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Abstract

Much interest is now being exhibited in a steady growth of non-explosive marine seismic
sources throughout the geophysical industry.

The trend toward greater use of this sophisticated technology indicates that there have
been extensive technical advances in designing a variety of new transducers, as well as the
tremendous effort devoted to the research of digital data processing with the advent of modern
computer facilities, since the earliest years of the art.

Among the various systems, it is widely recognized that the so-called “sparker”, one of
the forerunners in the field of non-dynamite method, can particularly offer a good deal of
versatility in controlling power spectra of sound pulses by its very nature.

For many years, improvements in the signal-to-noise ratio and penetrability of seismic
signals generated by electric discharge beneath the sea surface have bheen a continuing project
with the geophysicists of Geological Survey of Japan, following the development of low-energy
prototype in 1960.

Later experience and theoretical investigation showed that increasing of storage capac-
itor bank in a straightforward manner could provide the simplest way in accomplishing these
goals, keeping pace with the endeavour to be done for implementing data processing techniques.

In the following will be presented an outline of the high power sparker version (maxi-
mum stored energy: 60,000-joule at a repetition period of 4 sec) evolved recently in our labora-
tory; however, we have confined ourselves to a cursory description thereof because major
concern is centered around the potentiality of frequency control, which makes possible tailoring
‘the pulse shape for the best display of recordings, by regulating the electrical parameters
incorporated in the whole system, and associated acoustical characteristics of underwater elec-
tric discharge. Although most of the analyses are those of the electric circuit theory, not from
acoustical point of view, it is often the case that the actual waveforms of sound pressure can be,
to a large extent, approximated by the current flowing the electrode, and the validity of this
assumption is supported satisfactorily by powerful evidences.

Never have so many features been combined in a single equipment, and hence, a compro-

mise between resolving power and penetrability is usually made with respect to a given driving
source. A qualitative remedy for this problem is proposed on the value of energy concentration
in an effective portion of waveforms in terms of time and frequency domains; it is suggested that
careful attention should be paid to choosing the repetition period so as to maintain the highest

power consumption at sparking electrode.
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The selectivity of frequency control is especially beneficial in difficult areas and permits

one to target more precisely on specific objectives such as a desired reflection event or reduction

of ambient noise.

Also commented is an experimental study of adaptability of conventional coaxial elec-

trode for applying in fresh water in view of the fact that there exists a real need in earth sciences

for surveying such water-covered areas as lake, river, lagoon, etc.

As the multiplicity of capacitor bank, electrodes and detectors is increased to cope with

still more difficult situations, however, we are eventually confronted with an inherent limitation

even though encouraging results are being worked out. Further research and development are,

therefore, required to yield better quality of recordings and in extracting weak signals.

Attempts are continuing, and this is a progress report of limited success we have had up

to date.
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