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Geomorphology and tectonics of the Ogasawara Plateau and its
surrounding area in the Northwest Pacific Basin t

Shigeru KASUGA*, Fumiro SHIMOTORI* and Members of Continental Shelf Surveys Office*
Abstract

The survey under the Continental Shelf Surveys Project by the Hydrographic Department of Japan
revealed the details of geomorphologic feature of the Ogasawara Plateau and its surrounding area in the
westernmost part of the Northwest Pacific Basin. The Ogasawara Plateau is composed of semicircle-
shaped plateau in the western part, whereas, in the eastern part, chain of seamounts that creates a linear
ridge of 500 kilometers, trending east to west. Seamount chain or group running roughly in the
WSW-ENE direction in the north of the Ogasawara Plateau were recognized. Bathymetric and magnetic
maps indicate four fracture zones accompanied by the ridge and fault scarp in the northern part of the
surveyed area. Clear pattern of Mesozoic magnetic lineations as well as linear relief of the seafloor and
acoustic basement associated with the minor ridge and trough trending parallel to the magnetic
lineations were recognized.

These geomorphologic and geological features of the specified area bounded by the seamount chain
to the north and the Ogasawara Plateau with its adjoining area to the south show following remarkable
differences compared with those of the other area.

(1) The topography of the two prominent fracture zones in the north of the seamount chain is expressed
by the escarpment with vertical offsets of more than 500 meters, whereas in the above specified area,
the vertical offsets decrease to less than a hundred meters.

(2) The lineated topographic relief characterized by the minor ridge and trough disappear within the
specified area, whereas magnetic lineations are clearly identified in the whole surveyed area.

(3) Distribution of small conical knolls of probably volcanic origin is limited within the specified area.

These characteristic features indicate that later volcanic activities associated with the formation of
the Ogasawara Plateau, other seamounts and possibly small conical knolls have changed thermal and
stuctural feature of the oceanic crust. They might reset the vertical offset of the fracture zones and
smoothed the rugged ocean floor and acoustic basement in the minor ridge and trough area without
destroying or severely attenuating original Mesozoic magnetic lineations. Theses features may support
the occurrence of mid-Cretaceous intra-plate volcanism that has been proposed by the study based on
deep sea drillings in the Northwest Pacific Basin.
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Fig.1 Bathymetric chart of southern waters of
Japan derived from GEBCO chart and location
of the surveyed area. Contour interval is 1000m.
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Fig.2 Track lines of the survey conducted by the S/V TAKUYO
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Computer-aided bathymetric chart compiled by SeaBeam swath survey data. Contour interval is 100m.

Three solid lines indicate the location of seismic reflection profiles shown in Fig. 6
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Ogasawara Plateau Topography

Northwest Pacific Basin

Fig.4 Whale-eye view of the bathymetry with major topographic names.
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Fig.5 E-W cross section of the topography of the Ogasawara Plateau and seamounts viewed from north.

Vertical exaggeration is about 16.
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Fig.6 E-W seismic reflection profiles across Kashima Fracture Zone (Tentative name). Arrows indicate fault

scarps accompanied by the Kashima F. Z.. Location of profiles is shown in Fig. 3
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Fig.10 Free-air gravity anomaly chart. Contour interval is 10mGal.
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Fig.12 Map showing inclination direction of the topography. Note clear NE-SW trends of the topographic relief
in the northern and northeastern part of the surveyed area. Apparent E-W trend shown in this map is

artificial that is caused by some interpolation errors of the E-W trending swath bathymetric data.
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24.0

Fracture zone

Fault scarp
associated with F.Z,

Ocean floor characterized
by minor ridge and troughs

Positive magnetic
lineation

// Negative magnetic
lineation

b
. ©
EXS) \@ \\ Trench axis

® Small conical Knoll

~

1425

Fig.13 Map showing characteristic feature of the surveyed area such as fracture zone, magnetic lineations etc.

overlaid on the bathymetric chart (contour interval : 1000m). M numbers are plotted that correspond well

to the Mesozoic magnetic lineations identified by Nakanishi (1993). Note the distribution of small conical

knolls (closed circles) concentrates on the area around seamount group and Ogasawara Plateau. Shaded

area indicating ocean floor characterized by minor ridge and trough does not include the area close to

seamount group and Ogasawara Plateau.
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A 20 2 DT TH 5 2o BT 28I

Table 1 Depth distribution of the ocean floor along
three seismic profiles shown in Fig.6 on the
west and east side of the Kashima Fracture
Zone, Depth in parencess are predicted value
of the depth on the basis of emprical ocean
depth (d)-age (t) relation in the normal ocean

(Hays, 1983) . Correction for sediment load
is not applied. Note depth difference is large
on the north of the seamount chain, whereas
small on the south of the seamount chain.

Wy vl W Zd s A K
WEILFIAER | M17[137my] M21.5[146my]
2912’N - |5,800m (6.060m) |6,200m (6, 160m) | 400m
SEIFHE | M18[139my] | M22[148my]
2824'N | 5,800m (6. 080m) |6,100m (6. 180m) | 300m
HILFIEFH | M20[143my] M24.5[152my] 100
27°36'N 5,700m{6,130m) |5,800m (6,230m) m

() DKBEIZd=2,900+270% VT (Hayes, 1983) Ic k%
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Fig.14 Evolution of the geomorphology and structure of the surveyed area bounded by the seamount chain to

the north and Ogasawara Plateau to the south and ajoining southern seafloor in the westernmost part of

the Northwest Pacific Basin
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