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Table 3.4.1 Configuration and specifications of long-term OBS (TOBS-24NL)

(1) Spherical glass pressure vessel

Dimensions: External diameter 17 inches, inner diameter 15.9 inches; Maximum deployable water depth 6700 m

Connectors: 10 pin x 1 (control/hydrophone), 3 pin x 1 (transducer)

2 pin % 1 (forced electrical corrosion release system)

'Vacuum port x 1

IHard hat size: H22in x W 22inxD 191n

(2) Battery

Recorder battery: OBB-24N-16 (3.9 V lithium battery cell, series connection of 2 cells x 16 sets parallel)

* For short-term (3 months) OBS: 3.9 V lithium battery cell, series connection of 2 cells x 8 sets parallel)

Transponder battery: L-G2BA (12 month-use type)

* For short-term (3 months) OBS: L-G2BA (5 month-use type)

(3) Seismic sensor

'Velocimeter: two horizontal components and vertical component installed in gimbal

Natural frequency 4.5 Hz, sensitivity 0.41 V/(cm/s), damping constant 0.7

(4) Hydrophone

Sound pressure sensitivity: —168 dB (ref. 1 V/uPa) (2-15 kHz),—168 dB £ 1 dB (10-5000 Hz)

(5) Recorder (long-term remodeled DTC-6710)

Input channels: 4 ch, input voltage 4.2 V (0 dB)

Sampling rates: 50, 100, 125, 200, 250, 500 Hz. A/D converter: 24 bit Delta-Sigma type

Pre-amp. (4 ch each): Magnification ratio 0, 20, 40, 60 dB. Low-pass filter, fc 220 Hz, 18 dB/Oct.

Clock accuracy: £5 X 10%s7 Trigger type: threshold, time-window, etc.

IPower consumption: Normal operation, 12 mA. During data archive, 45 mA

Storage media: 40 GB HDD

(6) Acoustic transponder

tReceiver channels: 3 ch. Receive frequency 8.0—11.0 kHz. Transmit frequency 8.3—10.7 kHz

(7) Radio beacon

LAntenna power: 0.1-0.2 W. Transmit frequency 41-44 MHz. Radio wave type Al

(8) Flasher

lash interval: 2 s. Light emission: Discharge in xenon gas. Power: 0.1 J

(9) Release system: Forced electrical corrosion type

(10) Sinker

b)imensions: L 65 cm X W 65 cm X H 25 cm. Weight in air: about 35 kg




Fig. 3.4.1 Long-term ocean bottom seismometer (OBS) (TOBS-24NL). Instruments (seismometers, digital recorder, electronics
for transponder, batteries) are contained in a spherical glass pressure vessel that is covered by a yellow polyethylene
housing called a “hard hat”. A radio beacon is placed on the left side of the hard hat and a light that flashes during
recovery is installed on the right side. The transducer of the transponder is behind the hard hat. An anchor painted

brick-red will be released by a forced electrical corrosion release system to allow recovery of the OBS.
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Fig.3.42 Locations of OBSs deployed from November 2011 to September 2012. Inverted triangles indicate long-term OBSs, and

squares indicate seismic stations of the Japan Meteorological Agency. Epicenters (circles) from January 1, 2012, to July
12,2012, are also plotted (from Japan unified seismic catalog).
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Fig. 3.43 Photograph of the long-term OBSs (with yellow hard hats) onboard R/V Ryofu-Maru during cruise RF11-10 in
November 2011. The other spherical vessels are long-term OBSs of the Earthquake Research Institute, University of

Tokyo.
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Fig. 3.4.4 Photographs taken during deployment of long-term OBSs during cruise RF11-10 of R/V Ryofu-Maru. (a) A long-term
OBS was moved manually from its secured in-transit position to the side of the ship in preparation for deployment then

(b) winched over the guardrail and (c) lowered to the sea surface.
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Table 3.4.2 Locations and descending and ascending durations of long-term OBSs installed in November 2011

. 1 - 1
Station | OBS Latitude Longitude Watef De@nt Descent Release time® Ascept (Ascent Release for !
code | code . . depth dul"flthIl speed. (min.) duration speed. deployment® Surfacing Remarks
Deg. | Min. | Deg. | Min. | (m) |(min) (m/min) (min)  ((m/min)

