Preservation of AVO after Migration
Oliver Lahr* and Gary F. Margrave

olahr@shaw.ca

3D Shot gathers

Objective

AVO gatheratx=0m,y=0m

: AVO gatht ot = = 0,y = 0m 0 T T T T T
&0 . 40 <t
e " = 50 A = e} £ g}
] a a - a = = =
e =] s =] ~ o
> Purpose: To determine quantitatively how seismic P e
e {=1] _ E: E‘!
1000 = o 100} 1 B o W} g W
= _ m m m
. £ £ 2 120 g & B amf & 120}
amplitudes are effected b ! t o 5
= e = 140 : = = 40F z 140F
= 160 ' = el = et
% I I S0 o - 18 F 20k
2000 | - =
** Types of Migration -
2 =0 100 13 200 a 0 100 150 200
L i i 1 [l
’ . . . . . mu b a ] 8 1o 2500 I I L 1 1
L ) —— . 0 2 4 6 8 10 L
* deIsmIC ACqUISItiIOn : ,
:: i ] i L i L - : :‘:5
0 - w - w = -
- = m aoe
= = B0 = EBQf e
athers £ I Lo
B i s a0t = st §
: B 100} S ot R
Cr § 100 F e % m 4009
rossline - |, B amnl & sl 1
I n A B 1} 1 B B B0 003
EEEEEEEEE I NN ENEEEEE NN NN ENEEEEEEEEEEN . l{fcei\’ex' i_': _qu. | | E -.-’u: - é :.T,'_. o 7 :. :.‘l:'i'
: = = 10} = o} . 2004
- = ieat 8 e
: B =y T 0002
Offset = 130 b A
¥ - : 200 t - . 200 - - a
Crossline : e n : - = . ) g B 100 200 o 5 100 200
Offset : 4 = e = 20 PIne cmps 200ss EoEker INes Pine cmos 20z moeker na
] i nine omps 20m0Es moeker NEE
Azimuth : g
: Inlinc

