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Whole-rock Chemical Composition of Scoria Layers of the Younger Stage Exposing at Taro-bo, Mt Fuji

— A Change in the Magma Plumbing System Occurred around Formation Period
of the Fuji-black Soil Layer (FB)

Takayuki KANEKO*, Atsushi YASUDA*, Taketo SHIMANO™ R
Mitsuhiro Yosamoro™ T

and Toshitsugu Fuin
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Mt Fuji had preferentially effused basaltic magma since its initiate of activity at about one hundred thousand years
ago. In the Younger stage (5,600 yrsBP~), however, it became to spout occasionally andesitic or dacitic materials to be
involved in air-fall deposits or pyroclastic flows, such as, Hoei scoria or Osawa pyroclastic flows. Andesitic magma is
solely found as melt-inclusions in phenocrystic minerals in the Older stage (100,000~ 10,000 yrsBP). This suggests that

some kind of changes might have occurred in the magma plumbing system of Mt Fuji. To investigate such possibility,

we measured whole-rock chemical compositions of the representative scoria layers of the Younger stage erupted in and

around the summit and Hoei craters, and interpreted the results based on our recent model of magma plumbing system of
Mt Fuji, consisting of the deep basaltic and the shallow andesitic chambers. The compositions of the scoria layers of the
younger stage showed high FeO*/MgO ratio with high and varied TiO2 and K20 contents, which are the same as the
general characteristics of Mt Fuji as pointed by previous studies. Detailed comparison with the scoria layers showed that

compositions of the Younger stage had slightly but systematically higher SiO2 content - occasionally basaltic andesite -

than those of the Older stage. These chemical differences can be explained by existence of more differentiated magma
having higher SiOz2 content in the shallow chambers in the Younger stage, compared to those in the Older stage, rather
than by increase of the mixing ratio of the similar differentiated magma of the Older stage. Mixing such a differentiated
magma with a basaltic magma newly raised from the deep chamber can generate basalts having slightly high SiO2

content as erupted in the Younger stage. Although cause of generating SiO2-rich magma in the Younger stage is unclear,

it might have occurred associated with the inactive period suggested by the Fuji-black soil layer lying between the two

stages. The shallow dacitic magma chamber assumed in the model of the Hoei eruption might be an extreme case where
the magma in the shallow chamber evolved to be highly SiO2-rich composition.
Key words: Fuji, magma plumbing system, andesite, magma chamber, melt-inclusion
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1. 130 & I(C

BN 10 JTAERNCTEB) & Bas L TRk, REIC
Vo TR # W L C &7z (R, 1968). L2rL
C BT o, INTHKIT S B W IEE O D 5
FKA T T (Tsuya, 1955), #IRA T 7 G-/l
1996) &, W, ZlEm~7 A4 %A NE EE%Ho%&
MEFEETLEIIZR>TVD, DL % SIOIIE
OB OFEAL, BIROERETH S ) D, HDH VI
BELilo= 7GR TS hOBED R ESOH L
EEFLLTWADTHA ) H? Bhind, wEDOFEK
MK A5 300 4E DL EAYRESE LT 5 F, 2000 4E DMK
H&ﬂ"‘¢4«/bW%]mm)mn$®ﬁH$k

WA B T BRI (GG IT, 2011) &
WA@Tmt%%ﬁéﬂé@ﬁﬁw&wfﬁitfz

. ROBERKANDOER EEZBREBYICETWE. 2
:f,%@#Okbféim0777ﬁﬁﬁuﬁwfﬁ
Mt & ATv, 10 JI4EICB X RXEE o cHiEOE Il
WED L) RPN D B EMERTH T EITEELE L
bb.

BHhilo~ 7 < fHGRICOVTIE, GEk L ) ZH O
FEHFT DT B A (Arculus et al., 1991; F1E - i1, 1991,
1997; G - i, 1991,2003; B - BEHE, 2007), HlLo

e (S, 2007; Kaneko et al., 2010) (2 X O & OBEEAH
HfShooH%. T4bb, B5hilo<w s <R,
FEHOLRAEEDO T~ 7~ ) LEBORIAEED /N~
B LY, EEWIEm Y S~ ORAEIZL - TE
LTwb EEZ LTV (Fig D).

BhLoFEXT7<ED I, ﬁﬁibﬁwzwmuﬁm
HY, BETTEE LTHER, An 5 ICE TRHEA 25
92 (HEIE, 2007). _wtmh,777u%mﬁﬁﬁ
A5 b Si0xE T & A EBIIES, FeO*/MgO, TiOs,
KOFEDPWINT 2. CoXHI1, TREDOEREGOE
I OILFHB I RO N0 L {1k, 2o
H~ 7<) TO T a v AZHET B (S, 2007).
MWEFAIZ D, BT O 20km DU AR HE FHI8 LS
oTHBY, ZOMNEIZY 7<) BT D RELED
B ST b (Lees and Ukawa, 1992; #2J11, 2007). F
72, BEIWTF 10~20km T, UIE L ISIEE W HED 4
T505, THEZORTIBN o~ I~ iERkE DL
D EHICHD» o TREITABIIBAETLIbDEEZ N
Tw5 (Lees and Ukawa, 1992; #8JII, 2007).

