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Abstract

Stratigraphy and petrographical characteristics of the borehole core from the Hiromi observation well
located at the western foot of the Fuji volcano were described. The total depth of the boring reached 210m
from the surface. Borehole core samples consist of 9 basaltic lava flows (layers A, B1, B2, C, D, F, G, H, M)
and 11 clastic sediments (layver A0, E, Hto J, L, N to R).

On the basis of geological, petrographical and petrochemical characteristics, layers E to R (568~210m in
depth) are regarded as the deposits formed at the stage of the Older Fuji volcano. Layers C and D (46~53m
in depth) are identified as the oldest lava layers of the Older stage lava flow of the Younger Fuji volcano and
layers A and B (11~46m in depth) are middle to younger lava layers of the Older stage lava flow. Layer A0
(0~11m in depth) is consist with the Osawa and Kamiide alluvial-fan deposits.
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According to the sedimentological and petrochemical characteristics, it is possible that layers L, N, and O
originated from debris avalanche deposits. We found a concentrated zone of volcanic glass in the thin
weathered tephra layer in the upper sections of layer N (114 m in depth), which it is possible to correlate with
the AT ash at 23 ka. Therefore, layer L is considered to correlate with the ejecta of the later stage of the Older
Fuji volcano. The sedimentological characteristics indicate that other clastic deposits originated from debris

flow or slush flow deposits.

Key words : Fuji volcano, Borehole core, Lava flows, Debris avalanche deposit, Whole-rock chemistry
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Fig. 1 Locality map of the borehole and surveyed sites. Topographic map: “Fujisan” scale 1:
50,000 by the Geographical Survey Institute.
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Fig. 2 Columnar sections at the borehole and surveyed sites
Site C * : Modified after Inoue and Tajima (2000).
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Fig. 3 Columnar sections of the borehole core.
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(a) 10~15m, (b) 25~30m, (c) 50~55m, (d) 80~85m.
Photo 1 Photos of the borehole core.

(a) 10~15m, (b) 25~30m, (c) 50~55m, (d) 80~85m.
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Photo 1 Photos of the borehole core.
(€) 85~90m, (f) 95~100m, (8) 110~115m, (h) 115~120m.
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Photo 1 Photos of the borehole core.
(i) 150~155m, (i) 160~165m, (k) 83.7~84.0m, 114.0~114.4m.
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b EERIZO0, RETRANENIS%E2.6%T
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Fig. 6 Grain size frequency of the clastic deposits
(layers L, O and R).
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FOVEX2cm ZEWHBEERL, NESTETZ->
Jzo KIUA 7 ADQKFEHFRB L IR ICEE NS 2
Lnd, TRSORBIZOWTKILYT T ADESHEE%
T, 7 UTEAB KUK ORI MR & BBk TR o,
ZHZKIUY 7 ADEREG R CEEYF OB L %
DKUHZ ADEBEERERD:,

ZOHE NBORLEB»S54cmE T (FE
114.10~114.14 m) DKIUH 7 A DEFHEIZ 35 % T,
4~8cm ¥ T (EEE114.14~114.18m) TR A%LTT
BHolz,Fl, TRNODKIUGT T ADREZ ST NT 4 —
NEOFEEZR LT (BRE2), NBTHERSh KUY
7 ADEIE R BELCEEIT R EEE (RIMS-86)
THIE L, Z0FE, KA 7 ADBEIrHEIT KR LT »
5 2 cm ¥ TH¥EE 1.503(range=1.499~1.506), 2~4
cm ¥ T 1.503 (range=1.498~1.507), 4~6cm
¥ THTH 1.502 (range=1.497~1.508) TEEE Lt
B, wIhbR—OXILKICHEKT 2 L HEZ 505,
KILAH o 2 DERRETEr ST 2L, 20T 77

BE?2 XU A0BTEMESE (N BRLED)
@NTN 3 —NEIT 5 R, b)Y ZEY T A
DEE

Photo 2 SEM photos of the volcanic glass (in the
uppermost section of layer N)
(a)bubble wall type glass, (b)close-up view
of Y shape glass.

