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Abstract: Kita-Iwo-To Volcano is a dissected Quaternary stratovolcano with no fumarolic activities, belonging to
the Izu-Bonin Arc. It is stratigraphically divided into older and younger volcanoes. The volcano consists wholly
of subaerial lava flows, pyroclastics and volcaniclastics. Numerous thin and nearly vertical dikes crop out along
the sea cliff and count up to 167. Most of them have radial patterns from the center of the island. All lavas and
dikes sampled are basaltic rocks with phenocrysts of plagioclase, olivine and clinopyroxene except one andesite
dike. Chemical compositions of basaltic rocks with 47.3-51.2 wt.% SiO, and an andesite dike with 58.6 wt.% SiO,

belong to the low-K to medium-K series.

Keywords: Kita-Iwo, Kitaio To, Volcano Islands, Sulfur Islands, basalt stratovolcano, Quaternary volcano, Izu-

Bonin Arc, Izu-Ogasawara Arc
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Fig.1  Index map of Kita-lwo-To Island based on the
bathymetric chart (Hydrographic Department of
Maritime Safety Agency, 1996)
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Fig.2  Simplified topographic map of Kita-Iwo-To Island. Boundaries between older and younger volcanoes (green broken lines),

inferred crater rim by Kikuchi and Imaizumi (1984) (red broken lines) and sampling localities with numbers (registered numbers at
Geological Museum, GSJ) are shown in the map. Contour interval=100 m.
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Fig.3  Panoramic views of Kita-Iwo-To Island from the west (A), from the east (B) and from the north (C). Red lines (broken where
inferred) show boundary between older and younger volcanoes. White lines show inclinations of stratified layers.
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Fig.4  Boundaries between older and younger volcanoes. A: Younger aa lava flows bury a small valley formed by erosion on the surface
of stratified volcaniclastic layers (at the southwestern coast). A thin dike intrudes coincidently. B: "Uncomformity" by Kikuchi
and Imaizumi (1984). A massive to brecciated dike grades into volcanic breccia (at the southeastern coast). C: "Uncomformity" by
Kikuchi and Imaizumi (1984) at the southwestern coast. Several small valleys are formed on the surface of the older volcano and

are buried by younger lava flows.
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Fig. 6  Distribution of dikes observed along the coast. Strikes
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counted by field survey and photo inspection.

BE) 120, MM ARG U 22 HEREI Y A B O IR TEE
WaEWA, ZORKIAHTHS. Lok,
EENTWDS 2y iOKONENEH LTS 728
ZZ N RN AHUI R\ Shan, &k, ©
- (1972) ASadid U 72 o i TEO K I (i
£30m, VEZ 10m OMH) (3, [EHERFE 1978 445
HOZRHEE TR TE &\,

5% A

PRELL 725 a0 2s i a b AR & 75 8 I, &
ik 12 D EF 20 ;ABHZ DWW THIE L 72, Z DOfEHR %
Table 11289, ZH 51 low-K 70 U medium-K %
A 19 iR (Si0:=47.3-51.2wt.%, K»0=0.17-0.57wt.%),
% L T medium-K Z 1A 1 50E (Si02=58.6wt.%, K20
=1.14wt%) THh 5. HillEea a8 & hiEs (6
AEH & O LM EOEIIFRICRD 6T, 7,
e &Ik S RIRROMEHIE 2R L Tnwad EFT7X).
Ik, PEREE 2T\ B Tsuya (1937) M OV (1937)
12 &K 2 & HTE RS Rl 4 2 XKl O MU A

INE 5T 3.
THRERIREARSICEA, AL AR HEE
HOEHEE LTEDY, BRSEIECEREES
(R87468) & & 5. KMHDOHEAIIKEE TH %4,
PAEAGBEEDRA T4 VA MELTWB Z &R
H5. wk, KREOARPHMEN TR, LRIED
PEM G RB0 b7z, RIS RS EL, #HEA,
AL DIE A, T AROPA L ALK &1,
ZHEHBKLEBLSAIRTH 5. Z ORI ORI
FAEm S K D G ALIChE 3 2 2 S KL oA %
g (M - thBp, 2007) U0V, BB R O KA
13 high-K RANTHEN & S B FEa RO RRE (G-
ER, 19825 fiEil, 1983) &Ib/X, SiOp 1T A, NayO
R K0, Py05 IZZ LINWEEDELWENRDENS (5
8 [X).

