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WATERS OF JAPAN 1

Shigeru KASUGA, Masakazu HAYASHIDA, Member of Continental Shelf Surveys Office*
Abstract

The Hydrographic Department of Japan (HDJ) has published a new magnetic map and free-air
gravity map at a scale of 1! 3,000,000 by compiling large amounts of data sets.

The data source of these two maps are mainly composed of homogeneous and high-resolution data
collected by the Continental Shelf Surveys Project which has been carried out by the HDJ since 1983,
and other data sets provided by Japan Oceanographic Data Center. The maps cover vast area of
southern waters of Japan, including two island arc-trench systems, from East China Sea, northern
Phillippine Sea to Northwest Pacific Basin. '

This paper introduces the outline of the above published maps and summarizes the characteristics of
magnetic anomalies and tectonic features related to island arc volcanic activities and seafloor spread-
ing. The type of volcanic activities on several remnant or active island arcs and other submarine
elevations are classified into three groups in terms of the characteristics of magnetic anomalies. The
difference of these types might be dependent on the distribution of zones of crustal weakness.

Evolutionary process of seafloor spreading in the back arc basins and deep ocean floor are discussed
by comparing the pattern of the lineated magnetic anomalies in the Shikoku Basin and Northwest
Pacific Basin. Magnetic anomalies show back arc basins tend to have more complicated history of
seafloor spreading.
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Fig.6 Characteristics of magnetic anomalies in the southern waters of Japan.

lower . black areas show negative anomalies less than 100nT.
upper - black areas show positive anomalies.

thick line © trench axis ; broken line . volcanic front
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Fig.7 Topographic section along the ridge axis of Daito Ridge (lower figure) and Kyusyu-Palau Ridge (right

figure) .

Table 1 Classification by the feature of magnetic anomalies related to volcanic activities on the major

submarine elevations or basement highs in the southern waters of Japan.

type of magnetic anomaly topgraphic name
chain of dipole anomaly Ryukyu Volcanic Chain Sitito-Iwo Sima Ridge Kyusyu-Palau Ridge
belt of lineated anomaly Amami Plateau

Daito Ridge

Oki-Daito Ridge
Ogasawara Plateau

en echelon anomaly Goto-Senkaku Belt
Nisi-Sitito Ridge




Publication of Geomagnetic and Gravity Anomaly Chart 339

LOEME NN B, KIMHE, WREEE, EEE
B, JUN - T A HERIZ DO RSN TH - 72 Bl
HEE &2 TR L 72 d Bk OKEHE A, 1976,
X)), LB WEBERIIBED HEIN L BT
%,

3FHIREATRICHEARE OESIFROND S
47T, HEEEESPHFE T ) TR vwa R KiE
BB i D IO Th b R B - LB (F
% B4, 1979) LS4 TICET A, Tnbig
B RIC B W CHAEEBIN 7 R E ) b IR
WD FRDEATES % & D Zh° 6 kUK & i3iE
T 2L aHL T80 HEL Tnws,

ZN & ) HEOI I N L R R S O
BB, MEELZ2DTHS I D>,

kili7 ey Foiied 5658 - R B,

4
i

2\

A

BRI QRO T EOE F Y o RiclusTh 5
WEBWTHAHLTEY (Yuasa et al, 1991), #
NENOWINZ KR E L HEARE 2 ->Twas, ©
B« BB BWEOTE LD b B BT IC 2 5 HRE
ABFOHH» L, Kil7a>r DI L v EBLE
WD 5L - B BRI U CATESS 2 i
WARE~NV Dby ) R, RERL2IIL
DETLRELMWLUREPFHEINTHEZ &R
I nTnsd (BFi3r, 1988),

Fig. 8 1B R - B B B\« A3 EATIE
OIFIRED b -BERILTS 2 B CAbE4EME N
BB~ &5 QMELFI OB & EEREX 2 b
BLORT. 2L, #E430~60kmf2E o
M THmLTBY, MERERFEREZL2 L, Bt
Bl 5656 - BB » 1 CUBATES T 2

Fig.8 Bathymetric map and geomagnetic anomaly map of the Sitito-Iwo Sima Ridge and its vicinity. Contour

intervals are 200m and 100nT respectively. Shaded areas in the magnetic map show negative anomalies,

and broken lines show negative anomaly belt. Star marks show the location of major seamount or island.
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Table 2 Comparison of the process of the seafloor spreading between Shikoku Basin (SB) and western part

of Northwestern Pacific Basin (NPB) within the area covered by the magnetic map. Age and spreading

rate of the SB are derived from Kobayashi and Nakada (1978) ,and those of NPB from Nakanishi et al.

(1989)

Shikoku Basin

Northwest Pacific Basin

depth range 4500~5000m 5800~ 6200m
Free-air anomaly 0 ~20mGal —10~+10mGal
age 15~30my 130~155my
spreading rate 2 ~4.5em/y 6 ~ 8cm/y

amplitude of
magnetic lineation

100~200nT (P-P)

200~300nT (P-P)

feature of
magnetic lineation and minor
ridge & troughs

highly segmented
by small offset transform fault

segmented
by large offset transform fault

spreading direction unstable

stable
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