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TEXT

GEOPHYSICAL PROSPECTING
(S BRANIRRYER )

Geophysical prospecting is the application of the principles of physics to the study of
subsurface geology. Geophysical methods can be used to measure the thickness of sediments
and to map the shape of structures within the sediments. The successful location of buried
structures in which oil has accumulated has been the major factor in the success of the
intensive search for oil of the last twenty years.

Geophysical prospecting is an essential part of a systematic exploration programme.
Geophysical surveys usually follow the geological reconnaissance survey and precede the
drilling phase of such a programme. When surface geology gives evidence of structure,
geophysical methods are often used to confirm the continuation of the structure at depth.
When surface indications of structure are absent, as in jungle and swamp-covered country,
desert and marine areas or where surface structure is liable to differ appreciably from
structure at depth, geophysical prospecting methods provide the only practical means of
exploring the area. D

The most commonly used geophysical methods are: magnetic surveys in which effect on
the earth’s magnetic field of variations in the magnetic properties of subsurface rocks is
measured, gravity surveys in which the effect on the earth’s gravitational field of variations
in the density of subsurface rocks is measured and seismic surveys in which the time taken by
seismic waves to travel through subsurface rocks is measured.

In addition to these methods, the effects of variations in the electrical and radio-active
properties of rocks can be measured. Except when the effects of these variations are measured
in boreholes, they are not widely used in the exploration for oil. © At the present time there
is no geophysical method capable of detecting directly the presence of oil in the subsurface
rocks.

Geophysical surveys can be divided into two broad categories: reconnaissance surveys,

to outline possible areas of interest where there are thick sediments and the possibility of
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Practical English For Petroleum Geophysical Exploration

structural traps, and detailed surveys, to define well locations to test specific structures.
Gravity and magnetic surveys are generally regarded as reconnaissance methods. Seismic
surveys can be used for reconnaissance purposes and are almost invariably used for the

detailed surveys.

The study of the form and occurrence of earthquake waves recorded by seismographs has 30
been the principal source of knowledge of the constitution of the interior of the earth. Using
a special type of seismograph, or geophone, seismic surveys explore the geological structure
in the earth’s sedimentary section by recording the ground movements produced by man-

made explosions.® The waves created by the explosions are reflected and refracted back to

the earth’s surface by the elastic discontinuities that occur at changes of rock types in the
sediments. Seismic surveys are divided into two categories depending on the path taken by
the waves in the sediments between the explosion and the geophones. ® They are called the
“reflection” and “refraction” methods. Seismic surveys provide more detailed information
about the shape and depth of subsurface structures than any of the other geophysical
methods. They are the methods most widely used in the exploration for oil. 40

Both seismic methods measure the time taken by the waves to travel from the explosion,
or shot-point, to the geophones. It is, therefore, necessary to record both the time of the
shot and the time of arrival of the waves at the geophones.® The travel times are rarely
longer than six seconds and are measured to one thousandth of a second. ® The information is
recorded on magnetic tape in the field and the tapes are subsequently processed in a data-

processing center.
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