f )5, 3~1 FHERT L HEE Sh o H R o r v 5
VHABESC, FBICZILEE AV NEEAEENS S
EDRHBEN (ET - A, 2004), S OfFNTE I, KR
WCRIEE~ 7<) —~ 7 <35 LRI L ) Liks
HHLWVETATA NEELRDLZEDHL—DHEL,

B ISR -

FARTEE: - TR
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Fig. 1. Model of the magma plumbing system of Mt. Fuji

(partially modified from Kaneko et al. (2010)). The
magma plumbing system consists of relatively deep
(~20km) basaltic and shallow SiO,-rich (basalt~
andesite ~dacite) magma chambers (~4-6 km).See text
for “A;”, “As”, “P” and “B”.

WZEROFE~ 7B o XRE~Y I~ A LA - RE
,%ﬁ%k&%777ﬁitfwé&®%7w#jf
5TV 5 (Kaneko et al., 2010). Z O ZILAEIH L
ffﬂa@mui#89%uikmwt , M
WICKREM L 5. EHO~Y 7, Do
Af%&Lf*K5777®~%ﬁf§w IHUY R E
n, FhohmiriffEilETocbotEzohN
(Kaneko et al., 2010), CDFE ST 4-6km EHEIES LTV
% (Fujii et al., 2013). &EH~ 7 ~@ Y TIE, KETT,
h T A, WA, WL, An BUICZ L WRHEA S
L, LTI - T, v /I EREN S LI
ANE, BEAICSIONTE DRI E 2T 5. i~ s
T IE AN NEEMORD SHEEDRIEEND Z L p
Sefinio~ 7~ Y (crypto-magma chambers)” & & I
SN Twb (Kaneko et al., 2010).

Kk, SiONZE LMW % 1E 9 B FEET D L9
27 o 72 R BT RS, IHTEKI ) 5 E AR KD
R (LUF Tl <llTE—F & K@i L503) ©
A L7 I A AR B o e bR s A
SWC, v YHBRNTOZAL L 2 HYE T
5. ZO7®, BLIEFRP IS S @ KA
ENFEN D BT ST A3 7 g % AR A BB
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THEELL, Kaneko ef al., (2010) @ X 1) BB O H 4
E DAL DO 2 T o 72, £ TRINENHED
FEFERIZOWT, Bhilo~ 7~ i Re 7 @
2007; Kaneko et al., 2010) (ZHIL CED X ) 12T &
DO RIT> 72 REBEFICIE, BHREEHERO
“IUTH—F 7k K IO B 0L e Eh
TBY (Miyaji et al ,1992; 142 - K'F, 2003), bt
TR LIS Z OfE 2 S L 72~ 7~ O E
BZALE MDD E IR IERIFE 2%,

2. BLILOESE LEEYDERFHFE

2-1 BETLOEHE

whilg, -5 77— r—tkTL—b—T 1
VE VT L — N OZERE BT E 9 TS E i
KOBEKILTH S, 2 TERBAATYEKFEES
L= b7 4 ) EVifET L — FATEILAAL
E) M & 7 > TV B (Fig. 2a). SO XD HlF
BREEICHR L TR LIFA O~ 7 <R @ i
FPEL TS (B, 20000 L3EZHLNTWD
B, Je/ M (Yoshimoto er al., 2010), /IMEHE (G
2, 1968, 1971) OHWEZIIFEE LA &L L, 10
JHAERNIEEI 2 BG L 72 L F 2 5T 5 (HTH, 1964).
BT 2 DDEL ZIKIXGHH 5 (Fig. 32). #FE
(1968, 1971) &, WK ZMEL T 2 &G E THRE T HE
HizonT, HEtKLEREEH A TZEO LA
WALET 288 BN X S L, SoREATIZILA
BEEIC LD, 20,000 FRTE T S N7z LHEE SN TWw
% (ILJC - i1, 2005). FHEL KL, KEOBEETIE
Hi L2208 (“Older ejecta”, 17,000 4EFiT~8,000 4EHI) &
FNLEO R (“Middle ejecta”, 5,600 4F1ii ~3,700 4F
Hi), A (“Younger ejecta”, 3,500 4EHI~) (A5 ST
% (R, 1968, 1971; 1LJG - i, 2005). —7J5, WH
(1964) X, WD K IKBREIZESHWT, E+HELE
(FB) & MHEN 2 (BN 2 7R3 L 2 5512, dii e
BN Lz, B LR Lo HEREIREHIZ 10,000 45
~5,600 fERT & HfEE (ILIT - i, 2005) EhCBYH, i
WFHEEE (1968, 1971) O#rE T KILTEE] & il o I o {5 $)
Fr v 7LIFIF—HLTWwD (LT - i, 2005). 20k
9 7 TE BV & R 3 LR N I o Ao T
59, Bhilo~r R0z e b HRICHGRT 5
EEZLND T END, KiTid, WH (1964) O -
DK IRE Z D 5 .
BRI, UTE—F A KRB 25 O
Hiid, T X VIEIZ RIL RIFBET A9 78 (5,500~
5,6004EHT) 58 F 5. 3,000~2,000 FERTHTEIZIE, “ll
TE—EANKIE G 5 5 BBEOK & VDS