’ (lire-cﬁan|
Source
Inline-Offset

Slice at t=1.0826 seconds Slice at t=1 1774 seconds Slice at t=1.2711 seconds
20} - 20} o a4 01
Xa X5 X R; R, R4 o - 40+ i 40+ ; a0+
- LY j N ' w w & "
85/ \8,/ \?j ,’ y p. T £ 6o} 1 £ 6o} 008 = 8y o8
Ni A ’ E X»=Source; ) B B 2 gl
% \ 7 P N 1 : w 80r 1 w 80r e
’ = e ; o o = 10.06
~ & \\ ,f B 7 Rn Recelver, Vou; Ve 1 ! % 100k | % 100t 008 % 100+
Y = . . =
Vip: L > 8, = Angle of Incidence; 2 120] | 8 120 2 10} -
S & & Xn+ R, = Offset; 5 5 L 0,04 8 el 10-
\\\\ 2 // n n ’ o 140k i o 140k E 140
Neys e ---- = Seismic raypath = = = sol °
\‘\;, 160+ 7 1607 0.02 he ‘ 'e rI 2 ( ’ ; ( ) ( !x ( !(: (! re:;u S al ' re
: 180 . 180 180 S l I S
Vi Vg P2 ; \“
VZpZ :l l“ 200 E i 200 & 0 200 = 0
; 0 50 100 150 200 0 50 100 150 200 0 50 100 190 200 : i
;s, inline cmps across receiver lines inline cmps across receiver lines inline cmps across receiver lines f h O t a t h e r m I r a t I O n E ;
A P-wave (PP;) propagating through a medium of density, p,, P-wave velocity, ) Slice at t=1.5052 seconds O S g g
V,;, and S-wave veloclty, V,;, Is Incldent upon an Interface with a medium of ] _ Slice at t=1.4285 seconds z
density, p,, P-wave velocity, V,, and S-wave velocity, V., at an angle, B,. Slice at t=1.3324 seconds
Mode converslons occur resulting In reflected P- and - waves (PP, and PS, a0k i 201 1 0.1
SRS R ST R Pl | :
40 ™ w o | w o7 | AVD Pl b Incoming ST Y ancmady a1 e AV Pt Br Gulguing &0 1 angmaly, shet 1 = AU Pigd br ncoming AVU 1 anomaty. 88l 1
i 1 A - Al 4l 2.1 L =
€ - - - Y
8 ° ° 2 £ 60r . = €0 0.08 o : G, e
£ 6ot - oo 5 1-0.04 g pfisecke Qe 0
a Cu a e re eC |On an ranSII|ISSIOn 5 @ 80 1 | Z 1 207} g=-50m - O aB® h - g-50m
L % & T & o -
% a0t = g) 1-0.05 g) 100t | 1006 - B - 1_'|_.r_-i: S L] " 4+ r — -, gir : - ..‘ - t&-: m
g) 100 F . 7 ® amr | 1-0.08 © 2088 mo - 20 = N e L P - - 3 0% b mg.;j;l:‘!-,
@ 4 i _ 2 120t . i r= theory aip O 4 * e ] el T - feory
i g— 120 1.0.07 = a s - ™ y & e . C O - a ¥ . -
. s o 120 1 Ho 04 S ' = 140t | 10.04 ol o2 NS + bt . e £ a
Coe ICIentS : 2 oy | = e | ' T -~ 7 LA b/ Na
o 140+ 1 = = R * & OLSF 1 & 3 T
= = L J 160 1 : ! - = -
= 0.02 180 0.02 ¥ 01— . = ’ £ oosh b T
160 B T -3 - — & " = B - f"t
180 - : [l T § B —gptt X eg . * £ oeal . g .
I ) = - = m:ﬁ taf T * ’: - y B - gt =,
180 0 500 ; SO0k 5 0 S11k g 5 ar + + s t' d N - ‘;
= = v ) o} ~ A - ; ——
: Sley : 200k ] 0 50 100 150 200 . el 0 Aol el Ead ?*;- s e | = s " v ]
0 50 100 150 200 inline cmps across receiver lines inline cmps across receiver lines S5k : SO % e U R | * ks0m KT % +4
’ inline cmps across receiver lines _ a = g~ 50 o -
b o ¢ b-100m [ 20z} s
S 7 S0 s . 200 M o
- 1 - (Pt
g o o =0 = — 0 " o X 0 5% 0 0 300 200 0o a0 50 a0 o0 B30
va nta e . et (v Mt |m ofled (m
° ” AVID Pist B Datgeeng &0 1 aromaly, ahot | AT Pt B incoming AVD 2 snom aly, shot 1 ) ENT Plot for Julgoin ANVD 2 anomaly, she

. + k=-10m
4 g , --S0m M

< Enhanced ability to determine Igrations . B - SN -

) wad _ 0T gy g 00 ' ) oot 595
° g 08 dc o4 ) & o008} M T . # o
3 : £* 3 e £ ool D ol e
yarocaroon reservoirs : : : C I P I § PRTIIe L .
3D Shot Migration Kirchho | T
Sy ; 7 . " L N ) - o =
ki i . J012 F Frog N\, . il 3 L b
Ta . + ke-10m ¥t':'.-*.,.§"‘+’ il + k+-10m
ook Ty A g-oam L014} E v ® o " g-- 50 m
St :h * b.100m ttoo + b-100m [
: O mo-300m LE41] o S5 1 - 200 m
I - theary _ v _ r- thaory

-(T + T ) (T' )2 + (T' )2 - . T I - - :1’-:::—- - - s i - " :-eu.g-_é:— - - - - - = :1?1 = - -
B, (y) = & dZS; ” g( )23( )2 ? ia)da)e"“"[?‘s“‘g/‘?]us(xg,xx,a))
rs)° 1y

