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Abstract

The ocean floor broadband seismology has been established based on several practical observations by using broadband ocean
bottom seismometer (BBOBS) and its new generation system (BBOBS-NX) in Japan since 1999. The data obtained by our
BBOBS and BBOBS-NX is adequate for broadband seismic analyses, especially the BBOBS-NX enables the quality of the
horizontal data comparable to land sites in longer periods (10 s —). And, the BBOBS-NX with tilt measurement function,
BBOBST-NX, is in practical evaluation for the mobile tilt observation that may realize a dense seafloor geodetic monitoring
with low cost. The weak point of the BBOBS-NX system lies in the intrinsic limitation of the submersible in its operation. If
this system can be operated alone like as the BBOBS, it should be a true breakthrough of ocean bottom seismology. We call this
new autonomous BBOBS-NX as the NX-2G in short. Several problems to realize the NX-2G have been almost cleared through
test observations since 2012. The function of the NX-2G system is based on 3 stage operations as shown in the image. The
glass float is added to obtain enough buoyancy to extract the sensor unit from the seafloor and also to suppress the oscillating
tilt of the system in descending, not to exceed the tilt allowance of the broadband seismic sensor. In Oct. 2016, the first in-situ
test of the NX-2G system was performed. The landing of the NX-2G looked well and the maximum tilt in descending was
about +2.5°, that ensured the effective suppression for the oscillating tilt by the glass float. As the final step test of the NX-2G,
the one-year-long observation has been started in April 2017 with the BBOBS deployed nearby, to obtain simultaneous data
for the noise level evaluation. The free-fall deployment and the transition from the landing stage to the observation stage were
completed, those were monitored through the acoustic communication from the ship. This NX-2G was recovered in Oct. 2018
with the ROV, KAIKO Mk-IV, to watch the transition from the observation stage to the recovery stage at the seafloor. All
function of the NX-2G at the seafloor was perfect with immediate extraction of the sensor unit. Noise level comparison with the
BBOBS shows about 10 dB improvement that is not enough as expected, which may lie in a small tension of the cable between

the sensor unit and the recording unit. And, scenes of the landing and the first transition were selfied by the Deep-Sea CAM.
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BBOBS-NX enables the quality of the horizontal data comparable to land sites in longer periods (10 s —). And, the BBOBS-NX with tilt measurement function,

BBOBST-NX, is in practical evaluation for the mobile tilt observation that may realize a dense seafloor geodetic monitoring with low cost.
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The first long-term deployment of the NX-2G had started in this April instead of the BBOBST-NX deployment due to unavailability of the ROV by bad weather
forecast. As this observation was aimed to evaluate the systematic noise level and the function among stages, the recovery is designed to use the ROV and performed

B
SEANN..

The weak point of the BBOBS-NX system lies in the intrinsic limitation of the submersible in its operation. If this system can be operated alone like as the BBOBS,

it should be a true breakthrough of ocean bottom seismology. We call this new autonomous BBOBS-NX as the NX-2G i short. Several problems to realize the NX-2G in Oct. 2018. After the free-fall deployment resulted with the small tilt, the NX-2G was changed into the observation stage correctly by the acoustic command. The

have been almost cleared through test observations since 2012. The function of the NX-2G system 1s based on 3 stage operations as shown in the image. The glass float landing and the first transition were selfied by the Deep-Sea CAM attached. To achieve enough scientific results from temporal array observations, such as the

1s added to obtain enough buoyancy to extract the sensor unit from the seafloor and also to suppress the oscillating tilt of the system in descending, not to exceed the tilt

“Pacific Array” [9], the NX-2G should play an important role from its high quality data and flexibility for ships.

allowance of the broadband seismic sensor.

In Oct. 2016, the first in-situ test of the NX-2G system was performed. The landing of the NX-2G looked well and the maximum tilt in descending was about +£2.5° , -f e =

that ensured the effective suppression for the oscillating tilt by the glass float. As the final step test of the NX-2G, the one-year-long observation has been started in April The amount of required force to extract the sensor unit penetrated into the sediment was measured at the seafloor by using original spring weight
2017 with the BBOBS deployed nearby, to obtain simultaneous data for the noise level evaluation. The free-fall deployment and the transition from the landing stage to scale at several sites, such as deep sea basin and trench slope. It was ranged from 60 to 80 kgf according to the different type of sedimentations.
the observation stage were completed, those were monitored through the acoustic communication from the ship. This NX-2G was recovered in Oct. 2018 with the ROV, The weight of the sensor unit in the water 1s about 38 kgw. Because the buoyancy of the empty Ti sphere housing (D=650mm) is about 75 kgf,
KAIKO MKk-1IV, to watch the transition from the observation stage to the recovery stage at the seafloor. All function of the NX-2G at the seafloor was perfect with we should add some amount of floats to recover the whole NX-2G system as we should install L1 cells etc inside of the T1 sphere housing.

immediate extraction of the sensor unit. Noise level comparison with the BBOBS shows about 10 dB improvement that 1s not enough as expected, which may lie in a

In-situ noise test for the NX-2G by the BBOBST-NX in Nov. 2012 - Feb. 2013
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small tension of the cable between the sensor unit and the recording unit. And, scenes of the landing and the first transition were selfied by the Deep-Sea CAM.
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used 1n this project shows the relative advantage of the BBOBS-NX (upper right graph). .
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