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Submarine topography in the east sea to the Minami—Tori Shima Island, North West Pacific Ocean’

Mitsuhiro OIKAWA *', Taisei MORISHITA **

Abstract

Japan Coast Guard has carried out the bathymetric surveys in the eastern sea of the Minami—Tori Shima Island,

North West Pacific Ocean since 1998 to 2008. The precise bathymetric data acquired in these surveys reveal the de-

tails of the submarine topography, and clusters of small conical volcanoes were discovered.

The cluster which is located at southeast of Minami—Tori Shima Island is the largest (80 km x 50 km) in this

area. Almost all cones which belong to the cluster are hundred meters in height and less than 10 km in diameter.

Considering the size and the shape of the cones, the cones are considered not to be formed by landslide or hotspot.

The morphological characteristics are very similar to petit spot volcanoes near Japan Trench, northwestern Pacific

Plate. More than one cluster are found out on the survey area, therefore there is a possibility that more small cones

cluster exist on (northwestern) Pacific Plate.
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Fig.1 The Index map for the survey lines. The rectan-
gle indicates the study area.



Submarine topography in the east sea to the Minami—Tori Shima Island, North West Pacific Ocean.

153°E 154°E 155°E 156°E 157°E 158°E
26°N 7 7 : 26°N

25°N 25°N
24°N 24°N
23°N 23°N
22°N 29°N
21°N & / : o 21°N
153°E 154°E 155°E 156°E 157°E 158°E

e ——
-10000 -7500 -6000 -4500 -3000 -1500 0

Depth (m)

Fig. 2 The bathymetric map. A: Guyot, B: Seamount except Guyot, C : Sea knoll with about 1, 000 m in height and
flat hilltop, D : Wide sea bottom high of very low gradient, E : Small cone cluster with hundred meters in height
and less than 10 km in diameter. Asterisks (%) indicate the feature which is picked up at Fig. 5. The area en-
closed in black rectangle is the area focused in Fig. 6,7, and 8.
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Fig. 3 The contour line map. The white masked area is interpolated area.
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Fig. 4 The gradient map. The white masked area is interpolated area.
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Fig.5 Examples of undersea features. A: Guyot, B: Seamount except Guyot, C: Sea knoll with about 1, 000 m in
height and flat hilltop, D : Wide sea bottom high with very low gradient, E : Small cone cluster with hundred
meters in height and less than 10 km in diameter (E—1 : Southeast of Minami-Tori Shima Island, E -2 : North
of Tayama Guyot).
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Fig. 6 The precise bathymetric map around the small
cone cluster at Southeast of Minami-Tori Shima Is-
land.
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Fig. 7 The precise gradient map of Fig. 6.
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Fig. 8 The precise backscatter mosaic map of Fig. 6.
Blue lines mean Isobath lines. Contour interval is
100 m. The red circles indicate high reflectivity
area.

it (Moore, 1989) X ->THROAHNILE
DMHPEL L EEZONL., NT A EBILEEHO
WRER IS RE S 7a y 7 (Ehul) &, YK
&7y 7 BIERRIEO MG SV EREELS
FEL, BRGNS OREICHE- T, 7uy 7@
BBAVNS S % (ESH, I, —Fh, M
BEHEEO/NERRZ, DO/ KHE
ko 7y 7 RS, LS
20 km FEEE O Wil o M T2 5 R SFEL T
%

{

F72, NTATOIRBET T Y 7 OIREHH
HELER, 79y 7 oE# 5 HiE Nuuanu A
AT AL U RS B 1), Wailau [ A 38 C LR
PET 238 LT\ 5 (Smith et al,, 1999). 2O
FENE IR BIE O LT ) & 1E2E T % H A% Y
5. 77, BEEWMETO/NE L ZET 5
il %2 o ix, %< o%a, N#EROBIREZ R
L, BEDQTHMMEZRS 2\,

BB B O/NE LR, WIREEED S H AR
fHEDOIE R L TR 52T F ARy P
&AL . TF 2Ky b RIDOEKIZ,
KINATHBECRIDE Z 2 5, IO BEEIZHK
km, HEIEHE m (Hirano etal., 2001, 2006,
2008) TH Y, SGEO/NEREREEIZIZEHELV. 7
F ARy MKINOREBIZE, Kl S S
BWall Lo TRWREHESBM S M TWw 5 A
(Hirano et al., 2006), 4 HO/NEREFFIZBWTH
FREOBIHAE RSO N T WD, FFIZ, 154°43
E, 23°44" N} 0¥ 145°50" E, 23°28" N IZfLiE 5
BNEFEA 0%, A S HACH S SO iR
DENGATHIED > TO BT DR TE B (5
8 ).

