CHAPTER II

The seismic wa' f1ned by Dobrin (1976) as

ic prospecting. They are

generally referred. ;  *la aves because they cause

deformation they propagate like
that in an is stretched. The

deformation particles in the

material farther apart in
response to forgeés a he traveling waves
Seismic Sources and or Shallow Reflection

Sei shallow seismic
reflection Irvey a fairly short signal

signature and also have an energy output that 1is in

accordanﬁ uﬁ] fg ‘ﬂaﬂ;%q ‘jlwﬂrq ﬂ{a‘h he example

of these g%lsmlc sources are 1g2&}10n caps, s mall caliber

blaﬂW'ﬂaMﬁ@ﬂﬁdWWW&ﬂ@Bg heamer,

small dynamite charge etc.

Since the otjective is to detect the structure in
detail, high frequency data is needed tc be collected.
Pence, the wused of high frequency geophones with a
natural frequency of about 100 Eertz is necessarily. It

is also noted that the useful frequency range of any



geophone is limited by internal resonance to about 10-15
times the natural frequency. Above this frequency the
received signals will be distorted by the resonances

(Pullen, 1986).

Seismic Resolution

between the compared with the

seismic wav seperate reflection
should theo each interface.
However, th
earth is a that increases with
distance trav odified after Widness
(1973) shows ive signals from a high

speed bed o ain and overlain by

very thick ?: v tion o T "material can not be

resolved 1nt two en thaﬂthickness of bed is

about three-¢ ths . of wavelefjlj or less. The
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non-linear with a source frequency (Ringis, 1986) .

pulse length of

Therefore, in order to achieve a high resolution, it is
necessary to use seismic source which produce short pulse

length.
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much lower speed as shown on left. When thickness
of high-speed layer reaches three-eighths of a
wavelength it is no longer possible to resolve

reflections. (Modify after Widness,1973)



Reflection Geometry

For plane reflectors in Figure 2-2,

where XS = shot coordinate
Xr = receiver coordinate
1 -
Z = vertical depth point below mid point (X)

The travel uation of reflected wave

travelling in a m ity V can be written as

is to produce

seismograms [w! ‘reflections at low

wo %mensional shooting,

S

noise level, ge.
there are threefgemmonly useasmethods namely conventional

shootmgﬂ 183 NEIH I WELLT)S cocimn windon

ootlﬁ w1th optlmum

A ATINAINEAY

Conventional Shooting It is the simplest method

in which geophone locations are spread evenly along a
line and shot points locate off the end, at the end, '-or
in the middle of the spread. To suppress the effect of
ground roll, a group of geophones in a designed pattern

is wused ; the middle position of a geophone group



(o]

TRAVEL TIME CURVE

(X =X,)

M . - i'J

‘ @,uifﬁmm
AMNIUNEIANE Y



8

represent geophone location. An example is illustrated in
Figure 2-3. Each subsurface point is recorded only once.
S/N will be determined by seismic source strength and

noise condition at the time of recording.

Common Depth Point Shooting It is the commonly

use technique. Whic roved from previous method.

esently called CMP, is

&2-4). A simple field

ustrated in Figure 2-5.

‘Each subsurface

recorded more y time
procedure .,_:
By algebraicaldy i =

appropriate tie /& hﬁfil-; aliz CMP stacking, the
amount of randgnm ¢ ';>»5il as e effect of mult{ple
reflections are :3:; {:i ppressed. The theoritical
improvement of S/ to the square root of

number of CDP trace-

m ow Shoot: ing Thi technique was
developed by Epnt-', 1987 ﬁ}} shallow reflection
works using engipeering seigmograph with single geophone

tor - eack] bhinal Y] Bl dnaoink phfekdh 15 an ortoene

conventional shootingfwhere geephone are decated within
ene®) P b VEdad b N YL YDA BLie desirea
refllctions are visible and situated between the
refracted wavelet and the ground-roll (Figure 2-6). Since
no stacking of traces is done, consequently there will be

no improvement on S/N ratio.
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meters/second and bedrock velocity of

5000 meters/second.
(After Hunter.et.al.(1984))
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Common offset recording is a special
technique of optimum window shooting. The offset distance
between shot location and receiver location 1is kept
constant along the profile. In effect, only one channel
is used for each shot. The offset distance is selected

within the optimum window such that it is best map the

reflector of

Seismic Data

The processing 1is to

improved the ssing usually splits

into several ibe as follow.

Gain gineering seismograph

use various ues to increase their

dynamic range. evided into 3 type : fixed

pfogrammed gain (PGC).

:\.J

d“gain or programmed

gain, automa

For data tha

of reflecting signals can be

recoverﬁ Uﬁa‘?wg ﬂﬁwm ﬂxj function to the

data.

AWl SOIUNRTNUN BB scrim

should represent vertical reflection times in which the

|
gain, true amplitude

source and receiver represent identical location for each
trace. Due to the fact that source and receivers are
located at different elevations and at different distance

apart during shooting, the reflecting horizons presented
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on the data traces are misaligned. These horizons must be
properly aligned prior to stacking. There are two types
of corrections : static correction and normal moveout

correction.
Static Correction is a vertical
S Wnd receivers on the same
as énlque is to correct data
M‘che calculated travel

and from the receiver

to a "datum elevation

time from thg"ﬂeﬂiff '

to the datum. ake into account of

the differ

i'_l."jla 3 \ L
weathered lay ,hwl -ﬁqxx\\base

and velocity of

is which only

elevation diff = ,(ﬂ!. sidered is shown in Figure
.7 == |

tion is a horizontal
correction Tf-vers on the same
vertical plaE& MO™va as aﬂﬁfunction of offset
distance incidencé/reflection time,and average

ot il LI ok 1 T
reﬁﬂ‘mjﬁtﬁ;ﬁﬁﬁﬁﬂj 1 g

statistical procedures in which portions of data are
gathered or stacked at different velocities. This

procedure is generally called velocity analysis.

CDP Sorting The ultimate goal in this step is to

prepare the data for common mid point stacking. Before
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the traces are stacked they are sorted or gathered into
depth point order; all traces of the first depth point
followed by all traces of the second depth point and so

on.

Stacking is basi

ally the process in which the
‘ &summed into one trace to
0 éd some forms of long

,‘,'»qgib ent noise. Stacking

traces in each CI
attenuate ambiefit
period multipl
will improve of number of traces

summed .

extract desired
frequency k ,alffw-f race and attenuate all
others. If the 3 is different from the
spectrum of signalﬂif;vx e improved. Filter can be
designed _ domain or in
g ﬁringy" filter, " the

pass band shog}d be at least one octave wide. Also the

taper zoﬁs‘uxﬂtfx} ﬂ‘ﬂ%wgﬂﬂﬁ““ be about one

octave wide and on Ehe high frequency 51de should be

-0} W B BT URNAINYIAY

Velocity Analysis 1is a process to determine

frequency doﬁ

velocity function that will be used in Normal Moveout
correction. As mensioned earlier, NMO is a function of
offset distance, average velocity, and normal reflection
time. This velocity function can be determined by solving

equation
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% =T£2—z—
e e
where X = offset distance
T = actual arrival time = To + AT
To = normal incident arrival time
AT =_-ﬁ: oveout correction time

&onstant velocity scan

| ——
(CNS) “is to ion 3. line then make NMO

correction ‘using an ordered
sequence of o pick a velocity
function fro Mions are located and
recorded tﬁe tarre’and the velocity

at which they a;
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