AACOUIS RO
N m BV =IAA \ \

Prepared By Dr. El Sayed Ibrahim Selim(2007) 1



Seismic data acquisition

e Reflection seismic data are acquired using
multiple sources and receivers.

e The receivers record the travel times and
magnitudes of the reflected seismic energy.
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e The Initial display of seismic profile data Is
normally In groups of seismic traces
recorded from a common shot, known as
shot gathers.
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e Desired arrivals are generally called a
signal and undesired arrivals called
hoise.

e Field procedures have Dbeen
developed to improve the signal to
noise ratio, thereby producing more
useful seismograms.
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Fig. 13: A draped seismic
record of a shot gather
from a split spread. Sets of
reflected arrivals from
iIndividual interfaces are
recognizable by the
characteristic hyperbolic
dlignment of seismic pulses.
The late-arriving high-
amplitfude, low-frequency
events, defining a
triangular-shaped central
zone within which reflected
arrivals are masked,
represent surface waves
(ground roll). These latter
waves are a typical type of
coherent noise. ! 40




e A spread is the arrangement of
geophones that Is used to record
seismic waves.

e FOr most purpose, Interpretation of
seismograms Is simplest If the
geophones are arranged in a straight
line.
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e Reflection seismic data are acquired using
mostly non-zero offset sources and
receivers (Figure 12).

o = dual source / reciever
locations

Acquisition using 6-channel seismograph
Shot #1 is recorded by geophones 2-7.
Shot #2 is recorded by geophones 3-8, efc.
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Multiple shotfpoints and
common Mmid-point

If more tThan one shot location is used, reflections arising
from the same point on the intferface will be detected
atf different geophones. The common point of
reflection is known as the common mid-point (CMP).
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Fig. 14: Data acquisition for reflection seismic. *




Common mid-point

The number of fimes the same point on a reflector is
sampled as the fold of coverage.

For example: 12 different shot-geophone locations
= |2-fold coverage
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e The quality, utility, and cost of output
processed stacked migrated (or non-
migrated) seismic profiles are functions of
the array parameters.

e Careful consideration must be given to
line spacing, the fold of the data, and to
array design, particularly: line length, line
orientation, near offset, far offset, receiver
spacing, humber of receivers,
receiver (group) configuration, and shot
spacing (Figure 17).
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e These parameters are usually best
determined in the field.
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Figure 17: Typical spiit spread field array (164) and corresponding shot gather (168). Careful
consideration must be given fo line spacing, the fold of the datfa, and array design, particularly: line length,
line orientation, near offset (Xmin), far offset (Xna), receiver spacing, number of receivers, array type,
group (receiver) interval, and shot spacing. (After Keary and Brooks, 1991_)




Line spacing

e The spacing of seismic lines should be a
function of the target size and overall
survey objective.

e For example, If the target has a basal
diameter of 30 m,, then lines should be
spaced at 15m intervals or less (Figure
18).
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Fold or Multiplicity

e The term “fold” (F) refers to the multiplicity
(number) of traces Incorporated into each
common midpoint gather (Figure 16 and 26).

e Fold is a function of the receiver spacing (AR),
the number of receivers (R), and the shot
spacing (AG).

e F = R/(2 [R/ AG])
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Array type

e A number of different arrays are commonly used
for shallow reflection seismic surveys (Figures
14 and 22).

e Usually an or IS
employed. Often times, when split-spread arrays
are used, the source is offset from the linear
receiver array, to minimize ground-roll effects on
the near-offset traces..
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Figure 22 A number of different arrays are commonly used for shallow reflection seismic surveys.
Usually an end-on or split-spread array is employed. Often times, when split-spread amrays are
used, the source is offset from the linear receiver array. to minimize ground-roll effects on the near-
offset traces. (After Shenff and Geldart, 1995.




e The most commonly used spread is the split
spread.

e Geophones are arranged in two opposite lines
with the source at the centre.

e The arrivals from a split spread are needed to
detect dipping reflectors.

e Unless the spread is aligned in the dip direction,
only the value of apparent dip can be measured.
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Figure 14: Split-spread shot array (14A) and end-on shot array (14B). (After Keary and Brooks, 1994 )
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e To determine the true dip we use the cross
spread.

e This spread Is consists of two split spreads
centered about the source.

e TO save time, an L spread can be used In
place of a cross spread.

e It consists of two lines extending In
different directions from the same source.
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e Another kinds of spread Is used of prospecting
for shallow salt domes.

e In this spread the geophone is placed in arc,
fanning out in different directions from the
source.

e This type is called fan shooting.

e In this shoot the refracted waves are reached in
the same time.

e \When contact salt surface ,
their velocity become
higher and the travel time

become shortening. W
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