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Frente de Onda: todos los puntos que son alcanzados
por una onda simultaneamente




Ondas sinusoidales Ondicula

Figura N° 4. Ondas senoidales -
sumadas para obtener un pulso. “ 21’ u(f) spike




Ondas sismicas: deformaciones que se propagan en el
medio elastico que es la Tierra
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Ondas superficiales: Rayleigh y Love.



Velocidad de propagacion

Ondas P > Ondas S > Ondas Superficiales



PrinCipiO de HuygenS: Cada punto de un frente de ondas primarias se

convierte en un nuevo foco de ondas elementales que avanza con la velocidad de la

onda primaria y tienen la misma frecuencia.
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Leyes de Snell — Descartes

incidente E reflejado

Rayo
transmitido




Gordon Webster (1919)

Impedancia Acustica

Resistencia que opone el medio a la
propagacion de una perturbacion

Z=p-V

igneas > Calizas > Lutitas > Arenisca porosas > Arenisca con gas
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Coeficiente de reflexion
Proporcion de energia incidente que se refleja

Z1=p1V;
Loy — 24
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Air Gun Geofonos

Vibroseis



0 Clofanot .- ro..e. SOEIOOON - oo Distancia

‘o
£
@)
o
-
2L
—




Geofonos Geofonos
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Puntos de reflexion
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Sismica de
Refraccion
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T,=—+0,, _\ lo que representa una recta cuya pendiente es 1/v2 y la ordenada al origen 6>
v

t=m-x+d (expresion matematica de una recta).
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¢ Por qué dos?

Figura N° 8: Arreglo de refraccion asimétrico, con la ubicacion
del punto de tiro del perfil y del contraperfil. Distribucion de
receptores. Fuente de Imagenes: Modificado de Sheriff et al.,

1991.




ar Fs

"z, V1

-cos(i,_, )+ X sen(i,_, + ¢), llamando velocidad aparente de bajada a: v, = .
Vv, sen(i, , + @)

> este término es O

2z,

T

-cos(i,_, )i+ . sen(i,_, — ¢), llamando velocidad aparente de subida a:
V'I

¥ este término es Oa2s
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7

centro desplazado

Figura N°13: Dromocrona del Perfil y contraperfil
para un sistema de 1 capa inclinada.
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Sismica de
Reflexion
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TWT (Two way time)

R1

R2

R3

R4




Correcciones NMO (Normal Move Out) y Stacking
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Convolucion - Deconvolucion

Zy = p1.vq
Zy = p2.V;
Zn = Pn-Vn

Reflectivity Wavelet
Series Seismogram

Figure 1. Synthetic seismogram modeling
based on Eq. 1.




Seismic

Transitional

Discrete

e
e
s

Complex

Fig. 10 Schematic showing the different types of reflec-
tors. A ‘discrete’ reflector causes top and bottom reflec-
tions, resolvable with distinctive polarity and exact arrival
time. The ‘transitional’ and ‘complex’ reflectors are
composite events of several closely spaced beds with
uncertain signage of polarity and delayed arrival time

Resolucion Vertical

Resolucion: capacidad de separar
dos rasgos distintos en tiempo
(profundidad) y distancia lateral
(Nanda, 2021).



Figure 2.29: Schematic representation of the convolutional theorem

Lithology Individual Convolved
Reflections Response




MODELO GEOLOGICO

RESPUESTA SISMICA

COEF'C'TEIL%:‘:&%S;FLEX'ON RESPUESTA SISMICA IDEAL RESPUESTASISMICAREAL DECONVOLUCIONADA
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CONVOLUCION
(OPERACION MATEMATICA)

Figura N° 18: esquema del proceso de convolucion de la ondicula con el modelo geolégico, dando



Resolucion vertical

Amplitude
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amplitude maxima occurs at time corresponding to exact

depth of the strata without time delay. Note the minimum

phase wavelet (a) is asymmetrical with energy loaded in Zero phase
front and the maxima occurs at a delayed time

Fig. 2 Showing types of seismic source wavelet types
(a) minimum phase wavelet, generated by dynamite on
land and air-gun in offshore and (b) zero phase wavelet
generated by Vibroseis in land data acquisition. Zero
phase wavelet is symmetrical with even side lobes and the




velocidad

Frecuencia
(b) Seismic response 10Hz - 70Hz

L.L..1

| I N~ ———Defkctr at 1000 |
(a) Wedge model

Ref/ec‘ro

g
Fig. 4 Schematic illustrating Widess wedge model for so till quarter wave length (A/4). For beds thinner than A/4 :
vertical resolution limits. (a) The Widess wedge model the top and bottom reflections are not distinct (arrow
and (b) seismic response for varying bed thickness. For a  marked), limiting the vertical resolution to quarter wave &
bed thickness greater or equal to the wave length (), the length (after Widess 1973)

top and bottom reflections are clearly resolvable and are

6‘000 5

QO’O»
N4
75
" 15000 ft/s N OOO

Absorption = 0.5 db/wavelength

Attenuation

40 60

A=2000 m/s + 40 Hz = 50 metros PRAIRyR Sh

Figure 3/12 The effect of absorption in reducing

seismic bandwidth with depth of a reflector. High

frequencies are severely attenuated in the spectrum of
Velocidad promedio en sedimentos deep reflections (after Evenden et al., 1971).




Figure 2.31: Schematic representation of a wedge model

Below A4 bed Above M4 bed is
detected but resolved

not

re

Top and base of wedge
generate reflections.
Amplitude of those
reflections does not
change along wedge.

