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Challenges to Observe Sea Bottom Crustal Deformations with

Acoustic Ranging Technique ’
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Fig. 1 Schematic Image of the observation of spreading process with direct path acoustic ranging at the

baseline straggling over the spreading plate boundary.
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Fig. 2 Location map showing the field experiment point with SeaFAR in 1997-1998 at Southern East Pacific
Rise spreading boundary. The distance between the two points (stars in the right figure) was measured

repeatedly for more than 400 days.

Fig. 3 Photo of SeaFAR (one of twin unit) just
before the placement on the sea floor in 1997

at Southern East Pacific Rise.
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Fig. 4 Observed variations of water temperature,
travel time of acoustic signal and estimated
distance of baseline at Southern East Pacific
Rise by using SeaFAR. Distance is calculated
with the assumption of constant salinity (35
ppt) and pressure changes based on global
ocean tide model. The trend of distance
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because of the cooling down process of sub-sea
bottom magma reservoir.
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Fig. 5 Schematic Image of the observation of sea bottom crustal deformations with GPS/Acoustic ranging

method at the vicinity of convergence plate boundary.
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Fig. 6 Location of sea bottom geodetic station established with three transponders in February 2000

(Triangle). GPS reference points for sea surface precise positioning are shown(circles). (After Asada and
Yabuki 2001b)

Fig. 7 Photo of a precise transponder just before
the placement on the sea floor in 2000 at
Kumanonada.
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