3 2.3 FEFOEER T KUK (BTH-#H3E, 1976) Wi
L4 ZATREMEDSE V. 7272 L, N B KIS T X DEHT
TOFEME TR O B Tn KWK OME (BTH - FiE,
1992) R TRRE <, N BB Tn KILKD K
4 2 DI JBIFR DR @ WHBIEE BRI § 5 KA
FAMBALTWBE I ENEZSNE, ZDDHS5HE,
SEACFR O R LIC LY COMER T 5 2 &
BLETH S,

9. 2A{b3EM

R—V > 7a7 L DERLUZ 2958 (R3) 2T
EHFRS B L UCHMERS OILEMKE S L7z (R
1), ¥ @EEAHE R OHE X SBOmEE (7 4
) w 7 A PW 1404) % F > Togashi and Terashima

(1997) O HETIT o7z, FRGOHHEE 10 T D
WK 100 % THEFE L 72,

S ORER, FEHMEFHEBEOFHRICE D E T 5
INn—7H1 (BE 151.4~210m), ZVv—7H2 (&
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Table 1 Mode, major and trace element analysis for the borehole core samples.
Hiromi

Group H4 ] H3 H2
Sample No. |AL BIL B2L B3L CcL DL E1L E2L FL GL HIL H2L KL LiL L2L ML
Depth(m) 12.7 28.5 35.3 41.6 49.5 56.3 61.0 61.2 65.6 73.2 76.4 76.7 87.7 94.0 95.8 107.5
Major element  (wt.%)
Si02 51.1 51.4 50.9 51.0 50.7 49.9 50.0 49.7 51.1 51.2 50.4 50.2 50.5 50.5 50.8 51.2
Ti02 1.20 1.42 1.67 1.67 1.26 1.50 1.28 1.39 1.53 1.48 1.28 1.07 1.41 1.26 0.98 1.3
Ai203 18.6 18.6 18.3 18.2 17.2 16.5 16.7 17.2 17.9 17.7 18.6 18.6 16.5 17.5 18.7 17.0
FeOt 9.7 9.8 10.9 10.7 11.0 11.8 11.0 11.5 10.7 10.9 10.5 10.1 11.4 11.0 9.8 10.8
MnO 0.16 0.16 0.17 0.17 0.18 0.20 0.19 0.19 0.17 0.18 0.18 017 0.19 0.18 017 0.18
MgO 5.16 4.45 4.15 412 5.64 6.18 7.07 6.78 4.59 4.90 5.10 5.90 6.39 6.28 6.06 6.08
Ca0 10.7 10.2 9.9 9.9 10.5 10.5 10.7 10.3 10.1 9.9 10.7 10 10.2 10.2 101 9.9
Na20 2.63 2.90 2.88 2.92 2.62 2.46 2.21 2.27 2.80 2.74 2.49 2.37 2.52 2.42 2.65 2.64
K20 0.62 0.78 0.91 0.93 0.66 0.76 0.57 0.48 0.78 0.78 0.57 0.43 0.68 0.51 0.46 0.62
P205 0.23 0.30 0.36 0.36 0.22 0.29 0.23 0.21 0.28 0.27 0.22 0.16 0.26 0.19 0.16 0.23
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
FeOt/MgO 1.9 2.2 2.6 2.6 1.9 1.9 1.6 1.7 2.3 2.2 2.1 1.7 1.8 1.8 1.6 1.8
Trace element  (ppm)
Zr 68 89 106 105 66 79 69 78 95 89 69 49 77 64 45 71
Y 21 26 29 30 23 27 23 25 27 28 24 20 23 23 16 24
Sr 424 430 444 445 402 399 380 349 404 395 365 384 403 371 462 386
Rb 10 12 15 15 10 13 10 7 12 14 9 5 10 8 6 10
Ba 184 248 263 257 182 202 190 187 227 229 181 150 199 169 150 199
Zn 87 91 102 99 100 107 99 108 101 98 90 88 105 96 88 97
Cu 146 247 243 220 177 213 173 185 186 216 137 132 180 219 39 100
Ni 30 27 27 27 31 41 5SS 62 29 30 25 33 42 39 35 42
Cr 51 44 24 24 56 66 141 141 47 44 52 80 90 75 37 76
\ 365 394 398 385 435 431 390 382 398 398 373 361 407 363 399 352
Rb/Y 0.48 0.46 0.52 0.50 0.43 0.48 0.43 0.28 0.44 0.50 0.38 0.25 0.43 0.35 0.38 0.42
Zr/Y 3.2 3.4 3.6 3.6 2.9 2.9 3.0 3.1 3.5 3.2 2.9 2.5 3.4 2.8 2.9 3.0
Modal volume (%)
Gm 78.0 64.7 731 68.5 94.4 99.5 87.8 78.1 71.6 85.4 72.8 87.7 70.7 439 51.4 80.2
Pl 20.4 34.7 25.5 29.1 51 0.1 10.2 20.2 27.9 14.3 25.5 10.9 28.0 50.8 44.3 17.8
(o] 0.3 0.0 0.0 0.3 0.0 0.0 0.1 1.3 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0
Cpx 0.4 0.1 0.4 0.4 0.1 0.0 0.7 0.1 0.0 0.0 0.3 0. 0.0 0.5 0.6 0.6
Opx 0.8 0.4 0.4 0.2 0.3 0.4 1.2 0.0 0.6 0.0 1.3 1.1 1.2 4.8 3.6 1.0
Fe-Ti ox. 0.0 0.1 0.6 1:4 0.1 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.4
Porosity % 4.5 0.3 2.2 9.0 1.4 1.3 8.8 17.5 11.4 4.5 4.1 12.1 6.7 0.3 5.1 0.3