CEMT AHEIA ) TRROELEHIK 43

(a)

Fig. 2. (a) Location of Mt. Fuji (open triangle) and deep
seismic plains of subducting PHS (Philippine Sea
plate) and PAC (Pacific plate) plates beneath central
Japan (modified from Nakajima and Hasegawa (2000)).
Solid triangles show distribution of major active
volcanoes. (b) Location of Taro-bo. (c) Columnar
section of air-fall scoria exposed at Toro-bo and samples
used for the chemical analysis. Gray: air-fall scoria and
pyroclastic flow deposits, white: soil or secondary
deposits, black: lava flow and hatched: Gotemba debris
avalanche. Names of geological units attached are
based on Uesugi and Ohshita (2003), Miyaji (1988)
and Machida (1964). (d) Taro-bo outcrop, viewed from
east, taken in 2004).

A L7z (erdh, 1988). 3,100 4FHT & S 415 KwP (AR
DTSR AAT, SR 1 AT 7 E—E ST
WL 2ODETFATY T (S-10 & S-11) 2 L7z (5
Hb, 1988; 11T - M, 2005). T, WA THE
AT A S W L7z (B4, 1988; 1L - i, 2005).
FPIRA 2 ) TIXT AR ORI & R, w71
P4 PEOBETEA 2D Gidk - /b, 1996). Zitk
T2 % 3,200 4F, 3,000 4, 2,900 4F, 2,500 4EHijO 4 1],
INTH T OBEEMRLAIZ L) <RI LS s
KA (SYP 1, SYP 2, SYP 3, SYP 4) #3584k L, v
EALVT - 72 (Yamamoto er al., 2005; 117G - fl2, 2007).
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3 (assuming volume of Fuji volcano to be 500km?3) 248
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Fig. 3. (a) Stage of activities defined by Tsuya (1968) and Machida (1964). O: Older ejecta, R: repose period, M: Middle
ejecta and Y: Younger ejecta of Shin-Fuji (Tsuya, 1968). (b) Change of eruption rate through the history of development of
Mt Fuji. Eruption volume of the Younger stage (5,600 yrsBP-present) is estimated to be 9.3km® (DRE-dense rock
equivalent) based on the data given by Miyaji (2007), which offers averaged eruption rate to be 1.7 km® (DRE)/1,000 yrs
for the same stage. Eruption volume of the Older stage is calculated to be 347 km® (DRE), subtracting that of the Younger
stage from the total eruption volume of Mt Fuji (356 km3), where the DRE value was converted from the volume of Mt Fuji
(500 km*-Koyaguchi (1997)) assuming the mean density of the edifice (1.78 g/cm®-Abe and Kumagai (1956)) and density
of lava (2.5 g/em®). Averaged eruption rate of the Older stage is inferred to be 3.9 km® (DRE)/1,000 yrs (eruption volume
during the period of FB was neglected). Here, the volume of Mt Fuji (500 km®) may include the basement volcanoes, of
which volume is estimated to be occupying 55 % of the whole volume. In the case where the volume of the basements and
the Younger stage is subtracted, the averaged eruption rate of the Older stage is calculated to be 1.7 km® (DRE)/1,000 yrs.
Miyaji (2007) estimates the eruption rate of the main stage of FB to be 0.1 km® (DRE)/1,000 yrs.

SYP11ES-10 LR UEHEIZH ), —HOBENK TR S
JelHEEE N T A (IUIT - i, 2005). F72, SYP2 I
F—HMICRINEEORE AR BNEENTWD (fhik).
2,900 SEHIZ IS A FHE O — 05 B L A A E 7 72
Nsgsd L (FHl - A, 2004), &0 EALICHREO LTHX
I Cdy 25 2 2. 31) 7 (2,200 4E1T) 23HERE L
7o (e, 1988; 1UIG - i, 2005). HREE 2 A 7
IR ICE S £C, MR ~FERHA & LR % ol
WEEOMKILDTEE L, 05/ ~KHZR 77
TREETAEM L7 (EH, 1988). ZOH TR X
Wb O, THIE 864-866 4 IZALTEILIHE TlE & 72 B K
T, OB, BREINHE2? S EKr FiEassmil L7z (5
Hi, 1988). THIE 1707 4121, BHILOHRBEOE A TH
BFEKREKDHEL, 7)) =— X, SFA - A3
)T HNEIIZE T 725 EN7z (Tsuya, 1955).