6. KX

FREG AT T, FEE 440m 5305 0O /N 7 P 41 1hi
2BV, REEWE LEOHER F 50em {KI12kE
JEA Tem O EHDRIA LK RG & R L 72 (B8 2[X).
KUK IEEFE 1~2mm D FE7a O K AL A 7 2
FaFEkRe LT, HREAROREAORSR, X
REBEHEOSER #&0. KA 7 2D T 4
* 4 bE (Si0=66 wt%) T, 1T& A & D K0/NaO
WA 025 ST EXREMTH S (NayO=5.1wt.%,
K:0=1.3wt.%). TERFTHKT S L, HAHETH
505 RERMN 5 EIUAIAIRKILIK & EH S 2 IC R 5
HMREH 2R84 GBI . KiliH 5 X OFTEH B
Zens, WEKLERFEE T8RS 5. HlA
W, fEAER 2 55 K% O BRERS S O A 13 A L e
K TiEdH 5 8 DD K0/Na0 HAht 0.3~0.9 D[ Iz &
O (R - JIBY, 1992), S AENRIEE Rk 5.
e KO & K0 12 @ CRA % (8 X).
— 7, ACBEEE KO IR % OV & kL D g
I KO KU NayO & ISV TH B Z b5 (5
8 X)), ALhdEksn & .2 ENZH T TOHBHIZ KK D
WBHEB DB Z L ERRL TS0 Lk,

7. 85HVIC

- SR (1984) 12k B &, LB SN
SERT AT (R 1 5 4Ra0) 12kl e LTSI,
Kl & 128, #9 8,000 4FAif £ TR - HIH, €0
BHHALARR L 72, LR TWS. =720, ZTh
R BN HICE s, HEEERO KL% E
EREOFRE KT 5 L, 1 TFEMHiRICER S
EBEZZOE LR S EMAS. ThiZD
Wi, S8, FRUELZ IR L, BRIAARISHIK %

— 401 —



WE AN 20094 H60%E HT7/8%

wt.%o wt.%

16 | T T | T T T I 1 T 3
B o] * - il
Fe203 Na20
14 -1 3 - -
o o
_ Q. L] 1 - A e
. o
2l o R A 4 2F gx; .
K e J
L o =
10 |- 2 1 - |
6F O' ! : i { : 710 ! I ! { f }
2 MQO 1.2 -
i . ] K20 :
® s % e O = o
4+ s A _
0.8 ]
[~ _ — o ¥ Dike cutting “Younger” j§ —
2 o . ® A ® Dike cutting “Older”
“ 04 oo & -
i | .dm A ° o A Younger Lava
I~ ° Q© Older Lava i
0 | | | | | | 0 [ I l | I |
46 48 50 52 54 - 58 60 46 48 50 52 54 . 58 60
SiO2 Wt.% SiO2 wt.%
w7 AL 15 O A AR A .
Fig.7  Major-element chemical variations of volcanic rocks from Kita-Iwo-To Volcano.
wt.% wt.%
o1 | | | | T T | I T % 1
10 |- 4 4k & o
MgO A Nishinoshima K20 %
8 o * Kita-lwoTo - "
x IwoTo 2 7]
6 |- .00 o o Minami-lwo To §- --
o ot 2b HighK pmmmmT T S
4l s o I e
(o] -=="0 . Medium-K % °
2 |- ° x R oty | 1 - q%go" .- B84
a3 4 ] g b=
- W “e Low-K
0 L I I I 1 i 1 L [}] I ® 1 + . L I ! 1 L
= % 2 = % _]
6| Na20 x x ¥ 1 o5 P20s X x -
¢
= 0.4 A
; & A
4| T U ) N
m Q " - [e) A% ASA
5 8o S %o 02 o° o «
“r Q:g ."o ] o "
= 4 01F e's ° -
] * ]
0 ] I I I L 1 ] 1 0 1 1 1 | I I I L
46 48 50 52 54 56 58 60 46 48 50 52 54 56 58 60
S|O2 WL /o 8102 wt. 7o

58I KBS B U4 2 15 D A LU,

Fig. 8

SYATAEL s Ve 20 (HEEY - Fh P, 2007 5 /NIIE A, 19745 /0N, 1975), BiEE CNRIEA, 1985, 1990), mMiEEE (5
P BOR, 1982, fEiL, 1983), Atk (AHFZE).

Comparison of major-element variations among volcanic rocks from Nishinoshima and Volcano Islands. Nishinoshima: Umino and
Nakano (2007), Ossaka et al. (1974) Ossaka (1975). Iwo To: Ossaka er al. (1985, 1990). Minami-Iwo To: Yuasa and Tamaki (1982),
Fukuyama (1983). Kita-Iwo To: this study.

— 402 —



KBS, ACREE S AL OB B (¥ - &)1

8
+ Kita-lwo-To ash
+ B-Tm (Towada)
18 o A-Tn (Kokubu) |
e » K-Ah (Ohnejime)
&
- -
S U i
* ;x%)&*
ol SESCERE, SR S
soclde ¢
0 :
0 0.4 TiOz (wt.%) 0.8 1
8

£
H
o
o
1]
=
4 - R 3
2
60 70 Si02 (wt.%) 80
8
+
&
~ 6} *
2
z
Q
(4]
w

5 10 Al2O3 (wt.%) 15 20

HOX TRHBAHE TOHE TRR XN KIWKDFT 5
Z B, R A 2 KNSR Lz, HARSEE
Ao 3O KK E EE. B-Tm: FTELE Nk
K (HEAREHIE), A-Tn: 88 RPHOALIK (FE
FUSIEES), K-Ah: BRE7 7 A v AK FERS
BAARE) . EPMA (2 CTHlI45HT.