R LTF ARy MKILEDHERD WL D
Honsg, 752Ky MRINEEHED TR O T 7
Y= A XU BFLOTARICE S TEREINS
(Hirano et al., 2006) &#z 65N TW5HA, 4
O/NERFET 75— 54 X XD WITHERE D S
WHIZWBE L CwWb, 72, REOSAEE
%, Hirano et al. (2006) THRHALINZTF X
Ay PTIE37km x37km 472 ) oL TH



Mitsuhiro OIKAWA, Taisei MORISHITA

WL, Ao AP T, 80 km x 50 km
DFPIZE T EFEL T D
SAEED RIIB VT ﬁiéht%az
%yfﬁﬁﬁkﬁwawé.%aﬂ%y7wﬁ
FEAR 5 00 o B AHEE A RN S AE S % 7T
ARy T, 80km x 90 km O #HiPHIZ B
JEAEAE L (BB - i, 2008), 4 [Hl /)Nl e &
BB - S OHTIZFATH 5.
A OFRA WL, RN RIS b

158" 00'W 157" 40'W 167" 20'W 157° 00'W 156" 40'W 156 20W 156" 00'W
>

' 1 AN
158" 00'W 157" 40'W 157 00'W " 40" 156" 20W 156" 00'W

F ? ¥ i i i 1
10000 -7500 -6000 -4500 -3000 -1500 O
Depth (m)

Fig. 9 The Bathymetric map around the landslide area
at the northeast of Oahu Island, Hawaii. Bathymet-
ric data was down-sampled to 0. 001 degree grid
from 50 m grid, SOEST.
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Fig. 10 The gradient map around the landslide area at
the northeast of Oahu Island, Hawaii.

MR TE, F4BOFTAMmIRIC RS 37N
Ao (FEH - A, 1995, Tsujietal, 2007) T
bRZTONLZEND, ZOM/NNEERDL
PERTFHETL— F LTSN ARtz R L
TWh.

5 Kb

SR DOWTED S, B 5 W7 O FEM 22 ik
WL L %o 7z Rl R, 5%
[F] ¥ 2 A3 B BR O JERE 22 Bk & LTI &
Nz ehMifEsns. 72, HEEHEEIIBWY
THERR S N7/l IR LE, RS 80100 m, AR
Bkm 2> 5 10 km F2 B, SO 5 BE 0 58 W g i T
2FLH, TOMBRREEDNS, 3D IZX S
NRAy PARY PRINZE B30 L I3EZIC
Qv FOEFIZOWTHLMITT 5720121,
GAFINGEEDSLETH Y, KilraoE - by
MK ZB S L, KighoMmo FE gL & o
R ) 22 ] ) 72 BA AR O FR WY, /Nl e 0 KIS B
YoIt, <7< ORIV TOMGED AT K
Thsb.

6

RAERFHRAL T ¥ T Hf%E 1~ & — PEPE KIS
BEEZDSEHEE LA L TE#HoEz £
LET. KL oOERAICL - T, Kawgidds#
ShF L7 BLTEHLET. ABFRICIE
1998 4E722 5 2008 4FE F TORKEMF AL TG S L
Ter—s2fHLE L. #iEICHEDL-72ELD
HITHE L EHOBEERLTT.
AT O G 38 E 7 — & O FEHT 21 MB-sys-
tem ZMEH L L7z, ARGSCIfEH L 72 OFER
WZIEGMT 2L £ L7z NI A FZO MK
121&, "7 4 K% ® SOEST (School of Ocean and
Earth Science and Technology) ® HP IZB\WTXH
HENTWw550m 7Yy FF—F ZfiHw/L
FL7 L TEHALET.

%"

1998 422 & 2008 42 AT Tl AR T 1ALV



Submarine topography in the east sea to the Minami—Tori Shima Island, North West Pacific Ocean.

KV - BB R HT IS B v Tl A %
FEhi L7z, O NHRIE T — & X0 3724 i
EHIEAE LN, $72, MEBOEEIZE VT
RS RO o7z, Zo/pnERRE, HEl
100 m, EAEIZE km 55 10km F2E &M S <,
T 2RIEHHEIRD b DA% . 2 S/ RE
DRI DOWTIX, TR, Ky P ARy
b, #FRYIZXZMNINICEZDDEITERIC
<<, HAREEMEOIWE K FE L TR - 7
TFARy b EFPRSL V. TS O/NE R
EARPRAR CHEESL 2> TB Y, LI EE
TU— b RICHAR I NS TTRREYRD 5.

23 3R

Courtillot, V., A. Davaille, J. Besse, J. Stock. (2003), hree
distinct types of hotspots in the Earth’s mantle,
Earth and Planetary Science Letters, 205, 295-308.

Hess, H. H. (1946), Drowned ancient islands of the Pa-
cific Basin, Am. J. Sci, V.244,772-791.