2-2 HEEYOEAZIEFHE ChE TOHR

B Lo mWIcIE, MREEmE LT, T U,
T, REREL, RHEA, BEIEARON, 71y
JEMMAEEE LT, “h TR, T AR
G, <h v T R+ SRR Lo X
REWKEL LD L. EE LTI FeO*/MgO D

KEW (>1.6) ML L X REOWEEZ R L, WiHRE
TEEARIIES D EARE K 2OBBKINI AR TE
W R S (BEFE, 2007).

IHEI R A U TR &, Zr/Y, Rb/Y SE0METCH
M OFENHEDSNT, HELRY I~ (10 TE~
3,000 i) EHE R~ 7~ (18,000 FHiTLARE) A%
T&2 LN, MBFONFMEOENLFE L o7z~
YN VOEFHBEOENIH L EEFEZLNTWD (B
- A, 1991, 1997; &G - i, 1991,2003; B2 - &1,
2007). —77, %M - b 2004) &, T XD LEITCE
ML OE DL SRR &~ 7 < RA DR L
f%%ﬁ%é%é:&%%%bt.it;%mwmamm
13, REERH (Fig. 2b) TOHHENC LY, dEL~#E 1
DDA T1) T JEh & Hife g (BRI L 72 30RO AT 7
5, SiO, OIS U T K0 2383 5 (H 5w ik
MgO DN IZIE U T TiO 2N+ %) bL ¥ FAHS, A
T T4 RN, B R B IZO TR 4 B 1A
ML, IhE~ 7 <oEKE LB ik
LA TR T A LSO TEI L 7.

Gk (7 - B, 1999; Yoshimoto er al., 2004; T, 2007)
R E B (e - 12, 1999), AR5 2 (Suzuki and Fujii, 2010)
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RS NAEKIZOWTIE, BAIERR A =X
LNEICHT A LWIIEDS 2 ST b, Bl 2 IXFE A
P —FEICHRIC SiO)=AS T0wt% FRED 7 14 A4 MR
D) —ORAIZ OV, RIS L REED T
A4 M T7BY)OTIKIS, EBEH»O FA LIRS
RTRDERL, FOBRTTATA M /< DRBT S
LWL THERDPIEED, HTTA A FORET
SRESNAZRESEL, KEOAT) Thh~&
EolbTHETAFHENTNS (B, 2007) (DUF
TR CDY A T % “FRUMEA E5LT). INH O
H @ 87Se/2°Sr 14 0.703394~0.703504 & 4xff & LTI
S FEPHZ L &I OB E 5 Z &2 5
—HMO W TH D EHEESN TS Gk - i, 2004;
Watanabe et al., 2006). 7%, #EH (2007), Kaneko et al.
(2010) ZEIC & B~ 7~ R D E TV DV TEHEIR L
7280 ThD.

3. AP0 EMTE

T, EHUEFFIEICH 2 KERYICBWTC, 3
HIZA 20 7 ke O M BRI % 47 5 72 (Fig. 2b). KHE
YiogE—BHIGOMIZESH 10m O/NESDBDHY, 20
BEECHMO A 2) TREAFFER L T2 (Fig. 2d). 208
PO EERT A2 ) TEEEL I L, 20K
LEEABAME SNTwD (B - KT, 2003). =2
21, e BT AR A D) TR 5 PO 10,000 4
W OZBEE O™, “ITHE—E AKX IR B 2> 5
L7zBET A3 7AS, a8 % 72 HER 45 % ko
DOHERE L T\ B (Fig. 2¢). % B, REEIZOWTIEE
Hb (1988), Miyaji (1992), 4% - KN (2003), LT - 1
QRO ICEDFLVERELIZ SN TS,

ST L 72308 9 B FTA2020-FTA2140 (EI6 M o
7vBE (Fig.2d M) 7225, FTA2150-FTA2180 gl
BRE HERIUL 72, SRR A AT 5 72 2004 4F 241, 8
H T EAMEAE ST W/z7z, R RAIDETF AT 7
JEEITERIUT & o 72 (2013 SEBIAE, SEREO T 7 5
TERAEDOIRIZE ) BEBIZIE L) WL 2o T
). 723, FTA2140 (XKW (S15)) OREERTH Y,
FARKA DY) TILBEAF ORI EEIOFEL (F198) # FIH L 72
PCIBD7z0, KIS OFEHIIM 2 DU 5, 16
A L2 (R Ak o0 b3 0 & W L 72 KRR Wi SYP 2 g
(Yamamoto et al., 2005) OREEHR, “B+L7 7Y F¥ ¥y
=G BHOR EHEICH S S24-1 AT TRE (1
1% - KT, 2003), FANKIIAOBEE St L 72/ NRAHE
i (Asg) (EE, 1968; BiH - /MK, 2007) D53 %11 -
7. RWIFE THH % AT o 72 & 3B O FEMIIL Appendix (2
LENTWD.