m), ZV—7H4 (FEE

210.8~45.8m) ® 4 DIZKH

ERF ALO; ITE &, TiO,, K,O T TE 25k

T&3% (A7), UT/LOBHEeANS,
1) ZV—7H1 (P~RE)

FE RS I 21 TiO,, FeO, K,0, P,O; 12 Z L %
AlLO,, Ca0, MgOzE e, FeOt/MgOlt1.3~1.9 /&
v, BRERRAME Zr, Y, Rb, Ba, Zn, Cu, VIZZ LY
Cric&E#, Rb/Y i3 0.23~0.38 LKL,

2) JIN—TH2 (E~0F)

ERAAIFLENELIA X £ TiO,, FeO, K,0, P,0; 3K
BRI FEHTRZ LW 0D ML Emm»uiEinL,
ALO; B TEHTRE P EiiicE»WiEd T 5, FeOt/
MgO X FEBTIE 1.5~1.8 L/NX vy FATIC [ b 3
U EERCIZ 1.6~2.3 LK E W, MBS T Zr,
Y, Rb, Ba, Zn, Cu, VIZ T TIZZ L\ b DD LA
P WEINS 5, Rb/Y 13 0.20~0.50 2 EIEIA S v
25, R TD & BN E THMNT 5,

3) ZV—7H3 (C, D)

FS X FeO, K0 WWE A, ALO; wZ L, FeOt/
MgO ik 1.9 TH 2, MERT T Y, Rb IZRRE A, Rb/
Y 13 0.43~0.48 L RRA XV,

4) ZNV—T7H4 (A, BRE)

APV RREAT 2, —H, ALO; BT TRZ LW
DL CE s W T %, FeOt/MgO 13 T3 T it
2.2~2.6 L REWH, LETIZ1.9 Lov/Nh&Wv, HE
JTGHRIZY, Rb, Ba, Zn, Cu, VI TECIEE T LN
WCHEMDOWIEA T 5, CricZ U<, Rb/Y 12 0.46~0.52 &
KEW,

