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Introduction

It is well known thatthe relation betweenthe angle-dependeneflectivity of aninterfacein a targetzoneandthe
amplitude-versus-&det(AVO) effectsobservedn theseismicdataatthe surfacas complicatedy manyfactors(Os-
trandey 1984,Geophysic19, 1637-1648).Someof thesefactorsare “reflectionrelated”(suchasthin bedtuning)
others‘propagatiorrelated”(suchastransmissioriosses)r “acquisitionrelated”(suchassourcedirectivity). In this
paperwe addresshe propagatiorandreflectionrelatedapparent amplitude-versus-ang(@&VA) effectsof finely lay-
eredmediaandwe discusshowto compensatéor theseeffectsin migration.

Thegeneralized primary responsd5—(p, zg,w) readsin therayparametefrequency(p, w) domain,

P_(paz();w) :/ Wg_(p’ ZOaZaw)é-}'(p’ Z) N;(p,z,zo,w)S(w)dz, (1)

whereS isthesource‘unction,VT/; ande— arethegeneralizegrimarypropagatorand 2+ is thereflectionfunction.
The generalizedorimary propagatorsncludeinternalmultiple scatteringandthusaccountfor the angle-dependent
dispersioreffectsdueto fine-layering(apparenAVA).

Downward extrapolation, basecnthegeneralizegrimaryrepresentatio(il), involves

P_(pa Z,(.d) = Fg_(p; 2 zo,w)}s_(p, ZQ,M)F;(}), Z0, Zaw)a (2)
wherngi is theinverseof VT/f. This compensatefr the propagationelatedapparenfAVA effectsof fine-layering.
Angle-dependent imaging involves

~ 2 cos q;(p, Z) wz(z)/cosqg(p,Z) P_(pazaw)
R, = 2220y, | C P g, ()
< ( > ’;TC(Z) w1 (z)/ cos (;_5(p,z) ( S(w) )

whereft denoteghattherealpartis taken. The p-dependent-integrationintervalcompensatefor the p-dependent
apparentvavelengthh, (Figurel) andthusremoveghereflectionrelatedapparenfAVA effectsdueto interference.

Theexamplein Figures2 through4 showsthat R+ (p, 2) is accuratelyrecovered A proposalfor extensiongo more
dimensionsvill bediscussediuringthepresentation.
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Figurel: (a) At differentangleshe mediumis observedtdifferent“scales”(A, # A), which causespparenAVA.
(b) Imagingaccordingo equation(3) “equalizes™theapparentvavelength\, andthusremovegheapparenAVA.
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Figure2: (a) Velocitylog. (b) Macromodel.(c) Planewavereflectionresponseincludingall internalmultiples.
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Figure3: (a) Resuliof generalizegrimarymigration(eqs.2 and3). (b) Differencewith truereflectivity (bandfiltered).
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Figure4: Left column: Reflectivity sectionsaroundz = 890 m. (a)Truereflectivity (bandfiltered).(b) Primarymi-
grationresult,constantu-integrationinterval. (c) Generalizecprimary migrationresult, p-dependent-integration
interval. (d) Pickedamplitudesn a smallbandaroundz = 890 m [solid: (a), dotted: (b), dashed:(c)]. (e) Picked
amplitudesexactlyat = = 890 m. Rightcolumn: Reflectivitysectionsaroundz = 1345 m.