BHCBELC, CTOGNHATY) 7 % BEREE L
Tofh, FEEBS E PN THRE LINE O A% 50k & L7z,
WO A T) TR OFIIERNICEE GO TR
EEDLNDLWRTHHAE L TELDBFHETHD, N
HIEHEETH D, FHEFOBERICBWTHNIICEE L7
TBILFED BN h o 7z,

EEALFALE O AT, TR HEWIZEHT O PAN-
alytical PW-2400 H#0U X fAr T 2 Fvy, 511 47 A
Y= PRI X AT o720 BB o, 50 i ko,
RFEIZ DWW TS, Kaneko et al. (2005) IZFLR 2TV 5.

4. ¥ R

SROFHM A T 7O GHHRER % Table 1 12”7,
IS DOGHEIL, K0, TiOmANEHED KII—HE K
BR RS — L ERNEVEIES &R E L, B
FeO*/MgO #7/R3. ZO LI RmlE, INFTHRFES N
T E LI o F# (FIF, 2007) LFEETH 5.

4-1 HEEFHROAUTEOLELEEROESE

B OB ORE LD FEL CMb -0, Hillo
WHY & DILE A T- 72, HoBmHEmE LT, “Ex
752 K& v =4 2 (Fig. 2b) 7 SFRILL 72 3~1 H 4
AEdEESNL B EOBRTAIY TE (&1 - i,
2004; Kaneko et al., 2010) % w7z 2t o HYIL
KERYE O A 2 ) 7 Rk, “IITE—F &K 525
O EEZ oND. T2, G - HEIEHE T
LTV D720, SR L BRI TR
FRICHIZ 5%, Fig. 4 12 Si0O, & T DM FERK 5 D%
LI %, Fig. S 120 5 FAMBNK E TO SiO,D I
FINELZRT .

TR L O 2 2 7 REOLFHEIZIE N Oh
DA W DTED 5D (Fig. 4). D 1 2%, SiO,
HOEWTH DL, HWATY TEO SO =L, 50.7
Wt%~52.7wt% (100% F&HEME. Fig. 2c O RO A fi
), EEIRE 483 wt%~51.9wt% DOFEPHIZH V) | Hil
DFFWERE LT 15wt% R BoTwd, S50
WG A & T SRR O M OME R (22 H - i, 2008)
LA THFEBEOGEI DD Y, FiloizL A LETosy
M, FEEREHOTHME (Fig. 5 TO “€7) X1 Sio,
EDMC Ty bshTws, Hill, #iilicenen
SERE SR I (BE S 25 3~4% DUT) AR L
ZNB % Fig. 4 IZIKBOITHATRLZZA, FHEEHO
DR & T RE R ETR SN2, 2O Eh
5, TZICHOLNLHEDE IR METIE R, ¥ 7
THBEOENE KL TWE EEZ SN D, Fig 4 &
Fig. 5121, KEEHOFEHIIN 2, [H BRI [ 0 Mk
O L 222 IS B E b DR T B RIRUKRE
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Fig. 4. Variation diagrams of whole rock major oxides. Hatched area labeled “NW foot” indicates the compositional range
of the scoria layers of the Younger Stage erupted at the northwestern foot of the volcano. Solid squires with a vertical
dash show andesitic samples of the same age distributing outside of Taro-bo (see Table 1). Aphyric scoria: total

phenocryst content <3-4vol%.

it SYP 2 BOARE AR, “BL/I7 Fd¥y=F v &
HHOR FAAHSEICH 5 S-24-1 A2 TR, FEAKIOD
FHRA S L7/ NRIES (Asg) TR L7: (W
PR 2 L 72 R V). SRS IE ALK
T, KERHOFIAA 3 1) 7 L [H LD 502D M L
YROERIZTO Y FERA.
SiOaZxtd B HICHE DM L% WA &, Witk L
FIE—HEO Ly F2 R LTWwE LI R
7%, Ti02-K0, Ti0,-MgO DR ALK F Tl R 72
EWDFEOLNL. bbb, Ti0K,0 T, i, #r

Wixenzhylo sy P& L, #iidiE L K0

128 L C TiOmAME L e o T b . TiOp-MgO TdH, Tl
L4 OFEIIC 7Oy b &N, L Mgo #EIZX LT
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b, FELCRS LU SioE (<51 wt% f3) (2xk L, #
HOHDPET TIO,mMPMEL o Twb. 72721, Hio
WD 7 6 HPIELZ T T TIOAMER R A 0 (22 - fil,
2008), HHIEMEHAE W TIO, THMMN TS NE L vw) &
& TlE R,

W2, SiO i DRI ZE
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Composition of whole rock samples and melt-inclusion of the Younger stage of Fuji. FTT: Futatsutsuka

scoria, Yu-2: Yufune-daini scoria, Zu: Zunasawa scoria and Yu-1: Yufune-daiichi scoria.

