRKEZETZ0NZ W, Al A v s —4—%
Wl EZ L, RIEA, BRNEG, UG, ASEHHSL
M 5155,

KETABEE

APIGREG RN LIS, GREEFNITIAS
AR E L TEENS. A RIEAIIEKA 3 mm
TO8mmEED bDNZ V., EREZLFHIEDO LD
NE L, REOHRIEENAZHORHEENEEICR
oh3. BEEGITh- TEROEEYBRLN S, H
AL IZRAK Imm TO5mmEEDO DML L, HH
C~EETRONAEZHTTVS bORZ L. fHHEA
3% K 0.8mm T 0.5mm FEEED b D% <, HIE~FH
ETcEHKEET 5. ARG ERAK 1 mm T 0.6 mm f2
Eobohrz, AR TE 3 EHTTVE, A
BRI A4 MELTOWB T ENEL, MR R EH
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S 5 B MBELTRONE ZELH L. DALA
41302705 04mm T, FHE~MWETLV DML
V., A Imm DIFCTRIBE L T s TW0 b b o
Z0, Al A vy ==y R E R L, RERA, B
WG, BROHG, NS, # 5 2S5, RiEs
ICEEN S HPEARY ORI, #HEA> > A0
G > ASEHILY) > RO, BRMEA, PASAATS
5.

I bIFBEEE

FICAHPI ORI AN 2L 3 K ORI R
IRA AP AL, BRI 30~40vol.% TH v,
ZohcHBIABED E— NI 1~12vol.% L &L
ke TH 5, B REEAI3RK 2.5mm © 1mm 25
DHONREL, EREZLEHEObONZ L, Fik,
0.6mm Pl ED b0 FIAMEART CENE L, R
EOFEL TV D, BaE i - CERoaaY»R
5N 5. HANEGIIHEA 1.2mm T 0.6 mm FEEED & DA
%<, FHE~BETHREZE T 2. RITEARRAL
mm TO05mmEED bONEL, BE~FAETER
KEET 2. APIAIFIRA 1.2mm T 0.6mm FEED b D
NEL, FHETHAZFET TV S ENEV, R
E—EBA 4 MELLTWA I ENH B, DASALIE
0.4mm LU FTHOWHDOMEZ WV, HFEIF 0.6~1mm T, @l
AIEER UME~FBETH 2. 30 FRICHEHEGD)
WOBENTOWEIENDH D, AFk: A TOE) T4y
7 (BHEA, AERRIEY), 715 2) bLARBA vy —5—
gV (RHEA, BRMEG, RO5EA, AEBHY, 75
2) fEERT S, RAFICEENIWEHREAEYIR 2
MR FEE N, WS 3R E A > >R > 8
BRSIY) > ARG > > hA B AR, b LLREELG> >
B > ASEIESEY) > RO G > > RN, DALGA
ATH 5.

TEHESEFEIEE
FOMEARANEA RIS, PALAARRESGL L
WdH 5, HE: FEAIRALSmm T, 0.8mm fEED
bomzv., EHROBEE 2 LiERE b 0NL Vs,
0.6 mm D) _F o BRI X B I 3 B EE I - T
EEROEFYMRON B T &NV, BRHEAL KK
12mm CO8mmEED & DML FEAE~AETH
5. REAIEREA Imm TO0.6mmiEED bDMREL,
EHRE2Z2LHE~¥HETHS. PALALIF0S
mm DI FCHAEEZZL, BEHIELGOGEE &2
END B, HIEMES - REA» S AEHES RSN
3. G Tee) Ty ZHIBERL, BEA, R
BRI, 75 R S155,

EREAEE

mA o AR EERT AR AZ IS, RS
YA, BURHEARMIZEESEETH L. HME: HELAR
HA2mm TO08mmEED oL, FHFE~EE
THAEHFT L SONEZ V., AR A IZHRA 1 mm T
0.6mmf2ED b ONL L, FAE~AETH 2. FHkE
FIFIRAK 0.8mm T 0.5mm FEED DL <, EHRkE
ELHEO bOMZ W, ML FNIC Smm P ED b
DMESNBD, £ 130.6mmEETHS. DK
EEIECRBEH A 4 MELTWVW B T EDib B,
WA S AL 0.6mm LI NOALAZR VT b DOE N,
Gl A vy ==y AR L, RIEA, HREG
B, H 5 A58 5.

