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ÅMeasure echo time

ÅWater velocity ~ constant

ÅDepth of fish = vsound * time/2



Imaging Technology Hierarchy

NMO + stack Wave equation PSDM (WEM)
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Velocity Model PSDM with 

perfect velocity

PSTM (in depth) with 

perfect velocity

Courtesy Paul Genovese



Dissolution Collapse Features

Anhydrite

Salt Collapse 

feature

Ȱ2ÕÂÂÌÅȱ )ÎÆÉÌÌ ɉήȟΦΦΦ ÆÔȾÓÅÃɊ

X (ft)

Z(ft)

Frequently seen in Kansas and other Mid-Continent plays



Wavefield Snapshots

Shot away from collapse feature. 

Time sag

Focusing 

effect

Shot directly over collapse feature. 
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PSTM vs. PSDM with true velocity
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PSDM: Not just for GoMsub-salt applications!



Everything Depends on V(x,y,z)!

ÅPSDM gets a bum rap:
Å(Theory)    PSDM always beats PSTM

Å(Practice)  PSTM often wins

ÅPSDM Prerequisites
ɉ4ÈÅÏÒÙɊ      ,ÁÔÅÒÁÌ ÖÅÌÏÃÉÔÙ ÖÁÒÉÁÔÉÏÎ ÉÎ ÔÈÅ ÅÁÒÔÈȣ

ɉ0ÒÁÃÔÉÃÅɊ    ȣÁÃÃÕÒÁÔÅÌÙ ÅÎÃÏÄÅÄ ÉÎÔÏ ÍÉÇÒÁÔÉÏÎ ÖÅÌÏÃÉÔÙ ÍÏÄÅÌ

Å Intensive, iterative velocity analysis effort 
Å Migration Velocity Focusing Analysis (MVFA), at every shot point

Å Velocity update with full volume WEM Angle Gathers

Å Pure WEM velocity update methods
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Checkshotvs. Seismic Velocity

LA Gulf Coast ɀWell 10 miles away

MVFA + Angle Gather Update

Wilcox

Velocity (ft/sec)



Shot Record Migration with Correct Velocity
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Focusing Analysis

If we knew Dt, we could 

estimate velocity error 

Shot Record Migration with Too-fast Velocity



Migration Velocity Focusing Analysis (MVFA)
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Â Time shift (t) before 

correlation

Â Relate best-

focusing tto  Dv

Â More robust to 

velocity errors than 

gather-based PSDM 

update schemes

Â Especially for land 

data!

Â Two-stage 

approach

Slow

Down

Speed 

Up
Good

Time-shift gathers



True Angle Decomposition for WEM

ÅOffset does not equal incidence angle!
ÅParticularly with lateral velocity variation

ÅMeasure angle at the reflector
ÅBetter AVO information

ÅBetter azimuthal(fracture) information

ÅBetter velocityinformation

15



True Angle Decomposition for WEM

Incidence angle gathers
Å Shallow: illustrates 

acquisition deficiencies

Å Poor shallow image

Å Noisy images

Å Velocity estimation:
Å Curving up: velocity too slow

Å Curving down: too fast

Å Automatic picking of large 
angle gather volumes

Å Update velocity at every 
image point
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