Sample name SiO; TiO, ALO; FeO* MnO MgO CaO NaO KO P05 Total SiO2(100% Norm)
Whole rock samles
"F198 (S-25, Ho) 51.5 1.3 171 108 0.2 52 97 26 07 03 995 51.7
FTA2020 (S-24-4, FTT) 51.0 1.0 18.3 9.7 0.2 6.4 10.3 25 0.5 02 999 51.0
FTA2030 (S-24-3-4) 50.4 1.3 18.0 10.4 0.2 5.6 9.8 25 0.6 03 991 50.9
FTA2040 (S-24-3-3) 50.9 1.1 18.5 10.1 0.2 56 9.8 26 0.6 02 995 51.1
FTA2050 (S-24-3-2) 51.0 1.0 17.9 9.5 0.2 6.3 10.6 26 0.5 02 997 51.1
FTA2060 (S-24-3-1) 51.6 1.0 18.6 9.4 0.2 57 10.0 26 0.5 02 997 51.7
FTA2070 (S-22, Yu-2) 51.3 1.2 17.8 10.1 0.2 55 9.8 26 0.6 02 994 51.6
FTA2080 (S-21) 51.4 1.3 17.5 10.4 0.2 5.4 9.7 26 0.7 02 993 51.7
FTA2090 (S-19) 51.6 1.3 17.3 10.3 0.2 56 9.6 26 0.7 03 993 52.0
FTA2100 (S-18) 51.9 1.2 17.5 10.0 0.2 57 9.8 27 0.6 02 9938 52.0
FTA2110 (S-17-2) 50.9 1.4 171 10.7 0.2 56 9.2 26 0.7 03 988 51.5
FTA2120 (S-16-2) 52.3 1.4 16.8 10.5 0.2 5.1 9.1 2.8 0.9 03 993 52.7
FTA2130 (S-16-1) 51.9 1.4 17.0 10.7 0.2 53 9.3 27 0.8 03 994 52.2
FTA2140 (S-15') 52.2 1.2 17.9 10.0 0.2 5.0 9.5 2.9 0.7 02 999 52.3
FTA2150 (S-13, Zu) 52.2 1.1 17.7 10.0 0.2 55 10.1 26 0.6 0.2 100.1 52.2
FTA2160 (S-12) 52.4 1.1 19.3 8.8 0.2 4.1 10.2 2.8 0.6 02 997 52.5
FTA2170 (S-11, Yu-1) 50.5 1.0 18.9 9.9 0.2 56 10.7 2.3 0.4 02 997 50.7
FTA2180 (S-10,Yu-1) 51.8 1.1 17.8 10.0 0.2 56 9.9 26 0.5 02 997 52.0
2F728/PF2 "SYP 2" 53.6 1.0 18.3 9.4 0.2 4.2 9.3 3.0 0.6 02 9938 53.7
3 FGS-24-1 (S-24-1) 53.1 1.2 17.7 9.7 0.2 4.1 8.9 238 0.7 02 986 53.9
9 HT551 "Asg" 53.2 1.2 17.5 9.5 0.2 5.0 9.2 29 0.8 02 995 53.4
Melt-inclusion
9 ZNS-9.glass MI-2-3 61.3 0.6 13.2 7.3 0.2 2.6 57 2.9 1.0 0.1 95.2 64.4

1) Hoei scoria (IV): 250m W of Dainichi-do, 2 Osawa pyroclastic flow (SYP 2): Osawa, 3)S-24-1 scoria: upper part of Fuji Ground

Canyon, 4 Kotengu lava flow (Asg): North of Hiratsuka cone,
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Fig. 5. SiO;values of scoria layers in ascending strati-
graphic order and those of melt-inclusion of the Older
stage, adopted from Kaneko et al. (2010). The numbers
on the vertical axis indicate sample name. Solid squires
with a vertical dash show andesitic samples of the
same age distributing outside of Taro-bo (see Table 1).
Aphyric scoria: total phenocryst content < 3-4vol%.
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Fig. 6.
ing compositional difference between products of the
Older and Younger stages based on the magma plumb-

Schematic TiO,-SiO, variation diagram illustrat-

ing system proposed by Fujii (2007) and Kaneko et al.
(2010). See text for “A;”, “Ay”, “P”, “B”, “M;” and
“M,.
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Appendix T ZEIT> EHBORR

3T L7230 5 OB ORI, BAZ - KT (2003),
B (1988), HTH (1964) FETHWH L TW D HER
R0, 2 2°C, WEE LRI &IPSR I R o
MAAES (BRI S AL 2 D3 L b
BN L TRz, S8 L & R T o i
BEARIRKNC R LR & 33 L), 2B, &k
D 3 FEHI KRN OTIHIZHET 5. KO KRB O
M E A% & B — MR (ol: olivine, cpx: clinopyroxene,
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pl: plagioclase, mt: magnetite, gm: groundmass, trace

<0.1vol%) Z/RT. E— FRKOMEIZY > Tk, B

DRF (10~20mm) & fFV & EUE 1000 A A >~ OFHE

ATV, RSN BRI & BT 100 % IS FRET

B/

[FTA2020 (S-24-4, FTT) |- FRECHL S AL A BE 1T X
D#230em T, BEHIE S 70em D Z v IHEAT))
TREROPM L DL, BOELZREnATY
7T, KA 10mm §iES L. BESELTH YTV
A, BHEA, WA SO IRET, SHEAOMBEN
%% < &, (olivine basalt [ol: 3.4 %, pl: 30.3 %, mt: 1.5
%, gm: 64.9%])

