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common midpoint (CMP)—See common depth point.

compressional wave—A P-wave or primary wave. An
elastic body wave in which particle motion is in the di-
rection of propagation. The type of seismic wave as-
sumed in conventional seismic exploration.

critical angle—Angle of incidence, gc, for which the
refracted ray grazes the surface of contact between two
media (of velocitiesV; and V,): sin gc=V1/V..

cross-swath—A method in which seismic receivers are
laid out in parallel lines (swath) and the sources are
shot in lines perpendicular (cross) to the receivers.

digital —Representation of quantities in discrete
(quantized) units. A digital system is one in which in-
formation is contained and manipulated as a series of
discrete numbers.

direct wave—A wave that travels directly by the short-
est path. Other waves traveling by longer routes may
arrive earlier because they travel at higher velocity.

dynamic range—The ratio of the maximum reading
to the minimum reading (often noise level) that can
be recorded by and read from an instrument without
change of scale.

elastic—The ability to return to original shape after re-
moval of a distorting stress. The return of shape is com-
plete and essentially instantaneous rather than
gradual.

elastic-wave propagation—Seismic-wave movement
(including P- and S-waves) through the subsurface.

filter—A part of a system that discriminates against
some of the information entering it. The discrimination
is usually on the basis of frequency, although other
bases such as wavelength, moveout, coherence, or
amplitude may be used.

floating point—A number expressed by the significant
figures times a base raised to a power. Thus, 139,000
might be written as 1.390 x 10° to indicate four signifi-
cant figures. Writing numbers in floating-point format
prevents the loss of significant figures in case the num-
ber becomes too small or too large for a fixed register.
Computers usually use bases that are a power of 2
rather than the base 10.

fold—The number of traces that are added together in
the stacking process.

four-component (4-C) seismic survey—A three-com-
ponent (P-wave, and two directions of S-wave) seismic
survey that has been acquired in a marine environ-
ment. The fourth component is created when air guns
are used as an energy source (shear waves do not prop-
agate through water) and the shear waves are created
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by the conversion of pressure waves at rock-property
boundaries.

four-dimensional (4-D) seismic—The use of 3-D sur-
veys taken at different times to monitor the time-de-
pendent changes of a reservoir.

frequency—The repetition rate of a periodic wave-
form, measured in “per second” or hertz (Hz). The re-
ciprocal of period.

Fresnel zone—The portion of a reflector from which
reflected energy can reach a detector within one-half
wavelength of the first reflected energy.

gain control—Control for varying the amplification or
attenuation of an amplifier, used to compensate for
variations in input signal strength. Gain control is often
automatic, using a feedback loop whereby the output
level controls the gain so as to keep the output level
within certain limits.

Geograph—A Thumper, or other type of weight-drop
method. Geograph is the trade name of Mandrel Indus-
tries.

geophone—The instrument used to transform seismic
energy into an electrical voltage. A coil is suspended by
springs in a magnetic field. A seismic wave moves the
case and the magnet, but the coil remains relatively
stationary because of its inertia. The relative move-
ment of magnetic field with respect to the coil gener-
ates a voltage across the coil, the voltage being propor-
tional to the relative velocity of the coil with respect to
the magnet (when above the natural frequency of the
geophone).

ground roll—Surface-wave energy that travels along or
near the surface of the ground.

hardness—In this case, the term refers to the relative
density of various sediments and rocks (i.e., sandstone
is generally harder than clay, and limestone is generally
harder than sandstone).

Head wave—A wave characterized by entering and
leaving a high-velocity medium at the critical angle.

hertz (Hz)—The measurement of a unit of frequency,
the same as cycles per second = cps. Named after Hein-
rich Rudolph Hertz, German physicist who discovered
electromagnetic waves.

impulsive point source—A source that produces a very
sharp wave of very short duration and that somewhat
simulates the generation of an impulse. An explosion is
an example of such a source.

interval velocity—The velocity of an interval in the
subsurface measured by determining the traveltime
over a depth interval along some raypath. In sonic-log
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determinations the interval may be 1-3 ft; in well sur-

veys it may be 1,000 ft or more. Usually refers to P-wave
velocity.

