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Day 1 Session 2

• Relationships between seismic acquisition, processing, and interpretation 

• Proven strategies in survey design 
– Wavelength

– Resolution

– Multi-Component

– P-Wave vs. S-Wave & multi-component seismic

– Amplitude preservation & migration

– Binning 

– Zero Phase vs. Phased Data

– 2D, 3D, and 4D time-lapse design

– Wavelet Extraction and Inverse Modeling

• Design Considerations
– Basement tectonic trends

• Enhancing fracture trends

– Anisotropy
• Wide azimuth

– Stratigraphic morphology
• Multi-component

• Seismic processing 
– Binning and Phase 

– Velocities

– Amplitudes preservation and migration

– PSTM and PSDM 

– Wavelet Extraction and Inverse Modeling

– Introduction to Attributes: wavelet & curvature & AVO & AVA

• Reflection seismic prediction of subsurface properties
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Business and Geology Relate Seismic 

Acquisition, Processing, and Interpretation
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Ranking a Study Area

• A client provided a list of 
10 Nigerian lease blocks 
he was looking at bidding 
on: OPL-135; OPL-233; 
OPL-239; OPL-241; 
OPL-259; OPL-313; 
OPL-315; OPL-317; 
OPL-318; and OPL-915.

• The request was for a 
ranking of the potential 
of these blocks.

• On file were studies done 
for the Asuokpu, Atala, 
Eremor, Ibigwe, Ogedeh, 
Umusati, Umutu, and 
Uquo Marginal Fields.
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Step 1. Review the existing seismic 

and well data on file for the area.



Asuokpu Marginal Field with 3-D

FLASH: 3.0105149 
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Atala Marginal Field with 3-D

25 September 2011
3-D Seismic Interpretation - with an emphasis on carbonate 

terrainsCopyright © 2011 Walden 3-D, Inc.
Day 1 - Session 2 - - Page  6

FLASH: 0.30105149 



Eremor Marginal Field with 3-D
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FLASH: 0.11900000 



Ibigwe Marginal Field with 3-D
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FLASH: 0.90819724 



Ogedeh Marginal Field with 3-D
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FLASH: 0.00783957 



Umusati Marginal Field with 3-D
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FLASH: 7.05505642 



Umutu Marginal Field with 3-D
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FLASH: 0.47157683 



Uquo Marginal Field with 2-D
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FLASH: 0.58222314 



Step 2. Map Locations and FLASH Values 
(Faults, Lithology, Amplitudes, Stratigraphy, and Horizons)
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Asuokpu FLASH: 3.0105149

Atala FLASH: 0.30105149 

Eremor FLASH: 0.11900000 Ibigwe FLASH: 0.90819724 

Ogedeh FLASH: 0.00783957 

Umusati FLASH: 7.05505642 

Umutu FLASH: 

0.47157683 

Uquo FLASH: 0.58222314 



Step 3. Collect & Organize Public Data
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Locations                                    Geologic Age                              Existing Oil Fields

Top Akata Sediment Thickness                  Producing Trends



Step 4. Put Data in Common Format
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Locations                                    Geologic Age                              Existing Oil Fields

Top Akata Sediment Thickness                  Producing Trends



Step 5. Check Against Original Format
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Locations                                    Geologic Age                              Existing Oil Fields

Top Akata Sediment Thickness                  Producing Trends



Step 6. Develop Ranking Algorithm
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Cell Value = (Location *Age)+(Location*Oil Field)+(Location*Top Akata)+

(Location*Thickness)+(Location*Production Trend)  

22

1
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Step 7. Integrate and Develop Strategy
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Acquisition, Processing, & Interpretation
Related Since the Start of Exploration
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New High Frequency Sensors

Survey Design

25 September 2011
3-D Seismic Interpretation - with an emphasis on carbonate 

terrainsCopyright © 2011 Walden 3-D, Inc.
Day 1 - Session 2 - - Page  20



Alligator Bayou 
3-D Survey Design
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Marg-A Legacy Map Tex-W Legacy Map

Frio Isopach Legacy Map Marg-A 3-D Model



Outline of Possible 40 sq.mi. 3-D 
3-D Survey Design
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Alligator Bayou 
Alternate 2-D Survey Design
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Azimuth Distribution

Two Recent Survey Designs
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Design Considerations

– Wavelength

– Resolution

– Multi-Component

– P-Wave vs. S-Wave & multi-component seismic

– Amplitude preservation & migration

– Binning 

– Zero Phase vs. Phased Data

– 2D, 3D, and 4D time-lapse design

– Wavelet Extraction and Inverse Modeling
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Reservoir Delineation and Characterization, 
Swan Hills, Alberta
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J. Douglas Uffen in Application of 3-D 

Seismic Data to Exploration and 

Production, pages 184-187, data from 

Home Oil Company and Swan Nills Unit 

partners, Alberta, Canada.