[FTA2030 (S-24-3-4) | $REUHL IS ACIIAEE B & D £
280cm F. HFIE v B2 ) TROTMIZH S 4
DT 7 I EOW, K IEMVOESH 10em DAT) T
JE L DERICL 72, BCEU LB 7T, M
i 2~Bmm BERL V. BHREELTH YT U0
VEOBEFHEA, FEAZEOXRAET, 7 AHD
A DD, (cpx-olivine basalt [ol: 4.2 %, cpx: 0.4 %, pl:
15.2%, gm: 80.3 %])

[FTA2040 (S-24-3-3) | $RHUH S ALEAEE [T X Dy
290ecm F. @I v BAI Y TEOTMIZH S 4
BOT7IBON, Erb2BHOREEH Tem O A
) TREEDERIM L. BB Aa) 7
T, R 2~13mm BESL W, BEBE LT YT
VH, #HREA, WA S DXRAT, T AEOA
3% b . (olivine basalt [ol: 1.9 %, pl: 16.0 %, mt: 0.6 %,
gm: 81.5 %))

[FTA2050 (S-24-3-2) |- RO UGS EE BT & D £
300cm T, ABHEZ BRI ) TEOTMIZH S 4
BOT7IBON, Lo 3BHOESH 15cm DA
Y TR LA RL 2. R LB
3 7T, AR 10mm BRI S, BEEE LTH v
T VH, #HEA, BHEEOIRAET, 77 AHD
FH:A% b D, (olivine basalt [ol: 3.0 %, pl: 17.0 %, mt: 0.3
%, gm: 79.7 %])

[FTA2060 (S-24-3-1) |: BRECHL ISR ARE R & D 9
320cm F. HFE Sy B A2 TREOTMICH S 4
DT 7 I BOW, K FMOESH 10cm DAI) T
LMLz, BCH L B0 A3) 7T, ki
BT 7~8mm BENF L. e LThH Y I U ha, #
EA*&OGZRET, I AHOAEEZ LD, (olivine
basalt [ol: 1.8%, pl: 10.1 %,.gm: 88.1%])

[FTA2070 (S-22, Yu-2) |: $REUH SO AL AEE BT & 0
#360cm F. BEHIE S 60cm OEMMFE 2 A3 ) T
BORMASTINL7:. B{aLEEB0Aa) 7T

T, BRI 14~15mm BESL . BRELTH YT
VH, YrOBEFHER, #RA, BELEEOERE
T, HWITAGEDOFHMEE LD, (cpx-bg. olivine basalt [ol:
1.5%, cpx: trace, pl: 11.6 %, mt: 0.4 %, gm: 86.5 %])

[FTA2080 (S-21) ]: $RHCGH IEALHIABE FI & 1 #5390
em . BEHIGHRE 2 A2 ) 7TEOETOE S $cm
MIHEOAT) TREPOIRM L7z, R LRA0
23 7T, FET 12~ 13 mm FREAL . B E L
THYI 74, FIEAZEOXRAT, 79 AHOH
3% b D, (olivine basalt [ol: 3.8 %, pl: 21.0%, gm: 75.2
%])

[FTA2090 (S-19) |: $RECH S ACEIZREE BT & D 9 400
em F. #UBHE FTA2080 O TR0 VAT ) THE2 L
B L7z, BEC@LBaoxa) 7T, fEE
T~8mm FEHFL . BEEE LTy T Ua, #EA
EHEOGIRAET, T AEOHET LD, (olivine basalt
[ol: 3.4%, pl: 13.1%, gm: 83.5%])

[FTA2100 (S-18) |- HREUHL s i3 LM A EE 1 X 0 #9 420
cm F. SUFHIE 249 50cm OIE W23 7EOH AL
SRR 7z, PREICEELZROGHOATY 7T,
RAEIL 15~20mm FEA L . B E LChEOA
YT VA, HEA, fHEA, PEOBSEE SR
RAET, FIEAOMIEN %% { &, (olivine-bg. cpx
basalt [ol: trace, cpx: 1.5 %, pl: 12.4 %, mt: trace, gm: 86.1
%])

[FTA2110 (S-17-2) |- $REUHb S A0 73 B & 0 %
480cm F. #FHE FTA2100 O FAZOE 4 8cm D A
AV TREEIVFEL., BE<IEaLEBoxa) T
T, R 10mm B AL, BSHE LT YT v
F, #HEA, WEkir S ERET, T AHORE
% 4D, (olivine basalt [ol: 5.3%, pl: 12.0%, mt: 0.4 %,
gm: 82.3 %))