Convolutional response.
Constructive and
destructive interference
cause changes in
amplitude and reflection
shape.

The upper image shows the individual reflections that would be genera
and base of the wedge based on their respective reflection coefficients.
of the reflections does not change laterally because the acoustic imped
wedge, and the layers above and below the wedge, does not change.

that in the middle and on the right there will be interference between t

| from the top and base of the wedge. The lower image shows the convc

response (i.e. what would be recorded seismically). Constructive and ds
interference between the reflections at the top and base causes chang

shape and amplitude. When the bed thickness is A/4, constructive inte
top and base of the bed cause an amplitude maximum, known as a tun
A/4 the amplitude of the reflections decreases because of destructive in
below A/4 itis no longer possible to separate the reflection from the to

the reflection from the base. The bed is detected, although not resolveq
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Resolucion horizontal

A/4 low freq

A /4 high freq

Low frequency zone

(b) Width> A

15
’
!

Fig. 5 Schematic illustrating phenomenon of reflection
and the Fresnel’s zone. (a) Spherical wave front incident
on plane surface forms contact zones of different widths
for each of the frequencies in the bandwidth. However,
the contact area for the dominant frequency mainly
influences creating reflection events and is known as the
(first) Fresnel zone and is a measure of lateral resolution.

"‘\

i

Smaller the zone-width better is the resolution. The width
of Fresnel zone at a depth is dependent on frequency,
being larger for low frequency than for high frequency.
(b) Synthetic reflection events computed with variable
source wavelength. Notice the start of deterioration in
reflection at A/4, which sets this as the limit of spatial
resolution (after Meckel and Nath 1977)
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Hojas de campo
Registros de campo}— F coordenadas x,v.z de las estaciones

Flujo de Trabajo 1/2

h

Establecimiento de la geometria de campo

i

Ediciéon
eliminacion de trazas ruidosas
correcciones de polaridad

Lectura de primeras llegadas
Analisis de refraccion
B Calculo de las correcciones estatica

Borrado de las refracciones

!

Aplicacién de las correcciones estaticas
Eliminacién de la influencia de la topografia
y de la capa mas superficial

Correcciones de amplitud

I

Deconvolucion
|

v

Filtro pasa-banda

!

Escalado de amplitud
Datos a un nivel rms mas comun

ETAPA DE PREAPILAMIENTO




Flujo de Trabajo 2/2

Escalado de amplitud
Datos a un nivel rms mas comun
Ordenacion de trazas en grupos CDP—»
Orden tiro Analisis de velocidad |« Orden CDP/CMP

Correccione estaticas residuales
Revision de los errores de las correcciones estaticas

Correcciones NMO

ETAPA DE APILAMIENTO

Procesado postapilamiento
Filtrado, deconvolucion F-X, etc.
ETAPA DE POSTAPILAMIENTO ’
Conversion a profundidad Migracién



Fig. 12 Display of different SEG Minimum phase SEG Zero phase

polarity conventions for

minimum and zero phase Normal Reverse Normal Reverse
source wavelets in SEG and

Europa, Normal and Reverse.

Note the opposite polarity + Rc
conventions for minimum and
zero phase wavelets in both
SEG and Europa. The Europa
convention is opposite to
corresponding SEG
convention

EUROPA Minimum phase EUROPA Zero phase
Normal Reverse Normal Reverse
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Fig. 16 Seismic segments showing types of display clearly in wiggle and variable area mode (b) but not so
modes. (a) wiggle, (b) wiggle and variable area, (¢) vari- clear in (c¢). Lateral variability in wave forms provide
able density, (d) combination of wiggle and variable valuable geologic information

density. Note the lateral changes in wave form seen
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Fig. 17 Seismic image in display modes showing com-  shows clearly the variations (the trough marked by arrow)
parison of (a) variable density and (b) Wiggle with and help proper correlation based on reflection character
variable area modes. Reflection standouts and continuity and also offer geologic information from the lateral
are seen better in the variable density, but does not show change of wave forms (image: courtesy, Hardy Energy,
the changes in wave form and misses the important India)

geologic information they carry. Wiggle and VA mode




Sismica 3D

Figure 12-4. From Liner, 1999; courtesy PennWell.



TRACE NUMBER >
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100
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50
100
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Figure 12-5. From Liner, 1999; courtesy PennWell.




Sismica de Pozo

VSP (Vertical
Seismic Profile)
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Fig. 17 Seismic image in display modes showing com-  shows clearly the variations (the trough marked by arrow)
parison of (a) variable density and (b) Wiggle with and help proper correlation based on reflection character
variable area modes. Reflection standouts and continuity and also offer geologic information from the lateral
are seen better in the variable density, but does not show change of wave forms (image: courtesy, Hardy Energy,
the changes in wave form and misses the important India)

geologic information they carry. Wiggle and VA mode




Sismograma sintético

Cr
Ly — 24
CR =
Z,+7_1
i = pi-v;

Perfil de densidad \

Perfil Sdnico

ondicula

sismograma
sintéticto
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Figura 14: Operacion matematica de convolucion;
modelo de traza sismica, (Chelotti et al, 2010).
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VSP

=Arribo directo descendente

Pozo Profundo

*Onda primaria ascendente reflejada
*Onda multiple descendiente

*Onda multiple ascendente reflejada
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" Checkshot
* VSP Cero Offset (ZVSP)

VSP Offset (OVSP)
VSP Walkaway




Sistema estructural €l Chino

Istema Este con direccion norte
Zona de fracturas
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VSP /| 3D Seismic Correlation 383-36S

1500 ms - - 1500 ms

2000 ms - - 2000 ms
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