TREIRFEREE
ROFEARNE AL L. B B dRR 1.5 mm
T0.8mm FEED b ONnZ < HIE~YAE T 5. F1,
BWAIRDIIRAERET 25 DNEL RoNb T END 5.
Imm Dl oM R EEETRHEERR O N, BERo
AEYE G T ENE WV, HEMEG I3HRA 1.2mm T 0.8
mmBEEDO DML, HIREZELFHE~AETH
5. REAIEREA Imm TO0.6mmiEED bDMRE L,
EHRE2Z2LHE~¥HETHS. PALALITO0S
mm LU FCHAETH 5. HEMAOKIGEE >, &
B I3 HANES, READ L BEER, RUMEL
REOGHLRIREI 2mm U TObOMNEL, Fhic
HIED ! A S At BEMEA, RHEAD S 78 2 55N
Hons, fif: "M 7o) T4 927 REA, B
W, Mo R) WA vy —H—5 o GEEMEA - &)
B« ABERGEY « 75 R) HigkEET 5.

5. KILEDERKEZLALL

5-1 ibEESE R

ARHUS T 3 2 BiaE B O S A REHA L A% E
L7z, BIREBICBWC1>0OFEHE (1 7o—2=y 1)
Z1HAFEL, BHA b OEEOBRIRE A O Hef I =
YU R YT IEELLED a TRk Ak E T, 3
LI EOES LT v v 7 2 & Lic, EHMT B v 71
SVTIRENOETEK F Y VERWT 2 7k E k& M
L7, a7abEHe, BERB L0 S8 25 mm IEC Uil L
TEEZTV, &3 735 3~5 ok 215
7.

52 Al ®E

TR FEER I E MRS O EBEE A W TiT - 72,
T FEER 2 40 mT ¥ T% METOBA ##i2 & 5 —
WETIEHNIER D E BASTRIHEEE 2 W, 50mT DL EEE
JFE S DEM-95C Z{#iH L TiT - 7o, BVHREFEER I X
HEHE PR TDS-1 2 (A L7, &4 4 b oMk »
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DAEEIT A vy ball %Y, £ 51>V T 10mT
T LT 160 mT & T O BMEASHHRL &, 100°C 5 5
50°C T & 1T 700°C % T 0 B EHEREERR 21T - 72
Aoy b ORIER A Zijderveld (Zijderveld,
1967) &ERERGEX LR L, B LOLEEET N
Wi At 5% 5> @ 4 8] 13 Kirchvink (1980) T J& 5 %,
Zijderveld X |- CIHAICINGR T 2 [EYREHEZ KD, 0
B DA - (RAERD . 1 oy bSO
WA (BIEEE « ZSRIEHD  ©ER I Zijderveld X T
FOFEFETIERT 2 HEEEINL, NRM G2
10% VI T ICEET % £ TiT- 72, Zijderveld [ & T
X% Fig. 6 1219, 1ZEAEDEEHZ 20mT £ TD3E
I CARZIERRSY 3R TE (Fig. 6a), TN
TE L IcW b AR AR, BERA S, KRERSE,
RBEFEGEOGRENE, SRIEE T I3 LR Dl Y
INEWT &S (Fig. 6b), BGNRLZER LN 1T -
1< (Fig. 6¢).

53 # R

B A+ OFIIWAL ST % Table 2 129, SEERIL
FHOLTHIBES 2 43T (95% 1ERAM O F1% : aws, B
/N5 X —4% —:k) |& Fisher (1953) IcH-o Wk 7z,
B A IRE LIRS 13, 7 D00 EEERD O HERE R I
L TOWLEEMTL, EERIEEIT T0isn, &R
ORI AL % 95% S & & bICHFREEK
(Fig. 7) WWnd. HEBEGSE, KELESE 73
*inalE, SREESHE, T LSIETEESEO
BENERHEAERL, BEssE SFEsE K=
NGB O A PR AZ RS &V RES . 10k,
BB TEASED 95% EfMOFERENRKE V., T
NRTEEIHEI L THRLE TR L ki, B L 720
EHDOT Ay 7 NdHEEERINCEE LicicbEEZLS
nas.