Hirano, N., Yujiro Ogawa, Kazuo Saito (2001), Long-
lived early Cretaceous seamount volcanism in the
Mariana Trench, Western Pacific Ocea , Marine Ge-
ology, vol.189,no.3- 4, 371-379.

Hirano, N., Eiichi Takahashi, Junji Yamamoto, Natsue
Abe, Stephanie P. Ingle, Ichiro Kaneoka, Jun’ichi
Kimura, Takafumi Hirata, Teruaki Ishii, Yujiro
Ogawa , Shiki Machida & Kiyoshi Suyehiro (2006),
Volcanism in response to plate flexure, Science,
vol.313, p.1426-1428.

Hirano, N., A. A. P. Koppers, A. Takahashi, T. Fujiwara
and M. Nakanishi (2008) Seamounts, knolls and
petit-spot monogenetic volcanoes on the subduct-
ing Pacific Plate. Basin Research, Volume 20, Issue
4, Pages 543-553.

Koppers, A. A. P, H. Staudigel, M. S. Pringle and J. R.
Wijbrans (2003), Short-lived and discontinuous in-
traplate volcanism in the South Pacific, Hot spots or
extensional volcanism?, Geochem. Geophys. Geo-
sys.4.

Moore, J. G., D. A. Clague, R. T. Holcomb, P. W. Lipman,
W. R. Normark, and M. Torresan (1989) ,Prodigious

submarine landslides around the Hawaiian Islands,

J. Geophysical Research, 94, p.17465.

SOEST, Main Hawaiian Islands Multibeam synthesis, 50
Meter Grids for GMT, http://soest.hawaii.edu/
HMRG /Multibeam/index.php,
2008.

Nakanishi, M., Kensaku Tamaki and Kazuo Kobayashi
(1992), Mangetic anomaly lineations from Late Ju-

at December 8,

rassic to Early Cretaceous in the west-central Pa-
cific Ocean, Geophys. J. Int., 109, 701-719.

Smith, J., Kenji Satake, Tadahide Ui, Frank Trusdell, No-
hiro Tsuboyama, Jirou Naka and Eiichi Takahashi
(1999), Detaioled bathymetric map of Nuuanu and
Wailau Slides, Northeast of Oahu, JPGU joint meet-
ing 1999, Ve-P 002.

Smoot N. C. (1989), The Marcus-Wake Seamounts and
guyots as paleofracture indicators and their relation
to the dutton ridge, Marine Geology, 88, 117-131.

Smoot N. C. (1999), Orthogonal intersections of mega-
trends in the Western Pacific ocean basin, A case
study of the Mid Pacific mountains, Geomorphology,
30, 323-356.

Smoot N. C. and King R. E. (1992), Three -dimensional
secondary surface geomorphology of submarine
landslides on northwest Pacific plate guyots, Geo-
morphology, 6, 151-174.

Tsuji, T, Yasuyuki Nakamura, Hidekazu Tokuyama, Mil-
lard F. Coffin, Keita Koda (2007), Oceanic crust and
Moho of the Pacific Plate, Island Arc, 16, 361-373.

Wessel, P and W. H. F. Smith (1998) ,New, improved ver-
sion of the Generic Mapping Tools released, EOS
Trans. AGU, 79, 579.

FrEg 7 oL, HEAEC, PEHEA, KGR, Kirby
Stephen, H®st K, KFEjZz, EH¥EL, &K
ph¥, M C, =R EW (2008), H A
T8 =4 X LTOHRTF ARy MK
B [Fa a5y TR ORBNEZOESE,
H AR 2R 2R IEFF 7 2008 FERZ PRIE, 244
-P 006

FH K - RS EER - KR
B3 S 52 138 D i JE R &
ABHFZE R, 5 31 .

I sEsh - 5 HE (2005), LV, BRI AL
A B DTERE, b ER KA B B 2
2005 FF GRS PR, J078-002.

%

7"%35 (1995), /N4
7 b=y A, kB

\



Mitsuhiro OIKAWA, Taisei MORISHITA

HH AR, GENER, SRVLH—, Eiks AR, )55,
I FEE, ARSRA (2009), 6B B 2 i1
B B REE MR ERA ~2007 4FBEES 6-8 KK
B4l 3 4y (MTr 11, MTr 12, MTr 13, MTr 14)
~ HEEAG EGB R A5 27 4, 100-108.

BN, WTIER, RAge, S, B, 2%
KRIEM, BHFEE (2008), B &S ELMmHICE
VT % A5 M TS R A~ 2006 4E RS 14 - 16 KK
FEMIFA (MTr8, MTr9 & O MTr 10 #I%%), #
TEIG B A 26 %, 100-108.

w W, sk, ANERE, MEX (2001), ¥ v
VE—lEETICERONLE Y PAKRY N OEH)
WX DI L7k A g, HERRE AP
Y 2001 FFAIAZ PRIE, A5-P006.