RLED 4 207N —7DBEFENFHRIC DWW THEE
4 5. FeOt/MgO, AlO,, TiO,, K,O ik DWT/HN—%
—MERT (X8)., Minz@ltmovHimEg kLB &
UiE KL OMEHE (EfiE», 1997) 2Rl
FrELKY 3 EE KL~ =iy, TiO,,
K, OlzE #ALO; i3Z L\, TiO,, K,OD/N—H — iz R
ENTWEE51, HiI~M O V=705 8, Tv—7
HikgdEELKkli~r~0@mEe, H2IEEETB LU
FELKL~7~osEERc, H3, 4 3HEtt ki~~~
DEH 7oy bERB,

WEITLEDI LB, YT S RbEZr DR :2 A5
E, WTFROBED, ZVv—7H1 & H3, 4 OfEg
SHPcERY, H2 ZlFohERc 7oy b ah
% (®9). /2, Y RbOBMFETHEICRES>NE XS
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Reference (Younger Fuji)
H1 Younger |Middle stage
N1L N2L o1L o2L P1L p2L R1L R2L R3L R4L RSL R6L R7L  “YJB-3 OSAWA IWADOI
1244 1255 1447 147.2 157.7 157.8 1657 167.8 176.6 189.0 1929 209.4 209.5 trench* lava*
51.8 51.6 50.7 50.3 50.4 50.6 50.7 50.3 51.1% 52.0 50.0 50.1 50.6 51.4 50.6 50.4
0.93 0.97 1.13 1.17 0.98 1.12 0.93 0.96 1.00* 1.1 0.82 0.93 0.94 1.46 1.13 112
18.1 18.2 18.2 18.3 18.2 17.4 18.4 18.0 18.6 18.0 18.1 18.5 18.7 17.3 17.5 17.4
9.3 9.4 10.4 10.9 9.9 10.3 9.8 10.0 9.7 10.2 9.6 9.8 9.8 10.7 **11.1 **11.3
0.16 0.16 0.18 0.19 0.17 0.18 0.17 0.17 0.17 0.18 0.16 0.16 0.16 0.18 0.16 0.16
6.21 6.15 5.68 5.88 6.43 6.71 6.41 6.76 5.8 5.29 7.37 6.59 6.19 5.29 5.85 5.83
10.3 10.3 10.5 10.1 10.8 10.5 10.6 10.8 10.5 9.8 11.5 11.0 10.7 9.9 10.4 10.5
2.54 2.57 2.52 2.46 2.49 2.48 2.44 2.44 2.58 2.70 210 2.35 2.32 2.69 2.46 2.48
0.48 0.48 0.51 0.49 0.42 0.49 0.42 0.43 0.45 0.53 0.31 0.40 0.40 0.79 0.60 0.60
0.14 0.15 0.17 0.20 0.13 0.18 0.14 0.14 0.15 0.17 0.09 0.13 0.13 0.30 0.21 0.21
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1.5 1.5 1.8 1.8 1.5 1.5 1.5 1.5 1.7 1.9 1.3 1.5 1.6 2.0
51 50 61 59 43 60 42 46 50 64 34 39 45 92
16 18 22 25 17 19 13 17 18 23 13 13 15 28
383 390 350 354 393 374 420 402 431 326 330 408 380 414
7 6 7 5 5 6 5 5 5 7 3 4 5 14
153 160 166 151 124 149 130 135 137 166 113 133 130 257
80 82 94 96 86 84 89 87 85 93 80 85 86 93
52 17 126 127 99 120 107 109 115 109 83 101 89 193
37 36 29 30 36 38 35 41 25 25 43 33 26 39
88 86 60 27 82 104 69 103 51 48 131 54 43 ‘52
326 335 349 352 350 360 325 346 337 333 353 368 354 380
0.44 0.33 0.32 0.20 0.29 0.32 0.38 0.29 0.28 0.30 0.23 0.31 0.33 0.50
3.2 2.8 2.7 2.4 2.6 3.2 3.2 2.8 2.8 2.8 2.6 2.9 3.1 3.3
69.6 56.9 80.1 84.6 60.4 58.1 84.7 74.7 85.7 76.0 83.5 74.2 87.7
26.0 39.2 18.7 14.0 34.9 33.6 12.9 211 14.0 22.1 11.8 18.5 11.8
0.2 0.4 0.4 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
0.8 1.4 0.3 0.2 0.1 0.5 0.3 0.5 0.0 0.4 1.5 2.4 0.1
3.2 2.0 0.5 0.3 4.4 1.7 1.9 3.8 0.1 1.5 3.2 4.8 0.4
0.1 0.1 0.0 0.8 0.2 6.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
11.8 0.2 3.2 7.0 17.6 0.9 11.7 36.2 12.3 3.1 12.0 3.5 8.3