[FTA2120 (S-16-2) |- $RICH S bl 40 BE B & 1 £
500cm . #EHE FTA2110 O FZOE S 10em @
2 T7RELDEL7Zz, B LR
7T, MR 1Smm BIEAS . BEEELTH YT
H, #lEAZELZRAT, T2 EoAFEZ L.
(olivine basalt [ol: 1.4 %, pl: 18.0 %, gm: 80.6 %)])

[FTA2130 (S-16-1) |: RIS b4 BE B X ) 4
520cm . T FTA2120 O THOE S 10em @
23 TREIDERL:. BECREELZBEBORT)
7 C, RARIE 15~ 18mm AL V. B & LTh v
T U0, #HER, BELA EOXRAET, T AED
FH:% b D, (olivine basalt [ol: 2.1 %, pl: 9.8 %, mt:
0.7 %, gm: 87.5 %])

[FTA2140 (S-15") |:  $RECH SUEAGIIAREE BT & ) £ 550
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em . BB 72 72 AR B O KT O AR A R
O E LCHRILL 72, 38 Lz Bo R a
) 7T, B 100mm @SS, B E L TR
DN YT UA, REAEEOIRAT, I AEOA
FHE LD, BEFEEIT 5% &R\ (olivine-bg.
basalt [ol: trace, pl: 5.3 %, gm: 94.7 %])

[FTA2150 (S-13, Zu) |: $REUHD ST X R M4 BE 10T & 1) #Y
640cm T. WRA T ) 7 ORMA SR L 2. HF
ML ZREO A3 7. R 15~20mm £
ERZW, BLELThH I U, BEA, Wikt
GUERE FEAOMBSE %% &, (olivine
basalt [ol: 0.4 %, pl: 1.7 %, mt: 0.1 %, gm: 97.8 %])

[FTA2160 (S-12) 1: $RHUH SR HIAEE B1E & D ) 740
em F. AEHIIRA Y 7R XD 10em FHIZH D
RRF L VoA a) TREDRIN L. $
RIS LB 23 7°C, il 8~9mm ##
AL\, BERE LT YT U, SHEA, ek E
GUOLIRAET, HIAEOHEE S D, (olivine basalt
[ol: 0.9%, pl: 11.5%, mt: 0.6 %, gm: 87.0%])

[FTA2170 (S-11, Yu-1) |: $RECGH SOE R ABE BT & D
#1790em F. AEHIH T TIFERA (KwP) 2 FAET S
BOBELIZHLHIEEH 30cm DAY TR (Yu-1 DL
PR LD L 72, 5L Raoxa) 7T
WAL 14~16mm BEDXSL V. B E LThEDH
YIUA, FIREATEUXRAET, PIRAEOAKY
O, BEEEIL 3% FEE L A%\ (olivine-bg. basalt
[ol: trace, pl: 3.2 %, gm: 96.8 %])

[FTA2180 (S-10, Yu-1) |: $RIUH S X R A5 BE BT & 0
#840em T, BEHI N U TFEA (KwP) 2 HRET S
JBOETIZHBATY TR (Yu-1 DFFE) L0 HR
L7z, LB xa) 7C, kg 15~20

B WBEFHR N - EHARTEL - I

mm FREAL . B E LTh T U, SEOER
WA, FHRAZEOERET, ¥IAROREE bO.
(cpx-bg. olivine basalt [ol: 0.6 %, cpx: trace, pl: 9.4 %, gm:
90.0 %])

[F198 (S-25, Ho) |: FE/AK AT ) 7. FRIGLSIZAHED

KEFH DO BEIEIZHES 5 b D

[F728/PF2 (SYP 2) |: & -LIIVEMIFIAIIC & 5 KIROFE S
1,350 m i e DAVEE 1) BRI L 72 KIUKHGE SYP 2 J&
(Yamamoto et al., 2005) OARE EH. B AH T,
FIF R 5E L T b, SR BRI ICR 2 5058
TCIEMALTUs S RO LOND. B LT v
I vh, YEOHEFHER, FHEAYEOIRAEERN
BT, HITAEOHIEE LD, (epx-bg. olivine andesite
[ol: 0.1%, cpx: trace, pl: 11.2 %, gm: 88.7 %])

[FGS-24-1 (S-24-1)]: “BL7 IV F¥y=F 2" O
Ui DRER 1,400m 12 5 BIHO K LAAHTICH 5
S-24-1 23 7k (A2 - KT, 2003) A SHALL 72,
BALZBBO A3 7C, R 10~20mm 2
JEDS WV, HRELTH YT UH, BEAEELER
EELWET, I AEORME S D, (olivine andesite
[ol: 0.3%, pl: 20.6 %, gm: 79.1%])

[HT551 (Asg) |: &L HAHE 2 %P5 & b Jedb®
A~ 1LS5km, B 1,300 m AU IS B B /N R A S (FE
&=, 1968) (FRIUE : HREALE). BIKOBEREST
B 1~2mm OMKNFELATERSHYLD, BEHE L
Throoha, fER, YEOBS Y GLEREE
1. (olivine andesite [ol: 1.2 %, pl: 23.2 %, mt: trace,
gm: 75.5%])