T2 | 1014 | 141| 21.636 35| 44.163 1475 23 64 — — — 2011/11/06 — No response from the
17:08 transponder

U3 |I-010| 141 34.032 35| 27490 1155 24 48 1 43 27 2011/11/06 | 2012/09/22
11:50 11:18

V2 | 026 | 141 15.660 35| 17.205 922 14 66 — — — 2011/11/07 — No response from the
09:49 transponder

W3 | 1007 | 141| 24253 35| 2007| 3580 58 62 29 84 43 2011/11/05 | 2012/09/22
16:09 08:23

Location and water depth were estimated from acoustic ranging measurements between R/V and deployed OBS
2 Japan Standard Time

? Release time was measured from the acoustic response of the transponder
* Surfacing time was detected by the radio beacon
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Fig. 3.4.5 Photograph of long-term OBSs onboard R/V Ryofi-Maru during cruise RF12-07. The OBSs were placed on the
working deck with blankets under them about 5-10 m behind the shelter of a CTD hangar.



Table 3.4.3 Log of malfunction and onboard countermeasures of acoustic transponder of OBSs during the cruise RF12-07 of R/V
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Ryofu-Maru in September 2012

2012/9/19 14:00 | Carried OBSs onto Ryufi-Maru
14:45 | OBS transponder checks resulted in normal performance
(1) Transmitted a call signal to confirm that the release system was off Normal response (responded to first signal).
(2) Transmitted a ranging start signal Normal response (responded to first signal).
(3) Ranged 3 times, and confirmed correct distance. Normal response (responded to first signal).
(4) Transmitted a weight release signal Normal response (responded to first signal).
(5) Confirmed the voltage of the release system (>13 V) 1443V
E}6e)mcc<;lnfmned the ascending signal by tilting the transponder to 60° from Normal response (responded to first signal).
(7) Transmitted a call signal, and confirmed that the release system was on | Normal response (responded to first signal).
(8) Transmitted a release-off signal, and confirmed the release system was 0016V
off (<0.5V) :
(9) Transmitted a ranging-off signal Normal response (responded to first signal).
f) lf;)) Transmitted a call signal, and confirmed that the release system was Normal response (responded to first signal).
2012/9/21 13:30 | Departure from Odaiba, Tokyo port
19:00 Tested response of the OBSs on the working deck (high noise) and in the <<Red color indicates malfunction>>
hangar (low noise)
Transmitted a call signal in the hangar (low noise) using acoustic controller
A and the transducer A Responded to 2nd calls
Transmitted a call signal in the hangar (low noise) using acoustic controller
B and the transducer B Responded to 2nd calls
Transmitted a call signal on the working deck (high noise) using the
acoustic controller A and transducer A No response
Transmitted a call signal on the working deck (high noise) using the
acoustic controller B and transducer B No response
Conducted the same tests on the working deck (high noise) with OBSs
1-007 and I-010 which had been successfully retrieved Normal response from both OBSs
2012/9/22 21:04 | Test the transponders with call signal
(The second test following the procedures of the check sheet)
(1) Transmitted a call signal to confirm that the release system was off Responded to 2nd call
(2) Transmitted a ranging start signal Responded to 3rd call
(3) Ranged 3 times, and confirmed the correct distance 1st 3 m, 2nd 1m, 3rd no response, 4th 0 m
1st-7th no response; transmitted a call = normal
(4) Transmitted weight release signal response; Transmitted release signals = no
response to 8th signal
(5) Confirmed the voltage of the release system (>13 V) No measurement
6) Conﬁrmed the ascending signal by tilting the transponder to 60° from Not done due to the lashing
vertical
(7) Transmitted a call signal and confirmed that the release system was on | Normal response (responded to first signal.)
f)%;l;rgn;nvlitted arelease-off signal and confirmed the release system was Normal response (responded to first signal.)
No response to 1st-3rd signals. Abnormal
(9) Transmitted a ranging-off signal response to 4th signal (responded as ranging).
Normal response to 5th signal
f) lf;)) Transmitted a call signal and confirmed that the release system was Responded to 2nd call
22:52 | Disconnected the transponder connector, and started initialization of the CPU
23:57 | Linked the connector and finished the initialization of the CPU. Cleaned the greased connector




Table 3.4.3 (continued)
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Following tests were done with the output level at Lv. 2 (transmission