W, H1 & H3, 4 TRZED bV > REES i f %
%, i Zr/Y R Rb/Y Vv T A v TR
WAERIOBREORBETIERE S EIL v (Pearce
and Norry, 1979). EXILDBE, HFEL L HELOE
AT Zr/Y P Rb/Y HLosEiL D, WESb &b LR
BAETYIMNVICHET A ST Db o3 N b F
ZonTws (EIEH, 1997). 7 v—7H1 & H3,
JROND PV FOMED Ch ERIKROERICE S

EBbh 3,

—F, AEEE Zr 8L U K,0 OBRFRZE 10 KR,
HEEOEILOATIIRKO0DEHEENET 25
&, Fouh o BERRICGHESELT 2137 ThH 3.
nETHELKUDIBEGEEO—EHTIX Zr B X U K,0
DEADPBEGEEOEIC L2 bDTH S Z EHIHS I
ENTV2 (BE&EIE», 1997). 2% TIKPITIZER
WEETHL NV —THI LIEAPRBATERERT.
UL, Zr BEUKODWTFNIZHEES, &£ NV—7k
LIoMCHAEIERE> NS WL, 2028, ZrBL T
K. 0 0Zfbis= 7~ oKk {bciEBR T 2 %
T 5,

-
—

*Yamamoto (unpublished)
**£e203

10. R—Y AT OBRF LIRE

K=Y 727 OEAEREE SRRV L E
o, AT7XBORBMPEASR T SIECHET 5.
P~RE (FN—7H1) BEELKLOHERY &% 2
ShBH, ZORIBETE R, BEY» 2207
BTHEMERPEL, ki 7ayr72&5%knwIlE
DHREEE R e T 7 I RTFERRM E T 5 AT
WLATZyyvavu—ERLEZ oNnD, £b¥EME
Y TERI BRSO Y BN I NE D O
BEHIRHB L 3R 5 Z o ELAILR LY
Deiosm e Bbn s, HSELERKWE» S HE LKL
LT TOEHEYH O Zr/Y EHER 3.0 ET, 58 Tn
KINRAPED & TRehTTCoEdELKLDOT 75D
Zr/Y BRI OUFERESNATVD (BEIE D,
1997). RIC O @ oR B SNz KLY 7 A DBERED
BE Tn KWK THoeT5E, Zhih yERsLE
WP~RED Zr/Y 3 3.0 AT THY, EEIEH» (1997)
DIER EFEL 50,

NBLIUOR (FV—7H2 T e KUFRE
DHFEY L HE 2z 5N 5, RO BhrosFE Iz KA
TADEERBBHER Tn KIWKThH-72 55k, OFF
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Fig.7 Vertical variations of whole-rock chemistry of borehole core samples.
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Fig. 8
borehole core samples.
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FeOt/MgO, Al,O;, TiO, and K,O wt. % vs. SiO, wt. % diagrams for bulk rocks of