6. 2E{bFHERK

AMIF I B KILEICO W TR ELFEINT T -
7.

B AR L 72 A % Fig. 1b & Fig. 2 1ISR9. BR
B = v 7 VTR 1,000°C THNE LTRSS Y %
B L7cfkic, MAYER) 79 A 3ERIRTH I 2 E—
FAERLL, (S0 KZEEEEE O Hoh X R0 i 2 E
(PHILIPS PW2400) %\ Tt L7z, MEfR I3 e Tl
BRAGFOEEE RO TERIL, St miEst
HB L UOOHEAEITOVWTII=E « fth (1996) ITHRE &
nTun3,

DHTRER % Table 3 1T/RT. SIO, AR (wt%) 35
BESIASBORED 53~58wt.%, BRI EEN

i

56 wt.%, SIFIREEN 56~59wt.%, KEREEHIHK 54
wt. %, KRB LA 62wt.%, I 3 A 59~
64wt.%, FHBIETHEEGEL 54~58wt.%, REIEE
HIED 57T~58 wt.%, [EREIEFEIAGREN 51~57 wt.
% CTh 5. aREEEEGE FSEREEOEED
—EMTRE L, T RGO T A

W(Up) (@)
S 1.04
1 NRM ERERERR;
E(Down) 0 10(mT) 80
W(Up)
S| N (b)
1.0
E(Down) NRM 0 100(mT)
W(Up)
(e
1.09

N
E(Down) 0 500(°C)

Fig. 6. Zijderveld projections (left) and demagneti-
(right). Open circles indicate
Solid circles indicate horizontal

zation curves
vertical plane.
plane. Straight lines of Ziderveld projections
show regression lines obtained by the stable

components through demagnetization.
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Table 2. Paleomagnetic results of lavas from the western Eboshi volcano group.

Volcanic Sample latitude n mINC mDEC O ss
unit No. Iongwtude
Upper Eboshidake lavas |EB9 (36°2531 N, 138 1956 E)| 3 5295 -12.66 13.61
Narahara lavas NH1 (36° 2415 N, 138° 241 6"E) 3 70.45 0.94 9.97
Lower Eboshidake lavas |EB1 (36°24ba"N,133°2113”E) 3 54.27| -30.61 18.26
Gotomiki lavas GO3 [(36 2603'N, 138" 2002E)| 3] 4759 2556 7.18
Ofuiji lavas OF1 (36”2450 N, 138" 2132E)| 3| 6246 530 5.35
Omuro lavas OM1 (36° 23 42 N 138o 21 24 E) 3 -60.47 127.15 11.90
Kanahara lavas KH2 (36°2430 N, 133“2149 B)| 3| -4312] 11722 7.26
Kokuzo lava KZ2 (36° 24 58 N 138° 19’ 12 E) 3 -34.88 164.27 11.16
Iwayakan'non lavas W2 (36u 27 31 N 138 22 26 E) 3 59.97 15.86 9.75

n: number of samples, mINC: average of inclination, mDEC: average of declination, o

95: radius of 95% confidence circle of site mean

Upper Eboshidake

Kanahara

S
Fig. 7. Schmidt’s projection with 95% confidence
circles of lavas. Solid and open squares

indicate normal and reversed polarity, respec-

tively.

1+ THIZPUNRTNTLRILETH 5.

