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A Cassette Recorder for An Ocean Bottom Seismometer

By Hideki SumMAMURA™ and Toshi Asapa™*
(Received June 10, 1974)

A new taperecorder for a highly sensitive ocean bottom seismograph was developed.
The taperecorder is an improved one from the reel-to-reel taperecorder (SHIMAMURA,
Asapa and TakaNo, 1970) which utilizes compact cassette magnetic tapes. One of the
purposes of the revision is to minimize mechanical vibrations and noises of the tape
transport which are harmful for OBS because highly sensitive seismic sensor is packed
together in a pressure case. Another purpose is to secure good condition of the tape-
recorder against shocks which may be delivered in its preparation on the ships or
during free falling to the bottom of the sea. Frequency band and period of recording
are easily changed by modifying tape speed. Since the tape speed of 0.15 mm/sec is
generally used, the OBS can record seismic signals with frequencies from less than
0.1 to more than 40 Hz (Figs. 2 and 4) for the period of 14 days. The over-all signal-
to-noise ratio and the dynamic range are 34dB (at 5 Hz) and 65 dB, respectively.

Some examples of replayed seismograms off magnetic tapes (Figs. 5 and 8) show wide
frequency response of the OBS as well as high sensitivity of the instrument which
has been enabled by adopting new type of the tape transport.
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Fig. 1. Observation sites of the ocean bottom seismographs. Solid circles
indicate sites by new OBS’s which adopted cassette recorders (29
sites). Depths of OBS observations range from 500 to 6500 m.
Solid lines show profiles of explosion studies, including long
range shot whose profile length extends to 1450 km.
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Photo 1. The cassette recorder for ocean bottom seismographs. A geared
micromotor with tachogenerator for frequency servo circuits
drives the mechanism. Electrical circuits are consist of seismic
amplifiers with gains of 94 dB and 74 dB and buffer amplifier for
AC bias current (Fig. 6). The circuits are fully composed of
integrated circuits so that they occupy only 10X5X1.5cm (above
right of the tape deck mechanism). Special rubber insulators on
both sides carry out an imporant role in order to insulate vibra-
tions and sound noises generated in the recorder from highly
sensitive seismic sensor. An in-line four track head is used.
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Fig. 2. Frequency response characteristic ot the cassette recorder of the OBS.
Tape speed is 0.15 mm/sec. Since we adopt replay magnetic head with
narrow gap, frequencies up to more than 40 Hz can be replayed by
correcting roll off at high frequencies. Roll off at lower frequencies
together with roll off of seismic sensor (natural frequency 3 Hz) func-
tion as deemphasis to enhance S/N ratio because ambient noise at sea
bottom increases in accordance with lowering frequencies (Fig. 4).
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Fig. 3. Replayed test recorded signal off magnetic tape of the slow
speed cassette recorder. The S/N ratio exceeds 34 dB at 4 or
5 Hz for the thinnest tapes (C120 SM).
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Fig. 4. Ambient noise spectra at sea bottoms, which were analysed from
cassette OBS tapes. Data from Bradner (1964) is also shown, but
noise level is much different from our data. By our data, noise
level at deep sea bottom is comparable with the most quiet place
on land at frequencies more than six or seven Haz.
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OBS MARIANA S

Examples of teleseismic records which
were recorded at Mariana Basin. Nu-
merals show frequencies of band pass
filters through which magnetic tapes
were reproduced. Because of roll off
characteristics at lower frequencies,
signals with lower frequencies are re-
corded with good S/N for teleseisms,
as shown. Note that high frequency
components are surprisingly abundant
in spite of great epicentral distance.
It suggests that the attenuation is much
less at ocean basin. '
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ding magnetic head which is necessary
for direct analogue recording (DR). In
order to obtain high performance for
the thinnest magnetic tapes, bias cur-
rents are required to be adjusted in-
dividually for each channel of a head.
An example is shown.

HT+sZ 2 Tx6i20dBigEEL T
% (Fig. 7). S/N Jhix Fig. 3 b AIB R S &
51 34dB iz & TH 5.

& SRR ERT R O BEEE A
LOT, ADBEEEFIZ03~05pV,_, 1~
100Hz) TH%. WRBHO 7 1 VX 94dB Er A1 v) £ 74dB (7 4 v) CBREIR T B4
ERIELHTHD. DR EFOLDOERREAAT7 AL, Fry—F-vA47rvx—5—DFM
BRBEEBOHENE Ay 77 —HIEREZANLTHAL TV 5. ZIEO I DFEE 4X 1077 DK 5

i

P VT B,
v - T 1
Vems, H i l | |
10 | —--® e
Q TAPE : C1205M .7 ]
S SIGNAL : 5 Hz o e
n 05 e o bt
2 I P P
4 e 4
4 /
—_— P Ve
/
2 ) o
fid S 4
2 A& /
> [A I o ’/ / -]
E RN .
9 S s
A ooos | ’/Y\‘\ Paca ]
= 1 O 4
3 i oS G
/A AR P
= i pac s
(3] : ’ K $
- | 7S .
B oot VA .
2 p E
m /
z | ]
0005 /l/ | h
L L i ; L A
10 50 10 s 100 500 W00 pVpp

INPUT OF RECORDER

Fig. 7. The input output diagram of the cassette recorder. Dynamic range
of 65dB is obtained by using two tracks for the same seismic
signal with difference of gain of 20 dB. Dynamic range is improved
by more than 6dB by using the less thin magnetic tapes (C90).
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Fig. 8. Some examples of seismograms of explosion studies obtained
at Mariana Basin, recorded by the cassette OBS’s. As refrac-
tion arrivals from two kg explosion were recorded clearly at
distances of more than 100 km, the OBS’s are much more
powerful compared with conventional hydrophones.
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