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Covenant Field Analog

As you will see, this example makes sub-salt imaging look easy!

Adapted from Schelling, 2007
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Rocky Mountain Structural Exemplar

Â Next four slides: specific imaging/velocity problems 

with this particular model

Â Most Rockies structural prospects exhibit some or all 

of these problems

Â Not the worst-case scenarioébut not far off



Problem #1: Topography

Â High acquisition effort

Â Migration from topography?

Â Velocity analysis from a ñprocessing datumò is 

dangerous with this much topography

2,300ô topographic relief



Problem #2: Rapid Velocity Variation

Â PSTM will have trouble, Kirchhoff PreSDM may have trouble

Â Wave equation depth migration and velocity analysis

Â W/O prior knowledge, velocity inversions difficult to compute

17,400 ft/sec8,800 ft/sec



Problem #3: Poor Illumination

Â Many important reflections are not recorded

Â Critical angle < 30o in many places

Â Poor transmission through volcanics

Bye-bye!

17,400 ft/sec
9,000 ft/sec
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Problem #4: Near-Surface Issues

Â Surface volcanicsé

Â Troublesome internal multipleséringing like a bell

Â Radical focusing of the wavefield

Â When dipping, act as ñwave pipesò Ą no reflections whatsoever!

Â Still, it could be worse! 



A Synthetic 2D ñCovenantò Dataset

Â Simulate 306 2D shots

Â Shot spacing: 200ô; Max offset: 30,000ô (split spread)

Â Pre-processing: Decon, trace balancing only

Â Velocity Model building

Â Initial model from outcrop data, sonic logs, checkshots

Â Migration Velocity Focusing Analysis

Â Imaging from topography

Â Shot Record Wave Equation PreSDM (SRM)
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