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Fig. 1. Stacked seismic section (Holbrook et al., 2003). The white line shows the sound speed struc-
ture calculated from the XBT data deployed at CMP 320850. In the upper 500 ms (~375 m), the re-
flectivity corresponds well to the finescale temperature variations.
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Fig. 2. A schematic of the MCS survey. The ship
tows an air-gun (sound source) and a streamer (an
array of hydrophones). Sounds from the air-gun
reflect at the reflectors and reach hydrophones.
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(a) Seismic section from Holbrook et al. (2005) (Fig. 2 (b)). Peaks and troughs of reflections

are shown in red and blue, respectively, in the water column and grey and black in the solid earth.
Yellow lines are reflectors. The reflectors are smooth in the interior ocean but become wavy to-

wards the bottom slope.

(b) Horizontal wave number spectra of vertical displacement from open ocean (squares), near slope

(dots), all scaled by the average buoyancy frequency, N. Vertical bars show 95% confidence inter-
vals. The GM-spectrum for N =1~2.5cph is shown by the gray thick line. (Holbrook et al. (2005)

Fig. 3)
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Fig. 4. Comparison of (left) XCTD temperature,

(middle) XCP southward velocity, and (right)
seismic reflection data. The XCP data were high-
pass filtered at the wave length of 10 m. The blue
lines indicate abrupt temperature and velocity
changes corresponding to the seismic reflections.
Thin black vertical lines on the seismic reflection
data indicate locations of the XCTD and XCP casts
in right panel. (Nakamura et al., 2006)
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Fig. 5. The red lines show the location of legacy
MCS data of JAMSTEC/IFREE
(http://www.jamstec.go.jp/jamstec-j/IFREE_cent
er/). The background map shows the water depths.
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Fig. 6. Stacked seismic reflection section of IBr4 near the Izu-Ogasawara ridge. The location is
shown in Fig. 7. Seismic data were acquired during KR05— 16 cruise of R/V Kairei from November
30 to December 3 in 2005.
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Fig. 7. Time series of SSH anomalies every two weeks from November 2 to November 30, 2005. Con-
tour interval is 5 em. Thick solid line is the line of MCS observation, and the purple and magenta
squares and magenta triangles represent the locations of the Argo floats, located within *=2.5° of
the MCS line within one month. The blue arrows show the cold ring captured in Fig. 6.
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Fig. 8. Vertical profiles of salinity (magenta line),
potential temperature (red line) and potential den-
sity (purple line) from the Argo float data nearest
to the IBr4 line (Fig. 6). The location of floats is
shown in Fig. 7 (purple square).
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Fig. 9. Meridional section of salinity from Argo
float data. The left panel shows the salinity inside
the lens-shaped structure, and the right panel
shows the salinity outside the lens-shaped struc-
ture on Fig. 6. On Fig. 7, the triangles show the
float location used in the left panel, and the squares
show the float location used in the left panel.
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tion interval is about 60km. The vertical black lines
indicate the location of the CTD measurements.
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Seismic Oceanography: physical oceanography using MCS data

K. Yokota® *, K. Katsumata*, M. Yamashita®, Y. Fukao®, S. Kodaira®, S. Miura

Abstract

Multi-Channel Seismic (MCS) survey is now a traditional method in seismology to
study subsurface structures. Since Holbrook et al. (2003) reported that an MCS section in
the Atlantic Ocean can capture a front between cold and warm water masses, the new ap-
proach in physical oceanography using MCS data, “Seismic Oceanography”, has been devel-
oped. The MCS data consist of records of sound reflectors in the ocean interior. Although the
MCS data are contaminated by relatively greater noise than traditional ocean finescale
measurements, the MCS enables a high resolution section (6.25~12.5m in horizontal,
0.75~3 m in vertical) of the ocean density structures, which is difficult to obtain by tradi-
tional methods. It is possible to conduct an MCS profiling without stopping the vessel and it
takes only about a day to cover a 200 km long section. We exemplify the utility of MCS data
in physical oceanography using an image of a cyclonic eddy in the Izu-Ogasawara region.

Key words: seismic oceanography, Multi-Channel Seismic data, finescale, eddy
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