Table 1. Layer Parameters. ] ) o nCI USionS

x| Class | a«/[m/s] B1/[m/s] pi/[kg/m3] | az/[m/s] Bz/[m/s] p2/[kg/m3] st i s 0 Top view of slice al 1=1.095 seconds Top view of lice af =1.195 Seconds « 107
1 2000 879.88 2400 29033.33 | 1882.29 2000 'R T _ N | . . . .
2 2000 879.88 2400 2400 1540.05 2000 ) - _ _ | Sh i g th g i f th i pl t d
3 2000 879.88 2400 1963.64 | 1260.04 2000 £ T 2l _ ) ; O ather migrations contirm dal amplitude
a 2000 1000 2400 1598.77 654.32 2456.43 - | THP 5w - E 2 . . . . .
5 100} — . 2ot —— ] =
o L ie = B 1 preservation is a function of decimation
g — ] 5 | e e 5
e I | e ) o f ] = = N 2 ; & . .
o~ ‘ 1= Kk - . - -1 ** Need to do more analysis to quantify
e —g i i""ig cmps 3613505 fecei\*e:fi'ges ° ° inliig cmps ac:(?sos recei\.»er1 ﬁr?es 200 : inliig cmps ac:(?sos recei\.»er1 i?ges =
i;:j:% ...... e e | et (i | ] e J e e a e Topviewofsliceatt:1_3685conds 1 Topw?wofsliceatt=1_44859€0nds N d t I t to to d
— TS, eed to reevaluate motivation an
1300-—2 J @ T o il ® ° ® ®
ol S| (RSeS| || B | [ = j ¥ Implementatlon for COV migrations
145(._% [t estatiliecaiifesucirincssacd] e skt sssvstacd] Eos i asasaatiessl]  Fresericiraiucesak) s i;" | %100' 5100-
. ] W i ol
n— . = 160} _ ~ 1e0f = 160}
= _-_r_r‘_!":kl " == ey 1 Trac'{hz SR e : .rrac'_"a S = .Tra':kq-. s s il 1 180 | 120} Refe rences
S T T i ™ S
Proposed Orthogonal Surey
o 52 7 s 3 i b

shot

Bleistein. et. al., 2001, Mathematics of Multidimensional Seismic

3
S E + receiverf
-ttt +++++++++S++++++++++++++++++ *

++++++++-Hl:+++++++++

+++-+»+++1~++1~+++++++§++++1~++++g+++1~+++1~+++++++1—++ +++++++++§++++++++\++1—+++++++++++++++1—
& 5 :
g B+t 8

ettt HE g R R AR

R R R R R

§
|
.
: %
% %
: :

e e e K e

Shot Line Direction (m)

vt |G (@2 + @) Abstracts, 1496-1499.

e, . ; —lw|rs+rg/c ST @ ; - ;
A = -] d*%¢ ) iwdwe ™l To/ lu (x5, x,, ) https://commons.wikimedia.org/wiki/Amplitude versus Offset
s)"\Ug

Shuey, 1985., Geophysics, 50, p. 609-614.

e

B+
FH++++H+

++++++++§++++++++++++++-I—i-++§i—++++++++§++++++-i—l—+++++++-L-++ ++++++++j:§§+++—|-++++++++++++++§!i++++++++ 3 D C OV IVI i g ra t i O n Ki rC h h Off I m a gi n g, IVI ig rat i O n ) a n d nve rS i O n : S p ri n ge r.
N TSI RO WO N SO SO éé Cary, 1999b, 69th Annual International Meeting, SEG, Expanded
3
-

ERIEEIEE -

B -|—1-++++++-o—%++4—¢-+++4—|- =

.ﬂ?lIﬂ'ﬂff(lmﬂ

1341

REINIE
pLIvE

:

=
E
+1~+++++++§++++1—++++§+++1~+++1~+ I++++++~1~++

|
1= . = = =
Ee +++++++++§+++++++++§+++++++{-+§+++++++++ ++++++++ +++++++++++++++++++++++++++ B
= -
+t+t+tttt +++++++1~++1—++++»+++++++1~+++-t-

Esae:w

I R T N B )
L O

0 200 900 1000

- 4 + .':1:;:!:1:.,.‘..“ -
0 100 200 300 400 500 500
Receiver Line Direction (m)

=
(=]

UNIVERSITY OF CALGARY
v CREWES WWW.Crewes.org ) FacuLTy OF science
Department of Geoscience