Love wave—A surface seismic-channel wave associ-
ated with a surface layer that has rigidity, characterized
by horizontal motion perpendicular to the direction of
propagation with no vertical motion. Named for A. E.
H. Love, English mathematician.

low-velocity layer (LVL)—A near-surface belt of very
low-velocity material, also called weathering or weath-
ered layer. The LVL is very important in seismic inter-
pretation because it can have marked effect on the ar-
rival times of reflections.

midpoint—The point midway between a source and a
geophone.

migration—An inversion operation involving rear-
rangement of seismic-information elements so that
reflections and diffractions are plotted at their true lo-
cations. The need for this arises because variable ve-
locities and dipping horizons cause these elements to
be recorded at surface positions different from the sub-
surface positions.

multiple—Seismic energy that has been reflected more
than once.

noise—Seismic energy other than primary reflections;
includes microseisms, source-generated noise, mul-
tiples, tape-modulation noise, harmonic distortion,
etc.

normalize—Forming a ratio with respect to a standard
(the normal). A normalized value usually is dimension-
less. Normalizing often consists of scaling such that
“something equals one.”

100% shooting—Continuous coverage without redun-
dancy, as opposed to common-midpoint coverage.
Also called single-fold shooting.

polarity—The condition of being positive or negative.
A reflection indicating an increase in acoustic imped-
ance or a positive reflection coefficient begins with a
downward deflection, which by SEG standards is rep-
resented by a negative number (negative polarity).

primary wave (P-wave)—See compressional wave. An
elastic body wave in which particle motion is in the di-
rection of propagation.

radar—A system in which short electromagnetic waves
are transmitted and the energy scattered back by re-
flecting objects is detected. Ships use radar to help
“see” other ships, buoys, shorelines, etc.

Rayleigh wave—A type of seismic wave propagated
along the free surface of a semi-infinite medium. Par-
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ticle motion near the surface is elliptical and retrograde
(i.e., the particle moves opposite to the direction of
propagation at the top of its elliptical path). Named for
John William Strutt, Lord Rayleigh, English physicist.

raypath—A line everywhere perpendicular to wave-
fronts (in isotropic media).

reflection—The energy or wave from a seismic source
that has been reflected (returned) from an acoustic-
impedance contrast (reflector) or series of contrasts
within the Earth.

reflection coefficient—A ratio of resistivities, r, as de-
rived from the method of images. The difference of
hardness across the boundary of two layers divided by
the sum of the hardness of the two layers would define
the reflection coefficient at the interface.

refraction—The change in direction of a seismic ray on
passing into a medium with a different velocity.

seismic—Having to do with elastic waves. Energy may
be transmitted through the body of an elastic solid
by body waves of two kinds: P-waves (compressional
waves) or S-waves (shear waves).

seismic wave—An elastic disturbance that is propa-
gated from point to point through a medium. Seismic
waves are of two main types: (a) body waves (P- and S-
waves) and (b) boundary waves or surface waves (Love
waves, Rayleigh waves).

seismograph—A seismic recording instrument or sys-
tem.

seismology—The study of seismic waves, a branch of
geophysics. Especially refers to studies of earthquakes
or to seismic exploration for oil, gas, minerals, engi-
neering information, etc.

seismoscope—An instrument that indicates the occur-
rence of an earthquake.

shear wave (S-wave)—A body wave in which the par-
ticle motion is perpendicular to the direction of propa-
gation.

shot gather—A group of seismic traces plotted together
that are associated with the firing of a single shot.

shothole—The borehole in which an explosive is
placed for blasting.

shotpoint—The location where an explosive charge is
detonated, but also used for the location of any source
of seismic energy, such as Thumper drops, air-gun
pops, Vibroseis excitations, etc.

single-ended spread—A reflection profile that is shot
from one end. Also called end-on spread.
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single-fold shooting—See 100% shooting.

