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LANDFORMS OF SUBMARINE VOLCANOES IN
CENTRAL PART OF THE IZU-OGASAWARA ARC,
BY MULTI-BEAM SOUNDING SYSTEM '

Shinji Nagaoka*, Kyoko Okino*, and Shigeru Kato**
Abstract

There are many submarine volcanoes along the Izu-Ogasawara Arc. The central part of the arc has
some large volcanoes as caldera volcanoes, the diameters of which exceed 5 km, and conical volcanoes
more than 3000m high from the ocean floor. The authors surveyed some volcanoes as follows . Higasi
-Aogasima, Kita-Beyonesu, Sitiyo seamounts (including seven seamounts : Nitiyo Smt, Getuyo Smt,
Kayo Smt, Suiyo Smt, Mokuyo Smt, Kinyo Smt, and Doyo Smt), and Nisino-Sima by the multi~-beam
sounding system of survey vessel “Takuyo” of M.S.A.]., and drew bathymetric charts (geomorphological
maps) of them.

The surveyed submarine volcanoes are geomorphologically classified into five types . large-scale
caldera volcanoes (Higasi-Aogasima, Kita-Beyonesu), simple or complexed conical stratovolcanoes
with pinnacle top (Getuyo Smt, Kayo Smt, and Nisino-Sima), conical stratovolcanoes with small
calderas or craters on its top(Suiyo Smt, Mokuyo Smt, and Kinyo Smt), a conical stratovolcano with
large horseshoe-shaped calderas on its slope (Doyo Smt), and a volcano much deformed by normal
faults (Nitiyo Smt).

The Higasi-Aogasima and Kita-Beyeonesu calderas were formed in one or two eruption cycles with
ejection of a large mount of pumice fragments which were dredged by "Takuyo” and other survey
vessels. The small-scale caldera and crater on the top of Mokuyo Smt indicate that some explosive
events occurred. The large horseshoe-shaped caldera of the Doyo Smt is caused by collapsing of the
northeastern part of the mountain. The debris from the horseshoe-shaped caldera flowed into the

Ogasawara Trough and formed a large crescent-shaped hill, 60 x 30km wide and less than 70m high.
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Figure 1. Index map of the surveyed submarine volcanoes.
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Figure 2.

Bathymetric chart of the Higasi-Aogasima caldera, by the multi-beam echo sounder (Seabeam)

of the survey vessel “Takuyo”. Contour interval 20m. Whole of the chart isn’t covered with the sounding

swath. The broken line is estimated contour. Arrow shows dredge line.



Figure 3. Whale’s-eye view of the Higasi-Aogasima caldera, from south of the caldera.
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Figure 4. Bathymetric chart of the Kita-Beyonesu caldera. Symbols in Fig.2.
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Figure 6. Bathymetric chart of Sitiyo seamounts
OR :Ogasawara Ridge, OT : Ogasawara Trough, NT ! Nisinosima Trough, STL ' Sohu-gan
tectonic line, S © Sohu-gan, N : Nitiyo Smt (seamount), G : Getuyo Smt, K : Kayo Smt, Si :
Suiyo Smt, M ' Mokuyo Smt, Kn: Kinyo Smt, D Doyo Smt, Ns:@ Nisino-Sima and
Nisinosima-Sin—-To, Dd ' Crescent-shaped hill of subaqueous debris or pyroclastic flows
from Doyo Smt.
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Nt-1, I, III . Alternation of volcaniclastics and hemipelagic sediments in the Nisino-Sima
Trough. Sv-1, II, I, IV ! Volcanic rocks . Dp . Subaqueous debris flows from Doyo
Smt . Sp-1I, I, U, IV . Volcaniclastics ; Ot- I, II, III, IV . Alternation of volcaniclastics
and hemipelagic sediments in the Ogasawara Trough | Ow . Sediments covers the continen-
tal shelf . Op . hemipelagic sediments ; Ov : Volcanic rocks of the Ogasawra Ridge : 1 :

Fault . 2 [ Anticline: 3 ! Syncline: 4 ! Slump sheet, 5 ' Diapir dome: 6 . Crater
and caldera. Symbols for seamounts are in Fig. 6.