Fig.9  Glass compositions of volcanic ash found at Kita-Iwo-
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Japan are also shown for comparison. EPMA analyses
by Furukawa.
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Table 1 Major chemical compositions of rocks from Kita-Iwo-To Volcano. Phenocryst assemblages and olivine alteration are also shown.
XRF analyses (rock samples) by Nakano, EPMA analyses (volcanic glass) by Furukawa.

Sample No.* Unit**  Si0, TiO, Al,0;3 Fe,03* MnO  MgO

Ca0 Na,0 K,0 P,0s total  Phenocryst

olivine alteration

wt. %
R87468 LO 51.22 1.01 15.48 14.93 0.24 4.40
R87469 LO 50.90 0.84 18.83 13.39 0.15 2.23
R87470 DO 47.83 0.74 19.52 12.31 0.17 4.44
R87471 DO 50.60 0.78 18.08 12.40 0.20 4.34
R87472 DO 49.45 0.79 19.42 12.33 0.19 3.86
R87473 DO 48.00 0.69 17.96 1291 0.18 5.64
R87474 DO 48.14 0.80 18.33 13.25 0.18 4.99
R87475 LO 48.01 0.66 18.85 12.16 0.17 4.75
R87476 LO 47.77 0.66 18.43 12.40 0.17 5.65
R87477 DO 47.34 0.71 19.86 12.16 0.16 4.54
R87478 DO 4891 0.72 1832 11.45 0.16 5.50
R87479 DO 48.66 0.82 17.95 13.20 0.19 4.88
R87480 DO 58.61 0.84 15.49 10.78 0.19 2.23
R87481 LO 4796 0.78 18.54 13.05 0.18 5.02
R87482 DO 48.59 0.81 17.62 12.74 0.17 5.31
R87483 LY 50.37 0.84 18.13 12.54 0.20 4.2
R87484 DY 49.42 0.71 19.18 12.18 0.18 4.18
R87485 LY 48.65 0.60 19.77 11.26 0.16 5.17
R87486 DY 49.07 0.72 18.38 11.64 0.15 4.92
R87487 LO 48.18 0.67 18.94 12.08 0.17 5.01

Volcanic ash 66.01 0.63 11.42 7.22 0.24 091
1.06 0.04 0.25 0.40 0.02 0.17

10.88 2.29 0.32 0.08 99.96 pl>ol>cpx
11.77 2.17 0.23 0.08 100.29 pl>ol
1271 1.78 0.34 0.08 100.28 pl>ol>cpx
12.11  1.93 0.40 0.09 100.24 pl>ol
13.59 1.73 0.31 0.09 100.32 plI>ol>cpx
13.01 1.70 0.29 0.08 100.17 plI>ol>cpx
13.50 1.65 0.28 0.08 100.27 pl>ol>cpx
12.57 1.82 0.53 0.12 100.09 pl>cpx>ol
12.11 2.00 0.42 0.09 100.33 pl>ol=cpx
6.05 3.79 1.14 0.21 99.31 pl>cpx>ol
12.78 1.81 0.37 0.10 100.59 pl>ol>cpx
12.62 1.95 0.43 0.09 100.31 pl>ol=cpx
10.72 2.42 0.53 0.12 99.98 pl>ol
11.76 2.24 0.36 0.08 100.29 pl>cpx=ol
12.60 1.86 0.30 0.06 100.43 pl>ol>cpx
12.66 2.01 033 0.09 99.98 pl>cpxol
13.05 1.77 0.30 0.07 100.24 pl>ol>cpx

9.15 2.69 0.57 0.13 99.82 pl>ol>cpx all iddigsite
10.48 2.21 0.26 0.13  99.41 pl>cpx (iddigsite)
12.80 1.85 0.17 0.09 99.91 pl>ol all iddigsite

partly iddigsite
mostly iddigsite
partly iddigsite
partly iddigsite
partly iddigsite
partly iddigsite
partly iddigsite
no alteration
no alteration
no alteration
no alteration
no alteration
no alteration
no alteration
no alteration
no alteration
no alteration

3.17 5.08 1.26 - 95.94 average, by EPMA
0.17 0.18 0.07 1.14 1 sigma

Fe,03*: total iron as Fe,03
*: Registered No. at Geological Museum, Geological Survey of Japan.

pl, plagioclase; ol, olivine; cpx, clinopyroxene.

**: LO, Lava of Older product; LY, Lava of Younger product; DO, Dike cutting Older product; DY, Dike cutting Younger product.
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