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

Mode: Navigate status: fine
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WIT
INC Rocky Mountain Structural Exemplar

*
The next four slides illustrate specific
Imaging/velocity problems with this particular model

Most Rockies structural prospects exhibit some or all
of these problems

This model may not be the worst-case scenario, but
It Is not far off




WIT
INC Problem #1: Topography

*

High acquisition effort

Migration from topography?

Vel ocity analysis from a
dangerous with this much topography
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WIT
INC Problem #2: Rapid Velocity Variation

PSTM, Kirchhoff PreSDMé need not appl y'!

Need wave equation depth migration and velocity analysis

W/O prior knowledge, velocity inversions difficult to compute

8,800 ft/sec 17,400 ft/sec
~




WIT . .
INC Problem #3: Poor lllumination

» Many important reflections are not recorded

» Critical angle < 30° in many places

» Poor transmission through volcanics

21010
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WIT
INC Problem #4: Near-Surface Issues

Surface volcanicsé

Tr oubl esome i nternal mul tipleseéer.
Radical focusing of the wavefield

When di ppi ng, acA noaeflections ahatsoeyen! p e s

Still, it could be worse! We used constant velocity




WIT . -
NC A Synthetic 2D n C o v e hatagret

*

Simulate 306 2D shots
Shot spacing: 2000 ; Max 30000bs €s pl 1t s
Pre-processing: Decon, trace balancing only

Velocity Model building

Initial model from outcrop data, sonic logs, checkshots
m-scano to refine shall ow v

Migration Velocity Focusing Analysis
US patent pending, 2 presentations at 2008 SEG

Imaging from topography
Shot Record Wave Equation PreSDM (SRM)
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WIT . . .
NC VSP Modeling/Migration

*

Shallow Volcanicso 2 ways to undershoot
3D surface seismic
VSP imaging

Model synthetic VSP (200 levels, Dz=50")

Pressure field only

Reciprocal shot trick (efficient modeling/SRM)
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T
NC Building the Near-Surface Model

Integrate multiple data types

Outcrop/GIS data for broad lithology classification
Dipmeter data to project layers into subsurface
Water wells to constrain weathering layer

Sonic logs, checkshots, catalogs to set layer velocities
Vol cani c vel oci tvplcanids| ood o,
Insert constant 10,000 ft/sec below volcanics




WIT
INC fa-scano to Updat e
*

User (or computer) picks peaks corresponding to locally-optimal a.
( P )P P P g y-0p VALY,

This is an RMS-like measure of migration velocity error. a