Reservoir Delineation and Characterization, 
Swan Hills, Alberta
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J. Douglas Uffen in 

Application of 3-D 

Seismic Data to 

Exploration and 

Production, pages 184-

187, data from Home 

Oil Company and Swan 

Nills Unit partners, 

Alberta, Canada.



Joffre Field Leduc Reef, 
Alberta, Canada
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John F. Arestad, et. al., in 

Application of 3-D 

Seismic Data to 

Exploration and 

Production, pages 174-

176, data from CSM 

RCP, Alberta, Canada.



A Seismic Processing Workflow
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Seismic Processing: PSTM
Texas Gulf Coast On-Shore
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Processing: PSTM over Interval Velocity
Texas Gulf Coast On-Shore
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Seismic Processing: NMO Gathers
Texas Gulf Coast On-Shore
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Seismic Processing: NMO Gathers colored
Texas Gulf Coast On-Shore
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Seismic Processing: Near Angle Stack
Texas Gulf Coast On-Shore
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Seismic Processing: Mid Angle Stack
Texas Gulf Coast On-Shore
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Seismic Processing: Far Angle Stack
Texas Gulf Coast On-Shore
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Velocities Key: Valhall Field, North Sea

200 ms Sag on 1 Billion Barrel Field
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Shallow Gas

200 ms Time Sag

Two initial discoveries

on time highs.

Depth high later found

between these wells

under shallow gas.



Valhall Field, North Sea

200 ms Sag on 1 Billion Barrel Field
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Shallow Gas

200 ms Time Sag

Two initial discoveries

on time highs.

Depth high later found

between these wells

under shallow gas.



Valhall Field, North Sea

200 ms Sag on 1 Billion Barrel Field
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Shallow Gas

200 ms Time Sag

Two initial discoveries

on time highs.

Depth high later found

between these wells

under shallow gas.



Velocity Study
South Louisiana
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Fault Shadow Workflow

Seismic Processing
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M. Schuman, M. Dunn, H. 

R. Nelson, Jr., & R.L. 

Coons, Poster for PEMEX, 

Fault Shadows and AVO, 

10-11 Oct 2005.



Fault Shadow False Structures

Seismic Processing
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Fault Shadow Velocity Overlay

Seismic Processing
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PSTM (left) PSDM (right)

Seismic Processing
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Fault Propagation Distortions
Seismic Processing
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2-D and 3-D Fault Distortions
Seismic Processing
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60 Fold 2D Fars vs. Nears Fault Distortions
Seismic Processing

25 September 2011
3-D Seismic Interpretation - with an emphasis on carbonate 

terrainsCopyright © 2011 Walden 3-D, Inc.
Day 1 - Session 2 - - Page  47



2-D Fars vs. 3-D Fars Fault Distortions
Seismic Processing
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Ray Trace vs. Wave Equation Models
Seismic Processing
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Processed Gathers and Fault Distortions
Seismic Processing
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Predicting Subsurface Properties
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Pre-Program Questionnaire

• What is the role of seismic acquisition in integrated seismic interpretation?
– What is the impact of basement tectonics on seismic acquisition design?

• Fracture trends?

• Anisotropy?

– What impact does stratigraphic morphology have on seismic acquisition design?

– What are the advantages of 2-D, 3-D, and 4-D seismic acquisition?

– What is the advantage of wide azimuth acquisition?

– What is the advantage of multi-component acquisition? 

– Are there special considerations for seismic acquisition across carbonates?

• What is the role of seismic processing in integrated seismic interpretation?
– How do seismic velocities impact seismic processing?

– What are the benefits of pre-stack time migration (PSTM)?

– What are the benefits of pre-stack depth migration (PSDM)?

– How does seismic processing impact interpretation?

– Why does a seismic interpreter need to understand the implications of seismic 
processing assumptions?
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