Data for the Older and Younger Fuji Volcano are shown as fields adapted from Togashi

et al. (1997).
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Fig.9 Rb and Zr vs. Y concentration diagrams of borehole core samples.
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Fig. 10 Zr concentration and whole-rock K,0 wt. % vs. groundmass vol. % diagram of borehole

core samples.
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zZehbd, Zhix, "—A—HTRENE LD, FE
BRADBFE LKL~ vOEBIc oy bExhid Lk,
BB SOV I ERREE LA o5 (BERIZD,
1997) Z k& LEEB T 20 TH 5,

BE (7 )v—7 H4 T ZIAAES O FE O
BEEZOND, IhiE, N—F-HTRENBLIIK
FERSPHFELKIU /v OEB ey bahb T
&, EEANES S| S EBH L HBEOK & RIHE
HRBHRAORGEIHEN THERPPEA TS (BRI
B, 1997) Z & LBEB KT 520 TH A,

AR (IV—7H4EE) GIHEBERBEOBETH
ZHTEEMEDSE Y, Zhid, HEBERMOERY O T
ChizB Ik, "N—H—HETRENDG LD CEERSH
mELKL~ S ~0EBI oy bad AT L, (ARG
AR TRARAEAS PR L LR D
(E#IZ, 1997) Z L LBHEB—HT 520 Th 5,
EFALFENCRER BHEO b D2 EEE TH 5T
REMDBETCE 0w, Pl L bhiEED—D>TK
R FHT 28BS (ILAKRARK, ®D i3
ALO; B ¥R B I Eh oML TE 2,

11. fladthis; & dxFLE

LUl cikdtBoENERIH (F5 1,250 m), &
BOHEFRGHH (EE 1,060m) b eHELALERE
T KIIOBEOBEREHETH 200m Tho/z, L
L, SEERSNERII S8 m L@ TiEvy, SH, &
ROBEEDIEL» > 1 DEHE L KIUBEREEDEE,NE
dolelzdThs, ZOEHE LT, (DUTEROERN
WHEEE O BH D, ITEHAO» SEH L EEITEE
FrACHENEE» > 72, Q)2 OBHICIZILTEKITE & BT
ItAE—ERAEOENE A5 B L Twic e F 2
S (EH, 1988), BEIZINSOXKOLSENTNT
BAEAVBELHE D> 2, QIFMENHIICEEERCL S
HENEZONDD, BEPKTLTLEJHERLICS
Moiz, REDAREENEZ >ND,

B HUAES I EHE LKL OEESEICER S izl
ELREHEEY (HTH, 1964) & —i5 S 584 o
OB T 5. Lol, IhsOEMRIHEL
KIUDOEHEINCEL Bbh T Wb ed, BIFEOEERE
FEFEATORY, £77, Z2ORKED KR, £/,
RERRIZfE D TR R SRR TH D EFEZ 5155,
FHIZBE S TR W,

EHIUEEBICR R &b HE LR 4 BE TR
BENTWS (L, 1979), 2055, EHHEIFCETR
T2HETRRISHERERE 2 UREEEY T, 20
FRIZ1.9~1.8 FEMTH S (HEE, 1971). /2, B
WERECIX 1.5~1.2 TERIOHEE LRS54 T 5 (1L
&, 1979)., —7F, MABUANATEEE ORI LD 2@
DOHELRAMBYNHAIN TS, 2055 D
MR BB RERE T DFERN1.7~1.6 HERMTH
N, TROHERYIL2.2~2.0 FEMEEZzons (L2
12, 1992).

#6155 2001F3H

LEERHOFE AR S km 2 b7 2 AEHENC T E
EHRRHEEYSSAL, JOMBEMILEO AL 7o
ISR IEMLEBRMEEMEEZOND, IO
HEDO A EHImOESIDAI Y 7RL D O
fBKILKBSHREL, S5 INEH1.5mDESOK
RAaV7RE0ELENES. BT 7 7 BPHERT
iz OEERBUCERBHAS » TRV, HE
TRBEAEES BEKUKBOEERN I mBEBETHSZ
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