Report of Hydrographic Researches Vol. 27 1991



LANDFORMS OF SUBMARINE VOLCANOES IN CENTRAL PART OF 159
THE IZU-OGASAWARA ARC, BY MULTI-BEAM SOUNDING SYSTEM

3 &
o /_\?SZ//‘ " K é
3 )5 5 N \\F\/ﬁ , B
// ff}(\ o >\$§f”\‘:
// //:—’\iﬁi \\\J\m ://i/—»\‘h\l
s AP A SR
TR Sl
N TR VX \
[TV §
25%%2/// I ﬂﬁ%
=/ %

\/ \\\ / ‘
\\\; ~
N\}g\‘\ S
“

¢
,\\\

-
e

: g %,
%mm'dgg” 5 -
i N 2
Q“}\ \\.:L v
; N
>\\? }\\gf%ot_n\‘ %”‘

s ©
| Hgs)>
. q
) &

Figure 8. Bathymetric chart of Nitiyo Smt.
Symbols in Fig. 2.
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Figure 9. Bathymetric chart of Getuyo Smt.
Symbols in Fig. 2.
OERL7:LT, SPRAEHULTHL L %5, KEWImA 5 T, WERICEN, B ORBBOER
DH LA, HEYHEEROZ L6, WHEDHER & TR DML A & o) R M B F
TETHEEZLND,
Z oML SIE, P VEREBREAZIEY PV y FEINTW S WERER, 1985).
2—5 kMmN (Fig.10)

KEBHELLG BB OB 30kn 0B O PRI E L TWwb, 2, XE—EEHFRICETIT 3 20
K EAHHERALER L 2T 5 W OLDABID KD S - T b, IELEDEE DO REIZ20kn
LEThs, ZonElkoR, &b AE ZHE (Figlla) (&, KEIMNHE - B—nIiTHL L% 2,
INEDRMICIZ A Z 23BN EE 2 5N BBEEORNE (Figl0c) 282515, BElfilo ik

(Fig.10b) 13, ZogofEflicEL Twa, IHTEIZKERSIMTRII Nk-Tnb,

Report of Hydrographic Researches Vol. 27 1991



LANDFORMS OF SUBMARINE VOLCANOES IN CENTRAL PART OF 161
THE IZU-OGASAWARA ARC, BY MULTI-BEAM SOUNDING SYSTEM

8 E
S
A S ‘\—j'.
Bl Fie P "2
A DO e L e
N AH‘@\% :\lj\““g A A “E‘%\ ,
271 = nNgdul s N
BaiRl X S
“=4 s = \é"\\ 0 \\\ .
ZAN INTREIL W
§423§§§g§§§§@§3§“(f S
2 oo e Y ey A s s
4/?”“\’\% SN E
%\R\X\ 5@;\\ %\\‘\“\\IL\Z '///\< { \.\?' o-
\“\\?} >/‘,"D //ﬁ_;/'t\\\.; \Eﬁuu'ﬂm" ({{(({l{(ﬁi\&\ﬁ\(‘;\\\ ;\\\ g"‘\‘ “
o / Wi Gy Srady X
L («@K RN
\‘\ th \.‘ \‘\ »k“‘: 2 ,S,‘, R =3 .«“I% ":‘\ix\\ N \\§ ;‘S‘\\\\\
\ \ @j‘“ oo O NN Y
&\\\&\\K\\\\&%JV&&\\YZQ&%& NN
i‘\& \\\\M@Qé'\%\k%\\\\\\\ \ R
A AN EASR  Thaas AR
A\ T \ ol
N N N R At '“k\\
\\\§\\yg i‘\ X i 2 ijft s
NIy o
NI QTSN e NEERN o B T N
N i‘%%gi?;\\%;\ﬂ\:@‘ \§% .Z‘gf‘?’,/ //s\ AN \§§:\
N . : ARSI RN
N R N ey
SRS FET EUEANNSN e S
SERT T €§$§§§§ngﬁ§;qu&¢w;@y
SR T VS T AN I
\\,\5{/\\'\{% = o >\k\‘y}\\£ %/‘;/%)
SN T 2 v SNy
SR F $ . - \% : @
X ) Ry ~
- ) '\:—:;‘ gl
’L‘) ‘—_‘_‘
S (@]
é Figure 10. Bathymetric chart of Kayo Smt. 0;}

Symbols in Fig. 2.

KEEwILA HiE, PVYHEEERBEARUSEY FLy FENTWE (WEMAART, 1985),
2—6 kBBl (Fig.ll)

KL L Y Bo-EBIEUINE, BE2ZB 77 &AER L T 708KRUC Y - TnT, FlLOWLEE £
DFFMF 7 7ICEBHEL TWL, -7, ZRLOWBLIRZNZ DD T 7ICkENHERY L 5L T
rrEZHNE (Fig. 7).