sonar—Sonic (acoustic) waves in water. Used for navi-
gation, positioning, and communications.

sonic—Pertaining to acoustic or P-waves in fluids. Some-
times includes other wave modes and hence becomes
synonymous with seismic and elastic.

soniclog—A well log of the traveltime (transit time) for
seismic waves per unit of distance, which is the recip-
rocal of the P-wave velocity. Also called acoustic- veloc-
ity log and continuous-velocity log, it is usually mea-
sured in microseconds per foot.

split spread—A method of reflection surveying in which
the source point is at (or perpendicularly offset from)
the center of the geophone spread.

spreading loss—Referring to energy loss from an ex-
panding wavefront with depth. As a seismic wave ex-
pands outward from a shot, the energy per unit area of
the wavefront is inversely proportional to the square of
the distance from the shot because the total energy has
to spread over an increasingly larger area.

stacking—The process of creating composite records
made by combining traces from different records.
Stacking involves filtering because of timing errors or
waveshape differences among the elements being
stacked.

stacking velocity—Velocity calculated from normal-
moveout measurements and a constant-velocity model,
Used to maximize events in common-midpoint stack-
ing.

surface wave—Energy that travels along (or near to)
the surface. Motion involved with the wave falls off rap-
idly with distance from the surface. In seismic explora-
tion, this is usually referred to as ground roll.

synthetic seismogram—An artificial seismic-reflection
record manufactured by assuming that some wave-
form travels through an assumed model.

three-component (3-C) seismic survey—A seismic
survey that is shot and that records the P-wave reflec-
tions in addition to S-wave energy recorded with two
directional components. The P-wave-amplitude data
supply information about depth and fluid content of
the subsurface, while the two directional components
of S-wave energy supply data pertaining to the internal
makeup of the rocks, independent of fluid content,
such as permeability, porosity, and lithology.

three-dimensional (3-D) seismic—Refers to a survey
involving collection of data over an area with the objec-
tive of determining spatial relations in three dimen-
sions, as opposed to determining components along
separated survey lines.
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Thumper—Device for dropping a weight to provide
seismic energy. Typically, a 3-ton weight is dropped 10
ft. Trade name of Geosource, Inc.

trace—A record of the data from one seismic channel,
one electromagnetic channel, etc. A line on one plane
representing the intersection with another plane, such
as a fault trace.

traveltime—The time between time break and the re-
cording of a seismic event.

two-dimensional (2-D) seismic—Having no variation
in the direction perpendicular to the plane (usually
vertical), which includes the line of measurement. A
2-D seismic line records seismic information along one
path.

variable area—A display in which the width of a
blacked-in area is roughly proportional to the signal
strength. In normal-polarity displays, the black area
represents a positive-amplitude display and tracks to
the right.

variable density—A display method wherein the pho-
tographic density is proportional to signal amplitude.

velocity—A vector quantity that indicates time rate of
change of displacement. Usually refers to the propaga-
tion rate of a seismic wave without implying any direc-
tion.

velocity survey—A series of measurements to deter-
mine average velocity as a function of depth, as in well
shooting. May also refer to running a sonic log.

Vibroseis—A seismic method in which a vibrator is
used as an energy source to generate a controlled
wavetrain. Developed by Conoco.

wavefront—The surface over which the phase of a trav-
eling wave disturbance is the same. The wavefront
moves perpendicular to itself as the disturbance travels
in an isotropic medium.

wavelet—A seismic pulse usually consisting of only a
few cycles. A basic wavelet is the time-domain reflec-
tion shape from a single positive reflector at normal
incidence.

weathered layer—A near-surface low-velocity layer,
usually the portion where air rather than water fills the
pore spaces of rocks and unconsolidated earth. The
term low- velocity layer (LVL) is often used for seismic
weathering.

weathering correction—A correction of seismic re-
flection or refraction times to remove the delay in the
weathering or low-velocity layer.

wiggle trace—A graph of amplitude against time, as on
a conventional seismic recording with mirror galva-
nometers.
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