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SUBMARINE TOPOGRAPHY OF
THE NORTHERN END OF YAP TRENCHt

Yo Iwabuchi*, Shinichi Yoshioka* and Akira Asada*
Abstract

Hydrographic department conducted nallow multi beam bathymetric survey in the trench junction
between the Yap trench and the Mariana trench. The survey area includes the western end of Caroline
ridge, the western end of the Mariana trench, and the northern end of the Yap trench.

The Yap trench has no sediment on the trench axis except for its northern end. However, several
bench in the water depth of 5000m to 6800m are recognized on the lower trench slope of the Yap arc.
The Mariana arc also has a bench on its trench slope. The bench of the Mariana arc is composed from
NW-SE trending micro ridges and troughs in echelon. This can be explained by the strike slip motion
between the Pacific plate and the Mariana arc. Upper trench slope of the Yap and Mariana arc is simple
gradient. However, the Caroline ridge is covered with irregular ups and downs. This feature suggests the
geological difference between the Caroline ridge and the Yap or Mariana ridge.

A small ridge locates on the arc junction. The ridge has 30km length and 20km width. The Yap arc
and the Marina arc is connected by the ridge. Normal faults are recognized on the back of the ridge. The
largest fault has N20'W trend, and displacement is more than 1500m. These faults are evidence of

extension force between the Yap arc and the Mariana arc.
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Figure 1. Topography of the Yap-Mariana junction. (JODC,

1984) The box shows the surveyed area.
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Figure 2. Track lines of the surveys A solid line is in
the survey in 1988, and a broken is in 1989.
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Figure 3. Detailed bathymetry of the northern end of Yap Trench. Contour interval is 50m.



92 Y. IWABUCHI, S. YOSHIOKA, A. ASADA

ABOVE 1000
] —-2000 - —-1000

] -3000 — —2000
=]
=

-4000 - —3000

-7000 - —6000

[ -8000 - 7000
]

BELOW  —8000

Figure 4. Whale-eye’s view map of the northern end of Yap Trench. Vertical exaggeration is 3X.
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Figure 5. Landform classification. YA : Yap arc. YAfa

*

Mariana forearc. CR ' Caroline Ridge. WMS : West Mariana saddle*.

% tentative name)

(

WMF : West Mariana Fault*. NB | Northern Basin.
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Figure 6. Topographic profiles along the trench axis. Broken lines show hypotheses
profiles below the sediment. (&) : Yap Trench (B) . Mariana Trench
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Figure 7. Supposed models of West Mariana Fault. 1) | Concentration of the stress
by slab pull force of the Philippine sea plate. 2) : Collision of the Caroline
Ridge. 3) : Clockwise rotation of the Mariana arc. 4) : stretched or torn
oceanic plate because of convex subduction.
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