AKIBHEL I KB O E R ES0kniC AL E T 5. BALICIEL 2 20 =20 O B IIBEERER (B,
1983, Yuasa, 1985, &i%-#tE, 1985) ’NNE—SSWHM THET S L 5 TH 25, HEMICIIHRETY
v (Fig. 6)0 KEBIAERO/NER M T 72 50 HEIZI000ml Hicb#ET 5. LA L, 2D TEHNI500m
AL IE S B HECEROWIETAH Y, Horic 2t ) LoBEBERMICEY 2 IR & EAATIT, Hilo
TR EE 2 5 s, B XLEE, BREFAHZETIT 2 ILTEUKEES60m ) ik & 1310ma Hig D

Report of Hydrographic Researches Vol. 27 1991



T
uMg

¢7-071

o

S. NAGAOKA, K. OKINO, S. KATO

e ALy,

Ny
4%
4

-
y
A
e

’ e \\ R\\
2

[

=

£
)
.

o, -
\\\\\\\\\ -

LT
o~

/

‘(t}ﬂ

\\.\.\\ﬂ!.(\\ =3

S
S

\VA\WMMWWWW
RSN

&
)4
&)
3
S
\
Prd

N

N3 TN
. “lna/\.!\////////,/////,/
SOOI e DT /,\\Ha.\,////,//ﬂ//,///////////////
(OGS

V277 A%ﬁ\\ Al\ =
ST = g
20 e S,
\/I)I‘\lf.\\\.\\‘\\\

,//////////u//w
Whressss o

mm%ﬂ%W%ﬂ

A
WL

//
P

=

1200

J

=2l 91
: LI T i ieiSy

NI s
, ; s

[P S T e
LI Y NN TN

162

5E-0y1

2E-8¢

Bathymetric chart of Suiyo Smt.

Symbols in Fig. 2.

Figure 11.

TLE-8C

i%,

#H btz (Figllb), &5

&Y (Fig.11c), » 2> CILTEROLREME AT L 72
, PSR- LR O B - IWTE O 7 LT

-

Vol. 27 1991

72
B2
8

~L

AN

DNDFEE %
B &9 5 MR AN T, KEE860m, 940m, 1000m

-
[

B3

-

a
M &
7
5

B500mAD NI DL HNT T H
&

Fig.11
7

Bo#H b
BBy

LD
g 2KELO0mDFF A A (Figlla) 226 % - Twb, Eilgl

N

h

—

HAE

DO — 7 RFOEMEL FNRE
IHEBEAOERCT

KAlTcE 5 (Fig.6) #%,
n oY)

T O LV B AERSIRNS,

N

—
-

DN E—7 &MRIL L 5 EAEL Sk,

LTwd

ZFoAFEMMORE
iRy

o> ST K MR

AKEZF L O T L BE D 15kn )
KEEBILA 513, ERAZcE GOEREER, 1985) o7 4 W4 + BERE GUEHAEM, 1988) »*FL v

FEINTWDIH, TAYA NEBELNEERS VT 7 OBEHOERYOTRES S 5,

2—7 KEE#EW (Figl2, 13)

2,
%3

]

7

il

Report of Hydrographic Researches

{



LANDFORMS OF SUBMARINE VOLCANOES IN CENTRAL PART OF 163
THE IZU-OGASAWARA ARC, BY MULTI-BEAM SOUNDING SYSTEM

i %
~Tos T ., - Q £
g, B .
_//7- - ;,J’ ‘( ,"7 = B
T fﬁ/ffff/gj ;/m \n |
s L Sl AR IS LT
A e AR [N
PR % Bt S
77 ez 2 AN
Iy = e N \
AR ) & =8
2 e N
l, ) / ,/’ ;/é) ./I_A —‘:_J/__«:;/"" r:,("\
i {V (@CI' 4‘/ //}é » {/%
‘) I" (({’ 4‘!”‘/ '.;4 ; o-l
Q t: \I ."”‘ s % ‘1,/‘
AN O NN
NS =
\ \\ ‘.\ N \‘\'\\ \ \\:@wocﬂ;ﬂé
\\g \\ ‘\\\ ‘\\\\E\ ;\:\\%\\%“lﬁ@
T h \ R ‘,\ S ,I,’
Jﬁéﬁa \§§\§ §§?”§§% §§§,
=\ 5 \\\\ N =
15J\, N R
ol Weao
oY :\7\ b H%}j— 7\\\\
- \\"Yt}\\“"@\‘ > : - \‘\\\ , _
et > - g
<= g

28-22
28-17

Figure 12. Bathymetric chart of the Mokuyo Smt.

Symbols in Fig. 2.
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Figure 13. Whale’s-eye view of Mokuyo Smt, from south of the mountain.
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Figure 14. Bathymetric chart of Kinyo Smt.
Symbols in Fig. 2.
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