Fig. 8 @ SiOrK,0 X LT3 & A &kl

—H D

MLy RZEFER L, Gill (1978) @ Medium-K O B DK

H)EBICT ey hENG, KB, FHRIETEASED
95, BIEOIASAAEREAD G135 LI 2R
HIZET 1 IDIRE D A5 Low-K OfAfIC 7o b &
5. Ca0, Na,O Eld, I NTOEAEOMEAIFIZ—
MO Ly FEE L TWA. —J AL Os, MnO, P,0s
DEICOVWTRE—DEEBRNICBVWTHIE S XK
V., BETEASE AREESEOSAHE, &
BElEReE EERraE MRRE RS
T TiO,, FeO* BB P92 L WHA D H 5. KELR
HiE, T I FEEEOEAE, MgO ® TiO, D b L v

K% SiOy 102 L Wil sdd 4 5 &, 2 h A D Kils
FEE D b MgO R TiO, ITEL + L v KE{ES. Si0»-FeO
*/MgO M ETRELIRER, 73 Fina8 SREA
HIE D% 134T Miyashiro (1974) O H V7 TV ) &
2T, FRAFRBREEOEAEYLTA N s HV s T

H )V ERDEREAE VT, FhUAOKIEHEOS
ADIEFEAERY LT A MEROEHICT oy bEh
5. 158, Si0,-K,0 K idigo 2%, &5/ AL S
FRILEER O KL (57, Bl &7 S,
mEl) oma bSO EITV, T OfEkE 7 ey b
Lz, S50, EBEAKLO&R7—v (B, 1,45, "
27 —v) OELOMAEIF (Aramaki, 1963) 7R L
7.

7. & =

71 EFKEBE IS NS KILUIRE

K I 3 BERAE L BICE TR NI B
T5. BETKLERERT 2 KIIEHIIEERE2 5T
W ENS, TOKIIKIGSIETXKLELAD KL S
bloantkEEI o, SEKEEORK NKILIKE
SGUEEOHIRK &, KILIKEOEEY)IE A Fig. 9 1<
A KIKEVEHE SR K LPERE DR EA IS1 (Fig. 2)
D 2 JBHE, FEPERED IS2 @ 1 JgHED SEREL L 72, kN
JKBEL, 115~250 A » ¥ = DEFCEr L CEIEYIFE R O
R (R RS T 300 ELLEFHRIL 72, 9t L 7<%
KILUKg O ESRpis R 3 BER, AL, &L, R
BEISEY) SDBEOBANEA P 518D, TOEERLGE
WICHIT 5. BEBOMBUIEHIIL TH 505, EBlH
ORI X D EE LD bZ 0 ICHHIlE N TREE D &
5.
KO Ao N EE TEIESEOFER D
0.77£0.05Ma (&if§ « =5, #fad), Lo FESET
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The boundary lines in SiO, vs. K,O diagram are after Gill (1978).

FeO*:

97

total Fe as FeO. The rocks from Yunomaruyama and the eastern Eboshi volcano group are also shown on
the SiO, vs. K,O diagram. Also, compositional areas for the Asama volcano (the Kurofu, Hotokeiwa and

Maekake stages) are shown in the SiO, vs. K,O diagram after Aramaki (1963).

IW: Iwayakan'non, KZ:

Kokuzo, KH: Kanahara, OM: Omuro, OF: Ofuji, GO: Gotomiki, LEB: Lower Eboshidake, NH: Narahara,
UEB: Upper Eboshidake, YN: Yunomaru and EEB: Eastern Eboshi volcano group.
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tephra (right).

Columnar sections of the Iwashimizu gravel bed (left) and heavy mineral assemblage of the intercalated
The localities of IS1 and IS2 are shown in Fig. 2. Bi: biotite, Hb: hornblende, Opx:

orthopyroxene, Cpx: clinopyroxene and Opq: opaque minerals.
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Fig. 10. Summary of the volcanic activity of the western Eboshi volcano group. K-Ar ages are after * Kaneko et

al. (1989) and ** Takahashi and Miyake (in prep.).
Fission track age is after ***Suzuki ef al. (1998).
GO: Gotomiki,

Kent (1995).
Kanahara, OM: Omuro, OF: Ofuji,

Upper Eboshidake.

LEB: Lower Ebosh

idake, NH:

The geomagnetic polarity time scale is after Conde and
IW: Iwayakan'non, KZ: Kokuzo, KH:
Narahara and UEB:
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