2012/9/23
level)
0:30 | (1) Transmitted a call signal to confirm that the release system was off Normal response (responded to the first signal.)
0:31 | (2) Transmitted a ranging start signal Responded to 2nd calls.
) . . Normal response (responded to every signals),
0:32 | (3) Ranged 3 times, and confirmed the correct distance 1st3m, 2nd 0 m, 3rd 0 m
) . . . Responded to the 2nd signal (another OBS
033 | (4) Transmitted a weight release signal transponder responded to the 1st signal).
0:34 | (5) Confirmed the voltage of the release system (> 13V) 1443V
6) Conﬁrmed the ascending signal by tilting the transponder to 60° from No measurement due to Tashing
vertical
(7) Transmitted a call signal and confirmed that the release system was on | No response to all 3 signals
037 g%;l;rgn;n\;l)tted a release-off signal and confirmed the release system was Responded to 2nd signal. 0.007 V
) . . . Abnormal responses to all 3 signals (responded
0:38 | (9) Transmitted a ranging-off signal as ranging).
040 (10) Transmitted a call signal and confirmed that the release system was Abnormal response to 1st signal (responded as
’ off ranging), normal response to 2nd signal
0:42 | Transmitted a ranging cancellation signal. Normal response (responded to the first signal).
Additional call test for confirmation with the output level of Lv. 0
0:44 | (1) Transmitted a call signal to confirm that the release system was off Normal response (responded to first signal)
0:44 | (2) Transmitted a ranging start signal Normal response (responded to first signal)
1st4 m, 2nd 0 m, 3rd O m. Transponder of
0:45 | (3) Ranged 3 times and confirmed the correct distance 1-021 spontaneously responded between 2nd
and 3rd signals
0:45 | (4) Transmitted a weight relcase signal 1-01 1 abnormal response (responded as
ranging)
0:46 Transmitted a release signal No response. 1—012. abnormal response
(responded as ranging)
0:47 Transmitied a release signal 1-01 1 abnormal response (responded as
ranging)
(5) Confirmed the voltage of the release system (>13 V) No measurement
(6) Transmitted a call signal and confirmed that the release system was on | Abnormal response (responded as ranging)
(7) Transmitted a release-off signal and confirmed the release system was Abnormal response (responded as ranging)
off (<0.5V)
(8) Transmitted a ranging-off signal Abnormal response (responded as ranging)
(9) Transmitted a call signal, and confirmed that the release system was off | No execution
2012/9/23 Consulted engineers of Nichiyu-Giken and conducted call tests on the two No normal responses
~2012/9/25 retrieved OBSs and the two OBSs to be installed P
2012925 17:00 Ryoﬁf—Mam anchored in Tokyo Bay, engine stopped, but generator still
working
18:00 | Call test under relatively low noise conditions No normal response
2012/9/26 14:00 | Checked the acoustic transponder until 15:50 No normal response
2012/9/27 8:48 | Docked at Odaiba, Tokyo port
9:12 | Stopped engine
) Switched power supply from shipboard generator to land-based power.
9:30 .
Noise level decreased
9:31 | Transmitted a call signal (observed by Nichiyu-Giken staff)

Continued tests until the afternoon

Normal responses (no recurrence of abnormal
responses)
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rows on the left are OBSs built by Tokyo Sokushin Co., Ltd, and were transferred from the Hydrographic and

Oceanographic Department of the Japan Coast Guard to the Meteorological Research Institute. Eight of them were
remodeled from short-term OBSs into long-term OBSs in 2011 and 2012.
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Fig. 3.4.7 Seismic records obtained by the U3 long-term OBS. Records, from top to bottom, are the vertical, horizontal-1, and

horizontal-2 components, and hydrophone data.
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Table 3.4.4 Observation period and recording parameters of OBSs that were successfully retrieved

Station | Observation | Observation end time | Sampling Digital filter mode Gain of At

code start time (start of retrieval) rate &l pre-amplifier (Installation/retrieval)

U3 2011/11/08 | 2012/9/22 10:34 125Hz Minimum phase 1-3 ch: 40 dB, -0.008/-1.684 s
00:00 4 ch:20dB

W3 2011/11/08 | 2012/9/22 06:29 125Hz Minimum phase 1-3 ch: 40 dB, -0.003/-1.665 s
00:00 4 ch:20dB
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